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JIJISI CEJIBCKOXO3SIICTBEHHBIX J)KUBOTHBIX
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K.C. AJINMKYJIOB A.A. AMAHTAEBA = |, K.T. ILIAVJIMEBA* ™ , K.H. ®A3bIJIOBA **
(TOO «Ka3zaxckuii HAyYHO-HCCJIEI0BATEIbCKUI HHCTHTYT NepepadaThIBaloleii U MUIIeBOi
NPOMBIILIEHHOCTHY, Pecny6sinka Kazaxcran, 050060, r.Asmarsl, np. E.Cepkedaena 62)

DneKTpoHHAs MOYTa aBTOpa-Koppecnonaenta: gayhapl979@mail.ru*

B ycnosusx cospemennozo pazeumus azponpomoluiIeHHO20 KOMRIEKCA 00HOU U3 NPUOPUMENHBIX U MHO20ACHEKIMHbIX
3a0au evicmynaem odecneueHue HAceeHUA 0OCHIAMOUHbIM 00beMOM NPOOYKYUL IHCUEONIHOBOOCMEA, COOMBEMCIMEyIouiel
6bICOKUM MmpeDdosanuam kauecmea u Oesonacnocmu. Basicueiwmum ycnosuem yeenuuenusa oovemos npouzeoocmea u
ROGbIUIEHUA  Kauecmea npoOyKUUU AGIAEMCA PAUUOHAIbHOE O00ecnedenue CenbCKOXO3AUCHEEHHBIX — JCUGONIHBIX
ROHOPAYUOHHBIMU KOPMAMU, ONMUMUSUPOBAHHBIMU NO IHEPZEMUYECKON U NPOMEUHOB0I NUMAMENbHOCHIU, MAKPO- U
MUKDOIIEMEHNIHOMY COCHIAGY, @ MAKMyce OU0N0UYecKU aKMUGHbIM GEU(eCIEam, 6 CHIPOZOM COOMGEMCmEUN ¢
dusuonozuueckumu nompedbHOCIMAMU OPAHUIMA U NPOZHOZUPYEMbIM Yposhem npodykmuenocmu. Ilupokoe npumenenue
KPOBAHOIL MyKu, KOCIHOUL MYKU, KVKYPY3HOU MYKU, KVKYPY3HO20 2II0meNa, hocihamnozo Konyenmpama 8 cocmage KOpmogozo
Konuenmpama ons 00UHbIX KOPOG AGNACMCA AKMYAnbHbIM. B céazu ¢ smum 6 nacmosauieit pabome pazpadoman u HayuHo
000CHOBAN peyenmypHblii COCMAas KOPMOGO20 0002aMUMENIbHOZ0 KOHUEHMPAma 0N OOUHbIX KOP08, 00ecneuuearoujuil
coomeemcmeue mMpePoGaAHUAM NO YPOGHI0 NUMAMETbHOCMU, OUOIOUYECKO NOJIHOUEHHOCIMU U  IPdexmusnocmu
UCNONB306AHUA 6 YCIIOBUAX UHMEHCUGHO20 MOIOYHO20 npou3eoocmead. B pamkax uccnedoeanus ovin cghopmuposan
pacuemuplit  peyenm KopmMo6020 0002aMUMEIbHO20 KOHUCHMPAMA, HA OCHO6E KOMOPO20 U320NIO6/IEHbl ONbIMHO-
npomsiunennvie napmuu. Ilpogedena KoMnieKCHAA OUEHKA UX XUMUYECKO20 COCMAGA, IHEPZEMUUECKON U NUMAIMETbHON
UEHHOCMU, a MAK)ice onpedesieHyl NoKazamenu npoduomuueckoii axkmueHocmu. Pesynbmamor 3xcnepumenmanvHvix
UCCNIe006AHUIL NOKA3AU, YMO 3AMEW|eHUe NUIEHUYHbIX Ompydell KOMNOHEHMAMU JICUBONIHO20 U DPACHIUMETbHO20
NPOUCX0IHCOeHU, 8 HACIMHOCINU KPOBAHOIL MYKOTL (3 %), Kocmuoit myKoil (2%) u KyKypysuvim entomenom (5%), cnocoocmeyem
CYuecmeeHHOMY Y6eTUHEeHUI0 COOEPICAHUA nepesapumozo npomeuna Ha 65-75%. Hapady c smum ommeueno ynyuwienue paoa
Opyeux KauyecmeeHHbIX XAPaKMePUCIUK KOPMOBO20 0002aMUMEIbHO20 KOHUEHMPAamd, Yno CEUOCMeNbCMEyem 0 GblCOKOU
Ipghexmuenocmu npeonorcennoit peyenmypol. B padome packpvimo u HayuHo 000CHOBAHO NONOIHCUMENbHOE GMUAHUE
KOpM0B020 0002amumenbHoz0 KOHUEHmMpPAama Ha nPOOyKMUGHble 1 OUOI0ZUYECKUe NOKA3Amenu CenbCKOX03AUCHEEHNBIX
JCUBOMHDBIX. YCMAHOGNCHO, YMO GKIIOUCHUE KOPMOBO20 0002amUmenvHO20 KOHUCHMPAMA 6 PAyuoH OOWHbIX KOPOE
CnOCoOCmEyen NOGLIUIEHUIO YPOGHA MONOUHOU NPOOYKMUGHOCINU, YIYUUIEHUI0 KAYECHEECHHbIX XAPAKMEPUCIUK MO0Ka,
GKTII0YAA HCUPHOCID U DenKoeblil cocmas. OOHOBPEMEHHO 6bIAGIEHO, YO UCNONb306AHUE OAHHO20 KOHUECHMPAMA OKA3bl16aem
cIuMynupylowee 6030eliCingue Ha Pocnt U Pa36UMUe HCUGOMMHOZ0, Y10 GLIPAINICACINCA 6 YEETUUEHUU CPEOHECYIOUHBIX YO0es
monoka. Ilonyuennvie pesynibmamol  C6UOCMENbCINGYIOM O 6bICOKON  IPPeKmusHocmu npUMEHEHUA  KOPMOGO20
0002amumenbHe20 KOHYEHMpPAma KaxK QYHKYUOHATbHO20 KOPMOGO20 KOMNOHEHMA, HANPAGIEHHOZ0 HA UHMEHCUDUKaUuI0
npoueccos npou3s00CHI6a MOIOKA U NOGbIUEHUE NPOOYKIMUBHOCINU HCUBOMHDBIX 6 UETIOM.

KiroueBsble ciioBa: kopMoBoii oborarurensHblii koHneHntpar (KOK), peuent, kopoBa, Mosoko,
KPOBSIHasl MyKa, KOCTHAsA MyKa.
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KOHUEHMPAMbIH CAybIHObL CUBIPIAP2A APHATIZAH HCEMUION KOHUEHMPAmyl peminoe KeHineHn Konoany Oyzinzi Kyni o3exkmi
Mmacene. Ocvlzan OAUIAHBICHIBL, OCBL HCYMBICINA CYMMI CUbIPIAP2A APHATIZAH HCEMULION KOHUEHMPAMbIHBIY PeUenmypaiblk
KEpambl 23ipiieHoi HcaHe uliblmu Hez2iz0erzeH, 01 KapKbIHObL CYM OHOIDICE Hcaz0atibinda mazamoblK, OeHzelli, Guon0zuANbIK
MONLIKMBIZbL HCIHe NAOANAHY MUIMOINizi GOTIbIHWAG MANANMAP2A CIVIKeCIZIN Kammamacsl3 emeoi. 3epmmey aacvlHOa
JHcemMuion KOHUEHMPAMbBIHBIY e€CenmiK peuenmi Heacanovl, OHbIY He2i3inde madicipubenik-onepKacinmix napmusiap
scacanovl. OnapoviH XUMUANBIK KEPAMBIHA, IHEPZEMUKAIBIK, HCIHE MAAMObIK KYHOLIbIZbIHA KeWleHOI dazanay yHeypeizinoi,
COHOAII-aK, NPOOUOMUKATILIK, 0eICeHOLTIK KOpcemKiumepi anblKmanobl. IKCREPUMEHMMIK 3epmmeynepoiy; Hamuoicenepi
Ouoaii Kebezin Hcanyapnap meH oCimoiK meKkmec KOMHOHEHMMEPMEH, aman aimkanoa Kan yHvimeH (3%), cyiiek ynvimen
(2%) sncane sncyzepi ciromenimen (5%) anmacmolpy cinimoi aKyvis Kgpamovinoty 65-75% - 2a aiimapnvikmail ocyine biknan
ememinin kopcemmi. CoHbIMen Kamap, yHcemuion KOHUWEHmMpPAmovlHoly, OipKamap 0acKa canaivlk, CUNAMMAMAIAPBLIHBIH
JHcaKcapysvl 0aiKanovl, Oy YCbIHBLIZAH (OPMYNIAHBIH H#C02apbl MUIMOLNIZIH Kepcemedi. Kymbicma cemuion obaiivimy
konuenmpamuinvity (Z/KBK) ayoin wiapyauisiisizol s#canyapiapvlHbll OHIMOL H#caHe OUO0N02UATBIK KOpcemKiumepine oH acepi
AuibLIZaH dHeaHe blibimu Hezizoenzen. Cayvin cuvipnapoviy payuonsina KBK Kocy cym enimoiniziniy denzeiiin apmmuipyea,
CYymmiH, cananslk, CURAMMAMANAPbIH, OHbIH, iWiHOe MAll MeH AKYbl3 KYPAMbBIH HCAKCAPY2A bIKNATI ememini aHbIKmanobl.
Convimen Kamap, 0y KOHUEHMPAmmol KOJIOAHY HCAC HCAHYapaapobly, OCyine HcoHe 0amMyblHa bIHMAIaHObIPYUIbL Icep
ememini anplKmanovl, Oy Oy3aynapoviy, mipi CaimMazelHblY, OpMawia mayaiKmiK ocyiniyy apmyvimen Kopineoi. Anvinzan
HomuIcenep cym OHOIPYy Hpoyecmepin KAPKbIHOAMY2A MHCIHE JCATINGL  HCAHYapaapobly OHIMONIZIH apmmblpyza
Oazplmmanzan QYHKYUOHAIOBIK HCEMUION KOMNOHEHMI peminoe KONOanyOblH Jco2apbl MUiMOizin kepcemeol.

Herisri ce3nep: :xem OaiibiTy kKoHUeHTpaThl (ZKBK), peuent, cubip, cyT, KaH YHbI, CyiieK YHBI.

FEED ENRICHMENT CONCENTRATE FOR FARM ANIMALS
ZH.S. ALIMKULOV, A.A. AMANTAYEVA, K.T. SHAYLIYEVA*, K.N. FAZYLOVA

(“Kazakh Research Institute of Processing and Food Industries” LLP,
Republic of Kazakhstan, 050060, Almaty, E.Serkebaev str., 62)
Corresponding author’s e-mail: gayhap1979@mail.ru*

Under the current development of the agro-industrial sector, one of the key and multifaceted challenges is to ensure an
adequate supply of livestock products that meet high standards of quality and safety. A crucial prerequisite for increasing
production volumes and improving product quality is the provision of farm animals with nutritionally balanced complete feeds
optimized in terms of energy and protein content, macro- and microelement composition, as well as biologically active
substances, in strict accordance with the physiological requirements of the animals and the expected level of productivity. The
incorporation of blood meal, bone meal, corn meal, corn gluten meal, and phosphate concentrate into feed supplements for
dairy cows is of considerable practical importance. Accordingly, this study developed and scientifically substantiated the
formulation of a feed enrichment concentrate for dairy cows that meets the required nutritional specifications, ensures
biological adequacy, and provides efficient utilization under intensive dairy production systems. Within the framework of this
study, a calculated formulation of the feed enrichment concentrate was developed, and pilot-scale batches were subsequently
produced based on the proposed recipe. A comprehensive evaluation of their chemical composition, energy and nutritional
value, as well as probiotic activity, was carried out. The experimental results demonstrated that replacing wheat bran with
animal- and plant-derived ingredients, specifically blood meal (3%), bone meal (2%), and corn gluten meal (5%), resulted in a
substantial increase in digestible protein content by 65-75%. In addition, several other quality characteristics of the feed
enrichment concentrate were improved, confirming the high efficacy of the proposed formulation. The study elucidated and
scientifically substantiated the positive effects of the feed enrichment concentrate on the productive performance and biological
parameters of farm animals. It was established that the inclusion of the feed enrichment concentrates in the diets of dairy cows
enhanced milk yield and improved milk quality characteristics, including milk fat content and protein composition.
Furthermore, the use of the concentrate was found to stimulate animal growth and development, as evidenced by an increase
in average daily milk yield. These findings demonstrate the high efficacy of the feed enrichment concentrate as a functional
feed ingredient aimed at intensifying milk production processes and enhancing the overall productivity of dairy cows.

Keywords: feed enrichment concentrate (FEC), recipe, cow, milk, blood meal, bone meal.

Beeoenue HOCTH paIlFiOHa MO KJIFOUEBBIM ITOKA3aTeNsIM — B

lotoBele KOMOWKOpMa, (opMHpyeMble H3 YACTHOCTH, 110 YPOBHIO IIPOTEUHA U PHEPTETUUECKOMN
pa3H006pa3HI)IX BUJOB CBIPbs, MOAJICKAT OajaHcu- LHEHHOCTU — IPUBOJAUT K CHMIKCHHIO pCajin3alivin
POBKE TIO COJICPXKAHUIO IMMUTATEIBHBIX BEIIECTB C TEHETUYECKOr0 MOTCHITNAA KUBOTHBIX U 00YCIIOB-
yuéroM (U3UOJOTHYECKMX W BO3PACTHBIX Xapak- JIMBAeT HEPAIMOHAIBHBINA TIepepacXo]] KOPMOBBIX
TEePUCTHK JKUBOTHBIX. Hapymienue cOamaHcupoBaH- pecypcos [1-3].
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B ycnoBusx HabirogaeMoro B TIOCIEAHHE
roIbpl COKpamleHHss OOBEMOB TPOM3BOJICTBA, CY-
KEHMs acCOPTUMEHTa, CHIDKEHHS KadecTBa U
OZTHOBPEMEHHOI'O POCTa IIEH Ha BBICOKOOEIIKOBBIE
BUJIBI CHIPbS B KOMOMKOPMOBO# MPOMBILIIIEHHOCTH
BO3HHUK JIEPHUIIUT KOPMOB, COAJTAHCHPOBAHHBIX IT0
[IUTAaTeNIbHBIM BEIECTBAM, B OCOOCHHOCTH IO
npoteuty. JlaHHOe 00CTOSATENHCTBO OOYCIOBHIO
COKpaIleHie 00bEMOB BBITyCKa KOMOMKOPMOB, UTO,
B CBOIO OYepedb, IPUBEIO K YMEHbIICHUIO
TIOTOJIOBBS CENbCKOX03HCTBEHHBIX KUBOTHBIX.

Bcenencreue HenoctatouHo 3¢eKTHBHOTO 1
HEPALMOHAIBHOIO HCIOJIB30BaHUSI OTXOIIOB €Ke-
rogHo yrpaunBaercs cBblie 500 ThIC. T KOPMOBBIX
€IMHUIl U OKOJIO 25 TBIC. T PAaCTUTEIBHOTO CHIPbSL.
KommnekcHblii moaxoA K UX HCHOJIB30BAaHMUIO,
BKJIFOUAIOIINIA TITyOOKYIO TiepepaboTKy W MaKCH-
MAaJIbHO IOJTHOE M3BJICUCHHE LIEHHBIX KOMIIOHEHTOB
13 BTOPHUYHBIX CHIPHEBBIX PECYPCOB C IPUMEHEHUEM
COBPEMEHHBIX 3KOJOTHYECKH O€30MaCHBIX TEXHO-
JIOTHH, MO3BOJIICT CYIIECTBEHHO MOBBICUTH 3(dek-
TUBHOCTb X BOBJICUCHUSI B XO3IHUCTBEHHBINH 000POT
Y CHU3UTDH YPOBEHb PECYPCHBIX MOTEPH [4-6].

CyIiecTBEHHBIM HMCTOYHHMKOM Pa3HOO0pas3-
HBIX MUTATENbHBIX BEIIECTB JUIA CEIbCKOXO3SM-
CTBCHHBIX JKMBOTHBIX BBICTYIIAIOT BTOPHUHBIC
pecypesl nepepadaThIBaIOIIMX OTPACICH MPOMBILI-
JICHHOCTH, K KOTOPBIM OTHOCATCA KYyKYypy3HbIE
KOpMa, KyKYpY3HBIH TJIFOTE€H, KPOBSIHasi U KOCTHas
MyKa, (ocdaTHbI KOHLEHTPAT, COEBbIH IMIPOT U
JpyrHe KOMIOHEHTHI [ 7-9].

[lpobnematnka  yTWIM3alUM  BTOPUYHBIX
CBIPBEBBIX PECYPCOB HAXOJUTCS B LIEHTPE BHUMAHUS
KaK OTEUECTBEHHBIX, TaK M 3apyOekHBIX HCClie-
JoBatenieil. Bmecre ¢ TeM aHaiM3 Hay4HO-TEXHU-
YECKOH U NATEHTHOM JIMTEPATYPhl CBUIETEIBCTBYET
00 OTCYTCTBHM Hay4YHO OOOCHOBAHHBIX MOAXOMIOB K
CO3ZIaHUIO KOMIUIEKCHBIX — pecypcocOeperarommx
TEXHOJIOTHI TIepepadOTKU  OTXOZOB, OOecreYn-
BAaIOIINX IOJMyYEHHE BBICOKOIUTATEIBHBIX KOPMO-
BbIX KOHLIEHTPAaTOB C IIOBBIIIEHHON CTENEHBIO
yCBOsIEeMOCTH. B 9acTHOCTH, HEIOCTATOYHO M3y9EHbI
BOIPOCHl KOMIUIEKCHOM MepepaOdOoTKH BTOPHYHOTO
CBIPBsI 3epHOIIEPEPa0ATHIBAIOIICH 1 MACTIOKUPOBOI
MIPOMBIIIUIEHHOCTH, BKJIIOYas MIIEHWYHbIE OTpyOH,
mpor u ¢ocdarapiii koHeHTpaT. Kpome TorO,
OTCYTCTBYIOT OOOCHOBAaHHBIE CBEICHHUS O palro-
HAJIBHOM KOHCTPYMPOBaHWH TEXHOJIOTHH TPOU3-
BOJICTBa KOMOMKOPMOB JIJISI CETbCKOX03HCTBEHHBIX
KMBOTHBIX Ha OCHOBE OOOraTHTENBHBIX KOPMOBBIX
KOHLIEHTPAaTOB, MOJIYyYaeMbIX W3  BTOPUYHBIX
pecypcos [10, 11].

Lenpro manHOTO TIpOIiEcca ABIAETCA TOMY-
YeHHE KOPMOBOH MYKH C BBICOKUMH TOTpEeOH-
TEIbCKUMU TI0KA3aTe/IsIMU M3 KpOBH, Iocie yOos

CEebCKOXO03SIMCTBEHHBIX KMBOTHBIX M IITHIL [ 12, 13].

MsicokocTHasi MyKa HpPOU3BOAUTCS B TIPO-
1ecce mnepepaboTKU TyII KUBOTHBIX, HEIPHUIOIHBIX
JUISL WCIIONB30BAaHMS B IMINEBBIX LESIX, a TaKXKe
Pa3IMYHBIX MOOOYHBIX MPOIYKTOB YOOosl. laHHBIH
BUIl CBIPbSl XapaKTEpU3yeTCs BBICOKUM COIEp-
aHueM cyxoro BemiectBa (He menee 90%), mpu
3TOM YPOBEHB CHIPOro MpoTerHa cocTaBisieT 30—
50%, a xupa — 12-20%. DHepreTryecKas IICHHOCTh
COOTBETCTBYET PUMEPHO OJHOM OBCSIHOU KOPMOBOM
enunune. [IpoTenHOBas NHUTAaTENBHOCTH OMpese-
JSIeTCS.  COOTHOIICHWEM MBIIIEYHOH M KOCTHOU
TKaHEH; B cpeqHeM B | Kr MPOIyKTa COOECPKUTCS
okoo 359 1 mepeBapmmoro mpotenHa. Koaddu-
[MEHT TIePEBAPUMOCTH TUTATEIBHBIX BEIIECTB
nocturaer mnopsiaka  80%. Haumbomee mmpoko
MSICOKOCTHAsI MyKa IIPUMEHSIETCS IIPU [POU3BOACTBE
KOMOHMKOpMOB [ 14, 15].

KposiHasi Myka TpOW3BOJHUTCS W3 KPOBU U
CMBIBHBIX BOJ C HE3HAYUTENIBHBIM JOOABICHHEM
KOCTHOU TkaHH (He Oosiee 5%). KadecTBeHHBIH
IPOAYKT  XapaKTEepU3yercsi TEMHO-KOPUYHEBOM
OKPAacCKOH, OTHOPOJTHOM CTPYKTYpOil 6€3 KOMKOB H
creuupUIecKUM 3amaxoM. JHepreTuvecKkas LeH-
HOCTh JaHHOTO BHJa KOpMa B CpEIHEM COOTBET-
CTBYET OJHOW OBCSIHOM KOPMOBOM €IMHUIIEC, YTO
cocrasisieT okoJo 12 M/ oOMeHHO# SHepruu.

B xauecTBe KOpMOBOH J00aBKH KpOBSHAs
MyKa TPHMEHSICTCS TMPEUMYIIIECTBEHHO KaK HMCTOY-
HHK IIPOTEHHA CPAaBHUTEINBHO HU3KOIO KA4ecTBa, 4TO
00yCIIOBIEHO €€ HEBBICOKOH IepeBapHIMOCTBIO
(mopsimka 66%), a TakKe OrpaHHYEHHBIM COIep-
JKaHHEM OTJENIbHBIX HE3aMEHHMBIX aMHUHOKHCIIOT,
TaKMX KaK METHOHUH M HM30JICWIMH, NPU HAIMYHU
JIIIG CTIEZIOBBIX KOJIMYECTB TIIHMIMHA. BMecTe ¢ Tem
JAHHBIA MPOIYKT XapaKTEpU3YeTCs TMOBBIIICHHBIM
conepxanuem xenesa [16, 17].

C y4€TOM BBIIIEU3IIOKEHHOTO, TIPOBE/ICHUE
KOMIUICKCHBIX HAy4YHBIX HWCCJIeJIOBaHHUH, HampaBs-
JICHHBIX Ha pa3pabOTKy KOMOHWKOPMOB C HCHOJIb-
30BaHHEM KOPMOBOTO OOOTaTHTEIBHOIO KOHIICH-
Tpara, TONY4aeMOrO W3 BTOPUYHBIX CHIPHEBBIX
pecypcoB nepepabaThIBAIOIINX OTPAciieid, CIeayeT
paccMaTpuBaTh Kak akTyalbHOE M TEOPETUYECKU
00OCHOBaHHOE HaIpaBIICHWE PAa3BUTHS COBPEMEH-
HOT'O KOPMOTIPOM3BOZCTBA, 00JI1a1af01IIee 3HAUNTENh-
HBIM TOTEHLIMAJIOM pPecypcocOepekeHrs] U TIOBbI-
mieHust 3G HEKTUBHOCTH arpapHOro CEKTopa.

Lenmpro HACTOSIIIIETO MCCIIENOBAHUSA SIBISETCS
HayyHOe OOOCHOBaHME M pa3paboTKa pecypco-
cOeperaronieii TEXHOJIOTMM MPOU3BOJACTBA KOMOH-
KOPMOB JUJISl CENBLCKOXO3SHCTBEHHBIX JKUBOTHBIX C
NpPUMEHEHHEM KOPMOBOTO OOOTaTHTEIBHOTO KOH-
nentpata (KOK), oGecneunBaromieii moBbIlIeHHE
KaueCTBEHHBIX XapaKTEepUCTUK TOTOBOM MPOIYKIMU
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MIPY OJTHOBPEMEHHOM CHIDKCHUM €€ Ce0eCTOMMOCTH
Y ONTUMU3AIIUH TTPOU3BOJICTBEHHBIX 3aTpaT.
Mamepuanvt u Mmemoosl UCC1€008aHUTL
Jns mocTKeHNs MOCTaBICHHON ean ObLI
MPOBEACH HAYYHO-XO3SIMCTBEHHBIA OMBIT IO
M3y4eHnto 3(PpPEeKTHBHOCTH MPUMEHEHHS KOPMO-
Boro oboratutensHOro KoHIieHTpara (KOK) B
KOPMJICHUHM JOWHBIX KOPOB B OCHOBHOUM MHEpHOJ
nmaktamun B KX «bluteiMak». B uccieqoBannu
WCTIONb30BAIA YKMBOTHBIX, PACIPENEICHHBIX IO
MPUHIUITY COAJIAHCUPOBAHHBIX TPYMI C yYETOM
YPOBHS MOJIOYHOM MPOAYKTUBHOCTH H (HhU3HO-
JIOTUYECKOTO COCTOSIHUA. Bcero B ombITe y4acTBO-

Tabmuma 1. CxeMa Hay9IHO-XO3IUCTBEHHOTO OTIBITA

Bano 30 KopoB, chOPMHUPOBAHHBIX B TPU TPYIIIIHI
1o 10 rosoB: KOHTPOJIBHYIO, IEPBYIO ONBITHYIO U
BTOPYIO OMNbITHYHO. JKUBOTHBIE KOHTPOJIBHOMN
IPYNIBl MOJTy4add OCHOBHOM palMOH C KOM-
OuKopMOM 0a30BOI0 COCTaBa, MPUHSITOIO B
X03sicTBEe. B pannoHBl KOPOB ONBITHBIX IPYyIIl
BBOJWIM KOMOMKOPM Ha OCHOBE KOPMOBOI'O
000TaTUTENFHOTO KOHIIGHTpaTa B Pa3IMYHOM
KonnuecTBe. B cocraBe KOMOMKOpMa mepBOH
ONBITHOM Tpymmbl coaepxanue KOK cocrarisiio
20%, BTOpOIi OMBITHOM TpymIbl — 25% 0T o0miei
Maccbl KoMOMKopMma. Cxema IMpOBEICHUS OIbITa
puBeeHa B Tabmute 1.

I'pynna KonmdecTBO KUBOTHBIX B VYcnoBus KOpMIIEHUS
rpyIe, roJ.
KOHTPOJIbHAS 10 OcHosHo# paunoH (OP)
| - onbITHAS 10 KomOukopM Ha OCHOBE KOPMOBOTO OOOTaTHUTEILHOIO
koHIeHTpata 20%
I1- onbITHAS 10 KomOukopM Ha OCHOBE KOPMOBOTO OOOTaTHUTEILHOIO
KOHIIeHTpaTa 25%

OCHOBHBIM IIOKa3aTeleM, XapaKTepU3yIo-
M 3PPEKTHBHOCT, TPUMEHEHHST KOPMOBOTO
000raTUTeNTLHOr0 KOHLIEHTPATa, SBJsIaCh MOJIOY-
Hasi MPOAYKTHUBHOCTH KOpOB. CpenHecyTOUHBIN
yIIOW YYHTBHIBANIM 3a mepuon ombita. s Oonee
00BEKTUBHOT'O CPAaBHEHUS MPOJIYKTUBHOCTH MEX-
Oy TpyHnmamMd HOpPOBOAMIM IIepecyeT YAOs Ha
0a3ucHy0 JXUpHOCTH Moioka 3,4%. Dddexrus-
HOCTh HCIIOJIb30BAHUSI KOPMOB OIIGHUBAIU TI0
3aTpaTaM KOPMOBBIX €IMHMIl Ha TPOMU3BOACTBO 1
KI' MOJIOKA.

Jnst  ompeneneHuss BIWSHHUS —Pa3THYHBIX
YPOBHEH BKIIIOYEHHST KOPMOBOI'O OOOTaTHUTENb-
HOTO KOHIIEHTpaTa Ha KadecTBO MOJIOKa IIpO-
BOJIMJIM MCCIIEIOBAHNE €T0 XUMHYECKOTO COCTABA.
OT6op o00pa3loB MOJIOKA OCYIIECTBISUTH B
YCTAQHOBJICHHBIE TEpHOABI JakTauuu. B wuccie-
IyeMbIX 00paslax OHpeNessuli MacCOBYIO JIOJIO
CYXOro BellecTBa, Oelka W JKHpa, a TaKKe
cogepxxanue COMO, 3ombl, Kanpuus u (ocdopa,
IUIOTHOCTH MOJIOKA.

ConepxaHrue OCHOBHBIX KOMIIOHEHTOB MO-
JIOKa ONpeAessud J1abopaTOPHBIMM METOJaMH Ha
npubope Jlakran 1-4M. IlomydeHHble moKa3arenu
WCTIONB30BAIM  JUISi  CPABHHUTENBHOW  OIIEHKU
KayecTBa MOJIOKA KOPOB KOHTPOJIBHOM U OTIBITHBIX

rpyTIL

DKOHOMHUYECKYIO 3(P(PEKTHBHOCTE IPUME-
HEHHS KOPMOBOTO 00OTaTUTENLHOTO KOHIIEHTpAaTa
OTIPEICIISUTH TIyTEM COIIOCTABIICHUSI TPOYKTHB-
HOCTH XKHBOTHBIX, PACX0]1a KOPMOB. DKCIIEPUMEH-
TaJIbHBIC OJAaHHBLIC TOABEPrajIn CTAaTUCTUYECKOMN
00paboTke. Pe3ynbTaThl UCCIIE0BaHNH TIPEICTAB-
JISHBI B BUJIE CPETHUX apu(hMETHIESCKUX 3HAUCHUI
C YKa3aHUEM OIIMOKHU CpETHEH.

Pe3ynomamovt  uccneoosanuii. U ux
obcyscoenue

KavecTBo momyyaeMoro KOpMOBOTO KOHIIEH-
TpaTa onpenensiercss 3PPEKTUBHOCTHIO (DYHKIIHO-
HUPOBAHMS OTAEIBHBIX TEXHOJOTHYECKUX JIMHUM H
MX KOMIIOHEHTOB. Ha (hopMupoBaHue KaueCTBEHHBIX
MOKa3aTesied MpOJYKTa 3HAYUTEIBHOE BIMSHUE
OKa3bIBalOT TINATCJIbHAA IIOJATOTOBKA CBIPbA, €ro
OYHCTKA OT TIOCTOPOHHUX MpPUMECEH, CTeleHb
HU3MCJIBYUCHUA, a TaK)KE TOYHOCTH AO3UPOBAHUA U
TOMOI'€HHU3allu KOMIIOHCHTOB. HCXO]IS[ U3 KOJIH-
YEeCTBEHHOTO COCTaBa KOMIIOHEHTOB M LIEJIEBOTO
Ha3HA4YeHWs TOTOBOIO TIPOJAyKTa pa3paboraHa
pelenTypa KOpMOBOTO OOOTaTHUTEFHOTO KOHIICH-
Tpata. B Ttabnuue 2 mnpencraBieHa pernentypa
KOPMOBOTO OOOT'aTUTENLHOTO KOHIIGHTpaTa JUIs
MOJIOYHBIX KOPOB.



AJIMATBI TEXHOJIOTHSUIBIK YHUBePCUTeTiHIH xadapmbicsl. 2026. Ne3.

Tabnnmna 2. Perienit KOpMOBOTO 000TaTUTEIHHOTO KOHIIEHTPATA JIJIsI MOJIOYHBIX KOPOB

HanMenoBaHve KOMIIOHEHTOB, % Howmep peuenra
Nel Ne2 Ne3
Kykypy3Hblit KOpM 16,0 16,0 16,0
Kykypy3HbIH IIIOTEH 12,0 12,0 12,0
CoeBblii mpoT 21,0 21,0 21,0
OT1py0u mieHUYHbIE 33,0 31,0 29,0
Kpossinast Myka 6,0 7,0 8,0
KocrtHas Myka 4,0 5,0 6,0
Tpuxanbuuii pocdar 3,0 3,0 3,0
Men 30 30 30
Conp 2,0 2,0 2,0
Hroro 100,0 100,0 100,0
KauecTBeHHBIC XapaKTEPUCTHKUA KOPMOBOTO 000TaTUTENFHOTO KOHIICHTPATA
Kopmogast eunumIa, KT 108,0 109,0 108,0
[Mporeun, % 22,0 23,2 22,0
Kup, % 48 50 50
Kneruarka, % 8,0 8,2 8,0
PenentypHast koMmo3unus KOMOHWKOpMa C BBICOKOR((EKTUBHOE HCIOIB30BaHUE IMMOOOYHBIX
BKJIFOUEHHEM  KOPMOBOTO  00OTaTHUTENHHOTO MPOAYKTOB TepepabaThIBAIONINX POU3BOJICTB,
KOHIIEHTpaTa, 00ecleunBaroIas palroHaIbHOe U npezcTaBieHa B Tabnuue 3.

Tabmuna 3. ba3oBblif M ONTUMU3MPOBAHHBIM pELENTYypHbIE BapHaHTBl KOMOWKOpMa C BKIIOYEHHEM KOPMOBOTO
000TaTUTENEHOTO KOHIIEHTPATa

HaumenoBaHue KOMIIOHEHTa ['pynma (n=10)
KOHTpPOJIbHAs 1 ombITHAs HA OCHOBE [2 OTIBITHASI HA OCHOBE KOPMOBOTO
KOPMOBOT'O 000raTUTEILHOTO KOHIICHTpaTa
000raTUTEILHOTO
KOHIICHTpaTa
1 2 3 4
Kykypysa 30,0 20,0 20,0
STumenn 10,0 10,0 10,0
OBec 25,0 23,0 20,0
3epHOBas cMeCh 5,0 5,0 5,0
OTpyOu MIIICHUYHBIC 16,0 22,0 20,0
[IpoT 1MOICOTHEYHBIH 8,0 - -
DocdaT KOPMOBOH 2,0 - -
Men KOpMOBOH 2,0 - -
Conp moBapeHHas 1,0 - -
[pemukc 1,0 - -
IKopMOBO# 000raTUTEILHBINA KOHIICHTPAT |- 20,0 25,0
O6menHast sHeprusi, MJIx 177,0 178,8 179,0
Cyxoe BEIecTBO, KI 17,2 18,0 18,0
ChIpoii mpOTeHH, T 2816,2 2877,8 2882,2
[TepeBapHMBbIii IPOTEHH, T 1981,6 1990,6 1984,2
ChIpoii sxup, T 606,2 620,4 622,2
ChIpas KJeTdaTka, T 405,8 411,2 415,4
Caxap, T 1412,2 1415,4 1420,3
[Kanpmuii, r 201,0 201,0 212,0
IMaruuii, r 52,0 55,0 59,2
Conp moBapeHHas, T 98,2 101,4 122,3
DKeneso, mr 5542,2 5545 ,4 5424,1
Menn, Mr 148,6 172,2 175,1
Moz, mr 22,0 26,4 32,2
KapoTtus, Mr 748,2 755,4 762,2
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BBenenne  KOpMOBOTO  00OraTUTEIBHOTO
KOHIICHTpaTa B PAallMOHBl MOJIOUHBIX KOpPOB B
OCHOBHOM TIepHO/I JIaKTaluK B KojamdectBe 20—25%
OT Macchl KOMOMKOpMa CIIOCOOCTBYET ITOBBIIIICHHIO
OKOHOMHUYECKON A(PQPEKTUBHOCTH  MPOU3BOICTBA
MoOJIOKa. B UacTHOCTH, YCTaHOBIIEHO CHIDKEHHE
cebecTomMocTH Tipoaykiuu Ha 2,1-2,6%, a Tarke
MOJTy4eHHE JOTIOTHUTEIILHON PUOBLIH B pacuéTe Ha
onHy rosopy B npeaenax 100,0-105,0 Teic. Tenre B
YCIIOBUSIX MPOBEAEHHOTO SKCIIEPUMEHTA.

[lpumeHeHHEe KOPMOBOTO OOOTaTUTEIBHOTO
koneHTpata (KOK) okaszano BeIpakeHHOE MOJIO-

Tabnuna 4. XuMHUECKHI COCTaB MOJIOKA

JKUTENILHOS BIIMSHUAC HAa KAYCCTBCHHBIC Xapak-
TepucTUKH Monoka. Tak, Ha 30-e cyTku nocie oTéna
B MOJIOKE KOPOB IIEPBOIl U BTOPOX OIBITHBIX TPYIII
ObUTM 3a(pMKCHPOBAHBI MAaKCHMAIBHBIC 3HAYCHIS
coliepKaHHsl CyXOro BeIIeCTBa, OejKa, Kupa u
MHHEPATbHBIX KOMITOHEHTOB. [Ipm 3TOM mTpeBbI-
LICHUE AHAJIOTUYHBIX IOKa3aTesneld KOHTPOJBHOMI
TPYIIBI COCTABUIIO: TI0 CYXOMY BellleCcTBy — 3,2 |
8%, no comepxkanuto Oenmka — 2,6 u 1,8%, uro
CBHUJIETEICTBYET O TIOBBIIICHAN OHOIIOTHYECKOH
TOJTHOLIEHHOCTH W TEXHOJIOTMYECKOM ICHHOCTH
MOJIOYHOM MPOAYKIHH. (Ta0. 4).

Ioxkazatens, % I'pynma
KOHTpOJIbHAS 1 ombiTHAs 2 ombITHAsS

Ha 30- i oenv nocne omena (N=5)
Cyxoe BeIecTBo 11,62+0,34 12,02+0,49 12,55+0,68
Benox 3,11+0,02 3,191[0,01* 3,14+0,02
Knp 3,70+0,03 3,78+0,04 3.8340,01™*
COMO 8,49+0,04 8,60+0,09 8,72+0,06
IInoTHOCTH, A° 28,46+0,04 28,56+0,11 28,64+0,13
3oma 0,68+0,02 0,71+0,004 0,72+0,06
KanbIuii 0,122+0,005 0,114+0,002 0,124+0,005
dochop 0,087+0,004 0,084+0,005 0,098+0,007
Ha 90- i1 0env nocne omena (N=5)
Cyxoe BeIecTBo 12,89+0,19 13,09+0,32 13,20+0,59
Bernok 3,13+0,02 3,20+0,02 3,19+0,02
Knp 3,74+0,02 3,86+0,07 3.9140,06"
COMO 8,34+0,04 8,43+0,06 8,46+0,03
ITnoTtHOCTD, A° 28,44+0,13 28,45+0,12 28,55+0,08
3omna 0,61+0,03 0,65+0,03 0,7210,01*
Kanbruii 0,108+0,06 0,118+0,009 0,120+0,003
dochop 0,083+0,004 0,086+0,004 0,092+0,003

B Tewenwe mepBoro Mecsma JIaKTAIMA
CPEIHECYTOUHBIM YA0M KOpPOB IIEPBOM W BTOPOM
OIBITHBIX T'PYHIl COCTAaBHMJ COOTBETCTBEHHO 19,1 n
19,8 kr, TOrma Kak B KOHTPOJIBHOM TpPYIIE JaHHBIA
ToKa3arenb Haxoawics Ha ypoBHe 18,5 kr. Takum
00pa3oM, IIPEBbILLIEHHE MOIOYHOH POAYKTHBHOCTH B
ONBITHBIX TPYNNax IO CpPaBHEHUIO C KOHTPOJEM
coctaBuo 7,1 u 7,3% cootBeTcTBeHHO (TalI. 5), 9TO
CBHUZCTENBCTBYET O TOJOKUTEIIBHOM  BIIMSHUU
HCCIeyeMOro KOpPMOBOro (hakropa Ha ypoBEHb

10

MPOAYKTUBHOCTH JKMBOTHBIX B HAyajbHBIN MEPUOJ
JIAKTAIIWN.

B mocnemyrommii, BTopoi Mecsil JaKTaluH,
OTMEUCHA TCHICHIWS K NATGHEUIIEMY YBETUCHUIO
MOJIOYHOU MPOYKTUBHOCTH KOPOB OIBITHBIX TPYIIIL,
YTO YKa3blBACT HA MPOJIOHTHPOBAHHBIA 3(deKT
MPUMEHEHHsT KOPMOBOTO O0OTaTUTENIHHOTO KOHIICH-
TpaTa W €ro yCTOWYMBOE BO3ACHCTBHE HA (PH3HO-
JIOTUYECKUE TIPOLIECCHI, OIMPEACIIONINE YPOBEHb
MOJIOKOOOPa30BaHUsL.
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Tabmwra 5. MonodHast IpoIyKTHBHOCTH KOPOB 32 OTIBIT

[NokazaTens I'pymma (n=10)
KOHTPOJIbHAs 1 onbITHAS 2 OmbITHAs
CpenHecyTOUHBIN yIOH, KT 32 IEPHOJT OTIBITA 18,5 19,1 19,8
B IIEPECUETE HA 6&31/ICHYIO JKUPHOCTH 3,4% 19,64:|:0,76 223140 81* 21.824+0 62*
3aTpaThl KOPMOB 1 KT MOJIOKa 0,83 0,80 0,79

3aKTFOUNTETIFHBIM ~ OTAalloM  TIPOBEIEHHBIX
WICCITe/TOBaHHH SBIJIaCh KOMILUTEKCHASI OIIEHKa YKOHO-
MHYECKO 3(h(hEKTUBHOCTH pa3pabOTaHHON KOPMOBOI
TEXHOJIOTMH, OCHOBAaHHAas Ha COBOKYITHOCTU IOJy-
YEHHBIX 300TEXHWYECKHX M TPOM3BOJICTBEHHBIX
MoKa3areyied. YCTaHOBJIEHO, YTO TMOBBILICHUE IIPO-
JNyKTHBHOCTH JKMBOTHBIX caMo Mo cebe He obec-
MeYNBAeT pOCTa PEHTA0ETFHOCTH IPOM3BOJCTBA:
yBenuueHrne OOBEMOB BAIOBOM TPOAYKIMK 0Oe3
OZIHOBPEMEHHOTO ~ CHIDKEHHSI Cce0ecTOMMOCTH — He
TIPUBO/UT K YITyHIIIEHHUIO SKOHOMUYECKHX PE3YIIFTaTOB
XO3SIMCTBEHHOM JIESITENBHOCTH.

IIpoBen€éHHbIE pacuy€rel IOKAa3alM, 4YTO HC-
TMOJIb30BaHKE Pa3pabOTAHHOTO KOPMOBOTO O0OTaTH-
TEJIFHOrO KOHIIGHTpaTa B paIMOHaX >KUBOTHBIX
CITIOCOOCTBYET CHIDKEHHIO 3aTPaT KOPMOB B OIBITHBIX
rpynmax Ha 3,8-6,4% mpu HE3HAYUTENIBHBIX paz-
MMYHSX B OOIIEM ypoBHE uX moTpeOneHus. OOmas
CTOMMOCTh KOPMOB, HM3PacXO0BaHHBIX 3a TIEPHOI
WCCIIEZIOBAaHU B pacu€éTe Ha OJHO >KMBOTHOE, B
KOHTPOJIGHOM ¥ ONBITHBIX TPYyINIax HaxoAuiIach B
npeaenax 1,33—1,43 muH tenre. [Ipu 3ToM yaenbHbIN
BEC KOPMOBBIX 3aTpaT B CTPYKType ceOecTOMMOCTH
MOJIOKa OCTaBajici CTaOWJIBHBIM W COCTaBJIT B
cpenHem 41,9%.

AHanmM3 TIOMYYeHHBIX JaHHBIX CBUJIETEIThb-
CTBYET O BBICOKOH 3(QEKTUBHOCTH TPUMEHEHHUS
KOPMOBOTO 00OTaTUTETEHOTO KOHIIEHTPaTa B COCTABE
KOMOMKOPMOB. J{o0aBiierre 1oim KopMOBOro odora-
TUTENILHOTO KOHIeHTpata 10 20% crocoOCTByeT
JAITBHEHUIIIEMY POCTY MOJIOYHOH TIPOJTyKTUBHOCTH —
Ha 3-4 %, a TakKe CHIDKEHHMIO 3aTpaT KOPMOB Ha
5,1%, uT0 yKa3pIBaeT HA ONTHMH3AIMIO TPOIIECCOB
KOPMOUCIIONIB30BaHUsI W TIOBBIIICHHE 3 PEKTHB-
HOCTH TpaHc(opMald TNHTATEIbHBIX BEILECTB B

MPOIYKIIHIO.
[Ipu nepecuere ymos Ha 6a3UCHYIO KUPHOCTH
Monmoka 3,4% orMmeueHO Oojee  BBIpOKEHHOE

MPEVMYIIIECTBO ONBITHBIX Ipymn. B 1-if ombITHOM
TpyTIe JaHHBIN MOKa3aTesb yBeamdauics 10 22,31 kr,
a BO 2-i1 onbITHO# Tpymme — 1o 21,82 kT, Torna Kax B
KOHTPOJIBHOM TpyIIe OH cocTaBui 19,64 K.
OTHOBPEMEHHO YCTAaHOBJICHO CHIDKEHHE 3aTpar
KOPMOB Ha IIpOM3BOZCTBO 1 Kr Mosoka. B KoHTpoIb-
HOU IpyIIe JaHHBIH NoKazatenb cocTaBui 0,83 KopM.
enl., Toraa Kak B 1-i1 M 2-i1 ONBITHBIX IpymIax OH
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camsmics coorBerctBeHHO 10 0,80 m 0,79 xopM. en.
3TO CBUIIETEIBCTBYET O TOBBIIICHUH S(PPEKTUBHOCTH
WCIIOJNIG30BaHMsI TUTATENBHBIX BEIIECTB paLllioOHa U
YIIy4IlIeHUH KOHBEPCUH KOPMa B TIPOTYKLIHIO.

MakcriManbHbId  3(PEKT IOCTHTHYT TIpH
BBeJICHHH 25% KOPMOBOI'O 00OTaTHTEIILHOIO KOHIICH-
Tpara B COCTaB KOMOMKOpPMA: CPEIHECYTOUHBINA YIIOH
yBenuuuBaeTcst Ha 7-7,5%, mpu 3TOM pacxon Kop-
MOBBIX €IMHHUI] CHIKaeTcsl Ha 6,4%. [laHHble pe3yib-
Tarbl TOATBEPKIAIOT IIEIECO00Pa3HOCTh HCIIONB30-
BaHWsI TOBBIIICHHBIX /103 KOHIIEHTpaTa B pallFiOHAX
JIOMHBIX KOPOB C TOYKHU 3PEHHS, KaK TPOYKTUBHOCTH,
TaK ¥ SKOHOMUYECKOH (PEKTUBHOCTH.

3axnouenue

B pesynbrare mNpOBEOECHHBIX HCCIACIOBAHUNA
YCTaHOBJICHO, YTO TPUMEHEHHEe KOPMOBOTO 00OTaTH-
TEJLHOrO KOHIICHTpara B PalMOHAaX JIOMHBIX KOPOB
OKa3bIBAaeT TIOJIKUTENFHOE BIMSIHEE HA YpPOBEHb
MOJIOYHOHM TIPOIYKTUBHOCTH U 3(Pp(eKTHBHOCT WC-
TIOJTE30BAHMS KOPMOBBIX pecypcoB. BrioueHue paspa-
OOTaHHOTO KOHIICHTpaTa B PAIMOH >KMBOTHBIX OIbIT-
HBIX TPYIII CHOCOOCTBOBAJIO TOBBIIICHUIO CPETHECY-
TOYHOT'O Y1051 [10 CPABHEHHUIO C KOHTPOJIBHOW IPYTITION.

Hcnonb3oBanne KOPMOBOTO 00OTaTHTEIBLHOTO
KOHIIGHTpaTa B palMOHaX JOWHBIX KOpPOB CIIOCO0-
CTBOBAJIO TIOBBIIICHHIO YPOBHSI MOJIOYHOM TPOJIYK-
TUBHOCTA. B OIBITHBIX Ipynnax CpeIHeCyTOUHbIA
ymor coctaBun 19,1-19,8 kr Monmoka, 4ro BbIle
ToKazaTensl KOHTpoibHOU Tpymmbl (18,5 kr) Ha 3,2—
7,0%. Ilpu nepecyere NPOAYKTUBHOCTH Ha OA3KCHYIO
JKUPHOCTh MOJIOKa 3,4% YCTaHOBJICHO YBEJIMUCHIIC
ynos 1o 22,31 kr B 1-i ombitHOM rpymme u 21,82 kr Bo
2-1i onBITHOM TpyTTie IPoTHB 19,64 KT B KOHTPOJIBHOM
TpyIIe, YTO COOTBETCTBYET MOBbIIIeHHIO Ha 11,1—
13,6%. OmHOBpeMEHHO OTMEYEHO yiTyuriieHue 3hdek-
THUBHOCTH HCIOJIB30BaHUsI KOPMOB. 3atpaTthl KOp-
MOBBIX €/IMHHI] Ha TPOM3BOJICTBO | KI' MOJIOKa B
OTIBITHBIX rpyrmax cHr3mck ¢ 0,83 o 0,80-0,79, uto
CBUJIETENILCTBYET O COKPAIICHUH Pacxojia KOPMOB Ha
3,6-4,8% 110 CpaBHEHMIO ¢ KOHTPOJILHOM MPYIIIIOH.

Takum  00pa3oM, BKJIIOYEHHWE KOPMOBOTO
000raTUTENIFHOIO KOHIIEHTpaTa B PalMoOH JOMHBIX
KOpOB 00ECIEUHBAET MOBBIILIEHHE MOJIOYHOM MPOIYK-
THBHOCTH M CIIOCOOCTBYyeT Oonee 3¢ deKTHBHON
TpaHc(opMallK MHUTATENBHBIX BEIIECTB KOpMa B

MOJIOYHYO TIPOIYKIIHIO.
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Maxanaoa Kazakcmanoa KeH, mapanzan Heanyap Maiiapvlii mypmslCHblK, MA2AMObIK, XAAbIKHbIK mMadicipude
JHCIHE KOCMEMUKAIBIK, 0a2blMMa KOI0AHy epeKulesiikmepi Kapacmulpsliovl. 3epmmeyoit; MaKcamol — Hcanyap mexkmi
Maunapea KamylCmvl MYmMoulHYWbLIbIK KO3KAPAcmMaposl, 09CMypi GiniMHIY CAKMAIYblH JHCIHE 071apObIH maduzu
OHIM pemiHnOezi NPAKMUKANLIK MAHLI3bIH 0Oazanay. Axnapammulx 6aza peminde Kazaxcmannwviy apmypini
aitmakmapueinan Kamoickan 311 pecnonoenmmin onnaiin-cayannama Haomudiceaepi naiioananovliovt. Cayanrnama 18
CYpaKman mypobl JHCIHE MHCAHYAP MAUNAPLIH KOJAOAHY JHCULNiciH, MypaepiH, MaKCammapvlu, Omoacwlivlk
0acmypaepoi, XanvlKmviK, maycipudeni ycone maoduzu oHim peminoe Kadvl10ay 0eHzeliin anblKmayea 0a2elmmanobl.
Hoamuoicenep 6oitbinuia Kyiupolk Maiivl MeH HColIKbl MAlibl XAbIK APACLIHOA el MAHbIM A IPi Hcui KONOAHbLIAMbIH
Jcanyap mainapsl ekeni anvikmanovt. Kyiapoix maiiein Konoany yaeci 73,6 %, scotnksl maiivin Konoany yneci 50,2 %,
an JHcanyap Mainapvin acnasovik maxkcamma Konoany yaeci 71,1% xypaowvi. Convimen Kamap pecnonoenmmepoir
€02yip bonizi ycanyap mauaapvln XaivlKmolK maicipudeoe Konoanamuinvin kepcemmi. Kocmemukanvik maxcamma
KOJ0aHy Oenzelli moOMeH 0O0N2AHbIMEH, JHCAHYAD MAIAPbIHAH  0AUbIHOANIZAH  OHIMOepze  KAmblCHbl
KbI3bIZYUbLIBIKIMbIY 0ap eKeHi 0aiiKanovl. ANblH2AH HIMuUIICENep NHCAHYaAp MAaiiapulHbly 0ICMYpIAi mazam
MaOenueminoezi OpHbIH, MYPMBICIBIK, MINCIPUOEOeZi CaKmanyblH Heane Heep2iiikmi maduzu wukizam peminoe api
Kapaii 3epmmey Ka)3cemmisnizin Kkopcemeoi.

Herisri ce3iep: kaHyap Maijiapbl, TaFaMABIK JI€TTEP, acHa3AbIK KOJIaHY, AICTYPJIi Taram
MOJIEHHETi, XaJBLIKTHIK MeTUIMHA, KOCMETHKAJIBIK KOJIaHY.
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B cmamwve paccmompenst ocobennocmu npumenenus pacnpocmpanennvix 6 Kaszaxcmane cusommuix
HCupoe 6 0OviMO6oIl, nuULEsoll, HAPOOHOU RpaKmuke u Kocmemuueckom Hanpaenenuu. Ilenv uccnedosanus-
OueHumsb nompedumenvCcKue 63271A0bl HA JHCUPLL HCUBOMHO20 NPOUCXOIHCOEHUA, COXPAHEHUE MPAOUUUOHHBIX
3HaHUil U UX NPAKmMuYecKoe 3HaueHue KaKk Npupoonozo npodykma. B kauecmee ungpopmayuonnoii o6azvl
UCnonb308anbl pe3ynvmamsl OHAauH-onpoca 311 pecnondenmos us pasnsvix pecuonos Kazaxcmama. Onpoc
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cocmosn uz 18 éonpocos u ovin hanpagien na onpedeienue YaACMOnbl, MUNOG, Yelell UCNOIb306AHUSL HCUGONHBIX
Macein, cemeiHbIX mMpaouyuil, HApOOHOU NPAKMUKU U YPOGHA GOCHPUAMUS KAK HAMYPATbHOZ0 HPOOYKMA.
Pesynomamol nokasanu, Ymo Xe0CMOGOU Hcup U KOHCKUU JHCUDP SAGNAIOMCA HAUOONee NORYAPHBIMU U YACHO
UCHOTB3YEMBIMU HCUGOMHBIMU HCUPAMU cpedu Hacenenust. /o UCRoNb308aHUA KYPOIOUHO20 JHCUPA COCMAGUNA
73,6 %, konckozo scupa-50,2%, a scusomnozo ryncupa ¢ Kynunapuuix yeasax-71,1%. Ipu smom 3nauumensnas uacmsp
PeCnoHOeHmo8 yKazana, 4mo MHCUGOMHbBIE IICUPbL UCHOBL3YVIOMCA 6 HAPOOHOU npakmuke. Xoms ypoeeHb
UCNONB308AHUA 6 KOCMEMUUECKUX YENAX Ol HUZKUM, ObLII0 3aMeUeHO, YMO CYyu|ecCmeyem unmepec K npooyKmam,
RPU2OMOGIEHHBIM U3 HCUBOMHBIX dcupos. Tlonyuennvie pe3ynbmamot ROOUEPKUBAIOM MECHO HCUBONMHBIX IHCUPOB
6 MpPAOUYUOHHOU RUWEGON KYIbMype, COXpAHeHue 6 O0blMOoGON NpAKmukKe u He0OX00UMOCMb OanbHeHuUx
UCcned06anull 6 Kauecmee Mecmnozo RPUPOOHOZ0 Coipbii.

KiroueBble cj10Ba: KHBOTHBIE KHUPbI, NHUIICBbIC INPUBBIYKH; KYJIHHAPHOC¢ IMPUMEHCHHUEC,
TPpaaAulMOHHAasA KYyJbTypa NUTAHUSA, HAPOJAHAasA MEeIUIIUHA, KOCMETHYICCKOEC IPUMEHEHHUE.

DOMESTIC USE AND TECHNOLOGICAL POTENTIAL OF ANIMAL FATS
IN KAZAKHSTAN: CULTURAL AND PRACTICAL ASPECTS
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Corresponding author e-mail:meruersyzdyk@gmail.com*

The article considered the features of the use of animal fats, common in Kazakhstan, in the domestic, food, folk
practice and cosmetic directions. The purpose of the study is to assess consumer attitudes towards fats of animal origin,
the preservation of traditional knowledge and their practical significance as a natural product. The results of an online
survey of 311 respondents from different regions of Kazakhstan were used as an information base. The survey
consisted of 18 questions and was aimed at determining the frequency, types, goals of using animal fats, family
traditions, folk practices and the level of perception as a natural product. According to the results, it was found that
tail fat and horse fat are the most popular and commonly used animal fats among the population. The share of the use
of tail fat was 73.6%, the share of the use of horse fat was 50.2%, and the share of the use of animal fats for culinary
purposes was 71.1%. At the same time, a significant part of the respondents indicated the use of animal fats in folk
practice. Although the level of use for cosmetic purposes is low, it has been observed that there is interest in products
made from animal fats. The results obtained indicate the place of animal fats in traditional food culture, preservation
in domestic practice and the need for further research as local natural raw materials.

Keywords: animal fats, dietary habits, culinary use, traditional food culture, folk medicine,
cosmetic use.

Kipicne JaJibl, OH/IA OHBIH ©3IHJIIK epeKIIeNiri, MiHe3i MeH

Kazak XasjKpIHBIH TOJI MOJCHHETI KOILIIei Tapuxbl KepiHic Tabajpl. OJIEMHIH OPTYPIIi XasbIK-
eMIp CaNThIMEH ThIFbI3 OalIaHBICTHI OOJFAH/IBIKTAH, Tapbl Facwlpyiap OOWBl ©3/IEpiHiH TaCTPOHOMHSUTBIK
MaJl IIapyalIbUTBIFBI, COHBIH, iIIIH/IE )KBUTKBI MEH KO ONIETTEPIH JaMBITHIN, VIITTHIK MOJICHHUETTIH aXKbI-
OHIMJIEp] TaFaMJIbIK, TYPMBICTBIK OHE MOJICHU MaH- pamac Oeiri OOJBINT TaOBUIATHIH JIOCTYPII TaraM-
pi3ra ue 0osbl. JKbIIKBI KOJIK PETiH/Ie FaHa eMec, JIapabl  okacarm  Kenedl. TamakraHy —OapbIChIHIA
TaraMbIK JKOHE eMIIK MaKcaTTa Ja KEHIHEH Imaia- TaFaMHBIH OHOJIOTHSUIBIK KOMITOHEHTTEpI MeTabo-
naHbeLIbL. Kazak XalmKeIHBIH ©Mip CYpy CalThIHA Caii JIM3M TIPOIECIHIE Tipi OpraHW3M >KacyllaapbIHBIH
JKaHyap Maiapbl FachIpjap OOHMbI KYHICIKTI KYPBUIBIMIBIK KOHE (YHKIIMOHAIIBIK JJIEMEHT-
TYPMBICTa, JSCTYPIIi TaMaKTaHy/a YKOHE XaJIbIKTBIK TepiHe alHaJbI, aJaMHbIH (DU3HKAIBIK JKOHE
MEIUIMHAIA MaHBI3IBI POJ aTKaphI Kenmi [1]. TICUXUKAIBIK OHIMAUICH, OeHiMIeTy MYMKIHIIK-

TaraMIpIK SAET-FYpPBINTAP MEH IACTYpPJIep TEpiH, IMMYHJIBIK MOPTEOECIH, JCHCAYIIBIK, JKaFai-
XaJITBIKTBIH OPTaK MOACHUETIHIH 06J1iTi 60BN Ta0bI- BIH YKOHE OMIp CYpy CalachlH KaMTaMachl3 eTei [2].
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Kazipri ke3eHJe XalIbIKTBIH JCHCAYJIBIFBIH
cakTay JOHE OMip CYPY Y3aKTBIFBIH apTThIPY
Mocelieci OMOJIOTHST MEH MEIWIIMHAMEH Kartap,
3aMaHayW TaMaKTaHy TEXHOJOTHSUIAPBIH JIaMbl-
TyAa Ja MaHbI3Abl OpbIH anaabl. Ockl TYpFBIIAH
aJFaHna, TaraMHBIH JIMIHATIK KOMITOHEHTTEPI
aJlaM aF3aChIHBIH KYPBUTBIMIBIK KoHE (DYHKITHO-
HAaJIJIBIK KYHEJIEePIH KAIBINTACTRIPY/Ia SPEKIIE Pet
atkapanael. COHBIH IOIiHAE XKaHyap Maljapsl,
ocipece KOW MeH JKBUIKBI Maibl, TaFaMIbIK JKOHE
TEXHOJIOTHSUIBIK ~TYPFBIAaH MAaHBI3ABl  TaOWFU
LIMKI3aT PeTiHAe KapacThIPbLIYbl MYMKIH [3].

Kazak XajmKeIHBIH IOCTYPJIi €T OHIMACPiHIH
0ipi peTiHIe JKBUIKBI €TiHEH JaibIHIANATHIH IIIy-
JKBIKTBI, SFHU Ka3blHBI aram eryre Oomaabl. O
JKBUIKBI €TiHIH iIKi MalbIMeH Oipre MaibIHIaIbI,
JKBIIKEI iIIIeTiHe CaBIHBII Kacaiaabl. Malpl KaiTta
OaJIKBITKAH Ke37I¢ JKYKA KBITBIPJIAK KaOBIKTap —
IIBDKFBIPBIK AJIBIHAJIBI, OJIA KeXKere oM Oepy YIIiH
Kocbuanel. Onan Oesek, JKBUIKBI €TIHeH KapTa, XKall,
JKasl, TOCTIK >KoHE Oacka Ja WITTBIK OHIMJEp
eHzipiieni. COHbIMEH KaTap, KaiWTa OalKbIThbUFaH
imKi Mail Typi peTiHae TOH Malmbl KONTaHy >Khi
ke3neceni. ToH Mmaii OaypIpcak jkoHe Oacka YH
OHIMJIEPiH KybIpy/ia KeHiHeH KOJIIaHbUIa Ik [4].

KazakTeH canr-moctypnepiae e sxaHyap
Maifapbel epeKile MaHbI3Fa ue. MBICANTbl, KYTaTbIK
paciminze nadbiHaanaTeiH «KyHApbIk-OaybIpy Tara-
MBI KOWABIH Oayblpbl MEH MaWbIHAH JKACAJIBIIL,
TYBICTBIK OaifJIaHBIC TIEH MOJIIBUIBIKTBIH Oenrici
peTiHme KyJanapra YCHIHBUIaObL. byl  KyHApBIK
MaiJplH TaraM MEH CalT-IaCTypai OaifnaHbic-
TBIPYIaFbI MaHBI3BIH KOpceTei [S].

XKanyap wmaiinmapsl KOCMeETOJNOTHSIA Tepi,
IIall JKOHE THIPHAK KYTIMiHE apHalFaH eHIMJEep
OHJIIPICIHIE KOJJIAHbLTYbl MYMKiH. MBbICajbl, KO-
IIBIH KYWPBIK Maifbl TaOWFH JIAHONWHMEH Oaiina-
HBICTBI  KapacThipbliapl. JlaHomuHHiH — 10%-bI
XOJICCTEPUHJII KAMTHTBIH CTEPOJIApIaH TYpPajbl.
OU3MKAIBIK KacHUETTepl KarblHAH JIAHOIHMH ajiaM
TEepiCiHIH CYHBIK KpHUCTaIZapblHA YKCaWapl, Oy
OHBIH KOCMETHKAJIBIK ©HIM PETIHACTT THIMILIITH
TyciHmipeni [6].

Koif MaifbIHBIH epeKIIe KacueTTepi OHBIH
KypambIMeH Ji¢ OaitmaHbicThl. OHBIH KypaMbIHIa
KaHBIKKAH Mai KbIIIKbUIIAPhl — MaJbMUATHH, CTE-
apuH, MUPUCTUH; MOHOKAHBIKIIAFaH Mal KBIIIKbLI-
JIapbl — OJICUH JKOHE NaJbMHUTOJICHH; TOJIUKAHBIK-
MaraH Mal KbIIIKbUIIAPbl — JIMHOJI JKOHE JIMHOJICH
KBILIKbUIAAPHI Ke3neceni. by Kypam Kol MallbIHBIH
TaFaMJIIBIK ~ JKOHE TEXHOJIOTHSUIBIK — KaCHETTepiH
Oarajiayra Heri3 Oonasl [7].

Kazipri yakpITTa KOCMETHKA WHIYCTpUS-
ChIHIA JKaHyap Maifiapel Oap eHIMAep bUFa-
TAHIBIPY, JKYMCapTy, HOPICHOIPY KOHE KOpray
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CUSIKTBI ~HETI3M  CcHUNarTaMayiapra  OarbITTaJIFaH.
KoiinpH KYHApPHIK MaliblHa HETi3[ENTeH Tepi KyTiMi
OeHIMIEpl JKaHa OarbITTapmelH  Oipi  peTiHze
KapacTeIpsuTya [8].

JKbUTKpl MalbIHBIH, ~OWONOTHSUIBIK  KYHIBI-
JIBIFBI OHBIH KYPaMBIHAAFbI JKOFaphl MOJEKYIIATBIK
KaHBIK[IaFaH Mall KBIIKBUIAAPEIMEH OailyIaHBICTHI.
Byn KplIIKpUIAAp azaM ar3achblHAA KaKeTTi Mel-
HIepAe CUHTE3ACTMEH Il KoHe TaMaK apKbUIbI TYCYl
KaxeT. JKbUIKBI MaMBIHBIH KYPaMBIHIAFBl TIOJH-
KaHBIKMaFraH Mail KpIIIKbUIIAPBIHGIH iMIiHIE JTUHO
JKOHE O-JIMHOJIEH KBIIKBUIIAPEl MaHBI3IBl OPBIH
amaner [9].

XKanyap wmaiinapel TaramMIbpIK OHIMIEPMEH
KaTap, TYPMBICTHIK >KOHE OHJENTeH OHIMep Kypa-
MBIH/IA J1a KonfaHbUraH. CaOblH MEH IaMm jKacay
YIIIiH JkaHyap MalibIH OHIEY eXKeINT1 OpKeHUETTepIeH
Oenrimi Oosnran. Faceipmap Oolibl eHzenreH Mai
TaMaK JalbIHAAY, TOPUIIK Maiiap, IaMm skacay, cy
OTKI30CUTIH KHIMIEp J>XOHE CYIIYJBIK OHIMIEPIH
JAMBIHAAY VIOIH KoJJaHbUFaH. XIX FachIpIbIH
OpTachlHIA jKaHyap MaiblH ©HJICY ©HEPKACINITIK
CHUIaTKa ue OOIBIN, OHIEY OHIMIepl opTypil Mak-
carrappa naiiganansiia 6acranst [10].

CoHbIMEH KaTap, »aHyap Malbl ©ciMIIK
MaifTapeIMeH Oipre eHIMHIH KaXXeTTi KacHeTTepiHe
JKeTy YIIH SpTYpIi KaThlHACTa KOJIaHbUTaIbl. O
Tepire TEricTey >KOHE THIHBIITAHJBIPY SCEpiH
TUTI3e]l, aJl IIAIIKa KYTIM acay 9CepiH THTi3eIl.
Esxenri 3amaHHaH Oepi on TepiHi TericTey, KyTiM
JKacay, BUFAIJAHABIPY KoHE KOCMETHKaa KOJjia-
HBUIATBIH 0acKa MHTPEANCHTTEP/II TACBIMAIIAY YIITiH
epiTKIimTep peTiHae KoimaHpuThi Kejemi. Kasipri
3aMaHa KOCMETHKAa WHIYyCTPUSICHI OT€ T3 JAMBIIT
KeJle KAaTKAH/BIKTAaH, >KaHyap MalblHA JereH
CYpaHBIC apThil Kejemi, ceOedi OHbIH Oacka
aIMaCTBIPFBINITAPFA KaparaHaa Oenriii Oip apThIK-
HIBUTBIKTaphI Oap [11].

KazakTblH JgocTypiti  TOKIpUOSCIHIEC —KYC
Maiibl, COHBIH ilIiHAE Ka3 Maibl, TYPMBICTBIK >KOHE
XaJIBIKTHIK KOJIIaHy OarbITTapbIHIa OeNrii OoJFaH.
Onebu JepekTepie ka3 MalblH KYHIK IeH YCIK
Ke3iHIe KOJIAaHy TaXKipuOeci Typaibl MolliMeTTep
ke3zmeceni [12]. CoHbIMeH Karap, >KaHyap TeKTi
Malap/bl CHIPTKBI KOJJAaHyFa apHallFaH Kypam-
Jlapja naiianany MyMKIH/ITHE KaTbICThI TATSHTTIK
nepekrep ae Oap [13]. Amaiima MyHOal KOJNTaHy
OarpITTaphl cayalHama HOTIDKENepi Heri3iHae TeK
XaJBIKTHIK TOHKIpHOE PETIHIE KapacThIPHUIBII, OJIap-
JIbIH, HAKTHl THIMAUNC MEH Kayilci3miri apHaibl
FBUIBIMU 3€PTTEYNEPAl KaXKET eTeli.

Kaszipri kocMeTHKa canachlH/ia opTyplIi JKaHy-
apjap TypJepiHEH aJlbIHFaH Maiiapibl nanjaiaHy
Macereci ae KapacTeIpbutya. XKaHyap MainapbIHbIH
KypaMBbIHa TPUTITUTICPUITEPIIH OOTYBI OJIapIbI TEPi
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KYTiMiHE apHajJFaH Malllbl Heri3gep MeH KocMe-
TUKAIBIK KOMIIO3MIMSIAP KypaMblHAA KOJJaHyFa
MYMKiHIIK Oepeni [14]. Jlerenmen, MyHIail ©HIM-
Jepnl KeHiHeH KONAaHy YIIIH ONapAblH Kypambl,
Kayimci3airi, cakTay TYPaKTBUIBIFBI KOHE TYTHIHY-
IIBUTHIK, KAOBUIIaHyBI KOCHIMIIIA OaFaaHybl KayKeT.
Kazipri Tarma 2013 xsoiman 6epi Kazakcran
XaJIKBIHBIH JKaHyap TEKTI Maiiapibl KaHIIATbIKTHI
naliaNaHaThIHBl TYpaJibl PECMU MOJIIMETTED JKOK,
Herenmen Faostat Helgi Library [15] momimerrepi
Ooiipiamia, 2013 xeuiel Kazakcranaa xaH OachbiHa
LIaKKAaHAAFbl aHyapiaap MaibiH TyTeiHY 3,80 Kr
Oomran. Tapuxu TyprbimaH anraHma, Kaszakcranma
*aH OachlHa IAKKAHAAFbI )KaHyapiap MailbIH TYTbI-
Hy 1993 xputel 9,80 Kr-ra JeliH PEKOPATHIK
kepcetkimke, ax 1998 xeobr 1,80 kr-ra peiin
PEKODPATHIK KepceTkimke xkerTi. JKaH OachiHa

14 000 000.00
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IIAKKAH/IaFbl )KaHyapJiap MalblH TYThIHY OOMBIHIIIA
Kazakcran 149 enniy imninge 54-mii opsiHaa TYp.
¥aTTeIK cTaTHCTHKA Oropochl, KazakcTtax
PecrryOmmukackt  CTpaTerwsuiblK  KOCTapiay >KoHe
pedopmanap arenrriridiyg [16] ManimerTepi OOMBIH-
ma 2025 >KpUTFBI KaHTap-Kaparaaa MaJl MeH KYCTBIH
0aprnbIK TYpJEpiHiH Tipied canMakTa IIapyarbl-
JIBIKTa COMBUIFaHBI HEMECE COIOFa OTKI3LIT€HIHIH
koileMi orkeH 2024 KbUIFBI THICTI KE3E€HMEH
campicThIpradga 3% ecti: 2024 xputer 612 683,7 T
Oonca, 2025 xbubl 631 579,1 T Kypan otslp. Pecmu
moamimer [17] OowbmHma 2025 XbpUWBI 1 KEITOK-
CaHIarbl JKarmail OOMBIHIIA Maj 0ac CaHBI CHBIP 2
411 171, kot 12 009 941, emki 633 130, mromika 333
570, xputke! 2 729 535, Tyite 171 795 xypan oTbIp

(Cyper 1).

2729 535
333570 . 17179
|
[lomka bI/IKbI Tviie

Cyper 1. 2025 xbinrbl 1 sxenTOKCaHIAFBI JKaFail OOUBIHIIIA MaJT 0aC CaHbI

An, KazakcTaH OOHBIHIIA TIAPYAITBUTHIKTHIH
OapibIK caHaTTapbl OOWBIHIIA Mall MEH KYCTBIH
IapyalblIbIKTa COUBUIFAHBI HEMECE COIOFa OTKI3-

inreHi (Tipinei canmakTa, Kr) eH kebi 246 527,5 kr
AnMaThel OOJNBICHIHAA TipKeNce, eH a3bl AcTaHa
kanaceiaga 63,1 xr tuecini (Cyper 2).

Cyper 2. lllapyalubiibIKTEIH OapiblK caHaTTapbl OOWBIHIIA Mal MEH KYCTBIH LIapyallbUIbIKTa COWBUIFaHBI HEMece

COIOFa OTKI3LIreHi (Tipigel caaMakTa, Kr)
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Enmimizge ipi kapa jxoHe Maliga MalblH
COUBIIFAHIBIFBI TYPAJIbl OCBI MAJIIMETTEPre eCKepe
OTBIPBIN, cayanHamaza KasakcraH XanKbIHBIH
KaHyap TEKTI Mali eHIMAECpIH KaHIIAIBIKTHI
TYPMBICTa, TaFaMIBIK TYTBIHYAA, EMIIK MakcaTTa
naiianaHaTbIHBIH aHBIKTAY MAaKCaTbIHA CypaKTap
eHrizingi. MyHnai nepekrep TaMakTaHy FBUTBIMBI
MEH KOFaMJBIK JCHCAyJbIK CaKTay calachlHAa
JIOJICTIII IIeNIM Ka0buiay, COHmali-aK QyHKIIUO-
HaJIOBl TaramMzap MEH KOCMETHKaJIbIK (hopmy-
nanapApl Koca anfaHga, KYHABl OWOJOTHSIIBIK
OHIMEP/i 93ipJey YIIiH 6Te MaHbI3IbI.

CoHbIMEH Kartap, JKaHyapjiap MailiapblH
TaOWFM OHIM pETIHAEe HacuxaTrayFa KOFaMHBIH
NAaWBIHIBIFBIH  TYCIHY JKEpPrilikTi OHONOTHSUIBIK
pecypcTapabl TYpaKThl NaigaaaHyFa Heri3aeireH.

3epmmey mamepuanoapvt meH a0icmepi

3eprrey MakcaTbl: KazakcTaH XaJKbIHBIH
KaHyap TEKTI MaWmapapl TYPMBICTA, TaFaMIbIK
TYTBIHYJa, €MIIK >KOHE KOCMETHKAJIbIK MakKcarTa
KOJIZIaHy TXIpUOECIH aHBbIKTay, COHZIal-aK KO
JKOHE JKBUIKBI MaHBIHBIH JOCTYpJi opi 3amaHayn
KOJIZIaHBLTY EPEeKIISNiKTePiH, MOICHH-TIPAKTUKAIIBIK
MAaHBI3bIH JKOHE TEXHOJIOTHSIBIK 9JI€yETiH FhUIBIMU-
TaJIaMaJIbIK TYPFbIIaH Oaranay.

3eptrey HbIcanbl: KazakcTaHHBIH opTypIi
aliMakTapbIHaH KATHICKAaH PECIIOHACHTTEPiH JKaHy-
ap MaiinapblH KOJJIaHy TOKipuOeci, TYTHIHYIIBLIBIK
KO3KapacTaphbl JKoHE KaHyap TeKTi Maiijapra KaTbic-
Thl MOJCHH-OJIEYMETTIK YCTaHBIMIAphHL. 3eprrIeyre
Conrycrik, OHTYCTIK, LLBIFBIC, Batbic *oHe Oprta-
ek Kazakcran aiimakraperHan 311 pecrioHneHT
OHJIaKH (pOpMaTTa KATBICTHI.

3eprrey aaicrepi: 3eprTey aneymerTik cay-
aHama 91icine Herizaenyi. Jlepexrepai xuHay YIiH
18 cypakTaH TypaThiH OHJIANH-cayaTHaMa 3ipJICH]I].
OnbIH 16-cbI 5xa0BIK cypak, Oipeyi KbICKa >KayariThl
JKoHe Oipeyi albiK cypak 0ol CayanHama cypak-
Tapbl PECHOHACHTTEP/IH dJeyMeTTiK-IeMorpadus-
JBIK CHIIATTaMAachlH, aHyap MallapblH TYpMbICTa
JKOHE acla3/blKTa KOJJIaHy >KUUIITIH, MK JKOHe
KOCMETHKAJIBIK MaKcarTa MaijajaHy TOKIpHOECIiH,

Cyper 3. PecrioHIeHTTEpAIH Kac epeKIeNniri OoibIHIIa TapaTybl
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JIOCTYypliep MEH OTOAChUIBIK pPELeNnTTepliH Cak-
TayblH aHBIKTAyFa OaFbITTANABL AJIBIHFAH MOJIi-
METTep CHITaTTaMAJIBIK CTATHCTHKA OICTEPl APKBIIBI
OHJICITIT, TAWBI3ABIK KOPCETKIITEep MEH >KHLUTIK
Tanjaybl TYPIHIE YCBIHBULABL AIIBIK >KayanTap
Ma3MYHJIBIK TAIIAY apKBUIBI XKYHEICH]I.

3epmmey nomuncenepi dwcone
mankuinay

JKypriziiren cayamHama HOTHKEIEpi )KaHyap
MalIapblHbIH ~ Ka3aKCTAHIBIKTAPABIH — KYHICTIKTI
TYPMBICBIHAA, TaFaM MOJCHUETIHIE YKOHE JOCTYpIi
ToxiprOecinae Oenrim Oip OpbIH aJaTHIHBIH Kep-
cerri. CayanHamara KaTbICKaH DPECIIOHICHTTEPIiH
reorpadUsIBIK  Tapalybl OipKenki emec OOoIfbL.
Karbicymsiiapasie 6aceim Oemiri OHrycTik Kazak-
cTaH anMarbiHaH Oomabl  (69,6%). ConTycTik
Kazakctan enipinen pecniongeHtTepmin 13,3%-b1,
bareic Kazakcran aiimarsiHan 9,6%-bI KaTBICTHL
Ierpic KazakcTan eHIpiHEH KaThICyLIbLIAP YJieci
nramamer 4-5% apanbiFpinzaa, an Opransik Kaszak-
CTaH aliMarbIHAH KaThICKAaH PECIIOHICHTTEP/IIH yJiec
mamamen 2-3% Oonmel. bynm HoTmwkenep cayai-
HaMara KaThICYNIBLIAP/BIH AMaKTBIK TapaTybIHIA
Onrycrik Kazakcran eHipiHiH OaCHIMIOBIFBIH KOp-
cererti.

CayanHamara KaTbICKAH PECTIOHACHTTEPIIH
OaceiM Oenirin oiiennep kypams! (83,9%), anm ep
anamzaapabH yieci 16,1% Oonmel. MyHzmait kepcer-
Killl aJIbIHFAH HOTYDKENIEpAiH Oenri Oip JeHreiae
TYPMBICTBIK JKOHE OTOACBUIBIK ToXipHOere OarbIT-
TanFaHelH KepceTeni. CoOHbIMEH Karap, Oomariak
3epTTEYJICP/IC JKBIHBICTBHIK TEHIEPIMII KAMTHTBHIH
cayajHaMalap JKyprizy »*aHyap MaiiapblH KOJIIaHy
TOXKIPUOECIHIH OpPTYpHi KO3KapacTapblH CallbIC-
TBIPMAJIBI TYp/ie Oarajiayra MyMKIHIIK Oepei.

JKac epexkiienirine Kapaii peCrOHICHTTEPIH
KYPBUIBIMBI SpTYpii 6omzel: 20 skacka eHiHTi TOI —
31,8%, 21-30 »ac apanbirsl — 11,9%, 31-40 sxac —
24,4%, 41-50 xac — 15,1%, an 51 »actaH >korapbl
ton — 16,7% xypanel. Byn kepcetkimrep >xaHyap
MaiiapelH KOJIaHy TOKIpHUOECiHIH opTYpii »Kac
TOMTaphiHIa cakTanFanbiH kepcereni (Cyper-3).

onapovt

@ 20 :xacka genin/ oo 20 net
@® 21-30 xac/21-30 net
31-40 xac/31-40 net
@ 41-50 xac/41-50 net
@ 51 oeH xofapwl/ 51 U cTapuwe
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Yac epekienirine OailylaHBICTBI aJbIHFAH
HoTmwkenep Kaszakcranma oxaHyap MaiinapeiH
KOJIIaHy TOXKipHOECiHIH opTYpIIi jKac TONTaphIHAa
CaKTaFaHbIH KepceTeai. by MamimerTep xaHyap
MainapblH KOJAaHyFa KAaTBICTHl KO3KapacTap.IbIH
TeKk Oip ac CcaHAaTBIMEH IICKTSIIMEUTIHIH JKOHE
JIOCTYPIi TOKIpUOEHIH opTypii OybIH eKimaepi
apacelHIa Oenrini Oip JACHreine caKTaJraHbIH
KepceTei.

binim nmenHreiiine OaillaHBICTHI cayalHaMa
HOTHKETIepl PECHOHACHTTEP/iH OuTiM JIeHrelii
opTYpili ekeHiH kepceTTi. JKorapel Oimimuinep
Oaceim  yrnecti Kypanbl (47,9%), omaH KeHiH
nokropantypa/PhD nenreiti (17,4%), opra 6inim
(15,1%), waructparypa (10,0%) xoHe opta
apHayiel Oimim  (9,6%) xepcerinmi. MyHnait
yiecTipiM jkaHyap MailapblH KOJJaHy ToXKipH-

Cyper 4. PecioHJeHTTEp/IiH KbI3MET TYP1 OOMBIHIIIA TAPAITybI

Kocibn  KyppuTbIM = KaHyap MalIapblH
KOJIIaHy TOKIPUOECIHIH JOCTYPIIi, FHUIBIMHU JKOHE
TYPMBICTBIK aCTEKTiIepiH KelleHal Typae Oara-
JayFa MYMKIHIIK Oepmi. AJIBIHFaH HOTHXKEIep
KaHyap MaWIapelHBIH Kasipri Koramaa TeK
TaraMJIbIK €MeC, COHBIMEH KaTap MOJCHU >KOHE
(YyHKIIMOHANIBIK MaHBI3BI Oap eHIM peTiHze
KapacThIPbUIATHIHBIH ~ KepceTeni. byn kaHyap
MaiIapelHbIH ~ (DU3MKA-XUMHSJIBIK ~ KAaCHETTEPiH
JKOHE OHWOJOTHSIIBIK OEJCeHII KOMIIOHEHTTEPiH
3epTTEYiH MaHbI3ABUIBIFBIH OJIaH Opi aPTTHIPAJIbIL.

OcciHe KaTBICTHI >KayanTapIblH OpTYpJi Oiflim
JNEHreHiHaeri  PeCNOHACHTTEpPIEH  aJIbIHFaHBIH
KepceTesi.

Cayannama jkayan OepymIUiepIiH aTkapa-
THIH KbI3METiHE OailflaHBICTHI aJbIHFAH HOTHKE-
JepiHae KociOn KeI3MET Typiiepi OOMBIHIIIA OPKEIKI
eKeHIH KepceTTi. EH jKoFapsl ylecTi cTymeHTTep
(34,5%) MeH OKBITYIIBLIAP MEH FBUIBIMH KBI3MET-
kepaep (34,5%) kypamel. OmaH KeliH KbI3MET-
kepnep (15%), y# mapyacelHAAaFrel axamaap
(7,8%), MemuIUHAIBIK KbI3METKEpJep, 3CHHET-
KepJiiep JKoHe GepMepIiep CaIbICTHIPMAIIBI TYPAC a3
ynecke me Oonmel (Cyper-4). MyHnait kacibu
KYPBUIBIM 3€pTTey JepeKTepiHiH Oinim Oepy jkoHe
FBUIBIMH OpTa OKUIJEpiHiH Ko3KapachlHa KeOipek
HeT13/IeTTeHIH KopceTe .

@® Y wapyacoiHgarel agam/
[lomoxo3ancTeo

@ Meavuuna keizmeTkepl/ MeauuuHCKuii
paboTHUK
OKbITyLbI, FBINbIMU Kbi3MeTKep/
MNpenonoBaTtenb, Hay4YHbI COTPYOHUK

® Kuismetkep/ CoTpyaHuk

@® [(lexcuonep

@ Cryaent

® ©epmep

XaNbIKTBIH KaHyap MaiaapblHbIH Ka3ak-
CTaHBIKTApP/IbIH KYHCIIKTI eMIpiHAe alTapiibiK-
Tall OPBIH ANATHIHBIH KOPCETTIi: PECIIOHACHTTEPIIH
52,3%-b1 >kaHyap MaiiapblH TYPaKThl TYpIe
KoJiaHaThIHbIH, an 27,1%-b1 kelige maiijanaHa-
THIHBIH atan oTTi (CypeT-5). bys aepekrep xxanyap
MaiIapblHbIH TEK JOCTYPIi TaFraMaap/blH Kypam-
nac Oeutiri faHa emMec, COHBIMEH KaTap, KYHIENIKTi
TYPMBICTBIK TOXKIpHUOEE IOCTYpIi €T KoHe MaiiFa
0ail pamMOHHBIH Karajd KIUMaT KarJaibIiH/Ia
SHEPTHs K31 peTiHIe MaHbBI3/bl EKEHIH KOpCeTe I

® Yaida
@ How/Het
Kenpe/WHoroa

Cyper 5. JKanyap maitiapbIH KYHJIEJIKTI @Mip/e KOJJaHy XHLTIri
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XKanyap maiinapbelH TYTBIHY aiJbl CYpak-
TBIH  HOTHXKeCi OOMBIHIIA  Ka3aKCTaHIBIKTAp
apachlHIa >KaHyap MailnmapelHbIH OipHemre Typi
KOJITAHBUIATBIHBI AHBIKTAJJIBI, ajlaijia oJapIbIH
ilIiHAe KOWABIH KYHPBIK Maiibl MEH KBUIKbI Maibl
alikpIH OachiMibIKKa ue. CayamHama HOTIDKeNnepi
JKaHyap MaiJapblH KOJJIAHy KYpbUIBIMBIH/IA
KYHUpBIK MaWbIHBIH 0achblM €KECHIH KOpCeTTi
(73,6%). CoHbIMEH KaTap, PECHOHACHTTEPIIiH
KapThICBIHAH K601 XbUIKeI MalbeiH  (50,2%)

B 15(4,8%)
Bl 12(3,9%)
I 25(8.6%)

Konman6aiast
Backa maii Typrepi
Tyite maiibl
JKBIIKBI Malibl
Ky#ipbik maiibr

0 50
Cypert 6. KongaHbuiaTeIH jkaHyap MaiIapbIHBIH TYpIIepi

KoiaplH KyMpBIK MalbIHBIH KeH Tapalybl
OHBIH YJITTHIK Taramzapia >Kvi KOJJaHBUTYBIMEH
OaiinaneicThl. KyHpBIK Maiibl OaybIpcak, KybIpIak,
€T TaraMJapbl, COHJai-ak Kehbip mocTyp:ri
pacimziepe KONaHbIIATHIH TaFamMIapIblH HEri3ri
WHTPEANEHTI OOJBIT TaObIIa b,

JKbUTKbI MabIHBIH KOJIAHBUTY JIEHICHiHIH
JIe JKOFapbl OOJyBl OHBIH Ka3aK TaFaM MojJie-
HUETIHET] epeKIle OpHbIHA OaitIaHbICThI. JKBUTKEI
Maifbl KeOiHece IIYKBIK, Ka3bl JKoHE Oacka Ja
VITTHIK €T OHIMJCPIH JaiblHiay[a NanaaaaHbi-
nanel. CoHBIMEH Katap, Tyile MalblH KOJAaHAThIH
PECHOHICHTTEP/IIH YJI€CI CalIbICTHIPMANIBI TYPIEC
TeMeH Oouabl. Byn kepcerkimn Tyle Imapya-
IIBUIBIFBIHBIH Ka3zakcTaHHBIH OapiibIK OHipIepiHae
Oipmeil mamMpIMaraHbIMEH JKOHE TYHe MAaibIHBIH
KYHZCJIKTI Taramja IMIEKTeYJl KOJIaHbLIYbIMEH
TYCIHIIpiTYi MYMKIiH.

Juarpammana 6acka >kaHyap MailapbIHBIH
(cHbIp MalbL, OPTYPI KYC Maliapbl) KOJJIAHBLTYBI
JKEKE PECIIOHICHTTEP JCHIeHIHe FaHa TIPKEJIreH.
Byn onmapaplH KYHIENMIKTI TYpMBICTa KEH Tapa-
MaraHbIH XKoHE KeOiHece KeKe ToHKipuOe Hemece
0TOAChUIBIK JOCTYP asChIHAA KOJJIAHbLIATHIHBIH
KepceTei. Al )kaHyap MaiapblH MYJIIe KOJIJaH-
OalTBIH PECIOHIEHTTEPAIH YJECiHiH a3 Oomybl
JKaHyap MaljIapbIHbIH 911 JIe XaJIBIKThIH TaFaMIbIK

100
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nai anaHaThIHBIH aTal OTTi, OYJ1 OHBIH Ka3aKThIH
JIOCTYPJIL  TaFaMJIBIK MOJICHUETIHJETT MaHbBI3bIH
alkpiHmaiapl. Tyile MailiblH KONAaHy JeHreii
CaNBICTRIPMaNBl TypAe TemeH Oomnmel (8,4%), am
pecnionaeHTTepiH 4,8%-b1 JKaHyap MaillapbiH
MyJiae KoinanOalTeiHbH KepceTTi(Cyper-6). by
JIEpeKTep KOW >KOHE JKBbUIKbI MaMbIHBIH Ka3ak
XaJIKBIHBIH JIOCTYPJII TaFaM MOJICHUETIH/IC KETCK-
1Tl OPBIH AJIATHIHBIH JTQJICIICHII.

A 156(50,2%)
T 229(73,6%)

150 200 250

TOXKIPUOECIHIE CaKTAJIFAHBIH JIONICIICH/II.

byn aneiaran nHoTwkenep Kaszakcranga
KOWABIH KYWPBIK Mailbl MEH bUIKbl MailbIHBIH
HETI3Ti XKaHyap Maiyapbl peTiHae 0acblM KoJaa-
HBUIATHIHBIH Kepceredi. byn >karmail skaHyap
MalIapbIHBIH 3THOMSJICHH MAaHBI3BIH FaHa eMec,
COHBIMEH Karap OJiapblH (QU3UKA-XUMHUSIIBIK
JKOHE OMOJOTHSUIBIK ~KACHETTepiH 3epTTeyIiH
FBUIBIMH MaHBI3BIH apTThipaabl. COHBIMEH KaTap,
aJIBIHFaH HOTWKEJIep XKaHyap MalijaapbiH QyHKIINO-
HaIJBIK TaraM ©HIMJEpI MEH KOCMETHUKAJIBIK
MIVKI3aT peTiHAE KapacThlpyFa OONATHIH/BIFbIH
bi &3 () 01 (37011 B

YKanyap maiiyiapbIHbIH TYpiHE OaijIaHBICTHI
TYTBIHYFa KATBICTHI HOTHXKEJE Ka3aKCTaHJIbIK-
TapAblH TYPMBICBIH/A KOTKBIPIIEI MakKcaTrTra KoJ-
naHpuIaThiHBIH KepceTTi (Cyper-7). Pecnionaent-
TepaiH OaceiM OeJiiri »kaHyap MaijlapblH acras-
IBbIKTa NaiganaHaTtelHblH atan oTTi (71,1%). byn
KOPCETKIII )KaHyap MalllapbIHbIH, dCipece KOWIbIH
KYUPBIK Mailbl MEH XbUIKbl MAalbIHBIH, YJITTBIK
TaramIapiael  JaibIHAAayAarbl  MaHbBI3JBI  POIiH
pactaiinel.  Kyngemikti ToxipuOene >kaHyap
Maknapsl 0aybIpcak, KybIpAaK, €T TaraMIaphbl )KOHE
JIOCTYPJIL €T eHIMEpiH 93ipiey Ke3iHJe KeHiHeH
KOJIIaHBLIA/IbI.
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Acnasgbikta/llpurotoenexue
nuLm

Emgik, xanbik meguyuHachl/
INeyeHue / HapoaHaa meaguumHa

KocmeTukaga (Tepi, waw kyTimi)/

5 10 (3,2 %)
KocmeTtuka (yxoa 3a Koxew, BO. ..

TYPMBICTBIK MakcaTTa

17 %
(Byribimaapra KyTiMm »keHe T.6.)/. .. (52:96)

KongaxbarmbiH/He ucnonbsyto 40 (13 %)

4] 50

Cyper 7. JKanyap MaitmapbIH KOJIIaHy MaKcaTTapsl

XKanyap wmaiinmapblH TaraMaa maiijanany
Typajbl CYpaKThIH jXKayaObl OOMBIHIIIA HOTWKEIE
KaHyap MallapblHBbIH Ka3aKCTaHABIKTapIbIH ac-
Ma3JblK THKIPUOECIHIAE ol J¢ MaHBI3Ibl OPBIH
anaterHbIH KopceTTi (Cypet-8). Pecionnentrepnin
33,3%-b1 xaHyap MaillapblH YHEMi, SFHH amnTa-
ChIHA OipHeIIe peT KOJIJaHAThIHBIH aTarn eTTi. by
KOPCETKIII )KaHyap MaIapbIHbIH, SCipece KOWU/IbIH
KYHAPBIK Mallbl MEH XBUIKbl MaWbIHBIH, TOCTYPIi
Taramapiabl JadblHIAyda KYHACTIKTI HeMmece
KYHeN Typae maiaadaHbUIaTHIHBIH adFaKTaiIbl.
Mysnait konmany kebiHece OaypIpcak, KybIpIak,
€T TaraMJapbl KOHE YITTHIK €T OHiIMIepiH
a3ipyieyMeH OailJIaHBICTHI.

XKayan Oepren pecioHaeHTTEpAIH 26,5%-B1
KaHyap MainapbiH keiine (aiiblHa OipHelie per)
KOJIJAHATBIHBIH KOpCEeTKeH. by Ttom kaHyap
MalIapbIH HET131HEeH MEPEKeIliK JacTapXaH, KOHAK
KYTy HeMece [OoCTYpili Taramiap o3ipJiieHEeTiH
JKarjgaiiapia maijgaiaHaThIHBIH Olgipemi. A
25,6% pecnoHAEHT jKaHyap MaiiJapblH CHpEK

Cyper 8. Xanyap maiiapsiH acma3asIKTa KOJAaHy KHUIIIT

PecriornenTrep Tamak o3ipiaeyae op Typii
Malapapl TmaiianaHanael, anaiga eciMIiK Maii-
Japel  aiikeiH  ycremaik  ereni  (Cyper-9).
Pecrionnentrepain 54,5%-b1 ac o3ipney kesiHze
KoOiHE OcCIMIIK MailapblH MaligalaHaThIHBIH
alTTBl. Bys KepceTkin Ka3ipri Koramaa eciMIiK
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219 (71,1 %)

171 (55,5 %)

100 150 200 250

KOJIJIaHATBIHBIH aTall eTTi, OYJI Ka3ipri 3aMaHFbI
TaMaKTaHy ONETTEepiHIH ©3repyiH >KOHE OCIMIIK
MaiiapblHa Kelly YpIiCiH KepceTei.

JKanyap MaimapeiH MyJijie KOJIIaHOAWTHIH
pecrioHaeHTTepAIH yieci 14,6%-ap1 Kypansl. byn
KOPCETKIIl Ka3ipri KoFama JIeHCayIIbIKKa KaThIC-
THI JKaHa KO3KapacTap/blH, TUETaJbIK YCHIHBIC-
TapabIH JKOHE Mail TYTHIHYBIH IIEKTEY YPIIiCiHIH
Oap ekeHiH kepcerenmi. JlereHMeH, jkaHyap
MalJIapblH TOJIBIKTAl YKOKKA IIbIFapMai, oJlapAbl
Oenrinmi Oip Memmieplie JXKOHE IOCTYpHi Taram
MaKCcaThIH/Ia KOJIIaHy TEHICHIMACH CAaKTaJIFaH.

AnbIHFaH HOTIDKEJIEpre Kaparl, XKaHyap
MalIapelH  acha3lblKTa KOJIIAaHy O KULTITiHIH
Oipkenki eMec eKeHiH, anaia oMapabIH JoCTYpIi
TaraMm MOJICHHUETIHIET1 PeJi oIl JIe dKOoFaphl eKeHiH
kepyre Oomambl (Cyper-9). Byn xarmaii Kazak-
CTaH/Ja JOCTYpJli TaMakTaHy TaXipuOeci MeH
3aMaHayd TaraMJbIK Ke3KapacTap/blH KaTap emip
CYpIIT OTBIPFaHbIH A KbIH A IbI.

@ Yuewmi (anTtaceiHa BipHewe peT)/
INocToAaHHO (HECKONbKO pas B Heaen)

@® Kenpe (anbiHa Bip peT)/WHoraa (pas s
mecsay)

Cupek/Pegko
@ Ewkawan/Hukoraa

MalIapbIHBIH  KOJDKETIMILIIT], KONKBIPIBUIBIFbI-
MeH OainaHbICTBl OOJyBl MYMKiH. ©OciMaIik
Maiapbl KYHIETIKTI ac a3ipiiey/ie, acipece Kyblpy
apKpUIbl TaMaK JaiblHAayqa OapbIChIHAA JKUi
KOJIJaHBUIBII KEJIEe/i.
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@ Scimaik manbi/PacTuTtenbHble macna
@ >KusoTHbii xupKaHyap maiis!

) Taram TypiHe BannaHbICTLI eKeyiH ae
KonganambiH/Vicnonb3yto v To, u gpyroe
B 3aBUCMMOCTU OT Bnroga

Cyper 9. Tamak naiibiHay/a *ui KOJIJaHbUIaTBIH Mail TypJiepi

PecnonpenTrepniy Herisri Oemiri >xaHyap (Cypet-10). by kepceTkim sxaHyap MaiaapbIHBIH
MaWIapelH JIEHCAYJBIKKA MMaiJabl Jer CaHaiT- JIOCTYPIIL aC MOJICHUETIH/IE FaHA €MEC, XAIBIKTHIK
BIHBIH OuIAipai. ATam alTKaHAa, KaThICYIIbI- Toxipubene nae Oenrimi Oip OpBIH aJaTHIHBIH
napapiH 78,3%-bl JKaHyap MaisIapbIHBIH aaaM KepceTeni.

JIeHCayJIBIFbIHA JKaFbIMIBI Scepi Oap Aemn ecenrteiai

® Vo/[a
@ >Kox/Het
@ Cenimai emecnin/He yeepeH(a)

Cyper 10. XKanyap maiiiapbit AeHCAYJIBIKKA ai1aIbl ST €CeNTey JICHICHi

YKanyap MainapblH XaJIBIKTBIK TOXIpuOene XaJNBIKTBIK ~ TOKIpHOEHEe  CaKTaJIFaHbIH  JKOHE
KoJlaHy OoiibIHIIa pecrioHaeHTTepiH 70,2%-bI OJIapJIbIH TYPMBICTHIK KOJJaHy MaHbI3bl Oap
onapAbl iMIKe HEMece CBIPTKAa KOJIJaHAThIHBIH exeHin kepcereni (Cyper-11).

KepceTTi. bynm momimer jxaHyap MainapbIHBIH

Binmelimin / HaKTHI xKayarl )K0K _ 20(8,4%)
Tepi / xapa / CBIpTKBI KOJIAHY _ 28(11.7%)
KbuTbITyIBI 9Cep / KaH aliHaIbIM _ 41(17.2%)
BybiH / cyiiek / OYIIIBIKET aypyaapbl _ 36(15.1%)
CyBbIK THIO / %KOTeI / THIHBIC KO Iaphl _ 114(47.7%)

0 20 40 60 80 100 120

Cyper 11. XKanyap MaiiiapbIH XalbIKTBIK TOKIpHOeae KoiaHy
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Cayannamanmarel «Ciz Oyn  MaimapIsiH
KaHAall eMiK KaCHeTTepiIMEH TaHBICCHI3?» JereH
amiplK  Cypakka OepinreH okayanTap JkaHyap
MaWJIapbIHBIH EMOIK KacHeTTepl >KaWiIbl XajblK
apachlH/la OPHBIKKAH YFBIMIAPJIbIH MOHIH aHBIK-
Tagpl. PecrioHmeHTTepIiH KayanTapbl, HETi3iHeH,
CYyBIK THIO Ke3iHAe, JCHEHI KBI3ABIPY MeEH
JKBUTBITY 14 TIAlJaJIaHy CUSKTHI CUIIATTaMaIapPMEH
epekuienenai. MeIcalbl, «Tepi,Kapara KOJJaHy
11,7%», «cywik Turenae 47,7%», «cylekrepre,
OybiH aypynapbiHa 15,1%», «OKBUIBITaTBIH 9cepi

Cyper 12. XKanyap maiinapsiHaH JaifbIHIATFaH OHIMICP TYPaJIbl

Kazakcran eHipiiepinae xaHyap Mainapbsix
naijanaHy JoCTypiHiH Oenrimi Oip mopexene
CaKTalFaHbIH Kepyre O0omanel. PecionnenTTepain
51,5%-b1 ©3 aiimMakTapblHIOa >KaHyap MaiiapblH
naiiganany aoctypi 6ap aen ecenreiini (Cyper-13).
byn kepcerkim kaHyap MaillapblHBIH Ka3ak

17,2%» cHUSKTHI kayanTap >Kdi YIIBIPACTHI.

«Kanyap maiinapblHaH jKacallFaH eHIMAEP
(xpem,caObIH) ci3re TaHBIC Ma?» JETeH cayajFa
PECHOHAEHTTEPIIH OCHl OHIMIEP Typajbl KaHIIa-
JIBIKTBI Xa0apaap eKeHIIriH Oaranayra MYMKIHJIIK
Oepmi. Hotwkemep OoifbIHINA, pEeCITOHACHTTEPOIH
40,9%-b1 xaHyap Mainmapel HeETi3iHAE >KacallFaH
KOCMETHKAJIBIK HEMECE TYPMBICTHIK ©HIMIIEPMEH
TaHBICTHIFBIH OlNipce, onapabiH 58,1%-b1 Oy
OHIMIIEp Typaibl OUIMEWTIHIH HeMmece KOJIaH-
OaranbiH Monimaeni (Cyper-12).

® Wa/0A
@ ok/Het
EcTireHim Bap
@ TaHbic emec
@ CyiiperkTeH cabelH GinemiH

KOFaMbl YIIiH TapuX{ >KOHE MOJCHU MOHI o Jie
MaHbI3Abl ekeHiH gonenneiai. CoHblH 1IIHIE
KOWJIbIH KYUPBIK Malbl MEH XbUIKbl Malbl YITTBIK
TaraMapna, MepeKeliK JacTapXaHia KoHe oT0a-
CBUIBIK JIOCTYPJIEPIe KOJIAAHBUIBIN KEJIES/II.

® Va/la

® HowHet
*Hapremnman™acTuuHo

@® Ginmeiimin/He zHawo

Cyper 13. OHiprepae xaHyap MaiIapbIH KOJIJaHy ASCTYPiHIH CaKTaIyhl

Pecnioanentrepain  10,7%-b1 3 eHipiep-
iH/Ie JKaHyap MaliapblH MaijanaHy JoCTYpiHIH
JKOFaJIBI Oapa sKaThIp AETeH KO3KapacThl OUAipai.
MyHnaii ke3kapac Kaja TYPFBIHJAPBIHBIH CaHbI-
HbIH apTybIMEH, TaMaKTaHy oJICTTEpiHIH e3re-
pPYIMEH XKoHE OHEPKACINTIK TayapiapablH KenTer
TapalyblMeH OalJaHBICTBl  OONyBI  BIKTHMAJ
exenirin kepcereni. Connaii-ak, 10,4% pecrion-
JNeHT Oyl cayaira HaKThl Jkayan OepMeid,
«OinMeiiMin» Jen Jkayan KadTapysl SKaHyap
MaiiJIlapblH TaiIanaHy ASCTYpiHE KAaTBICTHI akK-
MapaTThlH HEMECE TOKIPUOEHIH OIpKeJIKi eMeCTITH
KepceTei.
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PecnionnienTTepain 0aceIM KOIIIILIIT]
aHyap MailylapblH TaOUFW OHIM peTiHje maija-
JIaHYbIHA KOJIJIay KOPCETYTe XKaFbIMJIbI Ko3KapacTa
exkenin kepcerti (Cyper-14). Hakrtel aliTkanza,
KaTeICymbuIapasiH  64,3% - Oy 6actamanbl
KOJITAWTBIHBIH KepceTTi. bysr epcerkimn xaHyap
MaWIapbIHBIH TaOWFH, JOCTYPIL KOHE XUMUSIIBIK
OHJICY/ICH a3 oCep €TETIH OHIM CeKEHJIrH Kepce-
teni. KaszakcraH KorambIHAa TaOWFU  KOHE
SKOJIOTHUSJIBIK Ta3a OHIMJEepre JEeTeH KbI3bIFy-
NIBUTBIKTBIH  apTyhl JKaHyap MaimapbiHa KaHa
KO3Kapac KaJIBINTACThIPYFa acep eTy/Ie.
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@ OH keskapacTambiH/onoKUTENbHO
@ Geittapan/HelitpansHo
Tepic keskapacTambiH/OTpuLATENbLHO

Cyper 14. XKanyap maiinapblH TaOUFH ©HIM pETiH/E KOJIAAHYIbl HACHXATTayFa Ke3Kapac

3epTTey HOTIKENIEpi >KaHyap MailapbiH
HacHxaTTayIblH MYMKIHAIKTEpi O6ap ekeHiH, Oipak
OyJ1 TpoIiecTi FRIIBIMU JQJIEN I JKoHEe TeHTepiMIi
TYple XXYpridy KaxerTiriH kepcerti. JKanyap
MaiapblH KeHiHEH KOJAaHy OJap/blH TaFaMIbIK
JKoHe OWOJIOTHSUIBIK  KacHUEeTTepiH OOBEKTHBTI
TypJe OaranayIplH MaHBI3ABLIBIFBIH alKbIH A T
Onapapl KOJJAaHYABIH IISKTEYJepi MEH MaKcat-
Tapbl Typalibl 4971 YCHIHBICTAp Oepy /e MaHbI3/bL.
Hacuxarrayra KaTeICTHI cayaiHama MOiMETTepi
KaHyap MalIapelH TaOWFM OHIM peTiHAe KahTa
Oaranayra KOFaMHBIH JTaiibIH CKEHIITIH KOPCETEII.
Byn xarmaif skaHyap MalIapbelH JOCTYPJIiI  TaFam
MOJICHHMETIHIH Kypammac Oexiri peTiHme FaHa
€MeC, COHBIMEH KaTap ()YHKIIMOHAJIIBIK OHIMICD
MEH OWOJIOrMsUIBIK OCJICeH[ INMKi3aT peTiHJe
3epTTeYAiH MaHBI3ABUIBIFEIH apTTHIPAIbl JKOHE
oJIapJibl HACUXATTAy KaXETTLIITH KOPCETEIi.

Kopvimutnoot

3eprrey OapbicbiHna KazakcTaH XalKbIHBIH
KaHyap MaiiapblH KOJIaHyFa OalIaHBICTHI KO3-
KapacTapbl, TYPMBICTBIK TKIpUOEIepi KoHE
JOCTYPITi OLTIMHIH Ka3ipTi eMip/ie cakTaly IeHreii
cayamHama apkpUIbl OaramaHnel. CayamHamara
KazakcranubiH TypJii aiiMakrapbiHad 311 pecron-
JCHT KaTBICTHL. AJBIHFaH MOIIMETTEp KaHyap
MaWIapelH KOJJAHYJIBIH aiMaKThIK, TYPMBICTHIK,
TaraMJIbIK JKOHE MOJCHHM CPEKIICIIIKTePIH aHBIK-
TayFa MyMKIHJIK Oep/ii.

CayanHaMa HOTHKEJIEpi PECIOHACHTTEPAIH
Oacetm  Oemiri OHrycrik KazakcraH eHipiHeH
eKeHiH kepcetTi (69,6%). by xxanyap mainapbiH
KOJNJaHy TXIpUOECiHIH AQCTYpili TaramM Mafe-
HUETI CaKTajlFfaH aiiMaKTapMeH THIFbI3 OaliaHbIC-
Thl €KeHIH Kepcerei. PecrioHIeHTTepaiH Herisri
yiecin oienaep kypaubl (83,9%), an epiaepiaid
yieci 16,1% Gonael. MyHzaii KkepceTkim >kaHyap
MalIapelH KOJJaHY MOCEJIECIHIH YH TYPMBICHI,
TaMakTaHy JKoHE OT0AaCBUIBIK  TaXKIpHOEeMeH
0OailnaHbICTHI EKEHIH aMKBIHIANIbI.

3epTTey HOTIDKENepi jKaHyap MailapbIHbIH
Ka3aKCTaHIbIKTapbIH KYHICIIKTI oMipiHae o e
MaHBI3[IBI OPBIH aJaTBHIHBIH KepceTTi. Koitmbix
KYHpBIK Maibl MEH JKBUIKBI Mailbl €H Kol
KOJIIaHBIIATHIH KaHyap Maimapbl peTiHIE aHBIK-
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Tangel. bynm MainapaslH YATTBIK Taramaapsl
JaibIHIAyJaFbl, AOCTYPIIl ac MOACHUETIH CakTay-
JIaFbl JKOHE TYPMBICTBIK TXiprOeneri MaHbBI3bI
aiikprH  Oafikannmel. CoOHBIMEH KaTap, OCIMIIK
Makmapel Ka3ipri acmaslblK ToKipuOeae KeHIHCH
KOJIIaHBUIFAaHBIMEH, JKaHyap Mallapbl YJITTHIK
JKOHE JISCTYpJIl Taramaapiaa ©3 OpHBIH CakTall
OTBIPFaHbl aHBIKTAJIIBI.

JYKanyap MaiiigapblH HaijaiaHyablH HETi3ri
OarpITTapbl pETiHIE acma3[gblK KOJNIaHy >KoHE
XaNBIKTBIK TOXKipuOe epekmeneHzai. PeconmeHT-
TepIiH KOIIIJiri j>kKaHyap MaliapblH JeHcay-
JBIKKA Maijanel AT CaHAWTBIHBIH YKOHE OJIap.Ibl
XaNBIKTBIK TOXipuOene IMKe HeMece ChIPTKA
KOJIJaHATBIHBIH KOPCETTi. AIIBIK cypakTapra Oep-
1JIreH JkayamnTap jkaHyap MailapbIiHBIH KeOiHece
CYBIK THIO K€3iH/Ie, ICHEH]1 KBUIBITY, CBIPTKA JKary
KOHE TaFaMfa KOCY MaKcaTblHJa KOJIaHblia-
THIHBIH KOpCeTTi. AJiaiiia Oy MaJliMETTep Heris-
1HEH JoCTYpIIi TOKIpuOe MEH XKeKe Ko3KapacTapra
CYHEHETIHAIKTEH, OJIApABIH FBUIBIMU TYpPFBLIAH
HaKTBl JKYHeJeHyi »oHe opi Kapail 3eprreinyi
KaXeT.

CayayHamMa HOTWIKeIepi )kKaHyap MaiIapblH
KOCMETHUKAIIBIK MaKcaTTa KOJIaHy *OHE oJjap/aH
JKacaliFaH eHIMJep Typalibl XaOapaapiblK JCH-
TeiiHiH TOMEH eKeHiH KepceTTi. PecnoHeHT-
Tep/IiH KOTIIiIir KaHyap MailapblH KOCMETHKA-
JIBIK MaKcaTTa Iai1ananOai TEIHBIH JKOHE oJiap/aH
JalbIHIAIFaH KpeM, CaObIH CHUSKTHI ©HIMAEPMEH
TOJIBIK, TaHBIC €MeC eKeHiH KepceTTi. by xaHyap
MalapblHBIH KOCMETOJOTHSIaFbl MYMKIHIIKTEPI
XaJIBIK apachIH/a 9Jli KEH TapajMaraHbIH KOHE OChI
OarpITTa FHUIBIMM HETI3JCNTEH OHIMIEpP MEH
aKnapaTTaHAbIPy >KYMBICTAPBIHBIH KaXXET eKCeHiH
oinmipeni.

CoHBIMEH Katap, cayaJHama jXaHyap Mau-
JIapbIH KOJIAaHyFa KaTICThI OTOACBUIBIK A3CTYPIIED
MEH PeLeNTTepIiH Ka3ipri Koramaa apTypii JeH-
relifie cakranraHblH KepceTTi. Kenteren pecron-
JIEHTTEP HAKTbl OTOACBUIBIK JICTYPIEPIiH KOKTbI-
FBIH Hemece oJyapJiaH xabapchi3 eKeHiH aiTka-
HBIMEH, OipKarap »ayanTap/a ’KaHyap MaiaapbH
YITTBIK ~TaramJap/a, MepeKeliK JacTapxaHjaa
JKOHE TYPMBICTBIK TOXIpHOeme KOJHaHy MbIcall-
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napel kentipingi. byn moctypmi OLTiMHIH TOJNBIK
KOWBIJIMaraHbelH, Oipak Ka3ipri emip canThlHa

0allTaHBICTBI  ©3TEpICKEe  VINBIPANl  OTHIPFAaHBIH
KepceTesi.
XKanmer anraHga, 3eprTey  HOTIDKENEpi

J)KaHyap MainapslHblH Ka3zakcraHna TaraMmIbIK,
TYPMBICTBIK, MOJICHH JKOHE XaJIBIKTBHIK TOXKiproOe
TYPFBICHIHAH MaHBI3[bl ©HIM OOJNBIN Kana Oepe-
TiHIH KepceTTi. KoHablH KyHpBIK Malbl MEH
KBUTKBI Maiibl XaJbIK apachlHAa €H KOIl TaHbUIFaH
KOHE KU1 KOJJaHBUIATHIH Mall Typiepi peTiHzme
AHBIKTANABL. AJIBIHFAaH JEepeKTep XKaHyap Maitnap-
BIHBIH TaraM[bIK, OHMOJIOTHSUIBIK JKOHE (H3HKaA-
XUMHSIIBIK KaCHETTEpiH opi Kapail FBUIBIMH Typ-
FBIIaH 3epTTEYAiH ©3eKTimriH kepcerenmi. [ac-
TYp:i ToXKipuOeHi 3aMaHayy FBUIBIMU 3€PTTEYIIEp-
MEH YIITacThIpy >aHyap MallapblH (QyHKIHO-
HAJIJBIK TaFamJiap MEH KOCMETHKAJIbIK OHIMAEpre
apHaiFaH TaOWFM IIMKI3aT peTiHAe Oaramayra
MYMKIHIK Oepeti.

Kapaxblianabipy

3eprrey Kazakcran —PecnyOnukachbiHBIH
Foueim xone JKorapbl OiiM  MHHHCTPIITiIHIH
2025-2027 xpImapFa apHaIFaH TPaHTTHl Kap-
KBUTAHABIPY — K00AChI

«AP26101757 Kazak &bUIKbl TOMYJISLIUSICHI
i1 MafBIHBIH KaCUETTEPiH (apMaKoIOTHsIA KIHE
KOCMETOJIOTHS]a Taijanany YIIiH 3epTTey»
HIeHOepiHIe JKYy3€ere achbIpbUIIbL.
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INEKTHH KOHIHEHTPATBIH KOJIIAHBIIIL, KOII IoH/I KOHUTEPJIIK OHIMJIEPIH
I93IPJIEY )KOHE CAITAJIBIK CUIIATTAMAJIAPBIH 3EPTTEY

K. UCKAKOBA ¥ | M. BAFIFAHBITIKAI3BI*

A.K. MBEMBAEBA ™ |, H.b. FATPIPFAEBA *

3.H. MOJITAKYIIOBA ' | A.C. ABIPEEBA =

(AnMaThl TEXHOJIOTUSAIBIK YHUBepcuTeTi, Kazakcran Pecny6imkachl,
050012, AamaTsel Kajackl, Tese 6u kemeci, 100)
ABTOpP-KOPPECTIOHICHTTIH 2MeKTPOHIBIK momTa: makpal_atyhanova@mail.ru*

byn  maxananely  maxcamol-0oHOI  OAKBUIOAPOAH — ANBIHZAH — mymac  OdHOI  OAKbUIOAD  YHbl  MeEH
MOMEHIMEPUDUKAUUATIAHZAH KbI3bLIUIA NEKMUH KOHUEHMPAMbIH KONOAHA OMUbIPbIN, 2a1emanapobly, Peyenmypablx,
KEPamulH icacay, 0aiiblh OHIMHIH CAnAcbl MeH MAaMObIK KYHObLIbI2bIH 3epmmey. Maxana aemopnapvl mymac 0aHOi
O0aKpLIOAp YHbL MEH MOMEHIMEPUDUUUPTIEHZEH KbI3bLTUWIA NEKMUH KOHUEHMPAMbIH NAOAIAHbIN 2071ema PeUennypachii
Jrcacaonvl. 3epmmey OipiHL CEPLINMBL OUOAIL YHBL MEH MYMAC 0IHOI JHCy2epi, KapAKYMbIK JHCIHE mapbl YHbIHbIY KOCNACLIHAH
KbI3bLIUA NEeKMUH KOHUEHMPAmMbIH KOCbIn OailblHOanzan zanemanapvinoa (Ne3 ynzi) mazamowlx maniblKmapowln,
03pyMeHOEpOIH, rHcane Munepanoapoviy, moawiepi oarpiay moovimen (Nel ynzi) scone Gipinuwii cypvinmel oudaii yHvl Men
mymac O02HOI jcyzepi, KAPAKYMBIK XHCIHE MApbl YHbIHbIH, KOCHACLIHAH KbI3bLIWIA NeKMUH KOHUEHMmPAmvlH KOCnail
oautvinoanzan 2anemanapea (N2 ynei) Kapazanoa sncozapvl exenodici amvikmanowvl. Ocvinaiiwia, Ne3 yneioezi mazamovik
manuvikmviy monwepi Nel yneice kapazanoa 47,5 %-ea srcone Ne2 ynaize kapazanoa 25,2 %-za srcozapwl, E 0apymeninin monuepi
catikecinue 26,7% atcane 5,9 %-2a, kanvyuii monwiepi 15,7% scone 5,96 %-2a, memip momwepi 14,9% stcone 10,12%-2a scozapol
0071001 Hcane m.o. AnviHaH 3epmmey HIMUCENEPT COHbIMEH KAmap KAHm Kol3bU1UAACLIHBIH NEKIMUH KOHUEHMPAMbIH KAMbID
apanacmuipyoa Kon0aHy 2a1emaHbly, OPAHONENMUKAIbLIK JHCIHe (UBUKA-XUMUATBIK Cana KOpcemKiuimepin oOaxvliay
yreinepinen kem emec exetin kopcemeoi. bapnuvik yneinepoin scazpimobwt, aiikpii 0omi men xout uici 6010vt. Opzanonenmuxaisly
KepcemKiwimepin 6azanay Ke3inoe CbIHbIKMbIH CHIPMKbL mypine epekute Hazap ayoapovlnovl. Tymac 0oH0i daxpLioap yHviHaH
JHCIOHE NEKMUH KOHUESHMPAMBIHAH HCACANZaH canemanapoviyy (VN3 ynzi) eH Konailivl 0ami MeH ailKblH XOWl uici 0ap exemi
anvikmanowl. I anema peyenmypacoinoa mymac 0aHoi 0aKplioap yHvl MeH Kbl3bliuia NeKMUHIHIH KOHUEHMPAmblH RAUOAIany
onapovl mendecmipineen mamaKkmanyea muimoi enzizyee MyMKiHOiK Oepeodi, mazamowblK, maiuiblKmapmeHt, 0apyMeHOepMen,
MUHEPATIOAPMEN JHCIHE DACKA 0a KOPEKMIK 3ammapmen KaMmamacsl3 emeoi,

Herisri ce3nep: A9HAI JaKbLIAAP, TYTAC J9HAI YH, IEKTUH KOHUEHTPATHI, rajgera, cana.

PA3PABOTKA U HCCJIEJOBAHUE KAYECTBEHHBIX XAPAKTEPUCTHUK
MYJbTU3JTAKOBBIX MYYHBIX KOHAUTEPCKUX U3JEJINHU
C IIPUMEHEHUEM INIEKTUHOBOI'O KOHHEHTPATA

K. UCKAKOBA, M. BAUTAUBIITKBI3BI*, )K.A. JKAPBLITKACHIHOBA,
A.K. MIBEMBAEBA, H.5. BATBIPEAEBA, M.IT. BAUBICKAEBA,
3.H. MOJIJIAKYJIOBA, A.C. ABJ/IPEEBA

(AnmMaTHHCKMII TeXHOJOrMYecKuii yHnBepcuTeT, Pecnydauka Ka3zaxcraHn,
050012, r. Anmartsl, yJ. Tose 6u, 100)
DJekTpoHHas movra aBTopa-kKoppecrnonaenta: makpal_atyhanova@mail.ru*

Lenv padomvr Ooannoii cmamvu 3aK1I04AEMCA 6 PA3PAOOMKE PEUENMYPHOZ0 COCINAGA 2ajlenl ¢ NPUMEHEHUEM
UENbHO3EPHOBOT MYKUL U3 31AKOBLIX KYIbIYP U HUZKOIMEPUDUUUPOCAHHO20 CEEKTIOBUUHOZ0 NEKMUHO0B020 KOHUEHMPama,
u3yuenue Kauecmea u RUWEGo UEeHHOCIU 20106020 Uzdenus. AGmopamu cmamoy 6bINOJIHEHA PAOOMA RO KOHCIPYUPOBAHUIO
peuenmyp 2anem ¢ UCNHOIb306AHUEM UETbHO3ZEPHOBON MYKU U3 F1AKOGBIX KYJIbMYP U  HUZKOIMEPUPUUUPOBAHHO20
CBEKII08UMHO20 NEKIMUH06020 KOHUeHmpama. B pesynvmame uccnedosanuii ycmanoeneno, umo 6 2anemax (oopazey Ne3),
RPUSOMOGIIEHHBIX U3 CMECU RUEHUYHON MYKU NEPBO20 COPMA U UelbHO3EPHOB0I KYKYPY3HOUl, ZPeUHesoll, NUEHHOI MYKU C
0o0asneHuem ceeK108UYHO20 NEKMUHOBO20 KOHUECHMPAMA, YeTUUUEAIOCh COOEPHCANUE NUUEBbIX GOJIOKOH, GUMAMUHOG,
MUHEPATLHBIX 6EU4ECIE RO CPABHEHUIO ¢ KoHmponem (oopazey Nel) u zanemamu, RpuzomosineHHbIMU U3 CMECU RUEHUYHOU
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MYKU NEPE020 COPMA U UeIbHO3EPHOBOIL KYKYPY3HOIl, 2PeuHesoll, NUeHHOI MyKu 0e3 000asneHUA C6eKI08UYHO20 NEKIMUHO08020
Konuenmpama (oopazey No2). Tax, cooeprrcanue nuniesbix 6010KoH 6 oopazue Ne3 donvute na 47,5 %, uem 6 oopazue Nel u na
25,2 % 6onvuue, uem 6 oopasue No2, cooeprcanue sumamuna E donvue - na 26,7 u na 5,9 %, cooeprcanue kanvyus 6onvuie -
Ha 15,7 % u na 5,96 %, sncenesa oonvuwe - na 14,9 u 10,12% coomeemcmeenno u m.o. Taksce, nonyuenHsie pe3yivmamol
UCCTIe006AHUII  NOKA3bIBAION, UYMO OpP2AHONIENMUYecKUe U (QU3UKO-XumMuYecKue noxazamenu Kauecmea 2anem,
HPU2OMOGIIEHHBIX C UCHOIb306AHUEM NEKMUHOB020 KOHUECHMPAMA U3 CAXAPHOIL C6EKIIbl HPU 3amece mecmd, He YCHIYRAIom
KOHMPOIbHBIM 00pazuam. Y ecex o0pasyos 6Kyc u 3anax 0buiu 0OCMAamo4Ho NPpUsmHviMu, eviparicennvimu. Ilpu ouenxe
OP2aHONIENMUYECKUX XAPAKMEPUCIUK 0C000e GHUMAHUE 00pawianu Ha 6U0 6 uziome. YCHMAHOBIEHO, 4mo Haudonee
NPEeOnoYMuUmMeNbHBIM NO 6KYCOBbIM KAuecmeam U HaAuobonee 6biPANCEHHOMY 3anaxy AGIANUCL 2471embl HA OCHO6e
UEIbHO3EPHOBOT MYKU U3 3/IAKOBLIX KYJIbHYP U HEKMUH06020 Konuempama (o0pazey Ne 3). Hcnonb3osanue uenbHo3eproeoi
MYKU 31aKOBbIX U CEeKIN0BUYHO20 NEKMUHO06020 KOHUEHIMpAma é peyenmypax 2ajiem no3eonsem pgekmusno unmes-
Ppupoeams ux é payuUoHAIbLHOE NUMAHUE, 00ecneuusas ROMPedHOCHb 8 RULLEBLIX 60TOKHAX, GUMAMUHAX, MUHEPAIAX U M.O.

KiroueBble cioBa: 371aKoBble KyJbTYPbl, LeJbHO3EPHOBAas MYKa, MEeKTHHOBBI KOHIEHTPAT,
rajiera, Ka4ecTBo.

DEVELOPMENT AND RESEARCH OF QUALITATIVE CHARACTERISTICS
OF MULTIGRAIN FLOUR CONFECTIONERY PRODUCTS
WITH THE USE OF PECTIN CONCENTRATE

G.K. ISKAKOVA, M. BAIGAIYPKYZY*, ZH.A. ZHARYLKASYNOVA,
A K. IZEMBAEVA, N.B. BATYRBAEVA, M.P. BAIYSBAYEVA,
ZN. MOLDAKULOVA, A.S. ABDREEVA.

(Almaty Technological University, Kazakhstan, 050012, Almaty, st. Tole bi, 100)
Corresponding author's email: makpal_atyhanova@mail.ru*

The purpose of this article is to develop recipes for biscuits using whole grain cereal flour and low-esterified beet pectin
concentrate, and to study the quality and nutritional value of the finished product. The authors of the article have worked on
developing recipes for crackers using whole grain cereal flour and low-esterified beet pectin concentrate. The research found
that the biscuits (sample No. 3) made from a mixture of first-grade wheat flour and whole grain corn, buckwheat, and millet
flour with the addition of beet pectin concentrate had a higher content of dietary fibre, vitamins and minerals compared to the
control (sample No. 1) and biscuits made from a mixture of first-grade wheat flour and whole grain corn, buckwheat and millet
flour without the addition of beet pectin concentrate (sample No. 2). Thus, the dietary fibre content in sample No. 3 is 47.5%
higher than in sample No. 1 and 25.2% higher than in sample No. 2, the vitamin E content is 26.7% and 5.9% higher, the
calcium content is 15.7% and 5.96% higher, iron is 14.9% and 10.12% higher, respectively, etc. In addition, the research results
show that when pectin concentrate from sugar beet is used in dough mixing, the organoleptic and physicochemical quality
indicators of the biscuits are not inferior to the control samples. All samples had a pleasant, pronounced taste and aroma. When
evaluating the organoleptic characteristics, special attention was paid to the appearance of the break. It was found that the most
preferable in terms of taste and the most pronounced aroma were biscuits based on whole grain flour from cereals and pectin
concentrate (sample No. 3). The use of whole grain cereal flour and beet pectin concentrate in biscuit recipes allows them to be
effectively integrated into a balanced diet, providing the necessary dietary fibre, vitamins, minerals, etc.

Keywords: cereals, whole grain flour, pectin concentrate, biscuit, quality.

Kipicne T.0. CHSKTB (YHKUHOHAIIABI  WHIPEAUEHTTED

OYHKIMOHAIIBIK, KACHETTEP/I KaJIBINTACThI- KOCBUFaH OHIMJIEP/IiH TaHBIMAIIBUIBIFBIHBIH apTYhl
pyMeH MoaudUKaIMsIAYIbIH ePCIICKTUBAIBI HbI- Oaiianmanel [4]. ¥HHaAH >KacajFfaH KOHAWUTEPIIK
CaHBI - JIOHJII JAKbUIIAp, aTan alTKaH/Aa, TYPaKThl eHIMJIEp/Ii KOca aliFaH/Ia, TaFraM eHIMJICPiHIH perier-
TYTBIHY ©HiMzepi OONbIN TaOBUIATHIH HAH-TOKALI TypaJapplH JIABIH aly JKOHE eMJIK KachueTTep
JKOHE YHHAH >KacajiFaH KOHIMUTEPIIK eHIMIEp, OepeTiH TaOUFU OMOJIOTHSUIBIK OCJICeH/II 3aTTapbl
OJapAbIH TYpJiepi COHFBI Ke3ue OenceHni Typae €Hri3y OpraHM3M VIIiH MaHbI3Abl  KOPEKTIiK
keHelin kemeni. lllpmHBIHAA 1a, Kasipri yakeITTa 3aTTaplblH KETICHEYHIUNri MACeJeciH Ienlei,
TaOWFU OMOJIOTHSIIBIK OCJICEH/II 3aTTapMEH, COHBIH COH/Ial-aK JIafibIH OHIMIe KAKETTI OH KOPCETKIII
IIiHAe OCIMIIK TEKTeC OHIMICPMEH OalbIThLIFaH Oepemi [5]. OchbiHmaii 3arTapibi Oipi - NEKTHH.
TaFaM OHIMJEPIHE TYTHIHYIIBUIAP/BIH KBI3BIFYIIIbI- IlexTrH 3aTTapbl ajaMm ar3achlHAH TYPAKTBI JKOHE
JBIFBIHBIH  apTy Ypaici Oaiikamamer [1-3] xoHe PamMOaKTUBTI MeTaImapasl OalIaHBICTRIPY KOHE
TaIIBIKTap, TPOONOTHKTED, AHTHOKCHIAHTTAP KOHE mBIFapy Kabinerine we. by »karmaliga KeI3bDIma
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MEKTUHIH ~ KAMTHUTBIH — TOMEHATepH(UIMpPICHTeH
NEeKTHH 3aTTapbl €H JKaKChl KelleH —Ty3yIi
Kacuerrepre ue. Kp3bUlIa NEKTHWHI Telab TY3y
KabOineri OOWBIHIIA amMa J>KOHE IUTPYC MEeKTHH-
nepiHeH Oipmama TeMeH, Oipak COHbIMEH Oipre
OHBIH KeIIeH TY3y KacHeTTepi oJjeKaiia >Kakchl,
OWI IopuTiK JKoHE TPOQPIIAKTHKAIBIK ©HIMICPI
OHIPY VIIIH 6Te MaHbBIbL. TeMeHITepUudu-
LUPJICHTCH TEKTHH/IEP alKbIH PaJioONpPOTEKTOPIIBIK
KacHeTTepre We, KeWOip ImopurepmiH THIMAUIITIH
apTTBIpyFa, OJapAblH aF3ara JKarbIMCBI3 OCepiH
a3alTyra >KoHE KeHOip jkaHama dcepiepAi KOIFa
Kaourerti [6, 7]. IlekTuH COHBIMEH KaTap opra-
HU3MHIH aJUIeprusiFa TO3IMAUTITH apTThIPaIbl; aam
ar3acelHa OaKTEpUIMATIK 9cep eTeli; TUIIOXOJiec-
TEPUHEMISIIBIK JKOHE aHTHUYBITTHI 9cep eTefli; iIeK
MEePUCTATBTUKACHIH KYIIEHTE I; IIBIPBIITH KaObIK-
Tapabl TITIDKEHYACH KOPFalIbpl KOHE TaMaKTaH
KeWIH KaHTTBIH CiHyiH OasyyaTajpbl, OpraHH3MJIC
MOJIMTAIAKTYPOH ~ KBIIIKBUIBIHA aifHaa OTBIPHIIL,
PaJMOHYKIUATEP ] MIBFapaibl, OJapMeH epiMEenTiH
KOCBUIBICTAp ~TY3€li; TIHAEpAIH >KacylIaillIiIiK
TBIHBIC QTybIHA JKOHE Kbl METaOOJIM3MIe JKOHE
T.0. mafimane! oacep ereni.[8, 9].

Kemipcynapnply, axybI3apAblH, TalIIbIK-
Tap/blH, (UTOKOMITOHEHTTEP/IIH, MUHEpaIiap MeH
TOpYMEHZAEpIiH Oara >keTrec Ke3l OObIm TaObI-
JIATBIH JISH]I JaKbLIIApAaH aJibIHATBIH TYTAC JIOHII
eHIMIep i (CYIbI, Tapbl, KApaKyMBbIK, )KYTepi JKoHe
T.0.) MaiiiaNiaHy XaJIbIKTBIH )KOFaphl TaFaMJIbIK JKOHE
OMOJNIOTMSUTBIK  KYHIIBUTBIFBI  Oap JKOFaphbl cariajibl
a3bIK-TYJIK OHIMJIEPIHE JIETeH KaKCTTUIIKTEPiH
KaHAFATTaH/BIPy MOCENIECIH INeNryre KoMeKTece/l
[10]. Tyrac meHmi eHIMIEpAl TYTHIHY >XYpEeK-KaH
TaMbIpJIaphl aypyJapblHaH, 2 TUNTI KAHT Jua0eTiHeH,
TOK illIeK OOBIpbIHAH, CYT 0€31 00BIPBIHAH, KYBIK ACThI
0e3i oObIpeHAH [11-13], cemizmikren [14] xoHe
CBIHBIK KaylliHEH KOpFayFa alTapibIKTail maiina
OKeJTyl MyMKIH Jien ecenrrenesi [15].

lajera — yHHaH >KacalFaH KOHIUTEPIIK
eHiMaepaiH Oip Typi. ['aneramap — Ounail yHbIHaH
OPTYPIIi IIMKI3aTThl KOCTIAJIAPMEH HEMECE KOCIIachI3
NabliHOATaTBIH KOHAUTEPIIK eHiMaep. Kambipiast
KOTEpy YILUiH ambITKbl XKOHE XUMUSUIBIK KOIICHIT-
KBIIITap KoJIaHabl. [aneranap — OalFbIHABIK MEH
OacTarkbl caraHbl CaKTall ajlaThlH CHPEK Ke3/IeceTiH
neyeHbe Typi. COHABIKTaH Oflap KOITEreH TYThIHY
KarJaiapbiHa xKapamIibl, OYJ1 OJNapJIblH FackIpiiap
0o¥ibI TaHBIMAJT OOMTYbIH TYCiHTipei [16-19].

Ocpuiaiima, TyTac ASHII AaKbUIAap YHBI MEH
TOMEHATepU(DUIMPIICHIEH TEKTHHAI MalanaHa
OTBIPBIN, TICIPUITeH Taramzap - rajera TEeXHO-
JIOTWSICBIH 93ipiiey KaKETTUNr aiKbIH, Oyl (QyHK-
LUOHAMIIBl JKOHE OKOJOTHMIBIK Ta3a eHiMIepi
’Kacayra BIKHAT eTedi. byl KOMIIOHEHTTep Tek
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JKOFapbl OMOJIOTHSUIBIK KYHABUIBIKKA M€ FaHa eMec,
COHBIMEH Karap TEHIepiM/i JKOHE KOJDKETIMII
TaMaKTaHy KaruaajapbiHa caiikec kenemi. OmapapH
rajierafgarsl YVHIECiMi THETABIK  OJKBUTBIKTAPIbI
TONTHIPaJbl, KaXKETCi3 MIBIFBIHAAPCHI3 TEHrepiMai
TaMaKTaHy[Ibl KamTamachl3 eremi. ['ajera Kasipri
Ke37Ie ICHCAYIIBIKTHI CAKTAY IBIH BIHFAMIIBI, 9pi oMl
TOCLII peTiHze cajayaTThl TAMaKTAHyIbIH MaHBI3/IbI
AJIEMEHTIHE aliHaTy 1A,

CoHppIKTaH, OYJ1 3epTTEyAiH MaKcaThl TYTac
JIOH/I1 JaKbUIAAp YHBI MEH TOMEHATEpU(UIMpICHTeH
KbI3bUIIIA TEKTUH KOHIEHTpaThblHA HeTi3AereH
rajieTa perenTypachH J3ipiey KoHe JalblH OHIMHIH
camachl MEH TaraMJIbIK KYHIBUIBIFBIH 3EpPTTEY
OOJIJIBL.

3epmmey mamepuanoapvl men 0icmepi

3eprrey HBICAaHAApPHL: OIpiHIN  CYPBIITHI
Oupaii yHbIHaH >kacanmFaH ranertamap (Nel ymri -
Oakpliay), Oumai, TyTac JAoHI KYrepi, KapaKyMbIK
JKOHE Taphbl YHBI KOcTIachlHAaH 85:5:5:5 KaThlHACBIHA
skacayraH raeranap (Ne2 yiri), Ounai, TyTac oHII
JKYTepi, KapaKyMbIK >KOHE Tapbl YHBI KOCTIACHIHAH
10% TemeH3Tepr()UUUPICHICH KbI3bUIA HEKTHH
KOHILIGHTpaTblH yH MaccacbiHa 80:5:10:5 KaTbl-
HaChIH/IA JKacajFaH rajeranap (Ne3 yiri).

laneTamapeiH OpraHONENTHKAIBIK KOPCET-
Kimrepi (Tyci, OETiHIH >XKarmalbl, MIlIiHI, CBHIHY
kepinici) MEMCT 5897-90 OoiibiHIIa aHBIK-
tanael. blmwramnemeiktel MEMCT  5900-2014
OolipIHIIA aHBIKTAIAEI. KeIKeL1aelkTel MEMCT
5898-87 OotibiHma aHbIKTaNABl. Cy CiHipiMIUTITi
MEMCT 10114-80 OoiipiHIIa aHBIKTAALL. [ aie-
tagarel  kyn wmemmepi MEMCT 5901-2014
OOWBIHIIIA aHBIKTAIIIBL.

laneransin Mait kypamel MEMCT 29033-91
OolibiHIa aHBIKTAIBL. AKybI3 Memuepi MEMCT
10846-91 OoiibiHIIa aHBIKTANABL. Kemipcymapapy
MOJIIIepl MEPMAHTaHOMETPHUSUIBIK OJIICTICH aHbIK-
tangel. Taramaplk Tammbslk MEMCT 31675-2012
OOMBIHIIIA AHBIKTAIIBI.

MEMCT P 54635-2011 Goitpiama A nopy-
MEHIHIH MOJIIIEPiH aHbIKTay. TajgaHaThIH YIiICH
aJIBIHFaH CHIFBIH/IBIIAFBI A JOPYMEHI1 )KOFapbl OHIMII
cyitblk xpomarorpadus (JKCXX) xemerimen Oemy
ApKBUTHI aHBIKTANA/IBL, COJIAH KeHiH POTOMETPHUSITHIK
HeMece (hITyOpHMETPHUSUTBIK aHBIKTAY JKYPri3iie/i.

E nopymeninig memmepi MEMCT P 54634-
2011 cranmapThiHa CoMKeC aHBIKTAIILL TanmanraH
YITiIeH alblHFaH CBHIFBIHABIIAFEI E  gopymeHi
ToKO(epoIIapapl KalbIThl (ha3anbl Hemece Kepi
¢azaner JKCXX kemeriMen Oeiny, comaH KeHiH
(OTOMETPHSUTBIK HeMece (IIyOPUMETPHSUIBIK, aHBIK-
Tay apKbUIbI aHBIKTAJIA/IbL.

B-xaporun memmepi MEMCT P 54058-2010
CTaHIAPTHIHA COWKEC aHBIKTAINBL. OJIC YATIHI
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Kappesa I xone Kappesa Il epitinninepiMen exuey
apKbUIBl QBIHFAH YITIICH HeMece TYHOaJaH
KapoTHHOUATApAel Oemim anmyFa, comaH KeHiH
OeiHTeH TpenaparTsl MyHai 3(dupiMeH TazapTyra
JKOHE KapOTHHOMJITAP/BIH MACCaJbIK KOHIICHTpA-
IMSICBIH HEMECE MAacCCaNbIK YIIECIH CHEKTpO-(poTo-
METPHSIIBIK aHBIKTAyFa HeTi3/1ereH.

B nmopymenzaepi men C aspyMeHiHIH Med-
mepi MEMCT 31483-2012 OoiiblHIIA aHBIK-
TanAel. byt ctanmapT cyzma epuTiH JopyMEHACPIiH
MOJIIIEPIH  aHBIKTAYABIH KaWUIAPIBIK — 3JICK-
Tpodopes axicin Oenrineiai: Bl (Tnamun xmopu-
ni), B2 (pubo-dmasun), B3 (MaHTOTEH KHIIKBIIE),
B5 (HUKOTHH KBIIIKBLTBI KOHE HUKOTHHAMHL), B6
(mupunokcun), B9 (pomuii kpimkewisl), C (ackop-
OWH KBIIIKBLIEI).

MEMCT 26657-97 dochop wmemnmepin
AHBIKTAyAbIH (POTOMETPHSUIBIK JKOHE THTPUMET-
pustibIK omictepin Oenrineiini. MEMCT 32343-
2013 xampnmid, MBIC, TeMip, MarHHi, MapraHell,
KaJMif, HATPUi JKOHE MBIPBIIITEIH MOJIIIEPiH
aATOMJIBIK a0COPOIMSIIBIK CIIEKTPOMETPHSIHBI KOJI-
JaHa OTBIPHITI AHBIKTAY OMICiH OeNTiIeimi.

Jouai makpuimapAaH ajdbIHFaH TyTac TOHIL
VHBI TMaiJalaHplll rajieTa pelenTypachlHa Kbl-
3BUTIIA EKTHH KOHIIEHTPATHI MaiAaTaHbUIIbI, OJ
ABTOPJIAPIBIH AJABIHFbI )KYMBICHIHIA CUTIATTAIIFaH
TEXHOJIOTHSIHBI KOJITaHy apKbUIBI adbIHbI [20].

Jonni nakbuinapjaH skoHe TeMeHITepudu-
LUPIICHTeH KBI3bUIIIA TIEKTUH KOHIICHTPAThIHAH
QJBIHFaH TYTAC JIOH/1 YHFA HET13/IeTITeH rajiera ainy
Mpoleci Kejeci omnepanusuiapaan typaasl [21]:
OHJIIpICKE  IIWKI3aTTHl JalbIHAAY; KaMBIPABI
JMaiibIHAAY; KaMBIPIBI AallbITy; KaMBIPIBl HIEY;
AIIBITKBl KAMBIPBIH AallIBITy JKOHE allbITy YIIiH

Kecre 1. Nanera peuentypacsl

rajieta JaiblHAay; Kamblp KaOaTTapblH >KaWBIIL,
Kol KabaTThl KabaT JaibIHAay; KemKaOaTThl
Ka0aTThl KalmoOpiey J>KoHe Kamblp OeriKTepiH
MIriHaey; Kambplp OeJiKTepiH Ticipy JKoHE
CaJIKBIHJIATY; KaIlTay, Opay *KoHEe CaKTay.
Hoamuorcenepi ycane onaposl mankwliay
AJMaTBl TEXHONOTHSUIBIK YHHUBEPCHTETIHIH
«Han eniMziepi oHE OHJICY OHIIPICTEPIHIH TEXHO-
JOTUsUIaphDy Kadeapacsl TYTac A9H/1 YH MEH TOMEH-
STepU(UIMPICHTCH KBI3bUIIIA TIEKTHH KOHIICHTpA-
TBIH TIaliIaNIaHBII TaJleTa PELENTyPach Kacalibl.
OneluerTepre MmONy Kasipri TYTHIHYIIBI-
JapABIH TAHmanbl KoHEe KOPEKTIK 3arrapra Oait
TaFaMIapMEH KOPEKTECHYTe ThIPHICATHIHBIH KOp-
cereni. Onap connaii-aK Te3 SHeprusi OepeTiH, Kyl
OepeTiH, TOMBIMIBI KOHE TYTHIHYyFa OHAW Taram-
nmapael i3aeini. ['ajera ockl Tanmanrapra cail Kenemi
[22]. Asbik-TynikTi hoprudukanmsiiay (6aibITy) —
TaFaMJIbIK KYHJIBUIBIFBIH apTTBIPY JKOHE MHUKPO-
SIIEMEHTTEP TAMIIBUILIFBIHBIH aAJJIBIH Ty  YIIiH
TaFaMfa KaXeTTI JOPYMEHICPIi, MHHEpaiap/Ibl,
aKybpI3ZIapAbl HEMece AMUHKBIIIKBUIAAPHIH KOCY
nporieci. BUONOTHSITBIK XoHE TaFaMJIBIK KYHIBLTBIFBI
JKOFaphel  (popTrdUKaNUsIIaHFaH a3bIK-TYJIIK ©HIiM-
JICpiH 93ipiiey OYKUT oeM eHAIPYIILICPIHIH 63eKTi
MiHzeTTep Ti3iMiHzae OipiHin opbiHma Typ [23-26].
KazakcranabiH 0aif eciMIiK pecypcTapbl 3epTTey-
HIjiepre xaHa (QyHKIMOHAIIBIK HMHIPEIUESHTTEP/I
13/1ey TYpPFBICHIHAH YIIKEH MEPCTICKTUBAIap MEH KEH
MYMKIHJIIKTED alla/ibl.
JloHpi MaKbLIIapiaH ajabIHFaH TYTAC JOH/I YH
MEH TOMEHITePU(DUIMPICHICH KbI3bUIIA TEKTHH
KOHIICHTpAThbIHA HETi3IeNTeH rajera pelenTypa-
CBIHBIH KYpaMbl 1-KecTelie KeNTipireH.

Kyprax 1000 kr maiibIlH ©HIMIe MAaKKaHAAFbl [IUKI3aT MIBIFBIHEI
LIuki3aTThiH aTaybl 3ar Nel ynri Ne2 yuri Ne3 yuri
(M), HaxTsr K3 Haxrer K3 Haxts1 K3
% CaIMarbl | TYpiHAE | caJMarbl | TYpiHAE | calMarbl | TYpiHAE
bupaii yHbl, 1-111i copT, KT 85,5 933.27 797.95 793.29 678.26 746.62 638.36
Tyrac 1oH/I XKYyrepi YHbLKT 85,5 - - 46.66 39.89 46.66 39.89
TyTac JoHAI KapaKyYMBIK YHBL, KT 85,5 - - 46.66 39.89 93.33 79.79
Tyrac 1oH/Ii Tapbl YHBL, KT 85,5 - - 46.66 39.89 46.66 39.89
XKyrepi kpaxmansl, Kr 87 46.66 40.60 46.66 40.60 46.66 40.60
Kanr, kxr 99.85 18.67 18.64 18.67 18.64 18.67 18.64
ChIFRIMJIANIFAH AIIBITKBI, KT 92 5.60 5.15 5.60 5.15 5.60 5.15
Menacca, KT 78 37.33 29.12 37.33 29.12 37.33 29.12
MaiicbI3iaHIbIpbUIFaH KYpFakK CYT, KT 95 7.47 7.09 7.47 7.09 7.47 7.09
CyT KBILIKBUIBI, KT 40 1.87 0,75 1.87 0,75 1.87 0,75
Ty3, kr 96,5 11.20 10.81 11.20 10.81 11.20 10.81
Ac cogackl, KT 50 3.73 1.87 3.73 1.87 3.73 1.87
IIeKTHH KOHUEHTPATHI, KT - - - - - 93.3 93.3
Bapibirsl - 1066.17 911.96 | 1066.17 911.96 1159.1 991.03
OHIM HILIFBIMEI 90 1000 890.00 1000 890.00 1000 890.00
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Kant kpI3pUIIIACEI  MEH TyTac JIOHMI
JAKpUIAap YHBIHAH TEKTHMH  KOHIICHTPATHIH
TalanadpIl, OipiHIIN CYPBINTH OWAail YHBIHAH
rayera JalbIHIAy Ke3iHAe JaiiblH OHIMHIH Carachl
KaJlall e3repeTiHiH aHBIKTay MaHbBI3bl OOJIJIbIL.
Bipinmri cyprINTH OMmai YHEIHAH JKacaiFaH rajeTa
camacelHa TIEKTHH KOHIEHTpaThiHBIH 5,0, 10,0
xoHe 15,0% wemmepinneri ocepiH 3epTTereH
OYpBIHFBI 3epTTEYJIep €H KaKChl Tajera camacblHa
OipiHIIi CYpHITITH OMAail YHEIHBIH canmMarbiHa 10%
MEKTUH KOHIEHTPAThIH KOJIJIaHy apKbUIBI KOJI
xeTki3ureHin kepceTTi [20]. COHABIKTaH MEKTHH
KOHIIGHTPATHI TajleTa pelenTypachliHa YH calMa-
reibH 10,0% Memmiepinne KocbUasl. bipiHmri
CYPBINTHI OWJail YHBIHBIH TYTac ASHAI JKYyrepi,
KapaKyMBIK KOHE Tapbl YHbIHA KATBIHACKHI TICKTHH
KOHIIEHTPATHIHCHI3 85:5:5:5 (2-ynri) 'KoHe MeKTHH

Kecre 2. 'aneranapapiy cana KepceTKimrepi

koHneHrpateiMeH  80:5:10:5 (3-ynri) Gomnabl.
Bakpinay periHAE€ TEKTUH KOHIICHTPATHIHCHI3
TONBIFBIMEH OipiHII CYpHINITH OWmait YHBIHAH
YKacaJraH TrajieTa yATiIepi albIHIbL.

laneranbly camackl  OOWMBIHIIA
HOTIKeENepl 2-KecTene KeNTipiiareH.

3epTTey HOTIKENEpiHIe KaHT KbI3bUIIIa-
ChIHAH aJIbIHFaH IEKTUH KOHIIEHTPAaThIMEH MCH
JIOH/1 JaKbUIIAap YHBIHAH KaMbIp WJICY Ke3iHe
rajeTagap OpraHOJICITHKAIBIK KOHE (HU3MKa-
XUMHSITBIK KOPCETKIMTepi Oakpuiay yITUIEpiHSH
KeM TYCHIEWTIHIH Kepceremi. bapnmbeik ynritepnue
IOMI MEH HiCl ©Te JKarbIMIbl, aMKbIH OOJIbI.
OpraHoNenTHKAIBIK ~ KepceTKimTepai Oaramay
KE3IH/Je CBIHBIKTAaFbl KOPIHICKE epeKIIe Hazap
aynapeuinel. J[oMi MeH aiiKelH HWici OOWBIHINA €H
Ko1aiiiel Ne 3 yiiri eKeHiri aHBIKTaJI b

3epTTey

Yuiri HycKanapsl

Wunukatopnap Nel (Gakplnay) | Ne2 I Ne3

OpraHoienTHKaIbIK KOPCeTKILITepi

Tyc cabaH capbl | aAIIBIK KOHBIP | KOO KOHBIP

Berki xabar Tecimynepi 6ap, 6erme Kocmanap MEeH JaKTapChl3 TeTic

Dopma TIKOYPBIIITHI | TIKOYPBILITHI TIKOYPBIIITHI

ChIHBIKTaFbI KOPIHIC KabaTThl, OIpKeJIKi, KEYEKTIIIK, 1CiHyCi3
OU3UKO-XUMUSITBIK KOPCETKIMTepPi

blnranaeineik, % 10.0 10.0 9.5

KBIIIKBUIIBIK, Fpayc 2.0 2.0 3.0

Cy cinipiminiri,% 180.0 172.0 177.0

Ky mesmiepi, % 0,76 0,81 0,85

KansIHABIFBI, MM 5.0 5.0 5.0

laneranblH TaraMJIpIK KoHE OHMOJOTHSIIBIK
KYHIBUIBIFBIH 3€pTTEy TajieTa OHMAIpICI TeXHO-
JOTMACHIHIA JKaHA INHUKI3aTThl TaiilalaHyAbIH

Kecre 3. NanieTaHblH XUMHSITBIK KYpaMbl

OPBIHBUIBIFBl MEH JKapaMIBUIBIFBIH aHBIKTAN/IbI.
O3ip/ieHreH TaJleTaHblH XUMUSUIBIK Kypa-
MBIH 3epTTeY HOTIXKeENepi 3-KecTe e KeNTipire .

Kopexkrik 3aTTap YoIri HycKasmapsl Kopexkrik 3aTTap Ynri HycKamapsl

Nel Ne2 Ne3 Nel No2 Ne3
AKysI3zap, T 10.12 10.21 10.24 | C,mr - 0,16 1.05
Maiinap, r 1.17 1.16 1.18 | B3,mr 0,81 1.01 1.13
Kewmipcyap, r 71.2 71.0 69.2 | Makponympuenmmep.
TaraMJIbIK TaJIIbIK, T 2.02 2.46 2.97 KaJIMiA, MT 121.6 134.8 163.2
Kyn, r 0,76 0,81 0,83 | xanpimii, M 15.1 16.0 17.39
Bumamunodep: MarHui, Mr 35.0 38.84 40.94
A, Mr - 0,003 0,011 | warpwmii, Mr 3.61 3.61 10.1
B-kapoTHH, MT - 0,005 0,014 | dochop, mr 115.0 120.0 124.0
B1, mr 0,23 0,24 0,23 KpEMHUH, MT 1.77 1.9 1.95
B2, mr 0,031 0,034 0,036 Muxkposniemenmmep:
B5, mMr 0,55 0,53 0,53 TEeMIp, MT 1.68 1.85 1.93
B6, mr 0,18 0,18 0,18 MBIC, MKT 0,17 0,19 0,19
B9, mr 0,039 0,038 0,047 | ceneH, MKT 0,0057 0,0058 0,0058
E, mr 1.87 2.26 2.37 MBIPBIIII, MT 0,58 0,6 0,65
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AJbIHFaH AEpeKTepAl Tajuay KepceTKeHICH,
OipiHII CcypeINTBI OWIall YHBI MEH TyTac ASHII
KyTepi, KapaKyMBIK, Tapbl YHBIHBIH KOCIACBIHAH
KBI3bUIIIA TEKTUH KOHIEHTPATHIH KOCHIN JaibIH-
nanraH raneranapaa (Ne3 ynri) TarampIK TallIbIK-
TapJblH, JIOPYMEHIECPAIH KOHE MHUHEpAIapIbIH
memepi 6akpriay (Nel ynri) sxonHe GipiHII CyphI-
ThI OMJIal YHBI MEH TYTAC JAQHI KYrepi, KapaKyMbIK,
Tapbl YHBIHBIH KOCHACBIHAH KBI3bUIIIA TEKTHH
KOHIIEHTpAThIH KOCHal JallbIHAalIFaH TajeTajapra
(Ne2 ynri) kaparaHaa >KOFapbUIaraH.

OciMIIIK MaTepHAIBIHBIH JKacylla KaObIpra-
CBIHBIH KOPBITBUIMANTHIH Kypamaac Oesiri OobIT
TAOBUIATBIH TAFAMJIBIK TAJIIIBIK a7aMHBIH TaMak-
TaHybl MCH JICHCAYJIBIFBIH/IA MAHBI3IbI POJT AaTKAPAJIbI
nert caHamanpl [27, 28]. Ne3 ynrimeri TaramIbIK
TamubeIKTEIH Memmepi Nel ynrigerinen 47,5%-ra
xoHe Ne2 yirinerinex 25,2%-Fa sorapbl OOJIIbL.

JlopyMeHep — 3aT aiMacyibl, 6CY/Ii, TaMy/ bl
JKOHE JIEHCAYNBIKTHI CaKTayIbl PETTEHTIH peTTeyIi
3aTTap. Buramunaep ere a3 Meiepie MaHBI3IBL,
Oipak oOJapIblH KXKETTUIr (QU3UKaAIBIK HeMece
MCUXUKAJIBIK JKYKTEME apTKaHAa, XKeAen HeMece
CO3BIIMAITBI aypyJIapMeH, )KYKTUTIKIIEH, eMi3y Ke3iH-
i€, CYBIK KJIMMATTa, TEPIICH/IIK apTKaH/a HE T.0.
Karnaitmapnaa apramas [29].

Meicansl, Ne3 ynrigeri E nopymeninin men-
mepi Nel sxkone Ne2 yurinepre kaparaHma Co-
kecinime 26,7% xoHe 5,9%-ra JKorapbl OOJIIBL
Bakpinay ToobHAa C 1opyMeHi aHbIKTaIMaTbI, 0ipaK
Ne2 yirige 0,16 mr C napymeni, Ne3 yorige 1,05 mr
JKoHE T.0.

AKybI31ap, Maiinap, KeMipcynap >KoHe J9py-
MEHJIEPMEH KaTap, MUHEPaIIIap TAFAMHBIH MaHBI3]IbI
Kypamzac 0eJtiri 00Jibi Ta0buIaIbl. OpOip MUHEPAT
ar3asa Oenruri Oip QyHKuusHBI atkapamsLNe 3-
yirige kambimii Memmepi Nel-ynrire kaparanmga
15,7%-ra, Ne2-ynrire Kaparanmga 5,96%-ra ®orapsl,
colikeciniie Temip 14,9%-ra xome 10,12%-ra
YKOFapbl XKoHe T.0.

laneramapmel jxacaraH Ke3lle KypambIHA
MYKUSIT Hazap ayzaapy kepek. COHFBI JKYpri3uireH
3epTTeysiep TaOuFH TaramjaapAa Ke3[eceTiH 3aTrap-
Ipl TaianaHy TUIMIIPEK EKeHiH KepceTTi: oJsiap
KaHaMa ocepiep TYAbIPMAMJIbI JKOHE KOPFaHBIC
acepiH Oepemi. bByn 3arrapra NMEKTHH KOHE ISHII
nmakpuaap okaraabl.  [lexkTwH 3aTTapiplH — CyIb
YCTaMTBIH, KEIICH TY3ETiH JKOHE dMYJIbIallUsIAuThIH
KacueTTepi oJapjbl YHHAH >KacallFaH KOHIUTEPIIK
eHIMzepAe KoJuaHyFa >kapamasl eredi. COHFBI yII
OHXKBUIIBIKTA TIEKTHH EPEeKILe MaHBI3/IbUIBIKKA He
0O0IIbI, OUTKEH] OHBIH €PIMENTIH KelleHIep I Ty3y
KaOUIeTiHIH monenaepl maima Oomuel, Oy agam
ar3achlHaH YJIBI MeTajlgap MEH CTPOHLMH, Le3ui
JKoHe ©Oacka 3arTapiplH y3aK ©Mip CYpeTiH
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W30TONTAPBIH KeTipeai. AlaM aF3achl YIIIiH KaXeTTi
OapibIK aKybl3, TANIBIK, JOPYMEHAEP MEH MUHe-
panmapapl KaMTHTBIH OHIEITEH JASH/I TAKbUIIap/Ibl
(Tapel, KapaKyMBIK »JKOHE JKyrepi) mainanaHy
XaNBIKTBIH JKOFapbl TaFaMJBIK JKoHE OHOJIOTHSUTBIK
KYHIBUTBIFBI 0ap KOFaphI caraibl TaFaMIapra JeTeH
KaKETTUIIrH KaHaFaTTaHapIpyFa kemekTtecei. Ochl-
Jailia, pelenTypara eHJIENTeH IoHII AaKbULAap
OHIMIEpiH TYTac [OHAI YH JXKOHE TOMEHITEpPH-
(UIMpIIeHTeH TEeKTHH KOHIIEHTPATHI TYPIHIE KOCY
OHIMJIEp/IIH TYpJIepiH KEHEHUTIN KaHa KOWMaii,
COHBIMEH KaTap Taiajbl KacueTTepi oap «Oacekere
KaO1JIeTTi OHIM» KacayFa MyMKIHIIK Oepei.

Byn zeprreyne anmblHFaH HOTIKETEp TYTAcC
JIOH]II TaKbLIIap YHBI MEH TOMCHATEPUDUIIUPICHT CH
Kb3bUIIIA TIEKTHH KOHIICHTPAThIH MaiilaaHbII
OHJIpUITeH rajeTalapAblH TaFaMIBIK KYHIBUIBIFBI
TypaJjibl KYH/IbI aKmapaT Oepesi.

Kopvimuinowt

JKyprizinren 3eprreynepre cyiieHe OTBIPHII,
OipiHII CcypeINTBl OWmaid YHBI MEH TyTac JSHII
JKYyTepi, KapaKyMBIK, Tapbl YHBIHBIH KOCTAChIHAH
KBI3bUIIIA TEKTHH KOHIEHTPATHIH KOCHIN JaiibIH-
nanFaH raretanapna (Ne3 yiri) TaFamIbIK TaIIbIK-
TapIplH, JOpPyMEHIEP MEH MHHEpaIapIblH MeJ-
mepi Oakpuiay (Nel ynri) xoHe OipiHII CYPBINTHI
Oupail yHBI MEH TyTac JSHJI JKyrepi, KapaKyMBIK,
Tapbl YHBIHBIH KOCHACHIHAH KBI3bUIIIA TEKTHH
KOHIICHTPAaThIH KOCIAWd JaibIHAAIFAH rajeranapra
(Ne2 ymri) KaparaHAa >KOFapbhl €KEeHi aHBIKTAJIJIbL.
Ocpuraiia, Ne3 yuriferi TaramIplK TaIBIKTHIH
memepi Nel yirire kaparanna 47,5%-ra sxkoHe No2
yarire kaparanzaa 25,2%-fa xorapsl, E q1opyMeHiHiH
Medepi colikecinie 26,7% xone 5,9%-Fa »Korapsbl,
Kaybiuid Memmepi 15,7% sxone 5,96%-ra yoraphbl,
Temip Meuepi 14,9% xone 10,12%-ra xorapsl
JKoHE T.0. AJIBIHFaH 3epTTEy HOTHIKENEpi KaMBIPIbI
apaacTeIpy Ke3iHJle KaHT KbI3bUIIIACHIHAH aJIbIHFaH
MEKTHH KOHIEHTPATHIH KOJIAaHFaH Ke3lle rajera-
JIapIbIH OPraHoJENTUKATIBIK JKOHE (PH3MKa-XUMMS-
JIBIK cama KepceTKilTepi Oakpuiay yiriiepiHeH KeM
eMec eKeHIH kepceTemi. Tyrac moHII AaKbLIiap
YHBIHAH >KOHE MEKTHH KOHLIEHTpPAThIHAH KacaJFaH
ranetanapasiH, (Ne3 yiri) eH Konmaiiel JoMi MeH
alKpIH XOIII Hici 6ap ekeHi aHbIKTaN bl OchUlaiiiia,
YCHIHBUFAH TajieTa pelenTypachl TaraMJIbIK Tajl-
WIBIKTapblH, JIOpYMEHIEpAiH, MHUHEpaJIapAbIH
oHE T.0. MeIIepiH apTTeIpy OOMBIHIIA 3aMaHayd
TaMaKTaHy YCBIHBICTApbIHA COMKeEC 93ipIeH .

Kap:xbuianasipy

OKCIepUMeHTTIK ~ 3epTreynep 2025-2027
KbUIapFa apHANFaH FBUIBIMH  KoHE (Hemece)
FBUTBIMU-TEXHUKAJIBIK o0aap OOWBIHINIA TPAHTTHIK
KapKbUIaHIBIpy ascbiHda, Kasakcran PecmyOmu-
Kachl T'BIIBIM KOHE JKOFAphl OLTIM MHHHUCTPIIITIHIH
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OEPMEHTTEJIT'EH BAJIBIK OHIMJIEPI CAITACBIHBIH K¥PbIJIBIM/IbIK-
OYHKINOHAJIABIK KOPCETKIIUTEPIH KEINEH/II TAJLIAY

{

A=

T FOCYIIOBA* , UK. K. IIAZbAPOBA " | I 5. KVPMAHTAJINEBA |

'4.4. JAPUFAEBA ,2H.T. 3AM3AMOBA

(* C. Ceitpyanun aTeinaarsl Kazak arpoTeXHMKaJbIK 3¢pTTeY YHUBEPCHTETI,
Kaszakcran Pecny6sukacsi, 010011, Actana K., JKeHic JaHFbLIBI, 62
ZX. locmyxaMeI0B aThIHIAFbI AThIPpAy YHMBEPCHTETI,
Kazakcran Pecnyonukacel, 060000, ATbipay K., CTyAeHTTep JaHFbLIbI, 1)
ABTOp-KOPPECTIOHACHTTIH AMEKTPOHABIK momirackl: gaukhar.nitra@gmail.com*

Kymvicma munanusa (Tilapia nilotica) necizinoezi pepmenmmenzen 6anvlK OHIMOEPIHIH KYpblIbLMObIK-
dynukyuonanoviK kopcemkiwimepine KeweHoi bazanay Heypeizinoi. 3epmmeyoin 2bLIbIMU HCAHATBIZbL (hepmenmayus
OeH2elliniy, OHIMHIN MeKCmYpPanvlK Kacuemmepine, vli2aadbl ycman mypy Kaoiiemine dcane MUKpoCmpyKmypaivlk
yitvimoacyvina acepin Kewienoi 6azanayoa 601vitn maodvinadvl. 3epmmey HblCAHbLL peminde OaKwvlaay yazici yHcane
depmenmavusn oenceiii 30% oncone 40% oonamuvin yneinep anvinowi. Tanoay dapvicinoa mexkcmypanvix, npogus
(TPA), FTIR-cnekmpockonus, ckanepneywi snekmponosik mukpockonus (SEM), vinzanovt ycman mypy Kaoinemi
(WHC) men pH kopcemkiwimepin anvikmay a0icmepi Koaoanviiovl. Homuocenepoi cmamucmukanvix onoey ANOVA
a0icimen xncypeizindi (p<0,05). 3epmmey nomuosicenepi pepmenmauun oenzeitiniyy apmyst Kammolnvikmutry 27-34%-
2a momenoeyine yHcane vli2anodvl ycman mypy Kaoineminin 12-18%-2a apmyvina viknan ememinin kopcemmi. FTIR
manoayvl hepmenmmenzen yazinepoe axyvl30apowvly eKiHuii pemmik KEpbliblMblHOA 032epicmep 0OaliKanzanvli
kopcemmi, an SEM namuodicenepi MuKpocmpyKkmypanvly YiubIMOacyowlyy 032epy MeHOeHUUANApblH KOpcemmi.
Kypolnoimovik sicone Qynkyuonanowvik kopcemkiuimepoin o3apa daiinanvicsl anvikmanovl. Ex Konaiinwl namuocenep
epmenmayun oenzeiti 30% 6onzan ynzinepoe oOaiikanovl. AnviHzan Hamuicenep (epmeHmayuAHbIY, MUIARUS
He2i3inde2i 0anvlK OHIMOEPIniH KYpblibIMObIK-OYHKYUOHANObLIK, Kacuemmepin pemmeydily nepcneKkmueavl
MEexXHO02UAIBIK MICINT eKeHIN Kopcemeoi.

Herisri ce3nep: ¢epMeHTTENIreH GATBIK OHIMAEPi, KYPHUIBIMABIK-(PYHKIMOHANIBIK KacueTTep,
aKybI3ABIK MAaTPHIIA, IPOTEO0JIN3, TEKCTYPAJIBIK TANAay, bUIFaJAbI ycTan Typy Kaoiaeri, FTIR, SEM.

KOMILITEKCHASI OLHIEHKA CTPYKTYPHO-®YHKIMOHAJIbHBIX IOKA3ATEJEN
KAYECTBA ®EPMEHTUPOBAHHBIX PBIBHBIX ITPOJIYKTOB

'I'T. FOCYIIOBA*, “)K.K. IIIA/IbAAPOBA, * /1.5. KYPMAHI AJIUEBA,
'4.A. JAPUFAEBA, *°H.T. 3AM3AMOBA

(* Kazaxckuii arpoTeXHHYeCKHii HccaenoBaTelbckuii ynusepcurer umenu C. Ceiidyiinna,
Pecny6sauka Ka3zaxcran, 010011, r. Acrana, npocnekt KeHic, 62
2 ATbIpayckuii yHuBepcuteT uMeHu X. JlocmyxameioBa,
Pecny6auka Kazaxcran, 060000, r. ATbipay, npocnekt CTyaeHTOB, 1)
DneKTpoHHAas OYTa aBTOp-KoppecnonaeHTa: gaukhar.nitra@gmail.com*

B pabome nposedena KomniekcHas oyeHKa CMPYKMYPHO-QYHKUUOHANbHBIX ROKa3zamenel epmen-
mupoeannvix povloHbIX NPOoOykmoe ha ocnose munanuu (Tilapia nilotica). Hayunas noeusna ucciedosanus
3aKnI0UAemca 6 KOMNIEKCHOU OUeHKe GMUAHUA YPOGHA (hepMeHmAauyuu Ha MmeKCmypHble C80liCmea npooyKmad,
671a20Y0€ePAHCUBCAIOUYI0 CROCODHOCIS U MUKDOCIMPYKMYPHYIO opzanusauuto. O0veKmamu ucciedo86anus Cayscuiu
KonmponvHulil o6pazey, a makdyce oopasuvt ¢ ypoenem pepmenmayuu 30% u 40%. B xo0e uccnedosanusn
UCNOIb306aAHBl MemOoObl ananuza mexcmyphnozo npoguna (TPA), FTIR-cnekmpockonuu, ckanupylouwieii 3JieK-
mponnou muxkpockonuu (SEM), onpedenenusa enazoyoepocusarouieii cnocoonocmu (WHC) u nokaszamens pH.
Cmamucmuueckana oopabomka pe3ynbmamosé nposoounacoe memooom ANOVA (p<0,05). Pezyromamot
uccne006anus NOKA3anu, Ymo nogvluieHue ypoeHsa hepmenmayuu cnocodcmeyenm CHudICeHUI0 meepoocmu Ha 27-
34% u ysenuuenuro enazoyoepycusarougeii cnocoonocmu na 12-18%. FTIR-ananus evineun usmenenus emopuunoi
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cmpyKmypul 6enkoé 6 hepmenmuposannvix oobpasyax, a pesynomamovt SEM noxazanu mendenyuu usmenenus
MUKPOCMPYKIMYPHOU OP2AHU3AUUN. YCMAHOGNEHA 63AUMOCEA3L MEHCOy CHMPYKMYPHbIMU U (QYHKUUOHATbHHIMU
nokazamenamu npooykma. Haubonee onazonpuamnvie pesyipmamul 0bl1u noayuyeHvl 011 00pa3yoe ¢ ypoenem
depmenmayuu 30%. Ilonyuennvie pe3ynibmamosl c6UOCMENbCHIGYIOM O NEPCNEKMUGHOCMU (epmenmayuu Kax
MEXHON02UYECKO20 N00X00a K PezyiupoCaHuio CHMpyKMypHo-(YHKUUOHANbHBIX C60UCME PbIOHBIX NPOOYKMOE HA
OCHOGe munanuu.

KiroueBbie ciioBa: (pepMeHTHPOBAHHbIE PbIOHbIE NMPOAYKTbI, CTPYKTYPHO-(YHKIUHOHAJIbHbIE
CBOIICTBA, 0eJKOBasi MATPHLA, MPOTEO0JIH3, TEKCTYPHBI aHAIN3, BJATOYlep/KMBaIONIasi CIOCOOHOCTD,
FTIR, SEM.

COMPREHENSIVE ASSESSMENT OF STRUCTURAL AND FUNCTIONAL
QUALITY INDICATORS OF FERMENTED FISH PRODUCTS

IG. YUSSUPOVA*, 'ZH. SHADYAROVA, ‘D. KURMANGALIYEVA,
4. DARIBAYEVA, °N. ZAMZAMOVA

(* S. Seifullin Kazakh Agrotechnical Research University, Republic of Kazakhstan,
010011, Astana, Zhenis Avenue, 62
2 Atyrau University named after H. Dosmukhamedov, Republic of Kazakhstan,
060000, Atyrau, Students Avenue, 1)
Corresponding author’s e-mail: gaukhar.nitra@gmail.com*

A comprehensive evaluation of the structural and functional properties of fermented fish products based on
tilapia (Tilapia nilotica) was carried out in this study. The scientific novelty of the research lies in the integrated
assessment of the effect of fermentation level on textural properties, water-holding capacity, and microstructural
organization of the product. The study included a control sample and samples with fermentation levels of 30% and
40%. Texture Profile Analysis (TPA), Fourier Transform Infrared Spectroscopy (FTIR), Scanning Electron
Microscopy (SEM), water-holding capacity (WHC), and pH determination methods were applied. Statistical analysis
was performed using ANOVA (p<0.05). The results demonstrated that increasing the fermentation level reduced
hardness by 27-34% and increased water-holding capacity by 12-18%. FTIR analysis revealed changes in the
secondary structure of proteins in fermented samples, while SEM results indicated trends in microstructural
reorganization. A relationship between the structural and functional characteristics of the products was established.
The most favorable results were obtained for samples with a 30% fermentation level. The findings indicate that
fermentation is a promising technological approach for regulating the structural and functional properties of tilapia-
based fish products.

Keywords: fermented fish products, structural-functional properties, protein matrix, proteolysis,
texture profile analysis, water-holding capacity, FTIR, SEM.

Kipicne TaFaMJIBIK KYHIIBUIBIFBI, y3aK CaKTay TYPaKThI-

BYY ASBBIK-TYJNIK JXKoHE aypul Iapya- JIBIFBI JKoHE (YKHIMOHANIBIK KacuerTepine Oaii-
WbUIBIFBE YHBIMBIHBIH (FAQO) ManimerTepi OobIH- JAHBICTBl COHFBI JKBUIAAPBl €PEKIlEe FBUIBIMU
ma anemJiKk OallblK JKOHE aKBaoHIMIED OHJIpiCi KBI3BIFYIIBUTBIK TYIBIPBIT OTHIp [4, 5]. Onebuet-
COHFBI JKBUIIAPHI TYpakThl ecim, 2022 xbutsl 223 Tepai Tanaay GepMeHTTeNreH OallblK OHIMAEPIHIH
MJIH TOHHa/1aH acTbl. OHBIH iIIHIE aKBaKyJIbTypa MHUKPOOHONOTHSIIBIK KAYINCi3iri, TaraMIbIK KyH-
YJIEC] alFail peT TaOuFH ayiay KeJIeMiHEeH KOFaphl JBUTBIFBl JKOHE CaKTay TYPaKTBUIBIFBI OOWBIHINA
kepcetkimke xetti [1, 2]. Tunanus (Tilapianilo- KONTEreH 3epTTeyiep KYPri3ireHiH KepceTTi [6-
tica) omemueri Herisri akBaKyJbTYpPAJbIK OalbIK 10]. Anaiina ¢pepmenTaryst GaprICBIHAA AKyBI3ABIK
TYpJiepiHiH Oipi OoJbIn TaObIIaIbl KOHE >KOFaphl MaTpULAHBIH KalTa YHWBIMIACybl, OHBIH TEKCTY-
aKyBI3/IbIK KYH/IBUTBIFBIHA, TEXHOJIOTHSIIBIK KOJaii- paBIK KacHETTepre JKOHE BUFAIIBI yCTal TYpY
JIBUIBIFBIHA JKOHE KEH KOJDKETIMIIIIriHe Oaiina- KalijeTiHe ocepi JKETKUIKTI JeHrehae 3epT-
HBICTBl KaiiTa eHJey ©HEepKaciOiHAe KeHiHeH TenMereH. Ocipece Tuianus Herizinaeri pepmeHT-
KOJAaHbIIamsl [3]. TEeNTeH OHIMAECPIAE KYPBUIBIMABIK, (yHKIIMOHAII-

DepMeHTTENTeH OalbIK OHIMIEPI JKOFaphl ITBIK J)KOHE MHUKPOCTPYKTYPATBIK KOPCETKIIITEPIiH
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e3apa OallJTaHBICBIH KeIeHIi Oaranay OOMbIHIIA
monimerTep mekreyi [11-13].

Ochiran 0alIaHBICTHI KYMBICTBIH MaKCaThl
THJIANAS ~ HETI3iHAETI (PEPMEHTTENTeH OalbIK
OHIMEPIHJIET] aKyBI3JBIK MaTpPHLAHBIH e3repic-
Tepi MEH OJapJAblH TEKCTYpajblK KacHeTTepre
JKOHE BUIFAIIIBI YCTall TYpPy KaOineTiHe ocepiH
KeUIeH 1 3epTTey OOJMbIN TaObIIa bl

3epTTeyaiH FHUIBIMUA YKAHAJIBIFBl THJIATUS
HeriziHmeri ¢epMeHTTeNreH OanblK eHIMAEpIHIEe
aiFam per QpepMeHTalms ACHTEHIHIH aKybI3IbIK
MaTpPULIAHBIH KYPBUIBIMJIBIK YHBIMIACybIHA, TEKC-
TypaJIbIK KACUETTEPIHE HKOHE bUIFAIIBI YCTAIl TYPY
KalijeTiHe KemeHai acepi aHpIKTanybiHAa. Dep-
MEHTAIVsI HOTHXKECIHAC aKybI3JIbIK MAaTPHIIAHBIH
KalTa YHBIMIACYbl KATTBUIBIKTBHIH TOMEHICYIMEH
JKOHE BUTFAIIIBI YCTall TYPY KaOileTiHiH apTybIMEeH
Karap okKyperiHi kepceruini. COHBIMEH KaTap
dbepmenrtanus  nedreiii 30% OosiraH karjaiina
OHIMHIH KYPBUIBIMIIBIK TYPAKTBUIBIFBI, TEKCTY-
PaANBIK KOPCETKIIITEPI MKOHE OPraHOJCITHUKAIBIK
KacHeTTepl apachlHAaFbl OHTAMIBI TEMe-TeHJIIK
KaJIBIITaCATHIHEI aHBIKTAIAE! [ 14-17].

3epmmey mamepuanoapvl men 30icmepi

3eprTey OaphichiHIa QEPMEHTTENTEH OaJIBIK
OHIMJIEPiHIH KYPBUIBIMABIK-(YHKIIHOHAIIBIK, CH-
nmaTTaMmaliapblH  OaramayAblH  KemleHAi  Tocii
JKYy3ere achIpbUIbl, OJ1 (hU3UKA-XUMUSIIBIK, PEO-
JIOTHSUIBIK  KOHE MHKPOCTPYKTYPAIBIK —Tajjiay
omictepiHiH yiimecimine Herizgenai. 3epTTey
HbIcaHbl peringe TwiaanusHeiH (Tilapia nilotica)
OYJIIIBIKET TiHI HEri3iHAe JaiibiHanFan GepMeHT-
TenreH OajiplK ©HIMIEpl aNmbIHABL. bacTamnkel
nmkizar petinge «L{eHTp akBaKyIbTypbl ATMaThI»
JKK-HeH anblHFaH, KOJJIAHBICTaFrbl HOPMATHBTIK
Ky>XKaTTap TajanTapblHa COMKEC KeJETIH KOHe
BETCPUHAPHSITBIK-CAHUTAPHUSITBIK OaKbUIayIaH OT-
KEeH CaJlKbIHIAThUIFaH Twianus (uieci nakimana-
HbUIIBL. 3epTxaHanbik 3eprreyiep C. Cehdyminn
aTeiHAaFel  Ka3zak  arpoTeXHHKAIBIK  3epTTey
yHHUBepCUTeTiHIH OpraHuKajblK —arpoTeXHOJO-
TUsUIap WHKAHUPHUHITIK OPTAJIbIFBIHBIH 3epTXa-
HACBIH/IA KYPTi3U1i.

depMEeHTTENTeH JKYHEeHI KalbITaCThIPy
CYTKBILIKBUIABI MHKPOOPTaHU3MICPAl KOJIIaHY
apKbLIbl JKY3€re achIPbLIAbI, OV OHOXHUMHUSIIBIK
MPOLECTEPAiH, COHBIH ILIIHAE NpOTEoan3 OeH
aKybI3IApIblH  KYPBUIBIMIBIK — MOAU(UKALIHS-
CBIHBIH OarbITTBHl JKYPYiH KamMTaMmachl3 eTTi.
depmenranus mporiecinae Lactobacillus plantarum
xoHe Streptococcus thermophilus Herisingeri
CTapTepJiK KyJIbTypa KoyimaHbuLael. KynbTypa
OHIM  MaccachblHa  TiKeNed  HMHOKYJIALUsIay
OMICIMEH eHTi3uTin, OacTamkbl KOHIEHTPAIUSICHI
107 KOE/r nenreitiane 6ol
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OKCINEPUMEHTTIK MOJIeIb YII TYPIi YiIrineH
TYpAbL: Oakpuiay yiarici (pepMEeHTAIHSACHI3) KOHE
xanmnel Maccara KatelcTel 30% sxone 40% wmen-
mepae GepMEeHTTEITeH HeTi3 SHTI3UITeH YaTiiep.
®depMeHTanMs JACHICHI ACN NalblH ©HIM perer-
TypachiHIAFbl (EepMEHTTENTeH OablK HETi3iHIH
yrneci Ttycimingi. bakpuiay ymricinge ¢epMeHT-
TEJNreH KOMIIOHEHT KOJJaHbUIMAalbl, all TOKIpH-
Oemik yarinepae ¢epMeHTTENTeH HETi3AiH Med-
epi ©HIMHIH XKaJbl MaccachiHBIH THiciHIIE 30%
skoHe 40%-bIH KYpaJIbl.

Yurinepal nmaiiplHaay MIMKI3aTThl OipTEKTi
KYHTe mediH ycakTayapl, KeHiH TOMOTEHHU3AIIHsI-
naynsl xoHe 30-35 °C temmeparypana 24 carat
Ooiiel TypakThl pH MoHiHE KETKeHre JeHiH
¢depmenTamusuiaynbl Kamteiael. pH moni 20+£2 °C
TemIeparypaza 3eprxaHanslk pH-merp kemerimexn
MOTCHIIUOMETPHSUIBIK OICIICH aHBIKTANIbL. bli-
raspl yeran Typy kaoineri (WHC) 3000 aitn/mMun
KeUaaMasikTa 10 MuHYT OOHBI IeHTpHUdyTanay
OMICIMEH aHBIKTANBIN, YCTAJIFaH BUIFAIILIH Oac-
TamKpl Maccara KaThICThl MAaNBI3ABIK MeJIepi
ecemnTei.

Peonorusinplk cunarramangap TEKCTYpPalbIK
npoduns (TPA) omici apkputel TA. XTplus Tekc-
TypajiblK aHamm3atopbl (Stable Micro Systems,
UK) xemerimen 3eptrenai. Herisri kepceTkimrep
peringe KarThUIBIK (N), KOTE3WMBTUIIK KOHE
CepMIMIUTIK aHbIKTAIABI. Onmeyiep Oipaed reo-
METPUSIIBIK OIMIEeMJIET] YATUIEpre €Ki peT ChIFY
(koc KkommpeccHs) apKbUIBI OKYPri3inmi, Oy
HOTIXKEIIEPiH CalbICTHIPMANBUIBIFBIH KaMTama-
ce3  erri. FTIR-cnmekrpockomnust  PerkinElmer
Spectrum Two uHQPaKBI3BUT CIEKTPOMETPiHIE
KYPriziii.

Yorinep anjplH ana My3AaThUIBIT KemTi-
pinin, ycakranraH kyhze tanmaHzael. Crekrpiep
4000-600 cm™' muamna3oHbIHIA TipKeAi. Op YIIri
yirin 32 ckaHepiey OpBIHJAIBIIN, CIEKTPIEPAiH
pYKcaT eTy Kabineti 4 cM ' Kypabl. AKybI3AapIbIH
eKiHIII PeTTIK KYpPbUIBIMBIHAAFB ~ ©3repicTep
Amide | (1700-1600 cm ') sxone Amide IT (1600-
1500 cm™') >konmaKTapbIHBIH OpHANACybl MEH
KAapKBIHABUIBIFB OOMBIHIIA HHTEPIPETALMSIIAH B

Yoarinepniy MHUKpocTpykTypackl  Hitachi
TM4000 (Japan) ckaHepieymi 3IEKTPOHIBIK
MukpockonbeiHga (SEM)  3eprrenmi.  Ynrinep
NJBIH  aNa MY3/IaThUIBIT KENTipUliln, MHKPO-
CKONUSJIBIK ~Tajjayra JAalbiHaanjbel. bakbuiay
500x sxeHe 1000x ynkedTynepiae XKyprizinmi.
AJIBIHFaH MUKPO(OTOCYpETTEP aKybI3IbIK MaTpH-
HAHBIH KYPBUIBIMJIBIK YHBIMIACYBIH, KEYEeKTUIIriH
XoHe OIpTeKTUTK JopexeciH Oaranay yIIiH
naianaHbUIIbL.

Opra"ojenTHUKaIbIK O0aranay CBIPTKBI TYpI,
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TEKCTYpAChI, WiCi KoHE JoMi OOMBIHINA 9 GaNIBIK
IIKada apKbUIBI TaFaM TEXHOJOTHUSCHI CalachIH-
Jarel 12 capanimblJaH TYPAThIH KOMHUCCHSHBIH
KaTBICYBIMEH JKYpri3inmi. bapnbik Toxipubenep
KeMiHJe YOI MOpTE KaWTalaHBIl SKYPri3uUidi.
Hormxenep oprama moH (M) KoHE CTaHTAPTTHIK
ayeITKy (£SD) Typinae yCoIHBIIABI. MamiMeTTepai
CTaTHCTUKAIBIK OHJICY JUCICPCUSIIBIK Taljaay
(ANOVA) ogiciMeH >Kypri3iin, aiblpMamblUIbIK-
TapAslH MaHBIOBUIBIFEL p < 0,05 neHreiinme
OaraaHIbl.

IICH]II JKOHE OarbITTalfaH dCcep CTETiHIH Kepce-
Temi. bynm  ocep (uBMKa-XUMHSIIBIK — KOHE
PEONIOTUSIIBIK KACHUETTEpi ©3repreH jkKaHa aky-
BI3JIBIK JKYWEHIH KaJbINTACYBIMCH CHITATTAJIAJIbI.
AJBIHFAaH MOJIMETTep MOJICKYNIANbIK JAeHrele
JKYPETiH e3repicTepIiH OHIMHIH MaKPOCKOITHSITBIK
KacUeTTepiHyie, aran aWTKaHJga TEKCTYpPachIHJA,
BUTFIIBl  yCTAall TYpY KaOimeTiHge  kKoHe
MHUKPOCTPYKTYpaJIbIK ~ YHBIMAACYBIHIA  KOPiHIC
TaOATBHIHBIH TNIEIIIEH .

YrinepliH peoNoTHsUIBIK cUIaTTamaiapbl

JKyprizinren 3eprrey HoTHXKeNnepi (pepMeH- TekcTypaiblk mpoduns (TPA) omici apkbuisl
Tanmus TPOTECIHIH OalblK OHIMAEPIHIH KYpPHI- aHBIKTAJIBIN, OJapIbIH HOTIKeNIepi 1-kecreme
JTBIMIBIK-(DYHKIIMOHATIBIK CUTIaTTaMalapblHa Ke- KEITIpiITreH.

Kecre 1. YnrinepniH TeKCTypaiblK KOpPCEeTKIiIITepi
Kepcertkim Bakpuia 30% 40%
p KbLay (depMmeHTanUs (depMeHTaLust
Karteuisik (N) 28.5 +1.22 20.8 £1.0° 18.7 £0.9¢
Kore3uBTitik 0.42 0.55 0.61
CepmiMisik 0.63 0.72 0.78

Eckepty: opTypii opinTepmeH OenrijieHreH MOHJIEP apachblHIa CTATHCTHKAJIBIK TYPFBIAAH MOHJI aibIpMalIbUIBIK Oap

(p<0,05).

AnpiHFaH MomiMeTTepAl Tangay (epmeH-
Talusl JICHTCHiHIH apTybl YJTUICPAiH KaTThLIbI-
FBIHBIH CTAQTHCTHKAIBIK TYPFBIIAH MOHJI TOMEH-
neyine (27-34%, p < 0,05) anbin KeneTiHIH KoHE
COHBIMEH KaTap KOTE3HMBTUIIK IEH CEpPIiMILIIK
KOPCETKIIITEPiHIH apTybIMEH KaTap >XYPETiHiH
kepcereni. by ypaic MEOQUOPHILISIPIBIK aKybI3-
JNapAblH TepeH MOIU(PHUKANUACHIH CUIATTAH bl
JKOHE OJIApIbIH MPOTEOTUTHKAIIBIK BIBIPAYBl MEH
KeWiHri KadTa YHBIMIACYBIMEH OailIaHBICTHI.
KaTTBUIBIKTBIH TOMEH/IEYi MOJIEKYJIaapaliblK e3apa
opeKeTTeCyJIep/IiH dicipeyiHe OaiiaHbICThI O0JIca,

KOTE€3UBTLUIIKTIH apTybl KYPBUIBIMHBIH HEFYPIBIM
WHTETpalsJIaHFaH KYWre OTKeHiH KOpCeTeI.

CeprniMIiTiKTiH XKOFapbuIaybl e opMariusi-
JlaH KeHiH MIMIHIH KaJIbIHA KeNTipyre KaOineTTi
KEHICTIKTIK TeNbJiK TOPJbIH KaJbIITACYbIH OlJ-
nipeni. Ocputaiimma, QepMeHTanus OOpHBUIIAK
JKOHE MEXaHWKAJBIK TYPaKChI3 KYpBUIBIMHAH
HEFYpJIBIM  TUIACTHKAIBIK  9pl  KYPBUIBIMABIK
yiBIMIaCKaH JKyHere eTyre bIKIad eTemi, Oy
OHIMHIH TYTHIHYIIBUIBIK KACHETTEPiHIH KaJIbIII-
TacybIHAAFbl HeTi3ri (axTopiapiasiH Oipi OOIBIT
TaOBLIA/IbI.

KatTeubik (N)

Bakpinay

~ 30%
DepmeHTaLmna

40%
DepmeHTaLmna

Cyper 1. ®epmenTanus AeHreline 0aiaHBICTHI YITLIEPIiH KAaTTBUIBIFBIHBIH 03repy THCTOTPaMMAach
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YnrinepaiH KaTTbUIBIFBIHBIH ©3Tepy JAWHa-
Mukacel (1-cypet) depmeHTanus neHreiiniH ap-
TybIHA Kapail OyJ1 KOpCeTKIMITIH aifKbIH TOMEHIEY
TEeHICHIHUACHIH KopceTedi. by KyObUTBIC aKybI3-
napAblH  (epMEeHTAaTHBTI THIPONU3iMEH Oaiina-
HBICTBI, HOTI)KECIHIEC MOJICKYIaapasiblK e3apa

Kecre 2. YnrinepniH sutFaisl yeTam Typy Kaodineri

OpEKeTTeCyJiep QJICIper, KYPBUIBIMHBIH ThIFbI3-
JIBIFBI TOMEHICH 1.

bliranger ycran Typy KaOieTiH aHBIKTAY
HOTIDKEJepl IeHTpudyranay dici apKblIbl aJIbIH-
FaH JKOHE 2-KEeCTeJle KOPCETUITEH.

Yri WHC (%)
bakpuiay 68.2+1.5
30% depmenTaIHIs 76.4 +1.2
40% depmenTaus 80.1 +£1.3

Eckepry: HoTIKENEp opTama MoH (M) jkoHe CTaHHAPTTHIK ayBITKYy (£SD) TypiHAe YCHIHBUTFaH. AHBIPMAIIBUTBIKTAPIBIH

CTaTHCTHKAIBIK MaHBRIBUIBIFEI ANOVA onicimer p<0,05 neHredinne OaranaHIbL.

AnpiHFaH HoTHXKeNep (epMeHTanus IeH-
TeiiHiH apTyblHa OalNIaHBICTHl BUIFAJABI YCTAIl
TYpy KaOiJeTiHiH CTATUCTUKANBIK TYPFbIJIaH MOH/II
(12-18%, p < 0,05) apratbiHbIH Kepcerenmi. by
ocep aKybI3AapablH KOH(POPMAIMSACHIHBIH ©3Te-
pYyiMEH oHE THIPOQHUIBAI TONTapIbIH KOJDKe-
TIMAUTITIHIH apTybIMEH TYCIHAIpiIe .

DepMEeHTaTUBTI THUAPOIN3 TOIUIETITUATIK
Ti30€KTep/iH illiHapa anIbLTybIHA dKeNedl, Oy cy
MOJIEKyJIaJIapbIMEH ©3apa OpPEKETTECY OpTaJbIK-

TapbIHBIH CaHBIH apTThipaabl. COHBIMEH KaTtap
KEHICTIKTIK  aKybI3ABIK TOPABIH KaJIBIITACYBI
KalTWUBIPIBIK JKOHE aJIcCOPOIUSITBIK MEXaHU3MICP
apKbUIBl BUIFAIIBI YCTAll TYPYIAbl KamTaMachl3
ereni, OYJ1 eHIMHIH IIBIPBIHIBUIBIFBIH aPTTHIPHIIL,
Macca INBIFBIHBIH TOMEHAETEeNl. AJIBIHFAH HOTH-
Kenep (epMEHTTeNreH OaliblK  ©HIMIAEPIHIETI
aKyBI3/IBIK KYHeNepIiH KYPbUIBIMIBIK e3repicTepi
Typajibl 91ebu nepeKkTepMeH colikec kememdi [18,
19].

80

704

60

50

40 +

WHC (%)

30 4

204

10 1

Bakpinay

40%

@epmeHTauma DepmeHTaumra

Cyper 2. Yarinepain sutranasl yeran typy kaoinerinin (WHC) e3repy rucrorpaMmacst

2-cyperTe KenTipuireH MaliMeTTep ¢ep-
MEHTalLusl JACHIeHiHIH apTybIMEH BUIFaJIbl YCTaIl
TYpy KaOiJeTiHiH TYpaKThl TypAe >KOFapbuiaii-
THIHBIH KepceTeai. byl o3 keseriHae HEFypIibIM
THIIpATTaFaH opi KYpPBUIBIMJABIK TYPFBIIAH Yii-

BIMJIACKAH aKYbI3JAbIK KYHEHIH KaJbIITaCybIH
IONeNaeil.

OpraHoyienTHKAJIBIK Oaranay HoTHkesepi 3-
KecTezle KeJTIPUIreH.

Kecte 3. YarinepiH opraHoienTUKanbK Oarananysl (9 0amaplk mkana)

Kepcetkim Bakpuiay 30% depmenTarus 40% ¢epmenTanus
CBIpTKHI TYPI 7.2 +£0.3 8.5+0.2 7.8 £0.3
KoHcucTeHImsCH 6.8 £0.4 8.7+0.2 7.9+0.3
Uici 7.0 £0.3 8.3£0.2 7.6 £0.3
Jomi 6.9+04 8.6 £0.2 7.4+0.3

Eckepry: HoTImKenep oprama MoH (M) jkoHe cTaHAAPTTHIK aybITKy (£SD) TypiHIe YCHHBUIFaH. AWBIPMAIIBUTBIKTApABIH
cTaTUCTHKAIBIK MaHB3ABUTEIFBI ANOVA omicimen p<0,05 neHreiinme Oaramanib.
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OpraHoJenTHKAIbIK Oarajay TaFaM TeX-
HOJIOTHSCHI JKOHE TaraM OHIMJICPiHIH CalachiH

Oakpliay canacelHAAFBl Toxkipubeci Oap 12
capaliblqaH TYpaThlH KOMHCCHSHBIH  KaTbl-
cybiMeH okyprizinmi. [Herycrammsa 20+£2 °C

TeMIieparypana, Oipiel KaphIKTaHIBIPY JKOHE
CBIPTKBI HWiC Ke3Iepi XOK >KaFmaiiga eTKi3iiii.
Yoarinep capammbuiapra Ke3AeWCOK KOITalFaH
TYPA€ YCBIHBUIBIN, CBIPTKBI TYpi, KOHCHC-
TEHLMICHI, HICl1 JKOHE aoMI OoMbIHIIA 9 OalabIK
LIKaJia Heri3iHae OaranaH/abl.

Tanmay  kepcerkenaed, depmeHTaus
neHreiii 30% OomaTeiH yaTiEep OapibIK opra-
HOJISTITUKANBIK ~ KOPCETKIiTep OOWBIHINA €H
JKOFapbl Oaraynapra ue 0oJabl. byl eHIMHIH JoMi
MEH WICiHIH YWlIeciMIi KaJbIITaCKaHBIH JKOHE
TEKCTypaChIHBIH OHTAMIIBI eKeHIH KepCceTes.
®depmenTanusa aeHredin 40%-ra neiiH apTTHIP-
FaHJa KBIIIKBLT JOMHIH KYIICH1 Oalikanaabl, Oy
OHIMHIH TYTHIHYIIBUIBIK KAaCHETTEPiHiH TOMEH-
JIeyiHe oKeJyi MyMKiH. OpraHojienTHKAJIBIK HOTH-
KeJlep TeKCTYPaIbIK Taliay ’KoHE bUIFaIABI YCTaIl
TYpy KaOileTi KepceTKIimTepiMeH Yineceni KoHe
(bepMeHTaMSHBIH OHTalnbl aeHredi 30% exeHiH
pacraiijpl.

TekcTypanblK Tangay MEH BUIFajIbl yCTall
TYpy KaOinmeTi OOWBIHINIA ANBIHFAH HOTHXKEIEPIi
MOJIEKYJIaNIbIK JIeHTeiiie TYCIHAIpY MaKcaThIHIa
FTIR-cnexTpockommst konmanbuinel. FTIR Tan-
nayel (epmentrenred ynrinepae Amide [ xone
Amide Il afimakTapbIHIa CIIEKTPIIIK ©3repicTepaiH
OaiikasranbiH kepceTTi. Ocipece 30% xone 40%
(dbepmentanusuianran ynrinepae Amide [ aiima-
FBIH/IAFbI JKOJIAKTAPABIH KapPKbIHABUIBIFBI OaKblIay
YJITiCIMEH caJlbICTBIpFaHa >KOFapbl OOJIbI, Oy
aKybI3 KYpBUIBIMBIHBIH KaiTa yHWbIMIacy ypaic-
TepiMeH OaitnanpIcTbl 00ysl MyMKiH. COHBIMEH
Katap (pepMeHTTENreH YIrijepae aKybI3IaplbiH
eKiHIII PEeTTIK KYpbUIBIMBIHBIH ©3repy Oenrinepi
Oalikannel. byn e3repicTep CYTKBILIKBUIIBI MHUK-
poopranusMAepAiH OCJICEHIUTIrIMEH KOHE aKyhI3-
JapJblH  ilIiHapa THAPOIM3IMEH OaiyIaHBICTHI
Oomysl MyMKiH [ 19, 20]. Anaiina agpIHFaH HOTHKE-
JiepAl HaKThl KYPBUIBIMIBIK ©3repicTepIiy Tikeaen
JIONIeNi peTiHJe eMec, aKybI3JIbIK MaTpPHUIIAHBIH
KaiiTa yHBIMIAcy TEHICHITUSICHIHBIH KOPCETKIIII
pEeTiHAE KapacThIpFaH XKeH.

SEM Ttanaaysl HOTHXKECIHIEC OaKblIay YKOHE
(depMeHTTeNTeH YITiNiep apachblHla MUKPOCTPYK-
TypaJIbIK albIpMaIIbUIBIKTAPAbIH Oap exeHi Oaii-
Kannael. bakpuiay yirici cambIcThIpMaiibl Typle
KEYEKTi JKOHE KYPBUIBIMJBIK YHBIMIACYbl TOMEH
XKYHeMeH cunartaijpl. Al QepMeHTTeNnreH yiri-
JepAe aKkybI3IbIK MaTpPHULAHBIH J>KHHAKBIPAK Op-
Hajacy TeHACHUWACH Oaiikanael. EH OiprexTi
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KyppuibiM  30%  ¢epMeHTaUMATIaHFaH ~— YITizIe
aHBIKTANABI. DByl HOTH)KE KATTBUIBIK KOpCeT-
KIIITEPiHIH TOMEHEY1 KoHE BUIFAIIBI YCTaIl TYPY
KaOlleTiHiH apTybIMeH coiikec Kenfi. COHBIMEH
katap SEM HoTwxkenepi axybI3ABIK KYHEHIH
KYPBUIBIMABIK ©3repicTepre yIIbIparaHbIH KOpceT-
KCHIMEH, aJBIHFaH JepeKTepai TOJBIK Mopdo-
JIOTHSIJIBIK CUTIaTTaMa PEeTiHAE eMeC, MUKPOCTPYK-
TypaJIblK YHBIMIAcy TEHACHLMSICHIHBIH KOpCceT-
KiIm peTiHae KapacThIpFaH »eH, OyJI 6acka 3epT-
TeyJepAiH HOTWXKeIepiMeH Jie calikec keneni [19].

pH KepceTkilmiHiH e3repyi OpraHHKajbIK
KBIIKBUIIAPAbIH KUHATYBIH KepceTedi, Oyl e3
Ke3eTiH/e aKybI3AapIblH KOaryJsIUsCHIH KyIlel-
Till, OHIMHIH TYPaKThl KYPBUIBIMBIHBIH KaJbI-
TacyblHa BIKHAN eTedi. AIBIHFaH HOTIKENIep.i
KemeHaAi Tannay (QepMeHTAlUsSHBIH aKybI3/IbIK
JKy#Mere KeIICHIeisli ocep ETETiHIH KOpCEeTTi.
KypbUTbIMABIK, PEOJOTHUSIIBIK KoHE (YHKIHO-
HaJIJIBIK CHIIATTaMaap apachlHaa e3apa OairaHbIC
AHBIKTAIIBIN, MHTETPAlUsIIaHFaH KYHEeHIH KabII-
Tacybl JONEACH . 3epTTey HOTHXKEIepi PepMeH-
tarus geHredti 30% OonraHa ©HIMHIH KYPBUTBIM-
JBIK TYPAKTBUIBIFBI MEH TYTBHIHYIIBUIBIK KacHeT-
Tepi apachIHIAFbl OHTANNIBI TEMe-TEHIIKKE KOJ
JKETKI31IETIHIH KOPCETTI.

Kopovimuinowt

JKyprizinren 3eprrey TWiIAnus HETi3iHIeri
OalblK ~ OHIMJICPIHIH  KYPBUIBIMIBIK-()YHKI[HO-
HaIJIBIK KacueTTepiHe (epMeHTanus MPOIECiHiH
KeIlIeH T oHe OaFbITTaJFaH ocep €TETiHIH aHBIK-
Tayra MYMKIiHIIK Oepai. depMeHTaIlUsl HOTHIKe-
CIHIE KATTBUIBIKTBIH CTaTUCTUKAIIBIK TYPFBIIAH
MOHII TOMEHJEYi JXKOHE BUIFAIABI YCTall TYpPY
KaOlJIeTiHIH apTybl OalKamabl, OYJI aKybI3JbIK
MaTPHIIAHBIH KYPBUIBIMIBIK ©3repicTepre yibipa-
FaHBIH JKOHE OHBIH T'MAPATAIUSIIBIK KACHETTEPiHIH
e3repyiMeH O0aiaHbICThl 0OTYbl MYMKIH.

FTIR-ciekTpockonust KoHE MHMKpPOCTPYK-
TypaJIblK Tajnjay HoTwkenepi QepmeHTauus
OapbIChIHA aKyBI3JapAbIH €KiHIII PEeTTiK Kypbl-
JBIMBI MEH MHUKPOCTPYKTYPAIIbIK YHBIMIACYbIH/IA
e3repicrep OalikanaTeIHBIH KepceTTi. bys e3rep-
iCTep TEKCTypaJblK KOPCETKIIITEp MEH BLIFAJIIbI
ycTarn Typy KaOlJeTiHiH e3repyiMeH yiaece .

Ocbl 3epTTey KarmaibiHma QepMeHTanus
TWJIANUsl HETi3iHJeri OallblK eHIMACPIHIH KYphLI-
BIMJIBIK-(DYHKIIMOHAIJIBIK KACHETTEPIH PETTEYiH
THIMII TEXHOJOTHSUIBIK TOCLl OOJbIn TaObUIA-
THIHBl aHBIKTNABl. EH KOJIAMIBl  HOTHXKeENep
¢depmenrtanus aeHredi 30% Oonran yirinepae
anpIHIBL. bys yirinepae KYpbUIBIMIBIK TYpPaK-
TBUIBIK, BUIFAJIbI YCTall TYpPy KaOUIeTi »KoHe
OpPraHOJIENITUKAIBIK KOPCETKIIITEPAiH OHTAWIbI
yinecimi OaifKabl.
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ETTAPTKBIIITBHIH KECY MEXAHU3MIHIH KYPBIJIMACBIH KETIJLAIPY

A.b. BAKUEBA , MMM. TALIIBIBAEBA™

i

A.K. KAKHUMOB , I A. JKYMATHUIIOBA .

(«Iaxapim ynusepcuteri» KeAK, Kazakcran Pecny6ukacel, 071412, Cemeii K., [tunku keur., 20A)
ABTOp - KOPPECTIOHICHTTIH DIICKTPOHIBIK TomTackl: marzhan06081990@gmail.com*

Em onimoepin enoipy canacvlnoa em wuKi3amolH MeXAQHUKAIbIK YCAKMAY2a APHATIZAH H#CAOObIKMAp KeHiHeH
KO0anwlaowvl, onapovly iwinde emmapmibluimap Hezizei opvlH anaovl. ¥cakmay npoueciniy muimoinizi men
KUHEMUKANbIK 3AHObUILIKIMAPLL  WUKI3AMmbsl MACLIMANOAY JHCIHE Kecy MOPAnMmapuvlHoly, KOHCHPYKUUATbLK
InemMeHmmepi apacvlHOAzbl 03apa IPEKeMmecy Heaz0aunapovlHa, COHOA-aK, OHOeAemiH emmit, QU3UKA-XUMUATIBIK
Kacuemmepine mayenodi 001vin Keneodi. 3epmmey HbICaAHbl peminde em WUKI3AMbIH YCAKMAayza apHanzaH
IKCHEpUMEHMMIK KOHOBIPZLIHBIH KeCy Jcylieci (mop) yHcane aJpmypii em WuKizammapsl, Aman aimKanoa cuslp, Koi,
JHCHUIKDL, WOWIKA JHCIHE MAyblK emmepi manoan anviHobl. 3epmmey HCyMulCHapbl 6apvicblHOa em WUKI3amblHbIH
XUMUATBIK KYPAMbl MATOAHBIN, YCAKMAY HIMUMNCECIHOe ANIbIHAH (apuimuly ZPAHYI10MempusiblK KypamblHblIH
032epy 3aHOBLILIKMApbl aHblKmanovl. CoHbiMen Kamap IKCnepUMeHMMIK KOHOBIPZbIHBIY, MeEXHON02UATbIK
Kopcemkiuimepi — OHIMOINI2i MEH IHEP2UA WbIZLIHBIHA dCep ememin Kyam Kopcemyiuimepiniy 03zepici 3epmmeoi.
byn srcymvicmutyy necizei maxkcamol — emmapmybliimaly Kecy MeXaHusmi KYpoliblMblH Hceminoipy apKblivl em
WUKI3AMbIH ycaKmay npoyecin muimoiney. 3epmmey emmin, KYpolibiMObIK-MEXAHUKAIbIK KACUemMmEPIiniy ycaKkmay
npouecinoe Kanait 032epeminin yHcone nPOyecmin, mexHoI02UANBIK napamempJiepin anvikmayza nezizoenzen. Kasipei
KOJIOAQHBIIAMBIH  emmMapmKblUMmapobly, Kecy Mmexanusmoepi manoanvin, 01apOoblH apmblKUIbLIbIKIAPbl MeH
Kemuwtinikmepi anviKmanoot. Ocel manoayza cyilene omulpvln, emmapmrbluimsly, MOPAblK KYPolIbIMbIH JHCeminoipy
YWiiH Jcacanzan mop YColHbL10bl. 3epmmey 0apbicblnoa Kecy Npoueciniy meopuanvik Hezizoepi Kapacmaulpulivin,
IKChepumenmmik sncymoicmap dncypeizinoi. Xacen—Ilyazeino menoeyi KonoaHwlibln, 60J140K MOPLIHBIY OMKI3ZY
Kabinemi ecenmendi, ycakmanzan OHIMHIN ZPAHYIOMemMpPUATBIK Kypambl 3epmmendi. Convlmen Kamap,
WIUKI3AMMBbLY  bLI2ATIObLIbIZbL, MAll JHCIHE Ky moauiepi anvlkmanovl. byn kopcemkiwimep emmapmrbluimoly
ocymuvlc muimoiniczin 6azanayoa manwvi3o0vl paxmop 60avln cananadvl.

Herisri ce3mep: eTTapTKbI, KeCcKill TOp, Kecy MeXaHW3Mi, eT MIMKIi3aTBbIH YcCaKray,
rPaHyJOMETPUSJIBIK KypaM, 6TKi3y KadineTi, ycakray THiMaiIiri, eHIMAiIIK.

COBEPHIEHCTBOBAHME KOHCTPYKIIUH PEXYIIETO MEXAHU3MA MACOPYBKH

A.b. BAKUEBA, M.M. TALIIBIBAEBA™,
A.K. KAKHUMOB, I'A. 2KYMA/[HJIOBA

(HAO «Illokapim yHuBepcurter», Peciyoiuka Ka3zaxcran, 071412, r. Cemeii, yiu. Fnunku, 20A)
DnekTpoHHas MOYTa aBTOpa-KoppecnonaenTa: marzhan06081990@gmail.com*

B obaacmu npouszeoocmea machwvix npooyKmoe wiupoKko npumensemcsa 0060pyoosanue 0is MeXanuyecKo2o
U3MenbuUeHUs MACHO20 CbIPbsl, CPeOU KOMOPO20 MACOPYOKU 3AHUMAION 00HO U3 8eOyuux mecm. Ihghexkmusnocms u
KUHemuueckue 3aKOHOMEPHOCMU  RNPOUecca  UBMENbYeHUs 3AGUCAM  OM  YCI0GUI  63AUMOOeCmEus
KOHCMPYKMUGHBIX IJIEMEHMO6 MPAHCHOPMUPYIOWUX U PENCYWUX Y3108, 4 MAKIHCEe OM (DUUKO-XUMUYECKUX
C80IiCME nepepadamvleaemozo MAcHo20 coipvi. B kauecmee 00vexkmos ucciedosanus oOvliu 6vlOpansl pexcyuias
cucmema IKCREPUMEHMATbHOU YCMAHOGKU 0151 USMENbYUEHUSL MACHO20 CbIPbs (HOINCEBAsI PEUIEnMKa) U PA3IUYHbLE
6UObL MACHOZ0 CHIPbI, A UMEHHO 20850UNA, OAPAHUNA, KOHUHA, CGUHUHA U M5CO nmuybl. B x00e uccredosanuii ovin
RPOANANU3UPOGAH XUMUYECKUII COCHIAE MACHO20 CbIPbsi U  YCHIAHOGIEHbl 3AKOHOMEPHOCIMU U3MEHEHUs
ZPanyIomMempu1ecKozo cocmasa ¢hapuia, noayuennozo 6 pesynvmame usmenvuenus. Kpome mozo, oviau
UCCTIe006AHBl MEXHON0ZUYECKUEe NOKA3amenu IKCHEPUMEHMANbHOU YCMAHOBKU — NPOU3BOOUMENbHOCb U
U3MeHeHue NOMpedAAeMoli MOUFHOCIU, OKA3bléarouiee 6aUAHNUE HA IHepzo3ampamul npoyeccd. OCHOBHOIL yebio
O0aHHOll pabombvl AeAAEMCA NOGblUeHUEe IPPeKmuenocmu npoyecca UMeENTbUEHUA MACHOZ0 CbIPbA Nymem
COGEPUIEHCIBOBAHUA KOHCMPYKUUU Dpedcyuiezo mexanusma msacopyoku. Hccnedosanue ocnosano na usyuenuu
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U3MEHEHUIl CMPYKMYPHO-MEXAHUYECKUX C8OUCHE MACA 6 Npouecce U3MEIbUeHUsl U OnpedesleHUU OCHOGHbIX
mexHonozuueckux napamempos npouecca. Ilposeden ananusz pesxcywyux Mexanumos cOPEMEHHbIX MACOPYOOK,
evlasenbl ux npeumywecmea u Hedocmamku. Ha ocnosanuu npoeedennozo ananusza npeonodicena
YCOGEPUIEHCMBOBAHHASL KOHCHMPYKUUSA HONCEBOIl peuwemKu Macopyoku. B xode uccnedosanus paccmompennvi
meopemuuecKue 0CHOBbL NPOUECCA PE3AHUS U BbINOTHEHbI IKCnepUMenmanshole uccnedosanus. C ucnonv3osanuem
ypasuenusn Xazena—Ilyazeiins paccuumana RPonycKHAs CROCOOHOCHMb peuwlemKu 60JUKA U UCCIE006aH
2panyiomMempuiecKuii cocmag usmenbueHnozo npooykma. Kpome mozo, oviiu onpedenensvt maccoevie 001u 61azu,
JHcupa u 301l 8 UCCAEOYEMOM Chipbe. YCMAaH06/1eH0, YMo 0aHHble ROKA3Amenu AGNAIOMCA GANCHBIMU aKkmopamu
npu oyenke Ippekmusnocmu padsomul Macopyoxu.

KiroueBsble cioBa: MsacopyOka, peskylnas peleTka, pesKyluil MeXaHu3M, H3MeIb4eHne MACHOT 0
ChIPbsl, TPAHYJIOMETPUYECKHH COCTaB, MPOMYCKHAsl CIOCOOHOCTb, 3(Q(PeKTHBHOCTL HM3MeJIbYeHHs,
NPOM3BOAUTE]bHOCTD.

ENHANCEMENT OF THE MEAT GRINDER CUTTING MECHANISM DESIGN

A.B. BAKIYEVA, M.M. TASHYBAYEVA",
A.K. KAKIMOV, G.A. ZHUMADILOVA

(NJSC «Shakarim University», Republic of Kazakhstan, 071412, Semey, Glinka st., 20A)
Corresponding author e-mail: marzhan06081990@gmail.com*

In the meat processing industry, equipment for the mechanical comminution of meat raw materials is widely used,
with meat grinders being among the most important types of processing equipment. The efficiency and kinetic characteristics
of the grinding process depend on the interaction between the structural elements of the conveying and cutting units, as well
as on the physicochemical properties of the processed meat raw materials. The objects of this study were the cutting system
of an experimental meat-grinding unit (cutting plate) and various types of meat raw materials, namely beef, lamb, horse
meat, pork, and poultry meat. During the study, the chemical composition of the meat raw materials was analyzed, and the
patterns of changes in the particle-size distribution of minced meat obtained after grinding were determined. In addition, the
technological performance indicators of the experimental unit, including productivity and power consumption affecting the
energy efficiency of the process, were investigated. The main objective of this work was to improve the efficiency of the meat-
grinding process through the enhancement of the meat grinder cutting mechanism design. The study focused on determining
the changes in the structural and mechanical properties of meat during grinding and on identifying the key technological
parameters of the process. The cutting mechanisms of modern meat grinders were analyzed, and their advantages and
disadvantages were identified. Based on this analysis, an improved cutting plate design for the meat grinder was proposed.
The theoretical foundations of the cutting process were examined, and experimental studies were carried out. Using the
Hagen-Poiseuille equation, the throughput capacity of the grinder plate was calculated, and the particle-size distribution of
the ground product was investigated. In addition, the moisture, fat, and ash contents of the raw materials were determined.
These parameters were found to be important factors in evaluating the operational efficiency of the meat grinder.

Keywords: meat grinder, cutting plate, cutting mechanism, meat raw materials, particle size
distribution, throughput capacity, grinding efficiency, productivity.

Kipicne KOHCTPYKUMSUIBIK ~ €PEKILENIIKTEPiH,  OJNapJIbIH

¥Ycaktay — Oyl OHIENETIH UIMKI3aTThIH JKYMBIC PEXHUMAEPIH JKOHE eTTiH KYPBUIBIMIIBIK-
KYPBUIBIMJBIK TYTACTBHIFBIHBIH KeCy, KbICY OHE MeXaHUKAITBIK KacHeTTepiMEeH e3apa OaiIaHbIChIH
BIFBICTBIPY KYINTEPiHIH dcepiHeH OY3bUTYBl HOTH- aHbIKTayFa OarbITTananel. Xaren—Ilyazeins TeH-
XKECIHAEC OHBIH OacTamKpl OJIIEMAEPIHIH Ki- Jieyl HeTi3iHJe BOIYOK TOPBIHBIH OTKi3y KaOileTiH
mripeitin, ycak Oeniekrepre OeiHyiMEeH cumar- AHBIKTay, TPAHYJIOMETPUSIIBIK KYPaMbIH 3€PTTEY.
TajaThlH TEXHOJIOTHSIIBIK eHjey mporieci. Kecy DKCHEPUMEHT HOTHIKEJIEPIHIH COMKECTIriH
MPOIIECi MEH €T IINKI3aThlH YCaKTay PEeXUMICPiH TEKCepy YIIIH aHAINTHKAJBIK 3€pTTeyJiep IIHKi-
TEOPHSUIBIK, KOHE HKCIEPUMEHTTIK 3epTTey Heris- 3aTTBIH «IIHEK — MBIIAaK — TOp» JKyHeciMeH e3apa
1H/Ie eTTapTKBIIITHIH KeCy MEXaHM3MiHiH KYpbUI- OpeKeTTeCy KYLITepiH 3epTreyre HerizmenreH [1-
MachlH KeTunmipy. ET mmki3aTblH ycakTayra 3]. ETTapTKBIITHIH KYPBUIBICHI MEH JKYMBIC iCTEY
apHaJIIFaH KOJNJAHBICTAFbl ETTapTKBIIITHIH Kecy NpUHIMII |- Il CypeTTe KepceTiireH.

MEXaHU3MiHE Tajaay, IBIIaKTap MEH TOPJIAPIbIH
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Cypert 1. KoHIBIPFBIHBIH KaJIbl KOpiHici

1 — Tipek pamacsl; 2 — )KYMBIC KOPIYCHI; 3 — KeCy MexaHu3Mi; 4 — mHeK; 5 — OekiTy raiikacel; 6 — )XyKTey OyHKepi;
7 — mydra; 8 — penykTop; 9 — Genmik Oepimic MexanusMi; 10 — AMEKTPKOZFAITKBIIIL.

ETTapTKpI  KYMBICHI  3JIEKTp  KO3FalT-
KBIIITBIH O€NIiK Oepiaic apKbLIbl PEayKTOpFa
OepeTiH aifHally MOMEHTIMEH Oactanansl. Pemyk-
TOp IMHEKTI KaXeTTI alHamy >KbUITaMIbIFbIHA
xerkizeni. IllHex aiiHama oTBIpwIN, OyHKepre
CaJIbIHFaH €T IIMKI3aThlH YCaKTay KYPBUIFBICBIHA
OarbITTaliibl. ¥CaKTay KYpBUIFBICHI Oenrimi Oip
peTIieH OpHajackaH Topjap MeH INbIIaKTapAaH
Typaabl. Topnap cantamara OpHATBUIBIIN, THIFBIH-
napMeH OekitinreH. [Ipmakrap ITHEKTIH alIbIHFbI
Oemirine OekiTiyin, WIHEKNeH Oipre aiHajIaibl.
[lIHekTiH aifHady HOTHMXKECIHIE €T MIUKI3aThl
MBIIIAKTap apKbUIbl KECLTiN, KeWiH ipi Tecikrepi
O0ap top apkbutbl eteni. lllmkizarTeiH 40 MM-Te
JIeHiHT1 KeceKTepi OyHKepre cajiblHaJlbl, OJapbl
IIHEK 1T aJTBI YCaKTay KYPBUIFBICHIHA KETKI3eIi.
¥YcakTay mpoleci KO3FaJMaWTBIH TOpJiap MEH
allHaJIMaJIbl  TBIIIAKTAPBIH, OCEPIHEH KYPEi.
[lIHek SNEeKTPKO3FANTKBIII aPKbUIBI ChIHAOETIK
Oepiic TeH peayKTOpJIaH KO3FaJIbIC ajajbl.

[

Cyper 2. ETTapTKBIIITHIH TOPIapHI

45

JKymbic KamepachlHAAa OHIMII aiiFa >KBUDKBITY,
OHBI TIBIIIAKKA JKETKI3y JKOHE TOpiap apKbLIbI
OTKi3y YUIiH OipKaJbINThI opaM Kalambl 6ap
aiiHaJManbl IIHeK KbI3MeT artkapansl. LIIHekTiH
epeKIIeNir — eT IIMKI3aThlH alJblH aja ycakray
JKOHE OHBI CHIFBIMJAaMal, KYpaMbIHIAFbl CYHBIK
(azacelH CcakTail OTBHIPBIN, PEXYLI MEXaHU3M
apKbUIBI  OTKI3y  YHIIH  KETKUIIKTI  KBICHIM
skacaysiaaa [4-6].

ETTapTKEIITEIH Kecy acnmadbl Topiaap MEH
allHaJIMasbl MBIIAKTapAaH Typaiasl. ETrapt-
KBIIITBHIH KECy 3JIEMEHTTEpl KO3FAIMANTBHIH IIbI-
IIaKTapa”, TeHrelIeK, TPareus Topi3ai TeCiKTepi
Oap AMCKITIK TOpJIapAaH Typabl, ojap aifHaIMabl
MBIIIAKTaPMEH KYNTACHIN XYMBbIC icteiini. Kon-
JBIPFBIIA TOPT TYPIL AUAMETPIIl TOpIapMeH 2 - i
cyperre (5x1072 M, 8x10° m, 16x1073 m, 25x107° M)
JKoHe OipHelle KecKill MbIMaKTapMeH —3-Tii
cyperte (YII KPEeCT Topi3li *OHE €Ki KaHATThl)
xabapIkTanfad [7, 8].
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Cypert 3. ETTapTKBIIITHIH HBIIIAKTapbI

[TeImakTap MeH TOpiap IIHEKTiH albIHFbI
merine Oypanein OekiTiireH Oojar caycakka
napajuielib  KbIpbl apKbUIbl OpHAThutaabl. [IbI-
IIaKTBIH OPTaJbIK TECiri MIHEK CayCarbIHBIH
CBIPTKBI TIIIHIHE COMKEC KeJedi, COHJBIKTaH
IIHEKTiH aiHally KO3FaJbIChl TBIIIAKKa Oepinei.
Topmap mHEKTiH caycarbiHa 00C OTBHIPFBI3BLIAIBL,
al olapAbplH aifHaJdyplHA >KOJI OepMmey YIIiH
€TTapTKBII KOPIMYCBHIHBIH ilIiHE MBIKTAN OEKiTi-
TeH INMOHKA KoJjjaHbuiansl. I[lpmmakrap MeH
TOpPIAP/BIH JKYMBIC OeTTepiHiH Oip-OipiHEe THIFBHI3
KaHacCybl KBICTIaK TaiiKaHbIH KOMETIMEH JXy3ere
achIpbuIabl. KilaccHKallblK KOHCTPYKIHMSAA KOJI-
JaHBUIATBHIH KPECT MIMIiH/1 NBIIIAKTap TOPT KaHAT-
TaH TYpajbl, OJapJblH KeCcy KbIpiapbl OCh OOMbI-
MeH OarpITTanrad. [IbIIaKTBIH aJIIBIHFBL OOJIri
KeCy KbIpbIHA TEPICHIUKYJISP OpHAJIAaCKaH TiK-
OYPBIIITH XKa3bIK OeT TypiHae opbiHaaFan [9-11].

3epmmey mamepuanoapvl men aoicmepi

Xazen—Ilyasetine menoeyi HeziziHOe em-
mapmgwiul MopuiHbly emKizy Kabiremi. Etrapt-
KBIIII TOPBIHBIH TEOPHUSIIBIK OHIMIUIIH HeMece
OTKi3y KaOlleTiH >XYMBIC OpraHbl >KaFjalblHa
cyiieHe oTeipein XareH - llyaseiinp TeHzneyi
apKBUTBI aHBIKTayFa Oonazpl. [ HapaBinKa FEUTBIM-
bIHJA Oenrii OosiFaHmai, aTalFraH TEHICY CYHBIK-
THIKTBIH IIBIFBIH MOJIIIEpI MEH KBICBIMBI apa-
CBIHAAFBl TOYENAUTIKTI cunmaTTaliabl. KpICBIMHBIH
ocepiHeH CYHBIKTHIK Oip HeMece OipHele caHblIay
apKbUIBI aFblll OTEMl, ajl arblH KapKBIHIBUIBIFbI
OJIapAbIH KOHCTPYKLMSUIBIK —CHIIaTTaMallapblHa,
SFHU CaHBUIAYJBIH paauychl (HeMece auamerpi)
MEH Y3BbIHJBIFbIHA, COHJAW-aK CYHBIKTHIKTBIH
TYTKBIPJIBIK KacHETTepiHe Tikeyell OaiaHbICTHL.
[IIHek TynbIpaThlH KBICBIMHBIH dCepiMEH eTTapT-
KBIIITHIH JKYMBIC OpPTaHbIHJa CYHBIKTBIK €MeC, €T
LIMKi3aThl KO3FaJlFaHblHA KapaMacTaH, eTTapTKbILI
TOPJAPBIHBIH, OTKI3TIIITIK KaOileTiH TeOpHsIIBIK
Typrbigad Oaramay ymniH XareH—Ilyaszeinp TeH-
JeyiH KoJImanyFa MyMKiHIik Oap [12, 13].

Ecenrey >xoHe ToxipuOemiK-3epTTEy XKY-
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MBICTapbIHAa OacTamkel THapameTpiepre Oaiina-
HBICTBI OEPIJIreH KbICHIM MOHI YIIIiH CYHBIKTHIKTBIH
HIBIFBIHBI AHBIKTAIAEL.

md* P

Q= - ="

1281 1739 81

— 'M3/C (1)

myHaa: d memece D — mmamerpi, M; R —
panuycel, M; P — kpickiM, [1a; #2@ — TYTKBIPIBIK,
ITa-c; | — Y3bIHABIFBI, M.

Hemece Oenrim IIBIFBIH Ke3iHAC XarcH—
[lyazeitnp TeHaeyiH OHIMHIH TECIKTEpPACH BIFbIC-
THIPBUIBIN IIBIFYbIHA COMKEC KEJICTIH KBICHIMIIbI
HeMece KBICHIMIIAp aWbIphIMBIH  Taly  YIIiH
naigananyra 0oJaibl.

p=Ap =20t 1281elQ ()
TR 7D

MyHnnarbl R — paguycel, M.

Tenpeyni TypAeHIIpY HOTIKECIHAE €TTapT-
KBIIII TOPBI TECIKTEPiHIH T€OMETPHUSIIBIK apaMeTpi
aHbIKTaaAbl. JluameTpiepi Oipaeit TecikTepi 6ap
TOp YUIiH Oy mapaMerp Kejeci Typjae ©epHeK-
Teael:

__ mR*

k. =

Tl,"d4 3
=—,M
8-l 1281

©)

MyHIarsL: d, R — inamMeTpi HeMece panyChl, M;

| — Y3BIHIBIFBI, M.

OPpTYpIIi AMaMETPIIi TECIKTEpi Oap TOp YIIiH
reoMeTpHSIIBIK KO3(D(UIMEHT Kelleci Typ/e aHbIK-
TaNajpl:

k.= Tr-(d%+d‘21+d‘3‘) M3 (4)
r 1281

TopablH TEOPHUSUIBIK OTKI3TIIITITIH aHBIKTAY
ywin Xaren—Ilyaszeinp TeHaeyiHe HerizaenreH
KeJleCl TOyeI UK Mai1amaHblIa bl
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M:kzz,oi kelc )
7734)

MYHJaFbI: kI — T€OMEeTpUsUIbIK apaMeTpi, M>;

Z — TeCiKTep CaHbl;

) — THIFBI3JIBIFHI,

#O® — TYTKBIPIIBIFHI;

P — kpicbIM, 1a.

I'panynomempusnvly, Kypamovl auvbikmay.
ET TiHnmepiHiH MemmepiiK KaJABIFBIH aHBIKTAY
JKOHE opi Kapail TPaHyJIOMETPUSIBIK Kypamra
Tajiay XKYprizy YIiH eT (papiibiHbIH OeIIeKTepin
OJIAPJIBIH OJIIeMIepi OOUBIHIIA CYPBINTAHIBI. by
peTTe OemnmIeKTepai YCaKTaly IopexeciHe Kapait
<5, 5; 8; 12; >12 mm mekrepinge 6eneni. On yiriH
eHIM chiHamayapbiH  gangiri 0,01 r OGonaTeiH
AHATMTUKAIBIK Tapa3buiapiaa e i.

Benmexrepnin ynecin (%) mMbiHa dopMmyiia
OOMBIHINA aHBIKTANIbL:

X, =m, -100/ m,, 6)

MYHJAFbl: Mo — CBIHAMAHBIH > KaJIIbl
Maccachl, T; m; — eJieMiepi OolbIHIIA O6JIiHICH
€T TiHJEePiHiH OeNIeKTepiHiH Maccackl, T.

JKamnvl  XUMUATLIK  KYpamobl  GHLIKMAY
coiHamansl Oip iny adicimen sicypeizingi. byn omic
€T TeH CYT OHIMJEpIHIH BUFAIIBUIBIFEl MEH
MaMTBIIBIFBIH KECIICTUITCH 9/IICTICH aHBIKTayFa
apHaJIFaH KYPBUIFBIHBI MMaliaiaHa OTHIPHII, OHIM-
HiH 0ip CyCHeH3HACHIH/A bUIFall, Mall XKoHE aKyblI3
KYPaMbIH TOHEKTi TYPJIC aHBIKTAYIaH TYPAJIbI.

bInzanovinvixkmer anvikmay. Canmarsr (2-3)
r, 0,001 r neitiH JoNIiKIEH ajbIHFAH €Ki peT
ycakranraH eHiMHIH cbiHamaceiH imy 150 0C
TEeMIepaTypaaa KenTipy MKa(blHAa [IBIHBI TasK-
mackl 6ap metaint Orokcte 1 carat OobI KenTipii-
ni. MECT 9793-74 sxone MECT P 51479-99 coii-
KEC BUTFAIBUIBIK (POpMyJia OOHBIHIIIA €CENTEINTeH:

X =(m —m,)-100/(m —m), ()

MYHJAFBI: X1 — BUTFa] Memmiepi, %; mi —
KenTipyre Jeiinri OrokcameH Oipre HaBecka
Maccachl, T'; My — KENTIPreHHeH KeHiHri OroKcaMeH
Oipre HaBecka Maccachl, I'; m — 0OC OFOKCTBIH
Maccachl, T.

Mait monwepin anvikmay. blnran aHbIK-
TaJFaHHaH KeWiH KeNTipiIreH yJiri OFOKCKe aybIc-
THIpBUIIBI 3koHE (10-15) M epitkim (3trn 3dupi)
Kyibuasl. Maiigp! any (3-4) munyT iminzge 4-5 per
KaWTaTaH[Bl.

[Ipomecc ke3iHme YATI apanacTRIPBUILII, P
OKCTpaKUMsIaH KEWiH epiTKIMIeH ajbIHFaH
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Mainbel CBHIFBIHIABL KOUBUIABL. COHFBI  epITKIII
aNblHFAaHHAH KeHiH OHBIH KalIbIFbl ayana Oy-
JTaHABIPBUTIBL. MalChI3IaHIBIPBUTFAH YT CaJIbIH-
raa Orokca 105°C temmneparypaga 10 MuHyT

KenTipinmi.

Maii memmepi MECT 23042-86 craH-
JapTblHa colikec Keneci QopMmyrna  apKbUIBI
eCenTeNe/Ii:

X, =(m, —m,)-100/m,, (®)

MYHJIAFbl: X1 — Mail Memmepi, %; mp —
MalCBhI3IaHABIPYFa JEHIHT1 KenTipiiren yiari 6ap
OFOKCTBIH MAaccachl, T; My — MaWCHI3AaHIBIPBUIFaH
yiri 06ap OIOKCTBIH Maccachl, I'; Mo— YJITIHIH
Maccachl, T.

Kynoiy menmwepin aumvixkmay. Maiichi3-
JAaHJABIPbUIFAHHAH KEWIHT1 OIOKCTIH IIIH aJJIbIH
ana KbI3JBIPBUIBIN, OJIICHICH THIEIbIe Cajbl.
brokcTiH KkaObIpranapelHIa KajFaH HaBecka
KaJABIKTAPBIH a3 MOJIIIEepIeri epiTKIIIIeH KY/Ibl,
KCWiH OHBI CYy MOHIIACBHIHAA KBI3ABIPY apKbLIbI
KeTipi.

Kyprak MalichI3nanabIpblIFaH HaBECKAChI
Oap Turenbre 1 M MarHWi aneTaThiH KOCHIIL,
ANIEKTP IIUTKACKIHAA KeMipieHaipai. ConaH Kelin
Mmyens nemine (temneparypacst 500-600 °C) 30
MHUHYTKa KoOWmbl. Jlom ocbutait 1 mi Marawmit
aleTaThl epITIHAICIH MUHEPaJIIaIbl.

Kynnin  memmepiH  MbIHa
OOMBIHIIIA ECEITE]:

hopmyna

X =(m;, —m,)-100/m,, ©)

MYHJIa:

x3 - KYJIIiH Meepi, %;

M1 — KYJI Maccachl, T;

M; — MarHWil  ameratsl  epiTiHAICIH
MUHEpaiaylaH aJblHFaH MAarHuid OKCHJIiHIH
Maccachl, T;

Mo — 1JIMEK Maccachl, T.

Axywvi3 monuepin anvikmay. MECT 25011-
81 cTaHapTHIHA COMKeC aKybI3 MOJIIep] ecentey
Keleci popmyrna OOWBIHINA aHBIKTAIIA B

X =100— (X, + X, + X3), (10)

MYHJIAFbl. X— aKkybI3, %; X1 — butrai, %; X —
Mmai, %; X3— kyn, %.

Hoamuboicenepi scane onapovt mankwiaay

ET mIMKI3aTBIHBIH XUMESUIBIK — KYPaMBIH
3eprrey. ETTIH XUMHSIBIK KYpaMbl OHBIH Kypa-
MBIHIAFbl  BUTFAN, Mal, KyJd JKOHE aKybI3
MeJmepiMer cumarranansl [14, 15].
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Kecte 1. Optypi eT TypiepiHiH XUMHSAIBIK KYpambl, %o

ETTiH aTaysl Maccanplk yiiec memepi, %

blnran Mait Kyn AKysI3
CurIp eTi 63,9 16 1,3 18,8
JKBIIKEI eTi 71 8,7 2,2 18,1
TaysIK eTi 71,4 6,1 1 21,5
Koii eTi 61,5 20,5 1,6 16,4
Iomka eti 53,7 21,7 1,4 23,2

1-xecTtemeH Mail MeH aKybI3IBIH MOJIIEpi
OoiiblHIIA KOM eTi MeH ImomKka eTi Oacka eT
TYpJIepiHEH achll TyceTiHi Oaiikananpl. Maii MeH
aKyBI3JIbIH KOFapBI MOJIIIIEP] €TTi OPTYPIIi OHIMIED
OHJIipyre Komnaimel mukizar eremi. COHBIMEH
Karap, eTTiH bUIFaJIAbLIBIFBIHBIH, KOII 6OHyI)I OHBI

P
b

40 R'=1
35
30
25
20

15

DapluTbiH, TYHIpWIiK Kypambl , %

10

+ [acrypniTop

ajFraHHaH KeWiH OipAeH eHIeyli Hemece OY3bLIY
MPOIECTEPiH OOIIBIPMANTHIH HEMECE TEXKCHUTIH
JKaFdaiaapaa cakrayasl KaxkeT ereni: 2 °C—taH 6
°C—ka npeifiHri Temmeparypamga — 24 cararTaH
apteIK emec; 12 °C - ta — 1 aiira geiiin; 18 °C-ta —
2 aiiiaH apTBIK €eMecC.

y=0,033d* - 1,138d" + 12,774d? - 49,393d + 63,273

y=0,0351d" - 1,2247d* + 14,288d - 60,335d + 84,636

W }acanfaH Top

R?=1

10 12 14 16

$apw GenwerrepiHiy
enuem,M-lO":

Cyper 4. ET TapTKbIIITBIH KECy MEXaHHU3MIiHIH KOHCTPYKIMSCHIHA OaillaHBICTBI CHBIP €Ti (hapIIbIHBIH TPaHyJIo-

METPHSIIBIK KYPaMbIHBIH ©3repyi

.
(=]

y=0,1003d* - 3,4011d? + 33,953d - 70,322

R?=0,9954

%
w w
(=] w

=)
w

DapwTeiH, TYHIpWIK Kypamel ,
[ = =
(=] w (=]

w

(=]

0 2 4 6

+ lactypni Top

8

M }acanraH Top

y = 0,0458d° - 1,7049d” + 19,494d - 41,428
R?=0,9999

10 12 14 16
®apw benwekTepiHiK,
«ulu.lem,l\.!rl(]'2

Cyper 5. ET TapTKBIIITBHIH Kecy MEXaHU3MiHIH KOHCTPYKLMSIChIHA OaiiIaHbICTHI KOH €Ti (papIIbIHBIH I'PaHyJIOMETPHUSIIBIK

KYPaMBbIHBIH €3repyi
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Ocpinaiiima, >XYpri3iireH 3eprreyiep op- KEeHWiH aJaM ar3achlHa KaXKETTl JKOHE Iaimalibl
TYpTi €T INWKI3aTBIHBIH XUMUSIIBIK KYPaMbIH areMeHTTepre Oail eT eHiMAepiH OHIIpyre Herisri
aHBIKTayFa MYMKIHAIK Oepai. On THicTi eHIeyneH MIFKI3aT peTiHAe MaiIaJaHbUTYbl MYMKIiH.

40
° y= 0,0298d! - 1,0482d° + 12,261d? - 51,336d + 72,5
5 35
g
2
> 30
X
E_ 25
5
T 20
]
315
m
-3
10 v=0,0293d" - 1,037d* + 12,0112 - 49,239d + 72,242
R?=1
5
0
0 2 4 6 8 10 12 14 16

®apw 6enwekTepiHiy

+ [actypni Top W }acanfaH Top onwem, m-10~2

Cyper 6. ET TapTKBIIITBIH KeCy MEXaHM3MiHIH KOHCTPYKLMSCHIHA OaillaHBICTBI TaybIK €Ti (apUIbIHBIH TpaHyJo-
METPHSIIBIK KYPaMBIHBIH 63repyi

=
=

y =0,0202d" - 0,696d° + 7,7544d? - 28,434d + 35,667
R?=1

w
w

[*%]
(=]

]
[==]

dapwThiH, TYHIpWiK Kypamsel, %
= o]
w w

1 y =0,0252d" - 0,8352d* + 8,8398d? - 30,642d + 38,879
5 Rz =1
0
0 2 4 6 8 10 12 14 16
hapw GenwexTepiniy
4 [lacTypni Top W acanfaH Top enwem, m-10~%

Cyper 7. ET TapTKBIUTHIH KeCy MEXaHW3MiHIH KOHCTPYKIIMSCHIHA OalIaHBICTHI JKBUIKBI €Ti (hapIIbIHBIH TpaHyJo-
METPUSUIIBIK KYPaMBIHBIH e3repyi

Oprypii eT QapliblHBIH TYHIpIIK Kypa- KYpBUIBICBIHA ~ OalilaHbICTBl  I'padUK  TYpiHIE

MBIHBIH MOHJIEPIHIH ©3repyiH aHBIKTay VIIiH kepceTinmi (4 — 8 cyperTepre colikec).
OeJIIeKTep IiH eJIIeMIepl KECKIll MEXaHU3MHIH
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Lo
=

v =0,0295¢% - 1,0165d? + 11,614d - 46,621d + 61,394

w
u

Ly
=

Bt
=

DapwThiH TYHipLWIiK Kypambl , %
[ [ ]
wn (9]

10
y=0,0319d" - 1,0793¢" + 11,887d’ - 44,889d + 56,242
2 _
5 R°=1

0

0 2 4 6 8 10 12 14 16

$apw benwekTepiniy

4 [lacTypni Top W acanfaH Top enwem, 107

Cyper 8. ET TapTKBIIITHIH KeCy MEXaHHM3MiHIH KOHCTPYKIHMACHIHA OaiaHBICTHI MIOMIKA €Ti (apIIbIHBIH TpaHyJIo-
METpPUSIIBIK KYPaMBIHBIH €3repyi

Onimainir kr/c
0,08 -
007 - . ! } | .
0,06 - , A | ! | |
005 — - - e i —— —
0,04 - - : - | - { ‘
0,03 - ' 1 ' | -
0,02 - . ! ! | |
0,01 | ! !
0 +— o= o} - =1 -
1 2 3 4 S5 ErTypi
B Tactypai Top B Kacaaras Top

Cyper 9. 3epTrenreH Kecy MeXaHW3MiI KOHCTPYKLMSCHIH JKOHE €T IIHKI3aThl TYpPiH KOJIZaHFaH/Aa SKCIIEPUMEHTTIK
KOH/IBIPFBIHBIH OHIMJIUIITIHIH e3repyi

1 — cublp eriHeH TapTbuFaH ¢api, 2 — XKBUIKEI €TIHEH TapThUFaH (api, 3 — TaybIK e€TiHeH TapThuFaH Qapur, 4 — Kok
eTIHEH TapThuFaH apil, 5 — oNKa eTiHeH TapThlUFaH (apul.
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3eprTey OaphIChIHAA KECKIIl MEXaHU3MHIH 2
TYpi KOJIaHBUIJBL JACTYPIi kKoHE kacanFaH. ET
(hapIIBIHBIH TYHIPIIIK KYpaMbIH aHBIKTAy YIIiH
OexmiexkTep emmeMziepi OOWBIHINA CYPBITTAIIBL.
@apiuTely yiariiepi Aoctypii (KaObLiaarbIi Top,
AMKBIII MITH/AI THIIIAK, TECITIHIH nuamMeTpi 12 MM
TOp) JKOHE jKacanFaH (KaOBUIAAFBII TOP, aWKBIIT
MINTHAI MBIIAK, TeCIKTePIHIH JAuaMeTpi 9pTypiii
TOp) KECKIIll MEXaHW3MJICP/i MaiaiaHa OTBIPBIT
anpiHFaH. byn Jxarmaiima OenmiekTep ycakTamy
JIopexecine kapait 3-teH 14 wMMm-re neHiHTi
apabIKTa OeiHII.

ET dapisiabiH OemiekTepiHiH ememaepi
OOMBIHIIA TPAHYJIOMETPHSIIBIK KYPaMbIHBIH Tpa-
¢duKTepiHEeH KepiHIN TypraHmail, OeneKTepIiy

ipi-KilIiJirine Kapai TapaimyblH eCKepceK, apTypdi
€T TYPJIEPiH YKKIIITEY YIIiH eH THIMAICI — opTypIi
JUaMETpIIi TecikTepi 6ap TOpsl Oap KeTUIIIpiITeH
Kecy MexaHu3Mi O0Iajbl.

ETTi yHTaKTay npOLECiHIH JHEPreTUKAaCHI
Kecy, KBICBIM JKOHE YHKeNic KYIITepiH >KeHyTe
JKYMCaIaThIH OeNICeH I KyaT apKbUIbl aHBIKTAJIA/IBL.
Bactankpl ke3eHAe KO3FaNTKBIITHIH OelceHml
KyaTbl €H >KOFapbl OOJIBII, )KYKTEME apTKaH CallbIH
YIFaibIn OThIpagsl. TYpakThl KYMBIC PEKHMIHIE
yHTaKray KyaTelH N Temenneri ¢opmyna Ooii-
BIHIIIA aHBIKTayFa Oonaasl [16, 17].

N=3-U-I-cosd

Kyarei, kBT

4,9

4,8

4,7

4,6

4,5

4,4

4,3
1 2

B Tecrypai Top

B JKacaaram Top

Er Typi

Cyper 10. ET mHKI3aThIHBIH TypiHE >KOHE KECy MEXaHH3Mi KOHCTPYKLHMSCHIHA OailfIaHBICTBI SKCHEPUMEHTTIK

KOH/IBIPFBIHBIH KyaTBIHBIH ©3Tepyi.

1 — cublp eTiHeH TapThUFaH ¢apii, 2 — KBUIKbI €TIHEH TapThUIFaH (apii, 3 — TayblK €TiHEH TapThiIFaH ¢apii, 4 — Koi

€TiHEH TapThUraH (apii, 5 — MOIIKa eTIHCH TapThIIFaH (apiir.

Kopvimuinoot

ETTapTKBIITBIH  Kecy Kypajbl KO3Fal-
MaWTBIH TOpJap MEH aiHaJIMaJibl IbIIIAKTapAaH
Typaabl. KosraaMalThIH TOpiap JeHIeJeK >KoHe
Tpanenus Topi3ai TecikTepi Oap AUCKLIEp peTiHze
’KacaJiblll, aifHaJIMaJIbl MBIIIAKTAPMEH JKYIITACHII,
KECKIIIl 2JIEMEHTTEepAI Kypaiiasl. ETTapTKbIm TOpT
TYpJIi JMaMeTpli TopiapMeH ka0 ApIKTaarad — 5, 8,
16 >xoHe 25 MM, COHBIMEH KaTap YII CEKTOPIBI
XKoHe Oip KuFall KEeCKilll TOp JK9HE YLI KpecT
TOpPi3Mi, €Ki EKIKAHATTHI MbIMAK KOJJAHBUIAJIb.
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ETTapTKbIl  TOPBIHBIH TEOPUSJIBIK  ©HIMILIITI
HEMece OTKI3y KaOijeTi »KYMBIC OpraHbl JKar-
JlaiiplHa cylieHe oTeIpblll XareH—Ilyazelnb TeH-
Jieyl apKbUIBl ecenTeni. ['mapasnukanan Oenrimi
Oonranai, OyJ1 TeHIEY CYMBIKTHIK IIBIFBIHBI MEH
OHBIH KBICHIMBI apachlHIaFrbl OAilIaHBICTBI CHUIIAT-
Taiifpl. ETTIH XWMHSIBIK KYpaMbl OHBIH Kypa-
MBIH/IaFbl BUFAJ, Mai, KyJl )KOHE aKybl3 MeJepi
apKbUIBI CHIIATTANAJbl. BYN KepceTKimTep eTTiH
TaFaMbIK KYHABUIBIFBIH, CalachblH JKOHE OHICY
MPOIIECIH/IETT EPeKIIeNKTepiH aHBIKTayFa MYM-
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KiHgik Oepeni. 3eprrey OapbichiHOa €Ki Typii
KECKIlll MEXaHW3M KOJNJAHBUIABL: ASCTYPJi KoHE
KaHamaH o3ipieHred. ET QapmibHBIH TYHIpIIiK
KYpaMblH aHBIKTay VIIiH aJblHFaH OeexTep
eJeMaepi OOMBIHINA CYPBINTAIIBI.
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INFLUENCE OF OLEASTER POWDER ON THE QUALITY OF MECHANICALLY
AERATED YEAST-FREE BREAD

SH.A. TURSUNBAYEVA , Al IZTAYEV " | M.A. YAKIYAYEVA® '

iD)
ZH.K. NURGOZHINA , B.I. IZTAYEV ¥ | B.ZH. MULDABEKOVA ,

M.N. MAMYRAYEV '

(Almaty Technological University, Republic of Kazakhstan, Almaty 050012, 100 Tole Bi Street)
Corresponding author’s e-mail: yamadina88@mail.ru*

This study investigates the effect of oleaster (Elaeagnus angustifolia L.) powder, with and without the stone, on
the quality of mechanically aerated yeast-free bread produced using mechanical dough aeration, deep-freezing of
dough semi-finished products, and subsequent microwave thawing before baking. The study is relevant to the growing
demand for bakery products with enhanced nutritional value and to advances in frozen dough technologies that reduce
dough preparation time while ensuring consistent quality of the final products. The aim of the research was to evaluate
the influence of different levels of oleaster powder, with and without the stone, on the rheological, sensory,
physicochemical, and nutritional properties of mechanically aerated yeast-free bread and to determine the optimum
formulation. Modern analytical methods were employed, including the evaluation of dough rheological properties
using the Mixolab and CT-2 Structurometer, sensory assessment, determination of physicochemical characteristics,
chemical composition, vitamin and mineral contents, and mathematical modeling of the experimental data. The results
demonstrated that incorporating oleaster powder improved the nutritional and biological value of bread, enhanced the
structural-mechanical properties of the dough, and increased the contents of vitamins and minerals. The best overall
performance was achieved with the formulation containing 20% stone-free oleaster powder, which provided the
optimum combination of crumb porosity, specific volume, sensory quality, and chemical composition. The developed
formulation and processing technology can be applied in the industrial production of functional bakery products and
frozen mechanically aerated yeast-free dough semi-finished products.

Keywords: mechanically aerated yeast-free dough; oleaster powder; frozen dough semi-finished
products; shock freezing; structural-mechanical properties; rheological properties; bread quality.

BJIMAHUE IMTOPOUIKA JIKU/JIbI HA KAYECTBO CBUBHOI'O
BE3JIPOXKEBOI'O XJIEBA

II.A. TYPCYHBAEBA, A.M. U3TAEB, M.A. AKUAEBA", )X.K. HYPI O)KHHA,
b.U. U3TAEB, b.)K. MYJIJIABEKOBA, M.H. MAMBIPAEB

(AnMaTHHCKMII TeXHOJOrMYecKuii yHnBepcuTeT, Pecnydauka Ka3zaxcraHn,
050012, r.Anmarsl, yJ. ToJe 6u, 100)
DneKTpoHHas 10YTa aBTOpa-KoppecnonaeHTa: yamadina88@mail.ru*

B cmamuve npeocmasnenst pesynsmameul ucciedoganusn eauanus nopouwika 0xcuowl (Elaeagnus angustifolia
L.) ¢ xocmouxoii u 0e3 KOCMOUKU HA KA4eCmeo COUBHO20 0e30P0IHCIHCe8020 Xeba, U320MOBIEHHO20 C
UCNOIb306AHUEM MEXHOI0ZUU MEXAHUYECKO20 AIPUPOSAHUA mMecma, 21yOoKoll 3aMopo3Ku nonypadbpuxkamos u
nocnedyiwoweco CBY-pazmopasrcusanua neped 6vineukoi. AKmyanbHocms UCCIe006aAHUA  00yCl061eHA
HeobX00uMocmuio paspabomKu HOBbLIX GUO0E8 X1e000YI0YUHBIX U30e Uil HOBLIUIEHHOI NUWLEOll UEHHOCU U
COBEPUIEHCMBOBAHUA MEXHOTIOZUIl NPOU3B00CHIBA 3AMOPONHCEHHBIX NOTIYPAOPUKANO8, NO3GONAIOUUX COKDAMUMD
RPOOONIHCUMENLHOCHL MECMONPUZOMOBIEHUA U 00ecnetums CMaduibHoe Kauecmeo 20moeoil npodykuyuu. Llenvro
UCCIe006AHUA ABNIAIOCH U3YUEHUE GIUAHUA DAZTUYHBIX 003UPOGOK NOPOUIKA OHCUOBL C KOCHOYKOU U He3 KOCmOoYKu
Ha peoniozuyecKue, opzaHoienmuiecKue, PU3UKo-XumuiecKue u nuuieble NOKA3amenu cOUHO20 0e30P0OIHCHCEE020
X1eba, a maksice onpedeneHue ONMUMAIbLHOU peyenmypsl. B pabome ucnonv3osanst cospemennvie memoovt OyeHKu
Kauecmea Xie0o0ynouHbIX U30enull, GKII0UAA UCCIE008AHUE PEONOCUYECKUX CEOTICHIE MeCHld ¢ RPUMEHEHUEM
npuoopoe Mixolab u Structurometer CT-2, opzanonenmuueckuil anaius, oOnpedeieHue QUIUKO-XUMUUECKUX
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nokazameneil, XUMUYECKO20 COCHMABA, COOEPHCAHUSI GUMAMUHO8 U MUHEPAIbHLIX GEWLECME, a4 MAKIHCe
Mamemamuyeckoe MoOeauposanue IKCREPUMEHMAILHBIX OAHHbBIX. YCMAHO0BIEHO, YMO 6HeCEHUE NOPOULKA 0HCUObL
CROCOOCHEYem ROGLIUIEHIIO RUWEBOTL U DUOTI0ZUYECKOT YUEHHOCHIU X1e0ad, YIYUULEeHUI0 CIPYKIYPHO-MEXAHUYECKUX
COIICME MeCma U YEeIUYEeHUI0 COOEPHCAHUS GUMAMURO6 U MUHepanbHbix eeujecms. Haunyuwue pesynomamel
noayuensl npu ucnonvzosanuu 20 % nopowka 0)cudvt 6€3 KOCMOUKU, 00eCneuUsaIOuiez0 ONMUMAIbHOE COYemanue
ROpUCHOCU, YOEbHO20 00beMd, OPZAHOJIENMUYECKUX XAPAKMEPUCHMUK U XUMUYECKO20 COCMABA 20MOGHIX
uzdenui. Ilpakmuueckan 3Hauumocmos padomel 3aKi0UAEMCs 6 603MONCHOCIU UCHONb30GAHUA PA3PAGOMAHHOIL
Peuenmypol U MeXHOJ0ZUU HPU APOU3B00CHIEe (DYHKYUOHANBHBIX XJ1€000YN0UHBIX U30CAUN U 3AMOPOIHCEHHBIX
COUBHBIX 0E30POIHCIHCEBBIX NOJIYPAOPUKAMOE HA NPEONPUAMUAX XT1eOONEKAPHOI NPOMBIULIEHHOCHU.

KioueBbie cioBa: cOuBHOe 0e3IpOiKiKeBOe TeCTO, NOPOLIOK UKHIbI, 3aMOpPOKeHHbIE
noaydadpukarsl, MIOKOBas 3aMOpPO3Ka, CTPYKTYPHO-MeXaHH4YeCKHe CBOWCTBA, peoJIOrHYecKue
XapaKTepPUCTUKH, KA4eCTBO XJ1eda.

AKNJE YHTAFBIHBIH AITBITKBICHI3 MEXAHUKAJIBIK
AIPAIMAIAHTAH HAHHBIH CAITACBIHA 9CEPI

IIA. TYPCYHBAEBA, A.M. U3TAEB, M.A. AKUAEBA", )X.K. HYPI OJKHHA,
b.U. U3TAEB, b.)K. MYJIJIABEKOBA, M.H. MAMBIPAEB

(AnMaThI TEXHOJIOTUSIBIK YHUBepceuTeTi, Kazakcran Pecny6imkacsl,
050012, Aamatsl K., Tese 6u komeci, 100)
ABTOP-KOPPECTIOHACHTTIH AJIEKTPOHABIK nouyTackl: yamadina88@mail.ru*

Maxanaoa KamvipObl MeEXAHUKANBIK AIPAUUATLAY MEXHOIO02UACHL He2i3inde OaublHOAN2aH, HCapmbliail
adpukammapvl mepen my3oamuiivin, Ricipy andblHOG MUKPOMOJIKbIHObL neuime JHcidiminzen auiblmKbicobl3 HAHHBIH
canacwvina cyiiekmi ycane cyiexciz mncude (Elaeagnus angustifolia L.) yumazoinvin acepin 3zepmmey naomuoicenepi
YCblHbLIZAH. 3epmmeyoil, 03eKminizi mazamovlK KYHObLIbIZbL HCOAPbl HCAHA HAH-MOKAWL OHIMOEPIH a3ipaey JHcaHe
Kamuipobl OaiiblHOAY YAKbImblH KblCKAPMbIN, OQUblH OHIMHIH MYpPAKmMbl CANACLIH KAMMAMACHI3 ememiH
MY30AMbLIRAH Heapmulaal Gadpukammaposvl OHOIPY MeXHOI02UANAPLIH HCeminoipy KaxcemminizimeHn Hezizoeneoi.
3epmmeyodiny, maKcamuvl — CyleKmi JcaHe CYHeKci3 Jcude YHMAbIHbIY IPMypPai MONMEPIiHIH, MeXAHUKATbIK
AIPAYUANAHIAH AUILIMKDICHI3 HAHHBLY PEO0I0ZUANBIK, OP2AHOIENMUKAIbIK, (DUUKA-XUMUATBIK HCIHE MAAMOBIK
KopcemKkiuimepine acepin aubiKmay, COHOQU-ax, OHMAIbl peyenmypanvl Hezizoey. 3epmmey 0apbvicbiHOQ HAH-
moKauwi OHIMOEpPIniy canacvli Hazanayoviy 3amanayu 0icmepi Konoanwvliovl. Kamvipoviy peonousanvik Kacuemmepi
Mixolab arcane Structurometer CT-2 acnanmapuoinoiy komezimen 3epmmenoi, 0atiblh OHIMHIY OP2AHOIENMUKATBIK,
JHcane QUIUKA-XUMUATBIK KOpcemKiuwimepi, XUMUAIBLIK KYpambl, GUMAMUHOED MEH MUHEPANObIK 3ammapobly
MoNuepi aHbIKMai0bl, COHOAL-AK, MacipudeniK depexmepze MamemMamuKaablK mooenvoey xcypeizinoi. 3epmmey
Hamudicenepi dncude YHMAZbIH KOJOAHY HAHHBIN MAAMObIK MHCIHE OUO0/102UANBIK KYHOLLIbIZbIH APDMMbIPLIN,
KamulpOblH, KYpollblMObIK-MEXAHUKAIbIK KACUEHIMEPIH JHCAKCAPMbIN, GUMAMUHOED MEH MUHEPANObIK 3aMmMapOblH
Mmonuepin koobeimeminin kopcemmi. En scozapvr namuscenep cyiiexciz sycude ynmazoitnoltyy 20 % monuwepin
Konoanzan kezode anvinovl. byn ynei xkeyexminici, meHwikmi Ko1emi, 0OpeaHoIenmMuKanvlk Kacuemmepi dHcaHe
XUMUATIBIK KEPAMbL OOHbIHULA eH Hco2apbl KepcemKiuimepze ue 6010bl. 3epmmey HamudicenePiniy nPaAKmMuUKauIblK
MAaHbI3bl I3IPSIEHZEH PeUenmypa MeH MeXHON0ZUAHbL HAH RICIPY KICINOPbIHOAPLIHOA PYHKYUOHAIOBIK HAH-MOKAUL
OHIMOEpPi MeH MY30amblilean MEXAHUKANBIK aIPAYUATAHAH AUBIMKBICHI3 JHcapmulaail padpukammap oHOipicinoe
KO10aHy MYMKIHOIZIMen cunammanaobl.

Heri3ri ce3gep: MeXaHMKAJBIK aIPalUSJIAHFAH AIIBITKBICHI3 KAMbIP, JKHAe YHTAFbI,
MY3aTBUIFAH KapThLIaii (padpuKaTTap, IOKTHIK MY31aTy, KYPbLIbIMAbIK-MeXaHHKAJIBIK KacueTrTep,
PEOJIOTHSIBIK KACHETTEP, HAH CaNachl.

Introduction plant-derived raw materials has demonstrated that
One of the priority directions in the such ingredients can significantly improve the
development of the bakery industry is the creation nutritional and biological characteristics of bakery
of bread products with enhanced nutritional and products without the need for complex
biological value. technological processes or synthetic additives.
Contemporary research on incorporating Among the most promising approaches is the use
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of powders obtained from berries, fruits, and wild-
growing plants, since they not only enrich bread
with essential nutrients, particularly vitamins,
dietary fiber, and natural antioxidants, but also
expand the range of functional bakery products
while preserving their desirable consumer charac-
teristics and overall product quality [1-5].

The incorporation of plant powders can also
affect the water absorption capacity of dough, its
rheological and structural-mechanical properties,
the formation and development of the gluten
network, and the technological characteristics of
the dough during processing. Consequently,
experimental determination of the optimal dosage
of such powders and the corresponding
technological parameters is essential to ensure
stable product quality and desirable functional
properties [4, 5].

Of particular interest to the bakery industry
of Kazakhstan is the utilization of the fruits of
Elaeagnus angustifolia L. (oleaster), a plant widely
distributed throughout the regions of Central Asia.
These fruits are distinguished by their
exceptionally high content of dietary fiber,
phenolic compounds, naturally occurring sugars,
minerals, and vitamins. In addition, available
studies indicate that oleaster fruits possess
considerable antioxidant capacity, with research
focused on the chemical composition of oleaster
fruits and on methods for their drying and
processing. At the same time, there is evidence that
the application of non-conventional dough-
processing technologies, including microwave
(MW) treatment, contributes to the preservation of
the functional properties of fruit-derived raw
materials while simultaneously enhancing their
technological value [1-3, 6-9].

Another relevant and rapidly developing
area of bakery technology is the production of
yeast-free whipped dough, in which the porous
structure is formed through the mechanical
incorporation of air into the dough system. This
technological approach makes it possible to
substantially reduce dough preparation time,
shorten the overall production cycle, and improve
manufacturing efficiency without the use of
baker’s yeast [8, 9].

Additional technological advantages of the
whipped dough process become particularly
evident when frozen semi-finished products are
employed. Modern deep-freezing technology
enables centralized dough production, followed by
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transportation over long distances and baking
immediately before sale, thereby reducing
production costs and decreasing labor intensity.
According to recent studies, frozen dough
technology represents one of the most rapidly
developing sectors of the bakery industry, since the
processes of deep freezing and subsequent thawing
markedly influence the protein-starch matrix of
dough, moisture distribution, and the rheological as
well as structural-mechanical properties of both
dough and the finished bread [10-14].

Despite the considerable number of
published studies, there remains a substantial lack
of information on the integrated use of oleaster
powder prepared both with and without the stone
in the production of yeast-free whipped bread from
frozen dough followed by microwave (MW)
thawing. Furthermore, the influence of these
technological factors on the organoleptic
characteristics and biochemical composition of
bread, including the contents of proteins,
carbohydrates, vitamins, minerals, and dietary
fiber, has not been sufficiently investigated. In
addition, no studies have reported mathematical
optimization of the formulation based on a
comprehensive evaluation of bread quality
indicators.

Therefore, the aim of the present study was
to investigate the effect of oleaster powder
produced from fruits both with and without the
stone on the quality characteristics of yeast-free
whipped bread manufactured using deep-freezing
technology followed by microwave (MW)
thawing, and to determine the rational formulation
parameters through mathematical modeling and a
comprehensive assessment of the bread quality
indicators.

Materials and research methods

First-grade wheat baking flour (GOST
26574-2017) [15], table salt (GOST R 51574-
2018) [16], food-grade citric acid (GOST 908-
2004) [17], drinking water complying with sanitary
and hygienic requirements, and Elaeagnus
angustifolia L. powder prepared from fruits with
and without stones were used as the research
materials. The powder was produced under
laboratory conditions from previously dried fruits
by grinding them into a powder (Figure 1). The
experimental studies were carried out in the
laboratory of the Research Institute of Food
Technologies of Almaty Technological University.
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" b)

Figure 1. Elaeagnus angustifolia L. powder: (a) prepared from fruits without stones; (b) prepared from fruits with stones

Seven variants of yeast-free whipped dough
were prepared for the study: a control sample
without the addition of Elaeagnus angustifolia
powder; three experimental samples in which part
of the flour was replaced with Elaeagnus
angustifolia powder prepared from fruits with
stones at levels of 10, 20, and 30%; and three
experimental samples in which part of the flour was
replaced with Elaeagnus angustifolia powder
prepared from fruits without stones at levels of 10,
20, and 30% of the flour weight.

The control sample consisted of yeast-free
whipped bread prepared according to a formulation
containing 100 g of first-grade wheat baking flour,
10 g of table salt, 5 g of food-grade citric acid, and
drinking water in an amount calculated to obtain
dough with the specified moisture content. In the
experimental samples, part of the wheat flour was
replaced with Elaeagnus angustifolia L. powder
prepared from fruits with stones or from fruits
without stones at levels of 10, 20, and 30% of the
flour weight. Accordingly, the amount of wheat
flour was reduced to 90, 80, and 70 g, while the
amount of Elaeagnus angustifolia L. powder was
10, 20, and 30 g, respectively. The amount of table
salt (10 g), food-grade citric acid (5 g), and the
guantity of added drinking water remained
unchanged in all the samples under investigation.

The dough was prepared using a laboratory
mechanical dough aeration unit equipped with a
sealed high-pressure chamber with a capacity of 5
L, a whisk-type rotor, a programmable drive, and a
pressure control sensor with an accuracy of +0.1
MPa. Atmospheric air served as the gas medium.
Each batch weighed 300 g, approximately 20% of
the chamber's working volume, ensuring effective
saturation of the dough mass with air.

Before mixing, all dry ingredients (flour,
table salt, citric acid, and Elaeagnus angustifolia
powder) were weighed on laboratory scales with an
accuracy of +0.01 g and pre-mixed for 1 min to
ensure uniform distribution of the powder in the
flour mixture. Drinking water at 18-20°C was then
added in the amount required to achieve the
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specified moisture content, after which the mixture
was transferred into the whipping chamber.

To prepare the experimental bread samples,
the dough was mixed at a rotor speed of 1000 rpm
for 4 min, ensuring uniform distribution of the
ingredients, hydration of the flour, and formation
of the dough’s protein—starch structure. At the
second stage, the chamber was hermetically sealed,
atmospheric air was supplied until the pressure
reached 4.0 £ 0.1 MPa, and the dough was
mechanically whipped at a rotor speed of 500 rpm
for 1.5 min. The combination of elevated pressure
and mechanical treatment ensured uniform
distribution of fine air bubbles and formation of a
stable aerated dough structure. For the
mathematical modeling, a separate experimental
series was conducted in which the mixing shaft
rotational speed (x:) and mixing time (x2) were
varied according to the experimental design within
the ranges of 225-1125 rpm and 3-9 min,
respectively, while the dough freezing temperature
(xs) was varied at —14, —27, and —38°C. The
remaining technological conditions, including the
pressure and mechanical aeration conditions, were
maintained as described above.

After whipping, the pressure inside the
chamber was gradually reduced to atmospheric
pressure. The dough was then removed, shaped
into dough pieces, and deep-frozen. Freezing was
carried out in a POLAIR CR5-G blast freezer
(Russia) at temperatures of -14, -27, and -38°C
according to the experimental design until the
temperature at the center of the dough piece
reached -18°C, which required approximately 60-
90 min depending on the freezing temperature.
After freezing, the dough semi-finished products
were hermetically packed in food-grade
polyethylene bags and stored at -18 + 2°C for 30
days.

Before baking, the dough pieces were
thawed in a domestic microwave oven at 800 W for
2-3 min until the temperature at the center of the
dough reached 20 + 2°C. After thawing, the bread
was baked in a convection oven at 200 = 5°C for
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35 min. The finished products were cooled at room
temperature (22-24°C) for 1-2 h, after which the
analyses were performed.

The organoleptic evaluation of the finished
bakery products was conducted in accordance with
GOST 27842-88 [18] by a tasting panel based on
the following characteristics: appearance, share,
surface condition, crust and crumb color, pore
structure, taste, and aroma. In addition, a
comparative evaluation of the samples was
performed using the differential sensory analysis
method with a 100-point scoring scale.

The physicochemical characteristics were
determined in accordance with the applicable
standards: moisture content according to GOST
21094-75 [19], porosity according to GOST 5669-
96 [20], and acidity according to GOST 5670-96
[21]. In addition, the contents of proteins, fats,
carbohydrates, dietary fiber, vitamins, and
minerals were determined using generally accepted
analytical methods, and the nutritional value of the
finished products was calculated.

The structural and mechanical properties of
the dough and bread crumb were also investigated.
Rheological characteristics were measured using a
CT-2 Structurometer. For the dough samples, total
deformation (H:), plastic deformation (H:), and
elastic deformation (Hs) were measured. Total
deformation characterized the dough system's
ability to deform under an external load. Plastic
deformation reflected the extent of irreversible
structural changes and the dough's moldability.
Elastic deformation characterized the dough's
ability to recover its original shape after the load
was removed and served as an indirect indication
of gluten network development and the structural
integrity of the dough system.

The structural and mechanical properties of
the bread crumb were determined after cooling the
products at room temperature for 2 h. Crumb
samples were cut from the central part of the loaf
and formed into cylinders or plates with a thickness
of 25 mm. Texture profile analysis was performed
using the single-cycle compression method to 40%
of the initial sample height at an indenter speed of
1.0 mm/s. Crumb hardness was determined from
the maximum compression force recorded on the
force-deformation curve. Each determination was
performed in at least three replicates.

Mathematical modeling and statistical
analysis of the experimental data were used to
evaluate the influence of the factors on bread
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quality. All experiments were performed in
triplicate. The results are presented as the mean and
standard deviation. Differences between the mean
values were assessed at a significance level of p <
0.05.

Results and discussion

Before low- temperature treatment, the main
physicochemical properties of the mechanically
aerated dough were determined. The results
showed that the moisture content of the
investigated dough samples ranged from 51 to 56
%, while the acidity varied from 4.53 to 5.52
degrees. The control sample had a moisture content
of 52.0 % and an acidity of 5.2 degrees. It was
established that the addition of Elaeagnus
angustifolia L. powder, whether prepared from
fruit with stones or without, did not significantly
affect the dough' s moisture content. The slight
differences observed among the experimental
samples indicate that comparable conditions for the
hydration of proteins and starch were maintained,
which is particularly important for the formation of
a stable aerated structure in mechanically whipped
dough.

It should be noted that the acidity of all the
investigated samples remained within the
technologically acceptable range for yeast- free
dough. The results indicate that the incorporation
of Elaeagnus angustifolia L. powder did not
disturb the acid—base balance of the dough system
and did not create unfavorable conditions for the
formation of the semi- finished product structure.
Since no significant differences in moisture content
or acidity were observed, the subsequent analysis
focused on the structural-mechanical and rheo-
logical properties of the dough.

After mechanical aeration, the dough pieces
were hermetically packed and deep- frozen at
temperatures of- 14, - 27, and —38 °C. After
storage, the semi- finished products were thawed
using microwave (MW) treatment and then baked.
Since the stability of the aerated structure during
freezing is primarily determined by the rheological
properties of the dough, particular attention was
paid to the analysis of the Mixolab results and the
structural-mechanical  characteristics obtained
using the CT- 2 Structurometer.

Figures 2 and 3 present the Mixolab curves
and CT- 2 Structurometer data obtained for the
samples that demonstrated the most optimal
characteristics.



Torque (N'm)

AJIMATBI TEXHOJIOTHSUIBIK YHUBePCUTeTiHIH xadapmbicsl. 2026. Ne3.

Time (min)

Toraue (N-m)

"""""""""""""""""""""""""" / fﬁ%ﬁwﬁw
[ 20
;J' o
S
1 6 7 9 0 131 5 16 17 18 19 20 21 22 4 8 b)
Time (min)

Torque (N-m)

1234567

8 9 10111213141516 17181920 21222324 25262728

293031323334353637383040414243 44 C)

Time (min)

Figure 2. Mixolab curves: a) control sample of yeast-free whipped dough; b) yeast-free whipped dough containing 20%
Elaeagnus angustifolia L. powder prepared from fruits without stones; c) yeast-free whipped dough containing 10%
Elaeagnus angustifolia L. powder prepared from fruits with stones

The rheological evaluation of the dough
using the Mixolab showed that adding Elaeagnus
angustifolia L. powder significantly affected
dough hydration, gluten network formation, and
thermo-mechanical stability. The highest rheo-
logical performance was observed in the sample
containing 20% Elaeagnus angustifolia L. powder
prepared from fruits without stones. Compared
with the control, this dough exhibited a longer
development time, greater stability under
mechanical stress, and a more stable proteinstarch
complex during heating, indicating the formation
of a stronger three-dimensional dough structure.

The high Mixolab values for this sample are
likely linked to the chemical composition of
Elaeagnus angustifolia L. powder prepared from
fruits without stones. The fruit pulp contains
substantial amounts of pectic substances, soluble
dietary fiber, and naturally occurring sugars with
high water-binding capacity. These components
promote a more uniform distribution of moisture,
stabilize the protein—starch matrix, and help retain
the dispersed gas phase formed during mechanical
aeration. In addition, soluble polysaccharides may
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act as natural cryoprotectants, reducing moisture
migration and minimizing structural damage to the
dough during freezing and subsequent thawing.

The second-highest rheological performance
was observed in the sample containing 10%
Elaeagnus angustifolia L. powder prepared from
fruits without stones. Although the effect was
somewhat less pronounced than in the 20%
formulation, this sample still exhibited greater
dough stability and higher resistance to mechanical
stress than the control, confirming the beneficial
effect of a moderate level of the plant powder on
dough structure formation.

Slightly lower rheological performance was
observed in dough prepared with Elaeagnus
angustifolia L. powder obtained from fruits with
stones. Among these samples, the 10% formulation
performed best. According to the CT-2 Struc-
turometer data, this sample exhibited relatively
high plasticity and satisfactory elasticity; however,
its ability to recover its structure after mechanical
loading was lower than that of the sample
containing powder prepared from fruits without
stones.
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Figure 3. CT-2 Structurometer curves: a) control sample of yeast-free whipped dough; b) yeast-free whipped dough
containing 20% Elaeagnus angustifolia L. powder prepared from fruits without stones; c) yeast-free whipped dough
containing 10% Elaeagnus angustifolia L. powder prepared from fruits with stones

The results can be explained by the chemical
composition of the raw materials used in the study.
Unlike the fruit pulp, the stone contains
considerably higher amounts of insoluble dietary
fiber and lignocellulosic components. As the
dosage increases, these particles partially disrupt
the continuity of the gluten network, limit its
extensibility, and reduce the dough's ability to
retain the finely dispersed gas phase [8, 9]. Ata low
level of incorporation (10%), this effect is
practically insignificant; however, with increasing
powder content, the influence of the coarse
particles becomes more pronounced.

The results of the structural-mechanical
analysis were fully consistent with the Mixolab
data. The highest values of total, plastic, and elastic
deformation were observed in the dough
containing 20% Elaeagnus angustifolia L. powder
prepared from stone-free fruits, indicating an
optimal balance between plasticity and elasticity of
the dough system and a high capacity to withstand
mechanical loading without destroying the
developed structure. In contrast, the control sample
exhibited the lowest values of the investigated
parameters, indicating a less developed three-
dimensional structure of the mechanically aerated
dough.
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Thus, the results obtained using two
independent analytical methods—Mixolab and
structural-mechanical analysis—showed the same
pattern of changes in the rheological properties of
the dough. Incorporating 20% Elaeagnus
angustifolia L. powder prepared from stone-free
fruits had the most favorable effect on the
development of the structural-mechanical charac-
teristics of mechanically aerated yeast-free dough,
whereas among the samples containing powder
prepared from fruits with stones, the formulation
with 10% powder proved to be the most preferable.
These findings suggest that using Elaeagnus
angustifolia L. powder prepared from stone-free
fruits promotes the formation of a more stable
protein—starch matrix with an enhanced ability to
preserve the aerated structure during freezing,
thawing, and subsequent baking.

After mechanical aeration, the dough pieces
were shaped, hermetically packed in food-grade
polyethylene bags, and deep-frozen in a POLAIR
CR5-G blast freezer at temperatures of —14, —27,
and —38°C until the temperature at the center of the
dough piece reached —18°C. Freezing time ranged
from 60 to 90 min, depending on the freezing
temperature. After freezing, the semi-finished
products were stored at —18 = 2°C for 30 days.
Before baking, the frozen dough was thawed in a



AJIMATBI TEXHOJIOTHSUIBIK YHUBePCUTeTiHIH xadapmbicsl. 2026. Ne3.

microwave oven at 800 W for 2-3 min until the Elaeagnus angustifolia L. powder prepared from
temperature at the center of the dough piece stone-free fruits; Sample No. 2—bread containing
reached 20 + 2°C, after which the bread was baked 20% Elaeagnus angustifolia L. powder prepared
in a convection oven at 200 £ 5°C for 35 min. The from stone-free fruits; Sample No. 3—bread
finished products were cooled at room temperature containing 30% Elaeagnus angustifolia L. powder
for 1-2 h, after which their organoleptic, prepared from stone-free fruits; Sample No. 4—
physicochemical, and  structural-mechanical bread containing 10% Elaeagnus angustifolia L.
characteristics were determined. powder prepared from fruits with stones; Sample

The appearance of the whipped bread No. 5—bread containing 20% Elaeagnus
containing powder prepared from fruits with stones angustifolia L. powder prepared from fruits with
and without stones is shown in Figure 4. For stones; and Sample No. 6—bread containing 30%
convenience, the bread samples were designated as Elaeagnus angustifolia L. powder prepared from
follows: Sample No. 1—bread containing 10% fruits with stones.

Control Nel) Ne2) Ne3) Ned) NeS) NeG)

Figure 4. Appearance of yeast-free whipped bread containing Elaeagnus angustifolia L. powder

The incorporation of Elaeagnus angustifolia whether it was prepared from fruits with or without
L. powder had a noticeable effect on the stones, the bread quality deteriorated noticeably.
appearance, crumb structure, taste, and aroma of The finished products exhibited a smaller loaf
the finished bread. According to the sensory volume, a less developed porous structure, and a
evaluation results, the highest scores were obtained denser crumb. The reduction in sensory scores was
by the samples containing 10% and 20% most likely associated with the excessive amount
Elaeagnus angustifolia L. powder prepared from of dietary fiber, which restricted the development
stone-free fruits. These bread samples were of the gluten network and reduced the dough's
characterized by a regular shape, well-developed ability to retain the gas phase formed during
volume, a uniform, fine-walled, porous crumb mechanical aeration. In addition, the increased
structure, an elastic crumb, and a pleasant light- content of the plant powder enhanced the dough's
brown crust color. The taste and aroma were water-binding capacity, resulting in a denser, less
harmonious, with  delicate  fruity  notes aerated crumb.
characteristic of Elaeagnus angustifolia fruits that Further studies were carried out to determine
did not adversely affect the traditional sensory the physicochemical properties of the bread
properties of the bread. samples (Table 1).

When the level of Elaeagnus angustifolia L.
powder was increased to 30%, regardless of

Table 1. Effect of Elaeagnus angustifolia L. powder on the physicochemical properties and volumetric characteristics of
yeast-free whipped bread prepared with powder from fruits with stones and without stones

Sample Moisture Acidity. Porosity. % Specific volume. H/D ratio
content. % degrees cm?/100 g
Control 41.8 5.0 53.6 200 0.42
Nel 42.6 5.2 54.6 233 0.48
Ne2 43.4 5.7 63.1 255 0.50
Ne3 42.8 6.5 60.8 231 0.46
N4 421 5.6 48.4 212 0.40
Ne5 42.4 6.2 56.6 240 0.42
Ne6 43.2 6.8 54.7 222 0.37
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As shown in Table 1, incorporating
Elaeagnus angustifolia L. powder significantly
affected the quality characteristics of yeast-free
whipped bread. The best results were observed for
Sample No. 2 (20% Elaeagnus angustifolia L.
powder prepared from fruits without stones), which
had the highest porosity (63.1%), specific volume
(255 c¢cm?100 g), and height-to-diameter (H/D)
ratio (0.50). Sample No. 1 also showed higher
values than the control for all parameters, though
the improvement was less pronounced. At 30%, the
volumetric characteristics of the bread decreased,

likely due to a weakened gluten network caused by
the high dietary fiber content. Among samples
containing Elaeagnus angustifolia L. powder
prepared from fruits with stones, Sample No. 5
recorded the highest wvalues; however, its
characteristics were still inferior to those of the
corresponding samples prepared with powder from
fruits without stones. The moisture content of the
bread samples changed only slightly, whereas
acidity increased consistently with higher levels of
Elaeagnus angustifolia L. powder.

Table 2. Chemical composition of yeast-free whipped bread containing Elaeagnus angustifolia L. powder prepared from

fruits with stones and without stones

Parameter conrol | T | Norz | Novs | News | Nes | Nas
Protein, g/100 g 7.60 7.72 7.90 7.83 7.80 8.02 8.10
Fat, g/100 g 1.20 1.23 1.26 1.28 1.34 1.42 1.55
Carbohydrates, g/100 g 50.8 50.5 50.1 49.6 50.0 49.5 49.0
Vitamin A, mg/100 g 0.010 0.015 0.020 0.023 0.013 0.016 0.018
Vitamin E, mg/100 g 2.00 2.25 2.55 2.75 2.15 2.35 2.50
Vitamin C, mg/100 g 2.0 3.6 4.8 55 2.8 35 4.2
Vitamin B:, mg/100 g 0.30 0.32 0.34 0.36 0.33 0.36 0.39
Vitamin Bz, mg/100 g 0.05 0.08 0.10 0.12 0.08 0.11 0.13
Vitamin Bs, mg/100 g 3.50 3.55 3.62 3.68 3.60 3.68 3.75
Vitamin Bs, mg/100 g 0.42 0.46 0.50 0.53 0.45 0.50 0.55
Vitamin Bs, mg/100 g 0.52 0.54 0.56 0.58 0.55 0.58 0.61
Folate (Vitamin Bo), pug/100 g 22 25 28 30 24 27 29
Iron, mg/100 g 1.40 1.55 1.68 1.75 1.72 1.88 2.05
Potassium, mg/100 g 145 162 178 186 155 170 182
Calcium, mg/100 g 25 30 33 35 36 40 44
Magnesium, mg/100 g 24 28 30 32 31 35 38
Phosphorus, mg/100 g 95 103 108 112 109 116 121
Sodium, mg/100 g 395 394 392 390 393 392 390
Zinc, mg/100 g 1.20 1.25 1.30 1.35 1.32 1.40 1.48
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As shown in Table 2, adding Elaeagnus
angustifolia L. powder improved the nutritional
value of yeast-free whipped bread. All
experimental samples contained more protein,
vitamins, and minerals than the control. Among
samples prepared with Elaeagnus angustifolia L.
powder from stoneless fruits, Sample No. 2 (20%)
exhibited the most favorable technological and
nutritional characteristics. This sample had higher
levels of protein, vitamins A, C, E, and B-group
vitamins, as well as potassium, calcium, magne-
sium, and phosphorus. Increasing the powder
content to 30% further raised certain biologically
active compounds; however, this was accom-
panied by deterioration in the bread's sensory and
structural-mechanical properties.

Samples  prepared with  Elaeagnus
angustifolia L. powder from fruits with stones had
higher levels of protein, fat, and minerals,
particularly iron, calcium, magnesium, phosp-
horus, and zinc, likely due to the high conc-
entration of minerals and structural components in
the stones. The highest values for most of the
investigated parameters were observed in Sample
No. 6 (30% powder prepared from fruits with
stones); however, considering overall techno-
logical characteristics, this sample was inferior to
Sample No. 2. These results indicate that
incorporating 20% Elaeagnus angustifolia L.
powder prepared from stoneless fruits provides
the most rational combination of high sensory and
physicochemical characteristics with enhanced
nutritional and biological value of the finished
bread.

To gain a more comprehensive
understanding of the relationship between the
chemical composition and the technological
characteristics of yeast-free whipped bread, a
mathematical analysis of the experimental data
was conducted. The resulting relationships
enabled identification of the factors that exert the
greatest influence on the formation of the bread
structure and its consumer properties. To further
evaluate the influence of the main technological
parameters on the nutritional characteristics of the
finished bread, mathematical modeling was
performed using experimental data from a
separate series of experiments. A second-order
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rotatable central composite design for three
factors was used to develop the mathematical
model of the investigated technological process.
The factors were varied according to the
experimental design within the following ranges:
x1 — rotational speed of the mixing shaft, 225—
1125 rpm; x2 — mixing time, 3-9 min; and xs —
dough freezing temperature, —14, —27, and
—38°C. The remaining technological conditions
were maintained as described in the Materials and
Methods section.

The optimization criterion was defined as
the maximum retention of vitamin C:

Z3 - Vmax

As a result of the statistical processing of
the experimental data, the coefficients of the
second-order regression equation were obtained.

The reproducibility variance was calculated
as follows:

SZ, = 0.3603
Adequacy variance:
S2, = 4.0657

The calculated value of the Fisher (F) test
was:

F, = 11.2852

The Fisher test confirmed that the
developed mathematical model was adequate for
analyzing and predicting the vitamin C content of
the finished bread. The response surface plots
(Figure 5) illustrate the combined effects of
mixing shaft rotational speed, mixing time, and
dough freezing temperature on vitamin C
retention. Among the factors studied, freezing
temperature (xs) had the strongest effect. As the
freezing temperature decreased from —14 to
—38°C, the predicted vitamin C content increased
to 6-10 mg/100 g. This may reflect a lower rate of
oxidative processes and better preservation of
water-soluble vitamins at lower temperatures.
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Figure 5. Response surface plots illustrating the effect of technological factors on the vitamin C content of the finished
products (Z;): a) effect of mixing shaft rotational speed and mixing time; b) effect of mixing shaft rotational speed and

dough freezing temperature; c) effect of mixing time and dough freezing temperature

Vitamin B: content (Z), expressed in The calculated value of the Fisher (F) test

mg/100 g, served as the second response variable was:
in the mathematical model. The same second-order
regression model was used to assess how mixing F, = 0.6414
shaft rotational speed, mixing time, and dough
freezing temperature affect vitamin B: content. The Fisher test confirmed that the
Reproducibility variance: mathematical model was adequate for describing
and predicting the vitamin B: content of the

finished bread. The response surface plots from the

Sr%p = 0.00068
model are presented in Figure 6.

Adequacy variance:

S2 = 0.0004362
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Figure 6. Response surface plots illustrating the effect of technological factors on the vitamin B: content of the finished
products (Z.): a) effect of mixing shaft rotational speed and mixing time; b) effect of mixing shaft rotational speed and
dough freezing temperature; c) effect of mixing time and dough freezing temperature

The response surface plots indicate that
vitamin B content was affected by the technological
factors studied, though the changes were less
pronounced than those observed for vitamin C. The
surfaces were relatively smooth, indicating that
variations in mixing speed and time had a moderate
effect on vitamin B: content. Freezing temperature
also influenced vitamin B: retention. Within the
investigated range of —14 to —38°C, lower freezing
temperatures were associated with better preservation
of vitamin B:. Overall, the results indicate that the
selected mixing and freezing conditions can help
maintain the nutritional value of the finished bread.

The mathematical modeling results showed
that the technological factors affected the retention of
vitamins C and B: in the finished bread to different
degrees. Freezing temperature had the most
pronounced effect on vitamin retention, while mixing
shaft rotational speed and mixing time had a less
pronounced effect. The results of the mathematical
modeling complemented the experimental findings
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and supported the selection of 20% Elaeagnus
angustifolia L. powder prepared from fruit without
stones as the most rational formulation.

Thus, the results of the experimental studies
and mathematical modeling complement each other
and confirm that incorporating 20% Elaeagnus
angustifolia L. powder, prepared from fruit without
stones, is the most rational technological approach for
producing yeast-free whipped bread with high
consumer quality and enhanced nutritional value.

Conclusion

The present study investigated the effect of
Elaeagnus angustifolia L. powder made from fruits
with and without stones on the quality of
mechanically aerated, yeast-free bread produced
from deep-frozen dough semi-finished products
using microwave thawing before baking. The results
showed that adding oleaster powder improved the
bread's nutritional profile, increasing protein,
vitamin, and mineral content compared with the
control sample. Among the formulations studied, the
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bread containing 20% Elaeagnus angustifolia L.
powder from stoneless fruits showed the most
favorable combination of technological, physico-
chemical, sensory, and nutritional characteristics.
This formulation achieved a porosity of 63.1%, a
specific volume of 255 cm?/100 g, and an H/D ratio
of 0.50, while also increasing protein, vitamin, and
mineral content compared with the control.
Increasing the powder content to 30% further
increased some nutritional components  but
negatively affected the bread's structural and sensory
properties. Mathematical modeling showed that
mixing shaft rotational speed, mixing time, and
dough freezing temperature affected the retention of
vitamins C and B: to varying degrees. Among these
factors, freezing temperature had the most
pronounced effect on vitamin retention. Within the
investigated range of —14 to —38°C, lower freezing
temperatures were associated with better preservation
of water-soluble vitamins. The developed models
were confirmed to be adequate by the Fisher test and
can be used to evaluate the effect of the studied
technological parameters on vitamin retention.
Overall, the results indicate that using 20%
Elaeagnus angustifolia L. powder from stoneless
fruits is a promising approach for producing
mechanically aerated, yeast-free bread with improved
nutritional value while maintaining satisfactory
technological and sensory quality.
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CONSUMER ATTITUDES TOWARD MILLET AND FACTORS
ASSOCIATED WITH ITS ACCEPTANCE
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Modern food systems face increasing pressure to support sustainable and healthy diets, which has renewed
interest in nutrient-rich and climate-resilient crops such as millet. Despite its nutritional and functional potential,
millet remains underutilised in contemporary diets. This study aimed to assess consumer awareness of and attitudes
toward millet, willingness to incorporate it into the diet, and factors associated with its acceptance. A quantitative
cross-sectional online survey was conducted among 270 respondents in Kazakhstan using a multilingual questionnaire
in Kazakh, Russian, and English. The data were analysed using descriptive statistics. The results showed that 67.0%
of respondents always checked product ingredients, indicating considerable attention to food composition, while more
than 80% regularly consumed cereal products. At the same time, millet remained comparatively underutilised despite
generally favourable attitudes toward it: more than 70% of respondents rated millet between 8 and 10 points. In
addition, 61.1% preferred beverages containing fruit, cereal, or berry ingredients, suggesting openness to diversified
product formulations. The findings reveal a gap between positive consumer attitudes toward millet and its actual
integration into everyday diets. This suggests that nutritional awareness alone may not be sufficient to encourage
regular consumption. Sensory appeal, product familiarity, direct tasting experience, clear product information, and
availability may play an important role in supporting consumer acceptance. The findings provide practical guidance
for the development and promotion of millet-based products adapted to contemporary healthy eating practices.

Keywords: millet, consumer behaviour, healthy eating, food choice, willingness to consume,
consumer survey.

OTHOIIEHUE IMOTPEBUTEJEHA K ITPOCY U ®AKTOPBI,
CBA3AHHBIE C TOTOBHOCTBIO K EI'O TIOTPEBJIEHHUIO

JLJ. ABYFAKHUPOBA*, T.4. TYJITAFAEBA

(HAO «Ka3axckmii arpoTrexHu4eckuii ucciaegoparejbckuii yausepenter uMenu C. CeiidyimHay,
Pecny6auxa Kazaxcran, 010000, Acrana np-t., Kenuc 62)
DnekTpoHHas ovTa aBTopa-kKoppecnonenta: laura.abubakirova@mail.ru*

Cospemennsle npoo06OILCMEEHHbIE CUCHEMbl UCHbIMBIGAIOM 603pacmaioujee Odaenenue, CA3AHHOE C
HeO00X00UMOCmbI0 Ofecneuenus ycmouuugozo u 300p06020 NUMAHUS, YMO 6HO6b YCUIUGAEm UHMEpPeC K
RUMAMENbHO YEHHBIM U YCIMOUYUGHIM K KIUMAMUYECKUM USMEHEHUAM KYIbMypam, makum Kak npoco. Hecmompsn
Ha 60l NUWEBOTl U YYHKYUOHAILHBLIL NOMERYUAT, BPOCO RO-NPEIHCHEMY HEOOCMAMOYHO WUPOKO RPEOCMABIEHO 6
cospemennom payuone. Llenvto 0annozo uccinedosanus a6a11ach OYEHKA 0C6E0OMAEHHOCMU ROMpPedumeIneil o npoce
U UX OMHOWEHUA K HEMY, 20MOGHOCHU GKTIOYANMb €20 8 PAUUOH, A MAaKice PaKmopos, C6A3AHHBIX C 20MOGHO CHIbIO
nompebumeneii 6ploupams u ynompeonsmo npooykmol Ha ezo ocHoge. Konuuecmeennwlii nonepeunslii onnain-
onpoc 0wl nposedén cpeou 270 pecnondenmoe ¢ Kazaxcmamne c ucnonv3oeanuem MHO20A3bIYHOU AHKEMbl HA
Ka3axcKoM, pyCCKOM U QH2IUICKOM A3bIKax. /lannvle Obliu NPOAHANUUPOBAHBI C NPUMEHEHUEM MEmo00s
onucamenwvnoii cmamucmuxu. Pezynomamut noxkazanu, umo 67,0% pecnonoenmog écezoa oopawjaiom enumanue Ha
cocmag nPoOyKmos, Umo ceUOemeibCmayem 0 3HAUUMeNbHOM GHUMAHUU K COCIABY RUL4EBbIX NPOOYKMO8, M020a
Kak 6onee 80% pezynapno nompeobnaiom 3eprogvle npooykmaul. B mo sice epemsa npoco no-npesxcnemy cpagHumenbHo
PEOKO BKNIOUAEeMCst 6 NO6CEOHEGHbII PAUUOH, XOMs €20 GOCHPUAMUE PECHOHOCHMAMU RPEUMYULeCIEEHHO
nonoxcumenvHoe: oonee 70% yuacmnurkos ouenunu npoco na 8-10 6annoe. Kpome moczo, 61,1% yuacmuukos
RPeOnouIu HARUMKU C (PPYKMOBLIMU, 3EPHOBLIMU WU A200HBIMU 000A8KAMU, YMO YKA3blGAEM HA OMKPLIMOCHLb
nompebdumeneii K 60yee pazHoooOpazuvim BPoOyKmosvim peyenmypam. Ilonyuennvie pe3yibmamol 6blA8UIU PA3PHIE
MedHcOy NOJIONHCUMEILHBIM OMHOUIeHUEM Rompedumeneii K npocy u e2o (paKkmuueckum 6KIAI0UEeHUEM 8 Roéce-
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OHEGHbLIL payuon. Imo ceudemenvcmeyenm 0 mMom, Ymo OOHOU JIUULb 0C6E0OMIIEHHOCIMU O RULEGOI YeHHOCHU
Modicem Oblmb HEOOCHAMOUYHO ONA POPMUPOGCAHUSA PecYyNAPHO20 nompebdnenun. CencopHan npueieKamenbHoOCmy,
3HAKOMCIGO ¢ NPOOYKMOM, HENOCPEOCEEHHDIIL ONbIM 0e2yCMmayull, NOHAMHAA UHPOPpMAyUs 0 nPpooyKme u ezo
O00CIMYRHOCHIL MO2YM UZPAMb GANCHYIO PONb 6 POPMUPOCAHUU 2OMOBHOCIMU Nompedumeneii KIOYaAms npoco u
npooyKkmul Ha e2o ocHose ¢ payuoH. Ilonyuennsvie dannvle umerom npaKmuueckoe 3HaueHue Oai paspadomku u
npoosudIceHUs nPoOYyKNoe Ha 0CHOGE NPOCa, AOANMUPOEAHHBIX K COEPEMEHHBIM RPUHUUNAM 300P06020 RUMAHUA.

KaioueBrble ciioBa: mpoco, noTpeduTeILCKOE MOBeeHNe, 310pPOBoe MUTaHHe, MUIEeBOH BbIOOP,
FOTOBHOCTH K MOTPe0/IeHN 10, MOTPeOUTEIbCKUIi 0IpocC.

TY¥TBIHYIIBIJIAPABIH TAPBIFA KO3KAPACHI ’)KOHE
TAPbBI OHIM/JIEPIH KABBIVIIAY ®AKTOPJIAPBI

JLJ. ABYFAKHUPOBA*, T.4. TYJITAFAEBA

(«C.Ceiidynnnn aTeingarsl Kazak arporexHukaJbIK 3epTrey yHuBepcuteTh» KeAK,
Ka3zakcran Pecny6auxacol, 010000 Acrana k., Kenic 62 1aHFbLIbI)
ABTOp-KOPPECTIOHACHTTIH 3MEKTPOHABIK momitackl: laura.abubakirova@mail.ru*

Kaszipei azvix-mynik cyiienepinde mypakmol JHCIHe CANAYAMMbL MAMAKIMAHYObl KAMMAMACHI3 emy
Kadicemminici mapvl CUAKMbL MAAMObIK KYHOBLIbIZbL HCOAPLL JHCIHE KIUMAMMBIK 032epicmepze MO3iMoi
0aKwvLIOap2a 0ezeH Kbl3bl2yulbliblKkmsl apmmuolpyoa. Tazamovik scone QYHKYUOHANOBIK dlleyemine Kapamacmat,
mapul Kazipzi payuonoa i oe yHcemkinikmi oeneeiioe Ko10anslimaiiovl. 3epmmeyoin MaKcamvl MYmMovlHYUbLIAPObIH
mapvl mypanvt xXadapoapuvi2blH, 02aH 0€2eH KO3KAPACbIH, OHbl PAUUOH2A eHZ2i3yze OAUbIHOBIZbIH JHCIHE MmAapbl
Hezi3indez2i OHIMOepOi manoayza daiinanvicmol hakmopaapowvt 6azanay 6onovl. Kazaxcmanoa 270 pecnondoenmmin
KamulcyblMeH Ka3akK, Opbic HeoHe auliuibli mindepindei kKonminodi cayannama nezizinoe canoblx KOJ10eHer, OHNaiH -
3epmmey owcypeizindi. /[lepexmep cunammamanvlx cmamucmuka oicmepimen manoandvi. Homuowenep
pecnondenmmepoiy 67,0%-v1 mazam enimoepiniy, Kypamvina ynemi nasap ayoapamvinwvin, an 80%-oan acmamol
02HOI 0aKbIIOAPOAN IHCACAN2AN OHIMOEPOi mypaKmvl mymuolHamuiiolh Kopcemmi. Convimen Kamap mapulea 0ezeH
JHcannvl KO3Kapac oy, 6012aHbIMEH, OHbLH KYHOEIIKMI payuonoa mymulHblLy 0eH2elli CanblCmbIPMaiIbl mypoe momeHn
oonvin  Kanyoa: pecnonoenmmepoiyy, 70%-0an  acmamvr mapvinvr 8-10 o6ann  apanvizeinoa Oazanazan.
Kamuicymvinapowviy 61,1%-v1 scemic, 0an0i 0axpll Hemece HcudeK KOCnanapsl 6ap cycblnoaposl manoazau. 3epmmey
HamudIceepi MYMbIHYWbLIAPObIH MApblea 0ezeH 0N KO3KAPacbl MeH OHbl KYHOEAIKmi payuonoa HaKmsl mMymolHy
OeHzelli apacvlHoa anuiaKkmolk, 0ap ekenin kopcemmi. byn mazamovlx KYHObUIBIK MYPAibl Xa0apoapiavlKmosly 03i
mypaKmol mymolHyObl KAJIbINMACMbIPY YUIIH JHCemKIIIKCi3 001ybl MYMKIH eKeHiH Kopcemeodi. OHIMHIY CeHCOPIbIK
mapmoimobLIbIZbl, OHLIMEH HAHBLICHBIK, 0€ZYCMAYUIbIK Madcipude, oHiM mypanvl myciHikmi aknapam icaHe
KOJ1oIcemimoinik mapvt MeH mapvl He2i3indezi oHiMOepOi payuonza enzizyze OablHObIKKA bIKRAT emyi MYMKiH.
Anvin2an namuodicenep canayammosl MAMAKMAny Kazuoammapulua caukec mapul ne2izindezi onimoep i azipney sncone
inecepinemy yuwiin npaKmuKaaIblK Manvl3ed ue.

Heri3ri ce3nep: Tapbl, TYTHIHYIIBLIBIK MiHe3-KYJIbIK, CAJayaTThl TaMaKTaHy, TaraM TaHaay,
TYTbIHYFa JalbIHIBIK, TYTHIHYIIBLIAP CayaIHAMACHI.

Introduction its short growing season, strong tolerance to

In recent decades, global food systems have drought and heat, and low soil fertility
come under increasing pressure from climate requirements. These agronomic traits make millet
change, water scarcity, and the need to ensure food a promising option for sustainable agri-food
security for a growing population [1]. In this systems, particularly under conditions of climate
context, crops capable of maintaining stable yields variability and limited water availability [2, 3].
under adverse environmental conditions are of In addition to its resilience to environmental
particular importance. Millets, a group of small- stress, millet offers notable nutritional and functional
grained cereals, have attracted growing attention benefits. The grains are rich in dietary fibre, plant
due to their adaptability to arid and semi-arid protein, B vitamins, and a range of macro- and
environments [2]. micronutrients, including iron, magnesium, and zinc

One representative of this group is common [4, 5]. They also contain various bioactive
millet (Panicum miliaceum L.), a crop known for compounds, such as phenolic compounds and
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antioxidants, which may contribute to the prevention
of chronic non-communicable diseases [3].
Moreover, millet-based products typically have a
relatively low glycaemic index, making them a
promising component of functional and dietary
nutrition [4, 6].

Despite their well-recognised benefits,
millets remain under-represented in modern diets
in many countries. This is often linked to limited
consumer awareness and established dietary habits,
as well as structural constraints such as limited
product availability and diversification, which
restrict their wider market integration [7].

In Kazakhstan, millet has a long-standing
tradition in national cuisine and is used in dishes
such as tary, talkan, zhent and maisok [8].
However, in modern urban food environments, the
range of industrially produced millet-based
products remains limited, potentially constraining
its broader consumption. Against this background,
it is important to examine consumer perceptions of
millet, awareness of its nutritional value, and the
factors associated with its inclusion in everyday
diets [9]. Although millet is generally recognised
for its nutritional and cultural value, positive
perceptions do not necessarily translate into regular
consumption. Therefore, a better understanding of
the relationship between favourable attitudes
toward millet and its actual consumption is
particularly relevant in the context of Kazakhstan.
This study aimed to assess consumers’ awareness
of and attitudes toward millet, their willingness to
incorporate it into their diets, and the factors
associated with its acceptance and consumption.
Data were collected through a multilingual
questionnaire (Kazakh, Russian, and English),
facilitating broader participation across different
language groups.

Materials and research methods

The study was conducted as a quantitative
descriptive cross-sectional online survey aimed at
examining consumers’ awareness, attitudes, and
preferences regarding millet (tary) as a component
of a healthy diet and a potential ingredient in
functional foods. A total of 270 respondents from
Kazakhstan participated in the survey.

Data were collected using a structured
questionnaire comprising 14 closed-ended and semi-
closed-ended questions covering respondents’
demographic characteristics, perceptions of healthy
eating, factors considered when choosing food
products, cereal consumption patterns, attitudes
toward millet, and willingness to try millet-based
products.

70

To ensure the survey was accessible to
different language groups, the questionnaire was
prepared in three languages: Kazakh, Russian and
English. Participants were recruited using a non-
probability convenience sampling approach. Data
collection was carried out online using the Google
Forms platform. The electronic questionnaire link
was distributed through WhatsApp groups and
Telegram channels. The survey was conducted
from 26 June to 9 July 2025.

The sample was not designed to be statistically
representative of the entire population of Kazakhstan.
Therefore, the results should be interpreted as
descriptive patterns within the surveyed group rather
than as population-level estimates. The online format
may also have influenced the composition of the
sample by favouring respondents with regular access
to digital technologies.

Before analysis, the dataset was screened for
duplicate and incomplete questionnaires, which were
removed to improve overall data quality. The cleaned
responses were transferred to Microsoft Excel and
processed in IBM SPSS Statistics 26.0. Descriptive
statistics, including frequencies and percentages,
were used to summarise response distributions and
identify the main patterns in consumer attitudes and
food-choice behaviour. As the analysis was
descriptive, no inferential statistical analyses were
performed, and no causal relationships between
respondent characteristics and millet acceptance were
assessed. Participation in the survey was voluntary,
and all respondents were informed in advance about
the purpose of the study and the conditions of
participation. The survey was conducted
anonymously and did not collect names, e-mail
addresses, telephone numbers, or other direct
personal identifiers. Formal ethics committee
approval was not obtained for this study.

Results and their discussion

Based on responses from 270 participants,
the survey examined dietary attitudes, the factors
considered when making food choices, and
perceptions of cereals, including millet. Alongside
socio-demographic characteristics, the analysis
considered views on healthy eating, food
consumption patterns, and the role of millet within
the broader context of functional foods.

Respondents aged 31-40 made up the largest
group in the sample. By comparison, 49
participants were aged 19-30, 47 were aged 41-50,
and 74 were aged 50 and above. This age profile
suggests a stronger representation of middle-aged
and older adults, which is important to bear in mind
when interpreting responses related to dietary
practices.
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Table 1. Age profile of the respondents

Age group n %

19-30 49 18.1
31-40 100 37.0
41-50 47 17.4
50+ 74 27.4
Total 270 100

Most respondents were employed, while 47
participants were unemployed and all other social
categories together made up only about 7% of the
sample. As a result, the findings largely reflect the
views and behaviours of economically active
individuals. This sample composition should
therefore be considered when interpreting the
findings.

For most respondents, healthy eating was
not linked to just one idea, but rather to a
combination of dietary principles. A balanced diet
was the most common interpretation (37.4%),
followed by regular and moderate eating habits
(29.3%). Another 24.4% associated healthy eating
with a combination of all the listed factors, whereas
only 8.9% placed particular emphasis on reducing
the consumption of animal-based products. These
responses indicate that healthy eating was most
commonly understood in terms of dietary balance
and regular, moderate food consumption.

When choosing food products, respondents
focused on a combination of several characteristics
rather than a single dominant attribute. The most

17.0

67.0

Figure 1. Attention to product ingredients (%).

g

7.8
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common combination was «price, quality,
expiration date» chosen by 30.7% of respondents.
A nearly identical share of participants (29.6%)
preferred the combination «safety, expiration date,
quality». Another 27.0% of respondents reported
the combination «quality, price, nutritional valuey,
while 12.6% selected «nutritional value, quality,
manufacturer». Across all response categories,
product quality emerged as a common criterion,
while other considerations varied according to
consumer priorities. These findings indicate that
respondents also paid considerable attention to
product composition and nutritional information.

Overall, 67.0% of respondents reported
always checking product ingredients, while a
further 17.0% did so when time permitted. The
remaining 15.9% did not pay attention to product
ingredients, relied on a trusted producer, or
reported not consuming processed foods (Figure
1). These findings support the importance of clear
and accessible labelling in consumer food-choice
decisions [9, 10].

= | buy from a trusted producer,
so | do not pay attention

| don’t consume processed
foods
No, | don't pay attention

Yes, always

Yes, if | have time
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The results show that 38.9% of
respondents prefer drinks without additives,
while 61.1% favour products with fruit, cereal,
or berry ingredients, indicating interest in both
basic and flavoured options. Together with the
observed preference for fruit and cereal-based
flavours and the regular consumption of cereals,
these findings point to strong potential for
developing innovative fermented drinks.

Cereals are a regular part of respondents’ diets:
29.6% consume them daily, while more than half do
so several times a week. These findings suggest that
more than 80% of respondents regularly consume
cereal products, indicating frequent cereal
consumption within the surveyed group (Figure 2).
However, this consumption pattern is strongly
dominated by traditional crops such as rice, oats, and
buckwheat, while millet remains comparatively
underutilised, suggesting a gap between its nutritional
potential and actual dietary practice.

= 2-3 times a month

= About twice a week

= Never, | don't like them
Yes, 3—4 times a week

= Yes, daily

Figure 2. Frequency of cereal consumption among respondents (%)

Despite the relatively low frequency of
millet consumption, respondents  generally
expressed favourable attitudes toward millet: more
than 70% rated it between 8 and 10 points, and 142
participants gave it the highest possible score. This
contrast between favourable attitudes and limited
actual consumption represents one of the key
findings of the study.

The results suggest an attitude—consumption
gap: respondents may have favourable perceptions
of millet and recognise its nutritional value, yet this
positive perception does not necessarily translate
into regular dietary use. Similar patterns have been
reported in previous studies, where limited
awareness, habitual dietary practices, insufficient
product diversification, sensory appeal, familiarity,
and perceived product attributes were identified as
important factors shaping the acceptance of millet-
based and functional foods [7, 11-14].

This indicates that consumer acceptance
should not be interpreted solely in terms of
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awareness or favourable attitudes. Familiarity with
the product, sensory appeal, opportunities for
tasting, and the availability of convenient and
attractive millet-based products may also be
relevant to the transition from positive perception
to actual consumption. Studies on food labelling
further indicate that clear and accessible product
information can contribute to consumer trust and
food-choice decisions [9, 10].

From this perspective, tastings and product
exposure may be particularly important because
they provide direct sensory experience and reduce
uncertainty toward less frequently consumed
foods. Thus, the wider adoption of millet-based
products may depend not only on communicating
their nutritional value, but also on developing
products that are appealing in taste, texture, and
format and that can be easily incorporated into
everyday eating practices.

Similar patterns can be observed in
Kazakhstan. Millet has a long-standing cultural and
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dietary presence in the country, yet its use in
contemporary food products remains relatively
limited. The present findings add a consumer-level
perspective to this context by showing that
favourable attitudes toward millet may coexist with
limited regular consumption. Thus, in the
Kazakhstani setting, familiarity with millet as a
traditional food does not necessarily translate into
its consistent use in modern dietary practices.

Previous studies conducted in Kazakhstan
have highlighted the nutritional and technological
potential of millet and the growing interest in
cereal-based functional products [15]. The present
study complements these findings by focusing on
consumer perceptions and food-choice behaviour.
Taken together, the results suggest that wider
adoption of millet-based foods may require not
only technological product development, but also
greater attention to sensory appeal, product format,
accessibility, and consumer experience.

Several limitations should be considered when
interpreting the findings. First, employed respondents
accounted for approximately 75% of the sample,
which limits the social diversity of the surveyed
group and may have influenced the observed food-
choice patterns. Second, the use of an online
questionnaire may have favoured individuals with
regular access to digital technologies and greater
digital literacy. In addition, the sample was not
designed to provide nationally representative
estimates for the population of Kazakhstan.
Consequently, the findings should be interpreted as
descriptive patterns within the surveyed group.
Future studies using broader and more balanced
sampling strategies would help assess whether these
patterns are consistent across different socio-
demographic groups.

The practical implications of the findings
can be directly linked to the observed consumer
responses. Since 67.0% of respondents reported
always checking product ingredients, clear and
accessible  product information should be
considered an important element in the
development and presentation of millet-based
foods. In addition, 61.1% of respondents preferred
beverages containing fruit, cereal, or berry
ingredients, suggesting that diversified product
formulations may increase consumer interest. At
the same time, the observed gap between
favourable attitudes toward millet and its relatively
limited regular consumption indicates that positive
perceptions alone may not be sufficient to
encourage habitual use. Therefore, opportunities
for tasting and direct product experience, together
with sensory appeal and product availability, may
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help support the transition from interest to actual
consumption. These findings suggest that
successful promotion of millet-based products
should combine clear communication of their
nutritional value with attractive sensory charac-

teristics, convenient product formats, and
opportunities for consumer exposure.
Overall, millet-based products show

considerable potential. However, their successful
introduction depends on combining nutritional and
functional value with sensory appeal, product

accessibility, and clear communication with
consumers.
Conclusion

The findings show that millet (tary) can be
seen not only as a traditional product, but also as a
promising part of a modern healthy diet. Although it
is still consumed at relatively low levels, respondents’
interest in healthy eating and their attention to product
composition create a solid basis for the wider
introduction of millet-based products.

A key challenge appears to be translating
favourable attitudes toward millet into more regular
consumption. In practice, this suggests that sensory
appeal, product availability, and clear communication
of nutritional benefits may be particularly important,
as they may help reduce uncertainty and encourage
consumers to try new products.

In general, the results point to the need for a
more integrated approach that combines product
development, sensory quality, and effective
communication with consumers. The findings can
support both the development and promotion of
millet-based functional products, as well as
educational initiatives aimed at improving
awareness of their nutritional value among
different population groups.
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BUOMOTI'YPT OHJAIPICIHJE BUE CYTIH MAUJAJIAHY IbIH APTHIKIIBIIBIKTAPBI )KOHE
KEMIC KOCHTAJIAPBIHBIH OHBIH TAFAM/IBIK KYH/IbIJIBIFBIHA OCEPIH 3EPTTEY

K.T. BYKABAEBA , A.E. TVPCBIHXAHOBA* ,b.K. OCIIAHOBA ,

A¥.E. ACAHOBA ™ | II.T. KbIPbIKFAEBA

(«Alikhan Bokeikhan University» BBM, Ka3zakcran Pecniy6aukacsel, 071411, Cemeii K., Monrinik e 11)
ABTOP-KOPPECTIOHACHTTIH 3JIEKTPOHIBIK TouTackl: aiym.tursynkhanova@mail.ru*

Byn 3epmmey scymvicoinoa 6uoiiozypm onoipy yutin KoJ10aHbliamull He2i3zi wiuKizam Ke3oepi — cuslp dHcane
Oue cyminin 0p2ano1enmuKanvlK, MUKpPOOUOIOZUATIBIK JHCIHE PUUKO—XUMUANBIK KOPCEMKIUImepi Hean-jHcaKmol
3epmmenin, canvlCmMulpMaivl mypoe maaoanowvl. Anvinzan namuicenepeze caiikec, cuvtp cymi MemCT mananmapuvina
caii 0o12anvimen, Oue cymi 03iHiH KYpolIblMObLK JHCIHE OUON0ZUATIBIK epeKuleNiKmepi apKblibl AiKblH ADMblKUbLIbIK
Kopcemmi. Aman aiumKanoa, OHbIH KOHCUCMEHUUACHL — DIPKAILINMbL AP CYUbBIKMAY, 0dMI — epeKuie Ha3iK, uici —
JHCeni1 IPi HeazviMObl, MyCi — MAOUUTBIKMBIH KOPCemKiuii peminoe aK Hemece Ko2iioip peHoi 6016ln cunammaiobol.
byn Kacuemmep 6uoiiocypmka Kax;cemmi Hcymcax KEpoliblM MeH mapmulmobl 0pP2aHo1eNMUKAIbIK CUnam oepeoi.
Mukpobuonozuanvlk manoaynap 0apvicblHOa Oue Cyminily, MUKpo@iopa mypakmolibleblH KAMMAMACHI3 emy
Kabinemi Jwcozapvl ekenoizi 0anendendi. Kopexkmixk opmada ocipineen KoaoHUARAPOvIY MOPPOI0ZUATBIK
cunammamanapsl  OHbIH, ~ MUKDOOUONOUANBIK  CANACHIH  AUKbIHOAOb.. ~MUKpOoCcKOnuAnwlK 3epmmeyinepoe
CYmKpluKbL10bl awivimyea syeayan depemin Lactobacillus bulgaricus scone Bifidobacterium anvikmanwin, o1apoviy
ouoitocypm onoipicindezi mamnwizvl pacmanovi. DUBUKO-XUMUANBIK CcaApanmama Hamucecinoe aiablHEAH yul
ColHamManbly, iwinde Oipinwi yaziniy KblKbl10bl2bl, MAUIbLALIZLL HCIHE 010K Mouepi moavblKmai cmanoapm
mananmapuvina caikKec Keain, ey Koaailivl HycKka peminode denzinendi. Convimen Kamap, 6uoiio2ypmuir; mazamouvlx
JHCIHE NPOPUIAKMUKATBIK KYHOBLIBIZLIH APMMBIPY MAKCAMBIHOA OUOHOZYPMMbIY, KYPAMbIHA MAdu2u O6ciMoix
Kocnanapul — 6aHaH JHcane MAHOApPUH niopeci enzizindi. banan Kypamvinoazel madugu KaHmMmap mMeH MUHepaIdap
(kanuii, maznuil, gocghop) azzanvl IHepeuAMeH Kammamacwl3 emce, manoapun Hezizinen C dcone B moowl
0apymeHnoepine oail 601a OMLIPLIN, UMMYHUmMEMMI Kyuieiimemin muimoi maouzu Kocna 601sin maowvliovt. Kannot
3epmmey Hamuicenepi Gue cymine HezizoenzeH, OAHAH JHCIHE MAHOAPUHMEH DATILIMBLIZAH OUOTIOZYPHIIBIH HCO2APbL
cananvl, (yHKUUOHANOBIK Kacuemmepi dceminodipineen dycone emoiK-npo@uiaKmukaiblKk Manvlzel oap muimoi
mazamovlx, Ouoiiozypm ekenin Kopcemmi.

Herisri ce3nep: 0uoiiorypr, 0ue cyTi, cCHBIp cYTi, 0aHaH, MAaHAAPUH, QYHKIIUOHAJIBIK TaFaM.

ADVANTAGES OF USING MARE'S MILK IN BIO-YOGURT PRODUCTION AND
STUDYING THE EFFECT OF FRUIT ADDITIVES ON ITS NUTRITIONAL VALUE

ZH.T. BUKABAYEVA, A.E. TURSYNHANOVA", B.K. OSPANOVA,
U.E. ASANOVA, SH.T. KYRYKBAYEVA

(BBM “Alikhan Bokeikhan University”, Republic of Kazakhstan, 071411, Semey, Mangilik El 11)
Corresponding author’s e-mail: aiym.tursynkhanova@mail.ru*

This study provides a comprehensive analysis and comparative evaluation of the organoleptic, microbiological,
and physicochemical properties of the main raw materials used in the production of bioyogurt — cow's milk and
mare's milk. According to the obtained results, although cow's milk meets GOST standards, mare's milk demonstrated
clear advantages due to its structural and biological characteristics. In particular, its consistency is uniform and more
fluid, the taste is especially delicate, the aroma is light and pleasant, and the color is white or bluish, indicating its
natural origin. These qualities contribute to the soft texture and attractive organoleptic properties of bioyogurt.
Microbiological analysis confirmed the high ability of mare’s milk to maintain stable microflora. The morphological
characteristics of colonies grown in nutrient media confirmed its microbiological quality. Microscopic studies revealed
the presence of Lactobacillus bulgaricus and Bifidobacterium, which confirmed their significance in the production
of bioyogurt. According to the results of physicochemical analysis, among the three tested samples, the first sample
fully met standard requirements in terms of acidity, fat content, and protein level and was identified as the most suitable
option. Additionally, to enhance the nutritional and prophylactic value of the product, natural plant-based additives
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— banana and mandarin purees — were included in the bioyogurt formulation. Natural sugars and minerals
(potassium, magnesium, phosphorus) in bananas help supply the body with energy, while mandarin, rich in vitamins
C and B, serves as an effective natural additive to strengthen the immune system. Overall, the results of the study
demonstrated that bioyogurt based on mare's milk enriched with banana and mandarin is a high-quality food product
with enhanced functional properties and a pronounced therapeutic and preventive effect.

Keywords: bioyogurt, mare’s milk, cow’s milk, banana, mandarin, functional food.

NPEUMYHWECTBA UCITOJIB30BAHU S KOBBIJIBEI'O MOJIOKA B ITPOU3BOJACTBE
BUOMOI'YPTA U U3YUEHUE BJIMSAHUSI ®PYKTOBBIX JOBABOK
HA EI'O IMIIEBYIO HEHHOCTbD

K.T. BYKABAEBA, A.E. TYPCbIHXAHOBA*, b.K. OCIIAHOBA,
A.Y.E. ACAHOBA, II.T. KbIPBIKBAEBA

(YO «Alikhan Bokeikhan University», Kazaxcran, 071411, r.Cemeii, ya. Mourimik ex 11)
DJeKTpOHHAs I0YTa aBTOpa-KOppecHnoHAeHTa: aiym.tursynkhanova@mail.ru *

B oannom uccnedosanuu ececmoponHe u3yueHbl U CPAGHUMENbHO NPOAHATUIUPOGAHbLI OP2AHOTEnMuUYecKue,
MUKpOoOUoOnozuueckue u (QU3UKO-Xumuieckue NnOKa3amenu OCHOBHBIX CbIPbEEbIX KOMHOHEHMOG 0N NPOU3600Cmeq
ouoitozypma — Kopogvezo u Koovlibezo monoka. Co2nacHo nonyueHHsIM pe3yibmamam, HeCMOMpPA HA COOMEEncmeue
Kopoevezo monoka mpeoosanuam I'OCT, Kobblibe MOIOKO HPOOEMOHCIPUPOBANO AGHBIE HpeUMyuiecmea onazooaps
C60UM CIMPYKMYPHOIM U Ouonozuueckum ocodennocmam. B uwacmnocmu, e2o xoncucmenyua oonopoonas u 6onee
HCUOKARA, 6KYC OCOOEHHO HeXCHblil, 3anax NezKuil U NPUAMHbLLI, Uyeem 0envlil Ui ¢ 2071y006amovlm OMMEHKOM, YMO
ceudemensCcmeyem o e2o RPpuUPoOOHOCHU. IMuU Ce0lCMEa NPUOAIOM OUOTIOZYPHLY MAZKYI0 MEeKCIYpY U npueneKamesibHble
opzanonenmuyeckue xapakmepucmuxu. Mukpoouonozuueckuii ananus noOmeepousl 8bICOKYI0 CROCOOHOCHb KOObL1be20
MOJI0Ka obecneuugams cmadubHocms Mukpodhnopel. Mopghonozuueckue xapakmepucmuKku KoaoHUIl, 6bIPAUEHHBIX HA
RUMAmMeNbHOU cpede, ROOMEePOUIU e20 MUKPOOUOoZuecKoe Kauecmeo. Mukpockonuueckue uccied08anus bla6uu
nanuuue Lactobacillus bulgaricus u Bifidobacterium, umo noomeepouno ux snauumocms 6 npou3eo0cmee duoiozypma.
Coenacno pesynvmamam QU3UKO-XUMUUECKO20 AHATU3A, U3 MPEX UCCTE008AHHBIX 00pA3U08 Nepevlil obpazey no
KUCTIOMHOCMU, HCUPHOCINU U COOEPHCAHUIO DeNIKA NOJIHOCINbIO COOMEEMCME08ATI CIMAHOAPIMHBIM MPEOOBAHUAM U OblLI
onpeoenén Kaxk nHauoonee nooxooauwuil eapuanm. Kpome mozo, ¢ yenvlo nogvluieHUs RUWLEGOIH U NPOPUIAKMUYECKOU
UeHHOCIU 6 cocmag Ouoiiozypma 0Ovlnu 68e0eHbl HAMYPANbHbIe pacmumenbvHble 000a6KU — niope U3z OAHAHA U
manoapuna. Hamypanonovie caxapa u munepansl (kanuii, maznuii, ¢pocehop), cooeprcanuecs 6 banane, odecneuusarom
opzanu3sm Inepeueil, a manoaput, 6ozamutit sumamunamu 2pynnvt C u B, agnaemca r¢pghexmuenoit npupoonoii 00oaexoi
0715 YKpenieHus ummynumema. B yenom pesynismamot uccnedosanus nokazanu, 4mo 0uoiiozypm Ha 0CHoGe KoObliibe2o
MOIOKA, 0002aUiéHHbLIL OAHAHOM U MAHOAPUHOM, Hpedcmagiaem coO0ll 6blCOKOKAUECHEEHHBII NUW{E60l NPOOYKm ¢
VAYULMEHHBIMU (QYHKUYUOHATbHOIMU CGOUICIBAMU U BbIPANHCEHHBIM JledeOHO-npodurakmuieckum Ipghexmonm.

KuarwueBbie ciioBa: OMOHOrypT, KOOBLIbE MOJIOKO, KOPOBbE MOJIOKO, O0aHAH, MAaHJapHH,
(pyHk1HOHAIBLHOE IUTAaHKE.

Kipicne Kasipri »xahanmany >karqalibIHAa XaJIIKTBIH

Kazipri yakpiTTa ¥FBUIBIM MEH TaMak JIYpBIC JKOHE TEHrepiMAli TaMaKTaHyblHa JIeTeH
eHepKaciOi canachiHIa OciMIIIK TeKTeC MIMKI3aTTaH CYPaHBICTBIH apTyhl, SKOJOTHSIIBIK Ta3a dpi TaOUFH
ANBIHFaH OHMOJNOTHSUIBIK O€JICeHl KocTalapMeH Ouolorypriepre  Kb3BIFYIIBUIBIKTBIH — KYIICHO
OallbITbUFaH alIBITBUFAaH CYT OWOHOTypTAEpiH (YHKUMOHANIBIK TaraM OWOHOTYpTAEpiH ©HAIpY
3epTTeyre >KOHE MAaMbITyFa alTapibIKTail Hazap MacCeNeCiHIH ©3€KTUIrH apTThIpbII OThIP. COHBIMEH
ayaapbutyaa. MyHnait Ouoiorypraep GyHKIMOHAI- Karap, Oanmayap MEH aUIePTHSUIBIK peaKIysuIapra
JIBIK TaramM/iap CaHATHIHA JKATKBI3BUIBIIN, ONapibIH OelliM amamumapra apHaJfaH Kayilci3, >KOFapbl
azaMm JICHCAayNIbFbIHA TalJaibl ocepl  FhUIBIMU OMOJIOTHSUTBIK KYHIBUIBIFBI Oap TaraM TypliepiH
TYPFBIIA JQJICICHINT OThIp. ATam aWTKaHaa, Oy azipyiey — OYriHI KYHHIH MaHBI3IbI FhLIBIMH-
OMOMOrYpTIEp aC KOPBITY JKYHECIHIH JKYMBICHIH TEXHOJIOTHSIIBIK MiHACTTEpiHIH Oipi OO0JbII TaOBI-
KaKCapTyFa, illleK MUKPOQIOPAChIH TYpaKTaHIbI- nagpl. Ocbl TYpFBIIAH aifaHAa, ASCTYPIl CHUBIP
pyFa, IMMYHIBIK JKYHCHI KYIICHTyTe JKOHE TYpii CyTiHe Oayama peTiHge Ove CYTiH maiganaHy jKoHe
aypyJapIbIH aJIIBIH aTyFa OH BIKITAT CTe/l. OHBIH HETI3iHJC XaHa OMOHOTypT TYpJepiH ’kacay
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FBUTBIMH JKOHE NPAKTHKAIBIK MaHBI3Fa He.

Byn >xympbicTa KOFaMIbIK TaMaKTaHy KoCill-
OpPBIHAAPBIHAA HOTYpPT HEMECE WOTYPTTBIK AalllbIT-
KbUIAp HETi3iHAe JMalbIHIANATBIH KBIIKBUT CYT
OuolorypTaepiH eHAipy YIiH Oue CYTiH maiaanany
MYMKIHIITT KapacTeIphUIaasl. brue CyTi IueTabIK
KOHE eMJIK Kacuerrepre ue OOJFaHIbIKTaH, OHBIH
HETI3IHJC JMalbIHIAIAaThIH KBIIIKBDT CYT OHOO-
TYpTAEpi TUHoaieprenai OOMNbI TaObUIaabl JKOHE
oJlapzp! Oanamap TaraMbIHIA aHa CYTiHIH OaamMachl
peTiHae KonaHyFa MyMKiHIIK Oeperi.

BuoliorypTHiH TaramMIpIK >KOHE OpraHoJjer-
THKQJIBIK ~KACHETTEpiH JKaKcapTy MaKCaThIHZA
OnolorypTTapra TaOWFH YKeMiC KOCTaJlapblH KOCY —
Ka3ipri 3aMaHFbl TEXHOJIOTHSIIBIK YPIICTEpAiH Oipi.
banan, manmapuH, KyImblHald jkoHe Oacka JIa
KeMicTep OWOWOTYPTHIH JOMiH OalbIThI KaHa
KOMMaii, OHBIH JIOPYMEHJIIK YKOHE aHTHOKCUIAHTTHIK
KypaMblH ~Kymiedteni. MyHpgalk >kemic mropeci
OMOWOTYpTHIH ~ (DYHKIMOHAIIBIK — KYHABUIBIFBIH
ApTTHIPBIN, TYTHIHYIIBI YLIiH TapTHIMABUIBIFBIH
KOFapbUIATa/IbI.

Ocbl  3epTT€y KYMBICHIHIa OHOHOTYpT
eHJIipiciH/Ie OWe CYTIH KOMIaHyAbIH TEXHOIOTUSITBIK
KOHE OMOJOTHSIIBIK, apTHIKIIBUIBIKTAPEI, COHIaNH-aK
TaOMFH JKEeMIC KOCTIANapbIHBIH OMOHOTYPT carachiHa
acepi JKaH-)KaKThl KapacThIPbUIAIbL.

3epmmey mamepuanoapsl mex a0icmepi

3eprrey MmakcaTbl. buoliorypr enmipyre
apHaJIFaH IUKi3aT peTiHae Oue jkoHe CHBIP CYTiHiH
OPTraHOJICNTHKAIBIK, MUKPOOHONOTHSIIBIK — JKOHE
(MBUKO—XMMUSIIBIK ~ KOPCETKIMITEPIH — CaJlbICThIpa
OTBIPHII, €H THUIMJIi IUKI3aTThl aHBIKTAY KOHE OFaH
0aHaH MEH MaHIApUH CHUSKTHl TaOWFd ecCiMIIK
KOCHaJIapblH KOCY apKbUIbl OMOHOTYPT TaramIbIK
KOHE TPOPUIAKTUKAIIBIK KYHJIBUTBIFBIH apTTBIPY.

3epTTey HBICAHBI PETIHIE CHBIP JKOHE Oue
CYTi, COHJai-aK OCBI CYT HETIi3iHJe JNaibIHIaJIFaH,
OaHaH >KoHE MaHJAPHH IMIOPECi KOChUTFaH OMOHOrypT

YATiIepi abIHIBL.

3eprrey daicrepi:

— OpradorenTuKalIblK  omic  (CYyT TeH
OMOWOTYPTTHIH JIoMi, HiCi, TyCl, KOHCHCTEHITHSICHIH
Oaranay);

— MuKpoOHONOTHSIIBIK,  dic (ery, HWHKY-
Oarpsiiay, MHKPOCKOIISUIBIK — OakpUiay, ['pam
onicimeH 0osty);

— Ou3MKa-XUMUSUTBIK OMIC (KBIIIKBLUIIBLIBIK,
MAIJTBUTBIK K9HE OEITOK MOJIIIepiH aHbIKTaY);

— CapICTBIpMAaITbl XUMHSUTBIK, TANAay (OaHaH
MEH MaHJapyuHHIH TaFaMJbIK KypaMbIH Oaranay).

3eprTey KyMBICTaphl OaphICHIHIA OHOHOTYPT
OHJIIpyTe MaiJaTaHbUIaTBIH MIAKI3AT — CHUBIP JKOHE
Oue cyTinig canackl MeMCT 13264-88 cranmapThiHa
coiikec Tekcepurmi. bynm cTaHmapTThIH TamanTapsl
OOMBIHIIIA JKOFAphl camaibl CYTTIH JIoMi MEH Hicl
TaOUFH 9pi )KaFbIMJIBI OOTYBI THIC, TYCl — aKIIBUIIaH
CapFbIlll peHre AeHiH, Oerme KOCHachl3, KOHCHC-
TEHIUACH — OIPTEeKTi, VIIEKCi3, al THIFBI3IBFEI
1,027 kr/cM>-TeH ToMEH 00JIMaybl KaXkeT.

CHBIp CYTI JKaJlbl TalanTapra CoUKec Kei:
TYCl — aK HeMece COIIFBIH Caphl, HiCl — TAOUFH CYTKe
TOH, JIOMi — Ta3a YKoHE JKaHa caybUFaH OHOHOTypTTe
colikec, KOHCHCTEHIMSICHI — OIpTEeKTi, YHBIHIBICHI3,
TyHOACHI3 0ol bre cyTi canmajiblK KepceTKimTepi
JKaFblHAH EepeKINeNieHir, OMoHOrypT eHIIpici YIIiH
aHaFypIbIM KOJIAMIIBI €KeHi aHBIKTAAbL. OHBIH
KOHCHCTEHIIMSICBI — CYHBIK 9pi OIpKajbINTHI, Oy
HOTYPTTBIH JKEHIT CiHIMII KYPBUIBIMBIH KaJIbITI-
TacTeIpyFa MYMKiHIIK Oepemi. Tyci — ak, keiime
Keruimip peHk Oeperni, Oy OHBIH TaOUFUIIBIFBI MEH
YKOFapbl OMOJIOTHSUIBIK KYH/IBUIBIFBIH alKbIHIQHIBL.
Jomi — epekine HO3IK, KaHa CaybUIFaH CYTKE TOH,
06TEeH KOCIAaChI3, aJl UiCi — KEHLUT opi KarbIMIbI [1].
JKypriziireH  OpraHoOJICITHKAIBIK  3epTTeyJep
HOTWKENepi TeMeHJeri Kecreme kepcerinreH (1-
KecTe).

Kecre 1. bruoitorypt eHngipyre apHajJFaH CHBIp jKoHE OMe CYTiHIH OpPraHOJCNTHKAIBIK KOPCETKIIITepi

Cyr 1YpPIi KoHcucteHUuACHI Homi Hici Tyci
Cusbip BiprekTi, YIBIHABICHI3, Taza, )xaHa Tabwuru cyT mici AK HeMece COJIFBIH
TYHOACHI3 CaybUIFaH CYTKE TOH capsl
bue BipkanbInTel, CyHbIKTaY Kana caysurran, XKenixn, cyTke ToH AKX HeMmece Keriip
EpeKIIIe HI3IK

Homuoicenep sncone onapovt maixwiiay

CanbICThIpy HOTHXKeJepl Oue CyTiHiH CHBIp
CYTiHE KaparaHjaa Oipkatap apTHIKIIBLIBIKTAPBIH
KOPCETTI: OHBIH KOHCHCTEHIIUSACHI JKCHUI 9pi
CyibIKTay OOJIFaH/IBIKTaH, OMOWOTYPTKAa KaXKeTTI
KYMCaK KYpbUIBIM Oeperi; [oMi HO3iK JKoHE
JKaFBIMIIBI, OYJT OMOMOTYPTHIH OpraHOJETITHKAIIBIK
TapTHIMABUTBIFBIH apTTHIPANbI; all Mici MEH Tyci
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TAOWFUIIBIKTBIH ~KOPCETKINI pEeTiHlEe epeKile-
neneni. Ocpiran OaiyaHbICTBI, OME CYTI €MJIK-
npoUIAKTHKAIBIK OaFbITTaFbl OMOHOTYPT ©Hi-
piciHie €H THIMII IIHMKI3aT K31 0OJIbIT TaOblIa bl
[2, 3].

3epTTey KYMBICTaphl OapbICBIHAA OHE KOHE
CUBIP CYTiHIH MHUKPOOHMOJIOTHSIIBIK Carachl aHbIK-
Tanael. by mMakcarra opOip cyt ynriciHeH 1 mur
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KOJEMIHJIE MaTepHall aJIbIHbIN, CTCPWIBJI JKar-
naiiia arap-arap KOpPEeKTiK OpTachlHA €Tl KOHE
23 °C rtemmeparypafa TepMOCTaTTa HHKYOAIlws-
nmauael. Makybanus 6appIChIHIa MUKPOOPTaHU3M-
JICpJIH aJIFaIIKbl 6CYyl eKiHIII TOYJIIKTE OalKalIbIIL,
JKETIHII TOYJIKTE TOJBIK KAJIBINTACKAH KOJOHHS-
JIap maima OoJpL.

MuKpoopranu3MaepaiH  MOPQOIOTUSIIBIK
KOHE JAaKbUIABIK epeKIIeTIKTepiMeH KaTap, oyap-
IBIH CAaHIBIK KOPCETKIMTEepi M€ aHBIKTaJIbL.
Kononusinapael caHay HOTHXKECIHIIE CHBIP CYTiH-
Jeri MHUKpOOPTaHU3MJAEPIiH Kallbl CaHbl OpTa
ecermed (3,2-3,8) x 10* KOE/mi, an 6ue cyTinae
(1,4-1,9) x 10* KOE/mMn geHreiiinme exeHi
aHbIKTaIAbl. bBynm Oue cyTiHzmeri MukpoOuo-
JIOTHSITBIK YKYKTEMEHIH CHUBIP CYTIMEH CallbICTBIP-
FaHIa TOMEH eKeHiH kepceTeni. CHBIp CyTiHEH
IBIHFaH KOJOHUWSIAPABIH AuaMeTpi 3-5 MM
apaJIbIFbIHAA OOJIBII, MIIiHI IOHTEJICK, ONTHKAIBIK
KacWeTi JKapThulail MeJjmip, TyCi aKmbuiIay
Ooongel. Komonmst Oeti Teric, arap opracheiHa
TEpPEeHACNl OCKEH, IIeTTepl Teric, KYpPbUIBIMBI
Oipkenmki emec, KOHCHUCTEHIUSCHI THIFBI3 €Mec
€KeHl aHBIKTANAbl. AN OWe CcyTiHeH OemiHreH
KOJIOHMSUIapAbIH auametpi ycak (1-1,5 wmwm),
MIITiHI JOHTeNeK, ONTUKAIBIK KaCUeTi OYIIBIHFBIP,
TYCl aKImIbUI-KOHBIp Oonbin Kenmi. Komonus Oeri
Coll KMBIPBUIFAH, arapra eHill OCKEH, IIeTTepi
TOJIKBIH TOPi3/i, KYpPBUIBIMBL OipKeNKi JKoHe

KOHCUCTCHIIUACHI THIFbI3 Oonabl [1-3]. AJbIHFaH
HOTHXKeNep CYT TypiHe OaiJIaHbICTBl MHKPO-
OpraHm3M/IEPiH 6CY KapKbIHBI MEH KOJIOHUS TY3y
CPEKIICTKTEPIHIH OPTYPi OOJATBIHBIH KOPCETTI.
Bue cyringe MHUKpPOOpPraHM3MIEPIiH CaJbICTBIP-
Majbl TYpAe TOMEH Mejmepae OOoiybl OHBIH
MHUKPOOHOJIOTHSUTBIK  TYPaKTBUIBIFBIHBIH YKOFapHI
eKeHiH momenneiini. byn kepceTkim Omoiorypt
OHJIIPICIHIC KOJIAHBUIATHIH NIMKI3aTTHIH CaHH-
TapIbIK Kayimnci3mirin Oaranmayga MaHBIBIBI POl
aTKapaspbl.

Cublp koHe Ore CYTiHIH OpraHoJIeNTHKAIBIK
JKOHE MHKPOOHOJIOTHSIIBIK KACHETTEPIH KEmIeHI1
CaNBICTRIPMAJIbl Oaranay HOTIKeCiHAe Onororypt
OHJIIpyre aHaFypibIM KOJaWjbl IIWKI3aT peTiHIe
Oome cyri TaHmangel. OHBIH OipKaNBINTHL  9pi
CYWBIKTAy KOHCHCTEHIIWSICHI, HO3IK JoMi MEH
JKarbIMJIBI UiCl, COHAM-aK MUKPOOPTaHU3MICPIiH
TOMEH JieHrele 00ybl (YHKIIMOHAIIBIK OHOMO-
TypT alyFa MyMKiHiK Oepeni [5-7].

buoliorypr camacblH = JKakcapry —KoHE
TaFaMJBIK KYHJBUIBIFBIH apTTBIPY MaKcaTbIH/AA
Oue CYTiHeH JalbIHIaNaThIH OMOWOTYPTTHIH Kypa-
MbIHAa TaOWFH OCIMIIK KOcmamapbsl — OaHaH KoHE
MaHIapuH Mopeci eHriziai. byr koceiMmanap
HOTYpPTTBIH JOMIIK €peKIIeNiriH OalbIThII KaHa
KoWMail, BUTaMUHIep MEH OMOJIOTHSIIBIK OETICeH]Ti
3aTTap/IblH MeJIIIePIH KOOEWTIN, OHBIH (QYHK-
IIUOHAJIJIBIK KACUSTTEPIH KYIICHTE 1.

Kecre 2. banan MeH MaHIapUHHIH Heri3ri XUMUsuIbIK Kypambl (100r 6uoiioryprke makkaHza)

Kepcerkim Mangapun Bbanan
Cy meuepi, % 85-88 74-76
AKybI3, % 0,8 1,0-1,5
Maii, % 0,3 0,5
Kewmipcy, % 8-12 22-25
Kanr, % - 14-22
Kpaxwman, % - 5-8
A BHUTaMUHI, MKT 60 3-5
C BUTaMUHI, MKT 38 8-10
B 10081 opymMenaepi B1-0,06 B1-0,04
B2 -0,03-0,04 B2- 0,05
B5-0,2 B6- 0,37
B6 — 0,08 PP -0,7
B9 -16 E-01
Munepanaap Kanwuii - 166 Kanwuii - 358
Kanpnmii - 37 Kanpumii - 5
Marswuii - 12 Marnwmii - 27
®dochop - 20 Dochop - 22
Harpwii - 2 Harpwmii - 1
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Banan mMeH MaHIapWHHIH XUMHUSUIBIK Kypa-
MBIH Talliay OJNapIblH OMOMOTYPTTHIH TaraMIbIK
XKOoHE OHOJOTUSIBIK KYHABUIBIFBIH apTThIpyna
MaHbI3/Ibl POJI aTKApaThIHBIH KepceTTi. MaHaapuH
IopyMeHnepre Oali OOJNFaHIBIKTAH UMMYHHUTETTI
HBIFATyFa BIKMAN €Tedi, al OaHaH >KOFaphl
SHEPIeTHKAIBIK KOHE MUHEPAIIBIK KYHIbUIbI-
FBIMEH epekiueneHeni. Ocbl Kocnanapasl KOJIIaHy
OMOHOTYPTTBIH  (YHKIIMOHAIIBIK  KACUCTTEPiH
KYIIEHTIN, OHBIH camachl MEH TYThIHYIIBIIBIK
TapTHIMBUIBIFBIH apTTHIPA/bL.

JueTanslK CYTKBIIIKBUIIBI OHOHOTYPTTED
MAalIbIIBIFBL OPTYPJIL CYTTE€H HeMece CYT IeH
KiJlereif KocmaceiHaH anblHAABl. Onap ac KOPBITY
JKYHeCiHe OH 9acep €Til, 3aT aaMacylbl peTTeiai
XKOHE MNPOPUIAKTUKAIBIK MaHbI3el 30p. Cyr-
KBIIIKBIIABI CYCBIHAAp HETI3IHEH €Ki oiCIeH
OHIIpiNei: TEePMOCTATTHl KOHE pe3epPBYapIIbl.
TepMocTaTThl 9icTe MacTepiieHreH dpi romore-
HU3aLMATIaHFaH KOCIA alllbITKBIMEH OHEII, )KeKe
BIIBICTApAa YHUBITBLIANBI. By omic KOHCHCTEH-
LUACHI JKAKChl OMOMOTYpT Oepesi, Oipak KOChIMIIIA
XKaOIBIKTBI KaKeT eTeni. PesepByapnbl omicte
KOCIa YJKEH CHIMBIMIABUIBIKTA AIIbITHUIAABl Aa,

MYMKiH [6, 8].

OHimIi eHfipy mpoleci cyTTi KaObuigar,
camachelH TeKCcepyJeH OacTamiblll, OfaH KeWiH
MaiIbIIBIK [I€H KYPFaK 3aT YJECIH CTaHIapTKa
colikecTeHaipy apKpUibl HOpMamaHanasl, 43 °C-ta
TazajlanraH Kocma 15+2,5 MIla KpicbiMAa ToMoO-
TeHU3ANNSIIAHbIN, OHIMHIH OipKelKi KYPBIIBIMBI
KaneimracTeipeuiaael. Kocma 90-95 °C-ta 10-15
MUHYT nactepienin, 40-43 °C-ka neiliH caikbIH-
MaThUIamsl Ja, apHAWBl amIBITKBl eHTi3imim, 2—4
carar imnHje YHBITBUIAABI, HOTHXKeciHae 80°T
KBIIIKBUIABIKKA )KETKEH OMOHOTYPT KalbIITACAIBI.
YWpITY asgKTaJFaHHaH KeiH OWONOTYypT CalIKbIH-
JATBUIBII, KypaMblHAa J>XEMIC-KHICK KOCIajapbl
EHTI3UTiN, JKaKchUlam apanacThipbuiaabl. JlaibiH
OMOMOTYPT Kara3 BIABICTApPFa KYHBUIBII, CTAHAAPT
TalanTapblHa cail TaHOaJaHbBI, TOHA3BITKBIII
KamepacbiHaa 8 °C-TaH )KOFapbl eMec TeMIepary-
pana xxone 85-90% bUTFaIIBUIBIKTA CaKTaTaIbI.

BrotiorypTTeiH canacklH Oaranmay VIiH YII
ChIHaMa aJIbIHBIMN, KBIIKbUIIBUIBIFEI, MaKTbUIBIFBI
JKOHE OENOK MeJIIepi aHBIKTaNABL. 3epTTey Oapbl-
cerHIa MeMCT 3624-92 (KpIukbUTIBUIBIK), MeMCT
5867-90 (maitmpuibiK), skoHe MemCT 25179-90

KCHiH KylOFa JalbIHIANabl. APTBHIKIIBUIBFBl — (Oermoxk  Mesiiepi) CTaHmApTTaphl  OACIIBLIBIKKA
MEXaHHUKAJaHABIPBUTFaH KOHE OHIMIILIITT KOFapHI, amsags! [8, 10].
amaiija KOUMAaIlKBIH KYPBUIBIMBIHBIH OY3BLTYHI
Kecre 3. broitorypTThliH (QH3HUKO—XUMUSIIBIK KOPCETKIMITEPI

ATBIHFaH cbiHaMa |[KblIIKbIJIABIIBIF b M a i J1 b1JIBIF BI beaok

DakT Hopma bakTt HOpMa DakT HOpMa

I coinama 80 75 — 140 1,5 0,1-10, O 2,3 2,8

II ceiHama 85 75 — 140 2,5 0,1-10,0 2,2 2,8

III ceitnama 85 75 — 140 2,6 0,1-10,0 2,3 2,8

3eprTey HoTWXKenepi OOMBIHIIA YII ChIHA-
MaHBIH KBIIIKBUIIBIFBI, MaMIBLIBIFB JKOHE OEJIOK
MeJepi  OeNrieHreH HOPMAaTHBTIK  KOpCeT-
KimTepre cail Oonbln, AaidblH  OMOWOTYPTHIH
CTaHJIApT TaJanTapblHA TOJBIK COWKEC KeJeTiHi

monengenmi [9, 11].

bue cyriHen nalieiHOanFraH, OaHaH >KOHE
MaHJIapYH KOChIIFaH OMOHOTYpPT YATiJIEpiHiH TYCI,
JIoMi, HiCi KOHE KOHCHCTEHIMACHI OpraHoJeN-
TUKAJIBIK TYPFbIJa OaraimanHysl (4-KecTe).

Kecre 4. bue cyTiHeH malbIHAaNFaH OMOMOTYPTTHIH OPTaHOICITHKAIBIK KOPCETKIIITepi

CriHaMa Tyeci Joami Hici KoncucreHuusicol

1 Axmsun, capreim peaai | Koceurras sxemicke CYTKBIIKBUIIHI, BiprexTi, kpemTopizai
TOH, TOTTI JKAFBIMIBI

2 Axmibut, capreim peHai | XKemic momi azgan CYTKBIIIKBLTIBI Biprekri, 6ipak a3maran
KBILIKBLIAAY TYHIPIIIKTI

3 Axmibut, capreim perai | JKemic gomi CYTKBIIIKBUIIBI BiprekTi, a3naran
KBIIIKBUIIAY TYHIPINIKTI
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Hortmxkenep OolibiHIa, OipiHIII ChIHAMAHBIH
OPTaHOJICTITUKAIBIK KOPCETKIIITEP] TOJIBIK COlKec
KeJiI, TyCl, JoMi, Hici >KOHE€ KOHCHCTEHITHUSCHI
CTaHAApPT TajanTapblHa caii Ooimel. AN eKiHIm
JKOHE YIIHIN ChlHAMallapja JSMiHIH IlaMajaH
THIC KBINIKBUIIAHYBl MEH KOHCHCTEHIIMSCHIHIA
TYHipIIikTep/iH maiina 60Iybl CHSKTH aybITKYyJIap
Oaiikanapl. KopwIThIHIBUIAN Kene, OWe CYTiHCH

JaibIHIaIFaH OMOHOTYPTTBIH €H camaibl yJrici
OipiHII CchiHaMa OOJIBINT TAOBUIIBI, OJ OpraHoO-
JIENITUKANBIK TYPFBIJIAH TYTHIHYFa KOJAMIIBI XKOHE
CTaHAapTKa cail OMOHOrypT eKkeHi mamenaenmdi [11,
12].

bue cyrinen nmaiipiHAanFaH OHOHOTYPTTHIH
KBIIIKBULIBIFBI, MAHTBUTBIFBI JKOHE OEJI0K Meepi
aHBIKTAIBI (5-KecTe).

Kecre 5. bue cyTtiHeH naiibiHaFad OMOHOTYPTTHIH (PU3NKO—XUMUSIIBIK KOpCeTKImTepi

ATaybl KbIIKbLUIABUIBIK benok MaiJbLIBLIBIK,
banan Mannapun banan Manpapun | banan Manpnapus
KOCBUIFaH KOCBUIFaH KOCBUIFaH KOCBUIFaH KOCBUIFaH KOCBUIFaH
1 ceiama 80 85 23 21 2,1 2,0
2 celHama 90 95 25 2,4 19 18
3 celHama 110 115 2,4 2,3 15 1,3

Hormxenep xepcerkenzaeii, 2 sxoHe 3-
ChIHaMasap/a KbIIIKBUIBIKTHIH KOFapbLIayhl MEH
MaWIBUIBIKTRIH TOMeHAeyl Oalikanmel. Am 1-
ChIHAMAHBIH OapiibIK KOPCETKIIITEpi TYPaKThI
OOJNBIN, CTaHIAPT TalanTapblHA TONBIK COHKeC
KeIi, COHABIKTAH OJ TIKIpHOENiK YITi peTiHae
TaH/IaM albIH/IbL.

MUKpOOpraHu3MICpAiH  MOPQOIOTUSIIBIK
KoHe (PM3HONIOTUSIIBIK KACHETTEPIH aHBIKTAY YIIIiH
yirinep KacaHIBl KOPEKTIK oOpTara  eriifi.
WNukyOanusHbIH =~ eKIHII  TOYNITIHAE —aJFaIlKbl
KOJIOHWSUTAp Taima OOJbIN, JKETIHII TAYIIKTe
TOJIBIK JaMbIbL. [ pam oiciMeH 00y HOTHKECiHe
KYJITIH TYCTI IPaMOH JKoHE KOHBIP TYCTI IpaMTepic
OakTepusUIap aXBIPATBULABL.  MUKPOCKOIHUSIIBIK
Tanjay Kesinjge Taskira Topismi  Lactobacillus
bulgaricus sxome Bifidobacterium  exinaepi
AHBIKTAIABI, OYJI MITaMMJIAPIBIH CYTKBIIKBULIBI
amIpITY TpoIeciHae OelICeHIi peN aTKapaThbIHBI
Oeunrimi [13, 14].

Kopvimuinowt

3eprTey OaphicbiHIAa OMOHOTYPT OHAIpYyTe
apHaJIFaH LIHMKi3aT PETiHE CUBIP )KoHE OHe CYTiHIH
OpTaHOJICTITUKAIBIK, MHUKPOOHOJIOTHSITBIK —JKOHE
(OUBUKO—XUMUSITBIK, KOPCETKIIITEPl CaNbICTHIPHI-
nbin Oaranangsl. OpraHoJIENTHKANIBIK 3epTTEyIIep
HOTHXeCiHAe Oue CyTi CHBIp CYTiHE KaparaHnaa
camajblK KarblHAH aHaFYpJIbIM JKOFaphl EKeHi
AHBIKTAJIABI: OHBIH KOHCHCTEHLHMSCHI CYHBIK api
OIpKAJIBINITEI, JTOMi HO3IK, WICi KEHUI, an Tyci
TaOMFUJIBIKTBIH KOPCETKII pEeTiHAEe aK HeMmece
Keruimip peHmi Oonael. by kacuerrep Owo-
HOTYpPTKa Ka&KeTTI >KYMCAaK KYpBUIBIM Ty3yre
MyMKiHgiK Oepmi [13, 14]. MuKpOOHOIOTHSIIBIK
Tangayaap Oue CyTiHAe KOJOHMUIAPIBIH YCaK opi
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TBIFBI3 KYPBUIBIMJIBI OOJIBIT, TYPAKTBl MUKpO(IIOpa
Ty3y KaOUmeTiHiH JKOFapbl €KeHiH KOpCeTTi.
CoHBIMEH KaTap, MHKPOCKOTIHSUIBIK 3epTTeyiIepae
Lactobacillus bulgaricus »xone Bifidobacterium
CHUSIKTBI CYTKBIIIKBUIIBI OaKTepHUsIIapblH OO0IybI
alipITy  TMPOLECIHIH  THIMIUTTIH — JAQNENJei.
OUNKO—XUMHSIIBIK  KOPCETKIIITEpre JKacalFaH
capanTaMa HOTIDKECiHJe |-ChIHAMaHBIH KbIII-
KBUIBIFBI, MAaWJIBUIBIFBl JKOHE OJNIOK MeJmepi
CTaH/apT TaJaNTapblHA TOJBIK COHKEC Kellil, eH
camaJyibl yJTl peTiHAe TaHuaiabl. Ayl 2 xoHe 3-
ChIHaMaJlap/ia KBIIIKBUIIBIKTHIH —IIaMaJaH ThIC
JKOFaphlIaybl JKOHE MAIIBUIBIKTBIH TOMEHJEY1
Oaiikanapl [15, 17]. bue cyriHeH aalbIHIaNFaH
OuoiforypTka OaHaH >KOHE MaHJApWUH IMIOPECiH
€HTi3y OWOHOTYPTTIH OpPraHOJENTHUKAIBIK KOHE
TaraMJIbIK KYHIBUIBIFBIH apTTHIpAbl. MaHmzapuH
nopymeHnzaepnid, ocipece C xoHe B ToOBI
OpyMeH/IepiHiH Ke3i Ooica, OaHaH »HepPrus
OepeTiH TaOWMFWM KaHTTAp MEH Kanui, MarHu,
dochop cusakThl MuHepaimapra Oaii Oomasl. By
Kocrnayiap OMOMOrypTThIH (YHKIIMOHAIIBIK KacHe-
TiH KymreuTTi [18].

XKanmel anranaa, 3epTTey HOTIKENEpl Oue
CYTiHE Heri3fienreH OWOWOTYpPTTHIH  caIlachl
JKOFaphl, OPraHOJENTHKAIBIK >KoHE (pu3nonorus-
JBIK TYPFBLAAH THIMAL, all 0aHaH MEH MaHAapHH
KOCY OHBIH TaFaMJIbIK >KOHE NPO(UIaKTHKAIBIK
KYHJIBUTBIFBIH alTapIIbIKTall apTTHIPAThIHBIH KOp-
certi. CoHOplKTaH Oue CyTiHEH JalbIHIaNFaH
OMOMOTYPTTHI eMJTIK-TTPOPHUIAKTHKATIBIK OaFbITTa-
Fbl (DYHKIMOHANJBIK OMOHOTYPT peTiHZE OHIAIPY
FBUIBIMH JKOHE NPAKTHKAIBIK TYPFBIAAH THIMII
00JIBIIT TAOBLIAEL.
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B cmamve npeocmaenenvt pesyiomamst HaAYYHO20 00OCHOGAHUA MEXHOI0ZUYECKUX HOOX0008 K CO30AHUIO
Y211e600HO-COANAHCUPOBAHNBIX Xe000YI0YHBIX U30eNUll HA OCHOGe 3epH06020 cuvipva Kazaxcmana. Ilposeden
CPAGHUMENbHBLIL AHAU3 XUMUUECKO20 COCMABA NUICHULbL, KYKYPYy3bl, AUMEHA U ZPeyuxu, u3yueHvl NEPCneKmuenl
NpUMEHEHUs IKCIPY3UOHHOU U OUOMEXHOTIO2UYECKOII MOOUDUKAUUU 3EPHOBO20 CbIPbA, A4 MAKMCE (QYHKUYUOHATLHBIX
KOMNOHEHN08 0Nl Pecyiupo6anus y2iee00H020 npogunsa npooyKuyuu. Ycmanoeneno, umo nuienuya copma «Aunay
Xapakmepuzyemcs 6vlcokoul namypoii 3epna (812 2/n), cooeprcanuem kpaxmana 49,2 % u 6enxa 13,2 %, Kykypyza copma
«Moncanmo» — nosvluieHHbIM cooepiicanuem Kpaxmana (72,8 %), aumens copma «Kapabanvikckan 150» —
cooeprrcanuem Kpaxmana 61% u npomeuna 14,6 %, epeuuxa — cooepiricanuem kpaxmana 68% u npomeuna 12,5 %.
Ilonyuennvie paznuuusa 6 XumuieckoM U yeiie600HOM COCHABe UCCTe006AHHBIX KYbHyP 000CHOGIEAIOM 803 MONCHOCHb
UX KOMOUHUPOBARUA NPU NOCTIEOYIOWCIl PA3PADOmKe X1€000Y10UHbIX U30ENUIL C PEYIUPYEMbIM Y21e600HbBIM RPODuIEeM.
Ananuz ucmouHuKo8 no3601UNI YCHAHOGUMb, YO NPOUECCHl IKCHPY3UU CROCOOCHEYIOM U3MEHEHUI0 CHPYKHLYPbl
KpPaxmand, ROGLIMEHUI0 COOEPHCAHUA DPACHEOPUMBIX RUUEEBIX B0JIOKOH U (HopmMuposanuio meoieHHOYC8OAEMbBIX
yeneeoonvix @paxyuii. Iloxazano, umo Ouomexuonozuueckas Mmoougukayus, eKIOYAIOWAA (epmenmayuio u
pezynupyemoe Oeilicmeue (epmeHmHubvlx cucmem, odecnequeaen KOHMPOIUPYemulil 2UOpoIU3 yeneeooos 0e3
U30bIMOUHO20 HAKONIEHUA RPOCMbIX caxapos. Buviseneno, umo ucnonv3osanue nekmuna u nuWLevIX 6010KOH
Cnocodcmeyem CHUJCEHUIO CKOPOCHU  (hepMeHmamuenozo 2udponusa Kpaxmana u opmuposanuio oonee
onazonpuamnozo 2nukemuueckozo omknuxka. Ha ocnoeanuu ananusza coepemMeHHbIX 3apYOesHCHbIX UCCIe006aHUll
YCIMAHO6NEHO, YMO UCNOTb306AHUE 36PHOB020 CHIPA, 002AM020 PYHKUUOHATLHLIMU Y2l1e600AMU, @ MAKIHCE NPUMEHEHUE
IKCmpy3uu, 2UOPOKOLIOUO08 U OUOMEXHOIOZUYECKON MOOUDuUKayuu A61aemca 00HUM U3 HAUDOIee NEPCNEKMUBHBIX
Hanpaenenull papadomxu QyHKYUOHAbHBIX X11e000YN0UHBIX U0ETUHL C Y2T1€600HO-COAIAHCUPOBAHHBIM COCINABOM.
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3epHOBOE ChbIpbe, [P-IJIIOKAHbI, NHUINEBbIe BOJOKHA, JIKCTPY3usi, (epMeHTaAuMsl, (YHKIUOHAIBLHOE
NUTaHue, NTHKeMUYeCKuii HHIeKC.
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IKCMPY3UANBIK HCIHE OUOMEXHON0ZUANBIK MOOuuUKayualay MymKiHOiKmepi, COHOQU-aK, OHIMHIH KOMIpCy
npopunin pemmeyze aprHanzan QyHKUUOHANObIK KOMHOHEHMMEPOi KON0AHY RepCneKmueanapol 3epmmendi.
3epmmey Hamudicecinoe «Aiinay cypeinmol 6udailoviy 02H Hamypacwvl dcozapwvl (812 2/n), Kypamvinoazel
kpaxman monuepi 49,2 %, akyviz monwepi 13,2 % exeni anvikmanowi. Kpaxman monwepimen aiipolKuia opsin
anamuinoap kenecinepoi amayza 60nadwvi: «Moucanmoy cypuinmul dcyzepi — 72,8%, «Kapabanwvix 150»
cypvinmul apna-61%, an akywvi3 monwepi 14,6% Kypaca, KapakymvlKmuoly Kpaxmana moauiepi - 68%, akyviz
monuepi 12,5% xopcemkiuwike ue. 3epmmenzen 0aKplioapoObly XUMUALBIK HCIHE KOMIPCYIbIK KYPAMbIHOAZb
OaiiKanzan auvlpMaWblIbIKIAD 071ap0bl KOMIPDCYAbIK KYpamvl pemmesiemin HAH-moKauwl OHIMOepin azipiaey
Ke3inoe Oipikmipy MmymKinoOicin Hezi30eiidi. Pecmu axknapammapovl manoay Hamudcecinoe IKCHMPY3us
yoepicmepinde Kpaxmanovly KYpPblIbIMbIHbIH 032epPemini, epumiH mazam maaiuiblKmapolHoly, MOAuiepin
apmmolpmolHbl JHCOHE KOPblMbl-Aybl 0asy KoMipcy paKkuyuanapviHoly KajlblnmMAcyblHA dabln  KejlemiHi
anvikmanovl.. @epmenmayua Men epmenmmik ducyiienepoiy cailkecmenoipinzen acepin Koa0AHAMbIH
OUOMEXHONOZUANBIK MOOUPUKAUUA KOMIDCYNAPObIH, Ke3eH-Ke3eHiMeH 2udpoau3denyine Hcaz0ai yieacan, MOHO-
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This article presents the results of the scientific substantiation of technological approaches to the
development of carbohydrate-balanced bakery products based on cereal raw materials cultivated in Kazakhstan.
A comparative analysis of the chemical composition of wheat, corn, barley, and buckwheat was cond ucted, and
the prospects for applying extrusion and biotechnological modification of cereal raw materials, as well as
functional ingredients for regulating the carbohydrate profile of bakery products, were investigated. The results
demonstrated that the wheat variety “Aina” is characterized by a high test weight (812 g/L), starch content of
49.2%, and protein content of 13.2%. The corn variety “Monsanto” exhibited an elevated starch content of 72.8 %,
while the barley variety “Karabalykskaya 1507 contained 61.0% starch and 14.6% protein. Buckwheat was found
to contain 68.0% starch and 12.5% protein. The observed differences in the chemical and carbohydrate
composition of the studied crops justify the possibility of combining them in the future development of bakery
products with a controlled carbohydrate profile. The analysis of scientific literature revealed that extrusion
processes contribute to modifications in starch structure, an increase in the content of soluble dietary fiber, and
the formation of slowly digestible carbohydrate fractions. Biotechnological modification, including fermentation
and the controlled action of enzyme systems, was shown to ensure regulated carbohydrate hydrolysis without
excessive accumulation of simple sugars. Furthermore, the use of pectin and dietary fibers was found to reduce
the rate of enzymatic starch hydrolysis and promote a more favorable glycemic response.-Based on an analysis
of contemporary international research, it was established that the utilization of cereal raw materials rich in
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functional

carbohydrates, together with the application of extrusion technology,

hydrocolloids, and

biotechnological modification, represents one of the most promising approaches for the development of
functional bakery products with a carbohydrate-balanced composition.

Keywords: carbohydrate-balanced products, bakery products, cereal raw materials, p-glucans,
dietary fiber, extrusion, fermentation, functional nutrition, glycemic index.

Beeoenue

B mnocnennue necatwieTvsi BO BCEM MHpE
HaOITFO1aeTCs YCTOMYMBBIA POCT AJTMMEHTapHO-3aBH-
CHMBIX 3a00JieBaHHM, BKIIOYas OXHPEHHE, caxap-
HBII 1uabeT 2 Tuma, CepAeYHO-COCYAUCThIC U MeTa-
6ommueckre Hapymenus. CoriacHo maHHRIM Bcee-
MHUPHOW OpraHM3alvi 3paBOOXPAaHEHMs, pacIpoc-
TPaHEHHOCTb O)KUPEHHUS U HApYILEHUI YITIEBOAHOTO
0o0MeHa TPOJIOINKAET YBEITMUUBATHCS, UTO CBS3aHO C
W3MEHEHHEM CTPYKTYphl TIMTaHWS HACENEHUS W
pocToM MOTpeOIIeHNS TPOILYKTOB C BBICOKHM COJIEp-
JKaHMeM ObICTpoycBosieMbIx yriieBonoB [1]. Cospe-
MEHHBIE MCCIIeIOBAHMSI TIOKA3bIBAIOT, YTO HE TOJIBKO
KOJIMYECTBO YIJIEBO/IOB, HO M HX KauyeCTBEHHBIH
COCTaB OKa3bIBAET CYIIIECTBEHHOE BIIMSHUE Ha TJIHKe-
MHYECKHIA OTBET, Pa3BUTHE HWHCYINHO-PE3VCTEHT-
HOCTH M HApyILIEHHS JIMITUTHOTO 0OMeHa [2].

B nmocnmegnue roapl  chopMHUpOBANIACh
KOHIENIHS «YTJICBOAHOE KAa4eCTBO», COTJIACHO
KOTOPOW OIIEHKA YTIEBOTHOTO MPOGIIIS MUIIEBHIX
MPOJYKTOB JIOJDKHA YYUTHIBATh COJEpKaHHE
MMUIIEBBIX BOJIOKOH, CBOOOIHBIX CaxapoB, pe3uc-
TEHTHOTO KpaxMaya W MeJJIECHHOYCBOSIEMBIX yTJe-
BosI0B [3]. OmanM u3 HaumboJiee pacnpoCTpaHEeH-
HBIX KPUTEPUEB KauecTBa YTJIEBOJIOB SBISETCS
COOTHOIIICHHE «YTJIEBOIBI: IHIIEBBIE BOJOKHA»
10:1, mo3BossiroIiee XapakTepu30BaTh (PU3HOIOTH-
YeCKyI0 LIEHHOCTh MPOJYKTOB M MX MOTEHIIHANb-
HOE BITUSTHUE Ha METa0OJIMIeCKOe 3710pOBbe [4].

X1e600yI0UHbIE H3EIHSI SIBISIOTCS TIPOIYK-
TaMH €XKEJHEBHOTO TMOTPEOJICHUsI W 3aHMMAIOT
3HAUMTENbHOE MECTO B palloHe HaceneHus Kaszax-
craHa. OpmHAKO, TpPAJWIMOHHBIA Xi1e0 Xapak-
Tepu3yeTcs BBICOKUM COAEP)KaHWEM JOCTYITHOTO
Kpaxmaia ¥ CPaBHHUTEIBFHO HU3KAM KOJIWYECTBOM
MHUIIEBBIX BOJOKOH, YTO OTpaHUYUBACT €ro (husmo-
JIOTMYECKYIO LIEHHOCTH [5]. B ¢BsA3U ¢ 3TUM O1HUM U3
AKTYaJIbHBIX HAIpPAaBICHUI COBPEMEHHON MHUIIEBOI
MPOMBIIIUIEHHOCTH ~ SIBIISIETCST  pa3padoTKa  yriie-
BOJTHO-COATaHCUPOBAHHBIX  XJICOOOYIOUHBIX U3JIe-
JIUH C YITydITIEHHBIM YTJIEBOTHBIM MpodueM [6].

Hanbonee mnepcrieKTMBHBIM ITyTEM B 3TOM
HamnpaBlIeHUH, Ha OCHOBE aHAJIM3a JAHHBIX HCTOY-
HHKOB, TIPU3HAHO HCTIOB30BAHME 3€PHOBOTO CHIPBS,
OTJIMYAFOIIET0Cs TIOBBIIICHHBIM CoJIepKaHueM (yHK-
LMOHATBEHO 3HAYMMBIX YIJIEBOJHBIX KOMIIOHEHTOB, B
TOM YHCIIE, THIIEBBIX BOJIOKOH. B CB3M ¢ 3THM,
HaWOOMBIIHI UHTEPEC TPEICTABIIAIOT STYMEHb, TPEUH-
Xa M KYKypy3a, OTIMYAIOIIMECS ITOBBIIICHHBIM
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CoZep)KaHMEM Kpaxmalia, IHIIEBBIX BOJOKOH, [-
IJTIOKAHOB M COITYTCTBYIOIIMX OMOJIOTMYECKH aKTHB-
HBIX BEIIECTB, YTO MO3BOJISET PACCMATPHBATh UX KaK
cOaTaHCHPOBaHHYIO 3C€PHOBYIO OCHOBY ISl pery-
JIMPOBAaHUS YIIIEBOAHOTO MPOduist X1e000yIOUHBIX
W3LIEITH.

Tak, sYMEHb OTIMYACTCS COJepXKaHueM [3-
TIIIOKaHOB — BOJOPAaCTBOPUMBIX TOJIHCAXapUIOB,
CIIOCOOHBIX IOBBIMIATH BA3KOCTh MHUIIEBOH MAacCChI
M, TeM CaMbIM, 3aMeIATh (epMEHTaTHBHBIHI
TUAPOIN3 Kpaxmana u nuddys3uto rirokossl 8, 9].
I'peurxa ke IpeacTaBIseT HHTepeC KaK HCTOYHUK
IUIIEBBIX BOJIOKOH, (DCHONBHBIX COCTMHEHHH |
YTIEBOAOB C O0Jiee HU3KOM CKOPOCTHIO YCBOCHHS,
YTO XapaKTEepH3yeT €€ KaK IMEepPCIEeKTUBHBIN KOM-
MNOHEHT Ul TPOM3BOJACTBA (PYHKIMOHAIBHBIX
xnebo0ynounbix magenuii [10, 11]. Kykypysa, B
CBOIO OYepe/ib, XapaKTePHU3YyeTCs BEICOKUM COJIEP-
YKaHUEeM KpaxMalla 1 MOXKET PacCMaTPUBATHCS KaK
TEXHOJIOTHYECKH 3HAYMMBIH KOMIIOHEHT IIpU
MOJICIIMPOBAHUN YTIIEBOJHOTO COCTaBa W3CIIH.
Takum 00pa3om, HCHIOTB30BaHUE TIMEHSI, TPEUUXU
U KYKypy3bl B XJI€000YJIOUHBIX M3IETHIX ITO03BO-
JISIeT HaNpaBJIEHHO PEryJMpoBaTh COOTHOIICHHUS
JOCTYITHBIX YTJIEBOJIOB M TIHIICBBIX BOJOKOH.
Cremyer Takke yd4ecTh, YTO CYIIECTBEHHYIO POJIb
OpU TOM HUrPAlOT M METOJbl TEXHOJOTHYECKOI
00pabOTKU CHIPbSI, TTO3BOJISIOIINE JOMOJTHUTEILHO
U3MEHSTh CTPYKTYpPY YIJIEBOAHOTO KOMIUIEKCA M
€ro JOCTYIMHOCTB JUIi Tuaposu3a. Tak, sKcTpy3u-
OHHasi 00paboTKa MO3BOJISIET U3MEHSTh CTPYKTYPY
Kpaxmalia, peryJupoBaTh CTENIEHb €ro JKelIaTHHH-
3aIlMd W TIOBBIIATH COJCPIKAHHE PAaCTBOPHMBIX
nuIeBbIX BoJokoH [12]. Mo manneM Fang et al.
[13], mpaBuaBHO MOAOOpPAaHHBIE PEXHUMBI HKCTPY-
3MU CHIOCOOCTBYIOT 00Pa30BaHUIO MEAJICHHOYCBO-
SI€MBIX U PE3UCTEHTHBIX (PpakLuii Kpaxmaa.

He MeHee BaKHBIM HallpaBJICHUEM SIBIISICTCS
OMOTEXHOIOrHYECKast MOJU(HKALISI 36PHOBOTO ChIp-
bsl, BKJIIOUAOLIAs TPOLecchl (PepMEHTALMH U Pery-
JIMpyeMoro JiedcTBusl pepMeHTHBIX cucteM. CoBpe-
MEHHBIE HCCJICIOBAHMS TOKa3bIBAIOT, 4TO (epMEeH-
Talusl COCOOCTBYET CHIDKEHUIO coziepskaHusi (ura-
TOB, TOBBIIICHHIO OHOJOCTYITHOCTH MHHEPATHHBIX
BEIIECTB M HM3MEHEHHIO CTPYKTYpPBI YIJIEBOIHOTO
xomrutekca [14]. Kpome Toro, oOpasoBanue opranu-
YeCKUX KHCJIOT TpH (PEpMEHTAMH CIIOCOOCTBYET
OTPaHMYCHUIO CKOPOCTH THIPOJN3a Kpaxmaia |
CHIDKEHHIO TNIMKEMHUYeCKoro oteeTa [15].
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HecmoTpsi Ha 3HauMTENbHOE KOJIMYECTBO
UCCIIEIOBaHUH B  0O0JIACTH  (PYHKIMOHAIBEHOTO
MUTAHUs, BONPOCHl HAy4HOTO OOOCHOBAaHUS BbI-
Oopa 3epHOBOro ceipbsi Kaszaxcrana um TexHoJO-
THYECKUX MOAXOJ0OB K CO3AAaHUIO YIJIEBOAHO-
cOaaHCHPOBAHHBIX  XJIEOOOYIOYHBIX — W3IEIHAN
OCTAIOTCS HEIOCTATOYHO N3YyUYEHHBIMU.

Lenpto HACTOAIIETO HCCIIEAOBAHHS SIBUIIOCH
Hay4YHOe 000CHOBaHME BEIOOpa 3¢PHOBOTO CHIPhS U
TEXHOJIOTHYECKUX IOAXOJOB K CO3JaHHUIO YIJe-
BOJIHO-COaTaHCHPOBaHHBIX XJ1€000YJIOUHBIX U3Ie-
TN Ha OCHOBE ChIpbs KazaxcraHa.

Mamepuanst u Memoovl UCC1E006aAHUS

OOBbeKTaMu HCCIIEOBaHUS SBIISUIUCH MST-
Kasl IiIeHuna coptoB «AiHa» u «Kaparanga 31»,
KyKypy3a coptoB «MoHcanto» u «lluonep»,
ssameHb copTa «Kapabanbikckas 150», a Takxe
3enéHas rpeunxa. B kadecTBe (yHKIHMOHAIBLHOTO
KOMITIOHEHTa paccMaTpHUBAJICS IEKTHH.

OueHka KayecTBa 3€pPHOBOIO CHIPbSl BKIIIO-
yaja onpenenenue: BaaxkHocty mo 'OCTy 13586.5-
2015 «3epHo. MeTon ompeneneHust BIaKHOCTI;
HaTypsl 3epHa 1o 'OCTy 10840-2017 «3epHo. Me-
TOX ompeneneHus Hatype»; Maccel 1000 3epeH mo
I'OCTy 10842-89 «3epHO 3¢pHOBBIX U OOOOBBIX
KyJbTYyp M CeMEHa MAaCIW4YHBIX KyJbTyp. MeTon
omnpeneneHus maccel 1000 3epen unu 1000 cemsny;
coneprkanus kpaxmana mo I'OCTy 10845-98 «3epno
Y TIPOJTYKTBHI €ro nepepadoTKH. MeTos1 orpeaeneHus
Kpaxmanay; conepxkanust nporemHa no ['OCTy
10846-91 «3epHO M MPOIYKTHI €ro MepepadOTKu.
Merton onpezeneHus Oekay; yrieBOAHOTO COCTaBa
o 'OCTy 29177-91 «3epno. MeTop! olpeneneHus
COCTOSIHHS YTJIEBOTHO-aMUJIA3HOTO KOMILIEKCA.

Ha ocHoBaHuM JMTEpaTypHBIX NaHHBIX U
pe3yNIbTAaTOB MPOEKTa MPOBEIEH aHaJIN3 MepCIeK-
THUB NPUMEHEHUS: B-TJIIOKAHOB; MHUIIEBBIX BOJIO-
KOH; 3KCTPY3UH; OMOTEXHOJIOTHYECKOW MOIU(U-
Kallu¥; THAPOKOIUIONIOB; )EPMEHTATHBHOTO PETy-
JIUPOBAHUS YIIEBOAHOTO KOMILIEKCA.
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ITmenuma
B O0miee cofepxaHue YraeBo10B, % 60
Kpaxwmain u nekctpunsl, /100 T 545
Kneruarka, r/100 ¢ 10,8
IIpocTtsie caxapa, /100 T 0,8

Pezynomamot u ux oocyricoenue

VYreBonHast cOaIaHCUPOBAHHOCTD KakK OCHO-
Ba pa3paboTKu (PyHKIMOHAIBHBIX XJIEOOOYITOUHBIX
m3nenmnii. CoBpeMeHHasT KOHIICTIIHS YTIIEBOIHOM
cOanaHCUPOBaHHOCTH TIPEArNojaraeT He MpOCcToe
CHIDKEHHE OOIIEro COo/lep KaHusl yrIIeBOIOB, a (hop-
MHPOBaHHE ONTHMAJBHOTO YTJIEBOJHOTO MPO(uMIIs
npoykra. OCHOBHBIMH KPUTECPHUSMHU SIBIISIOTCS CHU-
JKEHHE N0 OBICTPOYCBOSIEMBIX CaxapoB, IOBBI-
NICHHUE COJCPXKAHHS THUINEBBIX BOJIOKOH, yBEIIUE-
HHE KOJMYECTBA MEICHHOYCBOSIEMBIX YIJIEBOIOB U
peryaupoBaHie JAOCTYIHOCTH Kpaxmamia Iuisi ¢ep-
MEHTATHBHOTO THIIPOITH3A.

Jms xne6o0yIouHBIX M3IENril JaHHBIA TTOJI-
XOJl 0COOEHHO Ba)KEH, MOCKOJIBKY OCHOBHAsI JIOJIS
VIIIEBOZIOB Tpe/icTaBleHa KpaxmaioM. ClieoBaTeb-
HO, 33j1a4a TEXHOJIOTHH 3aKIIFOYacTCs HE B TIOTHOM
OrpaHMYCHUH Kpaxmajia, a B U3MEHEHHH €TO CTPYK-
TYpPHOIi OpraHu3alMK 1 CKOpOoCTH ruzpoimn3a. Cospe-
MEHHBIE UCCIICJIOBAHUS MOKA3hIBAIOT, YTO U3MCHEHHE
JIOCTYITHOCTH KpaxMajla MOYKET JIOCTHTaThCs 33 CUEeT
WCTIONIb30BaHMS TIHIIIEBBIX BOJIOKOH, [-TJIFOKaHOB,
THAPOKOJUIOHUIOB, OPraHUYECKUX KUCITIOT U MOIH(H-
KaIlliy KpaxMaabHO-0EIKOBON MaTpuIlsl [16].

ITo manubiM Skiivan et al. [17], BriroueHue
3€pPHOBBIX KOMITOHEHTOB C BEICOKUM COZICpPIKaHUEM
MUILIEBBIX BOJIOKOH MO3BOJISIET CHUKAThH TITUKEMHU-
YECKUI MHJEKC XJICOOOYIOUHBIX M3nenuii Ha 20—
30 %. AHanoruyHble pe3yIbTaThl MPECTaBICHBI B
0630pe Naveed et al. [18], rme orMedeHo, 4TO
3epHOBBIE W OOOOBBIE HWHIPEIUEHTHI CIIOCOOHBI
CYLIECTBEHHO OTPaHUYMBATh CKOPOCTH ITOBBIIIE-
HUS YPOBHS TITFOKO3bI KPOBH.

Ananuz yeneeoonozo cocmaea 3epHo6020
ChIpbsL

YCTaHOBIEHO, YTO YIJIEBOIBI SBISIOTCS
OCHOBHBIM KOMITOHEHTOM HCCJISTyEMBIX 3€PHOBBIX
KyJIbTyp ¥ ¢dopmupytoT a0 80 % cyxoil Macchl
3epHa. OCHOBHBIMH IIPEJCTABUTEISIMH YTIIEBOJI-
HOTO KOMIUIEKCA SIBJISIOTCS Kpaxmall, JeKCTPUHBI,
KJIETYATKa U TIPOCTHIE caxapa.

Kykypysa SumeHb I'peunxa
74 56 57
58,2 54,6 55,4
7,3 9,6 10,9
1,1 0 0

PucyHok 1. YTieBogHBIN COCTAB UCCIIEIYEMBIX 3€PHOBBIX KYJIBTYD
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[lony4yeHnnsie pe3ynbTaThl CBHIACTEILCTBY-
10T O TOM, YTO KYKypy3a XapaKTepu3yeTcsl MaKCcH-
MaJIbHBIM COJIEp)KaHHEM YTJICBOIOB, TOTAA Kak
SYMEHb W TPEUYHXa OTINYAIOTCS MOBBIIICHHBIM
coJiep>)kaHUEeM MHIIEBBIX BOJOKOH. DTO MOJTBEp-
KJIAaeT MEePCTIEKTUBHOCTD MCIIOJIB30BAHHS STIMEHS
U TPEYNXH B COCTaBE YIJIEBOJHO-COATAHCHPOBAH-
HBIX XJIEOOOYIOYHBIX U3ACTHH.

YcraHoBNEeHO, 4TO AJS BCEX MCCIEAOBaH-
HBIX KyJIBTYp XapakTepHO MpeoOiafaHue Kpax-
Mana W JAEKCTPUHOB KaK OCHOBHBIX DPE3EPBHBIX
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Bnaxnoc Harypa,
Tb,% r/n
B [Tirenuia Msrkast CopT «AifHay» 14 812
[Tmenurna markas copt «Kaparanna 14 726
31»

Kykypy3sa copt «MaHcaHTO» 12,9 755
Kyxkypy3a copt «IInonep» 13,4 735
Slumens copt Kapabanbik-ckas 150 12,1 667
I'peunxa 16,2 746

yraeBomoB. Ilpu 3TOM copepikaHHe MPOCTHIX
caxapoB OCTaeTCs CPaBHUTENBLHO HHU3KHM, YTO
SIBJISICTCSI OTAarONpHUSTHBIM (aKTOPOM TIPH pa3pa-
0OTKE TMPOAYKTOB C PETyIHPYEMbIM TJIHKEMH-
YECKUM HHICKCOM.

Obocnosarue 8b160pa 3epHo602o cuipbs. Ha
OCHOBaHWU KOMIUTEKCHOM OIIEHKH Ka4eCTBa 3epHO-
BOTO CBIPbsl OBUIM BBIOpaHBI HanOosee Mepcrek-
TUBHBIE KYyJIbTYPHl Ui Pa3pabOTKH YIJICBOAHO-
cOaaHCUPOBAHHBIX XJIEO0OYITOUHBIX U3IETHN.

[ [ | —_
Macca
1000 3epHoBas CopHas Kpaxman HpoOTeI/IH,
IPUMECh IPHUMECH %
3epeH
43,16 4,5 1,8 49,2 13,2
29,12 5,6 3,3 47,7 12,8
387,78 0,3 0,2 72,8 8,3
275,9 0,2 0,1 72,8 7
48 0,51 1,5 61 14,6
28 0,7 1,8 68 12,5

Pucynok 2. [TokazaTenu kauecTBa UCCIIEAYEMOT0 36PHOBOTO ChIPhS

CpaBHUTENIFHAS XapaKTEPUCTHKA HCCIE0-
BaHHBIX COPTOB ITOKa3ajia CYIICCTBCHHBIC pa3inyus
MX TEXHOJIOTMYECKUX CBOMCTB U XHMHYECKOTO
cocraBa. Tak, cpeu OOpas3loB MSATKOW TIIICHUITBI
OoJiee BHICOKHMH TTOKa3aTeIsIMHA XapaKTepPHU30BajCs
copT «AlHa»: HaTypa 3epHa coctaBwia 812 r/n
npoTHB 726 r/1y copra «Kaparanma 31», macca 1000
3epeH — 43,16 u 29,12 r coorBercTBeHHO. Conep-
JKaHWEe KpaxMaia y copTta «AiHay cocTaBisuio 49,2
%, mporenHa — 13,2 %, Toraa kak y copra «Kapa-
ranna 31» —47,7 u 12,8 % cootserctBeHHO. Kpome
TOTO, 36PHOBAsi K COPHAsI MPUMECH Y copTa «AlHa»
cocrasisum 4,5 u 1,8 %, y copra «Kaparaamga 31» —
5,6 u 3,3 %. OueHka MOMYYEHHBIX IOKazaTenei
MO3BOJIJIA BHIOpaTh MIIICHUIy copTa «AiHa» B
Ka4€CTBE OCHOBHOTI'O NNIICHUYHOI'O CBIPbA JIA JaJlb-
HEUIINX UCCIIEOBAHUI.

[Ipu cpaBHEeHMM 00pa3IOB KyKypy3bl COAEp-
JKaHHe Kpaxmaia y copToB «MoHcanTo» u «IlIno-
Hep» OBLIO OMHAKOBBIM U COCTaBIUIO 72,8 %. B TO
ke Bpemsl, copT «MOHCAHTO» XapaKTePH30BAJICS
Oonee BBICOKOM HaTypoil — 755 1/m mpotus 735 r/n
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y copta «IInonepy, 6omnpimeit maccoii 1000 3epen —
387,78 npotu 275,9 T 1 6osiee BBICOKUM COEpkKa-
HueMm nporenda — 8,3 mpotuB 7,0 %. Conepxanue
3epPHOBOW M COPHOW MpHMeceld y obomx 00pasIoB
OBLIO HU3KUM M COCTaBIIIIO cooTBeTcTBeHHO 0,3 1
0,2 % mns copra «Moncanto» u 0,2 u 0,1 % s
coprta «IInonep». Ha ocHoBaHMM KOMILJIEKCa Uccle-
JIOBAHHBIX TTOKa3aTesel JuId AanbHeen pa3pador-
KA yTJIEBOAHO-COATAHCUPOBAHHBIX MPOIYKTOB OBLI
BBIOpaH copT «MOHCAHTOY.

Sumens copra «Kapabansikckas 150» xapak-
TEpU30BAIICS cofepkaHueM Kpaxmana 61,0 % u
nporenHa 14,6 %, a rpeanxa — 68,0 u 12,5 %
cootBercTBeHHO. [lo mannemM EFSA [19], B-rimro-
KaHbI SIMMEHsI CIIOCOOHBI CHIDKATh TNTMKEMHYECKHN
OTBET MPH JOCTATOYHOM COJIEP)KaHUN B TPOJYKTE.
I'peunxa xe paccmaTpuBaeTcd KaK HCTOYHHK
MUILIEBBIX BOJIOKOH, aHTHOKCHJIAHTOB U MEJUICHHO-
ycBOsieMbIX yTiieBojioB. WcciemoBanust Sofi et al.
[20] moaTBepKAat0T MEPCIIEKTUBHOCT TPEUNXH IS
pa3paboTKu  (PYHKIMOHATBHBIX — XJICO00YIOUHBIX
W3S,
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C Y4€TOM 0COOEHHOCTEMH YIJICBOAHOI'O COC-
TaBa JaHHBIC KYJIbTYPBI IPEACTABIISIIOT HMHTEPEC KaK
JOIIOJTHHUTCIIBHBIE KOMIIOHEHTBI 3€PHOBBIX KOMIIO-

3UIMKA TpH  pa3paboTKe  YIJICBOJHO-COATaHCUPO-
BaHHBIX XJICOOOYIIOUHBIX H3JICITUA.

Tabmuna 1. TexHomorndeckas poyb 36pHOBBIX KyJIbTYp B (POPMUPOBAHHUH YTIIEBOIHON COATaHCUPOBAHHOCTH

KynpTypa OcHOBHasI TEXHOJIOTHIECKas PyHKIHS

[Tmennma DopMHUPOBAHKE CTPYKTYPHI TECTA

Kykypy3za Hctounuk kpaxmana

Sumens Hcrounnk B-rarokaHoB

['peunxa VICTOYHHK MUIIEBBIX BOJIOKOH W aHTHOKCHIAHTOB

DKCTpy3Hsl KaK CIIOcO0 peryaupoBaHus yrie-
BOJTHOT'O TIPOQHIISL. DKCTPY3UOHHAST 00pabOTKa SIBIIS-
eTCsl OJHUM M3 HanOoJee MepCIeKTHBHBIX METOIOB
MOAM(HKAIIMN YTIIEBOAHOTO KOMIUIEKCA 3€PHOBOTO
ChIPbs. Y CTaHOBJIEHO, YTO SKCTPY3HUsl 00ecTieunBaeT
TEPMOMEXaHMYECKOE BO3/ICHCTBHE Ha 3EpPHOBOE
CBIpbE, MPUBOIAIICE K W3MECHEHHIO CTPYKTYPBI
KpaxMalia, YaCTHYHOMY 00pa30BaHUIO IEKCTPHHOB U
M3MEHEHUIO CTPYKTYPBI ITUIIEBBIX BOJIOKOH.

CoBpeMEHHBIC HCCIIEJIOBAaHMS TTOKa3bIBAIOT,
YTO MPaBWJIBHO MOJOOpAHHBIE PEXKUMBI SKCTPY3HU

CIOCOOCTBYIOT (DOPMHUPOBAHUIO MeEUICHHOYCBOSsIE-
MBIX ¥ PE3UCTEHTHBIX (hpakimii kpaxmana [21]. 1o
manaeiM  Fang et al. [13], akcTpy3ust MoxeT
IMOBBINIATE COACPKAHUEC PACTBOPHUMBIX ITUIICBBIX
BOJIOKOH M YJIy4dllaTb IIOKAa3aTCid, CBA3AHHLIC C
TJIMKEMHYECKAM HHJICKCOM.

IlomyyeHHbIE pe3yJbTaThl  NOATBEPKIAOT,
YTO IKCTPY3Hsl JOJDKHA PACCMAaTPUBAThCS HE TOJIBKO
KaK TEXHOJOTMYECKHl Tpomecc, HO M Kak
MHCTPYMEHT HalpaBJICHHOTO PEryJIHPOBaHUS yTJe-
BOJIHOTO MPOGUIIst X1€000YIIOUHBIX U3ICIIHHA.

Tabmnuna 2. TexHOIOTHUECKHE TTOAX0AbI K (JOPMUPOBAHHIO YTIIEBOIHO-COATAHCUPOBAHHBIX U3/ICTHN

MexaHu3M AESHCTBHUS

Poutb B yrieBogHOM cOaaHCHPOBAHHOCTH

JKeTpy3us Tepmomexanndeckas Moxaudukaus | MI3MeHeHHe HOCTYHMHOCTH KpaxMmasla U IOBBI-
Kpaxmajla ¥ HIIEBBIX BOJIOKOH LIEHHUE JJOJIU PACTBOPUMBIX BOJIOKOH

buorexHonoruueckas DepMeHTalUs U peryaupyemMoe Aek- | YIpasisseMblil T'MIPOJIM3 YIJIEBOJOB U CHHU-

MOU(HUKAIHS cTBUE (DEPMEHTHBIX CHCTEM JKEHUE MIMKEMUYECKOI0 OTKJIMKA

B-rarokanel W numieBble | [loBbllIeHHE  BS3KOCTH  IUILNEBOM | 3aMejijieHHe THAPOJM3a M BCACHIBAHUS

BOJIOKHA MaccChl TJIFOKO3BI

IlexTun T'uapokomnongHoe Orpanndenue qudGy3un TIIOKO3bI U yIydlle-

CTPYKTYpHpPOBaHHE TecTa

BuorexHonornyeckass MojaupUKalys yrie-
BOJIHOTO KOMILIEKca. BruoTexHonmormyeckas MoJu-
(uKamMs 3epHOBOTO CHIPhS, BKIFOYAIONIAsl MPO-
1eccel (pepMeHTaIy U pUMEHEHHe (epPMEHTHBIX
CHCTEM, SIBISIETCS OIHUM W3 HAIPABJICHUH peryiu-
POBaHUS YIJIEBOJHOIO COCTaBa XJIeOOOYIIOYHBIX
W3eNNiA. AHaIN3 JIMTEPaTyPHBIX AAHHBIX MOKa3al,
4ro (hepMeHTAlsI MPUBOJIUT K YACTHIHOW Iiepe-
CTpO¥Ke yTJIeBOAHOTO KOMILJIEKCA 3€pHA, COIIPOBOXK-
JAIOIIEHCs TUIPOIM30M YacTh Kpaxmaia U HeKpax-
MaJIbHBIX IOJIMCAXapUIOB, HAKOIUICHUEM OpraHu-
YEeCKHMX KHCIIOT U CHWKEHHEM COJEpKaHHsT HEKO-
TOPBIX aHTUIIMTATEIBHBIX COETUHEHHUH, B TOM YHCIIE,
¢uraroB. Pe3zynpTaToM Takoro BO3mEHCTBHS SIBIIS-
I0TCSl I3MEHEHHSI HE TOJIbKO XUMHYECKOTO COCTaBa
CBIpbs, HO H JIOCTYIIHOCTH YTJICBOJIOB  JUIsSt
MOCIIEAYIOIIET0 TUIPOIN3a B COCTaBE KOHEYHOIO
npoaykra. [lo manueiM Alkay et al. [22], opra-
HUYECKHE KHCIIOTHI, 00pasyrommecss B Iporecce
(depMeHTaIMM, CHOCOOHBI 3aMEMJIATH THAPOIH3
KpaxMmajia H, TEM CaMbIM, CHIDKaTb CKOPOCTb TTOBbI-
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HUE CTPYKTYPbl MSKHILA

IIEHHS] KOHICHTPAIMK TIIOKO3bI B KPOBU TIOCTE
yroTpeOJIeHNS IPOAYKTA.

[Ipr TIPOM3BOZICTBE YTIIEBOIHO-COAIIAHCHUPO-
BaHHBIX XJI€000YIOYHBIX U3ACIHI 0COOBII MHTEpEC
NPEJICTaBIISIET KOHTPOJIMPYEMOE  HCIIONb30BaHHE
AMITOJIUTHIECKHX (DEPMEHTOB, TPEXKJE BCETO, O-
ammiIasbl, KOTopasi oOecreunBaeT 00pa3oBaHHE
JIEKCTPHHOB CpEJIHEro pasMepa 0e3 4pe3MepHOro
HaKOIUIEHHS TIPOCTBIX CaXapoB, TOTJIA KaK [3-amiasa
crocoOcTByeT Oosiee MHTEHCHBHOMY HAKOILUICHUIO
MajbTO3pl. M MMEHHO mpUMEHEeHHE O-aMUIa3bl
paccMarpuBaeTcss Kak OoJiee TpeIIIOYTUTENLHBIN
Croco0 peryJupoBaHus YIIIEBOJHOW cOaaHCHpO-
BaHHOCTH, TIOCKOJIBKY OH ITO3BOJISIET PETYJIMpPOBaTh
JIOCTYITHOCTh YTJICBOJIOB, HE TIEPEBOJISI 3HAUWTEIIb-
HYIO 4acTh Kpaxmaia B IpocTble caxapa. To ecTs,
UL Lenield HacTosimeld padoThl NpearoyYTUTENbHA
OMOTEXHOJIOTUIECKAsT MOAU(DUKAITUS YTIICBOIHOTO
KOMIUIEKCa, HallpaBIeHHAas HE Ha MaKCHMaJbHOE
pacIerieHde  YIieBOJOB, a Ha YIPaBIsIeMOe
W3MEHEHHE UX CTPYKTYpPBI K CKOPOCTH THAPOIIH3A.
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Hcnonb3oBaHne TMEKTWHAa B COCTaBE yrIiie-
BOJIHO-COaIaHCUPOBAHHBIX M3ACIUHA

B xadectBe OmHOrO W3 TEPCHEKTUBHBIX
(hYyHKIIIOHATEHBIX KOMIIOHEHTOB [UIS pa3paboTKu
YIJIEBOAHO-COAJIAHCUPOBAHHBIX XJICO00YIOUHBIX U3-
JIeNrii BEIOpaH MEKTHH. AHAJN3 NaHHBIX HCCIIEIO-
BaHMH TI0 IPUMEHEHHUIO TIEKTHHA B JAHHOM HaIlpaB-
JICHUW TIOKa3bIBaeT, YTO €ro HCIOJIb30BaHHUE TPE-
CTaBJISIET MHTEPEC KaK ¢ TEXHOJIOTMYECKOW, TaK H C
(mzrosormaeckoi Touky 3penns. [lekTuH criocodeH
MOBBIILIATh  BJIArOYACP)KUBAIOIIYI0  CIIOCOOHOCTH
TecTta, CHOCOOCTBOBAaTh (HOPMHUPOBAHUIO —Oosee
OJTHOPOJHOW CTPYKTYPHI MSIKHIIA W CTaOWITH3NPO-
BaTh MOPHUCTOCTh TOTOBBIX m3Aenauid. Kpome Toro,
IUTSl TIPOM3BOZICTBA YIJIEBOJHO-COATaHCUPOBAHHBIX
XJIe000YITOYHBIX H3MIENNi TIPEACTAaBIseT HHTEpPeC
CMOCOOHOCTh TEKTHHA 32 CYET THIPOKOJUIOMIHBIX
CBOWCTB OKa3blBaTh BIMSHWUE Ha JIOCTYITHOCTh
Kpaxmara Juist pepMEeHTaTHBHOTO THAPOIIN3a.

Kpowme Toro, nextrH criocobeH orpaHuIMBaTh
CKOPOCTh THAPOJIM3a KpaxMayia U TUPQY3Ur0 TIT0-
ko3bl. [lo mammemM Qi et al. [23], moGaBnenue
MEKTHHA B COCTaB Xje0a CHIDKAeT IepeBapHBac-
MOCTh Kpaxmanga W CIIOCOOCTBYET YITyUIIIEHHIO
YIJIEBOAHOTO MPOGUIIS PO TYKIIUH.

3akniouenue

[IpoBeneHHOE CpaBHUTEILHOE HCCIIEIOBAHNE
3€pPHOBOTO CBHIPbsSI TIO3BOJIMJIO C/ieNiaTh  OOOCHO-
BaHHBI BBIOOP KOMITOHEHTOB ISl JajbHEHIICH
pa3paboTKH YTIIEBOIHO-COATAHCUPOBAHHBIX XJ1€00-
OynounbIx m3nenuii. Cpeny ucciIe0BaHHBIX 00pas3-
[IOB MSTKOW TIICHHUIIBI MPEUMYIIECTBO UMEJ COPT
«AtiHay: Hatypa cocraBmwia 812 1/m, macca 1000
3epeH — 43,16 T, coneprkanue kpaxmana — 49,2 %,
mporenna — 13,2 %, Torma kak I copra
«Kaparanna 31» maHHbBIE TOKa3aTENd COCTABIISLTH
COOTBETCTBEHHO 726 1/11, 29,12 1, 47,7 1 12,8 %. U3
JBYX WCCIICIOBAHHBIX O00pa3loB KyKypy3bl JUIs
JTATFHEUITINX HCCIICAOBAaHUN BBHIOpaH «MOHCAHTOY,
XapaKTepU30BaABIIMICA NP OMUHAKOBOM C «[lmo-
HEpOM» coAepKaHMM Kpaxmana 72,8 % Oonee
BBICOKOW HaTypol (755 mpotus 735 r/m), maccoit
1000 3epen (387,78 mpotus 275,9 1) 1 conepkaHreM
nporenHa (8,3 mpotus 7,0 %).

CpaBHHUTENBHBI ~ aHAIW3  YIJIEBOAHOTO
COCTaBa WCCIEJOBAHHBIX KYJBTYp TOKa3al, YTO
o0IIee coiepKaHue yrieBoaoB coctarisuio 60 % B
mreHurie, 74 % B Kykypy3se, 56 % B stumene u 57 %
B rpeunxe. CojepxaHue Kpaxmana W JeKCTPHHOB
Haxoqwiloch B mpeaenax 54,5-58,2 r/100 r, a
kneryatkn — 7,3—10,9 /100 r. HaubosneIee conep-
JKaHUE KJICTYAaTKH yCTaHOBJIeHO B rpeunxe — 10,9
/100 r u muenne — 10,8 /100 1, Torma Kax
MaKCUMaJIbHOEe OO0Ilee CoAep)KaHhe YIIIEBOJIOB
OTMEYEHO B KyKypy3e — 74 %. ComepxaHue mpoc-
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ThIX caxapoB cocTaBisuio 0,8 /100 r B nmeHune u
1,1 /100 T B KyKypy3e; B MCCIIEIOBaHHBIX 00pa3iax
STIMEHS ¥ TPEUNXH IIPOCTHIE Caxapa MCHOJIb3YeMbIM
METOZIOM HE BBISIBJICHBI.

BeiOpanHbIe 3€pHOBBIC KYJIBTYpPBl BHECYT
BKJIaJl B TIOJIy4YCHUE YIJIEBOAHO-COAIaHCUPOBAHHBIX
xJ1e000yITOUHBIX TPOAYKTOB. Tak, IMIIeHwIry copra
«AitHa»  1enecooOpa3sHO — paccMaTpuBaTh — Kak
CTPYKTYPOOOPa3yIOIIy0 OCHOBA Y XJIcOOOYIOUHBIX
W3LENUH, KYKypy3y — Kak MCTOYHMK Kpaxmana, a
SIMEHb W TPEYHXy — KaK KOMIIOHEHTBI JUIsl
PETYJIHPOBAaHMS COACPKAHHS MMUIIEBBIX BOJOKOH U
(YHKIIOHAIGHO 3HAYMMBIX YTJIEBOMHBIX (DPAKIII.
Ha ocHOBaHMH COOCTBEHHBIX SKCIIEPHMEHTAIBHBIX
JaHHbIX M aHaJIn3a COBPEMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ
000CHOBaHa 11e1eCO00Pa3HOCTh JATBHEHIIIET0 coue-
TaHUsI BBIOPAaHHOI'O 3E€PHOBOTO CHIPhSI C TEXHOJOT-
MUecKo MOAM(HKAIMEH YIIICBOIHOTO KOMILIEKCA
— DOKCTpy3uei, QepMeHTalmell W NPUMEHCHUEM
ruapokosutonioB. IlomydeHHsle pe3ynbTaThl SIBIIS-
I0TCSl OCHOBOW JJIs CIIEYIONIEro drana paboTsl —
Pa3pabOTKU ¥ SKCIIEPUMEHTATIBHON OIIEHKH perer-
Typ YIJIEBOAHO-COATAHCHPOBAaHHBIX XJIe000yII0U-
HBIX U3IEIIUHN.

Qunancuposanue

PaGora BBIIONHEHa B pPaMKax TI'PAHTOBOIO
¢uHaHCHpOBaHUS MUHUCTEPCTBA HAYKU U BBICLIETO
obpazoBanus Pecriyonmku Kazaxctan mo mpoekty
HNPH AP26104701 «Pa3paboTka MHHOBAI[IOHHBIX
TEXHOJIOTMI IPOU3BOJICTBA YIJIEBOIHO-COAIAHCHPO-
BaHHBIX XJIEOOOYIOUHBIX ITPOLYKTOBY.
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EFFECT OF MOLECULAR HYDROGEN BARBOTAGE AND FUNCTIONAL ADDITIVES ON
THE PHYSICOCHEMICAL AND MICROBIOLOGICAL STABILITY OF KATYK

; | (
ZH. KALIBEKKYZY ¥ | K.5. BEKBAYEV ¥ | SH K ZHAKUPBEKOVA ' |

A.A. MELISSOVA* , A.D. DAIYRBEKOVA , ALM. I\/IURATBAYEVe
(«Shakarim University» NJSC, Republic of Kazakhstan, 071412, Semey, Glinka str., 20 A)
Corresponding author e-mail: aknurmelissova@gmail.com*

The physicochemical, microbiological and technological stability indicators of katyk enriched with molecular
hydrogen were investigated in this study. The research objects included control katyk, katyk treated with molecular
hydrogen, katyk enriched with functional additives, and samples where molecular hydrogen and functional
components were applied together. Molecular hydrogen was introduced into the product by bubbling H: gas with a
purity of 99.99% at a flow rate of 0.5-1.0 L/min for 7 minutes at 4-10 °C. During storage, active acidity (pH), water
activity, oxidation—reduction potential (ORP), color parameters and microbiological indicators were determined. The
obtained results showed that the combined application of molecular hydrogen and functional additives slowed down
the acidification process of the product and contributed to maintaining pH stability. At the end of storage, the pH value
of the control sample decreased to 3.52, while in the combined treatment sample it remained at 4.13. Water activity
results indicated stabilization of the moisture state. ORP analysis demonstrated the formation of a reducing
environment in H:-treated samples: the values were recorded in the negative range (approximately from —150 to —350
mV), unlike the control samples with positive ORP values, indicating a decrease in the intensity of oxidative processes.
Microbiological analysis showed that the combined treatment reduced the amount of Enterobacteriaceae, yeasts and
molds while maintaining lactic acid bacteria. In this sample, Enterobacteriaceae reached 5.90+0.95 log:c CFU/g, yeasts
and molds were 6.10+0.30 log:n CFU/g, and lactic acid bacteria were maintained at 6.65+0.20 logio CFU/g. The results
confirm that the combination of molecular hydrogen bubbling and functional additives is a promising approach for
improving the storage stability and quality characteristics of katyk.

Keywords: molecular hydrogen, katyk, barbotage, antioxidant activity, lactic acid bacteria,
functional additives, storage stability.

MOJIEKYJAJIBIK CYTEKIIEH BAPBOTAXK/IAY IbIH ’KOHE ®YHKIUOHAJI/IBIK
KOCITAJIAPAbIH KATBIKTBIH ®U3UKA-XUMUAJIBIK /KOHE
MUKPOBHUOJOTHUAJIBIK TYPAKTBIJIBIF BIHA 9CEPI

K. KAJIMBEKKBI3bI, K.C. BEKFAEB, [11I.K. )KAKYIIBEKOBA,
A.A. MEJTUCOBA", A.J1. HJAUBIPEEKOBA, A.M. MYPATEAEB

(«Idokapim Yuuepcuteti» KEAK, Kazakcran Pecy6amnkachsi,
071412, Cemeii K., Tiunka ko, 20A)
ABTOP-KOPPECTIOHIEHTTIH 37eKTPOHIBIK mommracsl: aknurmelissova@gmail.com*

JKympicma monekynanvlk cymeKkneHn 0aiiblmulizan KamulKmuly QU3UKa-XuMusaibvlK, MUKPOOUONOZUANBIK
JHCIHE MEXHONIOZUANBIK MYPAKMBLILIK KopcemKiwmepi 3epmmendi. 3epmmey HblcaHOapvl peminoe Oaxwliay
Kamuizbl, MOIEKYNanblK CYMEKNEeH OHOeN2eH KAMbIK, (YHKUUOHANObIK KOCRANADMEH Oaiiblmbli2an yizi jHcoHe
MONIEKYNIANbIK, CYMEK NneH (QYHKUYUOHANObIK KOMNOHEeHmmep 0Oipze KOJ0AHBLAZAH KAMblK yazinepi aablHObL.
Moanexynanvix cymex onimee 99,99% mazanvikmazer H: 2azoin 0,5—1,0 1/mun sncotnoamoviknen 7 munym ooiiot 4—10
°C memnepamypa apanviebinoa d6apoomasricoay apkvlivt en2izindi. Cakmay éapuvicoinoa 6encenoi KoiuKolnovk (pH),
¢y bencenoinizi, momuizy-momuikcoizoany nomenyuanvt (ORP), mycmix napamempiepi yscane MUKpooOU0102UAIbIK
KepcemKiuimepi aHbIKmMAn0bl. ANbIHZAH HIMUIICENEP MOEKYNAIbIK CYMeEK NeH QYHKUYUOHAIObIK KOCnAnapoul oipze
KOJ10aHy OHIMHIN KblMKbLIOGHY npouecin Oaaynamuvin, pH Kopcemkiwiniy mypaxmolibl2blH caKmay2a blKna
ememinin kopcemmi. Cakmay convinoa daxvinay yacicinoe pH 3,52 oenceiiine oeitin momenoece, oipikmipincen
onoey yneicinoe oyn xepcemkiwi 4,13 Oeneeiiinde cakmanovl. Cy oOencendiniziniyy Hamuodicenepi onimoezi viazan
Kyuiniy mypakmanyoitn kopcemmi. ORP manoayvt H: oHOenzen ynzinepoe momuvlKCbi30aHObIPZbIUL OPMAHBIH
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KanblnMacKanvlH anslKmaosl: Kepcemkiwimep mepic ouanazonoa (wmamamen —150-0en —350 mB-Ka Oeiiin)
mipkenin, oaxvinay ynzinepiniyy o, ORP manOepinen epexuienendi, oOyn momsi2y npouecmepiniy O0aAyIa2aHbIH
Kkepcemeodi. MuKpoouonozuanslx, manoay Hamucecinoe oipikmipinzen enoey Enterobacteriaceae, awvimgpinap men
3eHO0epOiH, Monuepin momeHOemin, CymKbIUKbLIObl DAKMepUAnIapobl caKkmayza MymKiHOIK Oepzeni anvlKmanool.
Amanean ynzioe Enterobacteriaceae monwepi 5,90+0,95 login KOE/2, awmvimksinap men 3zenoep 6,10+0,30 log
KOE/z, an cymkviuksinov oaxkmepusanap 6,65+0,20 login KOE/2 kypaowvl. 3epmmey namuicenepi MoaeKynanvik
cymekneHn 6apoomasicoay men (QyHKUYUOHANObIK KOCRANAPObL 0ipee KONOAHY KAMBIKMbIY CAKMAY MYpPaKmblibl2blH
apmmuolpy JHcane CanaivlK KOPCcemKiumepin HeaKkcapmy yYuliH nepcneKmueansl 20ic eKeHin Kopcemmi.

Herisri ce3gep: MoJjieKyJadbIK CyTeK, KATbIK; 0ap00TaxK, aHTHOKCHIAHTTBHIK OesiceHIimiK,
CYTKBIIIKBLIALI 0aKkTepusjap, QyHKIHOHAIBIK KOCIAJApP, CAKTAY TYPAKTHLIBIFbI.

BJIMAHUE BAPBOTAKA MOJIEKYJISIPHBIM BOJOPOAOM U ®YHKIINOHAJIBHBIX
JOBABOK HA ®N3NKO-XUMHNYECKYIO I MUKPOBUOJIOTUYECKYIO
CTABMJIBHOCTD KATBIKA

K. KAJINBEKKDBI3bI, K.C. BEKFAEB, I K. )KAKYIIBEKOBA,
A.A. MEJIICOBA”, A.J]. JAUBIPEEKOBA, A.M. MYPATEAEB

(HAO «IIIakapim YHuBepcuter», Pecnydsmka Kazaxcran, 071412, r. Cemeii, yia.I'nunku 20A)
DnexTpoHHas oYTa aBTopa-Koppecmnonaenta: aknurmelissova@gmail.com*

B pabome uccnedosanvi uzuxo-xumuueckue, MukpooOuonoZuuecKue u mMexHON0ZUYecKue noxazamesnu
cmadunbHOCmMU KAmulKd, 0002aU{€HHO20 MOJEKYAAPHLIM 8000p00om. Q0vekmamu uccied08anus AGAAIUCH
KOHMPOJIbHBLI KAMbBIK, KAmMblK, 00pAdOMAHNBLL MOJACKYIAAPHLIM 8000p000OM, 00pazey ¢ @OYHKUUOHATbHBIMU
00bagKkamu, a makdyce KAMbIK C COBMECHIHbIM NPUMEHEHUEM MOJIEKYIAAPHO20 8000p00aA U (PYHKUUOHANLHBIX
Komnonenmos. Monekynaphuiii 6000poo 6600usica nymem dapoomasyica 2azom H:> vucmomoii 99,99% co ckopocmoiro
0,5-1,0 i/mun 6 meuenue 7 munym npu memnepamype 4—10 °C. B npouecce xpanenus onpedensiu aKmueHyw
kucnomnocmy (pH), axmuenocmv 600vl, oxkuciumenvho-eoccmanosumevuolii. nomenyuan (ORP), uyeemosvie
napamempol u mukpoouonouueckue nokazamenu. Ilonyuennvie pesynomamvl nokasanu, 4mo co6MecmHoe
npumenenue MoJIEKYIAAPHO20 6000P00a U PYHKUUOHANLHBIX 000ABOK 3amedisiem npoyecc NOOKUCIeHUs NPOOyKma
u cnocoocmeyem coxpanenuio cmadunvnocmu pH. B konue xpanenusa snauenue pH kommponwvnozo obpasya
CHU3UNOCL 00 3,52, moz0a Kak 6 KOMOUHUPOGAHHOM o0pasue coxpansnoco Ha ypoeue 4,13. Iloxazamenu
AKMUGHOCMU 600bl C6UOCMENbCME06aAU 0 cmadunuzayuu cocmoanua énazu. Ananus ORP nokasan gpopmuposanue
60occmanogumenbHoil cpedst 6 00pasyax, oopadomannvix Hz: 3nauenus naxoounucy 6 ompuyameabHom Ouanazone
(npumepno om —150 00 —350 mB), 6 omauuue om KOHMPOILHBIX 00pPA3Y06 ¢ noN0ICUmenbhvimu 3nauenuamu ORP,
Ymo yKazpleaem HA CHUNCEHUE UHMEHCUGHOCMU OKUCIUMENbHBIX npoyecco8. MuKkpoduonozuueckuii ananus
nokazan, Ymo KomoOuHuposannas oopadomxa cnudcana konuuecmeo Enterobacteriaceae, Opoarcoiceii u nieceneit npu
COXpaHenHuu MONOYHOKUCBIX Dakmepuil. B oannom oopaszue konuuecmeo Enterobacteriaceae cocmasuno 5,90+0,95
log1 KOE/2, Opoarcorceii u nneceneit — 6,10+0,30 logio KOE/2, a monounokucavix 6akmepuit — 6,65+0,20 log:o KOE/e.
ITonyuennvie Oaunuvlie noomeepicoaiom, umMo couemanue OapoOMa’x3ca MONEKYIAPHLIM  6000POOOM U
dyukyuonanvubix 000a60OK AGNAEMCA NEPCREKMUGHBIM MEHIOO0OM HOBLIUWEHUA CMAOUTbHOCIMU XPAHEHUA U
YAYUUIeHUA Kauecmea KamolKa.

KuaroueBble ¢ji0Ba: MOJIEKYJISIPHBII BOAOPO/, KAaThIK, 0ap00Ta:K, AHTHOKCUIAHTHASI AKTHBHOCTD,
MOJIOYHOKHCIbIE 0aKTepuH, PYHKIHMOHAJbHbIE 100aBKH, CTA0MJILHOCTD XpPaHEHHsI.

Introduction base is still limited and at the stage of formation.

In recent years, molecular hydrogen (H:) has At the same time, from a regulatory point of view,
been considered as a promising functional agent for hydrogen is permitted for use in food systems in the
the food industry due to its high diffusion capacity, EU as the food additive E949 according to the
selective antioxidant properties and potential role Quantum satis principle, and in 2025 EFSA
in stabilizing product quality. Molecular hydrogen reaffirmed the absence of safety concerns in
is being increasingly actively studied in the agri- existing applications [1, 2].
food chain “from farm to product”, but it is The growing interest in the use of molecular
precisely in the dairy industry that the evidence hydrogen in the food industry is associated with its
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pronounced antioxidant properties and its ability to
inhibit oxidative processes, which are the main
cause of food spoilage. Hydrogen has been proven
to reduce oxidative damage to lipids, proteins and
other biomolecules, which directly affects the
preservation of the organoleptic and functional
characteristics of food [3].

The scientific literature presents several main
approaches to introducing molecular hydrogen into
food systems, including direct dissolution in gas,
high-pressure saturation, obtaining hydrogen-rich
water (HRW) by electrolysis, and the use of
nanobubble technologies [4]. However, the
effectiveness of these methods varies significantly.
Traditional dissolution methods are characterized by
low H2 content due to high volatility and limited
solubility, which reduces the reproducibility of the
technological effect [5]. In contrast, technologies
based on the formation of nanobubbles ensure stable
distribution of gas in the liquid phase and long-term
preservation of its functional properties [5]. It has
been proven that the introduction of gases, including
Ha, CO: and N, can significantly affect the structural,
mechanical and physicochemical properties of food
systems, especially complex colloidal matrices such
as milk [6].

The effect of hydrogen is primarily
associated with the selective reduction of oxidative
stress and participation in the regulation of redox
homeostasis. For dairy products, this is especially
important, since the quality of milk, cheese, yogurt
and powdered milk ingredients largely depends on
lipid oxidation, the preservation of volatile
aromatic compounds and the stability of bioactive
components. Consequently, scientific interest in Ha
in the dairy industry is determined not only by the
idea of creating a “functional product”, but also by
the possibility of managing quality and shelf life
without strict chemical preservatives [7-9].

Three main directions for the use of
hydrogen are being formed in the dairy industry.
The first direction is associated with the use of
hydrogen-rich water (HRW) in the feeding or
watering of dairy animals to change the
composition and biological value of milk. The
second is the direct introduction of hydrogen into
the food system or technological environment as a
factor affecting oxidative processes, sensory
properties and product preservation. The third is
the use of H: in packaging and storage, where it iS
considered as a potential component of a modified
gas atmosphere [10, 11].

Unlike many studies devoted to the use of
hydrogen for post-harvest storage, some
experimental studies show its ability to affect
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microbial processes in food systems. The intro-
duction of hydrogen into milk increases the acid
formation of Streptococcus thermophilus by 10%
and the reducing activity of Lactobacillus
delbrueckii spp. Bulgaricus by 13.7%, which leads
to faster acid accumulation and enhanced
fermentation. This makes it possible to consider
hydrogen not only as a factor for stabilizing
quality, but also as a tool for controlling
biotechnological processes, opening up hew
prospects for its use in the development of
functional food products [12].

The use of molecular hydrogen (H2) and
hydrogen-enriched water makes it possible to
significantly improve food products. The addition
of 2-4% H: to packaging and the use of hydrogen
water reduce the formation of biogenic amines and
the content of heavy metals; thus, HRW is a
“green” technology that makes it possible to
control the level of heavy metals [13].

The use of molecular hydrogen in dairy
products is considered one of the new
technological approaches aimed at increasing the
storage stability of the product. It was found that
storing fresh cheese samples in a reducing gas
atmosphere containing 4% H: made it possible to
extend their shelf life chees [14].

Studies conducted on high-milk-fat products
also confirm the role of hydrogen gas in stabilizing
quality. In the study by Koyuncu and Batur,
samples of thick cream stored in a gas atmosphere
of 96% N. + 4% H: showed lower rates of
oxidation, lipolysis and microbiological growth
compared with the control sample [15].

These data provide grounds for considering
molecular hydrogen as a promising factor aimed at
stabilizing the quality of dairy products and
extending their shelf life.

In recent years, the concept of “hydrogen-
assisted food processing” has emerged, which
considers hydrogen as a new technological factor
capable of being integrated into various stages of
food production. As part of this approach,
hydrogen is used in fermentation, drying, cooling
and packaging processes, including modified
atmosphere technologies that make it possible to
regulate  oxidation-reduction processes and
increase product stability.

Despite significant progress in the study of
molecular hydrogen in food systems, its use in the
dairy industry remains limited. In particular, there
are no systematic studies aimed at assessing the
effect of Hz on the structural-mechanical properties
of dairy products, the stability of protein
aggregates and fermentation processes. In addition,
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the issues of scaling hydrogen introduction
technologies and integrating them into existing
production lines have not been sufficiently studied.

In this regard, a promising direction is the
development of scientifically based technological
solutions for the use of molecular hydrogen in the
dairy and related food industries, including the
creation of functional products with improved
antioxidant properties and extended shelf life.

Some studies have shown that molecular
hydrogen H:. has antioxidant and anti-
inflammatory effects. In the European Union,
molecular hydrogen is permitted to be added to
food (E949) without limitation (quantum satis), no
daily limit is specified, and it is recognized as
having no side effects in food use. Currently, the
use of hydrogen in terms of maintaining food
quality and extending shelf life is beginning to be
recognized as an important method.

There are still very few published studies on
the use of molecular hydrogen in the food industry.
Since the enrichment of food products with
hydrogen is a relatively new direction, it increases
the relevance of the study. Therefore, this work
aimed to comprehensively study the physico-
chemical, microbiological and antioxidant pro-
perties of katyk enriched with molecular hydrogen.

Materials and methods

Materials: pasteurized cow’s milk, protein
precipitate of buttermilk, dry milk whey, soy
concentrate, flaxseed cake, molecular hydrogen
source.

Treatment with molecular hydrogen was
carried out by the barbotage method. Hydrogen gas
(Hz, purity 99.99%) was supplied to the product at
a rate of 0.5-1.0 L/min.

The barbotage duration was 7 minutes, and
the time parameter was strictly controlled. The
treatment temperature was maintained within the
range of 4-10 °C.

This treatment method was aimed at changing
the oxidation-reduction state of the product and
increasing its antioxidant properties. After treatment,
the samples were immediately hermetically sealed
and placed under storage conditions.

The active acidity of the product was
determined by the potentiometric method.
Measurements were carried out using Hanna HI3221
and Thermo Scientific Lab Star PH111 devices.

The instruments were calibrated with pH
4.01 and 7.00 buffer solutions. The measurement
accuracy was =+0.01. After the electrode was
immersed in the sample, the stabilized value was
recorded within 1-2 minutes.
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Measurements were carried out during
storage at 0, 24, 48 and 72 hours.

Water activity was determined by the
hygrometric method using a Smart Water Activity
Meter HD-6 device.

The measurement temperature was 25.0
+0.5°C, and the accuracy was +0.003. The samples
were equilibrated for 20-30 minutes beforehand.

The indicators were determined in order to
assess storage dynamics.

Oxidation—reduction potential (ORP) was
determined using a Hanna HI3221 meter equipped
with a platinum electrode and an Ag/AgCI
reference electrode.

The stabilized value was recorded within
30-60 seconds, and the results were expressed in
millivolts (mV). ORP values were determined to
assess changes in the antioxidant status of the
samples during storage.

Color parameters were  determined
according to the CIELAB system using a
HunterLab MiniScan EZ spectrophotometer.

Measurements were carried out under the
conditions of a D65 light source, a 10° observer
angle and an 8 mm aperture. Each sample was
measured three times, and the average value was
calculated.

Microbiological analysis was carried out
according to standard methods. Samples were
taken in an amount of 5 g, homogenized in 45 mL
of peptone water, and decimal dilutions were
prepared in the range of 107'-107°.

The detected microorganisms:

— Enterobacteriaceae — on MacConkey agar,
37+1 °C, 24 hours;

— Yeasts and molds — 25+1 °C, 3-5 days;

— Lactic acid bacteria — on MRS agar, 37+1
°C, 48-72 hours.

The results were presented in logie CFU/g
units.

Results and discussion

Dynamics of changes in pH indicators

Sample 1 — control sample (katyk);

Sample 2 — katyk subjected to barbotage
treatment with molecular hydrogen;

Sample 3 — katyk with functional additives
added (protein precipitate of buttermilk, dry milk
whey, soy concentrate, flaxseed cake and table
salt);

Sample 4 — katyk subjected to barbotage
treatment with molecular hydrogen and introduced
functional additives (protein precipitate of
buttermilk, dry milk whey, soy concentrate,
flaxseed cake and table salt).
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Figure 1. Dynamics of changes in pH indicators in katyk samples depending on storage time

The dynamics of changes in pH indicators
(Figure 1) showed that in all studied samples they
changed depending on storage time. At the initial
stage (0 h), the pH values of the samples were
recorded in the range of 3.7—4.5, confirming that the
product was characterized by an acidic environment.
During the first 24 hours, a gradual decrease in pH
indicators was observed in all samples, with values
decreasing to approximately 3.7-3.9, which indicates
the active course of acidification processes. In the
subsequent stages, especially at 48 hours, the lowest
pH values were observed; in the control samples this
decrease was more pronounced and reached
approximately 3.5-3.7. In the samples barbotaged
with hydrogen, the decrease in pH proceeded more
slowly and was found to be maintained at a relatively

stable level. Starting from 72 hours, a tendency
toward stabilization of pH indicators was observed,
especially in the sample with functional additives
introduced and treated with hydrogen, where the pH
values were maintained at a high level
(approximately 4.0-4.1), indicating a slowdown in
the acidification rate. At the final stage of storage
(168 h), although the pH slightly decreased in all
samples, the general pattern was preserved: the
lowest values were recorded in the control samples,
while the highest values were recorded in the sample
treated with hydrogen and supplemented with
additives. In general, the obtained results prove that
the combined effect of molecular hydrogen and
functional additives slows down acidification
processes in the product and increases pH stability.
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Figure 2. Dynamics of changes in water activity (aw) in katyk samples depending on storage time
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Dynamics of changes in water activity

The dynamics of changes in water activity
(aw) (Figure 2) showed a decreasing trend in all
studied samples as storage time increased. At the
initial stage, aw values were recorded at a high
level, approximately in the range of 0.80-0.95,
which characterizes the high moisture content of
the product. In the control sample (Sample 1), the
aw indicator gradually decreased during storage
from an initial level of approximately 0.90-0.92 to
0.75-0.78 at 72 hours, after which a slight increase
was observed at 168 hours. In the sample
barbotaged with hydrogen (Sample 2), aw values
were initially at the highest level and gradually
decreased during storage to approximately 0.85—
0.80; however, at the final stage, a tendency toward
an increase was observed again. In the sample with

functional additives introduced (Sample 3), water
activity decreased significantly, reaching the
lowest values between 24 and 72 hours
(approximately 0.68-0.75), which is explained by
an increase in bound water and compaction of the
structure. In the sample treated with hydrogen and
supplemented with additives (Sample 4), aw
indicators changed more steadily, remaining
approximately within the range of 0.72-0.82, and
the rate of decrease was observed to be slower
compared with the other samples. In general, as
storage time increased, a decrease in water activity
was recorded in all samples, while the combined
use of molecular hydrogen and functional additives
ensured the stability of aw indicators and showed
an effective impact on regulating the moisture state
of the product.

ORP dynamics
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Figure 3. Dynamics of changes in ORP in katyk samples depending on storage time

The dynamics of changes in oxidation—
reduction potential (ORP) (Figure 3) demonstrated
significant differences among the studied samples.
In the control sample (Sample 1), the initial ORP
value was recorded at approximately +150 mV and
gradually decreased during storage, reaching about
+50 mV after 72 hours, followed by an increase
again at 168 hours. In the sample containing
functional additives (Sample 3), ORP values
remained within the positive range throughout the
entire storage period; although a decrease was
observed between 24 and 48 hours, the values
subsequently increased and reached approximately
+130-150 mV during 72-168 hours.

In contrast, the hydrogen-bubbled samples
(Sample 2 and Sample 4) exhibited negative ORP
values from the initial stage, indicating the
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formation of a reducing environment. In Sample 2,
the ORP value initially was approximately —150
mV, decreased to around —350 mV during storage,
and then gradually increased, approaching the
positive range by 168 hours. In Sample 4, ORP
values showed relatively stable fluctuations,
varying from approximately —200 mV to =100 mV,
and increased to about +90 mV at the final stage.

Overall, although changes in ORP values
were observed in all samples with increasing
storage time, the molecular hydrogen-treated
samples maintained a reducing environment for a
longer period, indicating a slowdown of oxidative
processes and demonstrating their enhanced
antioxidant stability.

Changes in color indicators
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Figure 4. Changes in color indicators (L, a, b*) of katyk samples depending on storage time
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The dynamics of changes in color parameters
(L*, a*, b*) (Figure 4) showed clear differences
between the studied samples. The L* indicator
showed a gradual decreasing trend in all samples as
storage time increased: in the control sample, it
decreased from approximately 96 to 85; in the
hydrogen-treated sample, from 94 to 86; while in the
sample with functional additives introduced, this
indicator decreased more markedly, from 85 to 70,
and in the sample treated with hydrogen and
additives, it decreased from 83 to 72. The a*
indicators remained positive in all samples and
showed an increasing trend with some fluctuations
during storage: in the control sample, they were
recorded in the range of 2.5-3.2; in the hydrogen-

treated sample, 2.8-3.5; in the sample with functional
additives introduced, 3.5-4.5; and in the combined
sample, 3.2-4.2. The b* indicators were also
characterized by high values in all samples and
showed a gradual increasing trend over time: in the
control sample, they changed within the range of 9-
12; in the hydrogen-treated sample, 10-13; in the
sample with functional additives introduced, 13-16;
and in the combined sample, 12-15. In general,
during storage, a decrease in lightness and an
intensification of the yellow-reddish hue were
observed in all samples, which was found to be
associated with the course of physicochemical
changes and structural transformations.

Table 1. Comparative characteristics of microbiological indicators in katyk samples (logio CFU/g)

Indicator Sample 1 Sample 2 Sample 3 Sample 4

Enterobacteriaceae 6,24+ 1,15 6,05+ 1,05 6,15+ 1,10 5,90 + 0,95
Yeasts and molds 6,70 + 0,45 6,45 + 0,40 6,50 + 0,42 6,10 + 0,30
Lactic acid bacteria 6,35+ 0,20 6,55+ 0,25 6,45+ 0,22 6,65+ 0,20

Microbiological indicators

The results of the conducted study showed that
the microbiological indicators of katyk samples
changed depending on the treatment methods used.

For Enterobacteriaceae (MacConkey), the
indicator in the control samples was determined at the
level of 6.24 + 1.15 log CFU/g, while in the samples
treated by barbotage with molecular hydrogen, this
value decreased to 6.05 = 1.05 log CFU/g. In the
samples with functional additives introduced, the
indicator remained at the level of 6.15 £ 1.10 log
CFU/g, while in the samples where additives and
hydrogen were used together, the lowest value was
recorded —5.90 + 0.95 log CFU/g. The obtained results
show that the combined use of molecular hydrogen
and functional additives contributes to a decrease in the
number of opportunistic microflora.

For yeasts and molds (GFM), 6.70 + 0.45 log
CFU/g was determined in the control samples, while
in the hydrogen-treated samples the indicator
decreased to 6.45 + 0.40 log CFU/g. In the samples
with additives, this value was 6.50 + 0.42 log CFU/g,
while when additives and hydrogen were used
together, it was recorded at the level of 6.10 +0.30 log
CFU/g. This indicates that molecular hydrogen and
functional additives may affect the reduction of the
intensity of microbial contamination.

For lactic acid bacteria (MRS), 6.35 + 0.20 log
CFU/g was determined in the control samples. In the
hydrogen-treated samples, this indicator increased to
6.55 + 0.25 log CFU/g, while in the samples with
functional additives introduced it was at the level of
6.45 £+ 0.22 log CFU/g. In the samples where additives
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and hydrogen were used together, the highest amount
of lactic acid bacteria was recorded — 6.65 + 0.20 log
CFU/g. This indicates the possible favorable effect of
the studied treatment methods on the vital activity of
beneficial microflora.

In general, it was found that barbotage with
molecular hydrogen and the use of functional
additives affected the changes in the micro-
biological indicators of katyk, contributing to a
decrease in opportunistic microorganisms and
molds and to the maintenance of the number of
lactic acid bacteria at a relatively high level.

Conclusions

The results of the conducted study showed that
the method of barbotage with molecular hydrogen has
a positive effect on the physicochemical,
microbiological and technological stability indicators
of katyk. Especially in the sample where molecular
hydrogen and functional additives were used together,
the rate of product acidification slowed down, and the
pH indicator remained at a higher level at the end of
storage compared with the control sample. This is
explained by the strengthening of the buffer system in
the katyk matrix, the effect of functional components
and the ability of molecular hydrogen to change the
oxidation-reduction environment.

Changes in water activity indicators showed
that functional additives contribute to moisture binding
in the product structure. Components such as protein
precipitate of buttermilk, dry milk whey, soy
concentrate and flaxseed cake increase the dry matter
content of the product and make it possible to improve
structural stability. When used together with molecular
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hydrogen, this effect contributed to the stabilization of
the moisture state of the product during storage.

The analysis of oxidation—reduction potential
(ORP) confirmed the effect of molecular hydrogen on
the formation of a reducing environment in katyk.
Samples treated with H> showed significantly lower
ORP values compared with the control sample, with
values shifting into the negative range during storage.
This indicates a decrease in oxidative processes in the
product matrix. The maintenance of a reduced
oxidation—reduction environment may contribute to
improved antioxidant stability, slower quality
deterioration, and better preservation of the functional
properties of the fermented dairy product.

In terms of color indicators, a decrease in the L*
value and an increase in the b* indicator were observed
in the samples with functional additives introduced.
This is associated with the natural color of plant-based
components and an increase in the proportion of dry
matter in the product composition. Therefore,
functional additives are an important technological
factor that, along with increasing the nutritional value
of the product, also affects its appearance.

The results of microbiological analysis showed
that the combined use of molecular hydrogen and
functional additives contributed to a relative decrease
in opportunistic and microflora. In the combined
treatment sample, the amounts of Enterobacteriaceae
and yeasts and molds were lower compared with the
control sample, while the number of lactic acid bacteria
was maintained at a high level. This indicates that
molecular hydrogen may have a positive effect on the
microbiological balance in katyk and supports the
viability of beneficial microflora.

In general, the combined use of the molecular
hydrogen barbotage method with functional additives
was evaluated as an effective technological solution
that makes it possible to increase the storage stability
of katyk, regulate the acidification process, maintain
the number of beneficial lactic acid bacteria and
improve the quality indicators of the product. This
method is promising for improving traditional
fermented dairy products in a functional direction.
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EDS ANALYSIS OF THE MAIN MINERAL AND ORGANOGENIC ELEMENTS
OF ASHED CAMEL MILK AND ITS DERIVED PRODUCTS
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The article presents an EDS analysis of ash from camel milk and its derived products. Based on the results of
the EDS analysis, the composition of the main mineral and organogenic elements in ash from camel milk, cottage
cheese, kurt, and whey has been determined. The mass fractions of the main macro- and microelements contained in
these products - sodium, potassium, calcium, phosphorus, magnesium, chlorine - as well as organogenic elements
such as oxygen and carbon have been identified. The elemental composition of camel milk and derivatives obtained in
the autumn and winter seasons has been compared, and the influence of feed and physiological factors on the
formation of the elemental profile has been determined. Changes during technological processing of camel milk into
fermented milk products have also been analyzed, and their functional significance for human body has been assessed.
The experimental data indicate a high level of mineralization of the produced products, which determines their
nutritional and biological value. Overall, the obtained research results substantiate the feasibility of using camel milk
and its processed products in functional and therapeutic-preventive nutrition for various population groups.

Keywords: camel milk, cottage cheese, whey, kurt, mineral and organogenic elements.

EDS-AHAJIN3 OCHOBHbIX MUHEPAJIBHBIX 1 OPTAHOT'EHHBIX 3JIEMEHTOB
O30JIEHHOTI'O BEPBJIIOKBEI'O MOJIOKA U ITPOU3BOJHBIX ITPOJAYKTOB

'I'E. TYPJIBIFEKOBA, *H.C. XAH)KAPOB,
’B.A. IIOTAIIOB, *b. ABJIH)KAIITIAPOBA

(*FOxno-Kazaxcranckuii ynupepcuteT uMenn M.Ays30Ba, Peciy6anka Kaszaxcran,
160012, r.llIsiMkenT, np.Tayke xana 5
T'ocynapcTBeHHbIIi 6MOTEXHOJIOrHYECKUil yHUBEpCUTET, YKpauHa,
61002, r. XapbKoB, yi1. AT4eBCKHX, 44)
DnexTpoHHas movra aBTopa-Koppecnonzaenta: Khanzharov_n@mail.ru

B cmamve npogedén EDS-ananus 030nenn020 6epontoricbezo Monoka u e20 npou3gooHvix npodykmos. Ilo
pesyiemamam nposedénnozo EDS-ananuza onpedenén cocmasé ocHOGHbIX MUHEPATIBHBIX U OPZAHOZEHHBIX ITIEMEHINOG
03071EHHO20 8EPOTIINIICLEZ0 MOTIOKA, MEOPO2a, KYPMaA 1 MOIOUHOIL cbleopomKu. Onpeoenensvl maccoevle 001 6X00AUUX 6
IMU NPOOYKMbl OCHOGHBIX MAKPO- U MUKPOIIEMEHMIO6 - HAMpUA, Kanus, Kanvyus, ocgopa, maznus, xnopa u
OP2aHOEHHBIX ITIEMEHMO06 - KUCA0pooa u yznepooa. IIpogedeno cpasnenue nemeHmnozo cocmaea 6eposioicLezo MonoKa
U NpOOYKmMOoG, NOIYYEHHBIX 6 OCEHHUIl U 3UMHUIL CE30Hbl, U HA IMOIU OCHOBE GLIAG/IEHO GNUAHUE KOPMOGHIX U
Qusuonozuueckux ¢paxmopos na gopmuposanue nemenmnozo npoguna. Taxsce npoeedén ananuz usmenenuil 6
npoyecce mexHon02uuecKoll nepepadomKu 6eponioHcLez0 MoI0KaA 8 KUCIOMONOUHbBIE NPOOYKNIbL U NPOGEOEHA OUCHKA UX
DYHKUUOHANLHOT 3HAYUMOCINU OIS OP2AHU3MA YeNI06eKA. IKCHEPUMERMATIbHbIE OAHHbIE CEUOCMENLCIEYIONT O 8bICOKOM
YPOBHe MUHEPANU3AUUY BbIPAOAMBIEAEMBIX HPOOYKIIO6, YO 00YCI06/IUGAEH UX RULEEYIO U OUOIOZUHECKYI0 UEHHOCb.
B coeokynnocmu nonyuennvie pe3yibmamoul UCCIEO08AHUT 00O0CHOBBIBAIOM UENECO0OPA3HOCHL UCNONb30BANUA
6epONINIHCHE2O0 MONIOKA U NPOOYKMIOG €20 NEePepadomKu 6 cocmase QYyHKYUOHAILHOZO U N1e4eOHO-NPOPUIAKIMUYECKO20
RUMAHUA PA3TUYHBIX C1I0E6 HACENEHUA.

KiroueBble cioBa: Bepﬁ.]'llO)Kbe MOJIOKO, TBOPOI, CbIBOPOTKAa, KYPT, MHHEPAJbHbLIC H
OPraHOr¢HHbIC 3JIEMEHTDI.
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KYJIEHAIPUITEH TYHE CYTI MEH OJJAH AJIBIHFAH OHIMJIEPIH HET'I3I'T
MUHEPAJIIBIK KOHE OPTAHOI'EHJAIK 9JIEMEHTTEPIHIH EDS-TAJIIAYbI

" E. TYPJIPIFEKOBA, * H.C. XAH)KAPOB,
’B.A. [IOTAIIOB, *b. ABJJM)KAIITIAPOBA

(*!M.Oye3oB aTeinaarel OHTyCcTiK Kazakceran yausepeureti, Kazakcran PecnyGnkacel,
160012, IIIpIMKeHT K., Toyke XaH AaHFBLIBI, 5
MeMmJleKeTTiK GHOTEXHOJIOTHSUILIK yHUBEPCUTETi, YKpauHa,
61002, XapbKoB Kajachl, AiTueBCKUil Koureci, 44)
ABTOP-KOPPECTIOHIECHTTIH 3JeKTPOH/ABIK momrrack: Khanzharov_n@mail.ru

Maxkanaoa Kynodendipincen myite cymi men ouwvtyy mywsitnovinapvinoty EDS-manoays acypeizinoi. 3/]C
manoayviHvlyy, HamMudicenepine cyileHe OmMuIPbln, KyaoeHOipinzen myiie CymiHiH, Cy30€HiH, KYpmMMbIH JcIHE
Capuvicyobly Hez2i3ei MUHEPAIObL HCIHE OP2AHO2EeHOT IT1IeMeHmmepPiniy Kypambl anvikmanovl. byn enimoepoezi nezizei
MAKpOo- HCIHE MUKDPOITIEMEHMMEPOiH, — Hampuil, Kaauil, Kaivyuil, ocghop, mazHuii, Xa10pOblH — HCIHE OP2AHO2EHOT
Inemenmmepoiy, — ommezi Men KoMipmeKkmin — maccanvlk yaecmepi anvikmanowl. Kyzei scane KblicKbl maycoeimoapoa
anvlHRAH myile cymi MeH OHbIH MYbIHObLIAPbIHGIH IIeMEeHMMIK KYPAmbl CANbICIbIPbLIObl, COHOAN-AK HcemM MeH
dusuonozuanvix gaxmopnapoviyy rnemenmmix npounvoin Kanvinmacyvina acepi aumvikmanowvl. Tyile cymin
AUBIMBLARAH CYM OHIMOEpine MexHOI0ZUANbIK, OHOey Ke3indeZi o32epicmep 0e mandanowvl yHcane 01apobl, adam
azzacel yuwin QYHKYUOHANOLIK MaHbi30blabizbl Oazananovl. Taxcipubenix Oepexmep anvinean OHIMOEPOiH,
MUHEPANOany 0eH2elinily IHco2apvl eKeHin Kopcemeoi, Oy 01apobly, MAaMObIK HCIHE DUONOZUATBIK KYHObLIbIZbIH
anvikmaiovl. JKannol anzanoa, anviHan 3epmmey HImMudicenepi myiie cymi MeH OHblH OHOeN2eH OHIMOeEpiH
XanblKmoll, Jpmypiai monmapvl YuliH QYHKYUOHANObL HCaHEe eMOIK MAMaKmanyoa nanuodaianyobly; opblHObLIbIZbIH
0anenoeiioi.

Heri3sri ce3nep: Tyiie cyTi, cy30e, capbiCcy, KYPT, MUHEPAJIBIK KOHE OPraHOreHiK 3JIeMeHTTep.

Introduction The mineral composition of milk plays a key

Amid the steady growth of alimentary- role in formation of its biological value.

dependent diseases, including mineral metabolism Macronutrients such as calcium, phosphorus,
disorders, osteoporosis, cardiovascular and potassium, sodium, magnesium, and chlorine are
metabolic conditions, the development of involved in maintaining the structural integrity of
scientifically based approaches to creating bone tissue, regulating water-electrolyte balance,
functional foods has become particularly relevant transmitting nerve impulses, and promoting
[1, 2]. According to date from the World Health enzymatic processes [7-9].
Organization, deficiencies of essential macro- and At the same time, milk processing to
microelements remain one of the leading causes of produce cottage cheese and its products, yogurt,
decreased quality of life of the population and the whey, and other products is accompanied by a
growth of chronic pathologies [3]. In this regard, a redistribution of mineral components between fat,
priority area of modern food science is the search protein, and aqueous fractions, which can
for natural sources of nutrients with high significantly change their quantitative ratios and
bioavailability and physiological activity [4]. physiological significance.

Camel milk is of particular interest, as in Despite the existence of publications on the
recent years it has been considered as a promising chemical composition of camel milk, systematic
raw material for the production of functional and data on the transformation of the mineral profile in
therapeutic-preventive food products. the production of traditional products (cottage

Unlike cow's milk, camel milk is charac- cheese, curd) and whey, especially taking into
terized by a specific ratio of proteins, lipids, account seasonal factors in the southern regions of
mineral and organogenic substances, as well as Kazakhstan, are fragmentary. Meanwhile, the
resistance to adverse climatic conditions of raw feeding season is a determining factor in the
material production [5, 6]. variability of the elemental composition of animal-

Studies show that its chemical profile is derived dairy products [10-12].
largely determined by the adaptive characteristics The absence of systematic data limits the
of animals to arid zones, which is reflected in the possibility of scientific substantiation of regulatory
electrolyte composition and the level of indicators of quality and safety, as well as the
mineralization of the product. development of new functional products based on
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these raw materials [13, 14]. In addition, without
assessing the mineral composition of milk and its
processed products, it is difficult to analyze their
functional significance [15].

In this regard, the purpose of the present
study is to conduct a comparative analysis of the
mineral and organogenic composition of camel
milk obtained during the autumn and winter
milking periods and of its processed products, with
an assessment of the impact of technological
operations on the redistribution of macro- and
microelements.

The scientific novelty of the work lies in the
comparative analysis of the mineral and
organogenic profile of several types of products
obtained from the same type of raw material, taking
into account the influence of technological factors.
The practical significance of the study lies in the
possibility of using the data obtained in the
development of new types of functional dairy
products [16].

Thus, the presented work corresponds to the
current priorities of food science development and
is aimed at expanding scientific understanding of
camel milk as a promising source of physio-
logically significant mineral elements.

Materials and research methods

The studies were conducted using camel
milk samples and dairy products obtained from
Bactrian two-humped camels. To identify the
influence of diet and climatic conditions on the
formation of the mineral and organogenic profile
of the studied foods, the method of comparative
analysis of camel milk samples and dairy products
produced in autumn and winter, was used.

To ensure a unified methodological
approach and controlled experimental conditions,
all analytical studies have been conducted at the
accredited Structural and Biochemical Materials
Testing Laboratory of M. Auezov South Kazakh-
stan University.

The elemental composition has been
determined by energy dispersive  X-ray
spectrometry (EDS). Modern highly sensitive
equipment has been employed to ensure the
reliability of the quantitative assessment of macro-
and microelements and organogenic elements. The
EDS analysis was performed using a JEOL JSM-
6490LV scanning electron microscope equipped
with the INCA Energy elemental analysis system
and the HKL-Basic structural data processing
module. The use of this hardware and software
package ensured the correct identification and
guantification of the studied elements of ashed
camel milk and its processed products with a high
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degree of accuracy. The technical characteristics of
the equipment contributed to the increased
sensitivity of the method and ensured the
reproducibility and reliability of the results
obtained.

The objects of the study were camel milk
obtained during the autumn and winter milking
periods, as well as products of its processing:
cottage cheese, whey, kurd.

The raw materials were obtained from the
“Bagdat” farm located in the Suzak district of the
Turkestan region (Republic of Kazakhstan).
Sampling was carried out in the autumn and winter
periods, which made it possible to assess the
influence of the seasonal factor on the formation of
the mineral and organogenic profile and
physicochemical parameters of the studied
products.

The milk was characterized by a
homogeneous consistency, white color with a
slight creamy tint, and a specific taste and aroma.

Cottage cheese was produced by the method
of acid coagulation of proteins, followed by
separation of whey and self-pressing. Its
consistency is dense and spreadable; the color was
white with a creamy tint; the taste was clean and
fsour-milk.

Curd whey was a transparent liquid of light
yellow color with a slightly acidic taste.

Kurt was produced by thermal evaporation
of the fermented milk mass, followed by molding
and drying. The product was characterized by a
dense structure.

Collected milk samples were transported to
the laboratory in hermetically sealed containers at
a temperature of (4 £ 2) °C. Before analysis, the
milk was thoroughly mixed until a homogeneous
state was achieved.

Cottage cheese was homogenized; kurt was
preliminary crushed to a powder-like state to
ensure the representativeness of the sample
portion.

Curd whey was filtered through a paper filter
to remove mechanical impurities.

The studies included preliminary ashing of
the studied samples in a muffle furnace at a
temperature of 500-550 °C until light gray ash was
obtained, followed by determination of their
elemental composition by using energy dispersion
spectrometry.

The results and their discussion

The study analyzed the mineral and
organogenic composition of natural camel milk
obtained during autumn and winter milking
periods, as well as the cottage cheese, kurt and
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whey produced from it, were analyzed. The results
make it possible to trace the changes in the mineral
composition during technological processing of the
raw material.

In order to determine the influence of
seasonal factors, changes in the quantitative
amounts of mineral and organogenic elements
were evaluated, and their dynamics and differences
were systematized. The mineral content of camel
milk and products obtained from it in winter period

was compared with the amount of minerals in these
products in the autumn period.

The results of the study of the mineral
composition of camel milk and its products are
presented in Tables 1 and 2. The microstructure
and EMF spectra of the mineral and organogenic
composition of camel milk ash and cottage cheese
are shown in Figures 1a and 1b, and curd ash and
curd whey from camel milk are shown in Figures
2a and 2b, respectively.

Table 1. Comparative indicators of the mineral and organogenic composition of camel milk and cottage cheese obtained

from it in the autumn and winter milking periods

3. Content of the element, %
1| 2 Element 4. Camel milk _ 5. Cottage cheese _

6. autumn 8. winter 10. autumn 12. winter

7. period 9. period 11. period 13. period
14. | 15. Na 16. 9.48 17.5.66 18. 9.63 19. 22.93
20. | 21. Mg 22.1.15 23.1.02 24.0.83 25. 0.60
26. | 27.P 28.8.22 28.5.90 30.10.92 31.5.23
32. | 33. K 34.11.39 35.16.71 36.7.36 37.3.28
38. | 39. Ca 40. 10.89 41. 10.60 42.12.79 43.5.18
44, | 45.Cl 46. 16.02 47.15.43 48. 13.26 49, 37.77
50. | 51.C 52.10.13 53. 13.80 54.13.19 55.7.33
56. | 57.0 58. 32.46 59. 30.87 60. 32.02 61.17.68

Based on the data presented in Table 1, a
comparative analysis of the mineral and
organogenic composition of camel milk and
cottage cheese obtained from it was carried out.
The results of the study showed that the elemental
profile of both the raw materials and the finished
product changes significantly under the influence
of seasonal factors and processing. The observed
differences are, on the one hand, caused by changes
in the diet of animals and climatic conditions, and,
on the other hand, by the physicochemical
processes occurring during milk coagulation and
whey separation.

First and foremost, the dynamics of sodium
content deserves special attention. According to the
data, its proportion in milk was 9.48% in the
autumn period, decreasing to 5.66% in winter. In
contrast, cottage cheese shows a marked increase,
rising from 9.63% in autumn to 22.93% in winter.
This divergent trend indicates the leading role of
the technological factor: during coagulation
process, part of the moisture is removed, and
soluble salts become concentrated in the protein
clot. Consequently, the high concentration of
sodium in the final product is due not so much to
seasonal fluctuations as to the effect of dehydration
and redistribution of mineral components during
processing.

Magnesium

levels show a consistent
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decreasing trend: in milk, from 1.15% in autumn to
1.02% in winter, in cottage cheese - from 0.83% to
0.60%. Considering the water-soluble nature of
magnesium, the majority of it passes into the whey
phase. Thus, the reduction of magnesium content
in cottage cheese is mainly due to the technological
separation of phases, rather than the influence of
seasonal conditions.

Phosphorus distribution is characterized by
a more complex pattern. In milk, its concentration
decreases from 8.22% in autumn to 5.90% in
winter, reflecting seasonal influence. At the same
time, an increase to 10.92% is observed in autumn
cottage cheese, which indicates the binding of
phosphorus to casein micelles and its accumulation
in the protein fraction. The winter decrease in
phosphorous content in cottage cheese to 5.23%
correlates with the reduction of the initial element
content in milk. Therefore, the dynamics of
phosphorus is determined by a combination of

seasonal changes and the degree of its
incorporation into the protein-mineral complex.
The potassium content confirms its

predominant localization in the aqueous phase of
milk: 11.39% in autumn and 16.71% in winter. In
cottage cheese, the indicators are significantly
lower (7.36% and 3.28%, respectively), which is
due to the transfer of potassium into whey during
coagulation. Thus, the decrease in potassium
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concentration in the dense product is a direct
consequence of the technological separation of the
liquid phase.

The analysis of calcium indicates the
comparative stability of the protein-mineral
complex. In milk, its content remains almost
unchanged (10.89% in autumn and 10.60% in
winter). In autumn cottage cheese, the
concentration increases to 12.79%, which confirms
the strong bond of calcium with casein. In winter
cottage cheese, the indicator decreases to 5.18%.

Among the organogenic elements, oxygen
remains in camel milk because after ashing (under
insufficient oxygen), the organic portion is
removed, but remains in the form of "mineral
components" in the composition of oxides and
phosphates. The dynamics of changes in oxygen
content in camel milk in autumn and winter are
insignificant - 32.46% and 30.87%, respectively.
And there is a strong decrease in cottage cheese -
32.02% and 17.68%, respectively. The strong
decrease in oxygen content in cottage cheese
produced in winter is due to the fact that when it is
heated to 500-600 ° C, there are fewer inorganic
mineral compounds containing oxygen. In this
case, these are oxides of calcium, magnesium and
potassium.

—_—

1mm DANEKTPOHHOE u3oBpawenne 1

Similarly, the changes in carbon content can be
explained in the same way, since carbon in camel
milk and its produced products remains due to lack of
oxygen during ashing. The dynamics of the changes
in carbon content is similar to the dynamics of
changes in oxygen and amount to 10.13% for camel
milk in autumn, 13.80% in winter, and 13.19% and
7.33% for cottage cheese, respectively. The similarity
of oxygen and carbon changes is quite logical and can
be explained by the fact that they occur together, for
example, as part of oxides.

The maximum concentration of chlorine was
recorded in winter cottage cheese (37.77%), while
the minimum value was recorded in autumn milk
(16.02%). Seasonal fluctuations are insignificant in
milk (16.02% — 15.43%), but a sharp increase is
observed in cottage cheese in winter. This fact
correlates with the growth of sodium, since both
elements form an electrolytic pair. Therefore, the
simultaneous increase in Na and CI reflects a
change in the ion balance in winter and confirms
the influence of the feeding factor.

Thus, a comparison of the autumn and
winter periods demonstrates that seasonal changes
are most reflected in the sodium-chloride complex,
whereas calcium remains a relatively stable
component.
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Figure 1. Microstructure and EDS spectra of the elemental composition of ash of camel milk and cottage cheese in the

winter period
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The mineral and organogenic composition
of experimental samples of kurt and whey in the

autumn and winter periods is presented in Table 2.

Table 2. Comparative indicators of the elements of the mineral and organogenic composition of kurt and whey from camel

milk in the autumn and winter periods.

Content of the element, %

Ne | Element Kurt - Whey -
autumn winter autumn winter
period period period period

1 Na 14.63 23.10 6.30 7.55

2 Mg 0.30 0.53 0.84 0.74

3 P 4.82 5.50 9.21 8.47

4 K 2.88 3.48 17.15 16.62

5 Ca 4.72 4.91 10.63 9.67

6 Cl 21.75 35.78 17.70 19.64

7 C 32.76 7.87 8.56 11.02

8 ) 17.98 18.82 29.62 26.30

Based on the presented data, a comparative
analysis of the mineral and organogenic
composition of kurt and whey obtained from camel
milk in the autumn and winter periods was also
carried out. It has been established that both the
seasonal factor and individual technological
operations (fermentation, coagulation, separation,
drying, etc.) have a direct effect on the
redistribution of elements between the protein,
aqueous, and fatty phases.

The dynamics of changes in the sodium
content in these products demonstrate a clear
seasonal dependence: in kurt, its content increases
from 14.63% in autumn to 23.10% in winter, while
in whey it increases from 6.30% to 7.55%,
respectively. This increase is explained by a change
in the electrolyte composition of the original milk
and by the concentration of salts during
dehydration and salting.

A similar trend is typical for chlorine: in kurt
the indicator increases from 21.75% to 35.78%, in
whey - from 17.70% to 19.64%. The parallel
growth of Na and CI confirms the preservation of
their ionic relationship during the processing
process.

Magnesium is characterized by lower
concentrations: in kurt - 0.30-0.53%, in whey -
0.84-0.74%. Since magnesium belongs to water-
soluble cations, its main part remains in whey,
which reflects the phase-specific distribution.

Phosphorus  shows a  predominant
localization in whey (9.21% and 8.47%), whereas
in kurt its proportion is 4.82-5.50%. This confirms
that phosphorus is mainly associated with the
protein and aqueous phases and practically does
not transfer into the fat system.

Calcium, functionally related to phosphorus,

105

is concentrated in the protein product: in kurt, its
content increases from 4.72% to 4.91%, while in
whey it decreases from 10.63% to 9.67%.

Potassium in whey is 17.15% and in winter
- 16.62%, while in kurt its concentration is
significantly lower - 2.88 and 3.48 %, respectively.
This confirms that the stage of serum separation
determines the main migration direction of
potassium, as a typical water-soluble element.

The dynamics of changes in the oxygen
content in the soil is not significant - 17.98% in
autumn and 18.82% in winter. The oxygen content
in the serum is higher, respectively, 29.62% and
26.30%. A significant increase in the oxygen
content in the serum is due to the fact that the
"heavier elements" of minerals remain more in the
extract, which has a higher density compared to the
serum, and oxygen, which has a lower molecular
weight, passes into the serum.

Thus, the results obtained lead to the
conclusion that the formation of the mineral profile
of camel milk processing products is determined by
the combined influence of seasonal variability of
raw materials and specific technological
operations. Calcium and phosphorus are mainly
concentrated in protein products, potassium and
magnesium in whey, but in winter the proportion
of salts increases. The revealed patterns are of
practical importance for assessing the nutritional
value and functional orientation of the products
obtained.

Consequently, the formation of the mineral
profile of each product is the result of a complex
interaction of the seasonal factor and specific
technological operations (coagulation, separation,
salting and dehydration). The revealed patterns are
of practical importance, since they make it possible
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to differentiate camel milk processing products
according to their nutritional and functional
orientation.

The results of the present study, reflecting
the seasonal transformation of the mineral profile
of camel milk and its processed products, are
generally consistent with the findings reported in
the contemporary scientific literature. At the same
time, their comparative analysis shows that the data
obtained not only confirm the known patterns, but
also allow for a more precise interpretation of the
mechanisms of macronutrient redistribution under
the simultaneous influence of seasonal and
technological factors. To substantiate this position,
it is necessary to compare the identified patterns
with the results of key publications in recent years.

A critical review by Gaukhar Konuspayeva,
Bernard Faye, and Mohammed Bengoumi
systematized data on the mineral composition of

n

MNondaa wkana 2427 wwn., Kypoop: 0.000

camel milk in various natural and climatic zones.
The authors identified three stable characteristics:
an increased content of Na and Cl compared to
cow's milk, relative stability of Ca, and pronounced
variability of K and Mg depending on the season
and feeding conditions [17].

The results obtained in the present study
confirm these observations but also reveal their
functional dynamics. In particular, the increase in
Na and Cl in winter period is observed not only in
the raw milk, but is also intensified after
coagulation and dehydration. Thus, seasonal

changes in the electrolyte balance act as a initial
factor, whereas technological processing performs
as a concentration mechanism. In other words, the
natural variability is not smoothed by processing
technology; rather, it becomes more pronounced
due the reduction of moisture content and the
redistribution of phases.
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Figure 2. Microstructure and EDS spectra of the elemental composition of ash of kurt and camel milk whey in winter.

The behavior of calcium is of particular
importance. While the review by G. Konuspayeva
emphasazies its relative physiological stability, the
present study additionally demonstrates that during
processing, calcium is selectively accumulated in
dense protein structures (such as cottage cheese,
kurt) and simultaneously decreased in whey during
the winter period [18]. Thus, the theoretical model
describing the association of calcium with casein
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micelles receives experimental confirmation at the
level of specific processed products. This makes it
possible to move from a purely biochemical
explanation to a technologically verified pattern.
The regional specificity of the mineral
composition of camel milk in Kazakhstan is
examined in detail in the study of Aidana
Yessenova et al.. The authors established a
relationship between the electrolyte profile and
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natural and climatic conditions, noting an increase
in Na and Cl in arid regions while Ca and P remain
relatively stable [19].

The data obtained for the Turkestan region
fully confirm this pattern: the winter period is
accompanied by an increase in the concentration of
Na and ClI, reflecting the adaptation of animals to
changes in feeding regimes and water-salt
metabolism. However, the principal distinction of
this study lies in the fact that the analysis is not
limited to raw milk. The further evolution of these
changes in processed products has also been traced.

Thus, an increase in Na in milk in winter (up
to 13.77%) leads to its further concentration in
cottage cheese (22.93%) and maximum values in
whey (36.30%). Consequently, a causal chain is
formed: a change in the electrolyte composition
under the influence of the seasonal factors protein
coagulation and moisture separation a relative
increase in the proportion of dissolved salts.

Thus, the technological stage enhances the
natural variability, acting as a multiplier of the
seasonal effect. In previous Kazakh studies, such a
sequence of processes was not systematically
analyzed.

In the study by E.A. Gabrilyants et al.,
devoted to camel cheese technology, it was shown
that coagulation promotes the accumulation of
calcium and phosphorus in the cheese clot, while
water-soluble elements are mainly transferred to
the whey. An increase in sodium content after
processing was also noted [20].

The results of the present study are fully
consistent with these conclusions, but expand their
interpretation. First, the accumulation of Ca was
confirmed not only in cottage cheese (an analog of
cheese), but also in kurt, indicating the preservation
of the calcium-phosphate complex under different
degrees of dehydration. Second, a predominant
accumulation of K and Mg in whey was recorded,
which reflects their water-soluble nature and
explains the decrease in their proportion in dense
products. Third, it is shown that the increase in Na
is not solely a consequence of technological
processing, but rather results a preliminary
seasonal shift in the composition of raw materials.

Consequently, while the study by E.A.
Gabrilyants focused on a single coagulated
product, the present study demonstrates the
universality of the element redistribution
mechanism across various technological models -
coagulation (cottage cheese), dehydration (kurt),
separation (whey). This allows the identified
patterns to be considered systemic for dairy
matrices.
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A comparative analysis of the literature shows
that most studies focus either on the characteristics of
raw milk or on one type of processed product without
taking into account seasonal dynamics. In contrast, in
the present study:

— four objects were studied simultaneously
(milk, cottage cheese, kurt, whey);

— a seasonal comparison was carried out
(autumn-winter);

— the method of energy dispersion
spectrometry was employed to quantify the
elemental and organogenic composition.

Particularly illustrative is the identified
relationship between the structural organization of the
product and its mineral profile. Dense protein systems
accumulate Ca and P due to their incorporation in the
casein complex; while whey concentrates water-
soluble cations (K, Mg, and partly Na).

Thus, the results of the study allow for the
development of an integrated model of seasonal and
technological transformation of the mineral
composition. First, the season establishes the initial
electrolyte background of milk; then coagulation and
phase separation redistribute the elements; finally,
dehydration enhances their relative concentration in
the dry matter. It is precisely the sequence of these
interconnected processes that determines the final
nutritional profile of each product.

Consequently, the data obtained not only
confirm the findings of contemporary studies but
also complement them with an experimentally
substantiated concept of the interaction between
biological and technological factors in shaping the
mineral status of camel dairy products.

Conclusion

The conducted EDS analysis of the major
mineral and organogenic elements in ashed camel
milk and its derivative products in the autumn and
winter periods revealed patterns of their seasonal
and technological transformation.

It has been established that the concentration
of sodium and chlorine increases in winter, which
is caused by changes in the diet of animals and
affects all processed products. Protein coagulation
promotes the accumulation of calcium and
phosphorus in cottage cheese, while potassium and
magnesium are mainly transferred to whey.

Consequently, the mineral profile is shaped
under the combined influence of natural (seasonal)
and technological factors. From a practical
perspective, this allows products to be differentiated
according to their functional orientation: cottage
cheese as a source of calcium and phosphorus; whey
as a carrier of water-soluble mineral elements; kurt as
a product with pronounced osmotic properties.



AJIMATBI TEXHOJIOTHSUIBIK YHUBePCUTeTiHIH xadapmbicsl. 2026. Ne3.

The data obtained expand the understanding
of the seasonal variability of the mineral
composition and can be applied in the development
of functional and therapeutic and preventive dairy
products with a targeted nutritional focus.
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NATURAL COMPOUNDS IN PRODUCTS OF PLANT AND ANIMAL ORIGIN
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Natural compounds of animal and plant origin play a key role in maintaining human health and preventing
diseases. Camel milk and sea buckthorn Hippophae rhamnoides are traditional food products and medicinal remedies
with a unique composition and therapeutic properties. The aim of this work was a comprehensive study of the natural
compounds in camel milk from Bactrian and Dromedary camels in the village of Nura (lli District), as well as a
comparative analysis of the biochemical composition of large-fruited and dessert varieties of sea buckthorn from the
highland region of the village of Narynkol (Raiymbek District), Almaty Region. The scientific novelty lies in obtaining
new data on the natural compounds of camel milk (proteins, fats, lactose, protein fractions, amino acids) and sea
buckthorn (vitamins, antioxidants, flavonoids, carotenoids, organic acids, sugars, serotonin, omega fatty acids),
considering species and varietal characteristics. An analysis of the chemical composition, protein fractions, and amino
acids of the milk was conducted. In sea buckthorn, vitamins, antioxidants, flavonoids, carotenoids, organic acids, sugars,
and serotonin were determined. The main natural compounds identified in camel milk were: proteins (3,4-5,2%), fats
(5,8-7,3%), lactose (4,6-5,0%). Electrophoresis revealed casein fractions (as, g, x, ) and whey proteins (immunoglobulins,
serum albumin, a-lactalbumin, lactoferrin, lysozyme). Amino acid analysis showed a high content of essential amino
acids (38,56-39,41 g/100 g protein). In sea buckthorn, a high content was found for vitamins C (up to 297 mg/100g), E
(6,9-8,3 mg/100g), A (as carotenoids up to 55,3 mg/100g); flavonoids (265-346 mg/100g); phenolic compounds (600-795
mg/100g); carotenoids (20,0-55,3 mg/100g); organic acids (1,5-3,2%); sugars (9,6-15,0%); serotonin (0,8-1,2 mg/100g).
Differences were revealed between large-fruited (high content of carotenoids, sugars) and dessert (high content of vitamin
C, balanced sugar-acid index) varieties. For the first time, a detailed analysis of the natural compounds of camel milk
and sea buckthorn was conducted, identifying species and varietal characteristics of their accumulation. The results can
be used in the development of functional food products and biologically active supplements.

Keywords: natural compounds, camel milk, proteins, casein, lactoferrin, lysozyme, amino acids,
sea buckthorn, vitamins, flavonoids, carotenoids, serotonin, omega fatty acids.

OCIMIAIKTEP )KOHE ’KAHYAP TEKTI OHIMJIEPJAEI'l TABUT' KOCBIJIBICTAP
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Ksi3b10paa, Kazakcran Pecny6imkacol
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Kanyap rncane ocimoik mexkmec maduzu KocobliblCmap adam 0eHcaynavbleblH CAKmayod Heane aypynapovit ai0bli
anyoa manwt30et pon amxapaowt. Tyite cymi men wwipzanax; Hippophae rhamnoides dacmypai mazam onimoepi scone
eMmOiKk Kacuemmepi Oap Oipezeii Kypameaa ue 02pinik 3ammap 6oavtn maodwviiaovl. Feinvimu 3epmmeydiny, maxcanmol,
Hezi3zi bazeimmapvl men udeanapwl. byn sicymvicmoiy maxcamovr Hypa ayvinvt (Ine ayoanst) daxmepuanoapvt men
opomeodapnapvinbly, myile cyminoezi maouzu Kocoliblcmapobvl KeuweHol zepmmey, COHOau-aK Anmamol 001bICbIHbIY
Hapuvinkon ayvinivinoa (Paiivimbex ayoanwvt) ocemin ipi scemicmi dHcoHe Oecepmmi WbIPAHAK COPMMAPbIHDIY
OUOXUMUATIBIK KYPAMBIHA CANBICIBIPMATIbL MARoay xcacay 06010vl. Kymvicmoll 2bliblMu HCIHE NPAKMUKATbIK
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MAHBI30bLIbIZLINGIH KbICKauia cunammamacst. Folnsimu scanansix myite cyminin (akyvizoap, maiinap, 1aKmao3a, aKysl3
dpaxkuyusnapol, amunKblWKbLIOGPDY) JHCIHE WILIPZAHAKMOIY (BUMAMUHOED, AHMUOKCUOAHMMApP, (rasoHouomap,
KapomuHnouomap, op2anuKaiblK KblKbLA0ap, KARMMmMAap, cepomoHun) maduzu KocoliblCmapsl mypaisl mypiuiK yHcoHe
copmmulK epeKuienikmepin eckepe OMbIPbIN, MHcaHa Manimemmep ainy 6onvin maowvinadsl. Cymmiy XUMUATBIK
KYpamvina, axyvl3 (Opakyusaniapelna, amMuHKblUKbLI0apulHa manoay ucypeizindi. Illvipzanakma eumamunoep,
anmuoxcuoanmmap, hragonouomap, KapomuHOUOmMaAp, OPAHUKANLIK KblUKbLIOAD, KAHMMAp, CEepOmOHUN
AHLIKMANObl. 3epmmey HCYMBICHIHBIY He2i32i Hamuicenepi men manoayst, Kopvimoinovinapel. Tyiie cyminode nezizei
mabuzu Kocovlivicmap anvikmanowl: axyvizoap (3,4-5,2%), maiinap (5,8-7,3%), naxkmosa (4,6-5,0%). Inexkmpodghopes
a0icimen Kazeun gpaxyuanapul (as, f, x, 7) rHcane capuicy aKyvizoapvl (UMMYHO2N00yIUHOED, CAPLICY ATbOYMUHI, O-
JAKMans0ymMuHt, JAaAKMOGEppun, JaU0UUM) AHLIKMAAObL. AMUHKLIUKBUIOBIK mMAnoay aiMacmulpbliMaiimoli
AMUHKBIUKDBLTOAPBIHBIH Jco2apbl Moiuepin kopcemmi (38,56-39,41 2/100 2 akywi3). IHlvipzanaxma C oapymeninin (297
m2/100 ¢ oeiiin), E 0apymeninin (6,9-8,3 m2/100 2), A dapymeninin (kapomunouomap mypinoe 55,3 m/100 2 oeitin);
dnasonouomapowviry (265-346 m/100 2); heronovix Kocvinvicmapoviy (600-795 me/100 2); kapomunouomapowiry (20,0-
55,3 m2/100 2); opzanuxanvik Kbtuukovlioapovty (1,5-3,2%); kanmmapowy (9,6-15,0%); cepomonunnin (0,8-1,2 m2/100
2) ocozapvl monuwiepi anvlKkmanovl. Ipi scemicmi wbipzanviKma (KapomuHouomapowly, KAHMMApPObIH XHCO2apbl
Mmeonutepi) rncane decepmmi mypinoe (C 0apymeniniy Hcozapvl monuiepi, meHOecmipiizeH KAHM-KblUIKbLT UHOEKCI)
COpMmMapsl apacslHOAzbl AbIPMAMBLILIKINGD aAHbIKmanowl. Kypeizinzen zepmmeyoin, KyHObLIbIZbL. Anzaut pem myiie
cymi MeH meHi3 WbIP2AHAZLIHLIY MAOUSU KOCBLILICINAPBLIHA 0aPOblH HCUHAKMATYbIHLIH MYPIIK HCIHE COPMMBIK,
epeKuielikmepin aHbIKMai Omulpolh, e2xceii-meziiceliii manoay yHeypizinoi. JKymvic Hamuoicenepiniy npaKmuKaivik
manwizvl. Homuowcenepoi gpynxyuonanovt mazam onimoepi men ouonousnvlk 0eicenoi Kocnanapowl a3ipaey Kesinoe
Koioanyza 601ao0bol.

Heri3ri ce3nep: Taburu KoCbUIBICTap, Tyile cyTi, aKkybI31ap, Ka3enH, JakToQeppuH, JU30LHUM,
AMUHKBIINIKBLIIAPbI, IBIPFAHAK, JOPyMeHAep, (pIaBoHOMATAP, KAPDOTHHOUATAP, CEPOTOHUH, OMera-
Mail KbIIIKbLIAAPbI.
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Ilpupoonvie coedunenus HCUBOMHO20 U PACHMUMENbHOZ0 HPOUCXONHCOCHUA UZPAIOM KIIIOYEEyl0 pPOilb 6
noooepicanuu 300p06vs uenoeeka u npogunakmuke 3abonesanuii. Beponioscve monoko u oonenuxa Hippophae
rhamnoides signaomca mpaouyuoHHbIMU RPOOYKIMAMU RUMAHUS U JIEKAPCMEEHHBIMU CPEOCH 8aMU, 001400 WUMU
VHUKAJIbHBIM COCMABOM U mepaneemuueckumu ceoiicmeamu. Ilenvio oannoit pabomwvl s6uUn0CL KOMNJIEKCHOE
uccnedosanue npupoOHbIX COCOUHEHUTl 6ePONINIICHE20 MONIOKA DaKkmpuanos u opomeoapos u3 c. Hypa (Unuiickui
DailoH), a makKyice CPAGHUMENbHBII AHAIU3 OUOXUMUUECKO20 COCMABA KPYRHONIOOHBIX U OeCepHHBIX COPHIO08
001enuxu u3 6vlcokozopnozo paiiona c. Hapwvinkon (Paiivimbexckuil paiton) Anmamunckou oonacmu. Hayunas
HOBU3HA 3aKIOYAEMCA 8 NOAYYEHUU HOGBIX OAHHBLIX O NPUPOOHBIX COCOUHEHUAX 6ePONIoINChez0 MONI0Ka (DenKu,
Jrcupol, 1aKmMo3a, GenKosvle Ppakyuu, AMUHOKUCIOMbL) U 001enuxu (6UmMamunsvl, AHMUOKCUOAHMDbL, ()1ACOHOUOL,
KapomuHouowl, op2anuyecKue KUciomol, caxapa, cepoOmoHUH, OMe2d-HCUPHble KUCIONbL) € YUEemOM GUOO0BLIX U
copmogwvix ocobennocmeii. Ilposeden ananus Xumuueckozo cocmasa, 6enKosvlx Gpaxkuuil, AMUHOKUCI0M MO10Ka. B
obnienuxe onpeoensiu GUMAMUHbBL, AHMUOKCUOAHMDBL, (PIABOHOUOBl, KAPOMUHOUObl, OPZAHUYECKUE KUCIOMDbL,
caxapa, cepomonut. B eeponiorcoem monoke udeHmuuuuposansl 0CHOGHbIE NPUPOOHDBIE COeOuUHeHUA: OeaKu (3,4-
5,2%), ncupwt (5,8-7,3%), naxkmosa (4,6-5,0%). Memooom snekmpoghopesa evisngennvt hpaxyuu xazeuna (os, f, x, v)
u cvleopomounvie Oenxku (UMMYHO2N00YIUHbL, CLIBOPOMOYHLIIL ANLOYMUH, O-TAKMATLOYMUH, JAKmMogeppuH,
auzouum). AMUHOKUCIOMHBLI AHAU3 NOKA3AI 6bICOKOE COOEPIHCAHUE HE3AMEHUMDBIX amunokuciaom (38,56-39,41
/100 z 6enka). B obnenuxe ycmanosneno evicokoe cooeprcanue eumamunog C (00 297 me/1002), E (6,9-8,3 m2/1002),
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A (8 6ude xapomunoudos 0o 55,3 me/1002); prasonoudos (265-346 me/1002); gpenonvnvix coeounenuit (600-795
m2/1002); kapomunouoos (20,0-55,3 me/1002); opeanuueckux kucnom (1,5-3,2%); caxapoe (9,6-15,0%); cepomonuna
(0,8-1,2 m2/1002). Bvisagnennt paznuuus mexcoy KpynHona100HbIMU (6bICOKOE COOEpICARUEe KAPOMUHOUOO8, CAXAPOE)
u oecepmuvimu (6bicokoe cooepicanue eumamuna C, cOANanHCUpPOBAHHBLI CAXAPO-KUCTIOMHBII UHOEKC) copmamu.
Bnepevie nposeden oemanvhulii ananuz npupoOHbIX COCOUHEHUIL 8PONIVIHCHE20 MOSIOKA U 00SIENUXU C BbIAGICHUEM
6UO0BBIX U COPHIOBHIX OCODEHHOCHEN UX HAKONAeHuA. Pe3ynomamol mozym 0vime ucnoivb308ansl npu papadome
DYHKUUOHALHBIX RPOOYKNI06 RUMAHUA U OUO0102UYECKU AKMUBHBIX 000ABOK.

KuioueBble ¢j10Ba: NpUpoOaAHbIe COeTUHEHUS, BepOJII0KbE MOJIOKO, 0eJIKU, Ka3euH, JaKkTodeppuH,
JIM301[UM, AMUHOKHUCJIOTHI, 00/1eN1nxXa, BUTAMHHBbI, (MIABOHOU/bI, KAPOTUHOWIAbI, CEPOTOHUH, OMera-

KHPHbIEC KUCJI0ThI.

Introduction

Natural compounds of animal and plant origin
are an inexhaustible source of biologically active
substances necessary for maintaining human health
and preventing various diseases. Among products of
animal origin, camel milk holds a special place — a
traditional food product of the peoples of Kazakhstan
and Central Asia, possessing a unique composition
and medicinal properties [1-5]. Among plant sources,
sea buckthorn (Hippophae rhamnoides), widely
distributed in Kazakhstan, including in the highland
regions of the Almaty region (village of Narynkol,
Raiymbek District), and long used in folk medicine,
deserves special attention [6-17].

Camel milk contains a unique complex of
natural compounds that distinguish it from the milk
of other farm animals. Sea buckthorn is a powerful
natural source of wvarious biologically active
substances, the composition of which varies
depending on the variety. The aim of this work is a
detailed analysis of the natural compounds of camel
milk and sea buckthorn, with an emphasis on their
gualitative and guantitative composition.

Materials and methods

The objects of the study were 30 samples of
camel milk (Bactrian and Dromedary) from the
village of Nura, Ili District, Almaty Region, as well
as samples of Hippophae rhamnoides (sea
buckthorn) collected in the village of Narynkol,
Raiymbek District, Almaty Region.

Milk was collected during the active lactation
period (June-August). Sea buckthorn fruits were
collected at the stage of full biological maturity. All
studies were performed in triplicate.

Camel milk sampling was carried out into
sterile containers. Transportation was carried out at a
temperature of +4 °C. Analysis was performed within
24 hours after collection. Before analysis, samples
were homogenized. If necessary, centrifugation was
performed to separate the fat phase.

Sea buckthorn fruits were cleaned of
impurities, washed with distilled water, and dried at a
temperature not exceeding 40 °C to constant weight.
Samples were ground to a powdery state.
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Determination of the chemical composition of
camel milk. The mass fraction of protein was
determined by the Kjeldalhi method in accordance
with GOST 23327-98. Results were expressed as
percentages.

The mass fraction of fat was determined by the
acid-butyrometric method (Gerber method). Lactose
was determined by the refractometric method.
Fractional composition of proteins. Casein was
isolated from milk by isoelectric precipitation at pH
4.6.

Fractional composition was determined by
polyacrylamide gel electrophoresis. The as-, -, -,
and y-fractions of casein were isolated. Whey
proteins were studied after separation of the casein
fraction. Identification was carried out by comparison
with marker proteins. Amino acid composition.
Proteins were subjected to acid hydrolysis (6N HCI,
110°C, 24 hours).

Quantitative determination of amino acids was
carried out by ion exchange chromatography. Results
were expressed in g/100 g protein. The content of
macro- and microelements was determined by atomic
absorption  spectrophoto-metry  after  sample
mineralization.

Methods for studying sea buckthorn. Vitamin
C was determined by the titrimetric method.

Tocopherols and carotenoids were deter-
mined by the spectrophotometric method.

Flavonoids and phenolic compounds were
determined by the Folin—Ciocalteu method and the
complexation method with aluminum chloride.

Antioxidant activity was assessed spectro-
photometrically. Organic acids and sugars were
determined by high-performance liquid chromato-
graphy. The sugar-acid index was calculated as the
ratio of the sum of sugars to the sum of organic acids.

The fatty acid composition of sea buckthorn
oil was determined by gas chromatography.

Statistical analysis. Results are presented as
mean value and standard deviation (M + SD).
Statistical significance of differences was deter-
mined using Student's t-test. Differences were
considered significant at p < 0,05.
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Results and discussion
Natural compounds of camel milk. Basic
nutrients (macronutrients). Camel milk contains a

Table 1. Content of basic nutrients in camel milk (%)

complex of basic nutrients, the quantitative content of
which varies depending on the animal species (Table
1).

Indicator Bactrian Dromedary
Proteins 4,0-4,1 (up to 5,2 in bulk) 3,2-3,4 (up to 4,2 in bulk)
Fats 6,2-6,6 (up to 7,3 in bulk) 5,3-5,6 (up to 6,9 in bulk)
Lactose 4,6 4,6

Camel milk proteins are represented by
complete proteins containing the full spectrum of
essential amino acids. The protein content in
Bactrian milk (4,0-4,1%) is higher than in
Dromedary milk (3,2-3,4%), which corresponds to
literature data on the higher nutritional value of
Bactrian milk [1]. In bulk milk, the protein content
reaches 5,2% in Bactrians and 4.2% in
Dromedaries, which is associated with the presence
of highly productive animals in the herd and the
characteristics of the lactation period [2-4].

Camel milk fats are characterized by a high
content (5,8-7,3%), significantly exceeding that of
cow's milk (3,5-4,5%). Camel milk fat contains
valuable fatty acids, including polyunsaturated
ones, and is characterized by small fat globules,
which facilitates its absorption. Bactrian milk
contains more fat (6,2-6,6%) than Dromedary milk
(5,3-5,6%), and in bulk milk these indicators reach
7,3% and 6,9%, respectively.

Lactose is the main carbohydrate in camel
milk. Its content (4,6%) is close to that of cow's
milk (4,7-4,9%). An important feature is the
absence of B-lactoglobulin, the main allergenic
protein in cow's milk, which makes camel milk a
hypoallergenic product [18-23].

Protein fractions. Camel milk proteins are
represented by two main groups: caseins (80-85%
of total protein) and whey proteins (15-20%). The
casein complex of camel milk is characterized by
high heterogeneity. Using agar gel electrophoresis,
casein was separated into 10 fractions with the
following quantitative content: as-casein — 39,7%,
[-casein — 36,9%, yx-casein — 20,6%, y-casein —
2,9% [18].

Polyacrylamide gel electrophoresis revealed
significantly higher heterogeneity of the casein
complex and interspecific differences. Bactrian
milk casein was separated into 21 fractions,
including:

113

B-casein — 9 fractions (Rf 0,05-0,39), total
content 32,5%.

as-casein — 7 fractions (Rf 0,45-0,70), total
content 42,2%.

y-casein — 3 fractions (Rf 0,72-0,82), total
content 19,7%.

y-casein — 2 fractions (Rf 0,97-0,98), total
content 5,6%.

Dromedary milk casein was separated into
17 fractions (4 fractions less), indicating breed
differences in protein composition [19, 20].

Whey proteins of camel milk are represented
by 8-9 fractions. Using marker proteins, the
following were identified:

Immunoglobulins (Rf 0,09-0,11) — provide
immunological protection.

Serum albumin (Rf 0,15-0,18) — transport
function.

a-lactalbumin (Rf 0,92-0,93) — participates
in lactose synthesis.

Lactoferrin — an iron-binding glycoprotein
with antimicrobial, antiviral, immunomodulatory,
and antitumor activity. The content of lactoferrin in
camel milk (0,02-2,1 g/L) is higher than in cow's
milk (0,02-0,5 g/L), which gives it unique
therapeutic properties [5,18].

Lysozyme — an enzyme that destroys
bacterial cell walls, providing bactericidal
properties of milk. The content of lysozyme in
camel milk (0,00015-0,005 g/L) is significantly
higher than in cow's milk (trace amounts) [20].

Lactoperoxidase an enzyme with
antibacterial properties, part of the body's natural
defense system.

Whey proteins also show interspecific
differences: 9 fractions were identified in Bactrian
milk, and 8 fractions in Dromedary milk [18-20].

Amino acid composition. Amino acid
analysis showed a high content of essential amino
acids in camel milk proteins (Table 2).
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Table 2. Amino acid composition of camel milk proteins (g/100 g protein)

Amino Acid Casein Whey Proteins
Lysine 6,67 6,89
Threonine 5,59 5,77
Valine 6,30 6,42
Methionine 2,92 2,87
Isoleucine 4,67 4,65
Leucine 8,41 8,66
Phenylalanine 3,09 3,04
Tryptophan 1,18 1,18
Essential amino acids (sum) 38,56 39,41
Histidine 2,67 2,70
Arginine 3,79 3,81
Partially essential (sum) 6,46 6,51
Aspartic acid 6,24 6,14
Serine 6,19 5,69
Glutamic acid 13,30 6,14
Proline 5,80 5,38
Glycine 3,80 3,30
Tyrosine 2,30 2,20
Non-essential (sum) 43,59 40,97

Camel milk contains a complex of macro- and
microelements:  calcium  (120-150 mg/100g),
phosphorus (80-110 mg/100g), potassium (150-180
mg/100g), sodium (50-70 mg/100g), magnesium (10-
15 mg/100g), iron (02-0,5 mg/100g), zinc (0,4-0,6
mg/100g), copper, manganese, selenium. A special
feature is the high content of iron and zinc in a readily
available form [18].

The vitamin composition includes vitamins
A (0,03-0,05 mg/100g), E (0,1-0,2 mg/100g), C (5-
10 mg/100g), B1 (0,05 mg/100g), B2 (0,06-0,18

mg/100g), B12, PP. The vitamin C content in
camel milk (up to 10 mg/100g) is significantly
higher than in cow's milk (1-2 mg/100g) [20].

As a result of a comparative study of large-
fruited and dessert varieties of sea buckthorn from
the village of Narynkol, a high content and
significant variability of natural compounds were
found depending on the variety.

Sea buckthorn is a multivitamin plant
containing a complex of water- and fat-soluble
vitamins (Table 3).

Table 3. Vitamin content in fruits of different sea buckthorn varieties (mg/100g)

Vitamin Large-fruited varieties Velikan Dessert varieties Lyubimaya
Vitamin C (ascorbic acid) 82-156 up to 297
Vitamin E (tocopherols) 6,9-8,3 7,0-8,0
Carotenoids (provitamin A) 20,0-55,3 10,7-25,0
Vitamin K 0,8-1,2 0,8-1,0
B vitamins: B1 (thiamine) 0,03-0,05 0,03-0,05
B2 (riboflavin) 0,04-0,06 0,04-0,06
B6 (pyridoxine) 0,7-0,8 0,7-0,8
B9 (folates) 0,02-0,03 0,02-0,03

Vitamin C is the dominant vitamin in sea
buckthorn. The ascorbic acid content varies from
82 to 297 mg/100g, which significantly exceeds
that of lemon (40-50 mg/100g) and most other fruit
and berry crops [12]. The highest vitamin C content
(up to 297 mg/100g) was noted in dessert varieties
[8]. The high vitamin C content determines the
immunomodulatory, antioxidant, and general
strengthening properties of sea buckthorn.

Vitamin E (tocopherols) is represented by a
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complex of isomers with antioxidant activity. The
vitamin E content in sea buckthorn fruits is 6,9-8,3
mg/100g, making sea buckthorn one of the richest
plant sources of this vitamin [13].

Tocopherols protect cell membranes from
oxidative damage and participate in the regulation
of reproductive function.

Carotenoids (provitamin A) are a group of fat-
soluble pigments that give sea buckthorn fruits their
characteristic orange color. The carotenoid content
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varies from 10,7 to 55,3 mg/100g, with large-fruited
varieties characterized by maximum accumulation of
carotenoids (55,3 mg/100g) [8]. The main caro-
tenoids of sea buckthorn are B-carotene, y-carotene,
lycopene, zeaxanthin, and lutein. Carotenoids possess
antioxidant properties, are precursors of vitamin A,

and support vision and immunity.

Phenolic compounds are one of the most
important groups of biologically active substances
in sea buckthorn, determining its antioxidant, anti-
inflammatory, and capillary-strengthening pro-
perties (Table 4).

Table 4. Content of phenolic compounds in sea buckthorn fruits (mg/100g)

Compound group Large-fruited varieties Velikan Dessert varieties Lyubimaya
Flavonoids (sum) 265-320 300-346
- including quercetin 45-60 50-70
- including isorhamnetin 80-100 90-120
- including kaempferol 30-40 35-45
Phenolic acids 105-150 130-170
Total phenolic compounds 600-720 650-795

Flavonoids are represented by glycosides of
quercetin, isorhamnetin, and kaempferol. The
flavonoid content varies from 265 to 346 mg/100g,
with dessert varieties characterized by higher values
[12]. Sea buckthorn flavonoids exhibit vitamin P
activity, strengthen capillary walls, and have
antioxidant, anti-inflammatory, and choleretic effects.

Phenolic acids (caffeic, ferulic, salicylic,
ellagic) are present in amounts of 105-170
mg/100g and possess antioxidant, anti-inflamma-
tory, and antimicrobial properties [14].

The antioxidant activity of sea buckthorn
fruits, correlating with the content of phenolic
compounds and vitamin C, varies depending on the
variety. Varieties with a high content of vitamin C
and flavonoids exhibit the highest antioxidant
activity. It was found that the antioxidant activity
of alcohol fractions is 1,3-1,7 times higher than that
of aqueous fractions [14].

The carbohydrate-acid complex determines
the taste qualities of the fruits and their nutritional
value (Table 5).

Table 5. Sugar and organic acid content in sea buckthorn fruits (%)

Indicator Large-fruited varieties Velikan Dessert varieties Lyubimaya
Total sugars 9,6-15,0 8,0-12,0
- fructose 4,5-7,0 4,0-6,0
- glucose 4,0-6,5 3,5-5,5
- sucrose 1,0-15 0,5-1,0
Organic acids 1 15-2,5 2,0-3,2
Sugar-acid index 3,8-6,0 2,5-4,0

Sugars are represented mainly by fructose and
glucose, the content of which varies from 8,0 to 15,0%
[13]. Large-fruited varieties are characterized by a
higher sugar content (9,6-15,0%), which determines
their sweet taste and suitability for processing.

Organic acids (malic, citric, oxalic, succinic,
quinic) are present in amounts of 1,5-3,2%. Dessert
varieties are distinguished by a higher content of
organic acids (2,0-3,2%), which, combined with an
optimal sugar content, provides a balanced sweet-
sour taste and a high sugar-acid index — an important
indicator of the taste qualities of the fruit [8].

Sea buckthorn oil is a unique product
containing a complex of fatty acids and fat-soluble
biologically active substances.

A unique feature of sea buckthorn is the
presence in the fruits of serotonin (5-hydro-
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Xytryptamine), a neurotransmitter known as the
"happiness hormone". The serotonin content is 0,8-
1,2 mg/100g [7]. Serotonin regulates emotional state,
appetite, sleep, and participates in the regulation of
vascular tone and intestinal peristalsis. The presence
of serotonin determines the mild antidepressant effect
of sea buckthorn products.

Sea buckthorn contains a complex of macro-
and microelements (mg/100g): potassium (150-200),
calcium (20-30), magnesium (25-35), phosphorus
(15-25), iron (1-2), zinc (0,5-1,0), copper (0,1-0,2),
manganese (0,3-0,5), boron (0,1-0,2) [13].

The conducted studies revealed clear
differences in the accumulation of natural compounds
between large-fruited and dessert varieties of sea
buckthorn (Table 6).
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Table 6. Comparative characteristics of natural compounds in large-fruited and dessert sea buckthorn varieties

Natural compounds

Large-fruited varieties Velikan

Dessert varieties Lyubimaya

sugars

High content (9,6-15,0%)

Moderate content (8,0-12,0%)

Organic acids

Moderate content (1,5-2,5%)

Increased content (2,0-3,2%)

Sugar-acid index High (3,8-6,0)

Balanced (2,5-4,0)

Vitamin C Medium (82-156 mg/100g) High (up to 297 mg/100g)
Carotenoids High (20,0-55,3 mg/100g) Medium (10,7-25,0 mg/100g)
Flavonoids 265-320 mg/100g 300-346 mg/100g

Phenolic compounds 600-720 mg/100g 650-795 mg/100g

Antioxidant activity High Very High

Fruit size Large (1.1-1.4 g) Medium

Yield High (up to 5.2 kg/bush) Medium

Purpose Processing (juice, oil) Fresh consumption, functional foods

Large-fruited varieties are characterized by a
high content of carotenoids (up to 55,3 mg/100g),
sugars (up to 15,0%), large fruits (weight up to 1,4
g), and high yield [8]. These varieties are most
suitable for obtaining juice, oil, and various types
of processing.

Dessert varieties are distinguished by a high
content of vitamin C (up to 297 mg/100g), a
balanced sugar-acid index, and an increased
content of flavonoids and phenolic compounds,
which ensures their high taste qualities and
antioxidant activity [8,12,14]. These varieties are
optimal for fresh consumption and the production
of functional food products aimed at boosting
immunity and antioxidant protection.

Conclusion

Camel milk contains a unique complex of
natural compounds, including complete proteins with
a high content of essential amino acids (38,56-39,41
0/100 g protein), easily digestible fats (5,8-7,3%),
lactose (4,6-5,0%), a wide range of protein fractions
— caseins (as, B, x, y-fractions) and whey proteins
(immunoglobulins, serum albumin, o-lactalbumin,
lactoferrin, lysozyme, lactoperoxidase) [1-5, 18-20].
Interspecific differences were revealed: Bactrian milk
is characterized by a higher content of protein and fat,
as well as a larger number of casein fractions (21
versus 17 in Dromedaries) and whey proteins (9
versus 8). The high biological value of camel milk
proteins is confirmed by the amino acid score
exceeding 100% for six of the eight essential amino
acids [22].

Sea buckthorn (Hippophae rhamnoides) is a
source of various natural compounds: vitamins (C
up to 297 mg/100g, E 6,9-8,3 mg/100g, carotenoids
up to 55,3 mg/100g, K, B group), flavonoids (265-
346 mg/100g), phenolic compounds (600-795
mg/100g), organic acids (1,5-3,2%), sugars (8,0-
15,0%), serotonin (0,8-1,2 mg/100g) [6-10,12-23].
Varietal differences were revealed: large-fruited
varieties are characterized by a high content of
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carotenoids and sugars, while dessert varieties are
characterized by a high content of vitamin C and a
balanced sugar-acid index [8,12-14].

The obtained data can be used in the
development of functional food products and
biologically active supplements based on camel
milk and sea buckthorn, considering their species
and varietal characteristics.
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BO3/IEVCTBUE TEPMI/I‘IECKO@ OBPABOTKH U IIMIIEBbLIX TIOBABOK HA
HHOTPEBUTEJIBCKHUE CBOUCTBA PBIBHbBIX IIOJIY®ABPUKATOB

M.A. HOCUDPOB * , AM. TAEBA , I J]. LHIAMBYJIOBA

(ANMATHHCKHI TeXHOJOTMYecKnii yHHBepcuTeT, PecriyOauka Ka3zaxcraHn,
050012, r. Anmarsl, yi. ToJe 6u, 100)
DnekTpoHHas MoYTa aBTopa-koppecnonaenta: mlkhaylo@mail.ru*

B cmamve npedcmasnenvt pe3yiomamsl KOMHIEKCHO20 UCC/€008aHUA GNUAHUA PA3IUYHBIX MEMO0008
mepmuueckoi o0padomKu Ha Kauecmeo PulOHbIX ROyPadpuKkamos, uzzomosieHHbIX U3 MAAOUEHHBIX U006 Pbl.
Axmyansnocms padomst 00yci061eHa HEOOXOOUMOCHILIO PAUUOHAILHO20 UCHONL3OGAHUA HEOOCMAMmoUHO
0CBOEHHBIX BOOHLIX OUOPECYPCOE 6 YCNOGUAX COKPAWLEHUA 3ANACOE WUEHHBLIX NPOMbBICIO6LIX 6UO08, A MAKIHCE
pacuiupenus accopmumenma OOCHMYRHOU U QYHKUUOHAIbHO HOTHOUEHHOU pblOHoU npodykyuu. Qo0vexmom
UCCN1e006aHUA AGNAUCL PbIOHBlE NONYpadpuKamel, NPUZOMOGIEHHBIE C NPUMEHEHUEM 3ANEKAHUA 6 OyX060M
wiKag)y, oopabomku 6 napokonsekmomame, mpaouyUoOHHOIL HcapKu u eapku na napy. /lonornumensho uzyuanocs
6UAHUE NUWLEBBIX 000A80K — IKCHPAKMA POZMAPUHA U YUMPAMA HAMPUA — HA AHMUOKCUOAHMHbLE CE0licmeEa,
dusuxo-xumuueckue u Mmukpoouonozuueckue nokazamenu uzdenuii. OuyeHKy Kauecmea npoGoOOUNU RO
opzanonenmuuecKumM NnoKazamenam (6Kyc, 3anax, yeem, KOHCUCMEHUUs, 6HEWHUI 6U0), AKMUGHOCIU 6000- U
HCUPOPACMBOPUMBIX AHMUOKCUOAHM 08, noKazamenam pH, kucnomuomy yucny sxcupa u Koauuecmay me3opuibHolx
AIPOOHBIX U  PaKyIbMAMUEHO-AHAIPOOHBIX MUKDPOOP2AHUIMO8. YCMAHOGIEHO, UMO CHOCOO MePMUUEcKoll
00pabomKu oKazviéaem CcyujeCmeeHHoOe 6aAUAHUE HA (OPMUPOSAHUEe NOMPEOUMENbCKUX CBOUCHIE PbLOHBIX
nonyghaopuxamos. Haubonee evicokue opzanonenmuuecKue OYeHKU ROJYUUTIU HcAPeHble U 3anedyéHHble u3oenus,
mMo20a KaK MUHUMAIbHbIE 3HAYEHUA XAPAKMEPHbl 071 RPOOYKUuu, npuzomoesnennoi na napy. Hcnonvsoeanue
000a60K He NpuUGeno K YAYHYUEHUI0 CEHCOPHLIX XAPAKMEPUCHMUK U 6 pAde CAyuaes CONPOBOHCOANOCh UX
He3HAUUmMeNnbHbIM CHUMNCeHuem. Buecme ¢ mem 006asxku cnocodcmeosanu CHUMCeHUI0 KUCTOMHO20 YUCTA HCUPA U
COXPAHEHUIO HCUPOPACMEOPUMBIX AHMUOKCUOAHNIO8, UMO CEUOEMENbCHEYEen 0 3aAMeONeHUN OKUCTUMETbHbIX
npoueccos. Mukpooduonozuueckuii aHanus nNOKa3an Hauooabwy0 Iphdhexmusnocms 006a60K npu UHMEHCUBHDBIX
pexicumax mepmudeckoil 0opadomxu.

KuaroueBble cioBa: pbiOHbIe mnoJgy(adpukaTbl; MaJOLEHHbIe BHABI PbI0; TepMHUYecKas
o0paloTka; opraHoJieNTHYECKHE MOKa3aTeau; (PU3MKO-XMMHMYECKHEe CBOHCTBa; AHTHOKCHIAHTHBIE
A00aBKH; IKCTPAKT PO3MapPHHA; CPOK XPAHEHUs.

TEPMUSIJIBIK OHJIEY MEH TAFAMJIBIK KOCHAJIAPJABIH BAJIBIK KAPTBLIAM
®ABPUKATTAPBIHBIH TYTBIHYIIBLIBIK KACUETTEPIHE DCEPI

M.A. HOCUDOB*, A.M. TAEBA, I J]. LLIAMEYJIOBA

(AaMATBI TEXHOJIOTHSUIBIK YHUBepcuTeTi, Kazakcran Pecnyonunkacol,
050012, Aamartsl K., Tosre 6u kemeci, 100)
ABTOP-KOPPECTIOHICHTTIH 31eKTpor/s! momrrackl: M1khaylo@mail.ru

Maxanaoa Kynowl emec 0anvlK mypaepinen Hcacan2an 0anvlK Heapmoliail (adpuKammapyluvly CaAndacblna
mepmuAnblK, 0H0eyoiy apmypai aoicmepiniy acepin Kewiendi 3epmmey Homucenepi xKeamipinzen. Kymvicmoiy
o3exkminici 0azanpl Kacinmik 0anvlK mypaepi KoOpaapulHblH KblCKAPYbl, COHOQH-AK KO JHCemiMoi dicone
dynKyuonandvl moaviKKanobl 6anblK, OHIMOEPIHIY ACCOPMUMERMIN KEeHelmy Hea20aiiblH0a JHeemKinikci3 uzepinzen
cy Ouopecypcmapvin Ymvimobl RAUOANAHY Kadcemminizine Oaiianvicmol. 3epmmey HblCAHbl hewime nicipy, Oy
KOHBEKMOMAMbBIHOA OHOEY, O0ICMYPA Kyblpy JMHcIHe OyMeH Ricipy apKblibl OAUbIHOANZAH OAIbIK HCAPMbLIAL
daopuxammaper 6010v1. Convimen Kamap, mazamovlk, KOCRAAAPObIH — DPO3MAPUH CbIZIHOLICL MeH HaAmpuil
UUMPAMBIHBIH-OHIMHIY, AHMUOKCUOAHMMBIK Kacuemmepine, (QU3UKA-XUMUANBIK JHCIHE MUKDPOOUOIO0ZUATBIK,
Kopcemkiwmmepine acepi 3epmmendi. Cananvl 0azanay 0OpzanoJenmMUKAIbIK Kopcemkiwmep (0ami, uici, myci,
KOHCUCMEHUUACHL, CHIPMKbL mYypi), cyoa Hcone Mmaioda epumin aHmuokcuoanmmapowvly oOencenodinici, pH
Kopcemkiuimepi, MaioblH, Kbl Kbl10bLK MOJIULEDI HCIHE Me30Punboi aipoomul jcane Gaxyibmamuemi - aHaIpoomol
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MUKDPOOp2AHU3MOEpOiy, ~ canvl  OolibiHwa  xcypeizindi.  Tepmuanslk endey 20ici 6anviK  Hcapmoliail
Gadpuxammapvinbly MymMeIHYWBLIBIK KACUEMMEPIH KABINMACMbIPY2a AUMAPIbIKIMAil acep ememini anblKmanool.
EHn scozapul opzanoienmukanslk 6a2anayost Kyblpbli2aH HeaHe nicipinzen oHimoep anovl, an MUHUMANLObL MIHOED
o0yza nicipinzen enimoepze man. Kocnanapowol Kon0amny cencopislx 6HIMOLTIKMIH JHcaKcapyblna aKeameoi ycane Keuoip
Jcazoaiinapoa onapoviy, azoan memenoeyimen oipze xncypoi. Convimen Kamap, KOCnanap maiiobly KblUiKblL1ObIK
MONWEPIn a3aiimyea dHcoHe MAuoa epumin AGHMUOKCUOAHMMAPObIY CAKMAIYbIHA bIKNAL emmi, OYy1 mombiey
npouyecmepininy dasynayvin kopcemeoi. MUKpoouonozuanslK manoay KapKblHObl mePpMUsIblK OHOeEy pedcumoepinoe
Kocnanapouly ey Hco2apsl muimoinicin kepcemmi.

Herisri ce3aep: 0anabIk kapThlIaid (padpukaTTapbl; TOMEH KYHABI 0AJBIK TYpJIepi; TepMHUSIBIK
OH/€ey; OPraHoOJeNTHKAJIBIK KOPCETKIlITep; (U3NKA-XUMMSUIBIK KacHeTTepi; aHTHOKCHIAHTTHI
KOCHAJIap; pO3MAapUH ChIFBIHBICHI; CAKTay Mep3iMmi.

THE EFFECT OF HEAT TREATMENT AND FOOD ADDITIVES ON THE CONSUMER
PROPERTIES OF FISH SEMI-FINISHED PRODUCTS

M.A. IOSSIFOV ", AM. TAYEVA, G.D. SHAMBULOVA

(Almaty Technological University, Republic of Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author’s e-mail: mlkhaylo@mail.ru*

The article presents the results of a comprehensive study of the effect of various heat treatment methods on the quality
of semi-finished fish products made from low-value fish species. The relevance of the work is due to the need for rational
use of underutilized aquatic biological resources in the context of declining stocks of valuable commercial species, as well
as the expansion of the range of affordable and functionally complete fish products. The object of the study was semi-finished
fish products prepared by baking in an oven, processing in a steam convection oven, traditional frying, and steaming. In
addition, the effect of food additives—rosemary extract and sodium citrate—on the antioxidant properties, physicochemical
and microbiological indicators of the products was studied. Quality was assessed based on organoleptic indicators (taste,
smell, color, consistency, appearance), the activity of water- and fat-soluble antioxidants, pH, acid value of fat, and the
number of mesophilic aerobic and facultative anaerobic microorganisms. It has been established that the heat treatment
method has a significant impact on the formation of the consumer properties of semi-finished fish products. Fried and baked
products received the highest organoleptic ratings, while steamed products received the lowest ratings. The use of additives
did not improve sensory characteristics and in some cases was accompanied by a slight decrease in them. At the same time,
additives contributed to a decrease in the acid number of fat and the preservation of fat-soluble antioxidants, which indicates
a slowdown in oxidative processes. Microbiological analysis showed that additives were most effective under intensive heat
treatment conditions.

Keywords: semi-finished fish products; low-value fish species; heat treatment; organoleptic
indicators; physicochemical properties; antioxidant additives; rosemary extract; shelf life.

Beeoenue HOCTH MPHOOPETAET MCIIOIH30BAHNE MAJIOIICHHBIX

[IponsBoacTBO pBIOHBIX TOMY(HaOpHUKATOB M HEAOCTAaTOYHO OCBOEHHBIX BHUJIOB BOJHBIX
3aHUMAaeT BAKHOE MECTO B IMUIICBON POMBIIILICH- OouopecypcoB. VX mnpuMEHEHHE TIO3BOJIIET He
HOCTH, oO0ecrieunBasi TOTPEOUTENLCKUN PBIHOK TOJILKO PACHIMPHUTH CHIPHEBYIO 0a3y OTPAaCId, HO U
MPOAYKIMEH BEICOKOM MUIIEBOI M OMOJIOTHYECKON co3aath nony}adpuKaTel ¢ MpUEMIIEMBIMH Opra-
LeHHOCTH. PriOHBIE TONy(habpukatel 00JIaTar0T HOJISNITUYECKAMHU U TEXHOJOTHYECKUMHU CBOM-
3HAYHUTENLHBIM TIOTCHIUAIOM JIISl  YOBJIETBO- CTBaMH, JIOCTYITHOH ce0ECTOMMOCTBIO U BHICOKHM
PEHHS PACTYIIETO CIpOca HACEICHUS Ha 3JJ0POBOE MUIIEBBIM TIOTEHIIMAIOM. ParmoHaibHOE HUCTIOINb-
n cOajaHCHpOBaHHOE TUTaHME. X IEHHOCTh 30BaHUE MAJIOIICHHBIX BUJIOB CIIOCOOCTBYET ITOBHI-
00ycCJIOBIEHa COAEP)KAaHHEM JIETKOYCBOSIEMOTO meHn0 3()PEeKTUBHOCTH TMepepadOTKA  BOIHBIX
Oenka, TOJMHEHACHIIIEHHBIX JKUPHBIX KHCIOT OnopecypcoB, CHW)KEHHIO OTXOJOB W obecrie-
(ITHXKK), BUTAMHHOB, MHKPO3JIEMEHTOB U IPYTHX YEHHIO MPOJIOBOJIBCTBEHHOM Oe3omacHocTH [1].
OMOJIOTMYECKH aKTUBHBIX BEILIECTB. Ha xadecTBO TOTOBBIX M3EIUI BIUSET HE

B ycrnoBusix cokpallieHusl MPOMBICIOBBIX TOIILKO BUJI PHIOHOTO CBHIPbsl, HO W BBIOPAHHBIN
3amacoB IIEHHBIX BHUIOB PBIO 0COOYIO aKTyallb- METOJ  TEPMUYECKOH  00pabOTKH, KOTOPHIi
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ompenenser (PpU3NKO-XMMHUYECKHE, OpraHOoNeHTU-
YecKkue M MHUKPOOHOJIOTMYECKHe MOoKa3aTenu, a
TaK)Ke CPOK XpaHEHHUsI IPOAYKIHH [2].

Lenp mccnenoBaHus 3aKIOYaeTCs B U3Y-
YEHUU BO3JEHCTBHUS Pa3IMUHBIX METOIOB TEPMH-
gecKkoi 00paboTKH Ha OpraHOJICITHICCKHE, (PU3H-
KO-XMMHYECKHE XapaKTEPUCTHKH U CPOK XPaHEHUS
PBHIOHBIX MOy (HhaOpHKATOB U3 MAJIOLIEHHBIX BHOB
pHIO.

Jist moCTWXeHUs! Leny ObUTH TOCTaBIIECHBI
CIIEAyIOIIME 3afayd: MPOBECTH AaHaJIUTHYECKUI
0030p 0cOOEHHOCTEH MaJIOLCHHBIX BUIOB PHIOBI U
000CHOBATh UX HCIOJIb30BAaHUE B KAUECTBE CHIPhS
JUIS TIPOM3BOJCTBAa PBIOHBIX TMONy(haOpHUKaTOB;
paccMOTpeTh METOIbl TEPMUYECKO 00padoTKu
PBIOHOI IPOIYKIIMHU, OXapaKTEPU30BaTh X TEXHO-
JIOTHYECKHE OCOOEHHOCTH U BIMSHUE HA KA4€CTBO
CBIPBS; HCCJIENOBaTh W3MEHEHHWS OpPTraHONEeHTHU-
YeCKUX U (U3UKO-XMMHUYECKUX CBOMCTB PBHIOHBIX
oty paObprKaTOB, BHI3BAHHBIE PA3IMYHBIMH CIIO-
cobaMM TepMHUYECKOW 0OpabOTKU; YCTaHOBUTH
XapakTep BIHSHHUS Pa3lIUYHbIX METOJOB TEPMH-
4yeckoil 00pabOTKM Ha MPOMOIDKUTENHFHOCTH Xpa-
HEHMS MPOAYKIMH U U3MEHEHHE €€ KaueCTBEHHbIX
XapaKTepPUCTHUK.

XapakTepUCTHKa MAIOLICHHBIM BUAaM PBIO.
Ilo cocrtosHMIO MXTHOGAYHBI MalbIX BOJOEMOB
AnmMatuHckoil obnactu (banxamickuit  Bomoém)
HacuutaHo 21 BuaoOB pbi0. OXHMMH M3 CaMbIX
pacnpocTpaHEHHBIX MOKHO CUUTATh CIEIYIOLIHe
Bugel: Jsern Abramis brama (Linnaeus, 1758),
mrotea Rutilus rutilus (Linneus, 1758), asuarcko-
eBporeiickuii kapace Carassius auratus (Bloch,
1872) [3].

Pa3mepsr nema cocrasmusior 2545 cMm npu
macce 0,5-1,5 kr. Cpegnsisi mpoAOHKUTEILHOCTh
JKU3HU BuAa aocturaer 12—14 ner. Jlem xapak-
TEPU3YeTCsl CTAHBIM MOBEJICHUEM M OTHOCHUTCS K
OeHTodaraM, MOTPEOISIONIMM JTOHHBIC OPTraHU3MbI
[4].

VY kapacsi HaOIrO#aeTcs TMHOTEHETHYecKas
(dhopma pazMHOXKEHUS: IOMYJISIIIAK MOTYT COCTOSITh
UCKJIIOUUTEIBHO U3 CAMOK, KOTOPBIE HHULIUUPYIOT
pa3BUTHE HKPHI NIPH HEPECTE C CaMIaMHU JPYTHX
KaprmoBBIX BHAOB (TakMX Kak ca3aH, 30JI0TOH
Kapach WM JIMHB). [IpOMOIKUTENFHOCTD JKU3HU
nocturaet 14-15 net, npu cpeaneit — okosno 7-10
netr. MakcumalbHasi 3aperCcTPUPOBAHHAS JIITHHA
TeJga — OKOJIO 45 cM, Macca MOXKET MpPeBbImAaTh |
KT [5].

[InoTBa OTHOCHTCS K OTpsAAY KaprooOpas-
HeIX. [lo CTpoeHWIO y TIUIOTBBI YJIMHEHHOE
TynoBuiie. JnuHa moxer gocturats 30 cM, Macca
1o 2 xr. CriiHa OKpallleHa B YepHBIH IBET, a O0Ka
n OpIOIKO HMMEIOT cepeOpHcThIii 1mBeT. Teno
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MOKPBITO IHUKIOUAHOHN dwemryeil. OTanmuuTenbHas
4yepTa IUIOTBBI — pajyXHas 000JOYKa Tja3a ¢
OpaHXEeBOM OKpPacKOM M KpacHBIM IISITHOM B €€
BepxHei gactu [6].

Metoasl  TepMuueckod oOpabotku. B
TEXHOJOTHH TIPOW3BOJICTBA PHIOHBIX H3AETHUIl
IIIPOKO TPUMEHSFOTCSI pa3IMdHbIe METOIBI Tep-
MHUYECKOH 00pabOTKH, OKa3bIBAIOIINE CYIICCTBEH-
HOE BIMsIHKE Ha (POPMHUPOBAHHUE TOTPEOUTENBCKIX
Y Ka4eCTBEHHBIX XapaKTEPUCTHUK TOTOBOH MPOIYK-
nuu. Beibop crnocoba TEIioBOro BO3ZACHCTBUS
ompenenseT W3MEHEHUsI CTPYKTYPbl, KOHCHCTCH-
MU ¥ COYHOCTHU U3ZCIHSI.

’Kapka — TpaIuIMOHHBIA BU TepMoobpa-
OOTKH MPOAYKTA, CMBICI KOTOPOTO 3aKII0YaETCsI B
0o0KaprBaHWU TPOAYKTa B MaJlOM KOIHNYECTBE
Macia. Bapka Ha BOAfHOI 0OaHe Takke SBIAETCS
OIHUM W3 TPaJUIMOHHBIX BHIOM TepMooOpa-
OOTKH, TIpU KOTOPOM Ha MPOAYKT BO3ACHCTBYIOT
BOASIHEIM TapoM. JSIBmsercss Ooiee IMagsmimM
METOJIOM 00pabOTKH.

3amekanne — 3TO TepMuieckas oOpadoTka
TOpsSYMM BO3AYyXOM B ayxoBoMm mmkady. Ilo
CpPaBHEHHIO C BapKOW B BOJE, NMPU OTOM BHJE
TEPMUYECKOH OOpabOTKM TOTOBas MPOMYKIHS
nMeeT Ooyiee HEXHYIO KOHCHCTCHIIMIO W3-3a
HU3KUX NOTEPh COKa U xkupa [7].

OnuH U3 BUIOB TEXHOJIOTMYECKOTO 000py-
JIOBaHUS 3TO MAapPOKOHBEKTOMAT, KOTOPBIH CIIOCO-
OeH paboTaTh B pa3HBIX pEKHMax: PEKAM
«KOHBEKIIUS»- HarpeB 3a cuetT Bo3ayuHeix TEHOB,
«KoHBeknuss + map» — 93TO HarpeB 3a cUeT
OJIHOBpEMEHHOH paboThl Bo3aymHbIX TOHOB u
BOJSIHOTrO mapa, u ap [8].

B cBsi3u ¢ 3TUM BO3HHKaeT HEOOXOJUMOCTh
KOMILJIEKCHOTO W3y4YEeHHsl BIMSHUS Pa3IMIHBIX
METOJIOB TEPMHYECKON 00padOTKH Ha KadecTBO
PBHIOHBIX MOTY(haOpUKATOB U3 MAJIOIIEHHBIX BHJIOB
PBIOBL.

[Tumessle 106aBKU. AHTHOKCHIAHTBI — 3TO
BEIIECTBA, KOTOpbIE WHTUOMPYIOT OKHCJICHUE
HEHACBIIICHHBIX KUPHBIX KUCIIOT U MPETSTCTBYIOT
YXyIIIEHUIO KayecTBa TMHUIIEBBIX MPOAYKTOB.
Hcnonb3oBaHue aHTHOKCHIAHTOB IO3BOJIET HC-
KIIIOYHUTh OKHCJIGHUE B TPOJYKTaX IUTaHUS U
CJIEICTBEHHO MPOJUTUTH CPOK XpaHeHus [9].

OKCTpPaKT pO3MapuHa XapaKTepHu3yeTcs
BBICOKOW AaHTHMOKCHUJIAaHTHOW aKTUBHOCTHIO, YTO
00YCIIOBJIEHO 3HAYMTEIBHBIM COJICpKAaHHUEM (e-
HOJIBHBIX coeluHeHui. Hamnmuue maHHBIX coeam-
HEHHUH OIpeleNnsieT BbIpaKEHHbIE aHTHOKCHIAHT-
HBbIC ¥ aHTUMUKPOOHBIC CBOWCTBA JKCTPAKTa, YTO
CBUJICTENILCTBYET O MEPCIEKTUBHOCTH €ro IpH-
MEHEHHUS! B TEXHOJIOTUHM THIICBBIX MPOIAYKTOB B
KadecTBE HaTypalbHOTO KoHCcepBaHTa [10].
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Hutpar HaTpusi OKa3blBaeT BIMSHUE Ha
pEryNsiUI0  KHCJIOTHOCTH MHILIEBOTO  CBHIPHA,
obecneunBas cmemenne pH B 30Hy, Omaro-
HNPUATHYIO UIsI CTPYKTYPHBIX M3MEHEHHUH OemKo-
BBIX KOMIIOHEHTOB. DTO CIIOCOOCTBYET YCHUIICHUIO
UX THOpaTalMd M MOBBIICHUIO CIOCOOHOCTU
cHCTeMBI yAepKuBath Biary. Ero ucnons3zoBanue
00yCIIOBJICHO HEOOXOAMMOCTBIO CTa0MIIN3aluU
(YHKIMOHANBEHO-TEXHOJIOTHIECKUX CBOMCTB IPO-
nykrwm [11].

Mamepuanvt u memoowl

OOBEKTOM HUCCIIEIOBaHUS TIOCTYKUIN PBIO-
Hble W3Ienus, oO0paOOoTaHHBIC Pa3TUIHBIMHU
BHJAMH TEPMHUYECKON OOpa0OTKH TaKWMH Kak:
3allekaHle B JyXoBoM mikady, obOpaboTka B
MApPOKOHBEKTOMATE, TPAAULIMOHHAS J)KapKa 1 BapKa
Ha BOASHOW OaHe. A TakXe BJIMSHHE MHIIEBHIX
100aBOK Ha aHTHOKCHUIAHTHBIE CBOMCTBA U3IEINIL.

PeiOHBIe TOMydabpukaTel XpaHWiId MpH
temrepatype +5 °C B TeueHue 7 CyTOK B repme-
TUYHBIX IHINEBBIX KOHTeWHepax. Takoi pexum
o0ecrieyrBa MUHUMH3AIHI0 MHUKpOOHOJIOrHYec-
KUX ¥ OKHCJIMTEJIBHBIX IPOLECCOB U IMO3BOJISLI
COXpaHUTh HCXOIHBIE CcBOHcTBa chIpbs. Ilocne
XpaHeHus Moy (hadpUKaThl OJBEPraIiCh pa3iiny-
HBIMH CITOCOOaMU TEPMUIECKON 00padOTKH.

OnuH 13 00pa3LoB TOTOBWIM B JIyXOBOM
mkady npu temneparype 200 °C B teuenue 20
MUHYT JIO PaBHOMEPHOTO MporieKaHus U obpa-
30BaHMs JIETKOH PYMSIHOM KOpOukH. ['OTOBHOCTH
KOHTPOJIMPOBAIACh BU3YAJIBHO M MO BHYTPEHHEH
TeMIlepaType MpoIyKTa, KOTopas He T0JKHa Oblia
ObITh HIDKE 72 °C.

Hpyroit obpasenr oOpabaTeiBa B KOMOH-
HUPOBAHHOM DPEKUME KOHBEKIIMM W Tapa NpH
temreparype 180°C c BnaxHocthio 40% Ha
npotsbkerand 18 muHyT. Takoil crmoco® mo3BOISIT
CHHM3WTH TEpecylIMBaHUE W3JCIUS U COXPAaHUThH
€ro COYHOCTh Oyaromapsi Oojiee MSATKOMY BO3-
JENCTBHIO TEIUIA.

XKapky mnonydpabpukaroB NpOBOAWIM Ha
pacTuTenpbHOM Macie Tmpu Temmeparype 170—
180°C mo 5 MHMHYT C KaXIOM CTOPOHBI 10
00pa3oBaHMsl 30JIOTUCTOM KOPOUKH, TNPH 3TOM
TOTOBHOCTH OTPEAEIUTN TaKXKe BU3YallbHO.

[IpuroroBienne Ha Mapy OCYIIECTBISIIOCH
npu Temnepatype 100 °C B TedyeHne 20 MHHYT.
3TOT MeTOJ] MHHHMAIBLHO BO3JICHCTBYET Ha
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NPOAYKT MEXaHWYeCKH W TEPMHUYECKH, YTO
CIOCOOCTBYET COXPAaHEHHWIO BJIArd, XOTS LBET U
BHEIIHUM BUA u3HenIHi (QOPMUPYIOTCS MEHee
BBIPa)KEHO.

O6pasipl ObUTH OTOOpaHBI M TOCTaBJICHBI B
nabopaTtopuio, TIZA€ NPOBOAWINCH HCIBITAHUS
corimacuo tpedoBanusm ['OCT P 54037-2010,
I'OCT P 55480-2013, TOCT 10444.15-94. Ompe-
JEJSUTCh BOJIOPACTBOPUMBIE M KHPOPACTBOPH-
MbI€ aHTUOKCHUIAHTHI, BOAOPOAHBIN IIOKa3aTelb
(pH) a Tarke kKomMYeCTBO Me30(MIIBHBIX adpo0-
HBIX U (aKyJIbTaTHBHO-aHA’POOHBIX MHKpPO-
opranusmos [12-14].

OpraHoyienTHYEeCKyl0  OLEHKY  PBIOHBIX
W3JICTTU TPOBOJIUIIA TI0 OCHOBHBIM CEHCOPHBIM
MOKAa3aTeNsIM: BKYC, 3alax, BET, KOHCUCTCHLIUS U
BHEIIHUM BuJ. VICOBITaHUS BBINOJHAIM JETyC-
TallMOHHOM KOMHCCHEH B COCTaBe 5—7 4EIIOBEK.
Ilepen oueHkoM um3enus  OXJIAXAAIU 10
temnepartypsl nogaun 20-22 °C. Kaxnprit oOpasen
MPEIbSBIISIN IKCTIEPTaM B 3aKOJMPOBAHHOM BUJIE,
0e3 ykazaHus crocoba OOpaOOTKH M HaTHYHS
00aBOK, YTO UCKIII0YAI0 CyOBEKTHUBHOE BIMSHHE.

OrneHNBaHME TIPOBOJIMIIN TI0 MATHOAITHPHON
LIKaje, rae 5 — I0Ka3aTeNlb, COOTBETCTBYIOIMI
BBICOKOMY Ka4€CTBY, 3 — YIOBJIECTBOPUTEIbHOMY
YpOBHIO, 1—2 — BbIpakeHHbIe HepocTaTKu. Kax-
JIBIH TIPOBEPSIONINI BBICTABIISUT HHIUBHyalbHbIC
OIIEHKH, TIOCJIE 4Yero pacCUUTHIBAIUA CpeaHee
3HAYEHHE 110 KAKJOMY IT0Ka3aTeNto i 00pa3uoB
¢ nobaBkamu u 0Oe3. PesymbraThl mcmosb3oBasin
JUTS. CPAaBHUTETILHOTO aHAIN3a BIUSHUS 100ABOK H
Croco00B TEPMHUUECKOW 00pabOTKM Ha OpraHo-
JENTHYECKUE CBOMCTBA M3menuii [15].

Pe3ynomamot u ux oocyrncoenue

Mo pe3ynbTaTaMm OpraHoieNTHIECKOM OlleH-
KA DPBIOHBIX w3Nenuii 0e3 100aBOK MOIYYHIH
CIEIyIOIIMEe TOKa3aTeln: HauOoJee BBICOKYIO
CPEIHIOI0 OIICHKY TOJYYHMIIU >KapeHble W3NS
4,8 Oayta. 3ameyéHHBIE HM3IENHS XapaKTepu30-
BAINCh HECKOJNBKO 0ojee HHM3KHMM ypPOBHEM
OpraHoJIeNTHYEeCKNX TokazaTtenedt 4,4 Oamna.
W3znenust, npuroToBieHHbIE B TAPOKOHBEKTOMATE,
MOJYYHIIN CPEeIHIO0 OleHKy 4,0 6aa, Torga Kak
MUHHMAJbHBIC 3HAYCHHS OTMEYEHBI Y W3JICIHH,
MPUTOTOBJICHHBIX Ha napy 3,4 6amna. [lomydenusie
Pe3yIbTaThl OTPAXKEHBI HA PUCYHKeE 1.
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e Obpasey, 1

P

LiseT

3anax

ObpaseLl, 2

Bkyc

O R NIWNR U0

Ob6pasel 4

O6pasel 3

KoHcucreHyma

BHewHWI BUA,

O6pazer; 1 — 3aneuéHHble PHIOHBIE M3AEIHS; 00pasen 2 — pPHIOHBIE M3JENHs, IPUTOTOBICHHBIE B MTAPOKOHBEKTOMATE;
oOpaser] 3 — ppIOHBIC N3N JKapeHble; o0paszern 4 — ppIOHBIC N3EHs, IPUTOTOBJICHHBIC HA Tapy.

Pucynok 1. CpaBHUTEIBHBII aHAIIN3 OPTaHOJETITUIECKAX CBOMCTB PHIOHBIX H3Menuii 0e3 106aBoK

B memom no0aBku HE yIydIIMIIA OpraHo-
JIEITUYECKUE CBOMCTBA M3JEIUI U B HEKOTOPBIX
cnyqaﬂx HpI/IBeHI/I K UX HC6OJ'H)HIOMy CHUXCHHIO.
Haubonee cTaOMIBHBIMU K BO3AEUCTBHIO 100aBOK
OKa3aJMCh JKapeHble W 3aleYEHHBIC W3JENHS,

= OGpazey 1

Llget

3anax

(= e R TPE R W N |

O6pa3zeu 2

Bryc

TOrAa Kak MapoBbIE TEXHOJOIMM (MapOKOHBEK-
TOMaT M MPUTOTOBJICHHWE HA Mapy) MNPOSBUIN
0OJBIIYI0 YYBCTBUTEIBHOCTh: BKYCOBOE BOCIIPHS-
THE ¥ BHEUIHUH BUJ YXYIILUINCh CUIIbHEE.

O6paszey 3 O6pazey 4

KoHcucteHumA

BHelHWIA BuA,

O0pazer; 1 — 3aneuéHHble PHIOHBIE M3AEHsS; 00pasen 2 — PHIOHBIE M3JIENHs, IPUTOTOBJICHHBIE B ITAPOKOHBEKTOMATE;
oOpaser 3 — ppIOHBIE N3/IETHS KapeHble; o0pasel 4 — ppIOHBIE N3/EIHs, IPUTOTOBJICHHBIE HA Tapy.

Pucynok 2. CpaBHUTEJIBHBIH aHAIN3 OPTaHOJCNITUICCKAX CBOMCTB PHIOHBIX U3/IENUH ¢ J0OaBKaMHU

[To wuToram OpPraHOJUNTUYECKOH OLICHKU
U3AENUN C UUTPATOM HATPUS U 3KCTPAKTOM pO3-
MapuHa TONYYWIH  CIIEAYIOIINEe  3HAYCHUS.
HaGmromaeTcss CHIDKEHHE CyMMapHBIX OpraHo-
JenTuyeckux Tnokazareneil. Cpenssisi oleHKa
JKapeHeIX m3menmii cocraBwna 4,4 Oamia,
sanmeuéHubix 4,0 Oamia, W3ACAUH, PHUrOTO-
BICHHBIX B TMapoKOHBeKkTomare 3,6 Oamnma, a
U3JIeNTUH, IPUTOTOBICHHBIX Ha napy 3,0 Gana.

CHIWKEHHE OPTaHOJICTITUICCKOM OICHKH I10
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CPaBHEHHIO C KOHTPOJIbHBIMU 00Opa3iamu cocTa-
Buino 0,4 Oamma Juisi >KapeHbIX W 3aley&HHBIX
mnenuit u 0,4 Oamma sl M3JENHA, MPUTOTOB-
JICHHBIX B MApOKOHBEKTOMATe M Ha Mapy, 4To
OTpakeHO Ha pucyHKe 2. Hanbonee BrIpaxkeHHOE
CHI)KCHUE TI0Ka3aTeleil OTMEYCHO VY W3JISIHiA,
MPUTOTOBJICHHBIX Ha TMapy, 4YTO MOXET ObITh
CBS3aHO C MEHBIIeW WHTEHCHBHOCTHIO BKYCO-
apOMaTHYECKUX XapaKTePUCTHK H IBETa TNpHU
MASIIEeM PEKIME TEPMUISCKON 00pabOTKH.
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Ob6paszel 3 Ob6paseu 4

B BO4,0PaCTBOPMMbIE aHTUOKCUAAHTLI, Mr/r 6e3 fo6aBoK

B BOA0PaCTBOPUMbIE aHTUOKCUAAHTbI, Mr/T ¢ Lo6aBKamu

O6pazser; 1 — 3aneuéHnble PHIOHBIE M3/IEIHs; 00pasel] 2 — PHIOHBIE M3/ENUs, MPUTOTOBIEHHBIE B MAPOKOHBEKTOMATE;
oOpa3zelr 3 — peIOHBIC U3ICNIUS JKAPEHBIC; 00pasell 4 — peIOHBIC U3/ICIIUs, IPUTOTOBICHHBIC HA Mapy.

PI/ICYHOK 3. AKTUBHOCTH BOJOPACTBOPUMBIX aHTUOKCUIAHTOB pLI6HLIX HBHGHHﬁ, MPUT'OTOBJICHHBIX C UCIIOJB30BAHUEM

Pa3IMYHBIX BUAOB TEPMHUYECKON 0OPaOOTKH.

ComepxaHue BOJOPACTBOPUMBIX aHTHOK-
CHJIAaHTOB B oOpa3liax Iocjie TepMOOoOpabOTKU
pasnuyaercs B 3aBUCHMOCTH OT CIIOc00a TMPUTro-
TOBJICHUS. B OOJBINNHCTBE CITy4aeB B U3ICITHAX C
100aBKaMM 3HAYEHMS HECKOIBKO HUXKE, YTO
CBSI3aHO C YACTHYHBIM Pa3pylICHHEM WU BbIMbI-

0,16
0,14
0,12

0,1
0,08
0,06
0,04
0,02

0,103

O6paszey 1 Ob6pasel, 2

0,098

0’085 i

BaHUEM BOJIOPACTBOPUMBIX COEAMHEHUN MpH
HarpeBe. IHTeHCHBHBIE MEeTOIbI 00Pa0OTKHU TaKkue
KaK 3aleKkaHue M jKapKa NPUBOAAT K OOJbLIEMY
CHIDKEHHIO IOKasaTesel, Oomee miasamue - K
MEHBIINM U3MEHEHUSIM.

0,0...

Ob6pasel 4

O6paszel 3

H }KMPOPACTBOPMMbIE aHTUOKCUAAHTbI, Mr/r 6e3 fo6aBoK

M >KMpopacTBopMMble aHTUOKCUAAHTbI, MF/F C ,qo6aB|<arvw|

Ob6pazen; 1 — 3aneuéHHble ppIOHBIE M3ENHst; 0o0pasel 2 — pHIOHBIE M3/eNNs, TPUTOTOBJICHHBIE B APOKOHBEKTOMATE;
oOpaser 3 — ppIOHBIE N3/IEHs )KapeHble; o0pasel 4 — ppIOHBIE N3/EIHs, IPUTOTOBJICHHBIE HA Tapy.

Pucynok 4. AKTHBHOCTB XHPOPACTBOPUMBIX aHTHOKCHJAHTOB PBHIOHBIX M3IEITHH, IPUTOTOBICHHBIX C HCIOJIH30BAHUEM

Pa3IMYHBIX BHJIOB TEPMUYECKON 00pabOTKH.

JKupopacTBOPUMBIX ~ AHTHOKCHJIAHTOB B
o0pasmax ¢ nob0aBkaMH B OOJBITHHCTBE CITydacB
BbIIIIEe, 4YeM B 0o0pa3iax 0e3 100aBoK. ITo 00bsiC-
HSETCSl TeM, YTO COCIUHEHHS JKCTPAaKTa po3Ma-
pHHA JIydIlle COXPAHSIOTCS B JMIHIHON cpene u
HPOSIBISIFOT ~ 0OJiee  BBIPQKCHHYIO ~ aHTHOKCH-
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JMAHTHYI0 aKTUBHOCTh MpPU TEPMHUYECKOH oOpa-
00TKe, OCOOCHHO MpPH JKapKe M 3amekaHuud. B
OT/ENBHBIX CITydasXx 3HAYCHUsI COBIMAIAIOT, YTO
CBAI32HO C MEHBIICH YYBCTBHUTEIBHOCTBIO KHPO-
PacTBOPUMBIX AHTHOKCHIAHTOB K MSTKHM PEKH-
MaM TpUroTosieHus [16].
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B BOZOPOAHbIN NoKasaTenb (pH) ¢ gobaskamu

Ob6pazen; 1 — 3aneuéHnble ppIOHBIE M3ENHsT; 00paser 2 — pHIOHBIC M3/ENNUs, IPUTOTOBICHHBIE B APOKOHBEKTOMATE;
oOpa3zert 3 — peIOHBIC H3IENHUS JKapeHbIe; 00pasel 4 — prIOHBIC W3NS, IPUTOTOBICHHEIC HA TTapy.

Pucynox 5. BomopomHslii moka3aTenb PHIOHBIX H3JEITHH, NPHTOTOBICHHBIX C HCIOJIH30BAHUEM pPA3IAYHBIX BUIOB

TEepPMHUUECKOIl 00pabOTKH.

3HaueHus BojopoaHoro mokaszarens (PH) B
obOpasiax ¢ JJg00aBKaMH HE3HAYUTEIILHO CHH-
KAIOTCS TI0 CPAaBHEHHIO C KOHTPOJIEM, 33 HUCKIIIO-
YCHHEM 3ame4yCHHBIX HU3JCNUM, TIAe 3HAYCHUS
coBmamamT. Takoe ymeHblieHne PH cBs3aHO

1,2
0,95

[N

0,8
0,6
0,4

0,2

Obpasel 1 O6pasey, 2

0,9

.018 | l

C BIMSHUEM NPEXIE BCEIO IKCTPAKTa PO3MapHHA.
Haunbounee 3aMeTHOE CHIKEHHME HAOIIOAASTCS IPH
MPUTOTOBJICHWH HA Mapy W3-3a MSTKUX YCIOBUH
00paboTKH, MPH KOTOPBIX KHUCIOTHBIE KOMIIO-
HEHTHI JOOABKH COXPAHSIOTCS JIyUllIe.

0,98 0,96

Obpaseu 4

1,08
'

O6pasel 3

B KucnotHoe uncno kupa, mr KOH/r 6e3 gobasok

B KucnotHoe uncno »*upa, mr KOH/r c ;obaskamu

Ob6pazen; 1 — 3aneuéHHble ppIOHBIE M3ENHst; 0o0pasel 2 — pHIOHBIC M3/eNNUs, TPUTOTOBJICHHBIE B APOKOHBEKTOMATE;
oOpaser 3 — ppIOHBIE N3/IETHs KapeHble; o0pasel 4 — ppIOHBIE N3/EIHs, TPUTOTOBJICHHBIE HA TTapy.

PI/IcyHOK 6. Kuciornoe yucio pBI6HBIX H3I[8HPII>‘I, MPUTOTOBJICHHBIX C UCIIOJIb30BAHUEM PA3JIMYHBIX BUIOB TepMH‘IeCKOﬁ

00paboTKH.

KucnotHoe umcno sxupa Bo Bcex o0pasnax ¢
no0aBKaMH HEMHOTO HIDKE I10 CPaBHEHHUIO C
KOHTpOJIEM. OTO CBHUJETENbCTBYET O MEHBIIEH
WHTEHCHUBHOCTHU TUAPOIN3a JTUMUAOB U CHUKEHUU
HaKOIUICHUS CBOOOJHBIX KHUPHBIX KUCHOT. Jlo-
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0aBKM, OCOOEHHO JKCTPaKT pPO3MapHHA, 3aMej-
JISTFOT TPOIECCHI OKUCIICHHST M pacraia MHPOB,
MO3TOMY  KHCJIOTHOE  YHCIIO  YMEHBIIACTCS
HE3aBHCHUMO OT CTI0c00a TEPMHUYECKON 00PaOOTKH.
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0,13 0,13
0,11
0,1
/

Obpasew, 3 Obpasel 4

B KMA®AHM, KOE/r (-10%) ¢ nobaskamu

Ob6paser; 1 — 3ancuéHHbIe pHIOHBIC U3ZCTHS; 00pasel] 2 — PHIOHBIC W3MENUs, IPUTOTOBJICHHBIC B MapPOKOHBEKTOMATE;
oOpa3zelr 3 — peIOHBIC U3ICNIUS JKaPEHBIC; 00pasell 4 — peIOHBIC U3/CIIUs, MPUTOTOBICHHBIC HA Mapy.

PI/IcyHOK 7. MI/IKPO6HOJ’[OI‘I/I‘ICCKI/IC II0Ka3aTCiIn pLI6HLIX HSHCHHﬁ, MPUTOTOBJICHHBIX C HCIOJB30BAHHUCM Pa3IMYHbIX

BHOB TEPMHUUECKON 00pabOTKH.

B 3ameuy€HHBIX W KAPEHBIX H3JCITUIX
nokazatemu KMA®AHM HuXE NpU HCHOIB30-
BaHUM A00aBOK. DTU crocoObl 00pabOTKH OTIH-
qaroTcst oiee BEICOKON TeMITepaTypol U MEHbIIIeH
BJIQKHOCTBIO, ITIOOTOMY aHTHUOKCUJIAHTHBIC U aHTH-
MHUKpOOHBIE KOMIIOHEHTBI 3KCTPaKTa pO3MapHHA
nposiBIISIOT cedst 3P PeKkTuBHEE U TOTONTHUTEIHHO
CHIDKAIOT YPOBEHBb OCTATOYHOH MUKPOQIIOPHIL.

HaHpOTI/IB, B U3ACIHAX HU3 IMMAPOKOHBEKTO-
MaTa ¥ IPUIOTOBJICHHBIX Ha Mapy MOKa3aTean
CJICTKA BBILIC, YEM B KOHTPOJIC. Msrkue PEKUMEI C
BBICOKOW BIIQJKHOCTBIO CHIDKAIOT BBIPAXKECHHOCTH
AHTUMHUKPOOHOrO JeficTBUS NOOABOK: YaCTUYHO
KOMIIOHEHTBl MOTYT IIE€PEXOAUTh B KOHJIEHCAT, a
BBDKMBAEMOCTh MUKPOQIIOPHI B TAKHX YCIOBHSIX
Boimie. [loaToMy pasHuila MeHee BbIpaXeHAa U B
HEKOTOPBIX Cly4asx HaOiogaeTcss HeOoJbIIoe
MOBBILICHUE 3HAYCHUMN.

3aknwouenue

B pesynbraTe npoBeIEHHOTO UCCIIE0BaHUS
YCTaHOBIICHO, YTO BU/I TEPMUYECKON 00pabOTKH 1
UCIO/Nb30BaHUE LUTpaTa HATPUA M IKCTPAKTa
po3MapHuHa MO-Pa3HOMY BIHMSIOT Ha KadecTBO
pBIOHBIX wm3aenuil. Hawryumme opraHosienTtu-
YecKHe II0Ka3aTelld IPOJEMOHCTPUPOBAIM Ka-
peHble M 3ame4€HHBbIE O0paslpl, TOrga Kak
W3JeNsl, NPUTOTOBJICHHbIE HA Mapy, MOJYYWIN
MHHUMAJIbHBIE OIEHKH. J[00aBKM He YITydIInIn
CEHCOPHbIE CBOMCTBA, a B PAJIE CIIyyaeB IPUBEIIU K
UX HE3HAYUTEIbHOMY CHIKEHHUIO, 0OCOOEHHO MpHU
napoBoi 00paboTke.
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DU3NKO-XUMHUUYECKUN aHaIU3 MOKa3al, 4To
JI00aBKM  CIOCOOCTBYIOT ~COXPAaHCHUIO IKUPO-
PacTBOPUMBIX AHTHOKCHUAAHTOB W CHI)KCHHIO
KHCJIIOTHOTO 4YHCJa >KHpa, YTO YyKa3blBaeT Ha
3aMe/JIeHne OKHUCIUTENBHBIX TporeccoB. Ilpu
3TOM BOAOPACTBOPUMBIE aHTHOKCHIAHTHI CHUIIbHEE
paspymiaroTcsi TpH  WHTEHCHUBHBIX  PEXHMax
HarpeBa. AKTHBHAas KHCJIIOTHOCTh OOpasloB ¢
)106aBKaMI/I HE3HAYNUTCIIbHO CHHUXKACTCA.

MukpoOHoJIorHdecKkre ToKa3aTeNnd MoJI-
TBEPKAAIOT 3PPEKTUBHOCTH T0OABOK PEUMYIIIEC-
TBCHHO B YCJIOBUAX BBICOKOM TEMIICPATYPEl U
HU3KOH BIQXHOCTH, TOTAa Kak TPU MATKUX
peKHMax X aHTUMUKPOOHOE JISHCTBIE BBIPAKEHO
crabee.

Takum o00pa3oM, TNPUMEHEHHE JaHHBIX
JI00aBOK OMPaBIaHO MPEXK/IE BCETO JUIS )KaPEHBIX U
3aMe4YEHHBIX PBHIOHBIX H3IEIHH, TJE JTOCTHracTCs
ONTUMAJILHOE COYETaHNE KauecTBa, 0€30MacHOCTH
Y CTaOWIIBHOCTH MTPOIYKTA.
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CTEBUS KOHIIEHTPATTAPBIMEH BAUBITHLIF AH ®YHKITAOHAJIJIBI
CYCBIHJAPIBIH CAIIA KOPCETKILITEPIH 3EPTTEY

'C.1lI. ACPAHJUHA" ,?A.K. KEKHFAEBA 'C 1. ATABAEBA < |

<
'C.C. KEH)KEFAEBA % ,'I" JOKTBIPBAH
(*Ixos0rus sxane Guopecyperap TypakTbuibiFbl F3U, on-®apaén aTbinaarel Kazak yITTeIK yHHBEpCHTETI
050040, Kazakcran Pecry6mkachl, ATMAaThI K, OJ-Papadu qaHFBLILI, 71
ZAaMaThl TEXHOIOTHsILIK yauBepeuTeti 050012, Kaszakeran Pecny0smkacel, Anmatsl K, Toae 01 komr, 100)
ABTOp-KOPPECTIOH/IEHTTIH 3JIEKTPOH IBI TTouTackl: asaltanat@yandex.ru”

Kaszipzi 3amanzet Hympuyuonozus men mazam OUOMEXHOI02UACHIHBbIY, Oacmbl OACLIMOBIKIMAPBINBIY 0ipi —
XanblKMoly, MYMulHY PAUUOHBIHOAZLI KAHM MOJULEPIH a3aimy MHcoHe OHIMOEpOiH, (YHKUUOHANOBIK KYHOLLIbIZbIH
apmmuipy 60716tn maovinadvl. ¥colnvliazan 3epmmeyoin, MaKcamol — KEpamvlioazsl KAHMMl A3aiimy dHcaHe ma2amowlk
KYHOBUIBIZBIH GPMMbIPY YWIH CYCLIHOAP2A CMeGUs KOHUEHMPAmMMmApslH KOJ10aHy MyMKinoicin 3epmmey. Makanaoa
Stevia rebaudiana Bertoni ecimoiziniy konyenmpammapuoimen 6aiivimoiizan YyHKYUOHAObL CYCLIHOAPObL I3IPIEY JcIHe
onapovly canacvlHh KewleHOi oazanay Hamudicenepi YCblHbLI2AH. 3epmmey 0apbiCblHOA CHEe8UA HCANBIPAKMAPLIHAH
ouonocuanvlK dencenoi 3ammapovt 6ein anyoviy mypii adicmepi canvicmoipoliovin, 40% scane 80% smanonovl Koroana
OMBIPBLIN JCYP2i3iziceH camblibl IKCMPAKYUAHBIH Hco2apbl muimoinici 0anendendi. Cy-cnupmmik cvl2blHObLIAD MEH
onapovly HeziziHOezi KOHUEHmMpPAmmapowvl aay HMmexXHOJN0ZUANBIK CXeMacvl Kopceminzen. OpzanoienmuKanvik
KepcemKiuimepoi cakmaii omuipsin, CycolHOap Kypamvinoazel Kanm menuepin 50%-2a momenoemyoin, mexnonozuansly
MymKinoici necizoendi. Toscipubenik ynzinepoe ackopOUH KblWKbLAGIHGIH MOIUEP] 0aAKbLIAY HYCKAAApbIMEH
canvicmoipzanoa 2,5-3 ece apmoin, 14,1 m/100 mn-ze cemmi. Mukpoouonozuansvlk coHe MOKCUKONOZUATIBIK
3epmmeynep OHIMHIH, MOabIK KAYincizoizin, an 6 ailiblK MOHUMOPUHZ OHbIH CAKMAY Ke3iH0e2i mYpaKmulibl2blH PAcmadbl.
Cmesusn KoHueHmpammapviMeHn Oaublmuli2an 23ipjeH2eH CyCblHOap Ka3ip2i HYmpuyuoao2us mananmapvlua caii
Kenemin 6acekeze Kadinemmi yHKUUOHANObL OHIMOEP OONLIN MAOBLIAODL.

Herizri ce3mep: creBHsi, (YHKHMOHAJIbI CYCHIHAAp, KAaHT MeJILIEPiH a3alTy, JKCTPaKIus,
AHTHOKCHIAHTTBIK OeJICeHIiliK, cakTay Mep3imi.

HCCJEIOBAHUE NOKA3ATEJENA KAUECTBA ®YHKIIMOHAJIbHBIX HATIUTKOB,
OBOT'AIIEHHBIX KOHIHEHTPATAMM CTEBUUA

'C.1II. ACPAHIIUHA", *A.K. KEKUBAEBA, *CJ]. ATABAEBA,
'C.C. KEH)KEBAEBA, ‘I’ JOKTBIPEAH

(*HUH YcToitunBoCTH 3KOJIOTHH U GHOpecypcoB, Kazaxckuii HAMOHAILHBIA YHUBEPCUTET
nmenn Anb-®apadu 050040, Pecnmydsinka Kasaxcran, r. Aamatsl, np. Ans-®apadu, 71
ZAJIMATHHCKHIE TEXHOJOTHYECKU I YHHBEPCUTET
050012, Pecnyb.uka Ka3zaxcran, r. Anmarsl, yJi. Tose 6u, 100)

DnekTpoHHAas OYTa aBTOpa-KoppecrnonaeHTa: asaltanat@yandex.ru*

OO0HUM u3 KI04egblX NPUOPUMEMOE COGPDEMEHHOU HYMPUUUOI0ZUU U NUULEGON OUOMEXHONO0ZUU AGNACMCA
CHUJICEHUE COOePIHCAHUA caxapa 6 pPAWUOHe HACE/leHUA U noGbluieHue (QYHKUYUOHANbHOW WEeHHOCmU NpOoOyKmoe
numanusa. Ilenvio npedocmagnennozo uccnedosanus a1aemca uzyueHue 603MONCHOCHU NPUMEHEHUA KOHUEHMPAIMOg
CMeeuU 6 HANUMKAX 014 CHUNCEHUA COOEPIHCAHUA CAXapa 6 uX cOCmaege u noevluieHUA nuwieeoll yennocmu. B cmamove
npeocmasenvl pe3yrbmamsl papadomku @GYHKUUOHATbHBIX HANUMKO8, 0002AUieHHBIX KoHuenmpamamu Stevia
rebaudiana Bertoni u xomnnexcnas ouenka ux xauecmea. B xode uccnedosanus nposeoeno cpasHenue paziuyHbIX
MEmMo006 IKCMPAKYUU OUO0N02UYECKU AKMUGHDBIX 6eU{eCME U3 JIUCMbes cmesul, 00KA3aHa 6biCOKAaA Ihgekmusnocmy
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cmynenuamoi Ikcmpaxyuu ¢ ucnonvzosanuem 40% u 80% smanona. Ilpusedena mexnonozuueckas cxema ROAy4eHus
600HO-CRUPMOBBIX IKCMPAKMOE U KOHUEHMpPAmos Ha ux ocnoee. Q00CHO8AHA MEXHOI0ZUYECKAS B03MONCHOCHLD
CHuUdICEHUn codepacanun caxapa ¢ hanumkax na 50% npu coxpamenuu @vICOKUX OP2AHOIENMUYECKUX HOKA3amenel.
Ycemanosneno, umo codepicanue ackopounoeoil Kuciomel 6 onvimHbIX o0pazuax 6 2,5-3 paza eviuie, uem 6
KoumpoavHvlx, u cocmaeasem 141 me/100 ma. Mukpoouonozuueckue u MOKCUKONO2UYECKUE UCCAEO06AHUA
nOOmMeEepounu NOJIHYI0 0e30naACHOCHb NPOOYKMA, a 6-MeCAUHbII MOHUMOPUHZ 0OKA3A1 €20 CHAOUNbHOCHb RpU
xpanenuu. Pazpabomannsie nanumku, 0602auénnsle KOHYEHMPAMamu Cmeeuu, A6IAAIOMCA KOHKYPEHMOCROCOOHbIMU
dyuxyuonansHsiMu RPOOYKMAMU, COOMBEMCIEYIOUUM MPEOOBARUAM COBPEMEHHON HYMPUYUOA0ZUU.

KiaioueBnlie ciioBa: CTeBUA, (l)ymcunona,nbﬂme HANMUTKH, CHHUHKECHHE caxapa, J3KCTpakuus,
AHTHOKCHIAHTHAA AaKTUBHOCTb, CPOK XpaHCHHUS.

STUDY OF QUALITY INDICATORS OF FUNCTIONAL BEVERAGES ENRICHED
WITH STEVIA CONCENTRATES

'S.SH. ASRANDINA*, ?A.K. KEKIBAEVA, 'S.D. ATABAYEVA,
'S.S. KENZHEBAYEVA, 'G. DOKTYRBAY

(* Research Institute of Ecological Sustainability and Bioresources Al-Farabi Kazakh National
University 71 Al-Farabi Ave., Almaty 050040, Republic of Kazakhstan
2Almaty Technological University 100 Tole bi St., Almaty 050012, Republic of Kazakhstan)
Corresponding author’s e-mail: asaltanat@yandex.ru*

One of the key priorities of modern nutrition science and food biotechnology is to reduce the sugar content in the
population’s diet and to increase the functional value of food products. The aim of the presented study is to explore the
possibility of using stevia concentrates in beverages to reduce their sugar content and enhance their nutritional value. The
article presents the results of developing functional beverages enriched with Stevia rebaudiana Bertoni concentrates and
a comprehensive assessment of their quality. The study compared various methods for extracting biologically active
substances from stevia leaves, demonstrating the high efficiency of sequential extraction using 40% and 80% ethanol. A
technological scheme for obtaining water-alcohol extracts and concentrates based on them is provided. The technological
possibility of reducing sugar content in beverages by 50% while maintaining high sensory properties was justified. Ascorbic
acid content in the experimental samples was found to be 2.5-3 times higher than in the control samples, reaching 14.1
mg/100 mL. Microbiological and toxicological studies confirmed the complete safety of the product, and 6-month
monitoring proved its stability during storage. The developed drinks, enriched with stevia concentrates, are competitive
functional products that meet the requirements of modern nutrition science.

Keywords: stevia, functional beverages, sugar reduction, extraction, antioxidant activity, shelf life.

Kipicne 537 muHoHFa XeTKeH Oonca, 2045 xbLIFa Kapaii

Kazipri 3aMaHfbl HyTPUIIMOJIOTHS MEH Taram Oy1 KepceTKinl 783 MUJUTMOH ajgaMFa KeTel el
OMOTEXHOJIOTUSACHIHBIH 0acThl OaChIMIIBIKTAPBIHBIH Ooomxkanyna [5, 6]. Ocwiran OalIaHBICTHI, TaOWUFH,
0ipi — XaJbIKTBIH TYTHIHY DPalHMOHBIHAAFBl KAaHT TOMEH KaJOpWsulbl  TOTTUIeHxmiprim —  Stevia
MOJIIIEPIH a3alTy JKOHE OHIMICPIIH (YHKIIHO- rebaudiana Bertoni ecimairin maiigamany epekiie
HaJIJBIK KYHABUIBIFBIH apTTHIPy OOJBIN TaOBLIA IbI MaHbI3Fa ue [7].
[1]. Torri cycwhiHmapael HIaMajaH ThIC KOJJIAHY CreBust TeK TaOWFU TITTUICHIIPTill KaHA eMec,
MeTa0OIMKAJIBIK CHHIPOMHBIH, CEMI3IIKTIH KOHE COHBIMEH KaTap KypaMbIHIAFbl JUTEPIICH[ TJIMKO-
eKIHII THUITI KaHT qua0eTiHiy kahaHIbIK IeHreine 3UATEp MEH MOAM(EHONAB KOCBUIBICTAP/bIH apKa-
OeJieH ayblHa 9KeJNeTiH Heri3ri ¢akTopiaapasiy Oipi CBIHIA OHIMIe >KOFapbl AHTHOKCHUIAHTTHIK >KOHE
exeHi Oenrini [2-4]. Xansikapanslk quadet denepa- Ouonorusuiblk  Oencenni Kacwerrep Oepemi [8, 9].
musiceibiy (IDF) nepekrepi Ooiibrama, 2021 sKbUTHI MyHnail GyHKIMOHAIBIK eHiMzepai a3ipiaey BY¥-
olemjie KaHT MuabeTiMeH aybIpaThiH aJaMap CaHbl HbIH TypakThl JaMy MakcaTTapbiHa TOJBIK YHJECE/Ii
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[10]; aTam aliTKaHma, O XaIBIKTBIH CAJIayaTThl eMip
canteiH KamTamachi3 eryre (TAM 3) xoHe eHAipicTiH
TYPAKTBI 3pi SKOJOTHSIIBIK THIMIII YATLIEpiHEe KOIIyTe
(TJIM 12) Tikeneit sikman eremi [11, 12].

KazakcTaHHBIH OHTYCTIK OHIpJICpiH/E KEpCiH-
TIpUITeH CTEeBUSA IMWKI3aThl HETI3IHIE WMIIOPTTHI
aIIMAacCTBIPATHIH (DYHKITHOHAJIBIK OHIMIIEP/I a3ipIiey —
OTaHJBIK FBUIBIM MEH OHJIPIC VIIIH ©3C¢KTi Macese
Oombm TaObuTanbl [13]. Anafima, CTEBHS KOHIICH-
TPATTAPBIHBIH CHICTIH(DUKATBIK JOMIIK SPEKITICTIKTePIH
TEXHOJIOTUSUIBIK TYPFBIIAH PETTCY JKOHE OJapIblH
CYCBIHIIAp JKYHMECIHJETI TYPaKThUIBIFBIH KaMTaMachi3
eTy mocerenepi am ge Oolca TepeHipeK 3epTTeyi
Kaxxer ereqi [14, 15].

3eprrey Makcarbl. on-Dapabu  aThIHIAFBI
Kaz¥V-HiH arpoOHONOTHsITBIK CTAaHIMSICBIHIA ©Cipii-
ren cresust (Stevia rebaudiana Bertoni) kowmeHTpart-
TapblH KOJJaHa OTBIPHIN, KaHT Memepi 50%-ra
TOMCH/ICTUITeH (PYHKIHMOHANIBIK CYCBIHIAPIBIH pe-
LENTYpacklH FHUTBIMH HETi3/Iey, ONap/blH CAallalbIK,
KOPCETKIIITepl MEH cakTay Mep3iMi imiHzaeri ¢pusnka-
XUMUSUTBIK YKOHE MUKPOOHOJIOTHSIIBIK TYPAKTHUTBIFBIH
KeIIeH 1l Typle Oaranay.

onicTemMe. 3epTTey HBICAaHAAPHI pETiHAE o-
®dapabu arteiHAarel Ka3zYVY-wiH arpoOuocTaHims-
cbinjia ecipired Stevia rebaudiana Bertoni sxamnbipak-
Tapbl, COH/Ial-aK Kapa *oHe KOK Iail CHIFBIHABLIAPHI
naiinananeIel.  bakbuiay HbeIcaHAAphl (3TAJIOHAAP)
pETiHlIE OTaHIBIK HApPBIKTAFbl CTAHIAPTTHI CHUIIATTA-
Malapra We, KaHT Heri3iHAeri mad CyChIHIApHI
(KOMMEPIUSITBIK YITLIIEP) AJTBIHIBL.

TeXHOMOTHSIBIK PEriiaMeHT OOMBIHIIA KETTip-
inren (10-12% puFanpuIBIK) XKoHE YHTAaKTaFaH (3-5
My, IKA A 11) mmki3at AUCTHIIBACHTEH CYMEH JKoHE
staHonapiH (40%, 80%, 40/80%) Typni KOHIIGHTpa-
HUSUIAPBIMEH AKCTpaKUMsUiaH bl [Iporiecc craTuka-
eIk (16-18 car) xoHe AwHaMHUKaIBIK (1,5-2 car)
peXRUMIIEpIE KYPTi3ilil, anblHFaH CHIFBIHIBUIAP PO-
Topisl OynanpipreinTa (Heidolph Laborota 4000, 40-
50 °C) xone cy MoHmackiHAa (90 °C) KOHIIEHTPIICH]T.

OyHKIMOHAIIBI CYCHIHAAPBI d3ipieyae KaHT
memepid 50%-ra (80 r/n-nen 40 1/11-re neiiin) azaity
JKOHE JKETICHENTIH TOTTLIIK JEHIE€IH CTEBUS KOHIICH-
TpaTTapbIMEH aIMacThIPy SAICI KONAaHbUIABL. YJIri-
Jiepaiy 0azalblK KypaMmblHA JIMMOH JKOHE acKOpOWH
kbimkeLaapsr (0,25 /), mait sxcrpaktrapsl (0,8 /i)
MEH XOII WiCTeHIipriuTep (KUBH, KYIIbIHA)
EHTI31Il.

Opranonentukanslk Tamgay ['OCT ISO 6658
OoMbIHIIa 25 CcapamibIHBIH KaThICYBIMEH S5 OanIbIK
iKana OOMBIHIIA JKYPri3iiai. Ou3nKa-XUMUSIIBIK Tajl-
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nayna pH neHreii — HOTEHIMOMETPHSIIBIK, THIFBI3IBIK
— TIMKHOMETPHSUIBIK, KYpFaK 3aTTap MEH KaHTTap
MeImIepi — pedpakTOMETPHSIIBIK OMICTEPMEH aHBIK-
TaIapl.  ACKOPOMH  KBIIIKBUIBI — HOXOMETPHSIIBIK
TUTpJIEY apKbUIbl eimeHAl. MHKpOOHOIOTUsUTBIK
kepcetkimrep (KMA®AuM, BI'KII, 3ermep) KO TP
021/2011 GoiipraiIa, am TOKCHKAIBIK dmeMeHTTep (Pb,
Cd, As, Hg) aToMapIK-aOcopOIUsIIbIK CHEKTPOCKOIHS
(T'OCT 33824-2-16) opmiciMeH TammaHabl. OHIM
TYPaKTBUIBIFBI 6 aif 60iib1 4 °C TemriepaTypaia cakray
APKBUIBI 3€PTTENII.

3epTTey HOTHKEIIEPI KOHE OJIap/Ibl TATIKbLIAY

3eprrey HbIcaHbI peTiHe a1-Dapabu aTeIHIAFbI
Kaz¥V-HiH arpoOHONOTrAsIIbIK CTAaHIMSCBIHIA ©Cipil-
ren Stevia rebaudiana Bertoni eciMairiHix xarbipax-
Tapbl KONJaHbULIbL. buoMaccansl qJalbIiHaAY TEXHONO-
TWSUIBIK  perfiaMeHTKe ColiKkec Keleci Ke3eHuepi
KaMThIJIbl: TaOWFH JKaFdaina (kemeHkene) 25-28 °C
TeMIepaTypaja KenTipy *oHe bUranapuibirsl 10-12%
JICHreliiHe KETKeHIIIe CaKTay. DKCTPaKIHS THIMIUTITH
apTTHIPY KoHE AU PY3HIBIK IPOLIECTEPII KEETICTY
MaKcaTbIH/Ia JKalbIpaKkTap 3epTXaHAbIK HiPMEH/IE
(IKA A 11 Basic Analytical Mill, I'epmanms) 3-5 mm
eNIIeMre JIeiiH YHTaKTaIIbpl. byt enmieM MuKi3aTThIH
MEHIIIKTI OCTTIK aylaHbIH OHTaIaHIBIPHII, ePiTKILI-
TiH JKaCyIIAIMIUTIK KYPhUIBIMIApFa SHYIH JKeHUIIETEe/I].

CreBust KypaMmblHIIaFbl TUTEPHEHIl TNTUKO3HI-
Tep MeH MOJIUPEHOIIBI KOCHUTBICTAPIBIH MAKCHMAJIJIBI
HILIFBIMBIH KAMTaMAachl3 €Ty YIIiH KCTpareHTTEepIiH
acepi caJBICTRIpMAITBI TypAe 3eprrenmi. Toxipudenep
ctatukaiblK (16-18 carat) »oHe TUHAMUKAIBIK (1,5-2
carar) »arjaiiapia Kypri3uii. DKCTpareHT peTiHme
JWICTHJIBJICHT€H CY JKOHE ITAHOJIBIH Cy/IaFbl epiTiHIi-
nepi (40% >xone 80%) xonmanbuLabl. CIIAPTTIK epiTiH-
JIJIEpMEH [IHMKI3aTThl OHJIEY KEKe )KOHE CaThUIBI TYPAC
JKYPrizul.

3epTTey HOTWXKECIHIE, CaThUTbI SKCTPAKIIUSIIAY
omici (Gipinmn ke3enzue 40% d5TaHOI, eKiHII Ke3eH/Ie
80% »TaHOI) eH KOFaphl THIMIUTIKTI KOpPCeTTi. ATar
aliTkaH/a, 3TAaHOJABIH CYJbI epiTiHinepin (40% xoHe
80%) catbuibl Typle KOJIaHy SKCTPAaKTHBTI 3aTTap-
JIBIH IIBIFBIMBIH JIUCTWIBACHICH CYMEH CalbICThIp-
FaHIa OHJAFaH ece apTThIpyFa MyMKiHmik Oepmi (1-
KecTe).

CreBust CHFBIHABUIAPBIH Ty  THUIMILUIITH
Tannay OapbIChIHAA EPITKIINTIH TaOWUFaThl OHOJIO-
TMSUIBIK  OCJICeHIl 3aTTapiblH IIBIFBIMBIHA aiTap-
JIBIKTall ocep eTeTiHI aHbIKTaabl. JMCTHIbACHTEH
cymeH canbicThipradia, 40% sxone 80% >STaHONIBI
KOJIJIaHA OTBIPBIN JKYPri3UIreH CaTbUIbl SKCTPAKLMS
QIliCi AKCTPAKTHUBTI 3aTTapAbIH MaKCHMAaJIIbl KOHIICH-
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TpPaIMSAChIH KaMTaMachl3 €TTi. byl  ATaHONIBIH
TJIUKO3UTEP MEH TMOMU(EHONIBI  KOCBUIBICTAP/IbI
Kacylia KYpBUIBIMBIHAH OOl alylarbl KOFaphl
i dy3msuIbIK  KadijeriMeH OaimaHpICThL. CaThUTBI
AKCTPAKLUSUIAY OJICIHIH JKOFAapbl TUIMIUIITT KOJia-
HBUTFAH CPITKIMTEPOiH TMOJMIPIBIK KAaCHETTePiHIH
esrepyiMeH TyciHmipineni. bipiHmi ke3eHme Komma-
weuran  40% 9STaHONM Kacyma  KaOBIPFAacBhIHBIH

KBIIKBULAAP,  KeiOip  rmkosuarep)  OeliHyiH
xeHunereni. Exinmi kesermeri 80% 3tanon epitinici
CAJIBICTBIPMAITBI TYPJIE TIOJSAPIBIFEl TOMEH TUTEPIICH T
TIUKO3UATepAl (CTeBHO3MI, pebayamo3my A >koHe
Oacka TYBIHABUIAP) THIMII JKCTpaKUMsUIayFa MyM-
kigmik Oepemi. Ocpuraiiiia, epiTKIimT KOHIICHTPAITHS-
CBIHBIH CaThUIBI ©3repyi NIMKI3aT KypaMbIHIAFbI
OpTYpii XMMUSUIBIK TaOWFaThl Oap OWOJIOTHSIIBIK

THJIpATaIMsACHIH KAMTAMAChI3 €Till, CY/a )KaKChl €PUTIH OejiceHIi 3arTTapAblH TOJNBIK IIBIFYbIHA KaFJaid
KOCBUIBICTAPABIH  (TonmudeHoNmap, OpraHuKaibIK JKacaiipl.
Kecre 1. CreBus 3KCTPaKTTAPBIHBIH IIBIFHIMBI
BapwuanTtTap
Kepcetkimrep Cy 40% »TaHOn 80% osTanon 40/ 80% sranon
CreBUSAHBIH KYpFaK 20/10 20/10 20/10 20/10
YHTaFbl, T
DKCTpareHT KeJeMi, M 300 300 300 300
**Anpraradn ketpakT | 0,278+0,005 / 0,556 0,009 / 1,112+ 0,03/ 9,0505+0,25 /
Maccachl, T 0,139+0,002 0,278+0,004 0,557+0,01 4,289+0,1
DKCTPAKT MILIFBIMBI, % 1,39 2,78 5,56 /5,57 45,25/ 42,86
Eckepty ** xepceriireH MoHzAep coiikecinmie 20 r koHe 10 I IIWKI3aTTaH albIHFaH 3KCTPAKT Maccajiaphbl
KOPCETUITeH.

1 kecreme KepceTiNreHAeH, SKCTpareHT
TYpi MEH 3KCTPaKIUs 9J1iCI OMOIOTHSIIBIK OeJICeH/
3aTTap/AblH IIBIFBIMBIHA aNTapibIKTall ocep eTeni.
Hepexrepai rpadukansik Tangay (1-cyper) caTbuibl
IKCTpakiusiHbIH (45,25%) Oacka amictepieH §-32

ece THIMII €KeHiH aWKbIH Kepcerenmi. bym crumpt
KOHIICHTPAIIMSICBIHBIH KE3EH-KE3CHIMEH e3repyiHe
0aliIaHBICTBl 3aTTAPJBIH MaKCHUMaIAbl IUpy3us-
CBIMEH TYCIHIpiiei.

.50
g 40
:
e
=
=% 10
= 0
=
S Jluctunpaenrex cy
Q)

40% sTaHoN

80% sTaHon CaTbUIbl SKCTPAKLIUS

40% 80% s3Tanou

DKcTpakuus oici

Cypert 1. DKCTpareHT TypiHe OaiIaHBICThI CTEBUS SKCTPAKTTAPHI MIBIFBIMBIHBIH JMHAMHKACHI

3epTTey HOTHXKECIHAE CaTbUIBI SKCTPaKIHsI-
nmay omici (Oipinmi kesenme 40% sTaHON, eKiHII
kesenge 80% OdTaHON) €H JKOFaphl THIMIUTIKTI
KepceTTi. 1-cyperTe KepiHin TypraHaii, ’TaHOIIBIH
CyJbl epiTIHIUIEpiH caThlIbl TYpAE KOJNJaHy
OKCTPAKTHUBTI 32TTap IbIH HILIFBIMBIH JTUCTHIIBCHT €H
CYMeH CcalbICTBIpFaHJa OHJaFaH €ce apTThIPyFa
MYMKiHIIK Oepai. Byn KyObuIbIC CTEBHSI KypaMblH-
JaFpl JUTEPHEHIl TIIMKO3MIATEp MeH (praBoHOUA-
TapJblH TOJISPIBUILIFBIHA JKOHE OJAPJbIH CYJIbI-
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STaHONABI OpTaja epiriluTik
KOFapsl 00ybIMEH TYCiHIIpineai
Cymnel cerirpiaapuiap 70-90 °C Temmeparypana
OynaHABIpbIICA, STAHOJNABI CHIFBIHABUIAPIBIH TEp-
MUSUIBIK AETPagalusIChIH OO0 ABIPMAY YIIIiH POTOPIIBI
Oynannaeipreira 40-50 °C neHredinge KOHICHTP-
neni. HotmwkeciHae KOMKbUI-KachLUT )KOHE CapFbIII-
KOHBIP TYCTi, KapaMesb TOpi3li KOHCHCTCHLUSUIBL,
CTeBUSIFa TOH aWKbIH TOTTI JioMi Oap Talurm
KOHIIEHTpaTTap ajbiHbl (1-m1i cyper).

k03 uLIeHTIHIH
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[TukizatTel (CTEBUS

*KarnbIpakTapsi) t 25-28 °C kenripy =)

¥Yurakray (3-5 mm), (IKA A1l
Basic Analytical Mill, I'epmanns)

!

YHrakranrad eciMaik mukizatsl (10-20 1)

!

!

Juctunpaenrex cy
(’KCTpareHT)

40%, 80% »ranoI
(3KcTpareHT)

!

!

Dkcrpakuus: craTukaibik (16-18 car), nuuamukansik (1,5-2 car)

|

DunpTpanus

3

]

Bbynay
(cy monmacel, t 90°C)

Bynay (Potopiibl OyJaHIbIPFBILI
Heidolph Laborota 4000, t40-50°C)

]

Kenripy
(smexrp mwmTacer, 70 °C)

]

i

Kenripy
(amexTp muTacst, 60 °C)

]

KonueHTp:i skcTpakT
(capFBII-KOHBIP TYCTI
KapaMeJIeHIeH KOHCUCTCHITHS)

KonuenTp:i skcTpakT
(KOIIKBLI-KACHLI TYCTI
KapaMeJICHTeH KOHCUCTEHIIUS)

Cyper 1. CteBust 5KCTPaKTTapblH aTyAbIH OHTAMIAHBIPBUIFAH TEXHOJIOTHSUIBIK ChI30a-HYCKaChI

3eprTey KYMBICHIHBIH KeJIeCi Ke3eHIH/IC CTeBUS
CBIFBIH/IBICBIMEH OalbITHUTFaH (DyHKIIMOHAIIBI CYChIH-
JapIblH  peLenTypajlapblH  MOJEbACY KO3IENI.
OyHKIMOHATIBI CYCBIHIAP/IBIH PEIENTYPachiH 33ip-
Jiey OapbIChIH A OPraHOJICTITHKAJIBIK KOPCETKIIITEP/IiH
CaKTaTyblHA, OHIMHIH (DYHKIIMOHAIIBIK OaFbITTHLIBI-
FbIHA JKOHE KypaM TYPaKTbUIbIFbIHA OaCBhIMIBIK
Oepinni. bakputay Hblcanmapsl (3TajoHIAp) peTiHue
OTaH/IbIK HAPBIKTAFbl CTAaHAAPTThI CUITaTTaMallapFa e,
KaHT HeTi3iHAeri KOMMEPLMSIBIK Al CyChIHAAPHI
(KyieIHAM KOCBUTFAH Kapa Iai koHe KUBH KOCHUTFaH
KOK Iail yaruiepi) TaHmaaael. by yariepmi
Naijaany CTeBHSIMEH OaibITBUFAH jKaHa OHIMHIH
0acexere KaOUICTTUINH oHE TYTHIHYHIBUIBIK Cypa-
HBICKA COMKECTIriH OOBEKTHBTI Oaranayra MyMKIHJIIK
Oepnui [16].

Penentypanapzel Mozenbiey Ke3iHAe caxaposa
Meepid 50%-Fa TOMeHJIeTy OHIMHIH KaJIOpHSITbLIbI-
FBIH eoyip azaTTel [17]. CeHcoprbIK Oaramay HOTH-
KeJepi KOPCeTKeHACH, 3TaHOJIbl KOHLIEHTPAaTTap MEH
KOK IIail HeTi3iH/Ieri petenTypaiap by YHIeciMIuIir
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skorapel (4,0-4,15 6ayun). By creBusiHbIH crietudurka-
JIBIK ILOID JIOMIHIH ATaHOJIbl SKCTPAKIIUS MEH Ilai
KYpaMbIHJIaFbl TAHUHJIEP/IIH SCepiHeH imiHapa Oypke-
MeJieHyiHe (MaCKUpPOBKa) OaiiiaHbICThI. JKachul miaii
HETI3IHIET YITUICPiH KOFaphl OPraHOJICIITUKAJIBIK
OaraaHybl OHBIH KYPaMbIH/IAFbl KaTeXUH/IEDP, TAHUH-
Jep JKOHE VIIKBIII apOMaTThl KOCBUIBICTAPIBIH
OonybIMEeH OalJIaHBICTBL. ByJl KOCBUIBICTAp CTEBHUS
[JIMKO3UJITEPIHIH Y3aK CaKTaJAThIH TOTTLIIK 9CEpiH
TEHECTIPIM, OCIMIIIK TEKTeC CHEeNU(PHUKAIBIK oM/
tomMeneTe/l. COHbIMEH KaTap, KachUl IIalIbIH KEHIT
XOII HMICTIK TIpOQuii  CTEeBUS KOHIECHTPATHIMEH
YiJIeCiMITi CEHCOPIIBIK JKYiie KaJIbIITacThIPAIbL.

3epTTeyniH 9AiCTEeMENiK epeKIeNiri — OapibIK
yiriiep yurid (Oakpuiay jKoHe TOKIPUOEITiK) 0a3abIK
VHTPEIMEHTTEP MOJIIIEPiHIH TYpPaKThl CaKTaTybIH/A.
Byit cTeBust SKCTPaKTTapbIHBIH CYCHIHHBIH CarlachlHa
ocepiH HaKThl aWKpIHAAyFa JKargad  JKacaipl.
CychIHIapIbIH HETI3rl pelenTypaiblK Kypambl 2-
KecTeJle KeNTipiireH.
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Kecre 2. ®yHKINOHANIBI CYyCHIHAAPABIH HET13T1 KypaMBbl

Ne Wurpeauent Memepi, r/n TeXHOIOTUAIBIK KbI3METI

1 JIMMOH KBIIIKBLIBI 1,4 KBIIKBUTIAHIBIPY, TOMJII PETTCY

2 ACKOpPOWH KBIIITKBLIBI 0,25 AHTHOKCHUIAHTTHIK KACHET

3 [aif sxcTpakThl (Kapa / KeK) 0,8 BbI3 ke3i, xour nic 6epy

4 Apomatuzaropnap (KyJnblHai, KUBH) 0,1 OpraHosienTHKaJIbIK IPO(QUIb/I TY3ETy
Toxipubenik ynrinepai Monenbaeyaeri Heris- €CKepuIai: CHIPTKBI Typi (Menmipiiri), wmici (xom

Tl alBIPMaITBUTBIK — caxapo3a Memmepin 50 %-ra (80
r-uad 40 r-ra fAeiiiH) a3aiiTy XoHE >KeTicleHTiH
TOTTUTIK JEHreiiH CTEBHSHBIH TYpJil KOHIEHTpAT-
TappIMeH TONTHIPY Oomnnmel. bapmerrer 12 Typmi
Moau(UKaNMsATIaHFaH YT JalbHAAIABL. O3ipieH-
reH (QYHKIMOHAIABI CYCBHIHAAPIBIH CamnachlH Ke-
meHnai Oaramay MakcaThlHAa 25 capamibIHbIH
KaTBICYBIMEH 5 OaIbIK IIKana OOWBIHINA MPO(UIH-
JUK 9JIICTICH OPraHOJICTITUKANIBIK TaJIay XKYPriziiii.
Capantama OapbIChIHAA OHIMHIH TYTBHIHYIIBUIBIK
KYHJIBUTBIFBIH aWKBIHIANTBIH KeJeci KOPCETKIITep

Hici), 1oMi JKOHE COHFBI IOMIIIK acepi (IToCIeBKycHe).

Tanpmay HoTHKENEP] KOPCETKEHACH, 3TAHOIIBI
(40% >xone 80%) CBIFBIHABUIAP HETI3iHAEr YAriiep
eH >korapbl 0amr xuHaas! (4,0-4,15 6amr). CreBus-
HBIH ©31HEe TOH CITEIU(UKANBIK 1IN IoMiH Oypke-
MeJeyIe KoK Iai HeTi3iHaeri peuenTypaiap epeKiie
TriMAiTIK KepceTTi. COHBIMEH KaTap, TOXipHuOemik
yarinepaeri caxaposa memnuiepinin 50%-fa a3aiobl
OHIMHIH JMETAIBIK OAaFbIThIH J)KOHE TOMECH KaJIOpHs-
JIBUTBIFBIH FRUTBIMH TYPFBIIAH HeTizaew i (3-kecte).

Kecre 3. bakpuiay sxoHe TOXIPHOEIIK YITUIEpAiH TOTTIICHAIPTIII KOMIIOHEHTTEp] OOMBIHIIA CHUITATTaMAaChl

Ne Yorinep KanT memmepi, T CreBUsI SKCTPAKTBL, T
mukizar, 20T mukizar, 10T

1 | bakpiiay (kapa miaif) 80 - -

2 | bakpuiay (kex 1mai) 80 - -

3 Toxipube Ne 1 (muc.cy HeriziHmeri) 40 0,278+0,005 0,139+0,002

4 | Toxipube Ne 2 (40% sTanon) 40 0,556 £0,009 0,278+0,004

5 Toxipube Ne 3 (80% sTanomn) 40 1,112+ 0,03 0,557+0,01

6 | Toxipube Ne 4 (40/80% stanomn) 40 9,0505+0,25 4,289+0,1

KeCTere CoMKeC TypaKThl CAKTAJLIbL.

Eckepry: bapnplk yirinepae AWCTHIBACHTEH CYIBIH Jkammbl kenemi 1000 mi-re meidin skerkisimmi. Herisri
UHIPEIUCHTTEP (JIMMOH KBIMIKBUIBI, ACKOPOWH KBIMIKBUIBI, IIail SKCTPAKTHI KOHE apoMaru3aTopiap) MeJepi 2-

Kectene kepceTinrenieii, ToxiprOEiK yiriiep-
JIeTi caxapo3aHbIH Yiieci OakpUiay HYCKAJIapbIMEH
canbicThiprania 50%-ra Temennetim. ToTTimiK AeH-
TefiH TEeHEeCTIpy YIIIH €HTI3UIreH CTEBUS JKCTPaKT-
TapBIHBIH MOIIepi KOJIAHBUTFAaH AKCTPAareHTTiH
TaOWraTelHA TiKeJel OailmaHpICThl OOnabnl.  ATarn
alTKaHIa, DTAaHONIBIH TYpPJi KOHIICHTPAIASIIAPHI
(40%, 80% »xone catbutsl 40/80%) HeTi3iHIE alTbIHFAH
CBHIFBIHIBUIAP/IBIH MOJIIEP] CyJbl 3KCTPaKTKa Kapa-
FaH/1a aiiTapibIKTal )KOFaphbl eKeHIIT Oalkaapl. by
STAHOJIBIH CTEBHUS JKalbIpaKTapPbIHIAFbl JTUTEPIICH/II
TJIUKO3UITEp MEH 0acka Ja 3KCTPAKTUBTI 3aTTapibl
06l amyIarsl )KOFaphl ePITKIIITIK KaOUIeTiH TaFbl 1a
pacraiiapl. MyHzmail Tocin opTypili XUMUSIIBIK TaOH-
FaTel Oap CTEBUS KOHIICHTPATTAPBIHBIH CYCHIHHBIH
Kambl (U3HKA-XUMMSUIBIK KYHECiHe 9cepiH Keke-
JKeke Oarayiayra MyMKIHIIK Oep/Ii.

OsipaeHred  (QYHKIHOHAIABI  CYCBIHIAPIbIH
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canaJibIK CUIaTTaMaliapbiH Oarajiay MakcaThIH Ia OJiap-
IbIH  (PYBUKA-XUMUSITBIK,  TIapaMeTpiiepiHe  KemleH I
Ty Kyprizuni. 3epTrey HOTHXKeNepi KOpCeTKeH-
JIeH, CYCBIHIAPAbIH (PU3MKAIBIK KacHeTTepi KOJia-
HBUFaH CTEBHUS DKCTPAKTTAPBIHBIH KOHIICHTPAIIUSICHI
MeH 3KCTpPareHTTiH TaOUFaThIHA TiKeJel OaiTaHbICTHI
6ome! (4-1mmi KecTe).

CychIHIapaplH ~aHTHOKCHIAHTTHIK —OJIEYEeTiH
3epTTeyie TIKIpUOENK YITinepAiH aWKblH apThIK-
MBUIBEBI fAajesaeH Il [18]. ACKOPOMH KBIIIKbLIBIHBIH
M6JIIIEpi KOMMEPIHMSIIBIK YITUIEPMEH CalTbICThIPFaH Ia
2,5-3 ece aptem, 14,1 mr/100 M1 neHreiiine sxetTi. by
KOPCETKIIII CTEBUS KOHIICHTPATTAPBIHBIH KypaMbIH-
JlaFbl TAOUFY aHTUOKCHIAHTTAP/IbIH eCeOlHeH OHIMHIH
(hyHKITMOHAIIBIK KYHIBUTBEFBIH apTThIpaibl. COHBIMEH
KaTap, TOKIpUOEiK yIIrinepaeri caxapo3a MeIIepiHiH
a3arobl OHIMHIH TUETANTLIK OaFBITHIH alKBIHIAIEL.
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Kecre 4. ®yHKINOHAIIBIK CyCHIHIAPIABIH (PU3UKAIBIK KOHE XUMUSUTBIK KOPCETKIIITepi

Ne | Yari [ait pH | TeFp3OBFS! (T/MIT) DNeKTp-OTKi3- Kyprak 3arrapsi- | Kaarrapasig
TYpi TIIITIT] HBIH MaccCaiblK | MacCaJbIK
(MCwm/cm) yieci,% yuteci,%

1 bakpuiay Kapa 3,3 1,035+0,023 0,524+0,009 13,56+0,37 9,3+0,26
2 bakpuiay KOK 3,5 1,030+0,019 0,504+0,008 12,03+0,28 9,0+0,15
3 | Cy Kapa 3,5 1,033+0,021 0,51+0,007 6,0 £0,20 1,540,026
4 | O5KCTpPaKThl | KOK 3,5 1,031+0,017 0,50+0,006 5,50 +0,18 1,3+0,02
5 140% Kapa 3,5 1,040+0,029 0,55+0,009 7,0+ 0,22 3,8+0,041
6 | aTaHON KOK 3,5 1,038+0,027 0,54+0,007 6,0 £0,20 3,6+0,039
7 180% Kapa 3,5 1,045+0,025 0,57+0,011 7,20 £0,23 4,1+0,03
8 | aTaHON KOK 3,5 1,043+0,02 0,56+0,01 6,40 +0,19 3,940,045
9 | 40/80 % Kapa 3,5 1,048+0,026 0,60+0,015 7,61+£0,25 4,7+0,05
10 | sraHon KOK 3,5 1,046+0,023 0,59+0,012 6,52+0,18 4,5+0,03

3eprrey OapbICHIHIA OapibIK  TOKIpUOENTIK
yirinepae pH aenreiti 3,3-3,5 muana3oHsIHAA TYPAKTHI
cakTasl (4-kecte), OYI1 OHIMHIH MUKPOOHUOIOT USUTBIK
Kayilci3Airii KamMTamachl3 eTyMeH KaTtap, (yHKIHO-
HAJIJIBIK KOMIIOHEHTTEP/IIH TYPAKThUIBIFBIHA KOMANITBI
Karmail skacaimel. pH kepcerkimminiyg Oyn JeHreiti
CYCBIHHBIH CalachlH cakrayjaarbl memymri (axrop
Oonbim  TaObUIanpl. TRUIBIME - JepekTepre  colikec,
ackopoun kpimkeUiel (pKal = 4,17) pH 3,0-4,0
JIMaNa30HbIHIAaFbl KBIKBUIABI OPTaZia €H YKOFaphbl
TO3IMAUTIK KOpceTel, OWTKEeHI OYJ1 JKaFiaiiia OHBIH
ABTOTOTBIFY KBULIAMJIBIFBl MHUHUMATJBI JCHrelie
6omamer [21-25]. Opranbin pH kepcerkimi 4,0-aen
JKOFapbLIaFraHa, IOpPYMEHHIH JISTUIPOaCKOPOUH KhIIII-
KBUTBIHA JIEHIH TOTHIFYBI OipHeIle ece >Kemeniewii.
Conppiktan TaHnamrad pH 3,5 MoHI aHTHOKCHIAHT-
Tapaely, 6 ait Goier skorapel jeHreiime (86,5%)
CaKTaJTyblHa MYMKIHJIK Oep/Ii.

CychIHIAPBIH THIFBI3IBIFEl MEH JJICKTPOTKI3-
FIIITICT CBHIFBIHABLIAPBIH KOHIIEHTPAIUSICHI JKOFaphI-
JlaFaH CalblH apTaThiHbl OalKanapl. EH JKOFapbl
anektpetkisrimrik MoHi (0,60 mCwm/cm) 40/80%
ATaHOJ 3KCTPaKTiCi KOCBUTFAaH YATife TipKemmi, Oy
OCIMJIIK IIMKI3aTbIHAH O6JIHreH TJIMKO3UIATEP MEH
MUHEPAIIBl KOMIIOHEHTTED HWOHIAPBIHBIH KOFaphI
MeIIepiMeH TYCIHAIpinei.

3eprreymiH MaHbBI3AbI O6irt CYChIHIAPIbIH
JIMETAJIbIK KACHETTEPIH FhUIBIMH HET13/1ey MaKCaThIH 1A
KYPri3UIreH KYpFak 3aTTap MEH KaHTTap/blH Macca-
JBIK yieciH Tanpay Oonmpl. Toxipubenik yiriaepae
KBl KYPFaK  3aTTapAblH Mejmepi  Oakbuiay
yJriiepiMeH cambICThIpFaHIa Kapa IIaid HeriiHjeri
cyceiHnapna 44%-ra, kek maiina 46%-ra ToemeHereHi
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aHbIKTaABl. MyHail altapibIKTail TOMEHIEY caxa-
po3a MeIIepiHiH a3al0bIMEH JKOHE CTEBUS TITUKO3U/I-
TEpiHIH MOJIEKYJIaJbIK MAacCachlHBIH TOMEHMAIrMEH
OaitmanpicTel Oonupl. KaHT MemmepiHiH TeMeHpaeyi
TEXHOJOTHSUIBIK TYPFBIOAH CTEBUSNAFBl CTEBUO3HUI
JKOHE pedaymruo3un A CHAKTBHI TUTEPIICHIl TIIHKO3HI-
TepIliH caxapo3aMeH CaIBICTBIPFaH/Ia aWTapIIbIKTal
JKOFaphbl TOTTUNIK KaOuteTiHe (caxapo3aman 200-300
ece ToTTi) HerizmenreH. COHABIKTaH caxapo3a Mell-
iepin 50%-Fa TOMEHAETY Ke31HIE CYCBHIHHBIH KaXKeTTi
TOTTUIIK JICHreHliH cakTay MYMKiH Oommbl. byn Tacin
OHIMHIH SHEPreTHKAIBIK KYHIBUIBIFBIH a3aliThIIl, OHbI
KaJIOpUsIChl TeMeH (DyHKIMOHAJIBI CYChIH pPETiHAE
KOJIJIaHyFa MYMKIHJIiK Oepeti.

bakpimay yarinepiHzmeri KaHTTBIH MAacCallbIK,
ymeci 9,0-9,3% Oonca, cTeBUS AKCTPAaKTTapHIMEH
OalibITbUFaH Hyckanapyia Oyn kepcertkim 1,3-4,7%
apaJIbIFbIHIA ayBITKUTBIHBI Oalikaimel. Byn kepcer-
KIiITep O3IpJIEHreH OHIMACP/IIH TOMEH KaJOpHsUIBI-
JIBIFBIH JKOHE METa0OIM3MIIK OY3bUTBICTAPHI (CEMI3IIK,
KaHT juabeti) Oap ajgamaapiblH TaMaKTaHybIHA
KapaMIIbUIBIFbIH PACTaHIbI.

CycbIHHBIH (YHKIMOHATIBIK OaFbIThIH alKbIH-
JAWTBIH HETI3r KOPCeTKIIl — aHTHOKCHIAHTTHIK
OenceHauTiK IeHreili ackOpOMH KBIIKBUIBIHBIH MeJI-
nrepi Oo¥biHIIa OaramaHapl (5-mmi kecre). 3eprrey
HOTHKECIHJIE CTEBUSI DKCTPAKTTAPhIH KOCY aHTHOKCH-
JAHTTAp KOHLCHTPALMSICHIH alTapibIKTail apTThIpa-
ThIHBl JonenueHi. EH okorapel kepcerkim (14,1
mr/100 mr) 40/80% sTaHON 3KCTpaKTICI MEH KOK IIait
HETI31H/IeT] YIIriae Tipkesi, Oy OaKpiiay yiriiepiMeH
caJIbICTBIPFaH/a MaMaMeH 2,5-3 ece )KOFapblUIaiThIHbI
OaliKasdplL.
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Kecre 5. AckopOHH KeIITKBUIBIHBIH Meumiepi (mMr/100 mur)

Ne Yari [Taii Typi AcKOpOWH KBITIIKBUTBIHBIH MeJepi (mMr/100 mur) pH kepceTkinti
1 Bakpuiay Kapa 4,5+0,05 3,3
2 Bakpuiay KOK 5,5+0,07 35
3 J¥c.cy SKCTpaKTHI Kapa 7,8+0,09 35
4 KOK 8,8+0,23 35
5 40 % Kapa 10,2+0,27 35
6 JTaHOJ KOK 11,3+0,29 35
7 80 % Kapa 11,5+0,31 35
8 3TaHOII KOK 12,7+0,35 3,5
9 40/80 % Kapa 13,1+0,37 3,5
10 JTaHOJ KOK 14,1+0,41 35

5-kecTeneri epeKTep KopceTKeH e, ackop-
OWMH KBIIIKBUIBIHBIH €H >Korapsl wmeumepi (14,1
Mr/100 M) NelQ ymrime Oaiikanmasl. bynm HoTHXe
opranbiH TemeH pH kepcerkimimen (3,3-3,5)
Tikenel OaitnaHpIcThI. COHBIMEH KaTap, TOKIPHUOETiK
yirinepaeri acKOopOWH — KBIMIKBUIBI  MOIIIEPiHiH
KOFapBbl O0TYBI TEK KBIIIKBUT OPTa TYPAKTHUTBIFBIMEH
FaHa eMec, CTEBUSI KOHICHTPATTapBIHBIH KypaMbIH-
TaFrbl TAOUFH (DEHOIIBIK KOCBUTBICTAP IBIH AaHTHOKCH-
TAHTTHIK acepiMeH e Tycinaipineni. [lomudenonnap
0oc panukangapabl OalaHBICTHIPHIN, ACKOPOWH
KBIIIKBUIBIHBIH ~ TOTBIFY TIPOLECiH —OasyiaTajsl.
Hormxkecinne Butamun C cakray OapbpICBIHIA
KOFapbl TYPaKTBUIBIK KOPCETill, (YHKIIMOHAIIBIK
CYCBIHAAPJBIH AHTHOKCHUAAHTTHIK IOTCHIIUAIBIH
apTTBIPAIbI.

Kayinciziik MOHUTOPHHTT OapIIbIK 93ipJIeHIeH
CYCBIHIAP/BIH MUKPOOHOJIOTHSITBIK JKOHE TOKCHKO-
JIOTHSUTBIK TYPFBIIAH Kayilci3 eKeHiH, ayblp MeTall-
JapJbIH MOJIIepl pYKcaT ETUITeH MIEKTI KOHIEH-
Tpanusiiad OipHElle ece TOMEH EKCHIH KOpCeTTi
[19]. 6 aii Ooiibl 4 °C Temmeparypana cakray Oapbl-
ChIHJA CychIHAApIbIH pH nmeHreii MeH opraHosen-
THUKAJIBIK CHIIATTaMaJIapbl TYPaKThl CaKTajJbl, Oyl
TaHJQJIFAaH TEXHOJIOTUSIIBIK IICIIIMICPIIH THIMII-

Kecte 6. CychiHaapabIiH MUKPOOHOIOTHSIIBIK KOPCETKINITEPI

JITIH afiFaKTaibl.

OyHKIMOHANABIK CYCBHIHAAPIBIH CaHUTap-
TBIK-TUTUEHANIBIK ~ TajlanTapFa COWKECTITIH JKoHe
OMOJIOTHSUIBIK TYPAKTBUIBIFBIH Oaraay MakcaThIHIA
KeIIeH/I MHUKPOOHONOTHSIIBIK 3epTTeyJiep JKYpri-
3imai. OHIMHIH Kayilci3airiH CHMATTalThIH KOpPCeT-
kimrep petrinae TC2 caHaThIHAAFBEl OHIMAEPTE
KOMBUIATHIH HOPMATHUBTIK TaNaITap HEeTi3re ajlbIHIIbI.

3eprTey OapbhICBIHAA OHIMHIH KayilCi3aiK
JeHTeliH aWKBIHIAWTBIH KelleCli WHAMKATOPIIBIK
TOITap TaJlAaH/bI:

v" Kanmer mukpo6tap cansl (KMADAHM):
OHIMHIH JKaJllbl CAHUTAPJIBIK-TUTUCHAIBIK JKaF-
JAMBIHBIH CUTIATTaAMACH,

v ek Ttaskmianapel TOOBIHBIH OakTepus-
napel (BI'KII): TeXHONMOTHSIIBIK UKIIIH THTHeE-
HAJTBIK, Ta3JIbIK WHAUKATOPHI,

v AUIBITKBUIAD MEH 3€H CaHBIpayKyJIak-
Tappl: ©OHIMHIH MHKPOOHOJNIOTHSIBIK — OY3bUIyFa
TO3IMILIIK OJIIIEMI;

v AuaspoOtel Oakrepusiiap (N-ACB xone
TAB): TepMUsIIBIK ©HIEy THIMIUIrI MeH OuoIo-
THSUTBIK TYPAKTBUTBIKTHIH HET13T1 KOPCETKIIIT.

MuKpOOHOJIOTHSUIBIK Tajlay HOTHXKENepi 6-
IIbI KECTEJIE KENTIPLIreH.

Kepcetkimrep HopmaTusTik Kyxat Hakrbl kepceTkimrep
(xareropus TC2) baxputay Taxipudeik
BapHAHTTap
JKanmer MmukpoOTap <100 KOE/10r ecyi OaiiKaIMa bl ecyi OaliKammMabl
CaHbI
AIIBITKBUTAp MEH 3€H <5 KOE/100 cm? TaOBLIFaH KOK TaOBLUIFaH JKOK
BI'KII 100 my-11e pyKcaT eTiaMen i TaOBUIFaH KOK TaOBUIFaH KOK
TAB 100 mMy-11e pyKcaT eTiaMen i TaOBUIFaH JKOK TaOBLUIFaH KOK
N-ACB 100 mu-ne pykcar eTinMenai TaOBUIFaH JKOK TaOBLUIFaH KOK
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3eprTey HOTIDKENEPl KOPCETKEHJEH, OapiibIK
(YHKIMOHAIIBIK CYCHIH YATUIEpiHAE MaTOTeH]Il JKoHEe
IIAPTTHI-IATOTEH I MUKPOOPTaHU3MAEPIIiH ecyl Oai-
KaJIFaH KOK. by nepekrep a3ipieHreH TeXHOJIOTHS-
JBIK PETJIAMEHTTIH (CTepUIN3aLHsIIay JKOHE KaiHaTy
[IapPTTaphl) THIMIUTITIH OHE OHIMHIH TYTHIHY YIIiH
TOJIBIKTAal Kayilci3 eKeHAIriH airakraiiasl. COHbIMEH
katap, TAb nen N-ACB kepcetkimrepiniy 60aMays
OHIMHIH caKTay Mep3iMi ilIiHIeTi MUKPOOHOIOT USUTBIK
TYPaKTBUTBIFBIH KAMTAMAChI3 €TCTIHIH alfFaKTaiIbI.

OyHKIMOHANIBI CYCBIHIAPABIH Ccanackl MeH
Kayilci3airi Tek oNapIblH OpraHOJCNTHUKAIBIK JKOHE

OMOJOTHSIBIK, KACHETTEpIMEH FaHa eMeC, COHBIMEH
KaTap KypaMblHIa TOKCHKAJbIK 3JIEMEHTTEPIiH, oci-
pece aybIp MEeTAIAP/IbIH O0IMaybIMEH alKbIHIaIaIbL.
AybIp MeTaniap ajgaM ar3achlHIa JKUHaKTamy (Owmo-
AKKyMyJIsIus) KaOureTiHe ue OOJbIN, TYpIi CO3BUI-
MaJTBI TATOJIOTHSIIAPIBIH JaMybIHa ceOer 00Iybl MyM-
KiH. OcblfaH OaiJIaHBICTHI, 3IPJICHI€H CYCBHIH YJITi-
nepinzeri kopracbH (Pb), kammuii (Cd), Mbibsik (AS)
xoHe chiHan (HQ) mesmiepiHe NeCTpyKTHBTI Taiiay
Kyprisimai. 3eprTey OapbhICHIHOA KOFAphl Ce3IMTal
AQHAJIMTHKAJIBIK SIIICTEp KOIIaHbLIIHI (7-KecTe).

Kecte 7. ®yHKINOHANIBI CYCBIHAAP KYPAaMbIHJAFbI aybIp METAIIAPbl AHBIKTAY

TOKCUKaJIBIK 2JIEMEHTTED

Hakrbl kepcerTkill, Mr/Kr

Hopwmatusrik genreit (HHIPK)

3eprrey aaicremeci (HK)

Kopracsit (Pb) mr/kr AHBIKTAJIFaH JKOK 0,3 'OCT33824-2-16
Kaamuii (Cd) mr/kr AHBIKTAJIFaH )KOK 0,03 'OCT33824-2-16
Ceinan (Hg) mr/kr AHBIKTAJIFaH )KOK 0,005 MY 08/47/168
Mplbsik (As) Mr/kr AHBIKTAJIFaH )KOK 0,01 I'OCT 30178-96

Kecrene xepcerinrenneit, 6apibIK 3epTTENTeH
yiriiepae (0akbuiay jkoHE TOKIPUOEIK) ayblp METal-
JAapJbIH KOHIICHTPAIMACHI KOJJIAHBUTFAH 9ICTeP/IiH
Ce3IMTaJIBIK IIeTiHeH ToMeH Oomnubl. by HoTmkenep
OHJIIpPICTe TalJaJaHbUIFAaH OCIMJIIK IIMKi3aThIHBIH
(cTeBUs >KaIBIpaKTaphbl) SKOJOTHUSUIBIK —Ta3aJIBIFBIH
JOHE TEXHOJIOTHSIIBIK MPOLECTIH OapIibIK CaHUTap-
JIBIK-TUTHCHAJIBIK, HOpMajlapFa TOJIBIK COWKECTITiH
nonenpaeini. Ocpuiaiiiia, 93ipiaeHreH (QyHKIIMOHATIIBI
CYCBIHIap XUMUSITBIK TYPFBIAAH Kayilci3 eHiM peTiHe
CHIaTTANAAbl, OV ONApJAbIH HapbIKTarkl Oacekere
KaOLTeTTIIIIriH KoHEe TYTHIHYIIBUTBIK CEHIMIH apTThIPY-
JIbIH HETI3r1 (pakTopbl OOJIBI TaObLIA B

3eprrey KYMBICBIHBIH COHFBI  CaThICHIH/IA
(YHKIMOHAIIBI CYCHIHIAP/IBIH CaKTay Mep3iMi MeH

canayblK TYPaKTHUTBIFBIH HeTi3aey ke3menmdi. DyHk-
IUOHAIBI  CYCHIHIAPIBIH ~KOMMEPLHUSUIBIK — KOHE
TYTHIHYIIBUIBIK ~ TAPTHIMIBUIBIFBIH — AWKBIHIAWTHIH
MaHBI3IBl KOPCETKIN — ONapAblH CcakTay Mep3imi
IIIHAETT camayiblK MapaMeTpiepiHiH TYPaKThUIBIFbI
OonbIn TaObUTa Bl OChl MaKcaTTa OHIM yiTiiepine 6 ai
00i1BI TOHA3BITKEIII KaFnaiibiHaa (4 °C Temneparypa-
J1a) MOHUTOPHHT JKYPri3Uii.

CeHCopIbIK, KoHe (PU3MKa-XUMUSIIBIK KOpCeT-
KIIITEpIiH UHAMHUKAchl OOWBIHIIA cakTay Mep3imi
asKTayFaHHaH Keidin (6 aiimaH COH) Kypri3iireH
OPraHoOJICITUKAJIBIK TaJay HOTIKEIEePl CYChIHIap-
JBIH  JOMJIK JKOHE OCTETHKAIBIK KAaCHETTEPiHIH
YKOFaphbI JICHrei/ie CaKTaFaHbIH KopceTTi (8-kecte).

Kecte 8. ®yHKIIMOHANIBIK CYCBIHIAP/IbIH OPraHOJEII THKAJIBIK KopceTKimTepi (6 aii 00¥ibl cakTanFaH)

Ne | Yari Mait | domi Xommici | Tyci Kon- Kanmer KockiMira masiMer
TYpI CHCTEH- Gara
LHSICHI
1 Bakpinay Kapa 4,5+0,11 | 4,4+0,10 | 4,6+0,10 4,5+0,09 4,5+0,10 | momi com KyMcapFaH,
0OTEH JOM KK
2 Bakpinay KOK 4,4+0,09 | 4,5+0,08 | 4,4+0,09 4,4+0,10 4,42+ 0,09 | >KeHiJ, CepriTeTiH oM
3 | Huc.cy Kapa 3,8+0,09 | 4,0£0,1 | 4,1+0,12 3,9+0,11 3,954+0,10 | xomr uici TYpPaKThI, TYCi
DKCTpak- asJan e3reprex
4 | THICHI KOK 3,940,10 | 4,1+0,09 | 4,2+0,11 4,0+£0,10 4,05+0,09 | xour micTi, TypaKThI
9 | 40/80 % Kapa 3,7+¢0,10 | 3,9+0,08 | 4,0+0,09 3,4+0,11 3,75+0,10 | momi a3ymam KyMcapraH,
3TaHOI CYHBUITY KaXKeT
10 KOK 3,8+0,09 | 4,0+0,09 | 4,2+0,10 3,5+0,10 3,88+0,09 | Tyci MeH oMi TYpaKThI
1:3, 1:5 ece cyitbinTy
KaKeT
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Bapneik yarinepae pH nmenreitinin (3,3-3,5)
e3repiccia  Kalybl KypamMJac KOMIIOHEHTTEP/iH
XUMUSIIBIK WHEPTTUTTIH JKOHE THIPOJIN3 TIPOIlEC-
TepiHiH OoJMaybIH aiffaKTaiinbl. THIFBI3OBIK KOp-
ceTkimrepinin Mapruransl aybiTkyst (0,001-0,002
I/MII) CyChIHAAapAa TyHOa Ty3uUTy Hemece OymaHy
CHUSIKTHI IECTPYKTHBTI KYOBITBICTAP/IBIH KYPMETeHIH

nonenaeni. 3epTrey OaphIChIHAAa KaHT MOJIICPiHIH
OacTankpl MOHHEH a3jam TeMeHseyi Oaiikammasr (9-
Kecte). byn KyOpIIBIC ¥3aK cakTay Ke3iHmeri
MUHHUMAJJIBI OMOXUMHUSIIBIK TpaHchopMarusiiapMeH
XKOHE KeMipcynapAblH CyJbl THIPOJIU3IMEH TYCiH-
nipineni.

Kecre 9. CycriamapasiH GU3NKAIBIK KOHE XUMUSIIBIK KopceTKimTepi (6 aif cakTairaH)

Ne Yoari a1 pH TEBIFBI3OBIFEI OIEeKTPOTKI3TIMI-TITi KanTtTapasg
TYpi (/™) (MCwm/cm) MaccalbIK yieci,%

1 Bakpuiay Kapa 3,3 1,034+0,022 0,510,008 9,2+0,25

2 bakpuiay KOK 3,5 1,029+0,017 0,49+0,007 8,7+0,16

3 Kapa 3,5 1,043+0,023 0,56+0,010 1,48+0,023

4 80 % sTaHon | KoK 3,5 1,041+0,019 0,5540,010 1,29+0,019

9 40/80 % Kapa 3,5 1,046+0,025 0,59+0,014 4,6+0,045
10 3TaHOI KOK 3,5 1,044+0,021 0,58+0,011 4,440,029

O-kecremeri 6 alnpIK cakTay Mep3iMiHAeTi Kopvimuinowt

JIEPEKTep CYCHIHHBIH YKOFaphl TYPAKTHUIBIFBIH KOp-
cetti. pH MoHiHIH 6 aif Oolibl e3repicci3 Kaiysl (3,5)
pelenTypagarsl CTEBUS TIHUKO3MIATEPI MEH JIMMOH
KBIIKBUIBIHEIH OyQepiik ocepiMeH TYCIHIIpilemi.
Jlas1 OCBI TYPaKTBUIBIK CaKTay Mep3iMi COHBIHIA Ja
ACKOPOWH KBIIIKBUTBI MEH 0acka Jia aHTHOKCHJIAHT-
TapablH (QYHKIHOHAIABIK Oencenainirin  (86,5%
CaKTaJly JICHIelil) KaMTaMachl3 eTTi.

ConbiMeH Katap, (YHKIIHOHAIJBIK KOMIIO-
HEHTTEp MEH OMOJOTHSUIBIK KayilCi3MiKTiH TYpak-
ThUIBIFBI 3epTTeN . CychHAAPABIH (OYHKIIHOHAIBIK
KYHJIBUTBIFBIH alKbIHIAHTBIH aCKOPOUH KBIIIKBLIBI-
HBIH MOJIIepl CaKTay YakbIThIHIA TaOWFW Jierpa-
JaIys cajapblHaH a3/ial TOMEHIETeHIMEH, TOKIpH-
Oenik ynrinepae Oakpuiay HYyCKalapblHa KaparaHja
KOFaphl JeHrehae caktamabl. EH JkoFapel Typak-
TeUTBIK 40/80% 3TaHON CHIFBIHIBICHIMEH OAWBITHII-
FaH cycwiHmapaa Oaiikaniel (12,2 mr/100 mi), Oy
OHIMHIH aHTHOKCHJIAHTTHIK TMOTCHIIMAIBIH Y3aK
Mep3iMzie caKTayFa MYMKIHIIK Oepei.

MuKpoOHONOTHSIBIK Talgay HITHKesIepi 6
allJIbIK Mep3iM COHbIHJA Ja OaplbIK YITLIepaiH
CaHUTAPJIBIK-TUTHCHAJIBIK TallaliTapFa TOJBIK COH-
KecTiriH pactansl. JKanmsl MUKpoOTap caHbl Oeiri-
JICHTeH IIeKTeH acmajbl, aj [aTOreHIl MHUKpPO-
OpraHM3MJIEp, allIBITKBUIAP MEH 3€H CaHbIpayKyJlaK-
Tapbl aHBIKTANIFaH )KOK. KopeiTa aliTkanza, 6 alibIK
MOHHUTOPHHT HOTIDKENEpi d3iplieHreH (PyHKIIHOHAN-
Ibl  CYCBIHIApbIH OpPraHOJICNITUKAIBIK, (H3HKa-
XUMHSUTBIK,  JKOHE MHUKPOOHOJOTHSIIBIK TYPFBIIAH
TYpPaKThl €KEHAIriH JoJeNer, oJlapAbl eHIipicKe
SHI13Y/IIH FHUIBIMU HETi31eMeci OOJIbII TaObLIa b
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XKyprizinren kemieHIi 3epTTEyNepliH HOTH-
JKemepi OTaHABIK ImuKizaT — Stevia rebaudiana
Bertoni eciMziriHiH KOHIICHTpATTaphl HETi3iHIe
(hyHKITMOHANIBIK OAaFBITTaFbl CYCHIHAAPBI d3ipIey-
IiH FBUIBIMU JKOHE TPAKTUKAIBIK MAaHBI3IbUIBIFBIH
TONBIKTAM momnenyeiini. 3eprrey OapbIChIHIA ajbIH-
FaH HEri3ri FHUIBIMA TYXKBIPBIMIAp Kelecinei
KUHAKTAIJIBL:

v' DKCTpaKIvsi TEXHOJOTUSCHIH OHTalIaH-
JBIPYy — CTEBHS JKambIpaKTapblHAH OHOJIOTHSIIBIK
Oencenni 3arrapael Oemin amyaa 40% sxone 80%
STAHOJJIbI KOJIJIaHA OTBIPBIN JKYPIi3iJreH CaThbuIbI
SKCTPAKIUIAY ONICI €H KOFaphl THIMILUTIKTI
KepcerTi. byn omic OUCTHIBICHI€H CyMEH cajblc-
TBIPFAH/Ia OKCTPAKTUBTI 3aTTapAblH [IBIFBIMBIH
OHJIaFaH €Ce apTThIpyFa MYMKIHIIIK Oep/Ii.

v' PenenTypaHbl MOJENbIEy — OpraHoJern-
TUKAJIBIK TaJljlay HOTHXKECIHJIE CYChIHIAp KypaMbIH-
nmarel caxaposa mesmepin 50%-ra (80 r/m-men 40
I/I-Te JeiiH) a3alTyAblH TEXHOJOTHSIIBIK MYMKiH-
Iiri  Herizgenai. 25 capamniibIHBIH KaThICYBIMEH
KYpriziireH Garanay 3TaHONIBI ChIFbIHABLIAD (4.0-
4.15 Oamn) MeH KeK IIail Heri3iHaeri peuenrypa-
JMapJbIH JOMIIK YHJIECIMIUTI JKOFaphl eKeHIH
pacrtajpl.

v DyHKIHUOHANJIBIK JKOHE JHETAIBIK KYH/IbI-
JIBIK — TOKipUOETIiK yIriyiepAe KaHT MesmepiHiH 1,3-
4,7% apaJibifbiHa JICHIH TOMEHCYl OHIMHIH TOMEH
KaJIOPHSIIBUTBIFBIH XKOHE JIETABIK OaFbITHIH aifKbIH-
nanel. CoHbIMEH Katap, acKOPOMH KBIIKBUIBIHBIH
KOHIIEHTPALMsIChl OaKbUIay YITUIEpiMEH CaJbICTBIP-
ranna 2,5-3 ece aprein, 14,1 mr/100 mi-re kerri,
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OyJ1 eHIMHIH >KOFapbl aHTHOKCUJAHTTHIK OcJiceH-
JIUTITIH Aamesiaeii.

v Kayincizmik KepceTKimTepi — MHKpPOOHO-
JOTYSUIBIK ~ Tanjaynap MEH TOKCHKOJOTHSIIBIK
3eprreyiep (ayblp MeTalAapAbl aHbIKTay) OapIbIK
yarimepain TC2 caHaThIHOArsl eHIMIEpPre KOWBI-
JIATHIH HOPMATHBTIK TaJlallTapFa TOJBIK COMKECTITiH
YKOHE TYTHIHYIIBI YIIiH Kayilci3Airia aifFakTa bl

v Caxray TYpakTbUIBIFBI — 6 aif Ooiibl 4 °C
TeMIleparypaga KYpri3UiIreH MOHWUTOPHHI CYCBIH-
JapAbIH GU3MKa-XUMUSIIBIK )KYHeci MeH OopraHoien-
TUKANbIK MPOQUIiHIH TYPaKTBUIBIFBIH KOPCETTI.
TinTi cakray Mep3iMi asgkranraHia nga, (QyHK-
[MOHAJIBIK KOMITOHEHTTEPIiH (BuTamuH C) KOFaphl
JICHTelie CaKTallybl TaHJalIFaH TEXHOJOTHSIHBIH
CEHIMJILIITIH pacTaiabl.

XKannel anranga, o3IpIEHIeH CTEBUSIMEH
OalBITBUIFAH CYCBHIHIAP 3aMaHayd HYTpPUIHOJIOTHUS
TajantapblHa call KeJeTiH, Oocekere KaOuIeTTi
(YHKITMOHANIBIK 6HIM 00BN Ta0bu1a st [20].

3epTTey HOTIXKENEpiHIH MPAKTHUKAIBIK MaH-
BI3ABUTBIFE — Stevia rebaudiana Bertoni sxamnbipak-
TapblHaH QJIbIHFAaH TaOWFW  KOHLEHTpPATTapIbl
naiganaHy apKbpUIbl KAaHT MOJIIepi TOMEHIETiIreH,
AQHTUOKCHJAHTTHIK KACHET1 KOFaphbl (PYHKIIMOHAIIEI
CYCBIHAAP ©HAIPY TEXHOJOTUSCHIHBIH FHUIBIMU
Heri3nenyinge. ¥CBhIHBUIFAaH TEXHOJOTHS OTaHIBIK
OCIMJIIK IIUKI3aThIH THIMJII TMakjajiaHyFa, TaOuFu
TOTTUICHIPrilITep HEri3iHAe jkaHa OybIHIAFbI
IUETAIBIK OHIMIEP acCCOPTUMEHTIH KeHelTyre
MYMKIHIIK Gepeni. O3ipiieHreH penentypanap Taram
OHEPKaCiOl  KoCIMOpBIHAAPBIHIA — (QYHKIIMOHAIIBI
CyCHIHIAp  OHIIPICiH  YHBIMIACTBIPY  Ke3iHze
KOJIJaHbUTYbl MYMKiH. AJIIaFbl 3epTTEYNEpIe CTEBUS
KOHIIGHTPATTAPHIH ally MPOIECiH yIbTPaAbIOBICTHIK,
(epMeHTaTHBTIK KOHE MeMOpaHaNbIK TEXHOJO-
TUsjlap apKbpUIbl MHTCHCH(HKaUUsIay, OHOIOTHs-
TBIK OeNCeH/II KOCBUIBICTAPJIBIH HAKTHl KYpPaMbIH
xpomatorpadusuIbIK 9JICTEPMEH aHBIKTAY, COHJIAk-
aK OHIMHIH CakKTay TYPaKThUIBIFBIH ©HIIPICTIK
XKarmaiiaa Oarajay >KocrapiaHaibl.

Kap:kbL1anapipy Typaibl aknapart

3eprreynep KP ¥KM kapskplmaHabIpaThiH
HPH Ne AP26199175 «®yHKIMOHAIIBIK KACUETTEPI
KAKCAPTBUIFAaH MaMaHJIaHJIBIPBUIFAH CYCBIHIAP/IBI
NalbIHIAYy YIIIH CTEBUSHBIH CENCKIUSUIBIK JIMHUSI-
JapelH  3€pTTey» FHUIBIMH JK00achl  asichIHIA
XKYprizinai. Myanenep KaKThIFBICH XKOK.
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PA3PABOTKA PEHENITYPbI KOJIBACHOI'O XJIEBA U3 KOHUHBI
C JOBABJIEHUEM PACTUTEJIBHBIX KOMIIOHEHTOB

D) (B
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- ® D)
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(*TOO «Kazaxckuii HAY4HO - HCCIEAOBATENLCKHIE HHCTUTYT NepepadaThIBalonieil U NuIeBoi
npoMblnLIeHHOCTHY, Pecnybunka Ka3zaxcran, 050010, r. Aamartbl, CepkedaeBa 62,
2 MesxnyHapoAHbIIi HHKEHEPHO-TEXHOJIOTHYECKUI yHHBEpCHTeT, PecniyGauka Kaszaxcran,
Anmatsl 050060, nip. Anb-®apadu, 89/21 (np. Ainb-Papadu 93I7/5)
DeKTpOHHas 0YTa aBTOpa-KoppecHoHaeHTa: assembr@mail.ru*

B cmamve npedcmasnenvt pesynvmamst papadomku peyenmypvl KONOACHO20 X1e6a HA OCHO8e KOHUHbBL C
0obasnenuem pacmumenbHvIX KOMHOHEHMO8 — MOPKoeu, Kapmodghena u moikevt. Llenv uccinedoseanusn 3aKiouanace
paspadomxe peuenmypvl KOMOUHUPOSAHHO20 MACOPACMUMENbHO20 NPOOYKIMA U oueHKe enuanua enecenua 20 u 30%
PAcCmumensHozo colpbs HA €20 PU3UKO-XUMUYecKue u opzanoienmuyeckue nokazamenu. B xooe uccnedosanusn nposeoeno
CPagHeHUue KOHMPObHO20 00pa3ya, U3zoMmoeGieHHoz0 0e3 000as1eHUA PACHUMENbHbIX KOMNOHEHNO08, U 08YX ONbBIMHBIX
6apUAHMO6. YCMaH061eHO, YUMo 66e0eHuUe PACHUMETbHOZ0 CbIPbA CHOCOOCHIGYen Y8eTUUEeHUI0 MACCOBOI 00U 61azu U
COOepPIHCAHUA NUYEBLIX GO0IOKOH, A MAKMCE CHUNCEHUIO MACCO80U 0onu xycupa 6 2omogom npoodykme. Coodepiwcanue
KlemuyamKku @ ONbIMHBIX 00paszyax cocmaeuno oxkono 5% npu enecenuu 20% pacmumensnozo covlpvsa u okono 8% npu
enecenuu 30%. Ilo pezynomamam opzanoienmuiecKkoil OUeHKU Haudoee blcOKUe NOKA3AMenU cpeou ONbIMHBIX 00pa3yoe
nonyuenwvt ona eapuanma c¢ 20% pacmumenvnozo cvipva. Ilonyuennvie oannvle nOOMEEPIHCOAOM NEPCHEKMUGHOCHLL
UCNOIb306aHUA MOPKOGU, KapmMogensa u moiKevl npu papadomke KOMOUHUPOBAHHBIX MACOPACHMUMENbHBIX NPOOYKIMOE HA
OCHO6e KOHUHbBL U MO2YM OblMb UCHOIB306AHbI NPU COBEPUICHCINEOBAHUN Deyenmyp MACHbIX uzdenuil. Pesynomamot
UCCNIe008AHUS MAKIHCE 0EMOHCIPUDPYIOM 803MOMCHOCHb YIIYUIEHUA RUWEB0Il UEeHHOCIU NPOOYKmMaA 6e3 CyuiecmeeHHo20
YXyOuieHUs e20 OCHOGHBIX NOMPEOUMEIbCKUX CEOIICE.

KuaroueBblie ciioBa: Koa0acHblil XJje0, KOHUHA, PACTUTE/bHbIe HHTPEAUEHTbI, UIIEBasi HEHHOCTb,
OpraHoJIenTHKA.

OCIMAIK KOCITAJIAPBIH KOCA OTBIPBIIL )KbIJIKbI ETTHEH
JTAUBIHIAJFAH ET HAHBIHBIH, PEIIENITYPACBHIH 93IPJIEY

1 “
V.4. YOMAHOB, ‘I'.C. KEHEHPBAH,
20.K. BOPUBAN*, K. K. TOKAHOBA

(*«Ka3zak KaiiTa enjey %IHE TAFAM OHEPKACINTEPi FHUILIMH-3€PTTEY HHCTHTYThHD)
JKHIC, Kazakcran Pecniy6smmkacel, CepkedaeB k-ci 62, AanmaTtsl K., 050010,
ZX anbIKapAJIbIK HHKEHEPJIK — TEXHOJIOTHSUIBLIK YHUBepeuTeT, Kasakeran Pecmy6inkachi,
Aamarsl, 050060, aja-Papadu nanrbuibl, 89/21 an-Papadu qanrsuisl 93I/5)
ABTOP-KOPPECTIOHIEHTTIH 3JIEKTPOH/IBI TToYTackl: assembr@mail.ru*

Maxkanaoa ca6iz, kapmon JcoHe aACKAOAK CUAKMBL OCIMOIK MeKmi KOMnOHeHmmep KOCbUI2AH MHCbLAKblL emi
He2i3in0e2i WyMHCHIK HAHLIHLIY PEUEenmypacvlh a3ipjaey Hamudcenepi YColHbli2aH. 3epmmeydiy, maxcamol —
Kypamoacmouipulizan em-o0cimoik oHIMIHIH peuenmypacsin a3ipaey iicane ocimoix mexkmi wiukizammot 20 sncane 30%
Monuepinoe Kocyovly OaiblH OHIMHIN UIUKA-XUMUATIBIK HCIHE OP2AHOTIeRMUKAIbIK KOPCemKiuimepine acepin dazanay.
3epmmey oOapvicvinOa OCIMOIK KOMNOHeHmmepi KOCbLIMA2AH 0aKvliay yazici dcane exi madcipudenik HycKa
Canvicmuipoliovl. Ocimoix mekmi wiuKi3ammaul enzizy OHIMOe2i bl12aAN0bIH, MACCATBIK YAeC MEH MA2AMObIK, MATIUbIKINAD
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MOUMEPIHIY, apmyblHa, COHbIMEH KAmap Maiobll MAccanblK yaeciHiH meomenoeyine bIKnal ememini aHbIKmAaobl.
Taxcipubenix ynzinepoezi mazamovlk manuiblKmap moauiepi ocimoik wiukizamot 20% Kocvineanoa wamamen 5%, an 30%
Kocbuneanoa wamamen 8% Kypaoel. Opzanonenmuxanvlk 6azanay namudicenepi GouviHwia maycipubenik ynzinep
apacweinoa el scozapuvl Kepcemkiwmep 20% ocimoik wiuKizameol KOCbli2an HYcKaA0a aHbIKMA10bl. ANbIH2aH HaIMuICenep
JHCHLIKBL emi Heci3inoeci Kypamoacmoulpuliean em-oCiMOiK oHimOepin oHOipyde cabi3, Kapmon dicoHe acKadaKmol
nanioananyOvlyy NepcneKmuUGaAnblIbI2blH KOpcemeoi jHcone em OHIMOEPIHiN peyenmypacovli sncemindipyoe Ko0aHbvlaybl
mymkin. Convimen Kamap, 3epmmey Hamudiceaepi OHIMHIH He2i32i MYmMuIHYWIbLIbBIK Kacuemmepin aimapivliKkmail
memendemneil, OHbIH MAKAMOBIK, KYHOBLIbIZbIH APMMbIPY MYMKIHOIZIH KOpcemeoi.

Heri3ri ce3mep: eT HaHBbI, KBUIKbI €Ti, OCIMIIK TeKTeCc KOCHAAAP, TAaFAMABIK KYHIbLIBIK,
OPraHoJIeNTUKAJIBIK KACHETTep.

DEVELOPMENT OF A HORSEMEAT SAUSAGE LOAF FORMULATION
WITH THE ADDITION OF PLANT-BASED COMPONENTS

'U.CH. CHOMANOV, 'G.S. KENENBAY,
’A.K. BORIBAY*,?ZH.K. TOKANOVA

(*Kazakh Scientific Research Institute of Processing and Food Industry LLP,
238 Serkebayev Street 62, Almaty, 050010,
2 International University of Engineering and Technology, Kazakhstan, Almaty,
050060, 89/21 Al-Farabi avenue, 93G/5 Al-Farabi avenue)
Email address of the corresponding author: assembr@mail.ru*

The article presents the results of developing a sausage loaf formulation based on horse meat with the addition of
plant-derived ingredients, including carrot, potato, and pumpkin. The aim of the study was to develop a formulation for a
combined meat—plant product and to evaluate the effects of incorporating 20 and 30% plant raw materials on the
physicochemical and organoleptic properties of the final product. A control sample without plant ingredients and two
experimental formulations were compared. The incorporation of plant raw materials was found to increase the moisture
content and dietary fiber level while reducing the fat content of the finished product. The dietary fiber content reached
approximately 5% in the sample containing 20% plant raw materials and approximately 8% in the sample containing 30%.
According to the organoleptic evaluation, the experimental sample containing 20% plant raw materials demonstrated the
most favorable sensory characteristics. The obtained results confirm the potential of using carrot, potato, and pumpkin in
the development of combined meat—plant products based on horse meat and may contribute to the improvement of meat
product formulations. The findings also demonstrate the possibility of enhancing the nutritional value of the product
without substantially compromising its key consumer properties.

Keywords: sausage loaf, horsemeat, plant ingredients, nutritional value, organoleptic properties.

Beeoenue n b ~4-5 1 kupa B pacuére Ha 100 r ceiporo msca

B coBpeMeHHOM MHIIEBOM MPOU3BOJICTBE [2], boraTta MUHEPATEHBIMH JJIEMEHTAMH, B TOM YFHICIIE
pacTér MHTEpeC K KOMOMHHPOBAaHHBIM IPOIYKTaM, xene3oMm (~3,8 mr/100 1), u ButamuHOM Bz (=3,0
OOBEAMHSIONMM JKUBOTHOE M PACTHUTEIILHOE CHIPBE, Mkr/100 1) [2]. brmarogapst BBICOKOW NHINEBON H
MsicHbIE M3NIENUsl ¢ PACTUTEIBHBIMU HHTPEIHCHTAMHU OMONIOTMYECKON IIEHHOCTH KOHHMHA IIPEJCTaBIISIET
MO3BOJISIIOT MOBBICUTH MHIIEBYIO IIEHHOCTH (32 CUET WHTEpEeC KaK ChIphE Uil pa3paboOTKH KOMOHWHU-
IMUILICBBIX BOJIOKOH, BHUTAMHUHOB M OHOJOTHYECKH POBaHHBIX MSICHBIX MTPOTYKTOB.
AKTHBHBIX BEIIECTB PACTUTEIILHOTO ITPOUCXOXKICHNS), PacTtuTenbHble KOMITIOHEHTBI — MOPKOBb, KapTo-
YIYYIIATH OPTaHOJIENITHYECKUE CBOWCTBA TIPOYKTA, a (erb 1 THIKBA — JIOMOJHSIOT PEIENTypy KOJIOaCHOTO
TaKXKe CHH3UTh ce0eCTOMMOCTh Tpon3BocTBa [1, 2]. xjeba [EHHBIMH  TUTATEIHHBIMH  BEIIECTBAML.
KoHuHa sBisieTCA TPagMIMOHHBIM  JIUETHICCKUM MOpKOBb COOEPKUT 3HAYMTEILHOE KOJIMYECTBO [-
MSICOM: OHA COJICPKUT ~21—22 T TIOTHOIIEHHOT O OemKa kaporuHa (=8285 mkr/100 r) u nopsijika 2,8 T MUIIEeBbIX
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BosokoH Ha 100 1 [3]. Kaprodens — 6oraTelii HCTOUHUK
yIeBooB (kpaxmana, 10 15 1/100 1) u knetuatku (~2,1
/100 1), a Takxe comepskuT ButamuH C (1o 20 mr/100
r) [3]. TeikBa XapakTepu3yercsi BBICOKAM COAEpIKa-
HHEM BOJIbl U TaKXKe CIY)KUT MCTOYHHUKOM ITHIIEBBIX
BOJIOKOH [4, 5]. BBeZieHrE pacTUTEIILHOTO CHIPhS 000Ta-
IaeT TMPOAYKT BHUTAMHWHAMH, AHTHOKCHIAHTAMH U
JIpyruMH  OWONIOTMYECKH aKTUBHBIMH — BEIIECTBAMHU
pactutensHoro mpoucxoxaeHus [1, 3], uro momoxu-
TENHHO OTPAKASTCS Ha TUIIIEBOH [IEHHOCTH W3/IEITHSL.

BakHO MOAYEPKHYTB, YTO KauyecTBO M BKYCO-
apOMaTHUYECKHE CBOMCTBA KOJIOACHBIX XJIEOOB C pacTu-
TENHHBIMH HHTPEIUEHTaMH BO MHOTOM 3aBHUCST OT BH/IA
PacCTUTENHFHOTO0 KOMITIOHEHTa W CIoco0a €ro MoJro-
ToBKH. Tepmuuecku 00pabOTaHHbIC OBOIIH (HAIIPUMED,
ONaHIIMpOBaHHAST MOPKOBB, OTBAapHOM KapTOodep)
JIydIIIe UHTETPUPYIOTCS B MSICHOH (paprir, obecrieunBast
OJTHOPOJHYIO CTPYKTypy Impomykra [6]. Cremmu u
TPHIPaBbI IOMOTAIOT cOATAHCHPOBATh BKYC U apOMAT:
HarpuMmep, JOoOaBIeHWE UYeCHOKa, Tepra, TMHHA
TPaJUIIMOHHO YyYIllaeT BKYCO-apOMAaTHUECKU MpO-
¢unb KoMOac M XOPOIIO COYETACTCS C OBOIIHBIMH
HoTam¥ [7]. [lpu npaBuItbHO TOIOOpaHHON perenType
MPUCYTCTBHE MOPKOBH WM JPYTHX PaCTUTEIBHBIX
WHTPEIUEHTOB MOXKET IMOYTH HE OIIYIIAThCsl MOTpe-
OuTeneM: TPOMYKT COXPaHIET XapaKTePHBIA MSICHOM
BKYC C OTTEHKOM CIICIIMH W TIPHUBJICKATENIHHBIN IIBET.
PacTuTenbHble MHTPEMEHTH TaKKe BIUAIOT Ha
OKpAacKy W BHEIIHUI BUJ u3Aenus. MOpPKOBb U ThIKBa
MPUIAOT OaTOHY KOJOACHOTO W3/IENUS ATIETUTHBIN
OpaH)KEBO-PO30BBIA OTTEHOK, TOrNa KaK OECIBETHHIC
HAaIoJIHUTENH (KapTodelib) mpyu OOJIBIIMX J03aX MOTYT
pa30aBIATh HHTEHCUBHOCTD MSICHOTO IIBETA, JIENasi €r0
6onee OneqHbM [8]. TloaTOMY 1OJTFO HEUTPAITBHBIX T10
[[BETY KOMIIOHEHTOB OOBIYHO OIPaHHYMBAIOT WM
KOMITCHCHPYIOT JI00aBICHHEM HaTypalbHBIX Kpacu-
Tener (manpuky, cBEKIBI U p.) [8]. B menom, mpu
yMepeHHON no3upoBke (10 ~20%) pacTHTENBHEBIC
WHTPETUEHTHI HE OKA3bIBAIOT HETaTUBHOTO BIMSHUS Ha
OpraHoJIENTHYECKHE CBOMCTBA MSICHBIX — HM3CIHN;
HanpoTUB, OTMEYEHO MOBBIILICHHE COYHOCTH, IOSB-
JICHHE WHTEPECHBIX HIOAHCOB BKyCa W YIY4IIICHHE
LIBETOBOM Ir'aMMBbI IIPOIYKTA.

Kaprogens TpamuumoHHO npHMeHsieTcs B
MSICHBIX TEXHOJNIOTHSIX B BHUJIE KpaxMaJCOJEpIKaIlix
N00aBOK (kapTodenbHast MyKa, TTIOpe) JUIS TOBBIIIICHHS
BBIXOZIa M YIYYILEHHS KOHCUCTEHLIMH. TaK, BBEICHHUE
~3-5% xaprodenpHOii Mykd B KonbacHbIA apin
YCUIIMBAET CIOCOOHOCTh YJIEpP)KHMBAaTh BIAry W SKUP,
TMOBBIILIAS] COYHOCTH TOTOBOTO MpoayKTa [4]. OnHum u3
KITIOYEBBIX TPeOOBaHMI MpPU OOOTAIICHUM MSICHBIX
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MPOAYKTOB PaCTUTENBHBIM CBIPBEM SBISIETCS COXpa-
HEHHE  TIPUBICKATENIBHBIX  BKYCO-aPOMAaTHYECKHX
coiictB. CodyeTaHWe KOHHMHBI C PACTUTEIHHBIMU
KOMIIOHEHTAMH TIPEJICTABIISIET IEPCTICKTHBHOE HATPaB-
JieHWe TpH pa3paboTke KOMOMHHMPOBAHHBIX MSICHBIX
npoxykToB. KoHMHA XapakTepu3yeTcsl BBICOKOW MuILie-
BOM IICHHOCTBIO, & MOPKOBb, KapTo(enb ¥ THIKBA
SIBJISIFOTCS. ICTOYHUKAMH THIIIEBBIX BOJIOKOH U APYTHX
KOMIIOHEHTOB PACTHTENBHOTO MPOUCXOXIeHHs. Been-
€HHE OBOIITHOTO ChIPhSI MOXKET OKa3bIBATh BIIMSHUC HA
TIUIIEBYIO LIEHHOCTb, BIAr0yAePKUBAIOIIE CBOWCTBA U
OpraHoJIENTHYECKHE XapaKTEPHCTUKU TOTOBOTO IIPO-
nykra [9-14].

Panee mpoBeIEHHBIC HCCIIENOBAHMS TIOITBEPXK-
naroT 3P HEeKTUBHOCTH 00OTaIeHNs MSCHBIX TIPOTYKTOB
oBoramu. Hanpumep, 1o0aBiieHHe MOPKOBH U pe/Hca B
BapEHbIE KOIOACHBIE M3/IeNusl (KOMOACKH M3 MHICHKH)
yIAy4IllaeT COYHOCTh MPOAYKTa U €ro OOILIYI0 OpraHo-
JIENTHYECKYIO MTPUEMIIEMOCTb TT0 CPABHEHHIO C KOHTPO-
JeM. BKIFOYeHHE TBIKBEHHOTO IMOPE B PEICHTYPY
KYPUHBIX COCHCOK TPHBOAMT K JOCTOBEPHOMY CHIDKE-
HUIO COJICpYKaHMs J)KUpa U Oelka Mpu OAHOBPEMEHHOM
MOBBINICHUN MAaCCOBOM JIOJM BIIArM W KJICTYATKH B
npoaykre [14]. DT maHHBIE TIOATBEPKIAIOT IEIIECO-
00pa3HOCTb MCIOB30BaHUS PACTUTEIILHOTO CHIPhS IS
MOBBIICHHST MUTATETLHOW IIEHHOCTH M KadecTBa
MSICHBIX m3aennid. OTHaKO KOMOMHHPOBAHNUE KOHUHBI C
OBOIIHBIMU KOMIIOHEHTaMM [0 CHUX II0p H3Y4YCHO
HEJIOCTATOYHO, YTO ONpeieNsieT aKTyalbHOCTh U
HOBH3HY JIaHHOTO UCCIIE/IOBAHMSI.

Iesp viccenoBanus — paspaboTath perenTypy
KOJI0ACHOTO XJieba Ha OCHOBE KOHHHBI ¢ JOOABJIeHHEM
PACTUTENBHBIX KOMIIOHEHTOB M OKCHEPUMEHTAIBHO
OICHHTD BIIMSHUE KOJIMYECTBA MOPKOBH, KapTodens u
TBIKBBI Ha (DU3UKO-XUMHU-YECKUE H OPTaHOJICTITHIECKHE
MIOKa3aTeJI TOTOBOT'O MPOJyKTa

3agauu uccienoBaHuUs:

1. OGocHOBaTh BBIOOP CBHIPBSI LISl KOJIOACHOTO
xJjie0a (DYHKIIMOHAIBHOTO Ha3HAYCHUs (KOHMHA Kak
BBICOKONUTATENIbHOE MSICHOE CBHIPBE; OBOIIM  Kak
WCTOYHUK KJIETYATKH, BATAMUHOB Y aHTHOKCHJIAHTOB).

2. Pazpabotath perentypsl KoIoacHoro xiebda ¢
pa3IMuYHON J/I0J71€fl PAacTUTENFHOTO KOMIIOHEHTa |
MPUTOTOBUTH KOHTPOJIBHBIE M OTIBITHBIE 0OPa3LIBL.

3. TlpoBect aHAIM3 XHMHYECKOTO COCTaBa,
MoKazaTeqied KayecTBa W JETYCTAllIOHHYIO OIICHKY
00pas3IoB KoMbacHOro Xireda.

4. Onpenenuts ONTHMAIBGHYIO JOJIO PacTH-
TEITFHOTO CBHIPhSI, 00ECTICUNBAIOINTYIO 00OTaICHIE TIPO-
IyKTa 03 CHIDKEHHMS €TO OpraHOJIENTHYECKHUX CBOKCTB.
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Mamepuanvt u memoowl uccie006anuil

Hns  mpurotoBieHus  KoibacHOro — xiyeba
WCTIONH30BAT MSICHOE CBIphE — KOHHHY II€PBOTO
copTa, pacTUTENBHOE CHIPEE (MOPKOBB, KapTo(ens,
TBIKBY), HUTPUTHYIO COJIb, BOJY W CHEIMU (YEPHBIN
niepett, 0a3uIiK, manpuky). HutpurHyro comb mpume-
HSUTM B COOTBETCTBHH C pa3pabOTaHHOW PerenTypoit
npoxaykTa. Crienuy UCTONb30BaIH IS (POPMUPOBAHHS
BKyCa, apoMara M LIBeTa TOTOBOI'O M3IENusl, a BOLY —
Ut obecriedeHnsT HeoOXOMMMOW KOHCHCTEH-IMH U
COYHOCTH. BBIOOp MHIpEIUEHTOB ObUT HANpPaBJICH Ha
MOJTy4eHHe KOMOACHOro Xxieba ¢ 3aJaHHBIMU (PH3HKO-
XAMUYECKUMH M OPraHOJIENTHYCCKUMU  Xapak-
TEPUCTHKAMH.

AHanmu3 KayecTBa KOJIOACHOTO XJie0a BKITIOYAIT
OTIpe/ieNieHne XUMIYECKOro cocraBa (Bnara, OeloK,
JKHUP, 3014, KIETUYATKa) MO CTAHAAPTHHIM METOJIMKAaM B
cootserctBru ¢ ['OCT 33319-2015 [15], TOCT 25011-
2017 [16], TOCT 23042-2015 [17], TOCT 31727-2012

' pOBeZ[CHI/Ie HU3MEepeHUi
piaxkgoct Ha AND MX-50

; e 3 i ;\'a
0) M3MepeHne ak THBHOCTH BOJIBI
na AQUALAB 4TE

[18] m TOCT 31675-2012 [19] cooTBET-CTBEHHO.
Onpeneneave pH mposommmu mo ['OCT 33314-
2015[20], axtuBHOCT Boapl - o ['OCT ISO 21807-
2014 [21]. OpraHONIENTHYECKYIO OIEHKY OCYIIECTBII-
m o ['OCT 9959-2015 [22] ¢ mpumeneHueMm 9-
OUTHbHOW ITKaIBI (OIICHWBAacMbIC ITapaMeTphl. BHE-
ITHWIN BUJI, KOHCUCTCHIINS, I[BET, 3aI1ax, BKYC).

Jns npoBenenust GU3UKO-XUMHUYECKHX aHAIT30B
ucrionp3oBaym  mpudop Series 300 Food Analyser
(FOSS Analytical, [laaus), mpeaHa3sHAUYSHHBIN I
9KCIPECC-OLCHKN XHMHYECKOTO COCTaBa Msica U
MSICHBIX TIPOJIyKTOB METOJIOM OJIVKHEH MH(paKpacHOH
CTEKTPOCKOITHH. AKTHBHOCTE BOJIBI B 00pa3Iiax Kojioac-
Horo xJieba onpexnemnsum Ha iproope AQUALAB 4TE
(Decagon Devices, CIIIA). BnaxsHOCTh NpOIyKTa
H3MEPSUTH C UCTIONB30BAHUEM aHATIM3ATOPa BIKHOCTH
AND MX-50 (A&D Company, Snonus), pabotaro-

LIETO 110 MPHUHIIMITY TEPMOIPABUMETPUIECKOT0 aHAIN3a

(puc. 1).

B) Du3HK0-XUMHUECKHE aHATU3hI Ha
Series 300 Food Analyzer

Pucynox 1. O6opynoBanue /st onpeaeneHus GU3NKo-XMMHUUECKHX TIoKa3aTese KonbacHoro xieda

JlutepaTypHblii 0030p

CoBpeMeHHBIC HCCIEOBAHMS TTOKA3bIBAIOT,
YTO BKJIIOUEHHE PACTUTEIBHBIX KOMIIOHEHTOB, B
YaCTHOCTU IHILUEBBIX BOJIOKOH, MOJOKUTEIHHO
BJIUSICT HAa TEXHOJOIMUYECKHE U IMOTPEOUTEIBCKUE
cBOIiCTBa MSCHBIX u3nenuii. OOoramieHne MsCHBIX
MNPOAYKTOB AUETHUYECKOW KIETYaTKOW yiyyliaer
BOJIOYIEP’KUBAOIIYI0 CTIOCOOHOCTD, CHIDKAET ITOTe-
pU TIpU TEIUIOBOKM 00pabOTKEe M IMOBBIMIACT BBIXOJ
rotoBoro mpoxykra [23, 24]. JlobaBneHue pactur-
CJIbHBIX BOJIOKOH TaK)Ke CIIOCOOCTBYET 000TaIlICHUIO
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W3/IeIMi MUHEpaJaMHy U BUTAMUHAMH IIPU OJHOBpPE-
MEHHOM CHIDKCHHUH cojieprkanus xupa [23-25].

BBezieHne OBOIIHBIX T00ABOK, TAKUX KaK THIKBA
U MOpPKOBb, TOBBIIIACT TUTATENIBHYIO ILICHHOCTb,
oborarasi MpOAYKThl BUTAMHHAMH, KJIETYATKOH M
MUHEpAJIBLHBIMH BelecTBamu [26, 27].

CoBpeMeHHBIE TEH/ICHIIUH MSCOIepepadoTKH
OpPHEHTHUPOBAaHbl HAa CHW)KEHHE COJCPIKAHHs HAChI-
[IEHHBIX JKMUPOB M COJIM MPH OJHOBPEMEHHOM
oboramieHny perentyp (GyHKIMOHAIEHBIMH WHIpE-
nuentamu [28-30].
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UccnenoBanusi mociaegHUX JIeT TOATBEp-
KJAIOT, YTO YMEPEHHOE JT00AaBICHHE PaCTUTEIBHBIX
BOJIOKOH (1-3%) ymyummaer TekcTypy, BIarocBs-
3BIBAHHE M BBIXOJ MSICHBIX M3JIENIUH 03 YXYAIICHHS
OpraHoJICNITUYCeCKUX CBOHCTB. PaboTer Richards u
coaBT. (2024) moxazamm, 4Yro BBemeHHE 10 3%
MOPKOBHOTO JKMBbIXa TIOBBIIIAET BBIXOJ U BOJOYACP-
KHUBAIOLIYIO CIIOCOOHOCTh KOTJET, a 00aBKa THIK-
BeHHoro Mmacia (Coppola u coasr., 2025) ynyumaer
AHTUOKCHJAHTHYIO CTA0HJIBHOCTD M BKYC CBHIPOKOII-
yéupIx kondac [31,32].

Takum o00pa3oM, pacTHTENbHBIE HHTpE-
JIMEHTHI, B YaCTHOCTH MOPKOBb W THIKBA, CIIOCO0-
CTBYIOT YJIyUIICHUIO TEKCTYPbI, MUIIEBOW IICHHOCTH
U TCXHOJIOTUYECKUX XaPAKTCPUCTHUK MIACHBIX HU3JC-
T, YTO TOJTBEPXKIAET MEPCIECKTUBHOCTh UX
MPUMEHEHUsI TPH Pa3paboTKe KOMOWHUPOBAHHBIX

Tabnumna 1. Perienitypa komnbacHoro xneba

MSICHBIX TPOIYKTOB.

Pesynomamul
oocysmcoenue

Ha ocHOBe mnOOOOpaHHBIX HMHIPEIUEHTOB
ObL1a pa3zpaboTaHa perenTypa KojbdacHoro xyeba. B
KayecTBE OCHOBHBIX KOMIIOHEHTOB HCIOJIb30BAIH
MSICHOE CBIpBE, PACTHTEILHOE CHIphe (KapTodelnb,
MOPKOBb, THIKBa) BOJAY, HUTPUTHYIO COJb, & TaKXe
cneunu (u€pHBId mepern, Oa3wink, mampuka). s
CpaBHEHHMA ObLI  NPUTOTOBJIEH  KOHTPOJIbHBIN
BapHaHT W [Ba ONBITHBIX o0Opa3la C pa3TuYHON
JI0JIei MSICHOTO M pacTHTeNbHOTO Chipbs (Tabm. 1).
Brenenme mpsHOCTEH OBUIO  HAmpaBlIeHO Ha
yIIy4IlIEHUE OPTaHOJENTUYECKUX XaAPAKTEPHUCTHUK
(Bkyc, apomar, ILBET), a TaKkKe Ha IOBBIIICHHUE
(yHKIHMOHANBHBIX CBOMCTB MPOIYKTA.

uccneoosanui u ux

IToka3aTens KoHnTpoJbHbIii 00pa3en OnsiT 1-20% OnsiT 2-30%

MsicHoe chIpbe, T 470 400 350

PactutenbHoe CHIPBE, T - 100 150

Bonma, r 30 - -

Coub (HUTpHUTHAS), T 10 10 10

UYepHslii neper, T 2 2 2

Bazunuk, r 2 1 1

ITanpuxka, r - - 1

Tabnmuma 1 JgeMOHCTpUPYET pelenTypHBINA KOBH, KapTodes U THIKBHI.

COCTaB KOHTPOJILHOTO W OIBITHBIX 00pa3IoB KOJI- Jns  OmBITHBIX  00pas3loB  HUCIOJIb30BaHA
OacHoro xmeba. OTIMYMs 3aKIIOYAIOTCS BO BBe- CBeXXeyOoliHas  KOHWHA  (OJHOCOPTHOE  MSICO

JNEHUH PACTUTENBHOTO CHIPbS W W3MEHEHHUH
KOJIMUYECTBA MPSHOCTEH.
B koHTpombHOM o00pasiie pacTHUTEIbHOE

ChIpbE OTCYTCTBOBaJO. B ombiTHOM oOpasme 1
COJIep)KaHUE PACTUTEIIBHOTO ChIPhS COCTABIISLIO
20%, a B omeiTHOM oOpasie 2 - 30% oT macchl
MSICOPACTUTEIbHOH OCHOBBL. COOTHOIICHHE MSC-
HOTO U PaCTUTEIHHOTO CHIPbS COCTaBIISIO COOTBET-
crBenHo 400:100 r u 350:150 r. B kauectBe
PACTUTEIBHOIO CBIPbS HCIIOJIB30BAIH CMECh MOD-
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Jomaa), MOJTy4YeHHas M3 TyII KOHIOUIEHHOTO
pasBeaeHus. Msco ObUIO  IPOKPYYEHO uepes3
MSICOPYOKY C OTBEPCTHSMH 5 MM.

WHrpenueHTs! TUIATENbHO EPEMEIINBANN 10
TOMOTEHHOTO COCTOSIHHA. M3 moiydeHHoro Qapia
(dopMOBaNK TPOJONTOBATEIC «XJIEOLBI» MAacCcol
~500 1, xoropeie 3amekamu mpu 180 °C go
JOCTHXKEHUS BHyTpeHHeH Temneparypsl 75—-80 °C.
['oToBBIE M3mENHsS OXJNaXXJadud M YIMaKOBHIBAIU B
BaKyyMHbBI€ TAKEThI JIJIsl OIICHKH KavecTBa (puc. 2).
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Pucynox 2. ['oToBBIi1 KOJIOACHBIH XJ1€0, yITaKOBaHHBIH B BAKYYMHBIH aKeT

Dusuro-xumuyeckue nokazamenu
PesynbTarhl aHam3a OCHOBHBIX KOMIIOHEHTOB
W [OKa3aTenell KauecTBa MpUBE/CHbI B TabuIIe 2.

JloGaByieHHE PACTHTEIBHOTO CBHIPbs 3HAYH-
TEJILHO MOBJIMSIIO Ha COCTaB KOJI0AaCHOTo Xjeba.

Tabnuna 2. PU3MKO-XUMHUYECKUE MOKa3aTeIn KoJ0acHoro xjieda (B MpOLEHTaX OT MacChl IIPOIYKTa, CPEAHUE 3HAUCHMS)

Ioxazatenn Kontpons Omsit 1-20% Omnsit 2 —30%
Biara, % 61,5 69,1 72,1

Benok, % 19,0-19,5 15-16 13

Kup, % 17 15 13

3oina, % 2,0 25 3,0
Kneuarka, % 0 ~5 ~8

pH 5,8 59 6,0

aw 0,97 0,92 0,94

Kax BuaHO 13 TabnmuLIb! 2, OMBITHBIE 00pa3Lbl ¢
pacTUTENBHBIMU HHTPEIMEHTAMA HMMEIOT OOJIBIIYIO
BJIKHOCTB TI0 CPaBHEHHIO ¢ KOHTPOJIEM: y 00pasia ¢
30% pacTUTENLHOTO ChIPbS MaccoBas JOJsl BIaru
nocturina ~72%, 4uro cymectBeHHO Bbime 61,5% y
KOHTpOJISl. DTO CBSI3aHO C TEM, YTO paCTHTENbHbBIE
KOMIIOHEHTBI — OCOOEHHO IMUIIEBIE BOJIOKHA — CIO-
COOHBI yJICPYKUBATh BOJLY B TIPO/IYKTE M TIOBBIIIATH €T0
BIaroéMKocTh. JloOaBieHre PacTUTENHHOTO CBHIPhS B
MSICHOH (hapil MOBBIIAET BOJOCBS3BIBAIOLIYIO CIIO-
COOHOCTh M CHMJKA€T HOTEPH BOABI MPU TepMOOOpa-
0oTke, Onmaroyjapsi 4eMy BBIXOJl TOTOBOTO TPOIYKTa
yBenuuuBaercs. Haimm pesynbTaTsl MOATBEP)KAAIOT
3TO: MOTEPH MPH 3aNIEKAHUH OTBITHBIX 00Pa30B ObLIH
MEHBIIIE, BIAXHOCTh — BBINIE, & BBIXOJ T'OTOBOTO
MIPOIyKTa — OOJIBIIE, YeM Y KOHTPOJBHOTO [12].

OIHOBPEMEHHO € POCTOM BJIKHOCTH HaOJIIO-
JaeTcsl 3HAYMTEIbHOE CHWKEHHE JIONW JKHMpa B
oboraméHHbIX 00pasiax. KoHTpolbHbINH KOIOacHbIH
x71e0 conepxain okoso 17% sxupa, Torna Kak odpaser
¢ 30% pacTuTensHOro chlpbs — nopsaaka 13% xwpa.
3TO0 3aKOHOMEPHO, MOCKOJBKY YacTh MSCHOTO CHIPHS
(BMecTe € )KUBOTHBIM KHPOM) 3aMEHSIETCS] HEKHUPHBIM
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pacTUTeNFHBIM KOMITOHEHTOM. Kpome Toro, maxke
OCTaBILMICS KUBOTHBII KUP B NPUCYTCTBUU PACTH-
TENBHBIX WHIPEIUCHTOB pPAaCHpeeNsieTcs] HHaue:
[MUIIEBbIE BOJIOKHA W PACTUTENHHBIE OEIKH MOTYT
YaCTUYHO 3MYJIIHPOBATh KUP U CHUKATH €r0 BBIXOJ
Ha MOBEPXHOCTh, CHIOCOOCTBYs 00jiee paBHOMEPHOMY
pacrpe/ielleHii0 U YACPKaHWIO JKUpa BHYTPH TPO-
nykra [12]. Tem caMbiM [OCTHTacTCs CHIDKEHHUE
(haKTUUEeCKON >KUPHOCTH TPOAYKTa — BayKHBINA IOJIO-
YKUTENBHBIN 3P (EKT ¢ TOUKHM 3peHUsI AUETOIOTHH.

Hons Genka B o0pasnax HM3MEHWIACh MEHeEe
CYIIECTBEHHO. Y KOHTPOJBHHOTO 00pasla MaccoBas
noist 6enka - 19%, Tora Kak y OnbITHBIX — OKOJIO 16%.
HeGosnpiioe cHImkEHNE OTHOCUTENIBHOIO COACPIKAHUS
Oenka B OIBITaX OOBICHSETCS ABYMs ()aKTOpPaMH: BO-
MEPBBIX, 32 CYET IOBBINICHHOW BJIAXHOCTH 00IIee
COZIep>KaHUe CYyXHX BEILIECTB HECKOJIBKO «Pa30aBIeHO»
BOJIOM; BO-BTOPBIX, PAacCTUTEIBHOE CBIPBE, Kak
MIPaBUJIO, COAEPKUT MEHbIIEe Oenka (B mepecuére Ha
Maccy MpOIyKTa), 4eM BBICOKOOEIKOBOE MSCO.

Bo Bcex 00pasnax MCIoib30Bald OAMHAKOBOE
KOJIMYIECTBO HUTPUTHOH comri — 10 T Ha pelienTypHyo
3aKJIaJKy, IO3TOMY Pa3IW4Ms B MacCOBOM JIOJIE 30JIbI
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Mex Ty oOpa3iamu ObUTH HE3HAUYUTEITLHBIMU

B xoHTponbHOM 00pasme KieTdaTka MpakTH-
4ecKH OTCyTcTBOBaja. IIpn BBeneHMH PacTUTENIHLHOTO
CBIPBsI €€ COAEpKaHNE YBENNIMIOCh IIPUMEPHO 110 5%
B 00pastie ¢ 20% pacTUTENTHLHOrO KOMIIOHEHTA H 110 8%
B oOpasue ¢ 30%. IlomydeHHble 1aHHBIE CBUIETEIb-
CIBYIOT O 3aKOHOMEPHOM YBEIMYEHHH COACP)KAHUS
KJIETYaTKH [0 Mepe TOBBILECHUS JOIH OBOILIHOTO
cbIpbst. OMHOBPEMEHHO B OMBITHBIX 00pa3lax oTMeya-
JIOCh CHWKEHHE MAcCCOBOW JI0JIU JKUpa 10 CPABHEHUIO
¢ kouTponuem [13].

THoxazamenu pH u akmusnocmu 600bl

Mamepernust pH mokazamu, 9To BCe 0OpasIlbl
AMEIOT CITa0OKHUCIYI0, OJFM3KYI0 K HEUTpabHOM
peaxkmuto (pH okomno 5,8-6,0). CyIiecTBEHHBIX pas-
JIMYUI MKy KOHTPOJIBHBIM U OIIBITHBIMH 00pa3LamMu
HE BBISBICHO: TOOABJICHUE PACTUTEIBLHOTO CBHIPbS HE
npuBeno K 3aMerHomy casury pH. HeOombimoe
noBelllieHue pH B OMNBITHBIX BapuaHTax (10 ~6,0)
MOXXHO OOBSICHUTH TEM, YTO PACTHTENbHBIC HHIpE-
JIMEHTHI MOTJIM MMETh HEUTPaJIbHBIA WIH 4yTh OOJiee
BBICOKHI cOOCTBEHHBII pH U ciierka cHU3MITN 00IILYI0
KHCIJIOTHOCTb MSICHOM cHCTeMBI. OTHAKO B IIEJIOM BCE
o0pasipl HaxXoAATCA B TUNWUYHOM AuanaszoHe pH
Bap€HbIX MACHBIX MPOAYKTOB (5,7-6,1), uTo cooTBeT-
CTBYET HECOPOXXEHHBIM, HEKUCIIBIM IIPOLYKTaM.

AKTHBHOCTb BOJIbI (2_W) OKa3aJlach BBICOKOU Y
BCEX HCCIICNOBAaHHBIX OOpa3loB, HO HWMeNach
WHTEpEeCcHas] TEHAEHUUs: o0pa3upl ¢ J0OaBKaMH
PacTUTENBHOTO ChIPbS MMEJIM HEMHOT'O 00Jiee HU3KYIO
a W, 4eM KOHTpOJbHBIA. Tak, Uil KOHTPOJBHOIO
obpasia a w = 0,97, Torna kak B obpasie ¢ 30%
pacturensHOro ceipbst a w =~ 0,94, a ¢ 20% — okono
0,92 (mpu Ttemneparype m3mepenus 25 °C). Xors
OITBITHBIE 00pa3libl cojiepkaT Oosbliie OOIIei Biary,

OpraHonenTuYeckas oueHka konbacHoro xneba

KomncucTe

———— Ueer Ha paspese

— Apomar
Pucynox 3. PagapHas auarpamma, CpaBHHBAIOIIAsl CPEAHUE JETYCTAIIMOHHBIE OEHKH KOHTPOJILHOIO 00pasiia KoJ0acHOro
xneba (0% pacTUTENbHBIX HHTPEAUEHTOB), ONBITHOrO 06pasia 1 (20% pacTUTENBLHOTO ChIPhst) M OMBITHOrO 00pasiia 2 (30%
PACTUTENILHOTO CHIPBS) 110 MATH OPraHONENTHYECKUM MOKA3aTEIISIM
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YacThb 5TOH BOJBI CBS3aHA MATPUKCOM THIIEBBIX
BOJOKOH ¥ OENKOB MW MeHee JOCTyNHa Jis
MHKPOOPIaHU3MOB, YTO W OTpPaKaeTcs B HE3Ha-
YUTENHPHOM CHIDKCHHM AaKTHBHOCTH BOJBL VHBIMEI
CIIOBAaMH, PACTUTENIbHBIC IMIIEBHIE BOJOKHA «CBSI-
3BIBAIOT BJAry, MMOHIKAs €€ CBOOOIHYIO (aKTHBHYIO)
9acTh. 3HAYEHHWS AaKTHBHOCTH BOJBI  OMBITHBIX
00pa3LoB ObUIM HIKE 1O CPaBHEHHUIO C KOHTPOIEM,
YTO MOXET OBITH CBSI3aHO CO CBS3BIBAHHEM 4YacTU
BIarM KOMIIOHCHTaMH PAaCTHTEIBFHOTO ChIpbs. B
HacTosIeM uccienoBanu pH M aKTUBHOCTH BOJIBI
paccMaTpuUBaIMCh Kak (H3UKO-XMMHUYECKHE Xapak-
TEPUCTHKH TIPOAyKTa. MHUKpOOHOIOrHYEeCKHe TTOKa3a-
TEITN ¥ CPOK XpaHEHHs He OIpeesumich [ 14].

Opeanonenmuyeckas oyenka

[lo naHHBIM WCCNENOBaHMS, OPraHOJENITH-
YecKWe CBOWMCTBA KojioacHOTo Xieba (KOHWHA C
pacTUTENbHBIMU J100aBKaMH) OIICHHBAJINCH JIETYCTa-
TOpaMHu 10 9-0aJUTbHOM IIKaje B COOTBETCTBHUH C
T'OCT 9959-2015. OueHuBanuch MATh MApPaMETPOB:
BHEIIHUI BUI, IBET Ha pa3pe3e, KOHCUCTEHIIHS, BKYC U
apomar.

Hwke npuBeneHsl cpemHue Oammsl Uit
KOHTpOJIbHOTO 00pasua (0% pacTUTENBHOTO ChIPbS) U
JIBYX OTBITHBIX 00pa3uoB — ¢ 20% u 30% nobapneHws
PaCTUTETBEHOTO CHIPhS COOTBETCTBECHHO:

* BHemHwuii BUI: KOHTPOJb — 9 GaJIoB; OIBIT
1 (20%) — 9; omerT 2 (30%) — 80%) — 8

* Koncucrenmus: KoHTpoIb — 9; ombit 1 (20%)
—8; omwit 2 (30%) — 7

* Bkyc: koHTpOss — 9; onbIT 1 (20%) — 8; ombIT
2 (30%) -7

* Apowmat: KoHTpoJb — 9; omnbIT 1 (20%) — 8;
orteIT 2 (30%) — 7

——— KouTpons (0%)
oneLIT 1 (20%)
—— OnbIT 2 (30%)
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U3 pmarpamMmbl BUAHO, YTO KOHTPOJBHBIN
o0pa3zel MOJyYHiI MaKCHMAJIbHO BBICOKHE OLIEHKH
10 BCEM KPHUTEpPUsSIM (B OCHOBHOM 9 6amioB, TO
ecThb «oTInYHO»). Obpazern ¢ 30% pacTUTETHHOTO
CBIPbS IMEET OoJiee HU3KUE NMOKa3aTeNn: BHEIIHUT
BHJ ¥ 1[BET OLICHEHHI B 8 OAJVIOB, @ KOHCHUCTEHIMS,
BKyC W apomar — B 7 OamuoB (3aMETHO MsAr4e
TEKCTypa M ciabee MSICHOM BKyc/apoMaT IO
cpaBHEHUIO ¢ KoHTpoJeM). Obpaser ¢ 20% pactu-
TEJIHHOTO CHIPbS COXpaHSEeT BBICOKOE KAa4eCTBO —
BHEIIHUI BHJ HE YCTyMaeT KOHTpoo (9 6anos),
MpoYre CBOMCTBA OIIEHEHHI OKOJIO 8 0aoB, YTO
JIUIIh HE3HAYUTEIFHO HIUXKE, YeM Y KOHTPOJIEHOTO
mponaykra. Takum o0pazoMm, yMmepeHHas OIS
pacTUTENbHBIX KOMIOHEHTOB (~20%) mpakTuiec-
K HE CHIDKAeT OpPTraHOJEeNITUYECKHE CBOICTBa
Kos10acHoro xjae0a, Toraa kak 0osee BEICOKas J0JIS
(30%) mnpHBOIUT K HEKOTOPOMY YXYAILICHHIO
KOHCHCTEHIINH, COYHOCTH, BKyCa U apomara.

3akniouenue

B pesynbrate uccienoBanus pa3paboTaHbI
pelenTyphl KOJIOACHOTO Xjie0a Ha OCHOBE KOHHMHBI
¢ nobasnenneM 20 u 30% pacTUTENBHOTO CHIPBS.
YcTaHOBIEHO, YTO BBEACHUE MOPKOBH, KapTO(es
W THIKBBl OKa3blBaeT BIMSHUEC Ha (QHUIUKO-
XUMHYECKAE W OPTaHOJENTHYECKUE ITOKA3aTEeH
TOTOBOTO MIPOJIYKTA.

B onbiTHRIX OOpa3max IO CpaBHEHHUIO C
KOHTPOJIEM OTMEUYEHO YBEINICHUE MacCOBOH JOJIN
BIIaTH W KJIETYATKH W CHW)KCHHE COJEp)KaHUs
xupa. B oOpasue ¢ 20% pacTUTENBHOTO ChHIPhS
coJiep)kaHue KIIETYaTKH COCTaBIsUIO OKoio 5%, a
MpH  YBEIMYEHUH [0 PACTUTEIHHOTO KOMIIO-
"eHTa 10 30% — oxono 8%.

OpranosenTuyeckas OIEHKa T0Ka3ajia, 4To
obpazen; ¢ 20% pacTHTEIBHOTO CHIPbSI XapaKTepH-
30BaJics HaNOOJIee BRICOKUMH TTOKA3aTEISIMU CPEIH
OTBITHBIX BapHaHTOB W TO OOJBIIMHCTBY Xapak-
TEPHUCTHK JIUIIH HE3HAYUTEITBHO YCTYIA KOHTPOITh-
HOMY 00pasily. YBenudeHHe JOJHM PaCTUTEILHOIO
celpbst 10 30% COMpOBOXKIAIOCH CHMKEHHEM
OIICHOK KOHCHUCTEHIIVH, BKyCa U apoMara.

Takum 00pa3oM, Ha OCHOBAaHUU COBOKYII-
HOCTH HCCIIEJOBAaHHBIX (U3UKO-XMMHUYECKUX U
OpPraHoJIENTUYECKUX MOKa3aTesie paloHAIbHOU
UL pa3pa0OTaHHOW pelenTyphbl SBISETCS JIOJIS
pacturenbHoro celpbs 20%. IlonydyeHHble pe3yib-
TaThl MOTYT OBITH MCIIOJIb30BaHBI IIPU pa3paboTKe
KOMOWHHUPOBAHHBIX MSCOPACTUTEIBHBIX MPOIYK-
TOB HAa OCHOBE KOHUHBI.

MukpoOuosoruyeckue MoKa3zaTead M HX
W3MEHEHHE B MPOIEcCce XPaHEHUs B HACTOsIIEH
paboTe He HCCIeIOBATUCH, TIOATOMY 000CHOBaHHE
CpOKa TOAHOCTH TpeOyeT NPOBEICHHS OTACIbHBIX
MUKpPOOHOIOTUIECKHX MCCIIeTOBAaHMI.
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CPABHUTEJBHAS XAPAKTEPUCTHUKA MMUIIEBOM IEHHOCTH MSICA,
PEAJIM3YEMOI'O HA PBIHKAX 3AITAJTHOI'O U BOCTOYHOI'O KA3ZAXCTAHA

M. TACKBIH "2, KA. KA3AEB "¥, JK.H. YVBAHUCKAHOBA*'=,
A.FO. MUPOHEHKO “¥, A.Ill. IIAPUITIFAEBA

(Kazaxckas akagemusi nutanus, Pecmyonanka Kazaxcran, 050008, Anmatsl, KioukoBa 66)
DekTpoHHas TIouTa aBTopa-koppecmonmenta: zhuldyz.uvaniskanova@mail.com*

B cmamve npedcmaenena cpasnumenvHas OYeHKA RUWLEE0I UEeHHOCMU 206A0UHbl, OAPAHUHbL U KOHUHDL,
peanuszyemvlx Ha pulHKax 08yx pezuonoe Kazaxcmana: 3anaonozo pecuona (Amuipayckas oonacms) u Bocmounozo
Kazaxcmana (meppumopusa Pyonozo Anmas). Ycmanoenenst onpeoenennvie MedcpecuoHanbHble PA3nuius: Maco
3anaonozo Kazaxcmana xapaxmepusyemcsa HOGbIUEHHBIM coOepicanuem 0enka, Kanvuyusa, gocghopa u sncenesa,
mozoa Kaxk npodykyusa Bocmounozo pecuona omnuuaemca 6onee GblCOKUM COOEPHCAHUEM GHYMPUMbBIULIEUHO20
scupa, uyunka, mapeanya u eumamuna E. Haubonee yennvim no ypoeHw 0OenKa MACOM AGNAEMCA 206i0UHA
3anaonozo Kaszaxcmana (24,21£0,21 %). Haubonvwee xonuuecmeo dcupa coodeprcum oOapanuna Bocmounozo
Kazaxcmana (4,91£0,09 %). Cpeou uccnedyemuix 6uo08 maca Haudoiee Kanopuitnoi okazanacy 2oeaouna (132,1-
133,4 kkan/1002). B oopasyax 3anadnozo pecuona cooeprcanue Kanvyusa oocmuzaem 22,4+0,7 m2/100 2 (konuna),
docghopa 130,6+£3,9 m2/100 2 (206a0una), xnceneza 2,55+0,08 m/100 2 (206a0una). B Bocmounom pezuone
3aghukcupoeanst 6onee evicokue Konuenmpauuu uyunka (0o 3,13£0,09 m2/100 2 ¢ konumne) u mapzanuya (00
0,110+0,003 m2/100 2 6 206a0une u konune). Taxice 3aghuxcuposano nogviuieHHoOe cooepricanue a-mokoghepona 6
konune Bocmounozo Kazaxcmana (0,765+0,023 m2/100 2), mozoa kax 6apanuna 3anaonozo Kazaxcmana
omauyaemcsa evlcokum yposnem eumamuna Bz (11,040+0,331 m2/100 2). Ilonyuennsie 0annvle ceudemenbCmeyon o
CYULeCmeeHHOM GIUAHUU PECUOHATILHBIX HPUPOOHO-20XUMUYECKUX YCI08UIl HA (Popmuposanue HympumugHozo
npoguna MACHOU NPOOYKUUU U NO3B0/AION PEKOMEHO08AMY 206A0UHY, OAPAHUHY U KOHUHY K 6KIIOUEHUI0 6
NOBCEOHEBHbLIL PAUUOH 0151 NOKPLIMUA NOMPedHOCmell 8 npomeune, MaKpo- u MUKPOIIeMEHMAx U UMAMUHAX.
Pe3ynomamut mozym 0vlms uUCno16308aHbl HPU PA3PAOGOMKe PEZUOHAIbHO AOARMUPOSAHHBIX PeKOMEHOAuuil no
DPAYUOHAILHOMY U Jle4eOHO-NPOPUIAKMUYECKOMY RUMAHUIO, 4 MAK)Mce 6 CUcCHeMe KOHMPOJA Kaiecmea u
0e30nacHoCmu RULLEBBIX NPOOYKMO8.

KiroueBnle ciioBa: Ka3aXCTaH, MsCHasi NMPOAYKIMSA, NUIIEBass HEHHOCTb, MHKPO3JIEMEHTDI,
BUTaMMHHBbI.

BATBIC )KOHE HIBIFbIC KASAKCTAH HAPBIKTAPBIHJIA ET OHIMAEPIHIH
TAFAM/BIK KYH/IbIJIBIF BIHA CAJIBICTBIPMAJIBI CUITATTAMA

M. TACKBIH, K.A. KA3AEB, ’)K.H. YVBAHHUCKAHOBA*,
A.FO. MUPOHEHKO, AL LLIAPUIIBAEBA

(Ka3ak Taramrany akagemmsicbl, Kazakcran Pecnyoaukacel, 050008, Anmarel K., Kiioukos ke, 66)
ABTOP-KOPPECTIOHIEHTTIH 37eKTpoHIBIK momrracsl: Zzhuldyz.uvaniskanova@mail.com *

Maxanaoa Kazaxcmannwviy exi onipi bamoic Kazaxkcman (Amowipay o6avicet) scone Ilvievic Kazaxcman
(Pyonwtii Anmaii aymazel) HAPLIKMAPLIHOA CAMBLIAMBIH CUBIP, KOUL JHCIHE HCHLIKbL eMmINiH Ma2amoblK KYHObLIbIZbIHA
canpicmolpmansl oazanay ycypeizinzen. Aimaxkmap apacelnoazol eneyii aublpmMamblibiKkmap ansikmanoot: bamoic
Kazaxcmanoazot em axywi3, kanvuyuil, pocghop scone memip monuepinin sncozapvt 00JybIMEeH CUNAMMANAObL, AJl
Hlvizvic atimakmazel emme OyamivlKem iwinoezi mail, mulpvit, mapzaney dxdcane E 0apymeni monwepi ycozapot
00710b1. AKybI3 monuepi oouvinuia eH dncozapvt kopcemkiw (24,21+0,21 %) bamwvic Kazaxkcman cuwvlp eminoe
anviKmanovl. Maiioviy ew scozapvl monuepi (4,91+0,09 %) Hlvizvic Kazaxcman Kot eminde mipkenoi. 3epmmenzen
em mypaepiniy iwinoe ew incozapvl IHepzemuranvik Kynoovlvlk (132,1—133,4 kkan/100 2) cuvlp eminoe 6aiiKanovl.
Bbamouic onip ynzinepinde kanvyuii moauwepi yncolnkol eminde 22,4+0,7 m2/100 2-2a, pocgpop cuvip eminoe 130,6+3,9
m2/100 2-2a, an memip monwepi cuvtp eminoe 2,55+0,08 m2/100 2-2a deiiin sncemmi. Lllvizvic oHipOe mblpblUImbLY
(rrcvrnkel eminoe 3,13+0,09 m2/100 2 oeiiin) sncone mapzaneymin (cuwvlp sncane xeovlakot eminoe 0,110+0,003 me/100 2
Oeilin) ocozapvl Konuyenmpayuanapol anvikmanovl. Couoait-ax, Ilvizeic Kazakcmauuvly JHcoliKbl eminde o-
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moxogheponouviy scozapot monuiepi (0,765+0,023 m2/100 2), an bamsic Kazakcmannwiy Koii eminde B3 0apymenininy
srcozaput denezeiii (11,040+0,331 m2/100 2) mipkendi. Anvinzan manimemmep auMaKmolK MAOUIU HCIHE 2e0XUMUATIBIK,
JHcazoaunaposviy em OHiMOepiniy, mazamovlK npouilin Kanvinmacmolpyza eneyii acep ememinin Kopcemeoi yHeane
aKybl3, MAKPO- JHCIHE MUKPOITIEMEHIMMED MeH 0IPYMeEHOepze 0ezen Kaxcemminikmi KaHazammanowvlpy yuwiin cuslp
emi, Koul emi JcaHe MHCHUIKbl emiH KYHOENIKmi payuoHza Kocyobl YCblHY2a MYMKIHOIK Oepedi. Hamuoicenepoi
DAUUOHANObL JHCIHE NPOPUIAKMUKATBIK MAMAKMAHY O0UblHWA OHIPIIK OellimdenzeH YCvlHbIMOap a3ipaeyoe,
COHOAII-AK a3blK-MYAIK Canacel MeH Kayincizoizin 6axpinay ycyiecinoe Koaoanyza 601aobwl.

Herisri ceznep: Kazakcran, eT eHiMaepi, TaFaMABIK KYHABUIBIK, MUKPO3JIeMEHTTeP, IdpyMeHaep.

COMPARATIVE CHARACTERIZATION OF THE NUTRITIONAL VALUE OF MEAT
SOLD IN THE MARKETS OF WESTERN AND EASTERN KAZAKHSTAN

M. TASKYN, K.A. KAZAEV, ZH.N. UVANISKANOVA*,
A.YU. MIRONENKO, A.SH. SHARIPBAEVA

(Kazakh Academy of Nutrition, Kazakhstan, 050008, Almaty, 66 Klochkov St.,)
Corresponding author’s e-mail: zhuldyz.uvaniskanova@mail.com*

The article presents a comparative assessment of the nutritional value of beef, mutton, and horse meat sold in the
markets of two regions of Kazakhstan: the Western region (Atyrau Region) and Eastern Kazakhstan (the Rudny Altai area).
Significant interregional differences were identified: meat from Western Kazakhstan is characterized by higher levels of
protein, calcium, phosphorus, and iron, whereas meat from the Eastern region has higher levels of intramuscular fat, zinc,
manganese, and vitamin E. The meat with the highest protein content is beef from Western Kazakhstan (24.21+0.21%).
Lamb from Eastern Kazakhstan contains the highest amount of fat (4.91+0.09%). Among the meat types studied, beef
demonstrated the highest energy value (132.1-133.4 kcal/100 g). In samples from the Western region, calcium content
reaches 22.4+0.7 mg/100 g (horse meat), phosphorus 130.6:3.9 mg/100 g (beef), and iron 2.55+0.08 mg/100 g (beef). In the
Eastern region, higher concentrations of zinc (up to 3.13+£0.09 mg/100 g in horse meat) and manganese (up to 0.110+0.003
mg/100 g in beef and horse meat) were recorded. An elevated content of a-tocopherol was also observed in horse meat from
Eastern Kazakhstan (0.765+0.023 mg/100 g), whereas lamb from Western Kazakhstan is characterized by high levels of
vitamin Bs (11.040+0.331 mg/100 g). The data obtained indicate a significant influence of regional natural and geochemical
conditions on the formation of the nutritional profile of meat products and support the inclusion of beef, lamb, and horse
meat in the daily diet to meet the requirements for protein, macro- and micronutrients, and vitamins. The results can be used
in the development of region-specific recommendations for rational and functional nutrition, as well as in food quality and
safety control systems.

Keywords: Kazakhstan, meat products, nutritional value, trace elements, vitamins.

Beeoenue reoXuMUYecKux ycioBui [3-5]. Hekotopsle HyTpH-

Kazaxcran — ctpana ¢ 6oraroii MsICHOMN KyJIb- €HTHI OKa3bIBAIOT NPSAMOE BIMSHHE Ha TMOKa3aTelu
TypO# ¥ MIMPOKUM PACIPOCTPAHEHHUEM TPaIUIMOH- Ka4yecTBa MsCa: MAcTOWIIHOE MHUTAHUE JKUBOTHBIX
HBIX BH/IOB Msica (TOBsOMHA, OapaHWHA, KOHUHA). CIOCOOCTBYET YBEJIMUYEHHIO COJICP)KAHUSI TOKO-
Jlns HaceneHWs MsCO OCTa€rcsl KIFOUEBBIM HCTOY- ¢epornos (Butamuna E) B TKaHSX, TTOBbIIIAsT aHTHOK-
HUKOM TIOJTHOLIEHHOTO Oefka, >Kene3a, LUHKA | CHJIQaHTHYIO 3aIllUTy Msica, €ro Ka4yecTBO W JJTH-
BUTaMHHOB TpyHIbl B, a Takke BaXXHbIM KOMIIO- TEJBHOCTH XpaHeHwus [6-8].
HEHTOM TIPOJIOBOJILCTBEHHOW  O€30MacHOCTH U PernonanbHbIe reOXMMHUUYECKUE OCOOEHHOCTH
IMETHYECKNX pekoMeHmarmii [1, 2]. TIOYB U MACTOUIITHOW PAaCTUTEIILHOCTH B 3HAYUTEIb-

[MumeBas 1EHHOCTH MSICHBIX TPOIYKTOB HOI Mepe OIpe/IelITFOT MUHEPATBHBIH PO b Msica
OIIpeZieNAeTCS HE TOJNBKO KOHIEHTpalWel Makpo- [9]. B 3amagnom Kazaxcrane (3K) kamraHoBbie
HYTPHEHTOB, HO M OHOIOCTYIHOCTBIO KIIFOUEBBIX MOYBHI SIBJISIFOTCSI OCHOBHBIM THIIOM CEIBbCKOXO035IH-
MHKpPOJIEMEHTOB (0COOEHHO JKeie3a W IMHKA), CTBEHHBIX YTOAWH, XapaKTEePU3yIOTCSl CHIKEHHBIM
pasHoOOpa3ueM HEe3aMEHHMMBIX aMHUHOKHCIIOT, Ha- COJIEP’KaHNEM TyMyca U TIOBBIIIEHHOH COJEHOCTHIO
0OpOM JHMITUIHBIX W BHUTAMUHHBIX KOMIIOHEHTOB, [10]. B pationax Boctounoro Kazaxcrana (Bkirouast
KOTOpBIE 3aBHUCAT OT TIOPOBI, BO3pACTa KUBOTHOTO, TOpHBIE paifoHbsl PymHoro Amnras) OTMeEYEHBI
CHCTEMBI KOPMJICHHSI M PErHOHAIBHBIX HPHUPOIHO- JIOKAJIbHBIE TEOXMMHYECKHE aHOMAaJlH, BO3HU-
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Kalolie BCIeACTBHE OypHOW TOPHOIOOBIBAIOIICH
nestensHoctd [11, 12]. B menom, nouBsl BocTou-
Horo Kazaxcrana (BK) comepskar Oosbliiee KOJH-
YeCTBO TYMYCOBBIX BEILECTB, YeM 3amagHoro, u
SIBJISIFOTCS OoJtee TIoopoaHbMe [13].

Hecmotpst Ha o0ume CyLIeCTBYIOLIUX MEX-
IyHapOIHBIX 0030POB, BKIFOUAIOLINX UCCICA0BAHHS
MO OTJACTBHBIM KOMITOHEHTaM (aMHUHOKUCIIOTHBIN U
XKHUPOBOW MpOoQuIIb, COACp)KAaHHE BHUTAMHHOB U
OTZENbHBIX MUKPOJIEMEHTOB), B HAYYHOH JHTEpa-
Type OTCYTCTBYET KOMIUICKCHAs CpaBHUTENbHAS
OLICHKA MHIIEBON LIEHHOCTH TOBSIIMHBI, OapaHUHbI U
KOHUHBI C OJHOBPEMEHHBIM COIIOCTAaBJICHHEM IIO
KpynHbIM perroHaMm Kasaxcrana u  aHaim3oM
B3aMMOCBSI3H XUMUYECKOTO TPOQIIL C TCOXHMH-
YeCKUMH W TAacTOMIHBIMU (akropamu. VIMeHHO
3TOT MPOOEIN JIeNaeT 3aTpyTHUTEIHHBIM pa3paboTKy
PETHOHATIBHO a/IAITUPOBAHHBIX PEKOMEHJIAINH 10
MUTaHUIO, OIICHKE pHUCKa HAKOIUICHUS MHKPO-
3JIEMEHTOB M HOPMAaTHBHOMY KOHTPOJIO KayecTBa
MSICHOM NTPOAYKLIMH.

HoBusna wuccrnenoBanust cOCTOUT B TpOBe-
neann MexpernoHansHoro (3K u BK) cpaBauTens-
HOrO aHajiu3a MO MHIIEBOH IEHHOCTH, YPOBHIO
MaKpOHYTPUEHTOB, MUKPORJIEMEHTOB U BUTAMHUHOB,
YTO MO3BOJISACT BBIABUTH CHCTEMHBIC pa3iM4usi B
MHUIIEBOH LEHHOCTH MSCONPOIYKTOB Ha HaIHoO-
HAJIBHOM pBIHKE, a TaKKe HCIONb30BaTh IMONY-
YeHHbIE JIAHHBIE Kak (DyHAaMEHT pPEerHOHAIBHO-
OPHEHTHPOBAHHBIX PEKOMEHIALUH 10 BKIIIOUCHHUIO
TeX WIM HHBIX BHAOB Msca B JieyeOHO-
MpoUIAKTHYECKIE PAITHOHBL.

Henp HacToseil paboThl — MPOBECTH KOM-
IUIEKCHYIO CPaBHUTENIBHYIO OLICHKY IMIIEBOM IIEH-
HOCTH TOBSIMHBI, OapaHUHBI U KOHHHBI, MPE/ICTaB-
nenHbIX Ha peiHKax 3K u BK u orieHnTh Bo3MoXkHOE
BIIMSIHUE PETMOHATIBHBIX NIPUPOJHO-TEOXUMUYECKUX
(hakTOpOB Ha HyTPUTUBHBIN MPODUIH Msica.

3amaun WCCIEOBAaHMS COCTOSIT B aHAIM3e
MHUIIEBOH M 3HEPreTHUeCKOW IIEHHOCTH 00pasLoB
Msica, ONpeleleHHd WX MHHEpPaJbHOrO M BHTa-
MHHHOTO COCTaBa, MEXPETHOHAIHBHOM CPaBHEHUH U
CTATUCTUYECKOM OLIEHKE PAa3IWYMid MOIyYEHHBIX
JaHHBIX, HHTEPIPETAMN PE3yIbTaTOB B KOHTEKCTE
TEOXUMHH U MACTOMITHON MPAKTHKHL.

Mamepuanvl u memoowt

OOBEKTOM HCCIEA0BaHUS SBISUTICH 00Pa3LIbI
TOBSIMHBI, OapaHWHBI M KOHWHBI, pealii3yeMble Ha
pBIHKaX 3amagHoro perunona (ATeIpayckas 001acTb)
n Bocrounoro Kazaxcrana (teppuropusi Pymnoro
Anras). BeiOop maHHBIX TeppuTOpHil 00YCIOBICH
pa3IMYMsIMA B TEOXUMHYECKHX XapaKTEPHUCTHKAX
MOYB W MACTOMIHOW PACTUTENHLHOCTH, KOTOpPBIC
MOT'YT BJIMSITH HA MHHEPAIbHBIA cocTaB msca. J{ms
3anagHoro Kasaxcrana xapakTepHbI KalllTaHOBBIE
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MOYBBI C OTHOCUTENIFHO HHU3KUM COJCPKaHHEM Ty-
Myca M TIOBBIIICHHOH 3aCOJICHHOCTBIO, TOTZa KaK B
Bocrounom Kazaxcrane, Bximouast Pyaneiii Anraid,
OTMe4aroTcsi Ooee II0A0POHbIE IIOUBBI U JIOKaJIb-
Hble TEOXMMHYECKHE aHOMAaJWH, CBS3aHHBIE C
TOpHOMOOBIBAIOIEH nmesTembHOCTRIO0. [lepen aHa-
JM30M 00pa3lbl OUMIIATIM OT BHUAWUMOIO >KHpa U
COCTMHUTENILHOW TKAaHM, TOMOTCHH3UPOBAIM U
XpaHuiu npH Temmnepatype -18 °C 1o nposeaeHus
WCCIIEOBaHUM.

MaccoByro gonro 0Oenka ONpeAeNsuld Mo
Mmetony Keenpaans ¢ mepecuérom oOIero a3ora Ha
0enok (¢ WcImoib30BaHMEM KodddummenTa 6,25).
ConepraHue >Kupa OIpenesisUTd METOAOM 3KCTPaK-
min B ammapate CoKcieTa ¢ HCHOJIB30BaHUEM
IUITUIIOBOTO 3¢upa. DHEPreTHYECKYyl0 LEHHOCTh
PaCCUNTHIBAIN TEOPETHUECKH HA OCHOBAaHHUH COIEP-
JKaHUST OCJIKOB M KHUPOB (4 KKay/T i Oenka u 9
KKaJI/T JUIS KHPA).

Hnsa onpenenenus coaepxkanust Ca, Mg, Zn,
Fe, Cu u Mn npo0Obl mofiBepraind MOKpoil MUHepa-
JIM3allMM  KOHLICHTPUPOBAaHHOM a30THOM KHCIOTOM
(HNO:3). KosmuecTBeHHOE OTpeieieHHe HJIEMEHTOB
TIPOBOJIIT METOJIOM aTOMHO-a0COPOIIMOHHO CITeK-
Tpockonnu Ha npubope PerkinElmer AAnalyst 200
(CIIIA) ¢ BO3mYyIIHO-AIICTUIICHOBBIM TUIAMEHEM.
KanuOpoBKy BBINONHSANIM MO CTaHIAPTHBIM pac-
TBOpaM COOTBETCTBYIOIIMX 3JeMeHTOB. Koaddu-
LMEHT JieTepMuHauK R? KamMOpOBOYHBIX 3aBHCH-
Mocreil npesbian 0,995. KonTposns mpaBuiibHOCTH
Y BOCIIPOM3BOMMOCTH OCYIIECTBIISUIN IIOCPEACTBOM
aHaJM3a CTaHAAPTHBIX 00pa3oB cpaBHeHHS. OTKIIO-
HEHHE U3MEPEHHBIX 3HAYEHUH OT aTTECTOBAaHHBIX HE
npeBbImao 5 %.

Coneprxanvie hochopa onpeaessim GoToMeT-
PUYECKUM METOJIOM Ha crekrpodoromerpe I13-
5400BU («Oxpocy») peakimeidl ¢ o0pa3oBaHHEM
(hochoMoMOICHOBOTO KOMILIEKCA.

Conepxkannie BuTamuHa E, a Takke BuTa-
muHOB rpynmel B (Bi, B2, Bs, Bs) onpenemsu
METOZIOM BBICOKO3(p(HEKTUBHOM )KUIKOCTHON XpoMa-
torpadun (BOXKX) Ha xpomarorpaduyeckoit cuc-
teme Waters® (CLLA) mocne mnpeaBapuTenb-HON
OKCTPaKUMH  OPraHU4YeCKHM  PaCTBOPUTEIIEM.
Koaddumment nerepmuHam R? KaIMOpOBOYHBIX
KpuBbIX mipeBbiat 0,998.

Kaxxmas uccmemyemas rpymnma (Bun msca -
PETHOH TPOMCXOXKICHHUS) BKIIIOYANa HE MeHee 5
00pazoB (n=5). Bce aHamTHYECKUE OMPENSICHIUS
BBINIOJIHSUIM B IBYX Hapaiuiessix. Pesynbratel npea-
CTaBJICHBI B BUJIE CPEAHETO 3HAYCHHS U CTAHAAPTHON
ommoOku (M+m). CraTtuctudeckyro 00pabOTKy
JIAHHBIX BBIOIHSIIM C WUCIIONB30BAHUEM CTaHIapT-
HBIX METOJIOB BapHAIlMOHHOW CTAaTUCTUKH. JlocTo-
BEpHOCTh pa3IM4Mil OLEHMBAIM IPU YPOBHE
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sHaunmoctu  p<0,05. Bce mnpexncraBieHHble B
TaOJIMIAX JaHHBIE IMEIOT CTATUCTHYECKH 3HAYUMYTO
pa3HULly My pa3HBIMU BUIaMH Msca. B penenax
OJIHOTO BHJAa MsCa BEPOSITHOCTb PA3JIMUMs CPEAHUX
yKazaHa 3HaKOM * psiioM ¢ pesynbsraToM 1o 3K: mpu
p<0,05(*),mpu p<0,01(**),mpu p<0,001(***).
Pesynomamot u ux oocysycoenue
[lomy4yenHble JaHHBIE CBHICTEIBCTBYIOT O
BBIP2)KEHHOM BJIMSIHUM PETHOHAIBHOTO (haKTopa Ha

(hOopMUpPOBaHUE HYTPUTHUBHOTO TMPOQUIS MICHOU
npoaykiuu. C TOUKH 3pEHUSI COBPEMEHHBIX MpEN-
CTaBIEHNHA O (YHKIMOHAIGHOM IMUTAHUH MSICO
BBICTYIIA€T KaK HOCUTEJh OMOAKTUBHBIX COSTMHEHUH
C AQHTUOKCHJIAHTHBIMH M META0OJIMYECKHMHU CBOM-
crBamu [14].

B Ttabmume 1 mnpencraBieHBl TaHHBIE O
MUIIEBOM IIEHHOCTH Msica, TPOM3BEAEHHOTO B
3aMaJHBIX U BOCTOYHBIX pernonax Kazaxcrana.

Ta6nnua 1. IIuieBas IEHHOCTD TOBAJHHBI, 6apaHI/IHI)I 1 KOHMHBI Ha PbIHKax 3anaz[H0r0 u Bocrounoro Ka3zaxcrana

Bug msca Peruon Benku, % Kupsl, % DH. IEeHHOCTh, KKaj1/100r

3amaf 24,21+0,21 * 3,92+0,09 ** 132,1+2.4
T'oBsimuHa

Boctok 23,95+0,16 4,18+0,07 133,4+3,1

Saman 19,44+0,33 * 4,68+0,12 * 119,9+2.7
bapanuna

Boctok 18,97+0,28 4,91+0,09 120,0+1,9

3amaf 21,35+0,41 * 3,99+0,11 ** 121,3+1,8

Konuna
BocTtok 21,22+0,27 4,33+0,08 123,9+2.3

[Ipumeyanue: Bce NpenCTaBICHHBIE B TaOJHIE JaHHbIE UMEIOT CTATHCTHUECKH 3HAUMMYIO Pa3HUILy MEXKIY Pa3sHbIMHU
BUIAMHU Msica. B mpe/enax 0JJHOTO BH/IA MsCA BEPOSTHOCTh Pa3IHUUs CPEAHUX yKa3aHa 3HAKOM * PsIOM C pe3ylbTaToOM
o 3anagHomy peruony: npu p<0,05(*), mpu p<0,01(**), mpu p<0,001(***).

[Tokasarenu 0OECIEYCHHOCTH OCIKOM JIJIs
HCCIICIyeMbIX  00pa3lOB  BapbUPYIOTCA  OT
18,97+0,28% (6apanuna, BK) no 23,95+0,16%
(roBsamaa, BK). [1o ypoBHIO BHYTPHUMBIIIEYHOTO
XKHpa Mokazarenu apbupytorcs ot 3,92+0,09 %
(roBsgmna, 3K) mo 4,91+£0,09 % (Gapanuna, BK).
[To numeBol U PHEPreTUYECKON LIEHHOCTH BhIpa-
JKEHHBIC pa3Myusi OTCYTCTBYIOT, HO HMEETCS
3aKOHOMEPHOCTh B 00JI€€ BBHICOKOM COJICpXKaHHH
mporenHa B 3K W BHYTPHMBIIIEYHOTO >XKHpa B
BOCTOYHOM 4YacTH. DTO MOXKET OBbITh CJICJCTBHEM

TOTO, YTO KOpMOBas 0a3za 3amaJHbIX PErHOHOB
3a4acTyI0 COCTOMUT M3 IOJIBIHM, 3J1aKOB M COJIOH-
4akoBbIX TpaB, a B BK mpeobmamator myra c
COYHBIM Pa3HOTPABBEM, YTO B COBOKYITHOCTH C
pa3HbIM THUIIOM BbIIaCa M JaeT MOJOOHKIC
3aKOHOMepHOCTH. M3 Bcex BHIOB Msica Hamboee
KanopuitHo# siBisiercs roiaauHa (BK), nHaumenee
Oapanuna (3K).

O0eceueHHOCTh UCCIICYEMbIX BUJIOB Msca
M0 Makpo- W MHUKPORIIEMEHTaM TpeJCTaBlicHa B
Tabmuie 2.

Ta6m/1ua 2. MaKpo— U MHKPO3JICMCHTHAA 00€eCIeYeHHOCTh TOBAJIMHBI, 6apaHI/IHLI W KOHUHBI Ha pbIHKaX 3ar1az[H0r0 u

Bocrounoro Kazaxcrana

Bun P Dnementsl, Mr/100r
Msca CTHoH Ca Mg P Zn Fe Cu Mn
14,30, | 24,6+0,6 130,6+4,2 2,85+0,12 2,55+0,05 0,21+0,01 0,020+0,001
FOBﬂ}IHH 3ana}1 5 *kx * * *kx **kx **% *k*k
a Bocrok lo’fﬁo’ 229408 | 1218434 | 1.6120,09 | 1774008 | 0,13£0.01 | 0,110=0,005
15,60, | 11,2+0,5 459+2,1 2,23+0,06 0,86+0,04 0,06+0,01 0,020+0,001
BapaHI/IH 3anaﬂ 4 ** ** * *k*k *k*k * *k*k
a Bocrok 13’§i0’ 19,7+0,4 39,1+1,1 2,77+£0,07 1,55+0,09 0,04+0,01 0,030+0,001
22.4+0, | 18,1£0,7 | 81,7+4,5 | 2,27£0,11 | 2,04+0,03 0,020+0,001
3anaﬂ 8 *kk * *k*k *k*k * 0’17:|:0’01 *k*k
Konnna 13320
Boctok | e | 20,507 | 53,1428 | 3,1320,14 | 199:0,02 | 0,17+0,01 | 0,110£0,007

[IpuMeuanue: Bce MpeACTaBICHHBIC B TAOJHIIC JAaHHBIC MMEIOT CTATUCTHYCCKU 3HAYMMYIO PA3HUIY MEXKIY pPa3HBIMU
BHJaMHU Msica. B mpejenax oqHOro BUia Msica BEPOSATHOCTh PA3JIMUUs CPESIHUX YKa3aHa 3HAKOM * PSIIOM C PE3yJIbTAaTOM
o 3anagHomy peruony: mpu p<0,05(*), mpu p<0,01(**), mpu p<0,001(***).
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HaubGonee BBICOKOE COACpKAHUE KaJbIIUS
ormeueHo B koHmHe 3K (22,44+0,8 wmr/100 r),
HamMeHsIee B roBsianae BK (10,5+0,4 mr/100 1).
BapannHa 1O YpOBHIO KallbIlMsl MMEET HE TaKoe
BBIp2)KEHHOE PErHOHaNbHOE OTanIure (pazHuua — 2,4
mr/100 r). YpoBeHb Marausi MoKa3bIBaeT OOPATHYIO
TeHaeHIMIO — OapanmHa 1 koHnHa BK OGorave 1o
JaHHOMY moKazaTtemo Ha 8,5% u 2,4% cooTBet-
cTBeHHO. [l ToBsivHbI pazHuna B 1,7% B monb3y
3amagHoro permoHa. YpoBeHb ¢ocdopa B Hccie-
JlyeMOM M$ICE€ UMEET JIOBOJIBHO KPYITHBIA pa3Max —
ot 39,1+1,1 mr/100 r B 6apanune (BK) no 130,6+4,2
mr/100 r B roBsmuae (3K). Hambompmias KoHICH-
Tparmsi UWHKAa 3adukcupoBana B KoHmHe BK
(3,13+0,14 mr/100 r), HAaMMEHbILIAs — B TOBSAMHE U3
toro xe peruona (1,61+0,09 mr/100 r). B 3K
HanOOJNbIIeH OOECTICUeHHOCTRIO IIMHKOM —Xapak-
Tepusyetcs ropsauna (2,85+0,12 mr/100 r). Camoe
BBICOKOE COJICp)KaHUe jKene3a 3aHKCHPOBAHO B
roaauae 3K (2,554+0,05 mr/100 1) m KoHHHE
(2,0440,03 mr/100 r). [To ypoBHIO MEAU JTUAUPYIOT
roBsiquHa 1 O6apanuna 3K (0coOeHHO 3TO 3aMETHO B
rogsmuae: 0,21+0,01 mr/100 r ma 3K mporus
0,13+£0,01 mr/100 v ma BK). bapannHa B 00omx
pETHOHAX IMOKA3bIBACT CaMble HU3KUE 3HAYCHUS T10
mequ (0,040-0,060 wmr/100 1), uro nmemaer e€
HaMMEHee [IeHHbIM HCTOYHHKOM 3TOTO0 37ieMeHTa. Ha
3K conmepxanmne MapraHiia BO BCEX BHAAX Msca
MHUHUMaITBHO U cTadbmisHo (0,020 mr/100 r). B BK
HAOJTIO/IaeTCS PE3KOE YBEIMUYCHHE KOHICHTPAITHH
Maprasiia B TOBSTUHE ¥ KOHUHE B 5,5 pa3 (mo 0,110
mr/100 r), 6apanune B 1,5 pasa (0 0,030 mr/100 r).

IToBbIlIeHHBIE YPOBHH KanbIus U hochopa

Tabnuma 3. BuTaMuHHBIA COCTaB TOBSAHWHBEL, OapaHUHBI H

Bocrounoro Kazaxcrana

B oOpasiax 3K pernmoHa MoryT OBITH CBSI3aHBI C
OCOOCHHOCTSIMH MTOYBEHHO-TCOXHUMHYECKUX YCIIO-
BUM CTENHBIX W MOJYMYCTBIHHBIX TEPPUTOPUH,
XapaKTepU3yIOIUXCst 6oee BHICOKOW MHHEpaIu-
3arueit mous [10], ogHAKO IS TMOATBEPKIACHUS
JTAHHOW THUIOTE3bI HEOOXOIUMBI TOTIOTHUTENBHEIE
OMOT€OXMMUYECKIE HCCIENOBAHUSA  KOPMOBOM
0a3pl. [looOHast 3aKOHOMEPHOCTh MOXET KOC-
BEHHO OTpa)xkaTh BIUSHUE IOYBCHHO-TCOXUMHU-
YECKHWX YCIIOBHH pEernoHa, BKIIOYAs COJOHIIE-
BaTOCTh W TOBBIIICHHYI) MHHEPAIMU3AIHUIO TI0YB,
XapaKTEepHBIC JUIsl CTEHHBIX W TOJYITYCTHIHHBIX
tepputopuii 3K.

U3 Bcex mccnmemyemMbIx BHAOB Msca TOBS-
muHa 3K u xonmna BK aBmsrorcs HauOoliee
[IEHHBIMH TIOCTABIIMKAMHU JKele3a W IMHKa B
OpraHW3M 4YeNOBEKa, YTO JeJaeT WX I[EHHBIMU
KOMITOHEHTaMH PallMOHA, IOCKOJILKY YCBOSEMOCTh
JKeJie3a, BXOJSIIETO B COCTaB IreéMa JOCTaTOYHO
Benmuka [4].

[loBpIllICHHE KOHICHTpAIlMM MapraHia B
Mmsice BK koppenupyer ¢ JHaHHBIMU O T€OXUMH-
YECKUX OCOOCHHOCTAX TeppuTopmii PymHOTO
AnTas ¥ pa3BUTHM TOJMMETAJUIMIECKUX MECTO-
poxnennid [12]. ITlomydeHHble naHHBIE MOTYT
CBUJIETEIILCTBOBATh O BO3MOXXHON 3aBHCHMOCTH
3JIEMEHTHOTO MPOMUIS MPOIAYKIIUU )KUBOTHOBO/I-
CTBa OT OMOTEOXMMUYECKOH 00CTAHOBKH PETHOHA.

JlanHble 1O OOECIIEYCHHOCTH TOBSIMHBI,
OapaHWHBI ¥ KOHUHBI, IPUCYTCTBYIOIUX Ha PBIH-
kax 3K um BK, BuTamuHamu mnpencTaBi€Hbl B
Tabmnue 3.

KOHHMHBI, MPUCYTCTBYIOLIUX HA PBbIHKE 3ar1a;[H0r0 n

Buramunsl, mr/100r
Bujg msaca Pernon
Buramun E Burtamun B1 Buramun B> Buramun B3 Burtamun Bg
3aman 0,262f3,008 O,lOZi(?,OO?s 0,1253;0,004 5,2811:2,159 03610011
T'oBsanna
Boctok 0,465+0,014 0,412+0,012 0,151+0,005 4,632+0,139 0,365+0,011
3aman 0,653f3,020 1,154+0,035 O,SZlfg,OIO 11 ,01(&(0,33 1 0,1 6}:2,005
bapanuna
Boctok 0,234+0,007 1,160+0,034 0,242+0,007 3,106+0,093 0,252+0,008
0,570+0,017 0,163+0,005 0,114+0,003 4,973+0,149 0,448+0,013
3anaﬂ **%x *%* * *%*x%* **
Konnna
Bocrok 0,765+0,023 0,118+0,004 0,128+0,004 3,470+0,104 0,316+0,009

HpI/IMe‘IaHI/ICI BCC MNPEACTABJICHHLIC B Ta6m/1ue AaHHBbIC MMCIOT CTATUCTUYCCKU 3HAYUMYIO PA3HULY MCKAY Pa3HbIMHU
BuUaaMu Msca. B npeaeciiax 0AHoro Buaa Maca BEPOATHOCTD pa3ining CPpEAHUX YKa3aHa 3HAKOM * pPAAOM C pE3yJIbTaTOM

o 3anagHomy peruony: mpu p<0,05(*), mpu p<0,01(**), mpu p<0,001(***).
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JlupepoM 1O copepkaHWi0 BuTamuHa E
sisiercst kouHa BK (0,765 mr/100 1), ipu 3TOM,
6apanmaa 3K (0,653 wmr/100 r) 3HaYHTETHHO
mpeBocxogut BK, nHambonee OemHyro JTHM
nytpueHToM (0,234 mr/100 T).

[lo yporHro BuTamuna B, GapannHa sBiseTcs
Hambosiee OoraTeiM HcTOUHHUKOM (1,154-1,160 mr/
100 ). Ilo comepkanuto ButamuHa B, OGapanuHa
TaKke IOKa3pIBaeT HauOoiee BHICOKUI YpPOBEHb
(0,242-0,321 mr/100 r B moms3y 3K). Ilpu 31oMm,
ropsauHa U konmHa BK Ooraue maHHBIM HYTpH-
eHToM, 1o cpaBHeHuto ¢ 3K. HanmeHnsimm conepxa-
HHEM JJaHHOTO BUTaMuHA o0i1anaet koHnHa 3K. Bee
Buabl msica 3K mmeror Oonee BBICOKHH YPOBEHb
ButamrHa Bz mo cpaBaennio ¢ BK. Ocobo Bblne-
nsiercst OapanuHa 3K, MOCKOIBKY TPH TAKOM YPOBHE
BuTamuHa B3, Bcero 100 rpamm msica mokpsiBaroT 50
% cyTO4HOM mMOTPeOHOCTH B3POCIOTO YENOBEKa.
Hanmenbmmii ypoBens BuTamMmuHa Bz mmeer OGapa-
muHa BK. Ilo comepxanmro ButammuHa Bg B 3K
naepoM siBisiercst konnHa (0,448 mr/100 1), 8 BK —
ropsauHa (0,365 wmr/100 r). U3 uccnemyembix
oOpas3rnoB Mmsica, OapanmHa 3K comepxur Hau-
MEHbIlIee KOTMYEeCTBO BUTaMuHa Be.

Bricokue ypoBHu BuTtamuHa E B roBsauHe u
koHrHEe BK MOTYT OBITH CBSI3aHBI C BHIITACOM JKUBOT-
HBIX Ha OOraThlX AJIbIMHCKUX M CYOAIBIMHCKUX
nyrax AnTas, TAE TPaBOCTOM XapaKTepH3yeTcs
BBICOKUM COJIEpXKaHHEM TOKO(epoJioB. DTO coria-
Cyercs ¢ JaHHBIMH O BIMSIHUM NMACTOMIITHOTO KOPM-
JICHUs Ha HAKOIUIEHHWE TOKO(EpOJOB W aHTHOKCH-
JAHTHYI0 CcTaOWiIpHOCTE Msica [6]. IloBemmeHnas
KOHLIeHTpaus ButamuHa E criocoOcTByeT yimyuiie-
HHIO OKHCJIUTENBHOHN CTaOMIBHOCTH Msica MpU Xpa-
HEHUH ¥ TIOBBIIIAET €ro OMOJIOTHYECKYIO IIEHHOCTh
KaK UCTOYHUKA aHTHOKCHIAHTOB.

Buramuns! rpynnel B B oprannsme xBauHbIX
XKHUBOTHBIX (KpymHoro poratoro ckora (KPC), ogerr)
CHHTE3UPYIOTCA MHKPOQUIOpoi pyOlla, 4To Jeiiaet
UX COJIepKaHNE MEHEE 3aBUCHMBIM OT PALlMOHA, YEM
Yy MOHOTaCTPUYHBIX KUBOTHBIX (Jromrazeit) [15].

HaOmomaerca peskoe pasnuune B comepa-
HUM BUTamMuHa B; B OapanuHe ¢ Opyrumu BuUaamu
Msica, YTO MOXKET YKa3blBaTh Ha CHEUU(UKY
MUIIEBAPUTETHHOTO MPOIECCa MECTHBIX TTIOPOJT OBEIl
WM HAJIMYWE B PaIFOHe crel(UUEeCKUX pacTeHH-
MIPOAYLIEHTOB MPEAILIECTBEHHUKOB THaMuHa [16].

IMockonbky BuTamuH Be BaxkeH amst Genko-
BOro OOMEHa, BBICOKAas KOHICHTPAIUS €ro B
KOHMHE KOPpPENHUpYeT C BBICOKOH MBIIIEYHON
AKTHUBHOCTBIO JIOIIAZie NpU KPYIJIOTOAMYHOM
MacTOMIITHO-TEOCHEBOYHOM cojiepkanuu [17].

3aknouenue

[IpoBenénHoe wuccienoBaHUE IO3BOJIMIIO
BBISIBUTH CTaTUCTHYECKH 3HAYMMBbIE MEXPEruo-
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HaJIBHBIC PA3JINYMs B MUIICBON LIEHHOCTU T'OBS-
UHBI, OapaHWHbI W KOHHHBI, PEaJU3yeMbIX Ha
peIHKax 3amagHoro u Bocrounoro Kazaxcrana.
[lomydeHnHble MaHHBIE YKa3bIBAIOT HA BO3-
MOXXHYIO CBSI3b MEXJY PETHOHAJIBHBIMU IPH-
POTHO-TEOXUMHYECKUMH YCIOBUSIMH W DIIEMEHT-
HBIM podrIieM MSICHON TpoAyKIun. BMecTe ¢ Tem
MPUYUHHO-CIICJICTBCHHBIC MEXaHU3Mbl TpPEOYIOT
MOITBEPKICHHMS B PaMKaX KOMIUICKCHBIX HCCIIE]IO-
BaHHWI MMOYBEHHOTO MPOMHIIS, KOPMOBOU 0asbl M
HMCTOYHUKOB BOJIOCHA0KEHUS JKUBOTHBIX.
[IpakTHueckas 3HAYUMOCTb Pa0dOThI 3aKITO-
4aeTcss B BO3MOXKHOCTH HCITONIB30BAaHUS IIOJY-
YEHHBIX PE3YNBTATOB MPHU Pa3padOTKe perHOHAIb-
HO aJanTHUPOBAHHBIX PEKOMEHJAIMN IO paImo-
HATPHOMY U JIe4eOHO-TIPOPUIAKTHIECKOMY MTUTa-
HUIO, a TaKke Mpu (OPMUPOBAHUH KpPUTEPHEB
OIICHKM KayecTBa W OE€30MacHOCTH MSCHOMU
npoaykuuu. Takke, BHICOKAs MUIIEBasi IEHHOCTh
MO3BOJISIET PEKOMEHIOBATh TOBAUHY, OapaHuHy U
KOHHHY, TPOU3BOANMYIO B 3amagHoM U Boctou-
HoM Kazaxcrane K BKJIIOUEHHIO B TOBCETHEBHBIN
pamyoH A BOCHONHEHUS MOTPEOHOCTEH B Tpo-
TEWHE, MaKpO- ¥ MUKPODJIEMEHTaX H BUTAMUHAX.
[lepCcrieKTMBHBIMU ~ HAIIPABJICHUSAMHU  Jajlb-
HEHIIMX HCCIIECAOBAaHUN SIBJISIFOTCS aHAIU3 KUPHO-
KHACIIOTHOTO TIpo(WIIs, OIeHKa OWOJOCTYITHOCTH
MHKPOJJIEMEHTOB, pACIIMpEHUE Teorpauu  BbI-
OOpKHU M UHTErpaIys JaHHBIX C OMOre0-XUMHUIECKH-
MH XapaKTepUCTHKaMu TeppuTopuii Kazaxcrana.
®unancupoBaHue: [laHHOE HCCIEIOBaHUE
obuio Tpo (¢unancupoBaHo Komuretom Hayku
MunncrepcrBa Hayku u BbIcmiero oOpa3oBaHHSA
PecniyOnuku  Kazaxcran (rpanr Ne BR28713075
«Hay4Hble OCHOBBI HALIMOHAJILHOU MOJIMTUKH 3/10PO-
BOIO TIMTaHMUS | TPOJIOBOJILCTBEHHON 0€3011aCHOCTH
Kazaxcrana, pa3pa0boTaHHbIE 110 pe3yJbTaTaM KOM-
IUIEKCHBIX HCCJICIOBAHUN THUINEBBIX MPOAYKTOB U
MTUTAHUS HACCTICHUSD» ).
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INNMIIEBAS 1 BUOJIOTTHYECKASA HEHHOCTD I1IJIOIOB ABPUKOCA
KAK CbIPbS VIS @ YHKIIMOHAJIBHOT'O IMTAHUSA

JDK.A. PAXMOHOBA* ¥ | H.A. TOLLIXOJDKAEB |

(XymxaHacKuii MOJINTEXHUYECKHId HHCTUTYT TaUKHKCKOI0 TEXHHYECKOTr0 YHHBEPCUTETA
umenu akagemuka M. C. Ocumu, Pecnyosmka Takukucran, r. Xymkana, npocnext Mcemanna Camanm, a. 226)
DnekTpoHHAs MOYTa aBTOpa KoppecmonaeHta: rahmonovajamilya_1984@mail.ru*

B cmambve npugeden KOMRIEKCHblIl HAYUHO-MeOpemMU4ecKuil auaiu3 HympueHmHozo npoguina u
Ouonozuueckoil yennocmu nn00oe adpukoca (Prunus armeniaca L.) 6 konmekcme ux ucnonb306aHus é Kauecmee
coipbesoll 6azvl 0na uHOycmpuu QYHKUUOHANbHO20 numanus. /lanbl yenegvle OUOKOMNOHEHMbL, COCMAE CbIPbA,
6KJII0UAsA, NEKMUHO8blE 8eUleCméd U MUHePANbHbLI mampukc. 000cHo8ana GuoKoppezupyouian pojib KOMROHEHN 08
abpukoca 6 CHUJMCEHUU DPUCKO8 pA3GUMUA  ATUMEHMAPHO-3a8UCUMBIX  3aboneeanuii. Paccmompenni
mexHon02uYecKue 0apvepvl, 603HUKAIOUWUE NPU RPOMBIULIEHHOU NepepadomKe mepmonaduIbHbIX COeOUHEeHUll
n10006, U NPEONOIHCEHbl NEPCNEKMUGHbIE HANPAGNEHUA COXPAHEHUA UX HAMUGHOU OUO0102UYECKOl UeHHOCU 6
20MOBbIX  (PYHKUUOHANBHBIX  NPOOYKmMax. AxkmyanvbHocms  padomel  00ycioeneHa  HEOOXO0OUMOCHbIO
cucmemamu3ayuyu OAHHLIX 0 RULLEBOIl YEHHOCIU MECHIHBIX COPMOG 6 KOHMEKCHIe UX IKCROPHHO20 NOMEHYUANA U
npomvluinennoi nepepadomku. Odvekmamu uccied08aHUus NOCAYIHCUIU 00PaA3Ubl AOPUKOCO8, OMOOPAHHbIE HA
meppumopuu Hayuonanvnozo napka 2opooa I'yaucmon (Cozouiickasa obnacms), umo no3e0auno yiecms eauAnue
cneyuguueckozo npudpeIcHo20 MUKpOKIUMAMA HA OUOXUMUYECKUL COCMAE N10006. B xo00e padomut 6v11 nposeden
MHOZO(haKkmopHblll opzanonenmuiecKuil u QU3UKO-XUMUYECKUIl aAHAIU3 mpex Haubonee pacnpoCcCmpaHeHHbIX U
IKOHOMUUECKU 3HAYUMBIX nRomonozuueckux copmos: «Kanoax». Hccnedosanue 6azupoeanoce Ha coépemeHHbIX
Memooax OueHKU, GKII0UAA NPOPUIbHBII CEHCOPHbII AHAU3, ONpedeleHUue CAXAPOKUCTIOMHO20 UHOeKcd U
CO0epHcanus CyxXux eeujecma pehpaxmomempuieckum cnocooom. Aemopamu 0emanpbHo ONUCAHA KOPPENAUUOHHAA
3a6UCUMOCINb MENHCOY 2eHeMUUYECKUMU OCOOEHHOCMAMU COPMOE U UX HIOGAPHLIMU ROKA3AMENAMU nocie
ecmecmeeHHoll dezudpamayuu.

KuarueBblie cjioBa: alpuKocoBOe ChIpbe, PYHKINOHAIbHOE NMUTAHME, HYyTPUEHTHbIN NpPoPuIib,
KApOTHHOUAbI, NEKTHH, AHTHOKCHIAHTHAS] AKTUBHOCTH, 0MOTEXHOJIOTHS MepepadoTKH.

OYHKIOHUOHAJIJIBI TAMAKTAHYT'A APHAJIFAH HIUKI3AT PETIHAEI'T OPIK
KEMICTEPIHIH TAFAM/IBIK KOHE BUOJIOTUAJIBIK KYHBIJIBIT'bI

DK A. PAXMOHOBA*, HA. TOLLIXO/[DKAEB

(Axkamemuk M. C. Ocumu aTbiHAaFbl TIKIK TEXHMKATBIK YHUBEPCUTETIHIH Xy/UKAaHA NOJUTEXHUKAJIBIK
uHeTuTyThl, TaxikeTan Pecnmy6ankacel, Xymxana K., Uemansn Camanu JaHFbUIbL, 226-Yii)
KoppecnonieHT-aBTOp IbIH 3JIEKTPOHIBIK MomTack: rahmonovajamilya 1984@mail.ru*

Maxkanaoa @ynkuyuonandvl mamaxkmany uUHOYCHPUACHL YWMIH WUKI3am 0a3zacvl peminde naioanamy
Koumexcinoe opik (Prunus armeniaca L.) ycemicmepiniy HympueHmmix npoguni men o0uon02uanblK KyHObLIbIZbIHA
KeuieHoi 2ulnblMU-MeopusnblK manoay xicypeizineen. Ilukizam Kypamvinoazol makcammol OUOKOMHOHeHmmep,
COHBIY, [WiHOe NeKMUHOI 3ammap MmeH MUHEPANObl MAMPUKC CUNAMMAIZAH. OJleyMemmiK-aiumapavlKmai
(anumenmapnvl-mayenoi) aypynapoviy, 0amy Kaynin azaiumyoazol opiKk KOMHOHEHMMEPIHIH OUOKOPPEKUUANBIK POJIL
Hezi30enzen. Kemicmepoin mepmonadunvoi KOCbLIBICIMAPBIH OHEPKICINMIK OHOey Ke3iHOe MmYbIHOAUMbIH
MEeXHON0ZUATIBIK Kedepzinep KapacmulPylivii, OAiblH (QYHKUUOHANObL OHIMOEpOe onapovlyy namuemi (maoduzu)
OUON0ZUANBIK KYHOBLIBIZbIH CAKMAYObIH, NEPCHeKMUBAnsvl 0Oazvimmapsvl YCvlHbliean. Kymvicmuly o03exminici
Jcep2inikmi copmmapoviy, mazamowvlK KYHObLIbI2bl MYyPansl Maaimemmepoi 0aaposly, IKCHOPMMBIK aneyemi MeH
OHepKacinmiK oHOenyi KOHmeKcinOe cylieney Kaxcemminizimen Hezizoenedi. 3epmmey o00vexkmici peminoe
T'ynucmon xanacvinviy ¥ammuix, napxi (Co20wt 001vicot) aymazvinoa ipikmenzen epik ynzinepi anvinowl, 0yn epexuie
AHCARANAYTBIK, MUKPOKTUMAMMbBIY, HCEMICMEPOIH, OUOXUMUATBIK KYPAMbIHA 2CEPiH ecKepyze MYMKIHOIK 0epoi.
ZKymoic 6apvicvinoa ey Kon mapanzan Hcane IKOHOMUKATIBIK MYPEblOAH MAHbI30bl YUl NOMOIO0ZUATIBIK COPMMbIH,
KONMAKmopivl 0peanoenmuKanvlk Hcone QU3UKA-XUMUATBIK Manodayvl Hcypei3inoi, couvid iwinde «Kamnoaxy
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copmel  Oap. 3epmmey Oeilindi CeHCOPNBLIK MAandayovl, KaAHM-KblWKbLI UHOEKCIH AaHBIKMAayobl JXHcoHe
pedppakmomempuanslK a0ichen Kyp2ax 3ammapoblH MOauepin onuieyoi Kammumoln Kazipei 3amanzel 6azanay
a0icmepine Hnezizdenzen. Aemopnap copmmapobvly 2eHeMUKANBIK epeKuleslikmepi MeH 01apoblH maoduzu
dezuopamayundan (Kenmipyoen) Keilinzi mayapnvik Kepcemkiuimepi apacbiHoazol KOPPeNAuUAIbIK mayenoinikmi
ezotceit-mezancelini CUnammazax.

Herisri ce3agep: eopik mmkizaTpl, (QYHKIMOHAJABI TaMaKTaHy, HYTPHEHTTIK mNpPoQuib,
KAPOTHHOM/TAP, NEKTUH, AHTUOKCUIAHTTBIK OeJICeHIiTiK, OH1ey OUOTEXHOJIOTHACHI.

NUTRITIONAL AND BIOLOGICAL VALUE OF APRICOT FRUITS
AS A RAW MATERIAL FOR FUNCTIONAL NUTRITION

J.A. RAHMONOVA*, N.A. TOSHKHODJAEV

(Khujand Polytechnic Institute of Tajik Technical University named after Academician M.S. Osimi,
Republic of Tajikistan, Khujand, 226 Ismoili Somoni Avenue)
Corresponding author's email: rahmonovajamilya_1984@mail.ru*

The article provides a comprehensive scientific and theoretical analysis of the nutrient profile and biological
value of apricot fruits (Prunus armeniaca L.) within the context of their utilization as a raw material base for the
functional food industry. The target biocomponents of the raw material composition, including pectin substances and
the mineral matrix, are characterized. The bio-corrective role of apricot components in reducing the risks of developing
alimentary-dependent diseases is substantiated. Technological barriers arising during the industrial processing of
thermolabile fruit compounds are reviewed, and promising directions for preserving their native biological value in
finished functional products are proposed. The relevance of the study is driven by the need to systematize data on the
nutritional value of local varieties in the context of their export potential and industrial processing. The objects of the
study were apricot samples collected within the National Park of Guliston (Sughd Region), which allowed for
considering the influence of the specific coastal microclimate on the biochemical composition of the fruits. In the
course of the work, a multivariate organoleptic and physicochemical analysis was conducted on three of the most
common and economically significant pomological varieties, including ""Kandak'. The study was based on modern
evaluation methods, including profile sensory analysis, determination of the sugar-acid index, and refractometric
measurement of total soluble solids. The authors thoroughly describe the correlation between the genetic
characteristics of the varieties and their commercial attributes after natural dehydration.

Keywords: apricot raw materials, functional nutrition, nutrient profile, carotenoids, pectin,
antioxidant activity, processing biotechnology.

Beeoenue HanOosee A(PPEKTUBHBIX IyTeH pENIeHWs NaHHOW

ParioH muTaHus OKa3bIBAaET CYIECTBEHHOE npoOJeMbl MPHU3HAHO MPEBEHTUBHOE  MOJEIH-
BIMSHHE HE TOJBKO HA 370pOBbE OTJEIHHOIO pOBaHME CIIEIUATM3UPOBAHHBIX MPOIYKTOB, 000ra-
YeJI0BEKa, HO M Ha COCTOSTHHE 3/I0POBbsI HACEIICHHUS B HIEHHBIX 3CCEHLMAIBbHBIMH  MHUKPOHYTPHUEHTaMH
nenoM. COBpeMEHHBIE MHUIIEBbIE TIPOAYKTHI, TOMH- PacTHTEIBLHOTO ChIPbs [4-7].
MO obecriedeHHs OpraHM3Ma SHeprued u HeoOxo- Ha mupoBoM ypoBHE BeIETCS HENpepbIBHAS
JVIMBIMH HYTPHEHTaMH, BBITIOIHSIIOT BaXHYIO TPO- HAy4HO-TIpAaKTHUYECKass paboTa 10  CO3IaHHIO
(UIAKTHYECKYI0 M JIeUeOHO-TIPOPUIAKTHIECKYIO WHHOBALIMOHHBIX ~ MPOAYKTOB  (PYHKIIMOHAIBLHOTO
¢yukpro. Pa3paboTka u BHEApeHWE TaKuX IMpo- MUTaHKS, KaK YHUBEPCAIIFHOTO HAa3HAYEHHS, TaK W
JIYKTOB PacCMaTpUBAIOTCS KaK OIHO M3 MPHOPUTET- OPHEHTHPOBAHHBIX HA MPOQUIAKTHKY U KOPPEKIIUIO
HBIX HAalpaBlI€HUH T'yMaHHUCTHYECKOM HpOrpaMMBI KOHKPETHBIX HapylleHWid (QYHKUMI OpraHoB u
nuTanus, noaaepxuBaeMoii Opranusanueii O0be- CHCTEM opraHusma [4].
muaéanbix Harwmit [1-3]. Bektop pasButhst coBpe- B kadecTBe CTpaTeruyecku BaKHOTO, HO
MEHHOW HYTPUIIMOJIOTUYECKOW HAyKH IKECTKO TEXHOJIOTHYECKH HEJOOIIEHEHHOTO CHIPhEBOTO Oa-
JETEPMUHUPOBAaH HEOOXOAMMOCTBIO HHUBEIMPOBa- 3Kca BBICTYINAIOT MJIoAbl abpukoca copra «Kan-
HUSL aJITAMEHTAPHBIX JIEQHITUTOB Y HACEIEHHUs, 00Y- nak». O6nanas auBepcHDUIMPOBAHHBIM CIIEK-
CJIOBJICHHBIX TEXHOTCHHBIM JJABICHUEM U HecOalaH- TpOM OHMOJIOTMYECKU AKTUBHBIX COEAMHEHWH
CHPOBaHHOCTBhIO 0a3oBoro pammona. OjHUM U3 (BAC), naHHOE CHIphE TMIPEICTABISIET COOOH

161



AJIMATBI TEXHOJIOTHSUIBIK YHUBePCUTeTiHIH xadapmbicsl. 2026. Ne3.

MOJIMKOMIIOHEHTHYIO CHCTEMY, CHOCOOHYIO BBIC-
TymaTb B POJIM E€CTECTBEHHOI'O KOPPEKTOpa
MeTaboIIMUecKuX mpoieccos [1-12].

IIpombiniennsid  kiactep  LleHTpanbHOM
Asun, B yacTHocTH PecmyOnmuku TamKukucras,
pacrioyiaraeT MacITadHBIME CBIPHEBBEIMH (hOHIAMHU
aOpHKOCOBOJICTBA, OHAKO TIPeOoOamaronas 9acTh
ypokasl TOABepraercsi NPHUMHUTUBHOW TEIUIOBOU
JeTUApaTalyy, JCeBATbBUPYIOUIEH €ro HMCXOAHYIO
LeHHOCTh. HacTosiee nccnenoBaHrne HampapiIeHO
Ha TEOPETHYECKYI0 BATHIALMIO HYTPUEHTHOIO
nacnopta adpukoca copra «Kanmak» u sKcIum-
KaI[Mi0 IyTel ero WHTErpalii B BBICOKHE TEX-
HOJIOrUH (PYyHKIIHOHATBHOTO rutanwus [1-3,5,7].

Mamepuansl u Memoost ucc1e006anusl.

Teopernko-merononornyueckuii 6azuc pabdo-
TBI C(POPMHPOBAH HA OCHOBE CHCTEMHOTO KOHTEHT-
aHAIIM3a W peNieBaHTHOTO 000O0IIeHus (yHIaMeH-
TaJbHBIX HWCCIIEIOBAaHUWN B 00JNacTH OHOXMMHHU
PacTHUTENHHBIX MAaTPHII ¥ TIHIIEBOH KOMOMHATOPHKH.
WnrerpanbHasi OLICHKAa KAayeCTBEHHBIX W KOJH-
YEeCTBEHHBIX TapaMeTpOB aOpHKOCOBOIO  CHIPbS
MOJIETIPOBAJIach C OMOPOil Ha BEpU(HUIINPOBAHHEIC
JTaHHBIE BRICOKOA(h(hEKTUBHOTO CIEKTPOPOTOMETPH-
YeCKOTr0 CKPUHUHIA COPTOBBIX MOMYJISIUH, HAXOIs-
mmxcs B (haze ONTHMATEHON CheMHOM 3peTOCTH.

Pezynomamut u ux oocyscoenue.

B xo71e ananmiTHYeCKOro MOJIETIMPOBAHUS HYT-
PHMEHTHOTO CcTaTyca IUIOZIOB ObLla YCTaHOBJICHA YeT-
Kasi KOPPEJISIIUS MEXITy XUMUYECKAM COCTAaBOM ChIp-
bs M €r0 TEXHOJIOTMUYECKUM ToTeHImaiom [ 12, 13].

KoH1eHTpamus pacTBOPUMBIX CYXHUX BELIECTB
(PCB) B ananm3umpyemoil MSKOTH HaXOOUTCA B
muanazone  13,2-18,5%. VYrumeBogHoe mnpeumy-
IIECTBEHHO JIETKOYCBOSIEMBIMH caxapaMi C Tpeo-
OnamanueM caxapo3bl. Oco00e HayYHO-TIPUKIIAIHOS
3HAUEHWE WMEIOT BBICOKOMOJICKYISPHBIE THPO-
(GUIbHBIE TIONHMCAXapu/ibl, B YaCTHOCTH TIEKTHH

(1,95-2,24% wna cripyto 6uomaccy) [14].

Beicokuii uHAEKC 3TepUpHUKAMN HATUBHOTO
abpHUKOCOBOTO TIEKTHHA OOYCIIaBJIMBAEeT €ro BEHIpa-
KEHHYIO0 KOMILTEKCOOOPa3yIONIy0 CIOCOOHOCTH IO
OTHOILCHHUIO K MOHAM TSDKENBIX METAIIOB M PaIHo-
HYKJIUZaM, peaau3ys NpeOHOTHYECKYI0 M 3HTEpO-
COpOIMOHHYIO (PYHKIMH B MaKpoopranmMme [8].

Anammsnpyemsiii abpukoc (copt «Kanmax»)
i depeHMpyeTcss BBICOKAM  YACIBHBIM  COJEp-
JKaHWeM OWOKOMITOHeHTOB. KonmeHTparmst -
KapoThHa Bapsupyet ot 3,8 10 15,2 mr / 100 r, uTo
MEPEBOANT JAHHOE CBIPE B paHr aOCOJFOTHBIX
JIOHOpOB TipoBUTaMuHa A. KapoTHHOMIHBIM KOM-
TUIeKC (PYHKIIMOHHUPYET KaK MHTHOUTOP CBOOOIHBIX
PaIMKaNOB, 3alIMINAIONIMN KIETOYHBIE CTPYKTYPHI
OT TIEPEeKUCHOTO OKHUCICHUS JUNHUAOB. et
AQHTHOKCUJIQHTHOTO CHHEPrH3Ma IOTEHLMpPYeTCs
TUAPOPUILHBIMA AaHTHOKCHIAHTAMH aCKOPOMHOBOM
kucnoroi (10 24,0 mr/100 1).

DJNEeMEeHTHBIH CIIeKTp aOpuKocoB copra «Kan-
JIaK» XapakTepusyeTcsl (PU3HOJIOTHUECKH OIarornpu-
SITHBIM TPAZMEHTOM Kajuusi W Harpus. BbIcokuii
ypoBeHb Kanus, (B cpeqaeM 285-17251,0 mr/ 100 1)
NPH CIICNOBBIX KOJIMYECTBAX MarHusi W HATpUs
(dopMHpyeT ONTUMANbHBIC YCIOBHS Uil TOIEP-
JKaHUs OCMOTHYECKOTO T'OMEOCTa3a U KOPPEKLHU
KapANOBACKYJISIPHBIX TUCHYHKIHI.

['MaBHBIM JECTPYKTYpPHUPYIOLIMM TPUTTEPOM
NpH  WHIYCTPUAJBHON IepepadoTKe IUIOJIOB  SIB-
JSIeTCsl BBICOKAsi TEPMOJIAOMIBHOCTD HYTPHUEHTOB.
OK30reHHOE TeIJIOBOE BO3JCHCTBHE (B paMKax
KJIACCUYECKOTO  KOHCEPBUPOBAHUS) HMHUIIMHPYET
W30MEPU3ALMI0 M OKHCIIUTENBHYIO JETPaalfio 10
40-60% KapOTHHOUIHBIX H30MEPOB.

CBojIHBIE MapKepHbIe TOKa3aTel, OIpejie-
JSIFOIIME  HYTPHIEBTHUECKYIO IIEHHOCTh — CBIPBS,
arperupoBaHsl B Tadmue 1.

Tabmuna 1. Hytpunestudeckuii nactopT miaofoB adbpukoca copta «Kanmgax»

WHTepBan YpoBeHb JENOHU-
LleneBoi GMOKOMITOHEHT KOHLEHTpauui B pOBaHMsI CyTOYHOU Merozbl onpeieneHus

MaTpHIe Hopwmsl (B 100 1), %

Zﬁ‘égfﬂf}()“"”e CyXHe BEIUECTBa 13,2-185 355759 Pedpaxtomerpuseckuii

B-kapotuH (MpoBUTAMHH A), 3,8-152 84,0-170,0 TutpumeTpudecKuit

Kammii (K) , Mr/100rp 17251,0

Marnuit (Mg), mr/100rp 576,15 10,8 -12,8 CriextpodoToMeTpHIeCKUi

Hatpwuii (Na) , mr/100rp 285,11

Tlextun, % 1,95-2,24 50,0 - 65,0 TepmorpaBUMeTpUUYECKUN

B kadecTBe WHHOBAIIMOHHOM TEXHOJIOTH-
YECKOM aJbTepHATUBBl aBTOPaMHU NpeAJiaracTcs
TIepexo Ha CXEMbl KOMOMHHPOBAHHOTO H3MENb-
YeHUs] U KOHBEKIIMOHHOW JAETHApATAllMd ChIPbSL.
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JlaHHOEe TEXHOJIOTMYECKOE pEIleHHe II03BOJISICT
AIIMMUHUPOBATh (ha3y KuUAKo(a3HOTO HCIIAPCHUS
BJIATH, TIEPEBOJS BIAry HEMOCPEACTBEHHO B
razoo0pasHoe coctostame [13].
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[lpuMeHeHre  KOHBEKIMOHHBIX  PEXHMOB
o0ecreunBaeT KOHCEPBALMIO KIETOYHOTO Kapkaca
wrona 1 Gukcarmio 10 72—-85% MCXOMHBIX aHTHOK-
CHIAHTHBIX KOMITOHEHTOB, (POPMHPYS CTaOMIHHBIN
nomyabpuKar BBHICOKOH CTETEHW TOTOBHOCTH JUIS
00OTaIeHNs CITOKHBIX MTUIIEBBIX cucTeM [15].

3aknouenue

[Tnomer abpukocoB copra «Kanmak» mpen-
CTaBIISIIOT CO0OM YHHKAIBHYIO, COATAHCHPOBAHHYIO
MPUPOAON MATPHIYy C BBICOKMM HHIEKCOM HYTpH-
CHTHOW IUIOTHOCTH U JUBEPCH(UIIMPOBAHHBIM
OonoxumuieckuM npodmieM. B xoxe nccnenoBanus
Hay4yHO OOOCHOBAHO, YTO BBIPAKCHHAS! KOHILIECH-
Tparms kams (o 17251,0 mr/100 ), mpoBuTamMrHa
A (mo 15,2 mr/100 T B-kapoTuHa) W MEKTHHOBBIX
¢paxumii (10 2,24%) MO3BOJISET MO3ULMOHUPOBATH
MIPOMYKTHI TIepepadOTKH aOpHKOca Kak A(PQEeKTHB-
HbIE AJTMMEHTAPHBIE KOPPEKTOPHI TEPAIIEBTUUECKOTO
npoduisi ¢ BBIPRKEHHBIMA aHTHOKCHUIIAHTHBIMH,
KapAHOIPOTEKTOPHBIMA M SHTEPOCOPOLIMOHHBIMU
CBOWCTBAMH.

OKCIIepUMEHTAIBHO JIOKA3aHO, YTO KITIOYEBOM
BKJIaJ B NHILEBYIO LIEHHOCTb CHIPbSI BHOCHT KOM-
IUIEKC pacTBOpUMEBIX cyxux BemectB (PCB), coc-
tapsromuii ot 13,2—-18,5%. OCHOBHOM BEKTOp
¢msnonormyeckoro neiicteuss PCB 3akimrouaercs B
9KCIIPECC-UHTEHCH(DMKALIMN SHEPTETHIECKOTr0 MeTa-
Ooomm3Ma. B pesynbrate mpoBemeHHON pabOTHI
YCTaHOBIICHO, YTO pa3pabOTaHHBbIE MPOIYKTHI, KaK
(yHKUMOHAIBHBIE MPOAYKTHI IO COCTaBy OoraThbl
MUTATENbHBIME BELIECTBAMH, HYTPHEHTaMH, HEO-
OXOIMMBIMH I (PYHKIIMOHHPOBAHHSI OpPraHn3Ma,
MOJIHOCTBIO OTBEYAIOT TPEOOBAHMSIM HOPMATHBHBIX
JNOKYMEHTOB II0 IIOKa3aTeJIsiIM KayecTBa M MOTYT
OBITh UCIIOJIb30BaHbI JUIS Pa3pabOTKU  (PYHKIHO-
HAJIBHBIX TPOYKTOB.

YcTaHOBNIEHO, YTO TpaJULHOHHAs TUIPOTEp-
MHYecKass 00pa0OTKa BBICTYIAET JIECTPYKTYpH-
PYIOIIMM TpHUITEpOM, YHHUTOXatomwM o 30-50%
TEpMOJIAOWIBHBIX COeluHeHn. B cBs3u ¢ stIM
nepeopueHTanus nepepadaTblBaromeld MHAYCTPHU

Ha HIagiamue HHHOBAIIMOHHBIC TCXHOJIOTMH — B
YaCTHOCTH, KOM6I/IHI/Ip0BaHHOC U3MCJIBYCHUE H
KOHBCKIHMOHHYIO JACTUApATALIMIO — TMO3BOJIMT B

MOJIHOM Mepe aKKyMYyJIMpOBaTh W TPOJIOHTUPOBATH
HaTWBHBIN OHOIOTEHIMAN TUIOAO0B (0OecrieunBast
coxpanHocTe 10 72-85% BAC). D10 coszmact
MPOYHYI0 TEXHOJOTHYECKYI0 0a3y sl MMIIOpPTO-
3aXOXKICHUSI B CErMeHTe CTaOMIBHBIX (DYHKIHO-
HaJIbHBIX MHIPEAMEHTOB U IPOSKTUPOBAHHUS BEICOKO-
TEXHOJIOTUYHBIX MPOAYKTOB NHUTaHMs OOIIETro u
CIICIMATIBHOTO Ha3HAYCHVIS.
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TEXHOJIOT'UsI ITIPOU3BOACTBA MSICHBIX ITAHITETOB
C JIOBABJIEHUEM BEJIKOBO-)KUPOBOU SMYJIbCUN

13 K. OKYCXAHOBA , °5.K. KABJIBIIIDKAP*

v g}‘
’I"A. KAIIAIIIEBA 4.4, JAVTOBA |
(*HAO «Illokapim ynusepcureti», Kazaxcran, 071412, r. Cemeii, yi. [innkn 20A
2Cemeiickuii pnaman TOO «Ka3axckuii HAYy4HO-HCCJIE0BATENbCKHI HHCTUTYT NepepadaThiBaloeii
M NHUIIEeBOH NpoMbIILJIeHHOCTH», Pecnybiinka Ka3zaxcran, 071410, r. Cemeii, yi. BaiitypcbiHoBa 29)
DnekTpoHHAas OYTa aBTOpa Koppecnonaenta: baktybala.20@mail.ru*

B ycnosusx uHmMeHCU8HO20 pA3GUMUA  AZDORPOMBIUIEHHO20 KOMHJIEKcA U pocma cnpoca Ha
dynKkuuonanvhbvie MAacHovle NPOOYKMbL 0COOYI0 AKMYANbHOCHb RPUOOPEemaem co8epUIeHCME08anue MexXHoa02uil
nepepaoomku colpvs HCUGOMHO20 NPOUCXOIHCOEHUA, 8 YACMHOCIU NPOOYKYUU nmuyegoocmea. B nocaeonue 2001
Habdn00aemca noGvLIUIEHHBLIL UHMeEPeC K PA3padomKe MACHbIX RPOOYKMOG C YAYYUIeHHbIMU NOMPEOUmMenbCKuMu u
DYHKUUOHALHO-MEXHO02UNECKUMU  CGOUICIEAMU, YMO 00YC1081U6AEHT HEOOXO00UMOCHL PAUUOHATILHO20
UCNOIb306AHUA BMOPUYHO20 CBIPbA U 6HEOPEHUA UHHOBAWUOHHBIX MeXHOoI02udecKux pewienuil. Ilens uccnedosanusn
- paspadomka peuenmypvl 0eaAK0GO-HCUPOBOI IMYINbCUU HA OCHOGE KYPUHBIX CYONPOOYKMOE U 000CHO8aHUE eé
npUMEHEHUA 8 MEXHOI02UU NPOU3B0OCHIEA MACHBIX RAUIMemos. MemoouuecKkyro 0CHOBY UCCIe006aAHUA COCIABUIU
IKCHEPUMEHMATbHBIE MENO0bl ONPEOeNeHUs XUMUUECKO20 COCMA8Ad, (PUIUKO-XUMUUECKUX U (QYHKYUOHANLHO-
MEXHO102UYeCKUX C8OICME, AHANU3 MHCUPHOKUCIO0MHO20 COCINAGA U OP2AHOJIENMUYECKAA OUeHKA MACHBIX
nawmemos. IIpakmuueckas 3HAYUMOCMb UCCNIE008AHUS 3AKNIOUACMCA 6 603MOMCHOCIMU I PeKkmuenozo
UCNOJIb308AHUSA GMOPUUHBIX HPOOYKIMOG NepPepadomKu RMUUbl, NOGLIUEHUU 8bIX00d 20MOGOU NPOOYKUUU,
VAYUMEHUU e€é CMPYKMYPHO-MEXAHUYECKUX C8olicme u Ouonozuyeckoii yennocmu. B pabome npedcmasnena
MeXHO102UA ROSIYHUEHUA DeNK080-HCUPOBOU IMYIbCUU HA OCHOB8E CYORPOOYKHMIOBOH MACCHl U3 KYPUHOU KOMHCU,
JHcenyoKoe u cepoey. Boiaeneno, umo 0oobaenenue 6e1K060-HcUPOBOI IMYIbCUU 6€0€HM K CHUNCCHUIO COOEPIHCANHUA
enazu na 5,78% u 3onvt na 0,87%, yeenuuenuro sncupa na 5,65% u denxa na 1%. Beeoenue 6enko60-xncupogoi
IMYALCUU 8 peyenmypy MACHO20 RAUIMEMA CROCOOCMEYem NOGLLUIEHUIO IMYIbZUPYIOUiell CROCOOHOCIMU U
cmadunbHOCMU cucmemol, CHUNICEHUIO Menaonomeps u yayduienuio Koncucmenyuu npooykma. Ilonyuennsie
pe3yromamesl  NOOMEEPHCOAION NEPCHEKMUGHOCINL  UCHOIb308AHUA  DENKO0GO-HCUPOGLIX IMYAbCUIL U3
cyonpoOyKmoe nmuysl 011 HOBLIUIEHUA MEXHOI02UYECKOU U OUOI02UYECKOU UEeHHOCHU MACHBIX RAULMEmM08.

Knrw4deBble caoBa: MsCHble MNAalITeThl, O0EJKOBO-)KHPOBasi 3MYJbCHS, MSICO NTHIBI,
cyonpoaykToBasi Macca, )KUPHOKHCJIOTHBIIH COCTaB, NUIIEBAsl HEHHOCTb.

AKYBI3-MAH OSMYJIbCUACHI KOCBUIFAH ET MAIITETTEPIH OHAIPY TEXHOJIOT USICHI

19.K. OKYCXAHOBA, *A.K. CYUYHUHOB, *b.K. KABJIPIIIDKAP*,
’I"A. KAITAIIIEBA, *A.A. JAYTOBA

(* «Illaxapim ynusepcureti» KeAK, Kaszakcran, 071412, Cemeii K., Fannka k-ci 20A
2 «Ka3ak KaiTa oHjIey JKIHE TAFAM OHEPKICINTEPi FHLILIMU-3ePTTEY HHCTHTYTHD)
KUIC Cemeii punuansl, Kazakeran Pecnnyoiukacsl, 071410, Cemeii K., baiiTypchinoB k-ci 29)
ABTOP-KOPPECTIOHICHTTIH 3IeKTPOH/IBIK momrrackr: baktybala.20@mail.ru*

Azpoonepkacinmik KeuwleHHIH KAPKbIHObL OAMYbIMEH JiCaHe (OYHKYUOHAIObl em OHIMOepiHe OezeH
CYPAHBICMbIY ADMYbBIMEH HCAHYAPAAPOAH AIbIHAMbIH WUKIZ3AmMmbl, dcipece Kyc OHIMOEPin 0H0ey mexXHOo102UANaPbIH
Jceminoipy epexute manvizovt 6o1a dacmaovl. CoHabl HeblI0APbl YYHKYUOHATOBIK-MEXHOI0ZUANBIK, KacUmemmepi
JcaKcapmuliiean em OHiMOepiHe CYpanvic apmyblHa 0ai1anbvicmul, KAQUMAiama wWuKizammapowl Kaima onoeyoe
UHOBAUUATIBIK -MEXHOI0ZUANLIK, WewiMOepOi eHzi3y0i JHcoHe ymubimobl naioananyovt Kadcem emeodi. byn
3epmmeyoiy makcampl mayvlk eminiy cyOoHiMOepine HezizoenzeH aKybl3-Mail IMYAbCUACHIHBIH PeUenmypacobiH
Jrcacay Jcone OHvl em nawimemmepin OHOIpyOe Ko0anyosl Hezizoey 0010vl. 3epmmeyoiy adicmemenik He2i3in
XUMUATBIK KEPAMbIH, QUIUKA-XUMUATBIK HCIHE (YHKUUOHANObIK-MEXHON0UANBIK Kacuemmepoi aHbIKmayoblH
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IKcnepumenmmik  20icmepi, Mmail  KblUKbLIOGPHIHGIY — KYPAMbIH — IMANOAy  MHCIHe em  nauimemmepin
opzanonenmuKanvlK oazanay Kypaost. byn 3epmmeyoin, npakmukanvlk Manbi30b6L1612bl KAUMANAma Kyc oHimoepin
muimoi naiioanamny, oaivin OHIMOEPOIH OHIMOINIZIH apmmoulpy dHcaHe 01aPObIH KYPblilblMObIK-MEeXAHUKATbIK
Kacuemmepi MeH OUO0N02UANBIK KYHOBLIbIZbIH dcakcapmy. Byn maxanaoa maywviKmolH mepici, KapHol dHcaHe
Jcypecinen anvinean cyboHimoep maccacvl Hecizinoe aKybi3-Mail IMYIbCUACHIH Q1Y MEXHOI02UACH! YCbIHbLIZAH.
AKpbI3-Mail IMYIbCUACLIH €M nauinmemine Kocy bla2anovlivlkmully 5,78 %-ea scane kynoiy 0,87%-2a momenoeyine,
Mmaioovty 5,65%-2a sncone axywvi3oviy 1%-2a apmyvina akenemini anvikmanov. Em nawimeminin Kypamvina axywi3-
Mail IMYAbCUACBLIH KOCY IMYTb2AMOPIbIK KAbinemmi apmmulpobl, JHCyleHiH MYpaKmolibleblH apmmoipobl, HCbli1y
WILIZBIHBIH A3ATMMbL JHCIHE OHIMHIY KOHCUCMEHUUACBIH JcaKcapmmul. Byn nomuoicenep em nawmemmepine Kyc
eminiy cyOoHIiMOepinen aNbIHRAH AKYbI3-MAll IMYIAbCUANAPBIH KOCY NAuimemmepoiy MexHOI0ZUANbIK JHCIHE
OUONO2UANBIK KYHOBLIBIZbIH ADMMBIPY YUIIH RAHOANAHY MYMKIHOIZIH pacmaiiool.

Herisri ce3nep: er mamrerrepi, aKybI3-Maii 3MyJbCHACHI, KYC eTi, cy0eHiMaAep Maccachl, Maii
KBIIIKBLIAAPBIHBIH KYPAMbl, TAFAMBIK KYHABUIBIFbI.

TECHNOLOGY FOR PRODUCING MEAT PATES WITH
THE ADDITION OF PROTEIN-FAT EMULSION

'E.K. OKUSKHANOVA, 24.K. SUYCHINOV, *B.K. KABDYLZHAR*,
’G.A. KAPASHEVA, 'A.A. DAUTOVA

(*Shakarim University, Kazakhstan, 071412, Semey, Glinka st. 20A
2Kazakh Research Institute of Processing and Food Industry (Semey Branch),
Kazakhstan, 071410, Semey, Baitursynov st. 29)

Corresponding author e-mail: baktybala.20@mail.ru*

In the context of the intensive development of the agro-industrial complex and the growing demand for
functional meat products, the improvement of technologies for processing raw materials of animal origin, in particular
poultry products, is becoming especially relevant. In recent years, there has been increased interest in developing meat
products with improved consumer, functional, and technological properties, necessitating the rational use of secondary
raw materials and the implementation of innovative technological solutions. The objective of this study was to develop
a formula for a protein-fat emulsion based on chicken by-products and to justify its use in the production of meat
pités. The methodological basis of the study comprised experimental methods for determining chemical composition,
physicochemical and functional-technological properties, fatty acid profile analysis, and sensory evaluation of meat
pétés. The practical significance of this study lies in the possibility of effectively utilizing secondary poultry products,
increasing the yield of finished products, and improving their structural and mechanical properties and biological
value. The study presents a technology for producing a protein-fat emulsion based on a by-product mass derived from
chicken skin, gizzards, and hearts. It was found that the addition of protein-fat emulsion leads to a decrease in moisture
content by 5.78% and ash by 0.87%, an increase in fat by 5.65% and protein by 1%. The addition of a protein-fat
emulsion into a meat pdté recipe increased emulsifying capacity, enhanced system stability, reduced heat loss, and
improved product consistency. These results confirm the potential of using protein-fat emulsions from poultry by-
products to enhance the technological and biological value of meat pétés.

Keywords: meat patés, protein-fat emulsion, poultry meat, by-product mass, fatty acid
composition, nutritional value.

Beeoenue YBEIIMUEHUEM CIpoca Ha Hero. Bo3poxneHue

[ITuneBoacTBo siBnsieTcs Hawboliee MHA- OTEYECTBEHHOI'O NTHIEBOACTBA — IPOU3BOIUTH
MHYHOH OTPacibi0 MHPOBOTO arpONpOMBIILIEHHOTO TaKOW AacCOPTUMEHT W3 MsCa MTHIBI, KOTOPBIA
KOMIUIeKca. Pa3BHTHE OTpaciy NTHULEBOACTBA — MO3BOJIMT PAallMOHAIBHO W KOMIUIEKCHO HCIIONb-
SKOHOMUYECKU OOYCIIOBIEHHOE, COLMAIBHO BBITO- 30BaTh CBIPBE.
HOE M Haubojee NEepPCHEKTHBHOE HAINPABICHHE B CeromHst pBIHOK TMAIITETOB — OIWH U3
o0ecreueHuy IPOJI0BOJILCTBEHHOM 0€3011acHOCTH Hanbollee JUHAMHYHO Pa3BHBAIOIIMXCS CETMEHTOB
Pecrny6nmku Kazaxcran [1]. HallMOHAJIBHOIO POAOBOJIBCTBEHHOTO phIHKA. [Tam-

Msico OTUIBI aKTMBHO HCHOJIB3YETCSl IIpU TETHbIE KOHCEPBbI, pac(hacoBaHHbIE B ONTHMAJIbHO
MPOU3BOJCTBE MPOLYKTOB IIMTaHUsI B CBS3U C yIOOHYIO YIAKOBKY, IIOJIb3YIOTCSI OOJIBIIUM CIIPO-
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coM y HaceneHus [2]. BeipabaTsiBacMbie B HACTOSI-
iee BpeMsl Ha MsICONepepadaThIBAIOIINX MPEATIPH-
SITUSIX TIAINTETHI TPEICTABISIOT COOON BBICOKOKA-
JIOPUIHBIE TOMOTEHI3UPOBAaHHBIE KOHCEPBHPOBAH-
HBIE TPOIYKTHI C TMPEUMYIECTBEHHBIM COJeprKa-
HHeM wMsca Jubo cyOnpoayktoB. CoBpeMeHHEIE
MIPOMBIIIUICHHBIE TEXHOJIOTHH TIAIITETOB HaIlpaB-
JICHBl HA TOBBIIICHHE OHOJOTMYECKOW IIEHHOCTU
W3/Ienmid, pa3paboTKy pelenTyp, NpeAHa3HAYeHHBIX
JUIL Pa3iMYHBIX TPYII HACEJIeHWs, pacIIhpeHue
accoptumenTa [3].

BenkoBo-)KUpOBBIE  SMYNBCHH  TIO3BOJISIFOT
panMoHabHO  WICTIONB30BAaTh MSICHOE CBIphE |
PeTynHupOBaTh MOTPEOUTENBCKHE CBOMCTBA TOTOBOTO
npoaykra. B Hacrosiee Bpemsi mpu pazpaboTke
peuentyp OEMTKOBO-)KUPOBBIX AMYIBCHH IITHPOKO
WCTIONB3YIOTCS  OeNKOBBIE  JOOaBKH, KOTOpBIE
XOpOIIO PacTBOPSIIOTCS B BOAHOW (aze ¢apiia,
0o0NagaloT  BBICOKMMH  SMYJIBTHUPYIOIIMMH |
KETMPYIOMIMMH CBOMCTBAMH. JTH CBOMCTBa OeiKa
MOTYT TpHUIAaTh NAlITETHOMY (apiry BBICOKYIO
BJIATOCBS3BIBAIONIYIO, BOJO- U JKUPOYIEPKHUBAO-
IIyl0 CIIOCOOHOCTH, TIO3BOJISIIOIIAE  YBEIUYUTH
00beM BBIPAOOTKH TPOJYKTa M TIOBBICUTH TIOKA-
3aTeiM ero kadectna [4].

[lepcriekTHBHOCTh TPHMEHEHUST SMYITbCHOH-
HBIX CHCTEM TIOATBEP)KIACTCS pe3ylibTaTaMu psia
COBpEMEHHBIX HccienoBaHuil. Tak, aBTOpaMu
pa3paboTaH SMYJILCHOHHBIH Telb Ha OCHOBE
parcoBoro Macia, KoJUlareHa W arapa, H3y4YeHO
BIMSHUE OSMYJIBCHOHHOTO Tels Ha ITOKa3aTelH
KavecTBa MIEYEHOYHOr0 TaliTeTa. Y CTaHOBJIEHO, YTO
YacTHYHAsT 3aMEHa KMBOTHOTO JKHpa TelleM
CMOCOOCTBYET CHIKEHHIO COJEP)KaHWSI HACHIIIEH-
HBIX JXUPHBIX KUCJIOT, 3HepFeTI/I‘{eCKOI>'I IHEHHOCTU 1
WHTECHCUBHOCTH OKHCJICHHS JTUTHIOB [5].

B nmpyrom wuccnenoBaHmu OBUIO W3YYeHO
BIIMSHHE YaCTUYHOM 3aMEHBI >KWBOTHOI'O JKupa
rejaeo0pa3Hoi 3MyJIbCHEH Ha OCHOBE KOHOILISTHOTO
Macia U TPeYHEeBOM MYKM Ha MHIIEBYIO LIEHHOCTh
namrera. Mcnons3oBanue reneoOpazHOi SMyIbCHN
CITIOCOOCTBOBAJIO TIOBBIIICHUIO €T0 IMUINECBON IIEH-
HOCTH — TPEeXKAE BCEro 3a CuYeT YIy4IICHHS
TMnUAHOrO  mpodmis  (YBEIMYEHHS COAEpKaHMS
TMOJIMHCHACBIIIECHHBIX »XUPHBIX KHUCIOT K 0Mera-3
JKUPHBIX KUCIIOT) [6].

Hpyrumu aBTOpamMu ObLIO MU3YYEHO HCIOJb-
30BaHHE OSMYJBIUPOBAHHOTO Macia KaHOJNbI B
COCTaBe MSICHOTO MaiiTeTa. BBeneHue sMysbrupo-
BAaHHOT'O Macjia TOBBIIANO BBIXOZA M BIAroconep-
XKaHUe TPONyKTa, GopmupoBao Oojee MATKYIO U
MacToO0pasHyr0 TEKCTypy, a npu 50%-Ho#t 3ameHe
JKMBOTHOI'O JKHpa, CHOCO6CTBOB2LHO TIOBBIIIICHUTO
YCTOMYMBOCTH  TMPOAYKTa K  OKHCIUTEIHHBIM
M3MEHCHMSIM TIPU XpaHEeHUH [7].
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HcnonbzoBanne OEIKOBO-)KUPOBBIX OMYIIb-
CHii Ha OCHOBE BHUTaMHUHHU3HUPOBAHHBIX KYyHaXKHPO-
BaHHBIX PACTUTENBHBIX Macel B IPOU3BOACTBE
MSCHBIX TIaIITETOB paccMOTpeHo B [8]. BHecenme
pa3paboTaHHON 5SMYIIBCUU TO3BOJISIET CcOaaHCH-
POBATh MPOIYKT IO XKUPHOKUCIIOTHOMY Y BUTAMHH-
HOMY COCTaBY.

Takum 00pa3oM, aHanmM3 JHUTEPATYPHBIX
JAHHBIX TTOKA3bIBAET, YTO CYILIECTBYIOLIHNE HCCIE0-
BaHUSI B OCHOBHOM HAIIPaBJIEHBI Ha 3aMEHY >KUBOT-
HOTO JKMpa B MSCHBIX MaIllITeTaX PacTUTEIbHBIMU
Macnamy, TpeaBAPUTENFHO SMYJIBTHPOBAHHBIMU
KUPOBBIMHU CHCTEMaMH WJIH I'eJIe00pa3HbIMU IMYJIb-
CHUSIMU C TOCJEAYIOIIEH OLICHKOW MHUIIEBOM IIeH-
HOCTH, JIMIIMAHOIO COCTaBa M TCXHOJIOTHMYCCKUX
CBOWCTB MPOAYKTA.

Lenpro HacToOsIIEH pabOTHI SBISETCS pa3pa-
00TKa penentypsl OEIKOBO-KHPOBOW AMYJIHCUH HA
OCHOBE KYPWHBIX CYONPOIYKTOB W HCCJICIOBaHHE
BIMSHAA pa3pabOTaHHOW 5SMYJbCHH Ha (DHZHKO-

XUMHUECKHE,  (DYHKIIMOHAJIBHO-TEXHOJIOTMICCKHE
CBOMCTBA, >KMPHOKHUCIOTHBI COCTaB MSICHOTO
MalireTa.

O0beKThbI U METOAbI HCC/ICI0BAHUSA

OObekTaMu HCCIEeOBAHMS SIBUITUCH OEIIKOBO-
JKUpOBasi OMYJBCHS, KOHTPOJBHBIE W OIBITHBIC
00pas3Ipl MACHBIX MAIITETOB. MSICO ITHUIIBI, KYpHUHEIE
CyOIPOMYKThI U JKUP TOBSDKHIA OBUTH IMOJTYyYEHBI C
MSCHBIX TaBWIbOHOB Topona Cemeit PecryOmmku
Kazaxcran.

Onpeoenenue obue2o XUMU4ECK020 cOCMasa
IIPOBOJWIM METOJIOM OJHOI HABECKHU HCCIIENYEMOM
mpoObl. MeTo 3aKimoYaeTcs B MOCIEN0BATETHhHOM
OTIpefielIeHUH B OJHON HaBECKE IPOIYKTa COIEp-
KaHWsl BIIArd, >KUpa, Oellka W 30JIbI C HCIIOJb-
30BaHHUEM YCTPOWCTBA JJIs ONpe/IeTICHHs BIaXKHOCTH
W JKUPHOCTA MSCHBIX W MOJIOYHBIX MPOIYKTOB
YCKOpEHHBIM MeTOAOM [9].

Onpeodenenue axmugnocmu 6oovl. Omnpene-
JICHHE aKTHBHOCTH BOJIBI (Aw) — C UCTIOJIL30BAHUEM
npuodopa LabTouch-aw (Uramus) [10].

Onpedenenue pH. AKTUBHYIO KHCIIOTHOCTH
cpenbl (pH) ompenensuii  MOTEHITMOMETPUYECKIM
metosom Ha mpubope pH-merp-Seven2Go™,
MOTPY>KEHHEM DJIEKTPOJIa B pacTBOp ¢ (uKcaruen
3HaveHus pH Ha mkane mpubopa. Pactop (BomHyO
BBITSDKKY) TOTOBHJIM U3 M3MEITBUSHHOTO TIPOJIYKTA C
Bono# (B cootHomeHnn 1:10). pH m3mepsum mocie
HacTauBaHuA B TedeHue 30 MUHYT TIPU TEMIIepaType
20°C [11].

Onpeoenenue  QYHKYUOHATLHO-MEXHONOSU-
yeckux ceoticms. DyHKIIMOHATIBHO-TEXHOJIOTHYec-
KHE CBOMCTBAa (hapIieBhIX CHUCTEM — BIAroyjep-
uBaromass  crocoOHocts  (BYC), xupoynepxu-
Batorast  crocooHocts (OKYC), smynprupyromas
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criocobHocTh (DC) U cTabuiIbHOCT IMynbeuu (CJ)
ONPEACISUINCh 110  METOJMKE, TPEIUIOKCHHON
TumomnreHko 1 coaBTopamu [12].

Onpedenenue cocmasa HCUPHBIX KUCTIOM.
OnpenenceHue KUPHOKHUCIIOTHOTO COCTaBa OCHOBAHO
Ha MPEIBAPUTEIBHON SKCTPAKIMH JKUPA U3 CHIPhSI U
IMUIIEBBIX TMPOAyKTOB B coorBercTBUH ¢ ['OCT
34987-2023, ompenensuiich Ha Ta30BBIM XpOMATo-
rpade “Kpucrammoke 4000M” [13].

Opeanonenmuueckue noxazameiu MICHOTO
MaIiTeTa OICHUBAINCh B COOTBETCTBUU C TPeOO-
Banusimu ['OCT 33741-2015 [14]. OpranonenTu-
Yyeckas OLCHKAa TPOBOAWIACH B CTAaHAAPTH3U-
POBaHHOM MOCIEIOBATEILHOCTH: BHEIIHUM BUJ,
IIBET, 3aIax, KOHCHCTEHIHS U BKYC.

Tpucomoenenue cyonpoOOYKmMosbIXx Macc u3
KYPUHBIX CYONPOOYKMO8

Ha mnepBoHavaisHOM 3Tame ObLia pa3pado-
TaHA TEXHOJIOTUSl TIONMYYEHHs CyONpOIyKTOBOU
Macchl U3 KypHHBIX CyOIPOIyKTOB.

Coipb€ (KypHHas KoXa, >KeMyIKH U Cepila)
MOCTYNao B JIAOOPATOPUIO B OXJIKIAEHHOM

cocrosiHny (<4 °C), NpPOXOIWIO BU3YAIIbHBIN
KOHTpPOJIb Ha HaJM4YHe TOCTOPOHHUX BKIIOYECHUI,
neeKTOB M TPHU3HAKOB MHKPOOHOJIOTHUECKOTO
3arps3HEHMs U nepepaldaThiBajioch B JEHb IOCTYII-
nenus. JKelynku TMOJBEPrajiuch 3ayMCTKE I
yAaJICHUSI BHYTpEHHEH KENTOM KYTHUKYJIBl U
OCTaTOYHOI'O COAEPKUMOTO, IIOCIIE YETO THIATENBHO
IIPOMBIBAINCh IIPOTOYHOM IUTHEBOM BOJOW IIpU
temriepatype 10—15 °C. Cepaia ocBOOOKIAIHNCH OT
BUIIMMBIX CI'YCTKOB KPOBH, KPYIHBIX COCYIOB U
M30BITOYHOM JKUPOBOW TKAHHM, MOCJTE YEro TaKkKe
npoMeiBavch. Koka mpoBepsiiach Ha Haauuue
OCTaTOYHOIO I1epa ¥ MEXaHMYECKHX 3arpsA3HEHUN U
MO/IBEprajiach aHAJIOTMYHOMN MPOMBIBKE.

Kenynku u cepaia nononHUTENBHO 0Opada-
TeIBAM yabTpazBykoMm (60 kI, 20 mun, 18 °C).
[loaroroBieHHOE  CBHIPBE  OTLEKHBAIH, 3aTEM
M3MeTbualii Ha MsCOpyOKe (IMaMeTp OTBEpPCTHH 3—
5 MM) TpH Temrneparype npoxaykra He Boime 10 °C.
W3 1noAroToBIEHHOrO CHIPHSI OBLIO COCTAaBIEHO
YyeTblpe BapHaHTa CyONpOXYKTOBOM Macchl B
Pa3IMYHBIX COOTHOIICHUSIX TI0 Macce (Tabir. 1).

Tabmuna 1. Penentypa pa3HbIX BapHaHTOB CyOIIPOILYyKTOBOM Macchl

HanmenoBanue MaccoBast 107151, %
CM-1 CM-2 CM-3 CM-4
Kypunas xoxa 34 50 25 25
KypuHbIe jxenyIKu 33 25 50 25
Kypunoe cepuie 33 25 25 50

CM - cybnpoaykroBast Macca

KoMmoHeHTsl cMmemmBaii B KyTTepe B
TeyeHUue 1—2 MHUHYT A0 MOJYy4YEeHHs] OTHOPOAHOU
MacTooOpa3HO MacChl MPHU TEMIIEPAType HE BHIIIIE
12 °C. I'oToByto cyOnpoyKTOBYIO Maccy (aco-
BaJIM B TE€PMETUYHbBIC KOHTEHHEPHI U XPAaHWIU MTPH
2-4 °C mue Oomee 12 wacoB 10 NpOBeICHUS
TIOCIIENYIONINX AaHaJu30B W WCIOJB30BAHMS B
MIPUTOTOBJICHUH dMYJIbCHIHA.

CpaBHUTENBHBIN aHATN3 XUMUYECKOTO COC-
TaBa U (HyHKIIMOHAITBHO-TEXHOJIOTHUECKUX CBOM-
CTB TIOKa3aJl, YTO HamOoJiee MPEIITOYTHTEITHLHOMN
CMECBIO JUIsl TIPUMEHEHUS B OEIKOBO-)KHPOBBIX
OMYIBCUSX SBJISETCS BapHaHT 4, BKIIFOYAIOIIHMA
25% xypunoit koxwu, 25% xemynkoB U 50%
cepaeu. JlaHHbIM cOCTaB MPOAEMOHCTPUPOBAI
HauOOJIBIITYI0 BOAOYIEPKUBAIOIIYI0 CIIOCOOHOCTD
(71,49%) u crabunpHOCTH AMynbeun (60%), 9TO
obecreuynBaeT KOHCHUCTEHTHOCTh TMPOIYKTa, CHHU-
JKEHUE CUHEepe3Uca U yCTOMYMBOCTh K XpaHEHUIO B
cucteMe mnamTeTa. [lo cpaBHEHUIO C APYruMHU
CMECSMH, OTOT BapHUaHT MPOJEMOHCTPHPOBAT

HaunboJiee cTaOWJIbHBIC TOKA3aTelId B YCIOBHSIX
nepepadOTKH, YTO YKa3blBaeT Ha €ro ONTH-
MQJIBHOCTh B KadeCTBE OCHOBBI JJIsI CO3JaHUS
OJHOPOJHOM W  TEXHOJIOTMYECKH  HaJAEKHOU
MaIITETHOW 3MYJIbCHH.

Ilpucomoenenue
IMYMbCUU

beuto  mpuroroBmeHo BoceMb 00pasloB
SMYJIBCHM THIA «MACIO-B-BOJIE», PA3INYAIOIINXCA
M0 COOTHOIIEHHIO MAacChl MOOOYHBIX MPOAYKTOB,
pacTUTEIHHOrO Macia, BoAbl M Kpaxmana. llepen
MIPOBEJICHNEM TEXHOJOTMYECKUX OINEpaluii Macca
NOOOYHBIX MPOAYKTOB OXJa)KAajdach OO TeMIIe-
patypsl 24 °C. Bce wunrpeameHtsl (cyOmpo-
IyKTOBasg Macca, pacTUTENIbHOE Macio, BOa,
Kpaxmall, NHIIeBas coJa W IOBapeHHas COJIb)
NpeJBApUTEIHHO B3BEUIMBAINCH HAa OTKAIMOPO-
BaHHBIX JaOOpPaTOPHBIX BECaX W PaclpeAessuIicCh
110 MHAMBHIyaJIbHO IPOMapKHUPOBAHHBIM KOHTEM-
HEpaM.

0enK080-24cUpoBoL
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HHrpenueHTsl 3arpyskaini B OXJIaXIEHHBIN
KyTTEp B CIEAYIOIICH MOCIeI0BaTEIbHOCTH: Cy0-
MIPOJYKTOBAsI Macca, COJIb U COJa, CyXOH Kpaxma,
4acThb BOJBL, PACTUTENBHOE Maclio (TOHKOW
cTpyéit), 3aTeM ocTtaBmiasics Boja. CmemnBaHue
IIPOBOIMJIM B [Ba dTamna: npeasapurenbaoe (20-30
C) W BBICOKOCKOpPOCTHOe m3MenbueHue (60-90 c)
IpU TOCTOSHHOM KOHTPOJE TEeMIIEpaTypsl He
Boimie 12 °C.

['OTOBHOCTH AMYIBCHH OIpENeysId 110
00pa3oBaHMIO OJHOPOAHOW TJAAKOH macToo0-
pasHOH Maccel 0e3 TPHU3HAKOB PaCcCIOCHHUS.
I'oToByto amynscHio pachacoBBIBaIN B T€PMETHY-
HbIE EMKOCTH 1 XpaHWIU IpH Temneparype 2-4 °C
B TedyeHwe 12 4YacoB 1O BBIIOJHEHHS HCCIIE-
JIOBaHUH.

B pesynbTaTe CpaBHUTENBHOW OLICHKHU
pa3paboOTaHHBIX 8 BHUJIOB JMYJbCHI Haubojee
ONTHUMAJbHBIM  JJIS1  TPOU3BOJCTBA  MSICHOTO
namrera ObUT BRIOpaH MATHIN BapUaHT dMYIBCHH.
JanHbIii 006pasel IpoJeMOHCTPUPOBAT ONITHMAIb-
HBId OanaHc (QYHKIHOHATHHO-TEXHOIOTHUECKIX
CBOWCTB: €ro BOJOYAEPKHBAOIIAsl CIIOCOOHOCTH
(66,11%) u xupoynepxuBarouas CrIocoOHOCTb
(82,2%) ObUTH CTATUCTUYCCKH 3HAYMMO BBIIIIE, YEM
y Bapua"toB 1, 2 u 7 (p<0,05). Kpome ToTO,
BapHaHT 5 TMOKa3zajl HaWOOJBIIYI0 SMYJIBCHPY-
IONIYyI0 CIOCOOHOCTh (62%), YTO TPEBHIIAIO

Tabnuna 2. Peuenrtypa MsCHBIX NAIITETOB

MOKA3aTeJIM BAPUAHTOB dMYJIbcuH 1, 6 u 7 (p<0,05)
W MMEeT KJItoYeBoe 3HaueHue A 3)(HeKTuBHOro
CBS3BIBAHUS Macia U (JOPMHUPOBAHHS YCTOWIHNBON
SMYJBCUOHHOHN cucteMsl. 110 coBOKymHOCTH pe-
3yJIbTAaTOB HamOoiee MOAXOJSIIEH IS HCHONb-
30BaHMs B peElENType mamreta Obula NMpH3HAHA
OMYIBCHS 5, oOecreynBaromas ONTUMAIbHBINA
0ajaHc SMyNBrUpYOLIEH COCOOHOCTH, BOAO- M
KUPOYACPKUBAHUS M CTAOMIIBHOCTH CUCTEMBI.

Ilpucomosnenue MSCHbIX NAWMENMO8 C
0ENKOBO-2ICUPOBOL IMYAbCUCT

TexHONOrHUs MPOM3BOACTBA MSICHOTO Iall-
TeTa ¢ 1o0aBIeHHEM OEITKOBO-KUPOBOW SMYITECUU
COCTOUT W3 TMPHEMKHU, MPOBEPKH WU TMOJATOTOBKH
ChIPpbs Y BCIIOMOT'aTCJIbHBIX MaTCpHAJIOB, U3MCJIb-
YEHHSI CBIPbS, CMCIIMBAHUS KOMITOHEHTOB, COC-
TaBJICHUS CMECH, IOBEJCHUS MAacChl JIO OJHO-
pOIHOM TacTOOOPa3HOW KOHCHUCTEHIMH, (aco-
BaHUSA TOTOBOM Maccel B OaHku (mo 250 mi),
VKYMOPUBAHHS  KPBIIIKAMH, CTEPUIH3AIUN B
aBToknase (pexum 20-65-20 /112 °C, 0,08 MIla),
OXJIaXKJICHUSI, COPTHPOBKH, YHAaKOBKH, MAapKH-
POBKH U XpaHCHUSI.

Jnst  mpoBeneHHs WCCIenOoBaHWA — ObLTa
pa3paboTaHa TEXHOJOTHUSI POU3BOICTBA MSICHOTO
MamiTeTa Ha OCHOBE MsCa MNTHIBI M OMBITHBIN
BapUaHT MACHOTO TMamiTeTa ¢ Jo0aBlicHHEM
0eJIKOBO-)KMPOBOW 3MYJIbCHH (Ta0I. 2).

WHrpeauent KoHTpoIpHBII BapHaHT OnBITHBI BapHaHT
Msico nTHILET 60,7 51,1
Ileuens KypuHas 17,6 17,6
Kup rossuxuii 53 3,3
benkoBo-)KupoBas SMyJIbCHUS 0 12,5
Jlyk penyarsiii 6,3 6,3
MopkoBb 5,7 5,7
[erpyuika (KOpeHsb) 0,6 0,6
Ieperr u€pHbI MOJOTHIN 0,05 0,05
Coulb nuiiesas 1,05 1,05
BynsoH 2,7 1,8

KoHTposbHEI  BapHaHT BKIOYAl MSCO
NTHUIBI ¢ T0OaBICHHEM KYPHUHOW MEYSHU W KUpPa
TOBSDKBEro 0e3 MpHMEHEHUs OelKOBO-KUPOBOM
SMYJILCUH. B ONBITHOM BapraHTe OCYIIECTBIISIACH
YacTHYHAs 3aMeHa MsICa MTHUIIBI, )KUBOTHOTO JKUPa
u OymboHA Ha pa3pabOTaHHYIO OMYJIBCHIO
(cyonpomykroBas Macca — 48%, pacTUTEIbHOE
macino — 18%, Boma — 28%, kpaxman — 4%,
nriieBas coxa — 1%, comb — 1%).

Cmamucmuueckuii anaauz. O6paboTKy pe-
3yJBTaTOB H3MEPEHUI OCYIIECTBIISIIN C TIOMOIILIO
nporpammel Microsoft Excel 2016. PesynpraTs
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aHAIM30B OBLUTH CTATHCTUYECKH 3HAYUMBI TIPU P <
0,05. JlaHHbBIe mpeACTaBICHBI KaK CpEIHEE 3Ha-
YeHHUE + CTaHIapTHOE OTKIOHEeHHE. Bce skcnepu-
MEHTHI NPOBOAWIUCH B TPEX MOBTOPHOCTSX; IS
KaXJIOTO TOKa3aTessi PACCUUTHIBAIUCH CPEIHUE
3HAYCHUS U CTAHIAAPTHHIE OTKIIOHEHUSI.

Pesynomamot  ucciedosanuii u
oocyscoenue

Ha cnenmyromem »stame OBIT HCCIIEOBaH
XUMUYECKUN COCTAaB MSCHBIX IMAITETOB. Pe3yin-
TaThl MOKa3aHbI B TaOIUIIE 3.

ux
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Tabmuma 3. XuMHUEeCKHI COCTAB MSCHBIX ITAIITETOB

Tlokazarenu KonTponpHBINM BapraHT OINBITHBIN BapUaHT
Brara, % 69,74 63,96
Kup, % 13,37 19,02
3oma, % 3,95 3,08
Benoxk, % 12,94 13,94

W3 pe3ynpTaToB BUAHO, YTO J00aBIICHUE
0€JIKOBO-)KHPOBOW AMYIILCHH BEJET K CHIKECHHIO
conepxkanust Biard Ha 5,78% wu 30mb1 Ha 0,87%,
yBEIUUEHHIO XHpa Ha 5,65% u Oenka Ha 1%.

Ha cnenyromem stame ObUIH MCCIEIOBAHEI
PH ® aKTUBHOCTP BOABI MSCHBIX IIAIITETOB.
Omnpenenenue KUCIOTHOCTH M aKTUBHOCTH BOJBI

MSICHBIX TAIITETOB TMOKa3ano, 4To 3HadeHwms pH
HaxOIWIUCh B nuamazone 6,07—6,17 (tabdn. 4). B
KOHTpPOJILHOM oOpastie pH cocraBun 6,07 npu
aktuBHOCTH BoAbl 0,9824. Bmemenne OenkoBo-
XKHUPOBOW 3MYJIBCHU COIMPOBOKIAIOCH IMOBBIIIE-
HueM pH no 6,17 u yBenuueHHEM aKTUBHOCTHU
Boabl 110 0,9890.

Ta6n14ua 4, PeSyJ’ILTaTLI KHUCJIOTHOCTH M aKTUBHOCTH BOJAbI MSJCHBIX ITAIITCTOB

Ilokazarenu KoHTpobHBIH BapHaHT OnBITHBIN BapHaHT
pH 6,07 6,17
AKTUBHOCTH BOJBI 0,9824 0,9890

Pe3ynpraThl moOKa3amy, dYTO 100aBICHUE
0ETIKOBO-)KUPOBOH OSMYyJIbCHM JIMIIb HE3HAYH-
TEJNBHO W3MEHSIET KUCIOTHOCTH (hapiia, CoXpaHss
pH B ¢usmnomornyecku MOMyCTHMBIX Ipeaeiax.
AKTHUBHOCTH BOJIbI B 00pa3iax MSCHBIX MAIITETOB
HaXOJIMJIaCh HA YPOBHE, XapaKTEPHOM JIJISI MSICHBIX
dapmeit  (0,96-0,99). B omeiTHOM 00pasme

aKTHBHOCTH BOJIBI YBEIHUMIIACh, UYTO OOBSICHIETCS
BBICOKOM JT0JIEM BOJIBI B PELIENITYPE U OTCYTCTBUEM
JKUPOBOTO KOMITOHEHTA, BBIMOJIHSIIONIETO0 POJb
BIIATOM30JIUPYIONIETo (hakTopa.

Ha cnenyromem stane ObITM HCCIEIOBaHBI
(YHKIIMOHATEHO-TEXHOJIOTHIECKUE CBOHCTBA MsIC-
HBIX MaIreToB (Tadm. 5).

Tabmuna 5. @yYHKIMOHATBHO-TEXHOJIOTUIECKUE CBOMCTBA MSACHBIX MAIITETOB

Ilokazarenu KoHTpoIpHBIH BapHaHT OnbITHBIN BapHaHT
BVYC, % 68,05 66,43
XKYC, % 40,2 40,5
9C, % 49 52
Co, % 51,4 63
CpaBHUTENBHBIA  aHAM3 (QYHKIHOHAIBHO- Ilpn sTOM OBMyJBrUpyOIas CIIOCOOHOCTh

TEXHOJIOTHUECKUX IIOKa3aTeied KOHTPOJBHOIO U
OIBITHOTO BapHWaHTOB IIOKA3aJ, YTO BBEJIEHUE
NO0AaBKM HE3HAYWTENFHO TOBIHSJIO Ha BIIATO- H
KHUPOYIECP’KUBAIOLTYIO0 CIIOCOOHOCTH, OJIHAKO CIO-
COOCTBOBAJIO MTOBBIIICHUIO CTA0MITEHOCTH SMYJIHCHH.

B onbITHOM BapuaHTe BIArOyAEpKHUBAIOIIAS
cnocobrocts (BYC) HECKONBKO CHH3WIACH II0
cpaBHeHHIO ¢ KoHTpoJieM (¢ 68,05% mo 66,43%).
XKupoynepxkusatomas criocoonocts (PKYC) mnpak-
THYECKH He Wu3MeHwIach M cocrtaBmna 40,5% B
OTILITHOM 00pa3Ie.

(OC) ysenmmumnack ¢ 49% mo 52%, a cTabUIIBHOCTD
smynbenn (CD) 3HaunTensHO Bo3pocna — ¢ 51,4%
10 63%, 4YTo CBUIETENBCTBYET 00 YIIyYIIEHHH
CTPYKTYPBI U TIOBBIIIEHAN YCTOHYHUBOCTH OEIKOBO-
’KHPOBOI CUCTEMBI B OTIBITHOM BapHaHTe.

Ha cienyromiem starne Obli H3y4YeHBbI IOTEPU
npu TepMHYecKkoir o0pabotke (tabm. 6). AHamu3
TEXHOJIOTUUECKUX TIOKa3aTeNel MoKasan pa3iiidus
MEXIy KOHTPOJbHBIM M ONBITHBIM BapHaHTaMU
namirera.

Tabanmna 6. IToTepu BIarn MACHBIX MAIITETOB MTOCTIE TEPMUIECKOI 00paboTKH

ITokazarenu KOHTpobHbII BapHaHT OnbITHBIN BapHaHT
Macca namrera (1) 279,0 318,1
Macca BeIICITUBIICHCS JKUAKOCTH MTOCTIC OXJIXKACHUS (T) 253,2 292,8
Temnonorepu (%) 9,24 7,95
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Macca TOTOBOTO MNpOAYKTa B OIBITHOM
BapuaHTe Oblia BhIle U coctaBmia 318,1 r npotus
279,0 r B koHTpoie. Ilocme Tepmudeckoi oOpa-
OOTKM W OXJaXICHHSI Macca oOpasla Takke
ocTaBaJiach BBIIIE B OMBITHOM BapuaHte (292,8 T
npotus 253,2 1).

Temomorepr B OMBITHOM 00pasre OBLTH
HUXKe M cocTtaBuwin 7,95%, Torma kak B KOH-
TpoabHOM BapuaHte — 9,24%. CHuxeHue Tero-
MOTEPb CBUIAETEILCTBYET O OOJIee BHICOKOI! Biaro-
U KUPOYJIEPKUBAIOLICH CHOCOOHOCTH CHCTEMBI,
YTO MOJOXKHUTEIBHO BIIMAET Ha BBIXOJ] FOTOBOTO

Tabauna 7. JKUpHOKUCIIOTHBIH COCTAB MSICHBIX MAIIITETOB

MPOJYKTa U €r0 SKOHOMUYECKYIO () (DEKTUBHOCTD.

Ha cnenyromem stame uccieqoBaiu >KUp-
HOKHCJIOTHBIM cocTaB MsCHBIX maiireroB. O
OMOJIOrMYECKOH IIEHHOCTH MSCHBIX IIAITETOB
MOXXHO CyJIUTh 1O COAIaHCUPOBAHHOCTH KHPHO-
KHCJIOTHOI'O COCTaBa JIMIUIHBIX KOMIIOHEHTOB
npoaykra (tabi. 7).

BaxHbIM KpUTEpHEM OHOJIOTHYECKOW U
MUIIEBOM IIEHHOCTU MPOIYKTOB SIBISIETCS Kauec-
TBEHHBIM M KOJWYECTBECHHBIH COCTaB JIAIIHJIOB.
OCHOBHBIM KOMIIOHEHTOM JIMITHIOB SBJISIOTCS
SKUPHBIE KUCIIOTHI.

Ilokazarenu KoHTpOJIbHBIN BapHaHT OnbITHBII BapHaHT
Mupuctusosas (C14:0) 1,67 2,32
MupucroneutnoBas (C14:1) 0,28 0,35
[Menranekanosas (C15:0) 0,28 0,36
[TagpmutHHOBas (C16:0) 22,07 28,70
[ManemuTosnennosas (C16:1) 3,46 3,88
Maprapunosas (C17:0) 0,73 0,94
Creapunosas (C18:0) 13,96 17,82
Onauaunosas (C18:1n9t) 1,65 141
Oumnennosas (C18:1 11-9) 33,17 29,67
JIunonenanaunoBast (C18:2n6t) 0,21 0,42
JIunonesas (C18:2n6¢) 20,52 41,42
ramma-JIunonenosas (C18:3n6) 0,14 -
anbda-JIunonenonas (C18:3n3) 1,43 1,73
Juromo-rammo-uHosneHosast (C20:3n6) 0,11 -
Apaxuaunosas (C20:4n6) 0,33 0,32

AHaM3 KUPHOKUCIOTHOTO COCTaBa JIMIHIIOB
MSCHBIX TAIITETOB IOKa3aJl, YTO B 00pasliax mai-
TETOB OTMEYACTCSl BBICOKOE COJCpIKAHHE MabMU-
THHOBOH M JIMHOJIEBOI KHUCIIOT. 3HAYNTEIbHAS 10
MAJIbLMATHHOBOM KHCJIOTBI OOYCJIOBJIEHA ITPEUMY-
MIECTBEHHO JINTIHAHBIM COCTABOM MSCHOTO ChIPbS U
JKMBOTHBIX HpPOB. BBICOKOE coOnepikaHue JIMHO-
JICBOM KHCIIOTBI B OIBITHOM BapHaHTEC MOXET ObITh
0OYCIIOBJIGHO BBEIICHHEM B PEIENTYPY OMBITHOTO
namTera OEJIKOBO-)KUPOBOH AMYILCHH, COJEp-
JKalllel pacTUTENBHOE MacJIo.

B onbiTHOM 00pasiie OTMEUEHO YBEIIUUCHHE
COZIepKaHUS HACBIIICHHBIX KUPHBIX KHUCJIOT: MUPHC-
THHOBOH (2,32% mpotuB 1,67%), MaIbMUTHHOBOM
(28,70% npotus 22,07%) u creapunroroit (17,82%
npotuB 13,96%), uro mpuBeno k oOmieMy pocTty
JIOJT HACKHIIIICHHBIX (DPAKITHIA.

ConeprkaHie MOHOHEHACBIIICHHBIX KUPHBIX
KHCIIOT B HCCIEIyeMbIX 00pa3iax HW3MEHSIIOCh
pa3HOHANpaBIeHHO. B OmMBITHOM BapuaHTe conep-
YKaHUE TTaJIbBMUTOJICMHOBOM KUCJIOTHI YBEITMIMIIOCH C
3,46% mo 3,88%, Torma Kak OJIS OJIEMHOBOM
KUCIOTHI cHu3mwiack ¢ 33,17% mo 29,67%, 4ro
YKa3bIBa€T HA CYIICCTBEHHYIO TpaHCHOPMAIIUIO
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JIATIATHOTO MPOMUIIS pelenTyphl.

HaunbGonee BbIpakeHHbIE M3MEHEHHSI HAOIIO-
JAJIMCh CPeIy MOJMHEHACHIIEHHBIX >KUPHBIX KHC-
70T. B ombITHOM 00pasiie 3Ha4YMTENHLHO BO3POCIA
JIOJIS1 TUHOJIEBOM KHCITOTHI (41,42% tipotus 20,52%),
a TaKkKe HECKOJIBKO YBEJIMYMIIOCH COAEPKaHHE .-
JIMHOJICHOBOW KHcOTHI (1,73% mpotus 1,43%). Ilpu
3TOM raMMa-JIMHOJIEHOBAS U IUTOMO-TaMMa-JInHOJIe-
HOBasg KHCJIOTHI B OIBITHOM BapuaHTe He OOHa-
PYKEHBI.

[onmHeHachIIeHHBIE )KUPHBIE KUCIOTHI SB-
JSIFOTCSL  BOKHEWIIMM  KOMITOHEHTOM  KJIETOYHBIX
MeMOpaH. OHM y4acTBYIOT B OOHOBJICHHH KJIETOK U
BHYTPHUKJIETOUYHBIX OOMEHHBIX IPOIIECCOB B Opra-
HHU3MeE; CIIOCOOCTBYIOT YIAJICHHIO XOJECTEpPHHA U3
KpPOBHM, YTO TMPEAOTBpALIAECT pPa3BUTHE aTepoC-
Kiepo3sa [15].

Takum 00pa3oM, ONBITHBIA BapHaHT Xapak-
TEpU3yeTCs MOBBIIIEHHBIM COJEPKAHUEM JIMHO-
JIEBOH KHCIOTHI M OOIIMM MepepactpeielieHueM
YKUPHOKUCIIOTHOTO TIPOQHIIS, YTO CBUJIETENHCTBYET
O BIIMSIHUHM BHECEHHBIX KOMITIOHEHTOB Ha JIMTTHIHBINA
COCTaB ¥ OMOJIOTHYECKYIO LICHHOCTh MPOIYKTA.

OpraHosenTHyeckasl OLEHKAa TOTOBOM Ipo-
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JIYKIIMU OLICHMBAlIAaCh Ha JETyCTAIlMOHHBIX KOMH-
CCHAX TO MATHOALTBHOW Tkaie. [Ipu opraHosnen-
TUYECKON OIIEHKE YCTaHABIMBAIA COOTBETCTBUE
OCHOBHBIX KA4EeCTBCHHBIX IIOKa3aTeliey W3ICIIHi
TpeOOBaHUAM CTaHIIAPTA.

OpranonenTrdeckast OIIeHKa MSCHBIX ITaITe-

TOB TTOKa3aJia, YTo MO LBETY U 3alaxy KOHTPOJIbHBIN
Y OTIBITHBIN BapHaHThI HE UMENH pa3iiinyuii (Tao. 8).
Ob6a oOpa3ma XapaKTepH30BAINCH KOPHUHEBBHIM
[IBETOM U BBIPOKCHHBIM 3allaxoM TIETPYIIKA U
OBOLLIEH.

Tabmuna 8. OpraHojenTHYecKre MOKA3aTENN MICHBIX ITAIITETOB

Tlokazarenu KonTtponbHbIY BapuaHT ONBITHBIN BapHaHT
IlBer Kopuunessrit Kopuunessbiit
3amnax BripakeHHBIH 3amax NeTpymKd U OBOLIEH BripaxkeHHBIH 3amax NeTPyIIKH U OBOIIEH
Koncucrennms [I10THAs KOHCHCTEHINS, CTIETKA JINITKA, HmeeT omHOPOIHYIO KOHCHUCTEHITHIO,

CpemHeH KUPHOCTH

6oJiee ONTUMANIBHYIO JKUPHOCTD M HESKHYIO
TEKCTYpY IO CPAaBHEHUIO C APYTUMH
BapuaHTaMHU

Paznuumst oTMedeHBl MO KOHCHUCTCHIIUH.
KoHTponbHBII BapuaHT uUMeN IUIOTHYIO, CJerka
JUINKYIO CTPYKTYpPY CpeaHed >kupHocTH. ONbIT-
HBI 00pazen oTin4ancs 0ojee OAHOPOJHON KOH-
CUCTEHIINEH, ONTHMAaIbHON JKUPHOCTBIO M Ooiee
HEXHOH TEKCTYypOH, YTO CBUIECTEIBCTBYET O
MOJIOKUATEIHLHOM BIUSHUN BHECEHHON N00OABKHU HA
CTPYKTYpHO-MEXaHUYECKHE CBOMCTBA MPOIYKTA.

O0cy:k1eHHe HAYYHBIX Pe3yJabTATOB

[lony4yeHHbIe pe3yNbTaTHl CBHICTEILCTBY-
0T O TOM, YTO palOHAILHOE KOMOMHHPOBAaHHE
KypUHOH KOXKH, JKEITYJIKOB M CepJell IO3BOJISIET
(dbopMupoBaTh CyONpPOAYKTOBYIO Maccy C BbIpa-
KEHHbIMU (DYHKIIMOHATIBHBIMU cBoicTBamu. [lo-
BBILIICGHHBIE  IOKa3aTelIM  BOIOYICPKUBAIOIICH
CIIOCOOHOCTH ¥ CTa0MJIBHOCTH DMYJBCHH B
BapHaHTe ¢ npeodiaiaHueM cepaell 00yCIOBIICHBI
Oosiee BBICOKUM COJEpKaHHEeM MHUOPHOPHILISIp-
HBIX O€NKOB, O0JaJafOUIMX AMYJBTUPYIOIIEH
AKTUBHOCTBIO U CIIOCOOHOCTHIO K 00pa30BaHHIO
MPOYHOUN NPOCTPAHCTBEHHON CTPYKTYPHI.

Pa3paboranHas OIKOBO-KHPOBasi SMYJIb-
cus obecrieuniia 3 PeKTHBHOE CBSI3BIBAHUE JKUPO-
BOI M BOJHOH (ha3, UTO MOATBEPKIACTCS YBEIH-
YEHHUEM SMYJIBIUpYIoLIel crnocooHoctu (10 52%)
1 3HAYUTEIIEHBIM POCTOM CTa0MIIBHOCTH 3MYJIBLCHU
(mo 63%) B ompiTHOM mamTeTe. Hecmorpst Ha
HE3HAYUTEIbHOE CHIDKEHHE BIIaroy iep>KUBaroiien
CHOCOOHOCTH, O0IIas TEXHOJOTUYECKasi YCTOHYH-
BOCTh CHCTEMBI TOBBICHIACH, O YEM CBUJIETEITh-
CTBYET CHIDKCHHE TEIUTOnoTeps (¢ 9,24% 1o 7,95%).

V3MeHeHns: XUMHUYECKOTO COCTaBa MSICHBIX
MAIITETOB OTPaXalOT HW3MEHEHHE COJEpKaHUs
BJIaTH ¥ JKUPa BCIIEJCTBHUE BBEJCHUS 3MYILCHH.
[NoBbIeHVE COIEpPIKaHUS JKUPa COMPOBOXKIAIOCH
HW3MEHEHUEM J>KMPHOKHCIOTHOTO COCTaBa. OITO
MMOKa3bIBaCT Ha CO3JaHue 0ojice PYHKIIMOHAIBLHOM
JUITUIHON CTPYKTYpPBI BCIEACTBHE HOOABICHHS
pacTUTENBHOrO Macia B COCTaB dMyibcuu. Opra-
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HOJIEITUYECKUI aHaU3 T[OoKa3al yJIydIleHHe
KOHCHCTCHIIMH OMBITHOTO 00pasia: COCTaB CTal
0ojiee MSTKMM ¥ TOMOTEHHBIM, YTO OOBSICHSICTCS
o0Opa3oBaHHeM CTaOMJIBLHOM OETKOBO-)KUPOBOU
MaTPHIIBIL.

B nenom, monydeHHBIE NaHHBIC MOKAa3bl-
BalOT, YTO HCIIOJBb30BaHUE OEIKOBO-)KUPOBOU
OMYJIBCUU Ha OCHOBE KYPHHBIX CyONpOIyKTOB
CHOCOOCTBYET PEryJIMPOBAHUIO TEXHOJIOTHUSCKUX
U TOTPEOUTENbCKUX XapaKTEPUCTHUK MAIITETOB,
yBenuunBas 3pPeKTUBHOCTh mepepadoTKu BTOP-
WYHBIX PECYPCOB MTHIICBOJICTBA.

3axnwouenue

B pesyinbraTe BhINOJHEHHBIX UCCIIEI0BaHUN
pa3paboTaHa U Hay4YHO OOOCHOBAaHA TEXHOJIOTHUS
MPOU3BOJICTBA OCIIKOBO-)KUPOBOU OMYJIbCHU C
Jno0aBJIeHNEeM KYPHHBIX CyONPOJIyKTOB C IaibHEH-
MM TPUMEHEHUEM €€ B MPOM3BOJCTBE MSICHBIX
MAIITeTOB. BBISBICHO, YTO PAlMOHANTBEHOE KOMOM-
HUPOBAaHUE KYPHHOW KOXH, CEpJell U JKEITyIKOB
CIOCOOCTBYET Pa3pabdOTKE CHIPHEBOM OCHOBHI C
VIIYUYIICHHBIMU  (DYHKIIHOHATbHO-TEXHOJIOTHYEC-
KHUMH CBOWCTBaMH, OOECICUMBAIOIIAMH OMTH-
MaJIFHOE O3MYJILIHPOBAaHWE U  CTAaOWIIH3AIUI0
JUNHUIHON (a3bl.

BBenenne pa3paboTaHHOHM OMYJIbCUU B
pelenTypy mamTeTa CIIoCOOCTBOBAJIO MOBHIIIE-
HUIO CTaOWMJIBHOCTH OSMYJIbCHOHHOH CHUCTEMBI,
CHIDKEHHIO TEIUIONOTEPh M YIIYUIIEHHIO CTPYK-
TypHO-MEXaHUYECKUX XapaKTEPUCTHK TOTOBOTO
npoaykTa. OMBITHEIA 00pa3ell XxapaKTepu30BajcCs
OoJiee OTHOPOAHOM U HEXKHOM KOHCHCTEHINEH TpU
COXpPaHEHWW  TUMHUYHBIX  OPraHOJENTHYECKUX
nokasareseid.  M3MeHeHHe  XMMHMYECKOro |
YKHUPHOKUCIIOTHOTO COCTaBa MaIlTeTa CBHUJCTENb-
CTBYET O BO3MOXHOCTH LI€JICHATIPABICHHOIO PEry-
JIUPOBAHMS TUIIEBOU W OWOJIOTHIECKON IIEHHOCTH
NPOAYKTa 3a CYET BKIIOYCHUS PACTHTEIHLHOTO
KOMIIOHEHTA B COCTaB SMYJIbCHH.
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Takum oOpazoM, mnpuMeHeHHE OEeIKOBO-
KHUPOBOH SMYJIBCHM Ha OCHOBE KYPHHBIX CYyO-
MPOJYKTOB SIBJSIETCS TIEPCIIEKTUBHBIM HAIPaB-
JICHHEM COBEPIIICHCTBOBAHUS TEXHOIOTUHU MSCHBIX
MAIITETOB, OOECHEeYMBAIOLINM  PALMOHAIBHOE
WCTIOJIb30BaHUE BTOPHUYHOTO CHIPHSI, MOBBINICHHE
BBIXOJ]a TOTOBOW NPONYKIMK M YJIy4YllcHHE &
KayeCTBEHHBIX TIOKa3aTeNeH.
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UHTEHCUOPUKALIUA TEXHOJTOI'MYECKOI'O ITPOLUECCA
MPON3BOACTBA NINEHNYHOI'O XJIEBA ITPA NCITIOJIb30OBAHNN
OYHKIINOHAJIBHOU JOBABKHU U3 IIVIOJOBO-AT'OJHOTI'O ChIPbA

Y1 B. ABJIPAUMOBA™ " | YT A. HIAHIIIAPOBA 7

°I"A. VMUP34KOBA % | 2K.A. ACAHI'AJIUEBA
(*AamaTuHCcKuii TexHOJIOrMYecKuii yauBepeuter, Pecny6auka Kazaxcran,
050012, r. Anmartsl, ya. ToJje 6u, 100
MucTuryT «BeTepMHAPHHE U arPOTEXHOJOTHH», 3anaaHo-KazaxcTanckuii arpapHo-TeXHUYEeCKHi
yHuBepcuTeT uMeHu Kanrup xana, Pecnyosinka Kasaxcran, r. Ypaibck, yia. ZKanrup xana, 51)
DrekTpoHHast Mo4Ta aBTopa-koppecnonaenta: d.abdraimova@atu.edu.kz*

B cmamve npeocmasnenvt pesynvmamul uccie008anus @aAUAHUA QYHKUUOHATbHOU 00dasku «Temmacy,
Pa3padomannoil Ha OCHOGe NOPOWIKA 2PyWiu, YEPHOU CMOPOOUHbl U 00nenuxu, Ha UHMeHCUPuKayuio
MEXHON102UYeCKO20 RPOUecca NUIEHUYHO20 X1eba U Ha KauecmeenHnble noKazamenu nuwieHuunozo xneoa. Llenvio
uccne006anus AGAANAC, OUEHKA 6030€lCMEUA NII00080-A200HOZ0 CbIPbs, HO2AMO20 GUMAMUHAMU, MUHEPATbHLIMU
geugecmeamu U AHMUOKCUOAGHIMAMU, HA NPOUECCHL OPOIHCEHU, KUCIOMOHAKONTEHUA, (YOPMUPOGAHUE CIPYKNYPHO-
MEXAHUYECKUX CBOUICME mecma U RUWESYI0 UEeHHOCHb X1eb00ynounvlx u3denui. IKcnepumeHmanbHble
UCCN1e006aHUA NPOGOOUNUCH C UCHONLIOGAHUEM ORAPHLIX U 0E30NAPHO20 CROCOO08 NPUZOMOGNEHUA Mecma npu
6éHeceHuu 0ooaeku 6 Konuuecmee 5-10 % k macce myku. Ycmanoeneno, umo yHkyuonanvHas 006aeka ycKopsaem
npoueccol OpoHCEHU U CO3PECAHUA MECM A, NOGBLUIACH KUCIOMHOCIb NONYPadPpUKAMOE 1 n03604em COKpamums
RPOOONHCUMETBHOCHIL MEXHOI02u"ecK020 npoyecca 00 30 %, 00HO8peMeHHO CHUIICAA PACX00 OpodycHcel U
memnepamypy evlneuku. Buiagneno ynyuwienue yoenvnozo 06vema, nopucmocmu u 3AACHMUYHOCIU MAKUWMA U
KOMNIEKCHBIX Opzanoienmuyeckux xapaxkmepucmuk xneba. Ilo pesynemamam uccnredosanus paspabomana
peuenmypa u mexuonozus xineoa «Kepememy oonadarouwguit npo@uiakmuyecKkum ceoiicmeom reene3o0epuuyummnoi
anemuu, MaK KaK umeem 06oJiee nNOGLIUIEHHOE COOEPHCANUS YCBOAEMO20 HAMYPAIbHO20 MUHEPAA Mcene3d, Uem 6
KOHmMpPOIbHOM 00pa3ye xneda. Yuumuleas y0oocmeo mpancnopmupoéKu U XpaneHus QYHKYUOHAIbHOU 000asKu
«Temmac» 6 eude nopouika, y0ooen u IKOHOMUYECKU 6bI200EH 8 NPOMBIULIEHHOM RPUMEHEHUU 0J151 NPOU3600CHEa
X/1€0600y104UHbIX U30eNUTl PYKHYUOHATLHO20 HA3HAYUEHUA U KOMOPbL HOTHOCHbIO COOMEEemcmeyem NPUHUURAM
300p06020 nuMAanUA U PU3UOI02UYECKUM HOMPEOHOCIMAM YeN06eKa.

KuarueBsble c10Ba: GyHKUMOHAJIbHAS 100aBKA, MNIIIEHUYHBIH XJ1e0, IOPOIIOK U3 IPYLIN, YePHOM
CMOPOAMHBI U 00JIeNMMXH, TEXHOJIOTHYecKHe CBOHCTBA, MHHEPAJbHBIH coOCTaB, NpoUIAKTHKA
JKes1e301e(pMUMTHON aHeMUH.

KEMIC-KUJAEK IHUKIZATBIHBIH HEI'I3IHAE @ YHKIMNOHAJIABIK KOCITAHBI KOJTAAHY
APKBLIBI BUJIAY HAHBIH OHJIIPYJITH TEXHOJIOTASUIBIK ITPOIECTH KAPKBIHJIAY

YI.B. ABJJPAMMOBA, *]1.A. IIAHIIIAPOBA,
2I"A. VMHUP3AKOBA, >)K.A. ACAHT AJTUEBA

(*AnmMaTsl TeXHOJOTHSUIBLIK yHHBepeuTeTi, Kasakeran Pecnyosukacel, 050012, Anmarsl K., Tese 6u xour., 100
’BerepuHapus :k9He arPOTEXHOJIOTHsI HHCTHTYThIHDI, KoHrip xan aTeinaarsl Bateic Kazakeran arpapasik
TeXHHUKAJIBIK YHUBepcuTeTi, Kazakcran Pecny6aukacel, Opai K., JKourip xan ker., 51)
ABTOp-KOPPECIIOHAEHTTIH JIEKTPOH/BIK rmomrackl: d.abdraimova@atu.edu.kz*

Maxanaoa anmypm, Kapa Kapakam cone obnenuxa Ynmaxmapwl Hecizinoe a3zipaenzen «Temmacy
dynkyuonandvik Kocnacvlnvlyy 0UOQil HAHLIHLIY MEXHONO2UANBIK HPOUECIH KAPKBIHOAY JiCoHE CARAIbIK
KepcemKiwimepine acepin 3epmmey Hamuocenepi YColHbli2aH. 3epmmeyoiy, MaKcamyl 0apymenoepze, MUHepaioblK
3ammapea JHcoHe AHMUOKCUOAHMMAP2A Oall HCEMIC-HCUOCK WIUKIZAMBIHbIY AUIbBIMY, KblUIKbLIOBIKIbIY HCUHATY
yoepicine, KamovlpOblH KYPbLIbIMObIK-MEXAHUKANBIK KACUEMMEPIHIH KATbIRMACYbIHA JHCIHE HAH-MOKAWL OHIMOEDIHIH
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mazamovlK KYHOBLIbIZbIHA JCepin Oazanay 0010bl. DKcnepumenmmik 3epmmeynep KOCHAHbL YH CANMAZbIHA
waxkanoa 5-10 % monwepinoe enzizy apKliivl KAMbIPObL ONAPATILL HCIHE ONAPACHI3 MICINIOepIiMen 0ailblHOay Ke3iHoe
scypeizingi. DYHKUUOHANOBIK KOCRAHDBIH AWibliNy MeH KAMblpOblH dceminy yoepicmepin icedendememiti,
srcapmeolnaii hadpuxammapoviy KblUKbLLObIZbIH APMMbIPAMBIHBL HCIHE MEXHOTIO2USIBIK RPOUecmil y3aKkmbizoli 30
%-2a Oeliin KbiCKapmamuiHol, COHbIMEH KAMAap auiblMKbl WbIZbIHbIH JHCIHE RICIPY MEeMNePamypacvlH MoMeHOeumini
anvikmanovl. Hannolty menwiikmi Kenemi, Keyekminici, Hcymcax oOpmacvlHulH cepnimoinici icone KeuieHnoi
OP2aHOIENMUKAIBIK ~ KOpCemKiuimepi JcaKcapansvl 0aiuKanovl. 3epmmey Hamudicenepi 00uviHwaA memip
Manpliblebl AHEMUACLIHGIY, RpouIaKmuKanvlk Kacuemi 6ap «Kepemem) HnanviHbly, peyenmypacel meH
MEeXHOI02UACHL HCACAIObl, OUMKEHI OHBIH KYPAMbIHOA HAHHBIY OaKbLAAY yazicine Kapazanoa ciHimoi madouzu memip
munepanvt kon. « Temmacy yyHKkyuonanovix KOCRAcvIH YRMAK, Mypinoe MAcbiManoay HeaoHe CAKmay blH2ail1blibl2blH
ecKkepe omulpbin, (YYHKUUOHAIOBIK MAKCAMMmMAzvl HAH-MOKAWL KHIMOepiH KHOIpY yuiiH 6HepKiChmIK Koadanyoa
bIH2AUIbl, YHEMOI JHCIHE 01 OYPbIC MAMAKMAHY KAZUOAMMAPbIHA, AOAMHbLY, (UUON0ZUATBIK Kadcemminikmepine
MObIK CIUUKeC Keeoi.

Herisri ce3nep: ¢pyHknuoHa abl Kocna, 0Maaii HaHbI, AIMYPT, Kapa KapakaT jKoHe o0Jenmnxa
YHTAFbl, TEXHOJOTHSUIBIK KACHETTep, MUHEPAIBIK KypaMbl, TeMip TANILLIbIFHI AHEMHUSICHIHBIH
AJJIBIH aly.

INTENSIFICATION OF THE TECHNOLOGICAL PROCESS
OF WHEAT BREAD PRODUCTION USING A FUNCTIONAL
ADDITIVE BASED ON FRUIT AND BERRY RAW MATERIALS

'D.B. ABDRAIMOVA, 'D.A. SHANSHAROVA,
’G.A. UMIRZAKOVA, ?ZH.A. ASSANGALIYEVA

(*Almaty Technological University, Republic of Kazakhstan, 050012, Almaty, Tole bi str., 100
2Institute of Veterinary Medicine and Agrotechnology, Zhangir Khan West
Kazakhstan Agrarian Technical University, Republic of Kazakhstan, Uralsk, st. Zhangir Khan, 51)
Corresponding author’s e-mail: d.abdraimova@atu.edu.kz*

The article presents the results of a study on the effect of the «Temtas» functional additive, developed on the
pear, blackcurrant and sea buckthorn powders, on the intensification of the technological process of wheat bread
production and its quality characteristics. The aim of the study was to evaluate the impact of fruit and berry raw
materials rich in vitamins, minerals, and antioxidants on fermentation and acid accumulation process, the formation
of structural and mechanical properties of dough, and the nutritional value of bakery products. Experimental studies
were carried out using sponge and straight dough methods with addition of 5-10 % of the addition to the flour weight.
The functional additive was found to accelerate fermentation and dough maturation, increase the acidity of semi-
finished products, and reduce the duration of the technological process by up to 30 %, while simultaneously decreasing
yearst consumption and baking temperature. Improvements in specific volume, crumb elasticity, and overall
organoleptic of bread were observed. According to the results of the study, the formulation and technology of
«Keremet» bread has been developed, which has the preventive property of iron deficiency anemia, as it has a higher
content of the digestible natural iron mineral than in the control bread sample. Considering the convenience of
transportation and storage of the functional additive «Temtas» in powder form, it is convenient and economically
advantageous in industrial use for the production of bakery products for functional purposes and which fully complies
with the principles of healthy nutrition and human physiological needs.

Keywords: functional additive, wheat bread, pear, black and sea buckthorn powder, technological
properties, mineral composition, prevention of iron deficiency anemia.

Beeoenue HeIMU (akTopamu. [1].

Axkanemuk HAH PK, n.m.u. IllapmanoB Pazpabotka u Tpou3BOACTBO (HYHKITHO-
T.II. B cBOMX TpyJax MOAYEPKUBAI 3HAYUMOCTD HAJIBHBIX XJI€OOOYJIIOUHBIX W3JACIUA  SBISAETCS
MUTAHUS B KU3HH YelIOBeKa Ha (PU3HOJIOTHIECKOE 3G PEKTHBHBIM CITOCOOOM B IIENSAX BOCIOJIHEHUS
COCTOSIHME, COXpaHEHHS BBICOKOH paboTocmo- nepuiuTa OpraHu3Ma 4YeloBeKa B MHKPO- H
COOHOCTH, yBEIMYCHHS MPOAOIKUTEIHHOCTH Makpo- HyTPUEHTOB, O YeM MPECTABICHBI pA0OTHI
KU3HU U B 00OppO€ CO MHOTHMH HEOIarompusT- WCClIeIoBaTeNel Kak OTEYeCTBEHHBIX, TaK W
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3apyOeKHBIX.

XneOomneKapHble OTPAacid TaKXKe aKTUBHO
MIPOABUTAIOT TJI00ANU3ALMI0 U Pa3BUTHE accop-
TUMEHTHOI'O Psa, COXpPaHEHHE U YBEIUYCHHE
00BbEMOB 1O TPOU3BOJCTBY H MOTPEOJICHHUIO
XJIe000YNOYHBIX ~ W3ACTHA  (PyHKIMOHAIBEHOTO
HasHaueHws. [2].

OepopoBa P.A., BonkoB B.C. B craTthe
NpeNCTaBUIM ONHMCAHME OIHOM W3 LEHHBIX
STOJHBIX KyJIbTYp TaKOW KaKk CMOPOAMHA KpacHasl.
VYkazaHo, 4TO JaHHAs KyJIbTypa HMeeT Oorarsiii
BUTAMUHHBIN COCTaB, TaKKe OTIUYACTCA Pa3HO-
o0pa3ueM M HaJW4YHMEeM pPEAKHUX BEIIECTB, 4YTO
CBSI3aHO C BBICOKUM COHCPXKAHUEM B ArOAAX
OMOJIOTUYECKH AaKTHBHBIX BellecTB. SlromHas
KyJbTypa KpacHas CMOPOJMHA COIEPXKHT CyIIec-
TBEHHOE KOJHMYECTBO OPraHMYECKHX KHUCIIOT,
O0COOCHHO BBICOKO COJIEpKaHHE JIMMOHHOH U
SIOJIOYHON KHCJIOTHI, MHHEpalbHbIe BElIeCTBA —
JKENe30, Kanwid, KambIuid, (ocdop, marHuii, u
npeactasieH psa ButamuaoB C, A, H, B1, B2, B6,
E, K, PP. KpachHas cmopoauHa COAEpKUT
BHYIIMTEIbHOE KOJMYECTBO MEKTHHOB, IMHIIEBHIX
BOJIOKOH, 3-aKTHUBHBIX BELIECTB (KaTEXHHOB,
antoruanoB). [3]. AnoBa M.A., Epmom JLI.,
[Ipucyxuna A.B. m apyrue paspaboTtany 3amo-
pOKeHHBIN ToTy(hadpuKkaT OYIOYHBIX W3IENUN C
BHECEHMEM IOPOIIKA YEPHOH CMOPOAMHEL. Arozasl
YepHOH CMOPOAMHBI B3STHl JUISI TPOHM3BOCTBA
OyJIOUHBIX M3JEeNUsi B CBA3UM C TeM, 4YTO OTIHU-
YarTCs OCOOEHHOCTSIMU MOJIOXKHUTEIBHO BO3JEH-
CTBOBaTh Ha HEPBHYIO CHCTEMY, O0JaJaroT
AHTUOKCUJAHTHBIMH CBOMCTBAaMH M MpPEIOTBpa-
LIal0T CTapeHHEe KIJIETOK, HMEIOT CBOWCTBO
MPOPHUIAKTHKN  CepJeYHO-COCYUCTHIX 3aboJe-
BaHW, OTJIMYAIOTCS 00€300JIMBAIOIIMMU H TIPO-
TUBOBOCTIAJINTEJIbHBIMH ~ KauecTBaMHU.  laKke
OJTHOM M3 TIPUYMH — 3TO aKTHBHOE [TPOU3PACTaAHUE
JAHHOTO BHUJA STOJl W INHPOKas o0JacTh pac-
npoctpaHenus [4].

B uccnenopanusx U. A. bakuna npencras-
JICHbI, BBEJCHUE TOPOIIKA W3 SroJ YepHOU
CMOPOAMHBI B TECTO Uil COOOHOTO I€YEHBS
npuaaeT NPOAYKTY NpPHUBIEKATENbHBIA IBET U
apoMar, He yXyJAllas TpH 3TOM ero (QH3HKO-
XUMUYECKHE TToKazarenu [5].

BrusiBrieHBI M3MEHEHHS XHMHUYECKOTO COC-
TaBa SrOJl YEPHOW CMOPOJHMHBI TP XpaHEHUH,
TakMe Kak yBEJIMUYCHHE COJICPKAHHUS CyXHUX
pacTBOPUMBIX  BELIECTB, YTO MOJOXHUTEIHHO
BIMAIOT Ha Auddy3uro Opu NOTyYEeHHUH 3KC-
TpakToB. B cCBsM3M ¢ dYem, 1emecoobpasHo
VYUTHIBATh TpOLECC MepepadOTKH, BapUAHTHI
pPacTBOPUTENS U XapaKTEPUCTHKH. TaK KaK SICOJIbI
YepHOH CMOPOAMHBI U MPOAYKTHI €€ NepepadoTKu
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colepx’aT BOJAOPAaCTBOPUMBIE U  CIIMPTOpAC-
TBOPUMBIC XWMHUYECKHE COCIUHEHHS, 00Ja-
JTAOIIe aHTHOKCUIAHTHBIMU CBOMCTBaMU. [6].

BonpmmHCTBO MIIO0B M STOZ XapakTepu-
3YIOTCSl HATMYUEM OJTHOTO MJTH JIBYX BUTAaMHHOB. K
TaKUM IUTOBO-SITOAHBIM KYJNBTypaM MPHUHAIEKAT
apoHUs, HWpra, MajuHa, 3€MIITHHKA, IIBETHBIC
cmopoauuel.  Akimov M.Yu., Makarov V.N.,
Zhbanova E.V. npeicTaBuiin BUTAMUHHBIN COCTaB
MOHO BHTAMUHHBIX IDIOJIOB M SATOJ: MajlHA —
ButamuH P u peako B9, aponus — Buramu P, upra
— BUTaMUH P; OMBUTaMHWHHBIC: IIBETHBIC CMOpPO-
JIUHBI 1 3eMIsTHAKA — BUTaMuHbI C 1 P. [IlunmoBHAK
OTJINYAETCSl HauuueM Tpex BUTaMuHOB C, P u A,
Y TEeTpaBUTaHHAs KYJbTypa 3TO 00JIenuxa, Colep-
st BuTaMunbl C, P, A 1 E. BonsmmHcTBO 10108
COpTOB SI0JIOHW — MOHO — (coJiep>kaH P-akTuBHBIE
KaTeXWHbl) WIM OMBHTAMHHHBIC (coiepkaH P-
akTUBHBIC BemlecTBa U ButamuH C) [7].

bpasunbckumMu  yUeHBIMHA — HCIIOJIB30BaHa
MyKa 13 (PYKTOBO-OBOITHBIX BEDKUMOK, TIOJTYUYCH-
HOTO Ha OCHOBE OTXOJIOB IPU IPOU3BOJICTBE
COKOB, B IPOM3BOZCTBE OOOTAIEHHBIX 3€PHOBBIX
0aTOHUYMKOB U TedeHbs. OOoramieHue BBITONTHS-
JIOCh C BHECEHHUEM MYKH U3 (hPYKTOBO-OBOIIHBIX
BBKMMOK B KosmndecTse oT 20 10 35 %. ®pykTOBO-
OBOIITHAS MYKa COJIEPKHUT B CBOEM COCTaBE MYKY B
KOMITIO3UIIMA U3 amnejbCHHA, Mapakyiu, apOys3a,
canata, kabauka, MOPKOBH, IITIIMHATA, MSITHI, Tapo,
OoTyplla U PYKKOIBI. BBUTH HCCIIE0BaHBI TEXHO-
JIOTUYECKHE XapaKTePUCTUKH (PPyKTOBO-OBOIIHOM
MYKH Ha BOJIOYJIEP>KHBAIOIIAasl CIIOCOOHOCTh, UTO
Obula BBINIE M cocTaBwia 7,43 r1/r, Macio-
yAepKHUBaroImas crocodHocTh — Huwke 1,91 1/t
MyKkH. ['OTOBBIE H3IENUS OTIUYAINCH BHICOKUM
cojiepkanueM kietdaTkun ot 57 % mo 118 %,
yBeMUYeHNE YPOBHSI MHUHEPAIBHBIX BEIIECTB OT 14
% 1m0 37 % B meyeHnsx, U 75 % BOJOKOH U
KOJIMYECTBeHHBIH coctaB ot 14 % mo 37 %
MHUHEPAJIOB B 36pHOBBIX 0aTOHUMKAX C 3aMEHOH 35
% Myku xiieOorekapHoi Ha (PYKTOBO-OBOIIHYIO
MyKy. OH3UKO-XUMHYECKHE, OPTaHOJICITUICCKUE
U MHUKPOOMOJIOTUYECKHE IOKa3aTell TOTOBBIX
W3IENui CBUIETEIBCTBYET O BO3MOKHOCTU IPH-
MEHEHHSI BTOPHUYHOIO ChIPbS B IIPOH3BOJICTBE
XJIeOOOYJIOYHBIX W KOHIUTEPCKUX MYYHBIX W3-
nenusx. [8, 9]

CymieHass yepHasi CMOpPOJIMHA W KJIIOKBA B
KadeCTBE HOBBIX BHIIOB CBHIPBS TSI IPOU3BOICTBA
KekcoB ObuTo mpemnoxeHo ydenoi C.I1. Mepen-
KOBOM. MyuHbIE KOHIUTEPCKUE U3IAEIUS C
BKJTFOUCHHUEM CYIIEHBIX STOJ] YePHON CMOPOIUHBI
OTJIMYAINCh OT KOHTPOJBHBIX OOpAa3IOB TIOBBI-
HIEHHBIM cojepxkanueM BuTamuHa C Ha 18.6 %,
MMHIIEBBIX BOJIOKOH Ha 18,2 % u xene3a Ha 20,9-
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26,1 %, ¢ BKJIIOYEHHUEM CYIICHBIX STOJ KIFOKBBI
MOBBIIICHHOE COJepKaHue >xeneza Ha 68,6 %,
mapranna #Ha 91,3%. Opra”oienTuyeckue xapak-
TEPUCTUKH COOTBETCTBOBAJIM BCEM TPEOOBaHUSIM
CTaHjapra.

OOmasi aHTHOKCHIAHTHAs CIIOCOOHOCTH
4€PHOM CMOpPOJMHBI, W3MEpeHHas (OTOMETPH-
yeckuM MmetogoM FRAP  (Ferric Reducing/
Antioxidant Power) ¢ ucnons3oBanuem (HhoToMeT-
PUYECKOTO peareHTa — TPUIHPUAmITprasuH, 1,10-
¢deHanTponuH, 2,2°-gUNUpHANiIa MO HHTEHCUB-
HOCTH BoccTaHoBieHus Fe¥, cocrasnser 51,6 +
1,2 Mxmonb Fe?'/r, u sBnseTcs omHON M3 caMoii
BBICOKHX TI0 CpaBHEHUIO C IPYTUMH sirogamu [14].
[Mnoxer 4épHoit cmopoamubl copepkat 116-342
mr/100 r ackopOuHOBOW KHCIOTHI W 160— 411
Mr/100 T aHTOIMAHOB, KOTOPBIC SBISIOTCA HaW-
Ooyee pacmpoCTpaHEHHBIMH TPEJCTABUTEISMH
MoJIM()EHOJILHBIX COCIUHCHHIA B 3TOM (PpYyKTe.
[10].

OmHMM W3 MIUPOKO PACIPOCTPAHECHHBIX
SATOJ| SIBISACTCS OOJNenHuxa, KOTOpas 3aHUMaroT
0OJBIIyI0 00NAaCTh TPOM3PACTAHUS, KOTOPBIU
CONIEP)KUT B CBOEM COCTaBe BeEIIeCTBa, OOJa-
Jarorme (QUTOHIUIAHBIMU U KOHCEPBUPYIOIIHMMH
cBoiicTBaMu. B 1miogax o0nenuxu ecTh BUTAMUHBI
A, C, P, Bl, B2, B9, xaporun u ButamuH E,
MuHepanbHble BemecTBa K, Ca, Mg, Na, PO Fe, a
Takke mumieBblie BojokHa. [11]. Copmepkanue
MPOCTHIX YTIIEBOJIOB B OOJIETINXE COCTABISET OT 4
1o 11 %, oprannueckux kuciaot — ot 1,2 1o 3 %.
Conepxanue Oera-kapoTuHa, puOodiIaBHHA U
MaHTOTEHOBOU KUCHOTHI B 100 I MOKpBIBAET HOPMY
B 2-3 pa3za.

WmeroTcss uccnenoBaHusi 1O  HMCIONB30-
BaHUIO Macia 00JIeNnXH, ero CoJlepKaHue Toax
okoilo 9 % u 12,5 % B cemenax. Mcrounuk
OHMOJIOTMYECKH AKTUBHBIX BEIIECTB OOJICIMXOBOE
MAaclio SIBIISIETCS OY€Hb IIEHHBIM IO COJIEPKAHUI0
MTOJIMHEHACHIIIIEHHBIX JKUPHBIX KHUCIIOT, (IaBo-
HOHMJIOB, (UTOHNIUIOB. B oOienuxoBoM Macie
HMEIOTCS BCE YEThIPE OMETra-KUPHBIC KHCIOTHI —
omera-3, omera-6, omera-7, omera-9, crocoo6-
CTBYIOIIME TPEAYNPEKACHUIO CTAPSHUsS, paka U
Oonesneit cepana. [12].

Konnurepckue u3menuss OTIMYAIOTCS BbI-
COKOH  IHUTAaTeJbHOCTBIO M YCBOSIEMOCTEHIO.
HenoctatkoM My4YHBIX KOHIOUTEPCKUX W3JIEIUI
SIBJISIETCSl BRICOKOE COJIepyKaHUe caxapa U *Kupa u
HEIOCTaTOYHOE COJICPKAHME THUIIEBBIX BOJIOKOH,
MUHEPATbHBIX BEIIECTB W BUTAaMHUHOB. Mcmomb-
30BaHME IIOpPOIIKAa W3 IKOMa, IOJyYeHHOTO B
KaueCTBE BTOPUYHOIO ChHIPbsS I IIPOU3BOJICTBE
COKa U3 O0O0Jemuxd, COAEpKaIlero IeJbIi
KOMIUIEKC JCCEHIMAJbHBIX BEIIECTB, SBISETCA
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MEPCHIEKTUBHBIM, TaK KaK MO3BOJISACT MOBBICUTH HE
TONBKO THIIEBYI0 IEHHOCTh W3ACNHA, HO H
KOA((UITUEHT WCIIOIB30BAaHMS CHIPbEBBIX PeECyp-
coB. [11]. Y4eHbIM n3y4eHO BHECEHHE ITOPOIIIKA U3
CyOIMMHPOBAHHON 00JEeNUXu B XJI€OO0YIOUHBIC
u3genust B Koiamuectse 7%, TAE BBIABICHO
YBEJIMYEHUE THIIEBOM LIEHHOCTU TOTOBOM Mpo-
OyKuuu Oe3 CHIDKCHUS €€ OpPTaHOJEeNTHUYECKHX
CBOWCTB W TMOKa3arened kauecTBa. ONTHMHU3U-
POBaHHBIM cOCTaB XJIEOOOYJOYHBIX — H3AEIHIA
OTJIMYAJICS TIOBBIMICHHBIM COJACPKaHUEM JIMITUA0B
(ua 6,3 %), Butamuna E (na 7,7 %), MUHEpaTbHBIX
anemenToB - Cu** (Ha 9,5 %), Fe 2" (ma 8,7 %), K*
(Ha 6,9 %), Zn** (Ha 4,8 %), Ca ** (Ha 4,5 %) n
NpUCYTCTBHEM KapoTuHouaoB (16,9+0,5 mr/kr) u
Butamuaa A (0,32 +0,03 wmr/kr). [13]. B
WCCIIEJOBAHNN PACCMaTPHUBAIOTCS TOIXOABI K
CHIDKEHUIO HOJAHOW HEIOCTATOYHOCTH IOCpEa-
CTBOM OOOTalleHHUs CONHUAIBHO 3HAYMMOTO TIPO-
JIyKTa MAacCCOBOTO TOTPEOJIEHUSI — MIIEHUYHOTO
xneba. ABTOpPOM MpOBEAEH aHaIM3 aMHHOKHC-
JIOTHOTO COCTaBa MIIEHUYHOTO Xjeba ¢ MprMeHe-
HUEeM (QYHKIIMOHAIBHOHN J00aBKH, pa3padoTaHHOU
Ha OCHOBE JJIMTHBIX COPTOB (YPYKTOBO-ATOJHOTO
ChIpbsL. [14].

UccnepoBanne Bukrtopooir E.IL. u ap.
MOKAa3bIBaeT, YTO BHECEHHE TPYIIEBOTO MOPOIIKa
(M3 BTOPHUYHBIX PECYPCOB) B MIIEHHYHYIO MYKY
YIIy4lIaeT €€ PEoJIOrnIeCKUe CBONCTBA, OBBIIIAET
ra3o00pa3yIonIyl0 CIIOCOOHOCTh W yKpeIUIsieT
KJICHKOBUHY, TIOBBIIIAET BOJOMIOTIIOTHTEIBHYIO
crocoOHOCTh. Jlo0aBka TOBBIMIAET THIIEBYIO
[IEHHOCTh, oO0oramas MHIIeBBIMA BOJIOKHAMH,
MUHEpajJaMi ¥ BUTAMHHAMH, TIPU ONTHUMAJIBLHON
nosupoBke 3-5 % k macce myku. ['oToBOE m3aeHe
XapakTepu3yeTcs TOBBIIICHHBIM COJIepKaHHEM
kamusi, ¢docdopa, Memu, TEKTHHA, P-aKTHBHBIX
BEIIECTB, MUKPOAJIEMEHTOB — KeJIe30 U MapraHell.
[15, 16]. IIpumeHeHHe TOPOIIKOB U3 YEPHOM
CMOPOAMHBI M TPYLIM IIO3BOJISIET IleJICHAIpaB-
JICHHO YJIy4llaTh OPTaHOJENTHYECKHE, CTPYyK-
TypHble (PYHKIIMOHATBHBIC CBOWCTBA CaxXapHOTO
NeYeHbsI, TOBBIIIAs €ro MNHILIEBYIO LEHHOCTb M
CTaOMIIBHOCTH MPH XpaHeHuH. [17].

Mamepuanst u Memoovl ucciedo6anus

B wuccienoBaHusiX TECTO TOTOBWIM HeEcC-
KOJBKUMH CIIOCOOaMH: OMapHbIM (Ha OOJBIION
TyCTOM omape, Ha I'yCTOM omape W Ha XKUAKOU
orape) ¥ 0e30MapHBIM CIIOCOOOM IS MMIIICHHYHOTO
xJ1e6a, B COOTBETCTBHHU C TOCOOUEM.

Metoapl HcCIeIOBaHUSl OPraHOJENTHYEC-
KHX ¥ (U3MKO-XMMHYECKHX I[OKa3aTesleld MpH
BBITIOJTHEHUH paOOThI HCIIOIB30BaHbI CIIETYOIIHE:

-TOCT 26574-85. Myka mnmeHU4YHas
xye0omneKapHas;
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-'OCT P 51574-2000 Conp moBapeHHas
nuieBas. TeXHUUECKHe yCIOBUS;

-I'OCT 171-2015 HApoxoku xaedorekapHbie
rpeccoBaHHbIe. TeXHIUECKHE YCIOBHUS;

-KOHTPOJIbHBIE ~ O0pasubl  MIIEHUYHOTO
x71e0a;

-ONBITHBIE O00pa3Ipl MIIEHUYHOTO Xieba
(YHKIHMOHANBHOTO HAa3HAYCHUSI.

AHanu3 KayeCTBEHHBIX  XapaKTEPHCTHK
OCYIIECTBIISUICS B COOTBETCTBUU C TPEOOBAHUAMU
cnenyroieit HopmMatuBHoU nokymeHTamu: ['OCT
5667—2022 Mznenus xnedbobymnounsle. [paBuna
MIPUEMKH, METOIBI 0TOOpa 0O0pa3IoB, METOMIBI
OTIpE/IeTICHHS OPTaHOIENTHYECKUX TIOKa3aTeNel u
Maccel m3nenuit; [OCT 5670—96 Xie6o0ymnou-
Hble wm3aenus. MeTonasl OmpeAeNeHus] KHUCIIOT-
voct; ['OCT 21094—2022 Uzpenus xie600y-
Jo4YHbIe. MeTOoIbl OTpeIeNICHNs BIIAYKHOCTH.

B coorBerctBun ¢ T'OCT 5667—2022
Wznenust xnme6oOymounsie. IlpaBunma mpueMkw,
METOJIbI 0TOOpa 00pa3IOB, METOMBI ONPEICICHUS
OpTaHOJICTITUUECKUX TOKa3aTreileld M Macchl W3-
JIeNAH OCYIIECTBILSIICS MPAaBUIBHBINA 0TOOP, 0Oec-
MEYNBAIOIINAN TPEICTABUTEIHLHOCTh BBIOOPKH W3
naptur. B pamkaX HOPMAaTHBHOTO JOKYMEHTa
peann30BaHBl METOJUKH  OPTaHOJENTHYECKOTO
aHalm3a, IMO3BOISIONME OOBEKTHBHO OIICHUTH
BHEIIHUI BUJ, COCTOSTHIE MSKHINA, BKYC H 3amax
n3genuil. Takke CTaHJapT yCTaHABIMBAET CTPO-
THA TOPSIOK KOHTPOJISI MAaCChl, 9TO HEOOXOIUMO
JUTST TIOJTBEPXACHUS COOTBETCTBHUS TIPOYKITHH
YCTAHOBJICHHBIM PEIENTYPHBIM HOpPMaM U TeX-
HUYECKUM YCIIOBUSIM.

OnpenerneHne  KUCIOTHOCTH  OTIBITHBIX
oOpasioB ocyiectsisuiock o 'OCT 5670-96,
KOTOPBI  YCTAHABIMBAECT TUTPUMETPUUYECKUI
MeToJl aHanu3a. JlaHHas MeTOJUKa OCHOBaHAa Ha
HEeHTpanu3amy coJep)Kaluxcs B MPOAYKTE KUC-
JIOT PacTBOPOM MIEJIOYM B TMPHCYTCTBUH HWHJH-
Karopa WU C UCHOJb30BAaHUEM MOTEHIMOMETPH-
yeckoro oOopynoBanus. [IpuMmenenue cranzapra
MO3BOJISIET OICHUTH MPaBUIBHOCTh BEJCHHS TEX-
HOJIOTHYECKOT'O MpoIecca U CTEeNeHb CO3PEBaHMUs
TECTa, 4TO OCOOEHHO B@KHO NpPU BHECEHHH B
penentypy GpyKTOBO-STOJHBIX TOPOIIKOB, BIHUS-
FOIUX Ha OOLIUI KUCIIOTHBIN MPOQHUIb TOTOBOIO
U3JETHsL.

OreHka MOABEMHON CHJIBI TECTa OCYIIEeC-
TBIsIock cormacHo ['OCT  28483-90. Meton
3aKIII0YaeTCsl B ONpPEAETICHUH BPEMEHH, HeoOXO-
OUMOTO AJIsl mogbeMa Tecta A0 ypoBHA 70 MM B
cTaHIapTHOH (opMe mpH (PUKCHPOBAHHBIX TEM-
HepaTypHbIX ycioBUsX. JlaHHBIM 1OKa3arenb
MO3BOJISIET KOJIMYECTBEHHO OLCHUTh HHTEHCHB-
HOCTH CHHPTOBOTO OpOXEHHS M Ta30yIepiKu-
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BaIOIYI0 CIIOCOOHOCTh Moy (dadbpukara. Mcmnonb-
30BaHME OSTOW METOAMKH B  HCCIICJAOBAaHUU
MO3BOJIMJIO yCTaHOBHUTH, KaK BHECEHHE (DYHKIIHO-
HAJBHBIX JO0OABOK BIHSET HA aKTHBHOCTH MUKPO-
¢daopel 1 PopMOYIEPIKUBAIOIIYIO CIIOCOOHOCTh
TeCTa B MPOIIECCE PACCTONKH.

OmpeneneHnre MaccoBOM TONMM BiIard B
m3nenusax nposoawnock cormacHo 'OCT 21094-
2022. B ocHOBY CcTaHzapTa IIOJIOXKEH METOJ
BBICYIIIMBAHHS HABECKH M3MEIHUEHHOTO MTPOYKTa
IO TIOCTOSHHOM Macchl TpPH OMpeleseHHBIX
TEeMIIepaTypHbIX pexumMax. JlaHHas mnpouemypa
MO3BOJISIET TOYHO YCTAHOBHUTH CONEPIKaHUE TUTPO-
CKOMTMYECKON BJIard B TPOAYKTE, UTO SBISIETCS
KPUTUYECKH BaXXHBIM TapameTpoM MJsl OLIEHKH
KadecTBa MPOIMEYEHHOCTH, COOIIOACHHUS TEXHOIIO-
TUYECKOTO perjlaMeHTa W  IPOTHO3HPOBAHUSA
CPOKOB COXpaHEHus cBexectd uzaenuil. I[lpu-
MeHeHue akryanbHoW Mmetonukun ['OCTa obGec-
MEYNBAET JIOCTOBEPHOCTh KOHTPOJIS BIHSIHUS
pacTUTENBHBIX JO00ABOK Ha BOJOYIEPKHBAIOLIYIO
CIIOCOOHOCTh TECTa W MTOTOBYIO BIIQYKHOCTH
FOTOBOH MPOAYKIUH.

brumn mpoBeieHB! OMBITHO-TIPOMBITIICHHBIE
UCTIBITAHUSI TIO TIPUTOTOBJICHHUIO HOBOTO XJieba
«Kepemer» ¢ moOaBieHneM 00OTaTHUTENHHOU
¢yHKIIMOHANEHON n00aBku «Kepemer», conep-
Kallliii B CBOEM COCTaBE TOJIBKO HaTypallbHbIE
WHTPETUCHTHI.

3amemBaHUE TecTa OCYIIECTBISIIOCH Ha
tectomecrinbpHOl MammHe UNIC (mpoussonctso -
®paHius) neproandeckoro nelcTeus. B kayectse
PaspBIXIIUTENST  MPHUMEHSIOTCS  IIPECCOBAHHEIC
Ipoxokd. ['0TOBoe TecTo pas3JenbiBaroT —Ha
TECTO/ICIIUTEILHOW MalllHE THIIA TOJTyaBTOMATH-
Yyeckass TeCTOJeNUTebHAsl, OKPYTJIUTENbHAsS Ma-
IIVHA W KBaJIpaTHAs THAPABINYECKas TECTOJEIH-
TeJNbHAsl MalliHAa C JBOHHBIM JeTeHueM (Ipou3-
BOACTBO - Utammst). TeXHOIOTHYECKUE PEKUMBI
TECTOBBIX 3aroTOBOK B PAacCTOHHOM mKady:
OTHOCHUTENbHAs BIaXXHOCTh 65-75 %, TemnepaTypa
35-38 °C. Brimeuka HpoM3BOAMIIACH HA TEXHO-
JOTUYecKoM obopymoBanuu Fiorini mpu Temme-
parype 215-225 °C ¢ nonaueii napa B TeueHun 7
CEKYHJI., TPOJIOJDKUTENFHOCTh BBITIEYKH COCTAaB-
jsta 25-30 MuH. ['OTOBHOCTH BBINCUKH XJieOa
OCYILECTBISUIOCH HM3MEPEHHEM TeMIepaTypbl B
LIEHTpE MSKHIIA, TemrepaTypa cocrasisia 93 °C.

Pesynomamot u ux oocyricoenue

Pa3zpabotka TexHojornu oOOTaIEHHBIX
XJIEOHBIX W3JENUi, MO3BOJIET MOJYYUTh IIPO-
JTyKTHI C TIOBLIIICHHOH MAIIEBOM U OMOJIOTHYECKON
[EHHOCTBIO C IENbI0 CHWKEHUs Aeduiura Hesa-
MEHHMBIX aMHHOKHUCIIOT, JKeJie3a, IHIIEBBIX
BOJIOKOH B INUTAaHUM YeNOBEKa. JTa MPOAYKIUS
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HOBOTO IOKOJEHHUSI ¢ (YHKIHMOHAIBHBIMH CBOW-
cTBaMH. B TOM dmcie paauonpOTEeKTOPHOTO,
AHTHOKCHIAHTHOTO JICHCTBHSL.

OmHuM W3 TEPCIEKTUBHBIX CIOCOOOB BOC-
MOJHEHUs ieUIrTa HEOOXOTUMBIX KOMIIOHEHTOB
SBJISIETCS NCKYCCTBEHHOE 00OTaIleHHEe IPOIYKTOB
ButamuHamu (BAB). OgHako nccnenoBaHus MOKa-
3BIBAIOT, YTO MUHEPAJIbHBIC BEIIECTBA U CUHTETH-
YecKHe BHUTaMHUHBI YCBAaWBAIOTCS OPraHU3MOM
HeAocTaToYHO 3(pexTrBHO. B cBS3M ¢ 3THM aKTy-
ANBHON 3a7auell sBisieTcs oOoramieHue xyiedo0y-
JIOYHBIX M3JIENUI HATypaJIbHBIM PACTUTEIBHBIM, B
YaCTHOCTH IUIOJJOBO-SITOJTHBIM CBIPHEM.

[Ipn paspaboTke penenTyp HOBBIX BHJIOB
(YHKIMOHANBHBIX XJIEO00YIIOUHBIX HU3JENUil ObLT
MIOJIO’KEH TPUHIUN MPOMUIAKTHKH Kene30aedu-
LUTHOHN aHeMuHU. B CBA3M ¢ yXyAllIEeHUEM 3KOJIOTH-
YeCcKOM 00CTaHOBKHM aKTyallbHBIM SIBIISIETCSI 000ra-
LICHWE TMIIEHNYHOro xJjeba Kak COLUAIbHOTO
NPOIYKTa MaKpO-, MUKPO- W YIbTpa MHKpPOdJIe-
MCHTaMH, HC3aMCHHMBIMHM aMHWHOKHCIIOTAMH H
MHUHCPAJIBHBIMUA  BCIIECCTBAMH, OPraHU4YC€CKUMU
KucnoraMu (sI0J0YHOH, JIMMOHHOM, (pymMapoBoOid,
CAJMIMIIOBAsl, XWHHAs W Jp.), NEKTHHOBBIMH
BC€IIECTBAMU, KJIETYaTKOM U MOHOCaxapuaamMu
(Tmrox030i1 U hpyKTO30i#1). [t BEIOOpA CHIPBS OBLIT
NPOBEACH AaHAIN3 JINTEPATYPHBIX JaHHBIX O
XHUMHYECKOM COCTaBE ChIPhA, (DapMaKOIOTHIECKUX

Tabnuna 1. MuHepanbHBIH cocTaB II0J0B U srof, Mr/ 100 T

CBOWCTBAxX, TAKXKE ClIeNaH aKIEeHT Ha OTCYTCTBUE
TOKCHYHBIX COCJAMHEHHH, HaJUYUI0 apOMaTH-
YECKHUX BELIECTB, KOMIIOHEHTOB C aHTHOKCHIAHT-
HBIMH, aHTUMUKPOOHBIMH U IPYI'MMH OHOJIOTH-
YeCKH aKTUBHBIMU 3 dekTamu.

BuTtamuHel, OTHOCAIIMECS K HE3aMEHUMBIM
MHUKPOHYTPUEHTAM, HIPAIOT KIIOYEBYIO DPOJIb B
npoleccax KJIeTOYHOTO METa0OoJIM3Ma, BHICTYIAs
OMONOTHUECKUMH KaTajiu3aTopamMu OMOXHMHUYec-
KHUX peakLUid, HOBBIILIASL yCTOWYMBOCTh OPTaHU3Ma
K MH(QEKIUOHHBIM BO3JEHCTBUAM M obecrieunBas
peanu3anuo paaa KU3HEHHO BAXKHBIX (YHKIHA.
[Tpu pazpaboTke PpyHKINOHATHHBIX HHTPEIUEHTOB
ObuUTH OTOOpaHBI SJUTHBIE COPTa ILIOAOBO-STOJ-
HBIX KYJBTYP, XapaKTEpPU3YIOLIUECS BBICOKOMN
YPOKaWHOCTBIO M aJanTalMed K YCIOBUSIM
MPOM3PACTAaHUs HA TeppUTOPHH cTpaHbl. C yueToM
XMMHYECKOTO COCTaBa IUIOJOB W Aroa  Obuia
co3naHa QyHKIMOHANbHAs 100aBKa, OPHUEHTHPO-
BaHHAs Ha MPOMUIAKTUKY Kele30AepUIUTHON’
AHCMHH.

st mpoduinakTHKH  xKele30aeuIuTHON
aHeMHuH TpH pazpaboTke (QyHKIMOHATHHOW [0-
0aBKM HCIIONH30BAHBI TLIOABI OOJIETNXH, YEPHOUH
CMOPOAMHBI U IPYILIHU, XapaKTEPU3YIOILHUECS BBICO-
KHUM COZIEp)KaHHEM JKeJie3a, YTO IOJIOKEHO OCHO-
BOH asi pa3paboTku (PyHKIMOHATBLHOW NOOaBKU
«TemTacy B BUJIE CyXOT0 MOPOIIKA.

HanmeHnoBaHue I'pyma UYepHas cMOpoaHHA Obnenuxa

Kasnnii 155 350 193

Kanpiuit 19 36 22

Maruwuii 12 31 30

Hatpwii 14 32 4

dochop 16 33 9

Keneso 2,3 1,3 1,4

Jdnst  uccnenoBaHWs BIMSHUS — crioco0a JIEHWeM TecTa Ha OOJNBIION TYCTOH, TycTOM H

MPUTOTOBJICHUST TeCTa Ha KadecTBO xieba wu3
MIICHUYHOW MYKH ¢ BHECEHHUEM (YHKIIMOHAIbHOM
00aBKY BBITIOJTHCHBI UCCIIEIOBAHUS C TIPUTOTOB-

Ta6suna 2. TexHOIOTHs 1 penenTypa NpUroTOBIICHHS TECTa

JKUJIKOH omapax, a Takke 0e30MapHbIM CIIOCOOOM,
MIPUBEICHHBIM B Ta0IHIIC 2.

Cnoco6 mnpomsBonctBa | KommyectBo  myku | KommuectBo BHocH- | KommuectBo Kommgecro | Komu-
TecTa IICHAYHON TepBO- | MOrO ()YHKIIMOHANB- | IPONOKEH COJM TIOBa- | YeCTBO
O copTa HOT'O UHTPEJIMCHTA MPECCOBAaHHBIX | PEHHOM BOJIBI
MHILEBOI

Bonpmas onapa 60-70 5-10 15 -
rycras onapa | Tecto 30 - - 15
I'ycras omapa | omapa 40-50 5-10 15 -

TECTO 50 - - 15
Kunkas onapa 20-30 5-10 15 - o
ornapa TECTO 70 - - 15 pacyery
bezonap Helit | TecTo 100 5-10 15 15
€roco0

180
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B onbiTHBIX 00pa3uax ¢ BHeceHHEM (DyHK-
UUOHaIbHOU 100aBku «TemTacy 1 B 3aBUCIMOCTHU
OT crmocoba TPUTOTOBIICHHS TECTa W3MEHSITUCH
CTPYKTYpHO-MEXaHWYeCKne H (HU3UKO-XHUMUYeC-
KHe CBOWCTBa mony(aOpUKaToB M TOTOBOM NpO-
nyknuu. OyHKIMOHANBHAS JT00aBKa BHOCHIIACH B
konugectse 5, 7 1 10 % x macce MyKH.

[lo mpuuuHe HamMuMsi COOCTBEHHBIX caxap-
OB IUIOAIOB H Arof (PyHKIMOHATIBHON 100aBKU
Tporecc OpoKEHUS MPOXOAMI O0Jiee MHTEHCUBHO
BO BceX cmoco0aXx MPUTOTOBICHUS — TeCTa.

BrisiBiieHO BiMsHUE J00aBKKM Ha TPOIECC KHC-
JIOTOHAKOILICHHSI, TAK KUCIOTHOCTh TECTA ITOBHI-
cunack Ha 4,54, 9,09 m 18,1 %, Takxke mporecc
MEJTaHOMANHOOOPA30BaHUsl IIPOUCXOAUT HHTCH-
CHUBHEE, YeM B KOHTPOJIBHOM oO0Opaslie u B
3aBHCHMOCTH OT KOJIMYECTBA BHOCHMMOM J00aBKH,
YTO MO3BOJISUIO YCKOPHUTH TPOIECC CO3PEBAHHUS
Tecta. OpraHoJieNTHYECKUE ITOKa3aTenu noiydao-
pUKaTOB M Xxyieba COOTBETCTBOBAIU TPEOYEMBIM
rmapaMeTpam.

Ta6nnua 3. HpO)IOJ'DKI/ITeJ'ILHOCTI) 6pO)KeHI/IH, paCCTOfIKP[ TECTOBBIX 3arOTOBOK M BBIIICYKHU U3CIIHI

HaumeHnoBanue T T T T T
OpoKEeHHs, | PACCTOWKU TECTO- | BBINMEYKH, BCETO COKpalleHue
MUH BBIX  3arOTOBOK, | MHUH TEXHOJIOTHYECKOT | TEXHOJOTHYECKOT
MHUH 0 mpouecca, MUH 0 mpoluecca
KonTponb 240 60-65 20-24 320-329 -
Xned ¢ BHECEHHEM 180 45-55 20-22 245-247 72-75
®J1 «Temracy

C BHeceHHUEM MPOJI0JDKUTEILHOCTh OpoKe-
HHUS COCTaBMIa 3 Yaca, BMECTO 4 9acoB, TaKk KakK
HeoOXoanuMasi ~ KHCJIOTHOCTh Moy (paOpHuKaToB
Obuta jgocTurayra 3,6-3,8 Tpaa., 4TO OIIYTHMO
MOBIMSUIO HAa YBEIMYCHHE ITPOM3BOJICTBEHHOMN
MomHocTH. CoKpaleHne MpOAO0IKUTEIIEHOCTH
TEXHOJIOTMYECKOT'0 TIpoIlecca HauyuHas OT 3ameca
TecTa JI0 BBINEYKH rOTOBEIX m3aenuid Ha 30 % mpu
MMPOM3BOJICTBE TECTa OIMAPHBIM CIIOCOOOM Ha
0O0JIBIIION TYCTOM, TYCTON M KUAKOU Orapax.

[IpousBeneHbl M3MEHEHHS B TEXHOJIOTH-
YeCKUI TpOIecC MPOM3BOJICTBA TPHU BEHITIEUKE
xyieba, a UMEHHO CHID)KCHHE TEMIIEPaTyphl B MEYH
Ha 5°C. JlaHHAas TEXHOJIOTHS OTIIMYAETCS BBHICOKOI

100
80
60
40
20

0
ﬁoa, %

KonTpons

Kanpius 1 Maraus, Mr/kr

WHTEHCUBHOCTBIO U B CBA3M C 4Y€M OINpEAENICHO
YMEHBIIIEHUE KOJINYECTBA BHOCUMBIX JPOXIKEN Ha
15-17 %.

Pesynbrarel, MOJY4YEHHBIX 3aBUCUMOCTEMN
MOKa3all, YTO B 3aBHCUMOCTH OT CIIOCO0a MPHTro-
TOBJIGHHSI IIIEHHYHOIO TECTa C BHECEHUEM
(YHKIMOHAILHOW J00aBKM OKa3bIBAIM CYyIIEC-
TBEHHOE BIIMSTHHE HA Y/ICIBbHBIA 00bEM M OOLIYIO
cKuMaeMocTh Mskuma xieba. Ilo mpuumze
JOCTaTOYHO MOJHOTO CO3peBaHus noiyhadbpukara
JYYIIMMHU pe3yJIbTaTaMU 10 Ka4eCTBY OTIUYAIIHICh
xJyieba, MPUrOTOBJICHHBIE HA OOJBIIOW T'yCTOH M
TyCTOH omapax.

Kenesa, mr/kr

Xi1e6 ¢ Buecennem OJ] "Temrac"

PI/IcyHOK 1. COHGp)KaHI/IC MUKPO3JIEMEHTOB B IT'OTOBBIX U3ACIINUAX, %

Ha ocHOBaHMM DOJIy4EHHBIX PE3YJbTATOB
WCCIIeIOBaHUN ObUTM pa3paboTaHbl pElenTyphl U
TEXHOJIOTHH IPOU3BOACTBA MIICHUYHOTO XJIeho-
Oymounoro usnenus «Kepemer» maccoit 0,3 kr, a
TAKXKE TEXHOJOTUYECKUE WHCTPYKIMH 10 UX
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W3rOTOBJICHUIO. VCToNb30BaHWE MECTHOTO TUIO-
JTOBO-SITOJJHOTO  CBHIPhSl TIO3BOJISIET ~ PACIIMPHUTH
a4CCOPTHUMEHT TPOIYKTOB THUTAHUS, CHHU3UTH WX
PBIHOYHYIO CTOMMOCTh 32 CYET BKJIIOUCHHS B
pelenTypHBIN cocTaB (GYHKITMOHALHON TOOABKH,
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YMEHBIINTh KOJNWYECTBO TNPOAYKIHUH C peremn-
TYpHBIM COCTABOM HMCKYCCTBEHHBIX, XHUMUYECKU
CUHTE3MPOBAHHBIX BKYCOBBIX 100aBOK. [loBBI-
maeTcsl dKoHOMHYecKas 3P (GEeKTHBHOCTD IPOMU3-
BOJICTBA M c€0ECTOMMOCTh COLMAIIBHOTO MPOIYK-
Ta, TAKOTO KakK XJieb ¢ (hyHKIIMOHATHHBIM Ha3Ha-
YEHHEM.

3akniouenue

B pesynbrare mpoBeneHHBIX HCCIEAOBAHHUN
YCTaHOBJIEHO, YTO WCIONb30BaHNE (HYHKIIHO-
HaJIbHOW J00aBKM Ha OCHOBE IUIOJOBO-STOTHOTO
CBIPbA (TPYILIH, YEPHOIl CMOPOAMHBI U 00JIENXN)
OKa3bIBaeT KOMIUIEKCHOE ITOJIOKUTENBHOE BIIHS-
HUE Ha TEXHOJIOTUYECKHUH MPOIECC MPON3BOACTBA
MIIEHUYHOrO0 XJeba M KadecTBO T'OTOBOM IIPO-
nykin. BBenenne no6asku B konmndectse 5-10 %
K Macce MYyKH CIIOCOOCTBYeT WHTEHCH(pHKAIH
MpoIeccOB OPOXKEHUS M KHCIOTOHAKOIUICHUS, YTO
TMMO3BOJISICT COKPATUTDh MPOAOKUTCIIBHOCTD TEXHO-
soruyeckoro nukna Ha 30 %, CHU3UTH Temiepa-
Typy BBIIIEYKU U YMEHBIIUTH PACXOX IIPECCOBAH-
HBIX IpOOKel 0e3 yXyAIIeHNs KaueCTBa U3CIIHH.

BrisiBieHO yiydmieHHe CTPYKTypHO-MeXa-
HUYECKHX CBOWCTB TECTA, YBEITUYCHUE YAECTHHOTO
o0beMa M (OPMHPOBAHHE PAaBHOMEpPHOMW, dJac-
TUYHOH CTPYKTYPBHI MSKHUIIIA, OCOOCHHO TP OTap-
HBIX CTI0CO0aX MPUTOTOBIIEHUS Tecta. OpraHoen-
TUYECKHUE TMOKa3aTeNid xjeba ¢ (yHKIMOHAIBHON
J00aBKOM COOTBETCTBYIO TPEOOBAaHUSIM HOPMATHB-
HOUW JIOKYMEHTAIIM U XapaKTepH3YIOTCs YIydIleH-
HBIMH BKYCOapOMAaTHYECKIMH CBOMCTBAMU.

Pazpaborana pemnentypa © TEXHOJOTHUS
MPOM3BOACTBA  IMIIEHWYHOTO  XJIEOOOYIOYHOTO
mnenus «Kepemer», o0OrameHHOro MUHEpab-
HBIMH B€IIIECTBAMHU H 6I/IOJ'IOFI/I‘ICCKI/I AKTUBHBIMH
KOMITOHEHTaMH, CIIOCOOCTBYIOIIUMH TPOQHUIIAK-
TUKEe JKene3onedunuTHoi anemun. llomydeHHBIC
pe3yabTaThl MOATBEPIKIAIOT 1EIeco00pa3HOCTh
MPOMBIIIIJICHHOI'O NPUMCHCHHUA MECTHOI'O ILJIO-
JOBO-TOAHOTO CBHIPbS HPH CO3JaHUHM (YHKLIHO-
HQJIBHBIX XJIeOOOYNOYHBIX U3AEIHHA, COOTBET-
CTBYIOIIUX COBPEMCHHBIM Tpe6OBaHI/ISIM 3400pOo-
BOT'O U PallMOHAJILHOTO MMUTAHMUS.
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RESEARCH OF THE WEAR RESISTANCE OF ATHLETIC
AUTUMN CLOTHING PACKAGES FOR MOUNTAIN TOURISM

liD .
1ZH. USENBEKOV*Q' ", °S.K. NURBAY ‘ , 'B.KH. SEITOV (
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2International Educational Corporation, Republic of Kazakhstan,
050043, Almaty, Ryskulbekov Street 28)
Corresponding author’s e-mail: zh.usenbekov@mail.ru*

In mountain tourism conditions, clothing is simultaneously exposed to low temperatures, wind, precipitation,
and a complex of mechanical loads (tension, bending, twisting, abrasion), which are cyclical in nature and are
unevenly distributed over the product zones. The paper proposes a method for selecting clothing material packages
(shell, insulation, and lining) for mountain tourists, taking into account a combination of external operating factors
(temperature, humidity, wet cooling and freezing, wind and abrasive load) and internal factors (level of heat
production, sweating, dynamic movements, and local pressures). The method is based on the zoning of clothing
structural elements according to the types of operational loads and the use of a multi-criteria selection matrix that
includes experimentally determined indicators: residual deformation under cyclic loading, the rheological
characteristics of insulation materials under perpendicular compression in dry and moist conditions, and the fatigue
resistance of material packages under combined effects of tension, torsion, and abrasion. The obtained results show
that moisture and subsequent exposure to climatic conditions significantly change the deformation properties of
insulation materials: natural materials exhibit an increase in rigidity, while synthetic insulation materials maintain
more stable performance characteristics. It has been established that packages with synthetic insulation based on
Thinsulate have minimal residual deformation in the elbow area and increased resistance to fatigue wear, which
justifies their rational use in clothing for mountain tourism.

Keywords: mountain tourism, autumn clothing, material package, wear resistance, operational
factors, abrasion, fatigue wear.

UCCJIEJJOBAHUE U3HOCOCTOMKOCTHU MAKETOB OCEHHEM OJIEX/IbI
CIIOPTCMEHOB I'OPHOI'O TYPU3MA

UK. VCEHFEKOB', *C.K. HYPBAU, *5.X. CEUTOB

(*AnMaTHHCKHII TEXHOJIOrHYECKHil yHHBepcuTeT, Pecy6anka Kaszaxcran,
050012, Aamatsl, ynuua Tose 6u, 100
Mesxnynapoanas o0paszoBaTeanbHas kopnopanus, Peciy6auka Kaszaxcran,
050043, Aamartsl, yauua Peickyia6exosa 28)
DneKTpoHHas 10YTa aBTopa-Koppecnonaenta: zh.usenbekov@mail.ru*

B ycnosusax zopnozo mypusma odexcoa 00Ho8pemeHHO noogepzaemca Oelicmeuto HUKUX memnepamyp, éempa,
ammocghepnvix 0cadKkoe U KOMni1eKca MeXanu4ecKux Hazpy3oK (pacmsasicenue, uszuo, KpyueHue, ucmupanue), Komopbole
HOCAM YUKAUYECKUI XapaKmep U pacnpeoensaiomcsa no 30Ham uzoenusn nepasnomephno. B pabome npednoscen cnocod
6b100pa nNaKemos mMamepuanos 00excovl (000104Ka — ymenaumenb — ROOKIAOKA) O 20PHOZ0 MYPUCIA C YHenom
COBOKynHOCMU GHEWHUX (DAKMOPoe IKcnayamayuu (memnepamypa, 6G1a)NCHOCHb, MOKpoe oXiajycoenue u
3amopajicueanue, 6empoeas U adpazueHAs HAZPY3Ka) U GHYMPEHHUX (aKkmopos (Ypoeenv menaionpooyKyuu,
nomoomoenenue, OUHAMUKA OBUNICEHUIL, JIOKATbHble 0asienusn). Memoo ocHosan Ha 30HUPOGAHUU KOHCHPYKMUGHBIX
/1eMEHM 08 00e)CObl N0 MUNAM IKCHIIYAMAYUOHHBIX HAZPY30K U HPUMEHEHUU MHOZOKDUMEPUATbHOT MAMPUL b 66100pd,
eKNIOUalOuell IKCHEPUMEHMATILHO Onpedeiaemble NOKA3AMENU: OCMAMOUHYI0 Oehopmayuio npu UUKIUYECKOM
HazpysrceHun, peonozuiecKue XapakmepucmuKku ymenaumeneil HPU NEPREHOUKYIAPHOM CHCAMUU 6 CYXOM U
VENANHCHEHHOM COCMOAHUU, A MAKXHCe YCMANOCHHYI0 U3HOCOCHOUKOCHb NAKEMO08 Mamepuanos npu co4emaHHoM
6030eiicmeuu pacmasxcenus, Kpyuenua u ucmupanus. Ilonyuennvie pesynibmamol NOKA3blealOM, YMO yenax;cHenue u
nocieoyrouiee 6030elicmeue KIUMAMUYECKUX YCO6UIL CYWECMEEHHO UMEHAIOM Oehopmayuonnvle ceoiicmea
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ymenaumeneil: HAMypaaibHble MAMEPUATbl XAPAKMEPUIYIOMCA POCIOM HCECHIKOCHIU, MO020a KAK CUHMmemuuecKue
ymenaumenu coXpaHaiom 6osee cmaouibHble IKCRIAYAMAYUOHHbIE XAPAKMEPUCMUKY. YCIMaH06neno, Yno nakemsl ¢
cunmemuueckum ymenaumenem Ha ocnoge Thinsulate o6nadaiom munumansHoil ocmamouHoll degpopmayueii 6 30ne
JIOKME6o20 ceuda U NOGLIUEHHON YCHIOUYUGOCHbIO K YCHMAIOCHHOMY U3HAWUGAHUIO, YMO 000CHOBLIGAEH UX
PAyUOHANIbHOE NPUMEHEHUE 8 00€HCOe ONIAL 20PHO20 mypusma.

KuroueBbie ciioBa: ropHblii TYpU3M, OCEHHSISl OJeK1a, MaKeT MATepPUAI0B, H3HOCOCTOMKOCTD,
IKCILTyaTallHOHHBIE (PAKTOPbI, a0pa3uBHBII H3HOC, YCTAJIOCThHBII H3HOC.

TAY TYPU3MI CIHHIOPTIIBIJIAPBIHBIH KY3I'I KHIM MTAKETTEPIHIH
TO3YTA TOIMALJITTH 3EPTTEY

LK. YVCEHBEKOB®, >’C.K. HYPFAH, *b.X. CEUTOB

(*Aamatbl TexHOJIOTHANIBLIK yHUBepeuTeTi, Kazakeran Pecny0imkachl,
050012, Anmatel, Tose 6 komeci, 100
ZXanbIKapaabiK 0iaiM Gepy Kopnopauusicel, Kazakeran PecnyOinkachi,
050043, AamaTtsl, Peickya6exoB keuieci 28)
ABTOP-KOPPECTIOHACHTTIH AMEKTPOHABIK morrrackl: Zh.usenbekov@mail.ru

Tay mypusmi yncazoaiivinoa Kuim 0Oip mes2inde momen memnepamypaza, dceize, AmMoc@epanvik, HeaybiH -
WAWBIHRA HCIHE MEXAHUKAIBIK JHCyKmemenep KeuieHine (co3vluy, uiny, oypaiy, mosy) yuiolpaiiovl, o1ap yukioik
cunamma 001a0bl JicoHe OHIMHIN aiumakmapvina Oipkenki 001iHOeldi. JKymvicma coipmKbl naioanamy
axkmopnapvinotyy (memnepamypa, vli2anoblibvlK, ObIMKbLL CATIKbIHOAMY JCIHE MY30amy, JHcel JHcaHne adpazuemi
JcyKkmeme) dcane iwKi hakmopnapowviy (dicolily OHiMOepiniy 0eHzeili, mepey, K032aablc OUHAMUKACYL, Hcep2inikmi
KbICbIM) JHCUBIHIMBIZbIH eCKepe OMbIPbli, may mypucmepi yuwiin Kuim mamepuaioapvlHbly nakemmepin (Kaovlk —
oKwaynay — mecey) mawoay ao0ici YColHblIAH. OO0IC HCYMbBIC HCyKmemeepiniy mypaepi 0oibiHua KuimMHiH
KYPolIbIMObLK JleMeHmmepin aimaxkmapea 6oJiyze yHcane IKCHEPpuUMeHmanovl mypoe anvlKmaiean Kopcemxiuimepoi
KaMmumusli manoayovlyy Kon o1uemoi Mampuyacobli Koa0anyea He2izoenzen: YUKk dcyKkmeme Ke3inoezi Kauiowvlk
depopmanusn, Kypax dHcoHe blIANO0AH2AH Ke30€ NEPREeHOUKYNADP Kbicy Ke3inoeci OKuiaynayowlH peoioZUAIblK
CUnammamanapsvl, COHOAU-ax, CO3blay, OYpany dHcaone mo3yowlH, OipjlecKeH acepinen mamepuandap naxemmepiniy
wapwayza me3simoinici. Homuowcenep u112an0anovlpy cone KiuMAmmoulK Hca20aunapovly Keuinzi acepi
OKWaynayowty, 0eopmayuAnblK Kacuemmepin aumapiviKmaii o3zepmeminin Kopcemeoi: maduu mamepuanoap
KAmmol1bIKMblY OCYiMeH CURAmmanaosl, a1 CUHMEMUKAIbIK OKWAY1ay mYpaKkmol OHiMOIIK cUnammamaiapvli
cakmaiiovl. Thinsulate nezizinoezi cunmemuKanvlK OKWAy1ay naKkemmepi wiblHmMax, oOy2ily aumazolH0a MUHUMAIOb
KA10bIK OehopManyuaza Heone wmapuiaya mo3imoiiikmin H#co2apuliayblng ue eKeHoici aHblKmanovl, Oy onaposl may
mypusmi yuiin Kuimoe ymuimowl K0J10aHy0bl He2i30elioi.

Herisri ce3nep: Tay Typu3mi, Ky3ri KuiM, MaTepuaagap nakeTi, To3yra Te3imMAailik, maigamsany
(axTopaapsl, KakaKThl TO3Y, IIAPIIAT TO3Y.

Introduction properties of the product as a whole.

Mountain tourism is a type of sporting activity The aim of this work is to study the wear
with increased demands on the functional and resistance of material packages of autumn clothing
performance characteristics of clothing [1, 2, 3, 4]. In for mountain tourism, taking into account external
the fall season, operating conditions are characterized and internal operating conditions, as well as to assess
by significant temperature fluctuations, exposure to the fatigue wear resistance of multilayer textile
precipitation, wind loads and a high probability of systems.
mechanical damage to clothing [5, 6] when in contact Materials and methods
with rocky surfaces, vegetation and elements of Operating conditions and wear factors. The
tourist equipment. use of clothing in mountain tourism conditions is

The wear resistance of material packages is accompanied by the simultaneous influence of a
one of the key indicators of the reliability of clothing complex set of factors that determine the intensity of
for mountain tourism athletes, since the destruction or material wear [2, 5, 6, 7, 8, 9]:
degradation of one of the layers leads to a decrease in » mechanical stress (stretching, bending,
the protective, thermal insulation and ergonomic compression, torsion, friction);
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» abrasive wear from contact with rocks, soil,
and equipment;

e climatic  stress  (low
precipitation, wind);

« moisture loads caused by rain, wet snow, and
sweating;

» multiple loading cycles leading to fatigue
failure of the fibers.

The combined effect of these factors creates a
complex stress-strain state of the package materials
and requires an integrated approach to assessing their
wear resistance.

Research objects and methods

The research object is autumn clothing for

temperatures,

Table 1. Structure of the studied material packages

mountain tourism athletes used in the mountainous
and foothill regions of the Republic of Kazakhstan.

Structure of material packages. The study
examined typical material packages for tourist
clothing, including:

e outer layer (dense woven and membrane
synthetic materials);

e insulation layer (synthetic fiber fillers);

e lining layer (knitted and woven materials).

The formation of packages was carried out
taking into account the technological compatibility of
materials and their functional purpose. Table 1 shows
the composition of the studied packages (fragment).

Package Number The outer layer Insulation layer The lining layer
11 Polyamide fabric with PU Synthetic insulation Polyester knitwear
coating (polyester)
112 Membrane fabric Holofiber Woven Polyester
113 Thick synthetic fabric Synthetic insulation High-density knitwear

Methods for assessing wear resistance.

Standard methods according to GOST and
ISO were used, as well as an experimental setup
[10-12]. The wear resistance of the material
packages was assessed using the following
methods:

« abrasive and fatigue wear tests based on
the number of cycles until surface failure;

« determination of the tensile strength of the
package before and after exposure to wear factors;

« analysis of changes in the mass and
structure of materials after testing;

« visual assessment of damage to fibers and
interlayer bonds.
The tests were conducted on an experimental
setup that simulates the conditions of clothing use
in autumn mountain hikes. Unlike the standard
Martindale abrasion methods, the setup used
allows for the evaluation of the mechanism of
fatigue wear under the volumetric stress state of
the package. The degree of wear was assessed by
the decrease in the breaking strength of the
package of materials before and after the impact.
At the same time, to quantify the wear resistance

Table 2. Tensile strength of bags before and after testing

of the packages of materials, the indicators of the
coefficient of preservation of the strength of the
package, the indicator of wear, which charac-
terizes the relative decrease in strength and the
integral indicator of wear resistance of the
package were used.

The main criterion of wear resistance is adopted
by the coefficient of preservation of the tensile
strength of the package of materials:

Pafter
K, =2 =*"
" Pbefore
where:
Pretore — breaking force of the package before
testing, H;

Paser — the breaking strength of the package after
exposure to wear and tear factors, H.

According to the results of the experimental
study, the coefficients of tensile strength
preservation for the packages under consideration
are as follows (Table 2).

Package Number Phefore, H Pater, H Kin
11 820 710 0,87
112 790 640 0,81
113 860 770 0,89
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When Ki, > 0.85, the material package is
considered wear-resistant [10].

The degree of degradation of the material
package as a result of operational influences is
characterized by the wear indicator. The wear
indicator | reflects the relative decrease in
durability and is determined as a percentage using

Table 3. Wear rates of material packages

the following expression:

_ Ppefore — Pafter

I -100 %
Pbefore
The wear rate for the packers under

consideration is shown in Table 3.

Package Reduced strength, % Assessment of wear resistance
1 13,4 high
112 19,0 average
113 10,5 high
An integral indicator was used for a rational are packages that combine a wear-resistant

comprehensive assessment of the multilayer
structure:
n
W = a;- Ki
i=1

where:

Ki — the coefficient of preservation of the
strength of the i-th layer;

a;— layer weight ratio,;~; a;= 1;

n — number of layers per package.

The most stable characteristic s
demonstrated by package P1, which indicates an
optimal distribution of stresses between the layers.

Results and discussion

The data obtained are consistent with the
results of domestic and foreign studies [8, 9, 13,
14, 15]. The test results showed that the most
wear-resistant materials are packages of
materials with an outer layer based on dense
synthetic fabrics with a protective coating. Such
materials demonstrate high resistance to abrasive
wear and maintain the integrity of the structure
during repeated friction cycles.

Insulation layers based on synthetic fibers
are characterized by satisfactory shape stability,
but partial reduction of thermal insulation
properties is observed at increased humidity, which
is consistent with the results of previous studies.

Lining materials with increased surface
density contribute to a more even distribution of
loads and reduce the intensity of wear of the
internal layers of the package. A comprehensive
analysis has shown that the wear of one layer leads
to accelerated destruction of the entire system of
materials, which confirms the need for a systematic
approach to the design of clothing packages.

Conclusion

The study allowed to establish the basic
patterns of wear of packages of materials of autumn
clothes of athletes of mountain tourism. The most
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outer layer, a moisture-resistant insulation and a
durable lining material.

The obtained results can be used in the
design and modernization of tourist clothing [16,
17], as well as in the development of recommen-
dations for selecting materials in order to increase
the reliability and durability of products.
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MPOU3BOJICTBO MPAXKHA N3 CMECEH JYBAHBIX BOJIOKOH
U INEPCTHU HA KAMBOJIBHOM OBOPYJIOBAHUN

'M.E. OTBIHIIIUEB . ?A.H ACAHOBA"

{
YSMX ITAMEKOBA ™ | *KJK. JKAMBAKUH ¥ |, 'A. EPKIHKbBI3bI

(*MiacTuTyT GHOTOTMH M GHOTEXHOIOTHH pacTenuii, 050040, yi. Tumupszera, 45, Anmarsl
ZAIMATHHCKHI TEXHOIOTHYECKA yHuBepcuTeT, 050012, ya. Toge 61, 100, AnvaTsi
3Tanir Research Laboratory, mpocnekr ai-®apa6u, 75B, 050060, AMaTbI)
DrekTpoHHast oYTa aBTOpa Koppecnonenta: albinaassan90@gmail.com*

B pabome npedcmasnenvt pe3ynomamol uccie006anus mMexHoI0ZUYECKUX CGOUCHE KOPOMKO20 NbHAHOZ0 U
KOHONNAHO20 (NEHbK0B8020) 60N0KHA NPU nepepadomke HA WIEPCMAHOM KAMGOJIbHOM 000py00GaHuu, KOmopoe
6KI0Yaem 6 cebs KOMNIEKC MEeXHON0ZUYeCKUX Mawun 011 npoussoocmea npaycu. Paspabomana u
IKCREpUMEHMAILHO anpodupPOGaAHa MexXHoN0ZUs NPOU3E00CMEa NbHA-WEPCMAHON U NEHbKO-UWEPCMANON RPAdCU,
enlouaOWans IMansvl HOO2OMOBKU GOJIOKHUCHbBIX cMecell, Zpefnedecanus U npaoeHus no KameonbHOU cucmeme.
Ilposeden cpasnumenvuvlilt aHanu3 QUIUKO-MEXAHUYECKUX NOKAa3ameneil HOAYYEHHOW NPAJCU, OUEHEHA
00pbIGHOCMb 6 NpOUecce NPAOCHUA U ONpedeieHbl OCHOGHbIE NPUYUHbBL MEXHO02uYecKux napyuenuil. Boiagnenvi
K1104eebie (hakmopbol, enuaoujie Ha yCMouYUEOCHMsb NPOUECCA U KAYECmeE0 NPAdiCU. YCHAHO61eHbl ONMUMAIbHbLE
napamempsl n0020MO6KU JIYOAHBIX G0J0KOH, Ofecneuugarouwue cCmaduibHOe NPOMEKAHUE MEXHO02UYECK020
npouyecca, CHUMCCHUE KOIUYECMEa 00pPbIGO6 U NOGHIUICHUE KAYecmea npaxycu. AKMyanbHOCHMb UCCe008aHUA
onpeodenaemcsa HeoOX00UMOCIbIO PACUIUPEHUS CHIPLEGO Da3bl MeKCMunbHo npomviiiennocmu Kasaxcmana u
PAUUOHANIBLHO20 UCHONB30BAHUA MECHIHBIX PACIUMENbHBIX GOJIOKOH 6 YCI08UAX Oepuyuma MOHKOU wepcmu.
Ilokazano, umo nepepadomka JIYOAHBIX GOJIOKOH 6 CMECU C WIEPCMbIO 603MOJICHA NPU COOMEEHiCHmEylouell
npeogapumenvnoil  06padbomke u  onmumuzayuu - pexcumos  nepepavomku. Jlbno-wepcmanas cmecs
npooemoncmpuposana 0onee GbiCOKYI0 MEXHOI0ZUYECKYI0 YCMOUYUGOCMb U YIYYUUIeHHble NPOUHOCHMHbIE
xapakmepucmuku. Ilonyuennvie pezynomamsvt nOOMeEepIHcOAIOmM REPCHEKMUBHOCIb UCNOIb306AHUA JIYOAHBIX
60J10KOH 6 KAMBOIbHOM RPOU3BOOCEE U CNOCOOCMEYION PA3GUMUIO OMeYeCEEHH020 MEKCMUTBHOZ0 CbIPbA.

KiroueBble ciioBa: JIbHAHOE BOJIOKHO, MNEHbBKOBOJIOKHO, KaMBOJIbHO€¢ TIPAACHHUE, JIbHO-
HEPCTAHAA MPAKA, ICHLKO-IICPCTAHAS ITPSKA.

3bIFBIPTEKTI TAJILUBIKTAP MEH KYH KOCITACBIHAH
KAMBOJIBAI ’KABJIBIKTA UTPIMZKIII OHAIPY

'"M.B. OTBIHIIIUEB, ?A.H. ACAHOBA", *M.P. TOUILIIUMAHOB, **P. KAHAT,
L3V X, IIIAMEKOBA, *K.JK. )KAMBAKHH, *A. EPKIHKbI3bI

(*OcimaikTep 6HOIOTHSICHI KIHE GHOTEXHOJOTHACH HHCTUTYTHI, 050040, Tumupsizes Komeci, 45, AJMaThbI
ZAIIMATBI TEXHOJOTHSLIBIK yHHBepcuTeTi, 050012, Toste 61 komeci, 100, AMaThbI
3Tanir Research Laboratory, an-®apaéu nanrbuib, 75B, 050060, Anmarsr)
ABTOp KOPPECTIOHICHTTIH 3JEKTPOHBIK MomTackl: albinaassan90@gmail.com™

Maxanaoa ncin onodipyze apnanzan mexHOI0ZUANBIK MAWUHANAD KEWleHIH KAMMUMbBIH JHCYH KAMEOAbOi
JHcadoviKma onoey KeziHoe KbICKa 3bl2blp JHcoHe Kapacopa (KeHoip) manbleblHbll mMEXHON02UATBIK Kacuemmepin
3epmmey Homuicenepi YColHblI2aH. 3bI2bIP-HCYH HCIHE KAPACOPA-IHCYH HCInMeEPIH OHOIPYy MEXHON02UACHL I3IpieHin,
maycipudenik mypoe anpooayuAIaHaH, 02aH MATUBIKIMBLK KOCRAIAPObl 0AIbIHOAY, MApPAy HcaHe KAMBONbOIK Jcyile
Oouvinwma  uipy Ke3enoepi Kipedi. Anwvinzan uipimoicinmepoiy  QuuUKaA-MeXaAHUKANBIK ~ KOpcemKiuimepi
CALICMBIPMATIBL MYyPOe MANOAH2AH, UIPY Rpouecinde y3iyi (azananzan HcaHe MEXHON0ZUANBIK OY3bLAY1apObll
Hezi32i cebenmepi anvikmanzan. Ilpoyecmin mypaKmolibl2blHa JcoHe JCIn canacvlHa acep ememin Hezizei
axkmopnap anvikmanzan. Tanwvikmapovt O0aibiHOAYObLIH  OHMAUAbLI  napamempiepi 0Oencinenin, 0yn
MEeXHONO0ZUATIBIK NPOUECHIY MYPAKMbL OMYIiH, Y3U1Y CAHbIH A3QUMYObl HcoHe UWipiMAHCInmiH canacsli apmmauipyosl
Kammamacwlz emeodi. 3epmmeyoin 03exminici Kazaxcmannviyy moksima o6HepKaciol yuiin wiukizam 6a3acvli KeHeimy
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JHcoHe dicepeinikmi OCIMOIK  MANWIBIKMADBIN  HCYKA HCYH MARWBLIBIZEL  HCAZ0AUbIHOA MUIMOi  naidanamny
Kaxcemminizimen aHulKmanaovl. 3ul2blpmeKmi maiiblKmapovli JHCyHMen Kochanapoa eéHoey muicmi anovin ana
OHOeYy JicaHe OHOeY PedCUMOEDiH OHMAUNAHOLIPY aPKbLIbL MYMKIH eKeHi KepceminzeH. 3bl2blp-HCcyH KOCRACH
MEXHON0ZUATBIK, MEPAKMBLILIZbL HCOAPHL HCIHE DepiKmIK KopcemKiuimepi HcaKcapeauviH Kepcemmi. Anvinzan
HomudICceNep 3bI2bIPMEKMI MAaaublKMmapovlH KaMeonb0iKk OHOIipicme Kona0aHYOblH nEpCReKmueminizin pacman,
OMAanObIK MOKbIMA WUKI3AMbIH 0AMbIMY2aA bIKNA emeoi.

Heri3ri ce3aep: 3pIFbIp TAJIMIBIFbI, KEHIIP TATIbIFbI, KAMBOJIBAI HiPy, 3bIFBIP-3KYHAI HipiMakim,
KeHIip-KyHai mipimkin.

PRODUCTION OF YARN FROM BLENDS OF BAST FIBERS
AND WOOL ON WORSTED EQUIPMENT

'M.B. OTYNSHIYEV, 2A.N. ASSANOVA*, 'M.R. TOISHIMANOV, **R. KANAT,
L3M.KH. SHAMEKOVA, 'K. ZH. ZHAMBAKIN, *A. YERKINKYZY

(*Institute of Plant Biology and Biotechnology, 050040, 45 Timiryazev Street, Almaty
2Almaty Technological University, 050012, 100 Tole Bi Street, Almaty
3Tanir Research Laboratory, 75V Al-Farabi Avenue, 050060, Almaty)
Corresponding author’s e-mail: albinaassan90@gmail.com*

The article presents the results of a study of the technological properties of short flax and hemp fiber during
processing on wool worsted equipment, which includes a set of technological machines for yarn production.A
technology for producing flax-wool and hemp-wool yarns was developed and experimentally tested, including stages
of fiber blend preparation, carding, and spinning according to the woolen system. A comparative analysis of the
physical and mechanical properties of the resulting yarns was conducted, yarn breakage during spinning was assessed,
and the main causes of technological defects were identified. Key factors affecting process stability and yarn quality
were determined. Optimal parameters for preparing bast fibers were established, ensuring stable process performance,
reducing breakage, and improving yarn quality. The relevance of the study is determined by the need to expand the
raw material base of Kazakhstan’s textile industry and to rationally use local plant fibers in conditions of fine wool
shortage. It was shown that processing bast fibers in blends with wool is possible with appropriate pre-treatment and
optimization of processing regimes. The flax-wool blend demonstrated higher technological stability and improved
strength characteristics. The results obtained confirm the potential for using bast fibers in woolen production and
contribute to the development of domestic textile raw materials.

Keywords: flax fiber, hemp fiber, worsted spinning, flax-wool yarn, hemp-wool yarn.

Beeoenue IIpu strom Kocranaiickast o0nacTs 3aHUMAET JTUIHU-

B nocnennue rogsl B Kazaxcrane akTHUBH3U- pYIOIME TO3ULMU IO MOCEBHBIM  IUIOLIAJISIM
PYIOTCSL pabOThI TIO PACHIMPEHUIO CHIPHEBOW 0a3bl MacimuuHoro nbHa, B CeBepo-Kazaxcranckoi 00-
TEeKCTWJILHOM TPOMBIIUIEHHOCTH 3a CYeT BO3Ze- JIACTH OTMEYAeTcsl CTAaOMIIbHOE Pa3BUTHE JIBHOBO/I-
JIBIBAHUS JTyOSHBIX KYJIBTYpP, B YaCTHOCTH MacCIIi4- cTBa M (OPMHPYIOTCS MPEANOCHUIKH Ui pac-
HOTO JIbHA ¥ TIPOMBIIUICHHONW KOHOIUTH. OCHOBHBIE IIMPEHHS TOCEBOB MPOMBIIIIIEHHON KOHOTIIH, TOTAa
MIOCEBHBIE TUIOMIAIN COCPENOTOUYEHBI B CEBEPHBIX Kak B AxMormHCKOM H IlaBrmomapckoi obGmacTsax
perronax crpausl [1,2]. AKTMBHO Pa3BUBAIOTCS IOCEBBI MACIUYHBIX KYJIBTYP

OCHOBHBIE TIOCEBHBIE TUIOLIAIM MAcCIM4YHOIO [5]
JIbHA W TIPOMBINUICHHONW KOHOIUIM B PecryOnmke Crnemyer OTMETHTh, 4YTO JIEH MACITHYHBIN
Kazaxctan cocpenoToueHsl NpPEMMYIIECTBEHHO B 3aHMMAET 3HAYUTEIBHO OOJIBIIYIO JIOJTIO0 MOCEBHBIX
CEBEPHBIX M CEBEPO-BOCTOYHBIX PETMOHAX CTPAHBI, IUTOLIAJIEN 110 CPAaBHEHUIO C IIPOMBIIIIIEHHON KOHO-
910 00YyCIOBIEHO ONaronpuATHBIMH TPUPOTHO- TUIEH, KOTOpasi B HACTOAIIEE BpeMs HAaXOAWTCS Ha
KIIMMaTHYECKUMH YCIIOBUSIMH, BKITIOYAsi YMEPEHHO- CTauy OTPAaHMYEHHOTO BHENPEHHS W Pa3BUTHS B
KOHTMHEHTANIBHBIN KJIMMAT, JOCTaTOYHOE YBIaXK- arpapHoM cextope Ka3zaxcrana.
HEHHE W HaIn4Ire IpupoaHbixX mous [3, 4]. K uncmy KoHueHTpausi noceBOB B CEBEPHBIX PETHO-
BEAYLIMX PErMOHOB IO BO3JENBIBAHUIO JAHHBIX Hax 00yCIIOBJIeHa OMOIOTHIECKUMH OCOOEHHOCTSIMH
KyneTyp oTHOocsATcsa Kocranaiickas, CeBepo-Kazax- JAaHHBIX KYJIbTYp, B YaCTHOCTH MX MOTPEOHOCTHIO B
cranckas, AxkmonuHckas v [laBnonapckast oGnacTH. YMEPEHHBIX TEMIIEPATYypPHBIX YCIOBHUSAX B IEPHOA
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BEreTalny, YyBCTBUTEIBHOCTBIO K 3aCyLUTMBBIM
YCIIOBUSIM, OCOOCHHO XapaKTepHOU s JibHA [5], a
Takke HEOOXOAWMOCTBIO JIOCTATOYHOTO yPOBHS
BJIaroo0ecreyeHus, CIOCOOCTBYIOIIEro popMHUpoBa-
HUIO BOJIOKHa C BBICOKMMH TEXHOJOTHYECKUMU
cBoiicTBamu [6, 7].

Coneprkanue BOJIOKHA B CTEONSIX Ka3aXxCTaH-
CKoro JibHa U KoHoILM coctapisiet 20-30 % [8].

OnHoBpeMeHHO HabmoAaeTcsl AeUIUT TOH-
KOM Ka4yeCTBEHHOM OBeubell IIepcTd Uil OTeyec-
TBEHHBIX TEKCTWIBHBIX TPEANPUSATHH, MOCKOJIBKY
3HaYMTEbHAs YacTh MEPUHOCOBBIX OBEI] 3aMECHEHA
rpyOOIIepCTHRIME TTOpoxamu oBetl [9].

CMmemanHasi TIpspDka Ha OCHOBE JIBHSHOTO,
MEHBKOBOTO U HIEPCTSHOTO BOJIOKOH IPEICTAaBISET
cO0O¥ TMEepCIIeKTHBHOE HAIPaBICHUE Pa3BUTHS
TEKCTUJILHOTO TIPOWM3BOJICTBA, HAINPABICHHOES Ha
pacimpeHne ChIpheBOM 0a3bl U TMOMYYCHHE MaTe-
pHAIIOB C YJIYYIICHHBIMHA OSKCILTyaTallHOHHBIMH
xapakrepuctukamu [10,11,12]. CoBmemenue maH-
HBIX BOJIOKOH B OJTHOH TIPsDKE TIO3BOJISIET YaCTUIHO
KOMIICHCHPOBAaTh MX HEIOCTATKU U YCHJIUTPH IOJIO-
JKUTEITbHBIE CBOMCTBA KAKJIOr0 KOMITIOHEHTA.

JIbHSAHBIE W TIEHPKOBBIC BOJIOKHA OOECIIeuu-
BAIOT BBICOKYIO TPOYHOCTH W HM3HOCOCTOHKOCTH
npspkd. LlepcTs nmpraaeT 3MacTHYHOCTD, H3BHTOCTD
Y yAaydIlaeT TpPsIMIBbHYI0 CIIOCOOHOCTH CMECH.
CoBMelieHHE 3THX KOMITIOHEHTOB IO3BOJISIET KOM-
MIEHCUPOBATH HEJIOCTATKU Kakoro u3 Hux [13]. Tlpu
3TOM COOTHOIIICHHE BOJIOKOH OKa3bIBACT CYIIEC-
TBEHHOE BIIMSHUE Ha KAYECTBO U CTPYKTYPY MPSDKH.
N36bITouHOE ConeprkaHue TyOSTHBIX BOJIOKOH MOYKET
CHIDKATh PABHOMEPHOCTh U TEXHOJIOTUIHOCTD Tiepe-
pabotku. OnTuMmE3aIysi COCTaBa W PEKUMOB
OpsiieHnsT  00ecTieurBaeT TONYYeHHE TPSDKU ¢
33/IaHHBIMH (PU3UKO-MEXaHUUECKUMH CBOHCTBAMIL.

B cBs131 ¢ 5TUM aKTyanbHOM 3a1a4eid ABIsIeTCs
pa3paboTka TEXHOJOTHH PaIlMOHAJIBHOTO HCIOJb-
30BaHHsI MECTHBIX JTyOSHBIX BOJIOKOH, B TOM YHCIIE
MyTeM HUX MepepadOTKi Ha JEHCTBYIOIIEM IIep-
CTOMPSTUIIBHOM 000PYJOBaHHUH.

Hacrosimee nccnenoBanue siBisieTcst poaod-
YKEHHEM paHee BBIIOJIHEHHBIX PaboT MO MOy YEHHIO
CMECOBOM KaMBOJIbHOM NPSKM Ha OCHOBE JTyOSTHBIX
BOJIOKOH [14,15].

Tabmuna 1. Pusnko-MeXaHHYECKUE CBOMCTBA BOJIOKOH

Ilems pabGoTel — pa3paboTka TEXHOJOTUU
MPOU3BOJICTBA TPSDKA U3 CMECeH JIBHSHOTO H
MIEHFKOBOTO BOJIOKOH C IIIEPCTBI0 Ha KaMBOJHHOM
000pyIOBaHMHM W OIIEHKa CBOICTB TMOJXyYeHHOU
TIPSDKU.

3agaun McCcIIeTI0BaHus:

1.0meHuTs  TEXHONOTMYECKHE  CBOWCTBA
KOPOTKOTO JIGHSIHOTO M TIEHBKOBOTO BOJIOKHA IIPU
nepepabOTKe Ha MISPCTSIHOM 000PY/IOBAHUH.

2.PazpaboraTh TEXHOJOTHYECKHUH  PEKAM
MOJTYYCHHUS JIbHO-TIIEPCTSHON M MEHBKO-IIIEPCTIHOM
TIPSDKU.

3.IlpoBecTr CpaBHUTEILHBIN aHATTN3 (PHU3HKO-
MEXaHUIECKHX MTOKa3aTele MPsuKH.

Mamepuansl u Memoowt uccie006anus

B kadecTBe UCXOHOTO CHIPHS HCTIONB30BANH:
TOTIC W3 KOPOTKOTO JIGHSHOTO BOJIOKHA, JIETyMH-
POBaHHOE TEHBKOBOJIOKHO, MOJBEPTHYTOE KapJo-
YEeCaHWI0 W TpEeOHEYECAHUI0, TOINC W3 TOHKOM
MEpPHHOCOBOM MIEPCTH  Ka3aXCTaHCKOTO TIPOM3-
BOJICTBA.

OmnpezaeneHue TMHEHHON TUIOTHOCTH. JIMHEH-
HYI0 IUIOTHOCTh BOJIOKOH OIPENENSUIA COTIIACHO
I'OCT 10213.1-2002 «BonokHo MWTanensHOE |
KTYT XUMHUUYECKUE. MeTonbl ONpe/e/iCHUs JIMHeH-
HOU TUTOTHOCTID.

Onpenenenre IIHHBI BOJOKOH. CpenHIO0
JUIMHY ¥ KO3(Q(QUIMEHT Bapuanyyd [0 JUIMHE
ompenersuin o ['OCT 427 ¢ wucmons30BaHHEM
M3MEpPUTENLHON JTMHEHKU JuinHOM 1 M. M3Mepenuto
nogsepraick 600 BOIOKOH KaXKA0¥ POOHL.

TexHonorust nepepadoTKu

IloxroroBka cmecei

CMemmBaHue JHHSHOTO WM TIEHHKOBOTO
TOrca C MMEPCTAHBIM TOIICOM OCYUICCTBIAIIA B
cootHotreHny 80/20 Ha JIEHTOYHOM MalliHe, DKCIie-
pUMEHTAIFHAA TiepepadoTKa JILHSHOTO BOJIOKHA
MPOU3BOJIWIIACE TI0 CJEAYIOIIeH TexHojoruu. B
Ka4yeCTBE ChIPhsl OBUIM HCIIOJIB30BAHBI CIICAYIOIICE
CBIPbE: TONC W3 JIbHA KOPOTKOTO, MEHBKOBOJOKHO
JISTYMHUPOBAHHOE U TIOJIBEPTHYTOE Kapjo- U rped-
HEUYECaHMIO, TOIIC U3 MEPHUHOCOBOH Ka3axCTaHCKOM
mepct. OCHOBHBIE CBOMCTBA BOJIOKOH —TIPEJI-
CTaBJIeHBI B TaOmuIe 1.

HaumenoBanue nokasareneit [Tokazarenu

JIbHOBOJIOKHO [TeHbKOBOJIOKHO [llepcTsiHOE BOJIOKHO
1. JInneiHas MIOTHOCTh BOJIOKHA 0,5 Texc 0,3 Texc 23 MHUKpOHA
2. Cpennsisi 1MHA BOJIOKHA 64 MM 55 MM 66 MM
3. MakcuMaspHas IJTMHA BOJIOKOH 170 mm 202 MM 116 MM
4. MuHUMaJIbHAS UTHHA 45 MM 35 mm 22 MM
5.KoadduimeHt Bapuaium mo JImHe 42% 49% 45%
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[Mocme nByX mEpexo0B JCHTOYHON Ma-
IIUHBL CMECh TMOJBEPrajy TPeOHCUCCAHUI0 Ha
mamuHe Textima (Momens 1603).

OcHOBHBIC ITapaMeTPHI TpeOHEICCAHII:

- ckopocTh — 140 yn/muH;

- HOMEp IpsMOTro rpebHs — 25;

- ITAHA MUTAHuSI — 7 MM;

- 30Ha COPTUPOBKHU — 40 MM;

- pa3Bec JICHThI HA TUTaHUU — 16 T/M;

- pa3Bec BRIXOASIICH JeHTH — 20 T/M.

[Mocme rpeOHevecaHuss JICHTY —JIBaXIbI

Tabnuna 3. [lnan npsaeHus

BBITSITUBAJIM HA JICHTOYHOW MallluHE.

[Ipsnenne oCyHmIECTBISIN IO Cleayrouen
cxeme:

- BBITATHBAHUE HA JICHTOYHBIX MaIllMHAX
Cognetex SC400;

- oJTyueHune poBHUIIEI Ha MammHe Cognetex
FRC300;

- npaaenue Ha mamuae Cognetex FL7,

- IepEeMOTKa Ha MOTaJIbHOM MamuHe M-150.

[Inan npsmeHus npuBeacH B TadIuUIE 3.

HaumenoBanue Passec Yucno BeiTsxka PasBec CxopocTs,
IIEPEX0I0B BXOZIIEH CJIO’KEHUM BBIXOSILIEH M/MUH
JICHTEI, T/M JICHTHI, T/M
JleHTo4Has MalInHa 20,00 6 8 14,58 100
JleHTo4Has MalInHa 14,58 4 6 9,72 100
JleHTo4Has MalInHa 9,72 4 6 6,48 100
PoBHMYHAs MamuHa 6,48 1 9 0,72 50
[psinunbHas MalIHA 0,72 1 16 45 Tekc 5000 06/MuH

Pesynomamut u ux oocyricoenue
HOHy‘ICHHBIC CMCIIaHHBIC IIPSAXKU HeHI)Ka/

Tabnuna 4. Gu3uKo-MeXxaHMYECKUE [TOKA3aTENH MPSIKU

HIepcTh W JICH/IIEPCTh TOKa3ald ClEAyIoIIne
(hM3UKO-MEXaHUYECKHE MTOKA3aTeIIH:

HaumeHnoBaHue nokasareneit Enununa nzmepenus [Tokazarenu npsxu
[Tenbka/epcThb Jlen/mepcThb
DaKTHUECKUI METPUUECKUN HOMED NM 21,2 23,0
KpyTka npsioku Kpyuenuii/m 550 550
Pa3pbiBHas Harpy3Ka OTHOCUTEIbHAS cH/tekc 10,8 12,6

OOpBIBHOCTH B HPSACHUH UL NPSDKU
neHbKa/mepcTh cocraBuia 270 obpeiBoB Ha 1000
BEPETEHO-YacoB, JUIS MPSOKU JieH/mepcTh — 148.
OcHoBHblE OOpBIBBI OBUTM BBI3BaHbI MO  Clle-
JYIOUIMM TPUYHHAM:

- 0OpBIB poBHUIIHI - 34%

- 00pBIB Ha KoIbIIe- 36 %

- 3axyiectsl - 11%

- 0OpBIB Y BBITSDKHOTO IMITHHIpA - 19 %.

OcHOBHasg MpUYMHA OOPBIBOB ISl MPSDKU
MEHbKA/IEPCTh-HEPOBHOTA BOJIOKOH IO JUIMHE U
HEONTHUMAaJIbHOE 3aMaciBaHUE B MPSJICHHUH.
BoutokHa neHbKH OBUTH OYEHB CKOJIB3KHE, TO €CTh
O4YeHb HU3KUH Kod(p¢uumeHT TpeHus. Iloatomy
Obli1a IOBBIIIEHHAs! OOPBIBHOCTH POBHUIIBL. Tak e
KOpOTKasi CpelHsisi JJIMHA JYOSHBIX BOJIOKOH
MPUBOJIMIIA K CHIOKEHHUIO KOHTPOJIS 32 JBH)KEHUEM.
B menom mpomecc mpsAeHUS NPSKH M3 CMECH
JILHOBOJIOKHA U IEPCTSHOTO BOJIOKHA TIPOUCX O TUIT
Oosiee ONTUMAIBHO IO CPaBHEHHUIO C NPSDKEH U3
MEHHKOBOJIOKHA.

[Tomyyanu npsHKY JIMHEWHOH TUTOTHOCTH 45
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TeKC TpH KpyTKe 550 Kp/M.

CpaBHHTENBHBIN aHATTN3 TIOKA3aJ1, YTO JIBHO-
nrepcTsHas npsbka obnazaer Oojiee BBICOKMMH
MPOYHOCTHBIMU ~ xapakrepuctukamu (12,6 cH/
TEKC) 10 CpPaBHEHHIO C MeHbKo-mepcTsHon (10,8
cH/rexc).

OOpBIBHOCTE B IIpoliecce NPSAACHUS COCTa-
BUJIA!

- 270 o6peiBoe/ 1000 BepeTeHO-4aCOB — ISt
CMecH IIeHbKa/IIePCTh;

- 148 0Opr1BOB/1000 BepeTeHO-4acoB — ISt
CMECH JICH/IIEPCTh.

OCHOBHBIMH TIPHYMHAMH OOPBIBOB  SIBJIS-
JICh:

- 0OpbIB poBHUIBI — 34 %;

- 0OpBIB MpsbKK Ha KoJbile — 36 %;

- 3axyectsl mpsokun — 11 %;

- 0OpBIB MBIYKH Y BBITSDKHOTO LMJIMHIPA —
19 %.

[loBbimieHHass OOPBIBHOCTH TEHBKO-LIEPC-
TSHOU NPsDKH 00YCIIOBIICHA 3HAYUTEIILHON HEPOB-
HOTOI BOJIOKOH 1O AJMHE W HU3KUM Kodddu-
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LUEHTOM TPEHUS TICHHKOBOTO BOJIOKHA, YTO
yXyIIIaeT KOHTPOJb B BEITSHKHOM mpubope. boee
KOPOTKasl CpeIH:s JJINHA BOJIOKOH TAKXKe CHIKAET
CTaOMIIBHOCTH TIpOIIecca.

B wmemom mpouecc mepepaboTKu JIBHO-
MIEPCTSIHOW CMECH XapaKTEepHU30BaJICs OOJIbIeH
TEXHOJIOTMYECKONW YCTOMYUBOCTBIO.

Buieoownt

1.Ilpu cooTBETCTBYIOIIEH TOATOTOBKE JTy0-
SIHBIX BOJIOKOH BO3MOKHO IIOJTy4€HHE KaMBOJIBHON
MIpsDKK TIpU BBeJIeHUH He MeHee 20 % mepcTsHOoro
BOJIOKHA.

2. JIns  obecriedeHUsT CTaOMIBHOCTH TIPO-
mmecca HEOOXOAMMO MAaKCHMAalIlbHO TPHOIH3HUTH
napameTpbl JIyOSIHBIX BOJIOKOH K XapakTepHc-
THUKaM TOHKOU IIEpCTH:

- nuHerHas wiotHocth — 0,3-0,5 Tekc;

- cpenHss JimHa — 65-80 mm;

- KOOQQUIMEHT Bapualyu MO JJIHMHE — HE
6onee 50 %.

3.PexomenayeTcsi mpUMEHEHUE 3aMaciiBa-
IOLIMX MPenapaToB, MOBBIIAIMNX Ko3(duiuent
CTaTUYECKOTO TPEHHUS.

4.1lenecooOpa3HO BKIIIOUEHHE IEpPexojia
00pabOTKH JIGHTHl Ha JICHTOYHO-Pa3pPHIBHOW Ma-
LIMHE.

5.IIpu cyxoM crnocoOe NpsiACHUs HAa Kam-
BOJILHOM OOOPYZIOBAaHMH BO3MOXKHO TIIOJyYeHHE
MIPSIKU JIMHEWHOH TuToTHOCTH 10 40 Tekc.
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ABTOP-KOPPECTIOHIEHTTIH 3JeKTPOHABIK Tomracsl: Kymbattileumbek@gmail.com

Tizin onoipicinoe gypuumypa manoayvt OyibIMHbBIY, canacblna mikenei acep emeoi, OipaxK Kai mamepuan Kai
Jcazoaiioa muimoi exeni onodipicme Kebdinece madicipude apKvlivl 2aHA AHBIKMANAOLL. Ocbl HCYMbICMA KYibLAMATIb
Memani QypHUmMypacvlHvly, OaubIHOANY MEXHON0ZUANAPbL MeH Kuimoezi Ko10auvicol Kapacmuipvlnovl. bonam, jices,
MumaH, MuIpolul JHCIHE KONA MEXAHUKAILIK OepiKmiK, caimar JHcoHe Koppo3usaza mo3imoinik 0oibiHwia o3apa
CAnbICMBIPLLIObL. OPKATICHICHIHBIY MIZIH OHOIPICIHOe2] KONATLTbL HCIHE KONAUCHI3 HCAKMAPbL HeeKe Capananobl: MblCabl,
JHce3 oHoey2e HeeHin Heane ap3an 60aca, MUMaH JHCeHinoizi men OEPiKmizin yuimacmaulpvln, 2unoainep2endi Kacuemimen
epexuienenedi. Onoipic Kezenoepi: KanvbINKa Ky10, MEXaHUKAIbIK OHOEY, WMAMnmay, IManboay, 3NeKmpoau3diK Kanmama
JHcone Jevlimuipamy OHOIPICHIK HcabObIKNEH OPLIHOAY MYP2bICOIHAH MAT0AHObl, KOJI0AHLLIZAH MEXHUKA Kecmeode
monmacmuipvindvl. Memandvl mamaza Oeximy Kezinoe MybIHOAUMBIH HAKMbL MICeENeNeP MANMBIK 3AKbIMOAHYbL,
CanmaK, meH2epiminiy Oy3vliyvl, demmik axaynap, Kayincizoik mananmapvlna caukeccizoik oHOIpicmik mbicanoap
apKuLIbl AiiKpinoanovl. Huxenv men anmovin mynoacvina necizoenzen 2anb6aHUKANbIK KARMAyObly Momvlay2a Kapcol
muimoinizi 3epmmey 06apvicbiHOA aHLIKMANObL. ¥HMAKmMbL 005y 2aNbBAHUKAMEH CAILICHIBIPLUIbIN, MEXAHUKAIBIK
Oepikmix nen myc aayaHobiebl JHCAZLIHAH APMBIKUILLILIKIGPLL 0aiKAI0bl, 0IpaK JHCYKa Kanmamanapoa coKKblOaH
Jrcapoiny mipkenoi. Qypuumypa manoayoa Mamanvly Mypi, OYiubIMHbIH MA2AUBIHOGTY MAKCAMbBIH JHCIHE 03IHOIK KYHObL
0a ecKepy Kaxicem eKeHi HCyMbIC 0apbiCblHOa AiKbIH 0071001

Herisri ce3nep: Meran pypHUTYpachl, KYiHbLIMAJIbI METAJLI, HUKeJb/I xa0bIH, KanTay daicrepi,
raJlbBaHHUKA.

HNCCIEAOBAHUE METOJO0B U3I'OTOBJIEHUSA JIMTBIX
METAJUIMYECKHUX JIEMEHTOB U151 U3JEJIAM IIBEMHOI'O ITIPOU3BOJICTBA

K.E. TUIEYMBEK, 3.]]. MOJJJAI'A’KHEBA

(ATMaTHHCKUI TeXHoJIOTUYecKUil yHuBepcuret, 050012, Pecnyosuka Ka3zaxcran, r. Aamarsl, yia. ToJie 6u, 100)
DrekTpoHHast oYTa aBTopa-Koppecnonaenta: Kymbattileumbek@gmail.com

B weeitnom npouzeoocmee ev100p pypHumypl HanpaAmMyIo enusem Ha KA4ecmeo uzoenus, 00HaAKo KaKol mamepua
nooxoo0um 01a KOHKPEMHbBIX YCN06Ull, HA NPAKMUKE Yauie 6ce20 GbIACHAEmCcA Memooom npod. B oannoit padvome
PaccmMompensl MexHoN0ZUN U320MOBNEHUA JIUMOT MEMANIUYEecKol yprumypsl u eé npumenenue ¢ ooexcoe. Cma,
Jlamynb, MUMaH, YUHK U OPOH3A CPAGHUBANUCL NO MEXAHUYECKOU NPOYHOCHU, MAcce U KOPPO3UOHHOIU CHIOUKOCHIUL.
Ipeumyuwiecmea u Hedocmamku Kaxcoozo mMamepuana 6 ycio6Uax WIGEHOZ0 NPOU3600CHMEa pa3doupanuct OmoenbHo:
JIamyHs nPOCMa 6 00padomKe u OOCIMYnHA NO YeHe, Mo20a KaK MUmMan co4emaem j1é2Kocny U RPOYHOCIb, OMIAUYAemcs
2unoannepzenHviMu ceolicmeamu. Ilpouzeoocmeennvie 3manvt TUmMsé 8 hopmy, mexanuueckas oopabomka, WIMamnoeKa,
IMANUPOGAHUE, INIEKMPOIUMUYECKOEe NOKPbIMUE U NOJIUPOGKA PACCMAMPUBATIUCH C MOYKU 3PDEHUA GLINOJIHEHUA HA
RPOU3600CMBEHHOM 000PYO0GAHUU; NPUMEHAEMAA MEXHUKA cucmemamusupoéana 6 maonuye. Ilpakmuueckue
mpyoHOCIU, 603HUKAIOUUE NPU 3AKPENICHUN MEMAJLIA HA MKAHU, NOSPEICOEHUE 60/I0KOH, HAPYWEHUE 6606020 bananca,
noeepxnocmuule 0egheKkmul, Hecoomeemcmeue mpedoeanuAM 6e30nacHOCHU pa3odpansl HA NPOU3600CHEEHHBIX NPUMEPAX.
I pexmuenocms anveanuueckozo NOKPLIMUA HA OCHOGE HUKEA U 30710MA NPOMUE OKUCTIeHUA Obl1a YCIMAHOBEeHd 6 X00e
uccnedoganusn. Ilopowikosaa OKpacka CpasgHUGANAch C 2a1bEAHUKON: 6bIAGIEHbL NPEUMYUWECEA NO MEXAHUYECKOTl
HPOYHOCIU U UEENI080MY PAZHOOOPA3UIO, OOHAKO HA MOHKUX NOKPLIMUAX 3A(UKCUPOBAHO PACMPECKUBAHIE NPU YOAPHBIX
Hacpyskax. B mnpouyecce pabomwr cmano oueeuono, umo npu evloope Qyprumypsl HaApA0y ¢ MEXHUUECKUMU
XapaKmepucmuKamy Mamepuana HeooxXo0umo yHuumuléany mun mKaHu, HA3HaYeHue U30enusn U cefecmoumocnts.

KiroueBsble cioBa: Merajiimyeckasi pypHUTYpPa, JJUTON MeTAN, HUKeJeBoe MOKPbITHE, METOIbI
HaHeCeHHs MOKPBITHI, raIbBaHUKA.
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RESEARCH INTO METHODS OF MANUFACTURING CAST METAL
ELEMENTS FOR GARMENT PRODUCTION

K.E. TILEUMBEK, Z.D. MOLDAGAZHIYEVA

(Almaty Technological University, 050012, Republic of Kazakhstan, Almaty, Tole bi st., 100)
Corresponding author's e-mail: kymbattileumbek@gmail.com

In garment production, the choice of fittings directly affects product quality, yet which material works best in a given
situation is most often worked out through hands-on experience. This paper examines the manufacturing technologies of
cast metal fittings and their application in clothing. Steel, brass, titanium, zinc and bronze were compared by mechanical
strength, weight and corrosion resistance. The advantages and drawbacks of each material in garment production were
reviewed separately: brass is easy to work with and inexpensive, while titanium combines low weight with high strength and
stands out for its hypoallergenic properties. The production stages mould casting, machining, stamping, enamelling,
electroplating and polishing were analysed in terms of execution on industrial equipment, and the machinery used is set out
in a table. Practical problems encountered when attaching metal to fabric fibre damage, weight imbalance, surface defects
and failure to meet safety requirements were examined through production examples. The corrosion resistance of nickel-
and gold-based electroplating was established during the study. Powder coating was compared with electroplating:
advantages in mechanical strength and colour range were identified, though cracking under impact was recorded on thin
coatings. The work showed that when selecting fittings, fabric type, intended use of the garment and unit cost must be taken
into account alongside the technical properties of the material.

Keywords: metal fittings, cast metal, nickel coating, coating methods, electroplating.

Kipicne Tekcepinmi. Kammay, amanbaay, aMeKTpoNm3miK Karl-
Tirin eHepkaciOiHe OYHBIMHBIH Carachl MEH Tama J>KOHE KBUITBIpATy CHSKTHI OC3CHIPY TEXHO-
Oaocekere KaOUTETTiNITT TEK MaTaHBIH KacHETIMEH JIOTHSUTAPBI ICTETUKAIIBIK CHTIATTAMANIAPHI JKaFbIHAH
eMec, KOJIAHBUIATBIH MeTaul (YpPHUTYPACHIHBIH OaramaHnpl, OEpIKTIK KOPCETKIINTepi BU3YAIIBIK
(xapabunzep, JoBepcTep, IreKTep, apHaibl OeKiT- TeKcepy apKbUIbI aHBIKTAIIIBI.
KILITEPIiH) CeHIMIUTIrIMEH Jie OaiaHbICThI. 3aMa- JKyMbIcTa €Ki FBUIBIMHU OJIIC KEIICHI TYpAe
HayM KUiMJIE MeTajul 3JIeMEHTTEepi >kail KochIMINa nainananeuiapl. CanblCThIpMaNbI-TAIAAY SICi Me-
Oemniiek emec, Keiue OYHBIMHBIH KOHCTPYKTHBTI TaUl MaTepHalapbIHbIH TEXHUKAIBIK CHIATTa-
Oemirin ne Kypaigpl. bipak TiriH KocimopbIH- MaJlapblH ©3apa CalbICTRIpyFa MYMKIHAIK Oep/i.
JAPBIHBIH KON d3ipIne JaidblH WUMITOPTTHIK Kydieney omici apkpuibl OekiTy Tociiaepi MeH
(hypHUTYpaMeH KYMBIC KacayMeH IIeKTenesi, Oy Oe3eHIlipy TEXHOJOTHSIIAphl KECTENIK TYple KiK-
Oipereil nu3ailH kacayJpl KHUBIHIATAIbl JKOHE ca- Tenmi. AJBIHFaH OapibIK JEpeKTep KecTellep MeH
MaHbl 63 OTIMEH OaKbUIayFa MyMKIHIIK OepMe#i/Ti. CypeTTep apKbUIbl KOPHEKI KyHere KeJTipiii.
CoHFBI KBUIIAPHI TpaHCQOpPMAIUSITIAHATHIH Mertait 31eMeHTIH TaH/lay/1a OHbIH KHIMHIH HeTi3ri
KUIMJepre CypaHbIiC oCTi, Oy QypHUTYpara KOHbI- MarachIMEeH YHIIECIMIIUTIT IIenyIi pes aTKapajpbl.
JIATBIH TalanTappl e3reprri. Merayun OeiekTepi BeuiekTiH 6HI MeH (haKkTypachl MaTaHbIH HEMECe
eHIl Tek OeKiTy KbI3METIH aTKapMaipl, oJap TEepiHiH TYpiHe colikec Oomywl THic. Makra, XKi0ek,
MIIHAI peTTeiili, KOHCTPYKTUBTI INENTMIl ai- 3BIFBIP CHSIKTBI JKYMCaK TaOWFH TAaIBIKTapIaH
KbIHIaWAbl. AJaiiia MeTaj[bl KHIMIe eHrizy Oip- TITUITEH KUIMIe HO3iK, JKEHUI IMIIIHAI 3JeMEHTTEp
KaTap HakTbl Macelieniep TyAblpaabl. KopbiTnansiH KOJIaMIIbIpaK. AJl ObUIFapbl HEMECE CHHTETHKAJIBIK
(M3MKaNBIK CHNIaTTaMalapblH €CKepMeH jKacaiFaH MarajaH jkacaiFaH OyHbIMIapia MeTaul OeieK-
dypHHUTYpa 1IamMajaH ayblp OOJBIN IIIBFAJILI, Mara TepiHiH (aKTypackl MEH Tycl alKbBIHBIpaK, ipiiey
TaJIIIBIKTAPbIH 3aKbIMIAkIbI HEMECE TEPIMEH KaHac- TaHIAIybl MYMKIH. MeTall 3JIeMEHTTEPI TEK OCKITY
KaHza ajuieprus Tyasipanast [1, 2]. Kanrama canacer KbI3METIMEH LIEKTEIMEH ], onap Oip Me3riyiie Kuim-
TeMeH 00J1ca, )Yy Ke31H/Ie METAJLI TOTBIFbIIT MaTaHbI HIH CBIPTKHI CHTIATHIH Ja alkpiHmaimbl [3]. Ocbl
Oostiiie. Ochl MaceeNnep i ISy YIITiH KeHLT, Oepik ceOerTi opOip AIEMEHT KOHCTPYKTHBTI MaKCAThIH Jia,
YKOHE OJIILIEM] JIOJT KeNeTiH KYMbIIMaIIbl SJIEMEHTTED 3CTETHKA-JIBIK POJiH e Oipiei OopbIHAANTHIHAAN
KacayJIblH TEXHOJIOTUSUTBIK PEKUMIEPIH HAKThUIAY eTin >xo0anaHys! Kepek. JKairbl KaFuga MbIHaIai:
KaXerT. Metayul Oejimeri OEKiTy, MIIIHII e3repTy HeMece
3epmmey wiapmmapul men d0icmepi JKaHa OelIek KOoCy MiHAETTEpiHIH KeMiHjie OipeyiH
3eprTey KYMBICHI OapbICBIHOA Xe3, OoJjar, HaKTBl aTKapybl tuic. TpaHcdopmanusnaHnaTeiH
MBIPBIII KOPBITIACHI, AITHIHMEH XOHE HUKEIbMEH KHIMZIEpZIC METaT 3JIEMEHTTEepl epeKIIe MaHBI3Fa
KanTajraH (ypHUTYypa YITiIepl HaKTbl MaTa YJIri- ve. bemmekrepni OekiTy HeMece alblll TacTay
JiepiHe EHTi3UiN, OeKITy ToCULAepiHiH THIMALIIT apKpUTl OYMBIMHBIH CBHIPTKBl TilIIHIH e3repTyre
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Oonanpl, Oip kuiMHEH OipHerre oOpa3 »acay OChI
MPUHIMIIKE Heri3neneni. Meramn irekrep, ChIpFbl-
Mayap Hemece OEKITIienep apKbUIbI KAIMHIH Y3bIH-
TIBIFBL, KOJIEMi HEMeCe CHITyITi peTTelice, OYiHBIMHBIH
(YHKIMOHAIBIK MYMKIHAIKTEpi aiiTapibIKTai KeH-
eiienri. Metat TypIiepiHiH KacCHeTTepi:

— Kora Tapuxu yKoHE STHUKAIBIK CTHIIBIET]
OyifbIMIapia KolJaHbUIa el TyliMenep MEH TyT-
Kajap e3iHIiK cumar Oepeni, Oipak BUFal OpTaja
TOTBIFyFa OeHiM — JKyy PEXHUMIH €CKEepY KaXKeT;

— XKe3 Tirin eHmipiciHne kWi KOJIaHBI-
Jafpl SKIHIIIKE WIeMICNea, Oarachl KOJDKe-TIMII,
OeTi JKBUITBIPBIH y3aK cakrainpl [4]. Oprama
KOppO3Ws TO3IMILTITT 0ap, TiKened BUFaiFa y3aK
Typca TOThIFaIbl;

— bonar nien Temip xKyKTeMe MOJI Kep-Jepe
— OemnmikTep, COMKE TYTKANAphl — MalaiaHbl-
nanpl. bepik koHe y3aK KbpI3MET €Tefli, CajMarbl

ayplpiay  OOJFaHABIKTAH  KiHIIIKe
KOJIIAHBICHI IEKTEYIi;

— Twuran xkeHin ae O6epik, KBIIIKbUFA KOHE
TOTBIFYFa TO3IMIII, TEpPIMEH >KaHACKAHZA aJIePTHs
TYBIPMAa/IBI CBhIHAaKTa pacTajgpl. Kemmimiri:
OHJIEy1 Kypleli, Oarachl JKOFapEbl;

— MBIpBITI KEHLT KoHE ap3aH, Oipak COKKBI-
JaH Te3 3aKpIMIaiaibl, KYKTeME MOJ XKepiepre
Kapamaiinel [5];

— Hukens Oepik, TOT Oacmaimpl. Amabina
ChlHaKTa OipHelle ajamja JKaHacy AepMarHTi
OaliKaiapl, Tepi CEe3IMTAIABIFBI Oap TYTHIHYIIBI-
Japra apHaJFaH OyibIMIap/a CaKTBIK KepeK;

— ANTBIH MeEH KyMiC >KOFapbl Carabl
aKkceccyapiapAa KoJJaHbulaabel. baracel >korapsl,
0ipaK TOTBHIKIANABI JKOHE CHIPTKBI Calachl Y3aK
cakramans! (kecte 1).

Maranapza

Kecte 1. MeTtamiusl 3JeMeHTTEPAIH KYHbLTY XKOJIAapbl MEH Kypai-kaObIK TypJiepi

Kymbic ke3eHaepi

KypaJu-:kadabIKTap

KoaaaHbL1yBI

Mbicanap

Kyto sxa01bIF b1

Kyiibity apici
(popmans! maiibiHy,
MeTalbl epiTy,

KYIO, KaJIbIIITaH
IIBIFapy)

Mertanap! KanbllKa Ky
YmiH navgaJaHbLIa bl

KyMm kansinrap
bonat kaneinTap
ApHaiibl KYIO BIABICTAPHI

BankpiTy nemrepi

Merannpl cyHbIK Kyire
KeJTipy YIIiH KOFaphl
TeMIepaTypara Jeiin
KbI3IBIPpyFa apHaIFaH

Dnektp memrepi
l'azgel nemwrep
WNHAyKIUAITHIK TemTep

MexaHUKaIBIK OHJICY

(ppeseprey,
TOKAPIIBIK OHJICY,

OypreLIay)

Meranaslg mniHig
oHJIeY, OCTIHIH TEeTiCTIriH
KaMTaMachl3 Ty YIIiH
maiganaHbeLIagb!

Komnanbansr dpesepaix
CTAQHOKTAp

CNC ¢pesepiik craHOKTap
ToxapibIK CTaHOKTAp

ITamnray

XKyxa meTangapasl KMo,
IMpary, WieMey YIIiH
MmaiaaHblIa bl

[tamnray mpeccrepi
TI'uapaBnukanbsIk npeccrep
JKOFraphbl KbICBIM/IbI

Kecrene dypHutTypa xacayna manganaHbi-
JIATBIH KaOJBIKTap MEH OJIapJblH aTKapaThlH
KBI3METi TONTACTHIPBLIFaH. OpOip Ka0abIK OHIIpiC
mpoleciHiy Oenrii Oip Ke3eHIHe cail TaHIaajbl
XKoHEe (YpPHHUTYpaHBIH CamachlH TiKeNeld alKbIH-
JaubL.

3epmmey Homudicenepi JHcoHe 01apobl

mankpinay
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Mertann GenmiekTepin Oe3eHipy Taciepi.
Jaitein mMetamur (GypHUTYpacbiHa CHIPTKBI ©HJIEY
JKacayIbIH OipHelIe Taciii 6ap:

1. Kamay - meramn OeTiHe epHEK HeMmece
kKazy Tycipy Tocimi. TyliMenep MeH TeKOPaTHBTIK
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TYTKajap/a Ui maiiaananeiiansl, OyiisIMFa qapa-
JIBIK curmat 6epei [6].

2. DManpaay - MeTain OeTiHe TYpJli TYCTi
9MaNb JKary apKbUIBl epeKine Oe3eHmipy jkacay.
Akceccyapiap MeH CoHIIK QypHUTYpana KeHiHEeH
TapaJFaH.

3. DIeKTpOIM3diK Karrama - MeTajl1 OeTiHe
QJITBIH, KYMIC HeMece e3re MaTepHaJIblH JKYyKa
Ka0aTblH 3JEKTPOIM3 apKbUIbl XKary. benmekTiH
OCPIKTITIH apTTHIPAIbl, KOPPO3HSIIAH KOPFAMIIBI
’KOHE CBIPTKBI JKBUITBIPBIH KaKcapTazp! [7,8].

4. XKeuiTeipaty - OeTTiK KaOaThlH YHKenen
OTHIPHIN, MeTaul OeTiHe aifHamal KBUITBHIP Oepy.
BetTik KabaTTHIH cammacklH apTTHIPAIHI.

lanbBaHUKANBIK KanTay - 3JEKTP TOTBIHBIH
KeMeriMeH 0ip MeTaiabpiH OeTiHe OacKa METaNIbIH
JKYKa KOPFaHBIII-IEKOPATUBTIK KA0AThIH KOHIIBIPY
nporieci. Tirin enaipicinae xxe3, 0onat xkoHe [IAM
(UMHK, QIIOMHHUIA, MBIPBIII) KOPBITIACKIHAH
KacanmFaH (QypHHTypaHbl TOTBIFYIaH KOpFay,
oJlapFa anThIH, KYMIiC HEMece XPOM KBUITBIPHIH
Oepy *oHE MaTaHBIH OOSUIBINT KETYiH OOJIpIpMay
MakcaThlHa KeHiHeH KoymaHbutaael. Ilporecc
3JIEKTPOJIN3 3aHblHA COWKeC apHaiibl BaHHalapaa
JKy3ere achlpbuIajpl. BaHHa imIiHE KaNTaWThIH
METaNIBIH TY3Iapbl Oap epiTiHAlI DIIEKTPOIUT
KyHbuiaapl. Tepic moocKke KanTalrybl THIC OYHBIM
KaJFaHa/lbl, OH TOJIOCKE KaNTaWTBhIH METasJIbIH
031 Ta3a aJIThIH, KyMiC HEMeCce HUKEeJIb TNIACTHHACHI
oexitineni [9]. Tok GepiareHae aHOATaFbl METAILT
aToMJapbl epiTiHIire eoTinm, Kkaroxra OyiibIM
OeriHge Oiprekti Kabatr TypiHme meremi. TiriH
OHJIIPiCiH]Ie MaKCcaTKa Kapail TaJbBaHUKAHBIH TOPT
HET13r1 Typi KOJJaHbLIa b

1. HukenbMeH Kamntay - €H KeHiHeH TaparaH
Tocin. DypHUTYpara akIIbLI-CYp HEMece aiHaaai
KBIITBIP CBIPTKBI Typ Oepeni, KOppO3UsFa
TO3IM/IUTITI )KOFaphI.

2. ANTBIHMEH KamnTay - TPEMHYM KOHE
9KCKJIIO3UBTI OyiibIMaapra apHanFad. 999 ceiHa-
Maibl aNTBIHHBIH ©T€ JKyKa MHKPOKaOaThl
skarbutazibl. Kapaiimaiiibl, TOTBIKIIAMIbI.

3. Kywmicrien kanray - ¢pypHUTypara achul
ak peHk Oepeni. JlekopaTHBTIK MaHBI3BI KOFAPHI,
ajaiijla ayamarbl KYKIPTIEH peaKIHira TYCIIl,
YaKbIT ©T€ COJl Kapaiybl MyMKiH - OYHBI OOJIBIp-
May YLIIH YCTiHEeH KOPFaHBIII JaK JKarblIa bl

4. XpoMMeH Kartay - MeXaHUKAJIbBIK Oepik-
Tiri epekme »orapsl. CIOPTTHIK HEMECE OCKEpH
KHIMJIEP/IiH, COMKEIEPIiH KUl YHKETICKEe TYCETiH
OeikTepiHe THIMII.

Tirin eHaipiciHe apHAIFaH METAJUT DJIEMEHT-
TEpiH KamTay Tociinmepi. ¥cakK JKoHE Kypueni
MINTHII KUiM OeJIIeKTepiH Karmai KanTayaa eKi
TEXHOJIOTHSUIBIK TOCUT KOJAAHBUIAJbI. ACHAaIbI
TOCLN ipi, HO3IK HEMece aBTOPIBIK (hypHUTYypaap
apHalbl UIreKTepre KojiMeH utiHedi. YKaObIHHBIH
MiHCI3 OIpKeNKiTiriH KaMramachl3 erefi, Oipak
OHIMJIITT CaNBICTHIPMANBI  TYPAE TOMEHIpPEK.
BapaGannpl Toci MbIHIaFaH ycak OeJIexTep,
JIOBEPCTEp, KIMIKEHTalk 1UIreKTep TOp K31l
aitHanmaibl Oapabanra Gipre canprHansr [10, 11].
Bapaban BanHaa aiiHanFaH Ke3j1e OemexTep Oip-
OipiHe YHKene OTBHIPBIN, OapiblK KybICTapbIHA
neitin Oipkenki KanTanmaael. TiriH QypHHUTYpacsl
eHJipiciHIe Oyl €H THIMII XoHEe YHEeMII ToCil
0oJbINT TaObLIaAbI. ["aNbBaHUKAHBIH TIT1H ©HIIpI-
cingeri MaHbI3BI. TiriH NpakTUKACKIH/A TaTbBAHH-
KaHBIH KXETTLIIr HaKThl KarJainapaaH TYbIH-
naiapl. ToxipuOene aHbIKTAJIFaHbI: KalTalMaraH
0oaT HeMece MBIPBIII KOPHITIIACBIHAH JKacallFaH
(GypHUTYpa TepiMeH TiKenel >kaHacKaHaa Keibip
ajgaMjapia METAAbIK JepMAaTUT maiiia OOJIJIbL.
Hukens HemMece alThiH KanTaMachl OyJI MacelieH1
enoyip temenneTTi. CoHbIMEH Oipre, KanTalMaraH
METAJIap XYY Ke3iH/Ie TOTBIFBII, aK HEMECE KEHLIT
MaTajapia capbl-)Kachll JaK KaJgbIpasl, Oy
eHJIIpicTe ki Ke3ueceTiH akay(cypet 1) Bepikrik
JKaFbIHAH KaparaHa, SJICKTPOJIU3 apKbUIbl KOHFaH
Kabar MaraMeH Wi YHWKeliCKe TYCETiH (QypHH-
TypaHbl (CBIIBIPMA, LITEK, JIIOBEPC) MYXKIIYICH
cakrar, KbI3MeT Mep3iMiH alTapIIbIKTal Y3apTabl.

Cyper 1. 999 ceinamansr antein 6esmexrepi MeH kaauid (MEMCT 4207-75) sxoHe HaTpuil YHTaFbl KOCIAChI
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YHTaKTHI onuMepii 0osty - metani QypHu-
TypaHbIH OeTiHE apHaibl KypFaK YHTaKTBl DJIEKTP
epici apKpUTBl OYpKiI, >KOFapel TeMmIepaTypana
OanmKpITY apKbUTBI Oepik moimMmeprii KabaT Ty3y
TexHoJorusacel. TiriH eHpipiciHae Oyl Tocia
aiipiibacTap, MeTayul TyHMeNep MEH iIreKTepre
RAL manutpacs! 60#BIHIIIA K€3 KENTEeH KAHBIK TYC
Oepy, omapIbl CHIPBUTYyJIaH KOPFay JKOHE XUMUS-
JIBIK 9cepiiepre Te3iM/Ii eTy YILiH naliJanaHbuiaib.
Meramn ¢ypaurypacsiH xacayna 3D Gacma men
Ja3epiiK Kecy TeXHOJOTHSIIAphl A3CTYPIi eHIip-
iCKe JKaHa MYMKIHIIKTep KOcCThl. By Tocimmep
KYpAeii MimHAep/i )KOFaphl AIAIKIEH IIbIFapyFa
MYMKIHIIK Oepefi, Kyl0o HeMece IITammnTay ap-
KbUIBI MYHJIail HOTWIKETe JKETY KHUbIH Oojap eji.
YKaHa KeHiT KophITraiap OeiIeKTepIiH caiMa-

FBIH a3alTajibl, OYJ KUIMJI KUTCHJEC BIHFAHIBIPaK
cesinei.

YHTaKTHI 005Ty TEXHOJIOTHSCHL. bosty aimbra-
Jla MeTaiul OeTiH MaibIHAay - €H MaHBI3/IbI Ke3eH.
Mafichi3maniblpMaFraH  HEMeCe JYpPhIC KeNTipii-
MereH OeTKe KarbUIFaH 00sy epTe TiniHe Oac-
Taiapl, OYHBI eHAipicTe OipHerre per OalKabIK.
DNEKTPOCTATHKAIIBIK OYPKY OapbhIChIHIA YHTAK OH
3apsAATANBIN, TEepiC TYHBIKTaIFaH QypHUTYpa Oe-
TiHE TapThUIAABl - Oy (M3MKAINBIK TPUHITUI
Kypaenmi minmiemi  OejmexkTepaiH jae  OapIibIK

KYBICTapbIH OipKeJIKi KanTayFa MyMKIHIIK Oepei.
Kes pypuutypa ymrin 185-190°C remmneparypana
20 MuHYT OAalKbITy S>KETKUIIKTI OONIpl; XKyKa
MeTajapja YakbITThl a3aiiTKaH OypbIC, SHTIece
ninrin e3repyi mymkid [12,13] (cyper 2).

Cyper 2. Jlazeputik kecy apKbUIbI ()OpPMaJIAHbII, YHTAKTH OOSTyMEH KallTaJFaH Ke3

¥YHTaKTBl OOSyJbIH TIiTiH (QYypHUTYpAachl
YIIiH OipHelle HaKTbl apTHIKIIBUIBIFEI OaiKalabl.
Tyc tannayna mymkiHzaikrep keH RAL nanurpacst
OolibIHIIA MaTara 1o cail peHK aiyra Ooiajbl,
IarpeHb HeMece Myap TEKCTypachl Ja Oepiieii,
OyHBl TraJbBaHMKAMEH >Kacay MYMKIH eMec.
Kypambinma epitkiin OoJMaraHJBIKTaH KYMBIC
OapbIChIH/Ia HiCc ce3liMeli, OosymIbiIap YIIiH

Kecte 2. ¥YHTaKTHI OOy AbIH TaJIbBAaHUKAIAH alBIPMAITBUTBIFBI

JKYMBIC Jkarmaibl sxeHuaeni. 30 Kyy LUKIIHEH
OTKEH yirinepae 0osy eHOeli, ChIIBIPbUIMAJBL.
CoHbIMEH KaTap, MoJuMmep KabaThl MeETalJIbIH
OTKIp KHEKTEPiH JKaybIN KallaJbl — ChIHAKTa OyJI
MaTajapAarbl TaNIIBIK 3aKbIMIAHYBIH a3alTThl,
JIO KaHIIA Taiibl3Fa eKeHIH emeMeniK, Oipak
albIpMAIbUIBIK OaHKaJIIbI.

MeETaJIAbIH HAKBIIIBIH KOFaITIIAN b

CunarraMacsl ["anpBaHMKAJIBIK KanTay YHTaKTBI ITOJMMEpIIi 0oty
CBIPTKBI TYP1 MeranapIk buIThIp Oepeni (antbiH, | Kes kenreH TycTi (KpI3bUI, KOK, Kapa T.0.),
KyMic, XpoM, KoJia) KYHTIpT HemMece XBUITBIp KabaT oepeni
KabatTbeir OTe XyKa, MUKPOHJIapMEH Kanbsianay keieni, MeTaJIbIH ycaK
KaJIBIHIIBIFbI eJIILICHEe ], aKayJapblH jKachIpa anajbl

Kopransic neHreiii ToTbIFyaaH xKaKchl KOPFaui bl

COKKBIFa, CBIPBUIYFa )KOHE MEXaHUKAJIBIK
JedopManusFa eTe Te3iMIi

Mertann 37eMeHTTEpiH Tiry Kes3iHgeri Tex-
HOJIOTHSUTBIK KMBIHABIKTap. Metamn ¢ypHuTypa-
CBIMEH JKYMBIC iCTey TiriH IIeOepliepiHeH apHaibI
JaFrabl MEH CaKTBIK TaJlall eTe/i.
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1. MarepuanibslH KaTTBUILIFEL. KaTThl Me-
TaJJlaH jKacaiFaH OeIIeKTepAl MaTara OeKiTKeH-
JIe Tiry )KYMBICHI KHUbIHAAWABI. He MeTai OeTine
TIpEeJIin KeTill, KiIl y3iiei Hemece Tiric Oy3blias,
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2. JKaOnmbIKTBIH 3aKpIMAATYBI. MeTat aiie-
MEHTTEpIMEH >KYMBIC Ke3iHE TiriH MalluHAaChI-
HBIH HWHECI KHi CBIHAJBI, al XIiM To3aapl. by
OH/IIPICTIK TOKTAyJIap MEH KOCHIMIIIA IIBIFBIH/IAPFa
aJIBII KEIEeIl;

3. bepikrik wmaceneci. Keiibip Meramn
OemexTepi MaTaMeH Oipiry HYKTeCiH/e mamMaaaH
THIC KbICBIMFa yIIbIpaiiasl. HoTmkecinme OexiTy
OpHBI HalIapiarn, OeJIek CBIHYbl HeMece MaTaiaH
OeiHin Kamysl MyMKiH [14].

Kuimai ampim-xaly, OemmektepiH Oipik-
Tipy, CHIIY3TTI ©3repTy, OChUIapAbIH OapibIFbl
METaJIJT AIeMEHTTEePiHIH KOHCTPYKTUBTIK MYMKiH-
nikTepiHe Herizgeneni. MeTaul 3neMEHTTEpiH
KHIMIe €HTi3y/ie KayillCi3[iK Macelieci eckepyci3
KaJaMaybl THIC. OTKip JKHEKTepAl MIHICTTI Typle
TericTey, OeTTiK OHICYIiH canachlH OaKbIIay KOHE
AJIEMEHTTIH BIHFAWJIBUIBIFEL, OCBHl YII HIapT Oipre

Kecte 3. Metaminsl 3neMeHTTEpIIH Typiepi

OpBIHAAJTFaHIA FaHa (QYpPHUTYpa KWUIMHIH (YHK-
OUOHANIBUIBIFBIHA Kepi ocep eTmeH, mainachiH
6epeni [15].

Meranmn ¢ypHUTYpachiH >KoOamayablH He-
Ti3ri Tociunmepi. MeTamn JIeMEeHTTEpIMEH KYMBIC
JKacayIbplH O31HIIK KypAeniTikTepi OoJFaHBIMEH,
oJlapabl AYphIC KONJaHCAa KHWIMHIH Carachl MEH
(YHKIMOHANIBIFBI apTanbl. MoIynbaik sKyiene
MeTayn OemmiekTepi Oip-OipiMeH OHail xaira-
CaTBIH JKoHE OeJiHeTiH eTim xacanaasl. Tyiimenep,
1IreKTep HeMece Ti30eKTep apKbUIbl KHIMHIH JKeKe
OeJIiKTepiH aIMacThIpyFa MYMKIHIIK Tyansl [16].
Hormxecinne O6ip OyiibiMHaH OipHeme o0pa3
kacayra Oomazpl. CoHAIK KoJIJaHy TocUIiHAE
MeTaJI1 OeJIIICKTepl KMIMHIH BU3YaJIJIbIK CUIIATHIH
aliKpIHOauAbl. MHKpycTanus, rpaBupiey, dMallb-
Jay HeMece TYCTI KamTama apKbUIbl ©HJIENITeH
anemMeHTTep OyitbiMra Gipereitnik 6epeni (kecte 3).

MartepuaJ aTaybl KdHe KOJJIAHBLIYbI

MeTaJJIIbI JIEMEHTTEp

i AT i) KoprachIHHAH jKacalFaH 3JICMEHT
‘ OyiBIMIapAbI OpJicy MaKcaThIHIA
KOJIIaHBLIa/IbI

Kypana-xadabIKTap
-

Mertauiibl KYIOFa apHaIFaH )Ka0IbIK

HukenbsMeH kKanrtanraH KOpFachIHHAH
JKacayiFaH 3JIEMEHT OYHBIMAAp/IbI opIiey
MakKCaThIHAA KOJINaHbIIaIbI

ANTBIHMEH KallTaJlFaH KOpFachblHHAH
JKacayiFaH 3JIEMEHT OYHBIMAAp/IbI opIiey
MaKcaThIHAA KOJJaHbIIa bl

OJICMECHT

AJTBIHMEH KaNTaJIlFaH oHEe dMajlbMeH
QPJICHI'CH KOPFaCbIHHAH XacaJraH

OyitBIMIapabl opiiey MaKcaTbIHIA
KOJITaHbLIAIbI

JKesnen mazepitik CTAHOK apKbUIBI KECLITIIT
YHTaKThI 0OsSlyMeH KaNTajfaH 3JIeMeHT

[TynsBepuzaTop
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Mertann ¢ypHUTYypacblH MaTara OeKiTYAiH
Oipuerie Tocimi Oap. Tocin Ttanmayna ¢ypHu-
TYpaHBIH KOHCTPYKIMSUIBIK €PEeKIIeNiri, MaTaHbIH
TBIFBI3/IBIFBI MEH KYPBUIBIMBI, COHAl-aK OyHbIM-
HBIH KaJlllbl Au3aiiHel Oipiece eckepinemi. Tiry
apKpUIBl  OEKITy JKYMCaKk MaTallapMeH >KaKChl
yiineceni, an miereney Hemece KIMICTEY ThIFBI3,

Kecte 4. Metaniusl 31eMeHTTepAl OyHbIMIa KOJaHy TypJiepi

KaJIbIH Marepuaiiapaa, ObUIFapbl MEH JDKUHCAIA
KCHIHCH KOJAaHbuIaabl. Jlypeic TaHTaFaH OCKITY
Tocimi OyifpIMFa OEpiKTIK TEeH 3CTETUKAJIBIK
TYTacThIK Oepe OTBIPBIN, MeTaul OeNIIeriHig
(OYHKIIMOHAIJBIK JKOHE COHMAIK MIHACTTEpiH Oip
ME3TJI/Ie OPBIHIAYBIH KAMTaMachl3 eTei (kecte 4).

Konpanbuiatsia GypHHTYpa

BylipiMa Kongany Typiepi

JlroBepc

Wy A

()

Mertannb! OexiTnenep

Mertanns! eHmipme

Tirin OyHbIMIApbIHAAa KYHbUIMAIbl METAJLI
3JIEMEHTTEPIH Makjanany - Oyy kail Oe3eHaipy
mienriMi - eMec, Aypeic TaHJanFaH (ypHHUTypa
KMIMHIH TIIIHIH PETTeHIl, KOHCTPYKIIHUSICHIH
HBIFAWTA/Ibl )KOHE TpaHCHOpMAaIUIaHATEIH MYM-
KiHAIKTepiH KeHehTeni. MeTaun OeIIeKTepiHiH
eJIIIIeMI MEH PEHKIH TaHJay/a KHIMHIH CTHIIIK
OarpITHl IIEIIYIIl pei aTKapaabl, MBbICAIIbI,
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KIIACCHUKAJIBIK HEMece MUHUMAIIHUCTIK OyHbIMaapaa
HO3IK, Ycak QypHUTYpa KONaijbl 00Jica, CIOPTTHIK
HEMeCe aBaHTAPJATHIK CTHIBJE ipi, alKbIH METaILT
3JIeMEHTTepl OYHBIMHBIH CHUIIATBIH KYIIEHTE Tyce-
nai. Mertamn OeJIeKTepiH IYpPhIC OPHAIACTHIPY
apKbUTBI TU3aiiHep KUIMHIH BU3YAIABIK ayBIPIBIK
OPTANBIFBIH OeNTisielt ananbl, OyJI KUIMII KUTSH/IS
OHBIH JKaJIbl aHCAMOJIH THIMIII YCBIHYFa MYMK-
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igaik 6epeni. Ochl KONMEH KacajFaH OyHbIM Oip
Me3rine GYHKIMOHAIIBI 13, COHII Jie 00J1a anabl.

Kopvimuinowt

JKyprizinreHn celHaKTapABIH HOTIDKECI OOM-
BIHIIA XKe3 QYPHUTYpA TiriH OHAIpici YIIiH OHTAaii-
JBI MaTepwajl OOJBIN IIBIKTHI: OHAW OHICNIEI,
Oarachl KOJDKETIM/1, opTaIia KOppo3wsl TO3IMILIIT
Oap. Turtan >xeHin ne Oepik, Oipak Oarachl JKOFapbI
OOJIFaH/IBIKTAH Kallai eHAIPICKe CHPEK KOJja-
HbUIapl. Hukens KanTaMachl ChIHAKTAa €H THIMII
TOTBIKKA KapChl KOPFaHBIC KOPCETTi, aK MaTajapaa
tinti 20 XKyyJaH KeWiH Je JaK KaJIbIpMajbl.
¥YHTakTel 00sly ambIK TycTep Oepyzde TaabBaHU-
KaJlaH achlll TYCEMdi, alaiijia ®yKa KarTamanapbl
0ap ¢pypHHUTYpaga COKKbIIAH KapbLly OailKaJI bl

BekiTy TocinmiH TaHmayna MaTaHBIH THIFBI3-
JIBIFBI TICTIYIN POJT aTKap.bl: )KYMCaK Maranapia
TITY TOCUI XiN Y3UTyiHE COKTHIPABI, ajl HIereley
MEH KIHWICTEY TBHIFBI3 Marajapia CEeHIMAIpEK
KYMBIC icTei. ['anbBaHUKAIIBIK KANTay TOTHIFYIaH
KaKChl KOpFall, HHUKEIb MEH alThlH TYHOAchl
METaJ/IbIH MaTara JaK KaIIbIpyblH OOJIBIPMaIb,
CBhIHAK OAPBICHIH/IA AICPTUSUIBIK PEAKITUS TipKEIT-
meni. 3D Gacria MeH J1a3epitik Kecy KypAedi MmilriH-
JepAl AQMIpeK HIBIFApBIN, JICTYPHi KYIO apKbLIbl
JKacayra KUBIH OOIIIEKTep OCHl TICUIMEH COTTI
eHipini. JKeHin KopbeITnanap OeIieKk calMarbiH
a3aiiTTel, Oy KureHae Oaikansl. Tiry, KIuImcrey,
iereney, KabaTTacThIpy )KoOHE IJIMEKTEY Tacliaepi
JKEKe ChIHANJBI, TOCUT JYphIC TaHIaaMaca mara
3aKpIMIANA Bl HeMece OeKiTy HYKTeci OYHBIMHBIH
KeJIOCeTiH Oy3a/Ibl.
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UHTEIPALIAA TEKCTUJIBHOI'O U IBEMHOI'O IPOEKTUPOBAHUSA
P COBMECTHOM IIU®POBOI PA3PABOTKE PAIIITIOPTA TKAHHU
N KOHCTPYKIMHU NBEUHbBIX U3JAEJIUU
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Cmambsa noceauieHa Memooon02uiecKUM OCHOGAM UHMEZPAUUU MEKCIUIbHO20 U WIGEHHO20 NPOU3E00CHIE 6
yenosuax IKon020-uyudpoeoit mpancgopmayuu nézkoui npomviuinennocmu. Ilpeomemom uccnedosanusn evicmynaem
cucmema «MeKCMUIbHLLIL MAMePUal — WeeliHoe u30enuey, mema — CO2AC06aHHOE NPOEKMUPOBAHUE CHIPYKIYPbl MKAHU,
DAnnopmHOzZ0 OPHAMEHMA U KOHCHPYKUUU 00€XCObl, Uelb — 000CHO8AHIE NO0X0008 K CO30AHUI0 eOUHOT UUPPOBOIL cpedbl
0Nl NPOEKMuUpOGanus u3oenuil, OPUEHMUPOBAHHBIX HA pecypcochepedcenue U nepcoHanuzayuio. AxmyansHocmo
obycnoenena cmpamezuuecKUMU 3a0a4amu pa3sumus MeKCMuIbHoIl ompaciu Y30exucmana u 2100a/1bHbIM MPEHOOM HA
yughposuzayuro u ycmoituugoe npou3eoocmeo. Memo0onozus O0CHOBbIBAEMCA HA CUCHMEMHOM RO0X00e, Heopuu
UHPOPMAUUOHHO20 MOOETUPOBAHUS, KOMNOZUUUU ODHAMEHMA, d MAKXMCe AHAU3e OMEeYeCHEEeHHbIX U 3apPyOeHCHbIX
UCCNIe006aHUIl NO UUPPOGOMY npoeKmuposanuio mkanei u o00excovt. Ilonyuenvt pezynbmamsl no COnOCMABNEHUIO
Konguzypayuu demaneit 00exicovl ¢ 6A306bIMU 2eOMeMpUYEcCKUMU uzypamu, Gopmanu3oeanvt haxmopul coziacosanus
pannopma u Koncmpykuuu, cghopmynuposanst mpevosanus k pazeumuio CAIIP odeicovl. Pesynomamul, uznoscennvle 6
cmamoe, Mozym 0blmb UCNONBL308aHbL HPU paspadomke unmezpuposannvix CAD-pewenuii 01a npoekmuposanus uzoenui
U3 MKAHell CO CI0MHCHBIMU PANNOPMAMU, NPEHCOe 6Ce20 HCAKKAPOOBbIX, A MAKIHCe 8 0OPA306AMENILHLIX NPOZPAMMAX NO
OU3aiiHYy U KOHCMpyupoeanuu 00excovl. B cmamve 000cHo6an 6v18600, Ymo nepexoo K CONACOBAHHOMY UUPposomy
HPOEKMUPOGAHUIO CIMPYKIMYPbl MKAHU, OPHAMEHMA U KOHCMPYKYUU U30e1UA AGNAEMCA KII04eebiM YCioguem
pecypcociepezaroniez0, UHHOGAYUOHHO20 PA3GUMUA MEKCIMUTILHOUL U WEEIHO OMPAcu.
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ouzaiinpl ywin 6ipviH2aili cAHOBLIK OpmMansl Kypy macindepin nezizoey. byn 3zepmmey O3bexcmandazol mokvima
OHEPKICIOIHIH cmpamezusanblK 0amy MAKCAmMmapvl MeH UUPPAAHObIDY MeH MYpPaKmosl OHOIpicKe Oazvlmmanzan
scahanovlk ypoicmi eckepe omuipsin 03ekmi. Odicmeme xycyenik macinze, aKkRaApammolK Mooeaboey meopuAaCvIHd,
Y12i KEpamuvlua dHcane canoblK Mama meH Kuim Ou3aiiHvl GOUbIHA OMAHOBIK HCIHE XATBIKAPAILIK, 3epmmeynepoi
manoayza nezizoenzen. Homuowcenep xuim d6onuwekmepiniyy Konguzypauyusaceln Hezizei 2eomempusivlK niutinoepmex
canvicmolpy, yaciHi Kaiimanay mMeH KOHCMPYKWUAHbBL yilnecmipy (hakmopaapvin pecimoey dcoHe Kuimee apHanzau
CAD ocynienepin azipaeyze KoibliamolH maianmapobl MyHNCbIPbIMOay apKwlivl anblHadvl. Makanaoa ycelHblI2aH
Homudicenep Kypoeani ynzi KaiumaaiaHamvlh Mamaiapoan, ey andblMeH JHCAKKapOmapoan Kuimoepoi ryncodanayza
apuanzan unmezpayusnanzan CAD wewimoepin azipaeyoe, conoaii-ax Kuim OusaiHbl MeH KYpolibicbl OOIbIHULA
oinim Oepy Oazoapnamanapeinda nAOANAHBLIIYEL MYMKIH. MaKanada mama KypolibIMbIHbIY, YAZIHIN JHCIHEe KUiM
KYPbLIbICbIHbIY  Yillecmipineen CaHOblK OU3AUHBLIHA KOULy MOKbIMA MHCIHe KUim OHepKacibiniy pecypcmapobl
yHemOeumin, uHHOBAUUATIBIK OAMYbIHBIH He2i32i uapmul 60161 MAdBLIAMbBIHGL MYPAIbl KOPbIMbIHObL Hezi30eneol.

Herisri ce3nmep: xakkapa, MaTa, KHiM, KHIM KYPBUIBICHI, YJIri Kypambl, YJIri KaliTajJaHysl,
KOMIIO3ULIMS1, HHTer pamus.
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The article is devoted to the methodological foundations of integrating textile and garment production under the
conditions of eco-digital transformation of the light industry. The object of the study is the “textile material — garment”
system; the research focus is the coordinated design of fabric structure, pattern repeat (rapport), and garment construction.
The aim of the study is to substantiate approaches to creating a unified digital environment for product design oriented
toward resource efficiency and personalization. The relevance of the research is determined by the strategic objectives of the
development of Uzbekistan’s textile industry and the global trend toward digitalization and sustainable production. The
methodology is based on a systems approach, the theory of information modeling, principles of ornamental composition, as
well as the analysis of domestic and foreign studies on digital design of textiles and garments. The results include the
comparison of garment component configurations with basic geometric figures, the formalization of factors for coordinating
fabric pattern repeats and garment construction, and the formulation of requirements for the development of garment CAD
systems. The results presented in the article can be used in the development of integrated CAD solutions for designing
garments made of fabrics with complex pattern repeats, primarily jacquard fabrics, as well as in educational programs in
fashion design and garment construction. The article substantiates the conclusion that the transition to coordinated digital
design of fabric structure, ornamentation, and garment construction is a key condition for resource-efficient and innovative
development of the textile and garment industry.
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Beeoenue MPUOPUTETHOE BHUMAHHME YIENAETCS HCCIEN0-

B mupe BemyTcs Hay4yHBIE WCCIIETOBAHHUA, BaHUSIM, B TOM YHCJIe TI0 NU(POBU3AIMU OTPACITH
HaIpaBJICHHBIE HA COKPALIEHHE PacXxoAa ChIpbA — NPOEKTHPOBAHUIO OJEKIBI C HCIIOJIB30BAaHUEM
JUI. TEKCTUJIBHON NPOIYKIMH, CO3AAHHE HOBBIX CHEUABHBIX IPOrPaMMHBIX CPEACTB, BHEAPEHUIO
MaTepuajoB W W3/AETNl Ha OCHOBE MIPHUHITUIIOB WMHTEIJIEKTYaIbHBIX CHCTEM aBTOMATH3AIlMU TIPO-
3G PEKTUBHOTO HCIIOIH30BaHUS PECYpPCOB, OWo- M3BOJACTBEHHOTO IHMKJA, MEPCOHAIN3AINN TIPO-
WH)KEHEPUH W LUKIMYECKOH SKOHOMHKH, a TaKKe OYKIWW M HMHTETpaldd HOBBIX MaTepHAliOB C
COBEPIIICHCTBOBAHKME TEXHOJIOTHI MIBEHHO-TPHKO- camoperynupyromumucs: Gyakmusamu. [Ipu sTom
T@XHOTO TPOU3BOACTBA. B »TOM HampaBieHUN aKTyaJIbHBIMH 33/1a4aMH CUNUTAIOTCS HAPaBJICHUS
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TEXHOJIOTHYECKUX HMHHOBAIMHA JIETKOW MPOMBIII-
JICHHOCTH, HallpaBJICHHBIC Ha YCTOWYMBOE pa3BH-
THE OTPacii M YKPEIJEHHE NPOU3BOJICTBEHHON
0a3pl Ha OCHOBE IIMPOKOTO BHEAPEHHS METOIOB
MPOMBIIIJICHHOW  MOJCPHHM3ALWHN, HWHTErpalyu
MEX[y OTPaciIsiMU Ha OCHOBE IIM()POBU3ALIH.

B PecnyGmmke Y30eKkucTaH peann3yroTcs
MacimTaOHble Mepbl MO TMPOJBIKCHHIO TEKC-
TUIBHOW MPOAYKUUH Ha MHPOBOH PBIHOK U
BHEIPEHUIO MEPEAOBBIX TEXHOJOTHH, OCBOCHUIO
BBICOKOTEXHOJIOTHYHBIX METOJI0B B TIPOU3BOICTBE
LIBEHHO-TPUKOTAXKHBIX H3JENuil, pa3padoTke u
BHEJPEHUI0  3(PQPEKTUBHBIX  KOHCTPYKTOPCKO-
TEXHOJIOTMYECKHX PEILICHUH B COOTBETCTBUU C
MEXTyHapOIHBIMU CTaHAapTaMu. B cooTBeTCTBHM
C TMJIaHaMH [0 CTPATErMYeCKOMY pa3BUTHIO
VY30ekncTtana 0o0bEeM OHKCHOPTa JODKEH OBITH
noeenén no 30 mupa. nomtapos CIIIA, HeoOxo-
MO YBEJIMYHTH JIOJIIO TOTOBBIX M3JEIHN U TOITY-
(habprkaToB B CTPYKType 3Kcmopra B 3,3 pasa,
pacIIMpUTh IOCTABKM TOTOBOW NPOAYKIHMH B
cTpanbl EBpomnbl B pamkax uHMnuatusel BCII+,
MOOUTHCS  TIONHOW  TepepaboTKH  XJIOMKOBOM
NOpSDKM BHYTPH CTPaHbl, MOJHOCTBIO YIOBIIET-
BOPUTb BHYTPEHHMM M BHEINIHUN CIpPOC Ha
BBICOKOKAYECTBEHHYIO TEKCTHJIBHYIO  MPOIYK-
muto. llpu peanmsanum 3TUX 3a1ad BaXKHO, B
YaCTHOCTH, YYHUTHIBAaTh HEOOXOJUMOCThH HKOJIOTO-
nupoBoi TpaHcHOpMALIUK OTPACTH, Pa3pabOTKU
METOAOJIOTUYECKUX OCHOB IM(PPOBOTO MPOEKTH-
POBaHUs U NPOU3BOACTBA aJIalITUBHON OJEKIbI HA
OCHOBE pecypcocOeperaromux TeXHOIOTH, (op-
MHUPOBAHUSl YCTOWYMBBIX W NEPCOHAIN3UPOBAH-
HBIX IPOEKTHBIX PELICHUH, HHTErpauuy oTpacien
JUIL BBITyCKa (PYHKIMOHAJIBHBIX MAaTEpUANIOB W
TEXHOJIOTHH, a TaKXke Mepexoja OT MUIOTHBIX
pa3paboTOK K CTaguHd NPOMBIIUIEHHOTO BHEA-
pEHHS B YCIOBHUIX IH(PO-3KOIOTUIECKOH TpaHC-
(dhopMaruu JErKON IPOMBIILICHHOCTH.

XapakTepHOH OCOOEHHOCTBIO COBpEMEH-
HOTO TIpoliecca MPOEKTUPOBAHUS U3ICIUH JIETKOH
MPOMBIIIUIEHHOCTH (B TOM YHCIE W OJEXKJBI),
sBJIsIeTCA MpoekTHOe onepexenue [1]. IIpoektupo-
BaHUeE SBJIsIETCS HanOoJIee OTBETCTBEHHBIM ATAIIOM
KU3HEHHOTO [HWKIA W3JENus, ONPEAeISIONINM
KadecTBO OyayIien MpoayKINHA M SKOHOMHUYECKYIO
a¢dexkTHBHOCTH €€ mporu3BoCTBA [2].

B pabotax, BHIIOIHEHHBIX paHee YICHBIMH,
3aJI0’KEHBI TPEANIOCHUIKH ISl Pa3pabOTKH KOM-
IUIEKCHOTO  aBTOMAaTHU3UPOBAHHOIO IMPOEKTHPO-
BaHUsI TEKCTWJIBHBIX MaTepHasioB JISl IIBEHHBIX
W3JIeNUid Ha IPUMEpe OTIENBbHBIX TPYII acCOPTH-
MeHTa wu3aenuid. Mcrnonb3oBaHHWE CUCTEMHOTO
MoJAX0/Aa TMpPHU PAcCMOTPEHUH Mera-CUCTEMBI
«TEKCTWJIbHBIE MaTepualibl — OJEKIa» IpHU
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MPOEKTHUPOBAHUM HW3JENUA  JIETKOM MPOMBIII-
JICHHOCTH OJecTsIe peaqu30BaHO B HAYYHBIX
tpymax Adanur, S. [3], Chen Y. [4], Gong, R. H.
[5], Hu, J. [6], Kadolph, S. J. [7], Shishoo, R. [8],
Wang, X. u Hearle, J. W. S. [9], Yang, Y., Li, Y. u
Tao, X. [10], Memukosa E.X. [11], Annpeesoii
E.I',, bazaesa E.M. u np.[12], Tammynarosa C.I11.
[13], Pynuesoii C.C., benuk A.W. u Jlynunoii E.B.
[14], Anumbaesa D.III. u ap. [15] (npu mpoekT-
WpOBAaHWU TIOJNBIX TKaHBIX Moiy(adpukaToB
onexel), Pomanosa B.E. [16], Yepynosoii 1.B.
[17] (mpum npOEKTUPOBAHMU CHELOJCHKIBI) U
Jpyrux. BpllieonucanHplii NOAX0[ HCIIONb30BaH
TaK)Ke MPU MPOSKTUPOBAHUH OJEKIBI C WCIOIb-
30BaHHEM NPUHIMITHAIEHO HOBOTO METONA Mps-
Mo 1mdpoBoil meyatn Ha TkaHW. Ha 6aze sTmx
paboT BO3HHUKIIO OMHO W3 aKTyaJbHBIX HAIpaB-
JIEHUH — MPOEKTUPOBAHHE W W3TOTOBJICHUE TEKC-
TUJIBHBIX MOJTY(haOpPUKATOB, B KOTOPBIX CTPYKTYpa
MaTeprana, OpHAMEHTAJIbHBIA PAaNIopT U KOHC-
TPYKLUS MBEHHOTO M3IENHUS 331al0TCSI M OIITUMHU-
3UPYIOTCS OJIHOBPEMEHHO B €IUHOW IH(PPOBOI
cpene. Takoil moaxoAd MO3BOJISIET paccMaTpPUBATh
TKaHp HE KaK «TOTOBBIA ()OH» IJISI KOHCTPYHPO-
BaHUsI, a KaK (QYHKIHOHAIHHO M KOMITO3UIIHOHHO
COHACTPOEHHYI0 C (hopMOil HM3AeNusi 00OJNOUKY,
9TO OCOOCHHO Ba)XHO Tpu paboTe ¢ TKaHAMHU
CJIO)KHOW CTPYKTYPHI M palmnopTa, B TOM YHUCIIE
KaKKapJAOBBIMH.

B ycnoBusix skomoro-mmdpoBoi TpaHchop-
MaIlMu JIETKOW TPOMBIIIIEHHOCTH OCOOYIO 3HAuM-
MOCTh TPUOOPETAIOT TOAXOABI,  ITO3BOJISIOLINE
COKPATHUTh PACcXOJ| CHIPhS, YMEHBIIUTh KOIUYECTBO
OTBITHBIX OOpa3IOB W TIOBBICHTH CTENEHb MEpCo-
HaJIM3aluK TPOAYKIMH 32 CYET BHEAPEHUs 1dpo-
BBIX TEXHOJOTMH  MPOSKTUPOBAHUS  OJICHKIBL
TpanuioHHas MOCIIEN0BATENBbHAS CXeMa «TOTOBAs
TKaHb — KOHCTPYHUPOBaHUE — pacKpoi» He obecrie-
YMBAET JIOCTATOYHOM COTJIACOBAHHOCTH MEXKIY
CTPYKTYPOH TEKCTHJIFHOTO Marepualia, OpHaMEH-
TaJbHBIM PAIIIOPTOM M TEOMETpUEH AeTaneil Kpos,
YTO MPUBOMT K TIOTEPSIM MaTepHalia, OrpaHUICHUIO
BBIPA3UTENBHBIX BO3MOXKHOCTEH W YCIOKHEHHUIO
obecrieueHrs CTAOMIIBHOIO KauecTBa.

OcobeHHo ocTpo dTa mpodiieMa TPOSBIIS-
eTCsl TIPH WCIIOJIb30BAaHUM TKaHEH C CIIOKHBIMH
pammopraMy, B TOM YHCJE JXaKKapJOBBIX, I7I€
pUCYHOK (OpMHpYETCS B CaMOl CTPYKType
MEepPEeIUIeTeHNs M TECHO CBS3aH C KOHCTPYKTHB-
HBIMHU ¥ KOMITO3UIIMOHHBIMHU PEILICHUSIMH U3ACTHSL.
B 3THX ycnoBHAX akTyalbHON HaydHOW 3agaden
CTaHOBHTCS Pa3paboTKa METO0IIOTUIECKUX OCHOB
COIJIACOBaHHOTO IH(PPOBOTO MPOCKTUPOBAHUS, B
paMKax KOTOpOTO CTPYKTypa Marepuania, panmopT
OpHaMEHTa M KOHCTPYKIHS IIIBEHHOTO W3IEIHS



AJIMATBI TEXHOJIOTHSUIBIK YHUBePCUTeTiHIH xadapmbicsl. 2026. Ne3.

paccMaTpUBAIOTCS KaK AJICMEHTBHI SJMHOW WHTET-
pupoBaHHOU cuctembl [18-24].

Mamepuanvt u Mmemoosl UCC1€008aHUIL

Ha otnmenbHBIX 3Tamax padOThl HCIHOIb-
30BAJIMCh METOMBI JKCIEPTHBIX OLCHOK, TEOPHUs
QITOPUTMH3AINN H TPOTPAMMHPOBAHHUS, TEOPUS
WH(POPMAITMOHHOTO MOJCIMPOBAHUS, METOJ CHC-
TEMHOTO aHajin3a, MPAKTUYSCKHE JOCTIKCHUS B
00JIaCTH MPOCKTUPOBAHMS OJCKIbI U TKaHH [25].
HccnenoBanust MpOBOMITHCE C MO3UIIUU O0IIEMe-
TOIOJIOTHYECKOTO CHCTEMHOTO TIo/1x0/1a [26].

Pesynomamut u ux oocyrncoenue

Pa3BuTHE MHTETPAIIMOHHBIX TIOJIXOJIOB 0CO-
OCHHO TIEPCIICKTUBHO MPU HCIIOIL30BAHNU TKaHEH
C KAaKKapJOBBIMH TEPEIUICTCHHSIMH, MOCKOJIBKY
WMEHHO 0JTa TpyIlla MaTepHalioB H3HAYAIbHO
MPE/IoNaraeT TeCHYIO B3aUMOCBSI3b CTPYKTYPHBIX
M OpHAMCHTAIBHBIX IAapPaMETPOB TKAaHH C
XYJIO)KECTBCHHBIM 00pa3oM OyIyIero HU3Ieius.
XKakkapn mo3BonseT (HOPMHPOBATH  CIOXKHBIC
MHOTOCJIOIHBIC ~ PANMOPTHBIC KOMIIO3MIMH  C
TOHKOH MpPOpabOTKOH MOTHBA, 1IBETa U (PaKTypsI
HETMOCPEICTBEHHO B CTPYKTYPE MEPETLICTCHUS, 4TO
OTKPBIBAET BO3MOXHOCTH JJISI MPOCKTHPOBAHUS
(akTUYeCKH TrOTOBOro  monydadpukara Moj
KOHKPETHBIC KOHCTPYKTHBHBIC PEIICHUS Tpe-
METOB OJCKJbl. B cOYeTaHWM C W3BECTHBIMU
U(POBBIMH  TEXHOJOTHSAMH  TPOSKTHPOBAHUS
’KAKKapJIOBbIX TKAaHEW CTAHOBHUTCS BO3MOXKHBIM
W3HAYaIbHO pa3padaThiBaTh PANIOPT U KOHC-
TPYKIHIO HM3IENUS KAk CIUHYI0 CHCTEMY:
pacroioKeHne MOTHBOB OPHAMEHTa COOTHOCHUTCS
¢ dopmoii meraneil Kpos, TUHUAMH UICHCHUS.
bnaronmapss 3TOMy JKakKapJOBbIe TKaHH BBICTY-
MarT HanOoJIee MePCIEKTUBHBIM 00BEKTOM UCCIIe-
JIOBaHUil B 00JIACTH MHTErPallii TEKCTHUILHOTO U
NIBEHHOTO MPOU3BOJICTB: OHU TIO3BOJISIOT 00BEIM-
HHUTh B €IMHOM IIU(PPOBOM LIUKJIC TPOSKTHPOBAHUE
CTPYKTYpbl MaTepHayia, OpHAMEHTAIbHONH KOMIIO-
3UIIMM W KOHCTPYKIMHM INBEHHOTO H3JeIHs,
obecnieunBasi BBICOKYIO CTENCHb HHAWBHUIya-
JMA3aAA TPOAYKIIUH TPU COOMOIEHUH Tpedo-
BaHMH PECYpCcOCOCPEeKEHUsI U YCTOHYMBOTO
pasBuTHs oTpaciu [27].

B COBpeMEHHOM MHpE HUMEETCs OIPOMHOE
pa3HooOpa3ue acCOpTUMEHTa TEKCTHIbHBIX U
IIBEHHBIX M3/EIHIA, 1a U MO/Ia He CTOHMT Ha MECTe,
MPOJI0JDKAst MOCTOSHHO Mpeiarath 0ojiee HOBbBIC
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WIM BpEMEHHBIE pelieHus. DTo 00yciaBIMBaeT
MHOT00Opasue AeTalieil OAexabl, KOHPHUTypaLus
KOTOPBIX Tarke paszHooOpasHa. Ho, wuccnenys
OOJIBITIOE KOJIMYECTBO MOCIICH, MOYKHO TIPHATH K
BBIBOAY, UYTO OOJbIIOE MHOrooOpasue aeraneit
KOHCTPYKLUM OAEXKAbl MOXET OBITH CBEICHO K
KOHEYHOMY 4YHCIly TreoMmeTpuueckux ¢opm. B
OCHOBHOM JIETalId OJICKABI JIETKO BIIUCBHIBAIOTCS B
NPSIMOYTOJIEHUK, TPAaIeluio, TPEYTONbHUK, KpPYT,
MOAYKpYr WM oBad u ap. (tabm. 1). 3akoHsI
BITUCHIBAHMUS OpPHAMEHTa B IeOMeTpHuecKHue (u-
Typbl JOCTaTouHo paspaboransl. [IpupaBHUBas
JIEeTaad Kposl K TPAAULMOHHBIM I'€OMETPUIECKUM
¢burypam, MO>KHO HCIIOJIb30BATh TE XKe 3aKOHBI TS
peuiceHus BOIIPOCOB IMOCTPOCHHA KOMIIO3UIINN
oy pabpukaToB. OTHAKO B TAKOM CITydae 3agada
YCIIOKHSETCS, TaK KaK 3/[€Ch Mbl HMEEM KOMIIO-
3ULKI0 B KOMOO3UIMHU (1 - KOMITO3UIMS BHYTpPHU
JIeTaau OACKIbI, 2 -KOMITO3HUIIUS parmopTa caMoro
TKaLKOT0 PUCYHKA MM OPHAMEHTA TKaHU JaHHbBIX
JleTajeil OJexKIbl).

[Io pesynpraram CONOCTABIEHUS MHOIO-
o0pasust hopm meraneld 0JexKbl, IPUPABHSIB UX K
ONpeNeNICHHBIM T'€OMETPUYEeCKUM (durypam u
BITUCAB MX B pa3IMYHbIC TEOMETPUIECKUE GUTYPHI,
YCTaHOBJICHO, YTO B KOH(UTypaLuIo AeTayeil Kpos
OJIeXKIbI JIETYe BIMCHIBAIOTCS OBAJ, MPSIMOYTOJIb-
HUK W Tpamenus. bojee cI0XHO NPOUCXOAMT
BITUCHIBAaHHE KBAJpaTa, PaBHOCTOPOHHETO Tpey-
TOJIBHUKA M Kpyra. OT0 00yCIOBIEHO CTPOCHHEM
TeJIa YesIoBeKa, TeM, YTO LIIMPOTHBIE pa3Mephl Tena
yesioBeKa 0oJIbllle, YeM OOXBaTHEIE.

Takum 00pa3oM, MOMKHO HCIIOJIB30BATh
3aKOHBl M CPEJCTBa KOMIO3WLMH JUIS YKJIaIbl-
BaHUA OpPHaAMCHTA, XOTA MHOTHE CUYHUTAIOT, 4YTO
KOMIIO3WIMA HE IMOJICKUT HAYUYHO-METOANYECC-
KOMY 00OCHOBaHHMIO, HECMOTPS Ha TO, YTO UMEHHO
KOMITO3UIIMS JIF000TO BUAa W300pa3UTENLHOrO
UCKyCCTBa 3apaHee 00JyMbIBaeTcs. Psn mpaBui
KOMITO3UIIMK OCTAIOTCSl €IUHBIMH M 00s3aTenb-
HBIMH JJIs1 BCEX BHAOB HM300pa3sUTEIHLHOTO
TBOpUYCCTBA. 9t0 IpaBujia CAMMETpPHH, YCTaHABIIN-
BAaIOIIME 3aKOH FapMOHMHU IMPONOPLUUH, YacTed U
LEJIOro; MpaBUia CTaTUKU U JUHAMHUKH (IIOKOS U
JABVKCHUSA CTAaTUCTUYCCKOM PCIICHHUU KOMIIO-
3WIIMK); TIpaBWJa pHUTMa 3aKOHOMEPHOTO
yepeoBaHusl OOJBIIMX M MajbIX GOpM U s
npyrux [28, 29].
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Ta6muna 1. ConocraBieHre KOHQUTYpaITUH IeTAICH 0IeXK bl TEOMETPUICCKUM (PUTypaM

I'eomeTpuueckue GpUrypbl, COOTBETCTBYIOIINE OCHOBHBIM JIETAIIIM OJIC)KIbI

durypa

[Ipumepst, Bug 3D

[Tpumepst, Bux 2D

HanmenoBanue
JIeTaJey ONCKIbI,
BIIMCBIBAEMBIX B
FeOMETPUUYECKYIO

¢urypy

nepen,

CIIMHKA,
KOKETKA CITMHKU,
pykas,
JICTaJId TIOJIOTHHUIIA

00KH,

MaH)KeTa, KapMaHbl 1

T.00.

pyKas,
MaH>X€Ta, BOPOTHHUK,

JIETaJIH MOJOTHHIIA
FOOKH,
TIePEIHSSL U 38 THSIS
TTOJIOBUHKH OPIOK U
T.JI.

p> 00 = B

BOPOTHHUK, JIETAIN
FOOKH KJIEI, COJIHIIE -
KIIEIN, 4 TAKXKE
pasnu4HbIe
JIEKOPATHBHBIE
JIETaIIA WK JETalH,
MOJTy4EHHBIE TIPH
MOJICTUPOBAHHH H T.
.

Heranu,
MOJTyYEeHHBIC TPU
MO/JIETTMPOBaHNHI

(vactu 00Ka-Kie,
KIIMHBS F000K),
JIeKOpaTHBHBIC
BCTaBKH H T.[I.
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XapakTepHas 4epra BCSIKOTO OpHAMCHTa —
Hepa3pbIBHAS CBA3b C HAYaJIoM, C OOLIMMH TEHJICH-
ISIMH  Pa3BUTHSI WUCKYCCTBa B COOTBETCTBYIOIIEM
Bpemern [30]. Crermuduka ero mposBIsieTCsS HE
TOJIEKO B OPraHUYECKOHM CBSI3M PHCYHKA C O0(opM-
JISIEMBIM F3IEIHEM, Ha3HaYeHHEM TIOCTIeIHETO — OHA
HAaXOJUT BBIPOKECHHE B KOMIIO3WIIIOHHOM TOCTpPOE-
HuM opHameHTta [31]. Jns opHamMeHTa U OpHAMEH-
TaJIbHOW KOMITO3MIIMY XapaKTePHBI J[Ba COCTOSHUS:
OTHOCHTEITLHBIN ITOKOH U nBrokeHne [32]. Cratruka u
JIMHAMUKA — BOT OCHOBAa BCEX 3aKOHOMEPHOCTEH
OpPHAMEHTAJILHOTO MCKycCcTBa [29, 33].

Craruueckne KOMITO3WIIMH (B TOM YHCITIE,
OpHAMEHTAJIbHbIE MOTHBBI) OCHOBBIBAIOTCA Ha
MPUHIMIE CUMMETPHH, OIMHAKOBOCTH; JWHAMH-
YecKue — Ha TPHHIWIE aCHMMETPUH, TPOTHBO-
roctaBireHus [34]. Hwwke mpuBOgUTCS HECKOIBKO
OCHOBHBIX 3aKOHOB KOMITO3UIMH [35, 36].

3aKOH MPOMOPIMOHATEHOCTH B OpHAMEH-
TaJIFHON KOMITO3MIMH 3aKITFOYAETCS B YCTAHOBIICHUH
COpPa3MEPHOCTH 4YacTeii B OTHOILICHHU LIEJIOT0 M K
npyroii [37]. DOra copa3MepHOCTh MOXET ObITh
OCHOBaHa Ha PaBEHCTBE FITH B COTTOCTABIICHUH JTFOOBIX
XapaKTePUCTHK OpPHAMEHTAJIBHBIX MOTHMBOB M OpHA-
meHToB [30]. IIpomoprwioHanbHBIE OTHOIICHHUS
BCET/Ia UTPaJT 0C000 BAYKHYIO POITb B apXUTEKTYPE U
MPEX/IE BCEro, HAZI0 HAa3BaTh 30JI0TOE ceueHue [29].

3aKOH COIOJYMHEHUS — pa3HOE 3By4YaHHUE
BBIPA3UTEIIbHBIX CPEJCTB OPHAMEHTAJIBHONH KOM-
TIO3UIINHN O0ECTIEYMBACTCS BHIJICTICHUEM 13 MX YHCIIA
OCHOBHBIX Y TIOMYMHEHHUSI UM BTOPOCTENEHHBIX [38].
3aKOH COINMOMYMHECHUSI B INTYYHBIX KOMIIO3MIIUSIX
TpaHCPOPMHUPYETCS B 3aKOH JOMHUHAHTHIL, T.€. TOCIOI-
crByroeit uneu [39]. Beeraa B KOMIIO3UIIUM OTYET-
JIMBO BBIAICIIACTCS OJMH WM HECKOJIBKO OpHAMEH-
TaJIbHBIX MOTHBOB TI0 paszmepam, Gopme, pakrype u
ety [40].

3aKOH TPEXKOMIIOHEHTHOCTH, CMBICI KOTO-
pOro 3aKIIF0YAeTCS B TOM, YTO Ui yOEIUTEIILHOTO
BBIPOKCHUS CIIOKHOTO W Pa3HOOOPAa3HOrO JIBU-
JKCHUSI OpPHAMEHTALHBIX MOTHBOB HEOOXOAMMO
M0Ka3aTh B KOMIIO3UIIMU TpU (a3bl ABWKECHUS (TpH
pPa3HBIX pa3Mepa, TPH Pa3HBIX HHTEPBATa MEXITY
MOTHBAaMH) U TIEPUOJMUYECKA MX TOBTOPATH [40].
UHCITo «Tpm» ABIIACTCSA TEM MUHUMAJIbHBIM, KOTOPOE
MO3BOJISICT JIOCTATOYHO YETKO OMPECIIUTh Pa3HoO-
o0pasue Kakoro-nmioo sisieHus [41].

3aKkoH  KOHTpacTa B3aUMO/ICHCTBIE
KOHTPACTHBIX 3JIEMEHTOB B3aMMHO YCHJIMBACcT H
000CTpsieT WX MPOTUBOIOJIOXKHBIE CBOMCTBa, a
B3aUMOJICHICTBHE POJICTBEHHBIX 3JIEMEHTOB CMSIT-
YJaeT ¥ HUBEUpPYeT ux Kadecta [42]. Kak mpaswmiio,
TPYIIIHUPOBAaHUE CIEAYeT U3 3aKOHa KOHTpacTa [40].
OHo QopMHUpyeTCsl CIeIYIONMM 00pa30M: YacTH,
MOJ0OHBIE TI0 pa3MmepaM, GopMme, LIBETy U OJU3KKE
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TI0 PacCTOSHHIO, UMEIOT TEHACHIUIO K 3pUTEIILHOMY
00BETMHEHUIO B OHO 1iemoe [43].

3akOH OpHAMEHTAIFHOTO KOHTpPAIyHKTa -
MOCTPOSHNE OPHAMEHTAIBHBIX MOTHBOB BO3MOXKHO
U3 psiia 3aMKHYTBIX SJIEMEHTOB ITyTEM COCAWHEHMS
YX B IIEJIOCTHBIN OpHAMEHTAILHBII 00pa3 [44].

3aKOH TPOCTOTHI - MaKCHMAIBHOW yOemm-
TENBHOCTH W BBIPA3UTEIIBHOCTH OPHAMEHTAILHOTO
obpa3a cmemyeT [m00OMBaThCI MWUHHAMATBHBIMU
CpeACcTBaMH TIPH  MaKCHMAaJIbHOM  OTIPEAeIeHUH
nogpoOHoctei [43]. Cpenmu MHOrooOpasusi OpHa-
MEHTAIBHBIX KOMIIO3ULIMHA dYalle BCEro BCTpe-
YarOTCsl PanmopTHBIE KoMmosuimu. HawnbGombimee
pacnpocTpaHeHHe PalIoOpPTHBIC PUCYHKH TOTYYIITH
TIPY OpHAMEHTAINU TKaHeH [45].

3akOHOMEpHOE TIOBTOPEHHE parmopra II0
TOPU30HTAIBHBIM M BEPTUKAIILHBIM PSaM 00pa3yeT
panmopTHYIO CETKY — KOHCTPYKTHBHYIO OCHOBY
pucyHnka [46]. Takol pammopT MOMy4YHs Ha3BaHUE
CIUTOIIHOTO CETYaTOro, WM KOBPOBOTO DamIiopTa
(KOBpBI, TKAHHU, MO33aHUKH, 000H U T.I1.). B HeM MOTHB
BIMCAaH B IPSIMOYTOJIbHYIO MJTH HAKJIOHHYIO CETKY, T.
€., B IPSIMOYTOJIHHK Wi poMO [47].

Yacro BcTpedaeTcsi HeOOXOANMOCTh ParopT-
HOTO TIOBTOPEHHMS PUCYHKA HE B IBYX HAIPABICHUSIX,
a ToJdpkO B omHOM [48]. DTO Tak Ha3bIBaeMBIi
JIEHTOYHBIHA PAIIOPT: MOTHB 3aKOHOMEPHO TIOBTOPS-
eTcs TONBKO B OJHOM HampapeHWH, 00pasys
BEPTUKAIBHBIC WM TOPU3OHTAIBHBIE OPHAMEHTAIIb-
Hele psabl [49]. Hanpumep, TKaHuM ¢ KalMOBBIM
PHCYHKOM, BCEBO3MOKHEIE JIEKOPATUBHBIE OOpamIIe-
HHS1, TIOJIOCKL, (DPU3bI, QUIICHKH W T.I. MOTHB Hare
BCETO BITMCHIBAETCS B MPSMOYTOJBHUK WA POMO; B
Cllydae JICHTOYHBIX OOpaMIICHHI CIIOKHBIX (QUryp,
MHOTOYTOJIbHBIX WM KPYIJIbIX, MOTUB MOXET OBITh
BITHCaH B Tparenuio [47].

W3 BBIIIEWBII0’KEHHOT O CIIEITYET, UTO 110 (hopMe
CYIIECTBYET HECKOJBKO PAa3HOBHIAHOCTEH pammopra.
Camast pacnpocTpaHeHHasi — 3TO IPSMOYTOJIbHAs
¢dopma. B npuHIIMIIE parmopToM MOXKET CITYKUTh HE
TOJIBKO TIPSMOYTOJIBHASL, HO | JIt00ast 1pyras gopma,
criocoOHast 6e3 MPOMEXYTKOB 3aIllOJHHUTH JICKOPH-
pyeMyro TOBEPXHOCTb. B CB3M ¢ pasHBIMH
KOMITO3UIIMOHHBIMH 33]Ia4aMi COOTHOILICHHE MEXITY
BBICOTOM W IIMPUHOW paIIopTra MOXHO MEHSTb.
CylIeCTBYIOT ~PalmopTbl H  CIOKHOH  (POPMBIL.
INocTpoeHne Takux pammopToB OOJEryaeT pelieHre
HEKOTOPBIX KOMITO3HIIMOHHBIX 3ajiad. Hampumep,
€CTIM B pAIIopTe MPHUXOIUTCS pa3Melars MHOTO
MOTHBOB B Pa3INYHBIX JTUHAMHYECKHX JIBHIKCHUSX,
TOrAa cjoxHas (opma ero Ho3BOJsieT 00eCTIeYHTb
He3aMETHBI TIepexoJl MOTHBOB Ha CTBIKaX C
cocemHIMH parmioptamu [47].

[lpriemMbl KOMIIO3MIIMML BO BCEX XYHOXKeC-
TBEHHBIX MPOW3BEJICHUSX CTOSAT B TECHOM CBS3U C
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OCHOBHBIM HJICHHBIM 3aMBICTIOM XYyJOKHHKA, MO-
IHOHATLHBIM CKJIaIoM ero Hatypel [50]. PaGorta Hax
KOMITO3UIIME  3aKJII0YaeTcsi B CO3HATEINbHOM
HAaXO)KJACHUN KOMMO3UIIMOHHBIX PEIICHUH B KOKIOM
OTIETHFHOM CITy4ae B 3aBUCHMOCTH OT MOCTaBJICHHBIX
3a/1a4, OT BCETr0 TBOPYECKOTO OTHOIIEHHS K MupY [S1].

B 3HauMTenbHOM CTENEHW XapakTep KOM-
MO3ULMK  OMpENeNseTCsl PUTMOM — OJHHM H3
BOKHEHIINX XYJIOKECTBEHHBIX CpPEICTB CO3IaHHs
MIPOW3BENICHUS JEKOPATHBHO-TIPUKIIATHOTO HCKYC-
crBa [52]. TlocnenoBarensHOE pacmpenesieHue 3ie-
MEHTOB KOMITO3UIIMK XYJIO)KECTBEHHOTO MPOH3Be-
JICHVS — yBEITMYEHNE WM YMEHBIIIEHHE PAaCCTOSHUIMA
MEX/Ty HAMH, U3MEHEHHE HATIOTHEHHOCTH Y30pOM K
KpasiM WM CepPEIMHE M3ICIHS, TAK)KEe BapbUPOBAHE
JBYDKEHMS B OTIpeZielieHHOM puT™e [53, 54].

Putmigeckoe TOCTpoeHWE B TEKCTHIHHOM
PHCYHKE JIOCTUTACTCSI Pa3TNIHBIMU IIPUEMAM:

PanmopTHEIM MOBTOPEHUEM Y30pa, MpU KOTO-
POM 2JIEMEHTHI TIO3UIMN PABHOMEPHO YepeIyrOTCs Ha
TJIOCKOCTH M3/IENHsl, Ha OCHOBE DA3NMYHOTO THIIA
cetok [55]. Cerka MokeT OBITH TOCTpOCHA U3
KBaJIpaTOB, YTOJIFHUKOB, POMOOB, IPSIMOYTOJIHHUKOB,
PaCTIONOKEHHBIX B ONPEICIICHHOM Topsiake [56].
Takoe pacronokeHue 4Yallle BCEro BCTpEYacTcs B
METPOBBIX JIEKOPATUBHBIX U TUIATENbHBIX TKAHIX [57].
B ornmume or MeTpoBBIX TKaHeW 31ech pasMep U
PAacIIONOKEHNE ParopTa JOIDKHBI ObITh PACCUUTAHBI
TakuM 00pa3oM, YTOOBI MO KpasM W3IEIus OH
YKJaAbIBajICs LIETUKOM [58];

pacrnoyiokeHHe PHUCYHKa M €ro 3JIEMEHTOB
MOXKET OBITh TIO YOBIBAIOIIEMY WM HapacTaromeMy
pHUTMY. DTOT IPHEM MOYKHO ITPOCIIETUTE B CTAPUHHBIX
o0pasliax TPUKIATHOTO WCKYCCTBa: B TKaHBIX W
BBIIIUTHIX (hapTyKax, MOJOTEHIIAX, PyKaBax, MOI0IaxX
KEHCKHX ¥ MYXCKHUX py0ax, C XapaKTepHBIM ISl HUX
HEOOBIYaTHBIM OOraTCTBOM PUTMHYECKHX COUETaHHI
OpHAMEHTAJIBHBIX TOJIOC;

CHMMETPHUYHBIM ~ TIOCTPOCHHEM  PHCYHKA.
CuMMeTpHIO clieflyeT BOCIIPUHUMATL HE TOJNBKO Kak
3epKaJbHOE TIOBTOPEHHE PHCYHKA OTHOCHTEIIBHO
BEPTHUKAIFHONW WM TOPU3OHTaIBHON och [55]. OHa
MOXKET MMETh W JUaroHaJbHOE HalpaBlIeHHE WM
MIPOM3BOJIGHBIA HAKIOH [52]. 3avacTyro pUTMHU-
YeCKyl0 ~ OpraHHM3allMi0  PHCYHKa  YIPOLIEHHO
MOHUMAIOT TOJNBKO KaK CHMMETPUYHOE JIBYX- WIIN
TPEXKpaTHOE MOBTOPEHHUE, KaKoro-mmbo Motusa [57].
Kak mpaBmio, mpu TakoM KOMITO3UIIIOHHOM
MOCTPOCHUN TIONYYaloTCsl MEXaHWYEeCKHE CTHIKH B
MECTaX COCAMHEHHS! TIOBTOPSIOLINXCS OPHAMEHTAIIb-
HBIX Tpym [52]. M3 Bcex BO3MO>KHBIX CHMMETPHYHBIX
MOCTPOSHU Hanboee MHTEPECHa 00paTHAsI CHMMET-
pusi, KOrJ]a OpHAMEHTAIIbHAsI TPYIMAa IMOBTOPSETCS
OTHOCHTENIFHO OCH CUMMETPHU B TIEPEBEPHYTOM HA
180° u306paskernu [51], mpy 5TOM PHCYHOK JOJDKEH
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JIOTUYECKH  Pa3BUBAThCsl B
3a/lyMaHHbBIM PEILICHUEM;

CBOOOJHBIM paCTIpe/ieieHHeM OpHAMEHTa TI0
BCEH IIOCKOCTH YKparmaemoit getanu [50]. B atom
CIy4ae 3JIEMEHTHI, pAcIONOKEHHBIE Ha IPOTUBO-
TIOJIOXKHBIX KpPasX W3MIENs, YPABHOBEIICHHBI — OHH
CXOITHBI TI0 BEJIMYMHE 00IeMy CHITyITy [56]. D10 He
WCKITIOYaeT W TaKWX pelleHdi, Npu KOTOpOM
PHUCYHKOM MOKET OBITH 3allOIHEH TOJBKO OAWH YroJl
WM OfHA CTOPOHA JETald WM LENOro IIBEHHOro
maenus [S1], mpu 3TOM paBHOBECHE KOMIIO3UIMU
MOXET OBITh JIOCTHTaThCS IIBETOBBIM PEIICHUEM [506].

PutMudeck opraHu30BaHHBINA PUCYHOK JIETKO
MPEBPAIIIaeTCs] B OPHAMEHT — OCHOBY KOMITO3HITUH
[56]. Ho He crnemyeT mymarh, 9YTO OPHAMEHT — 3TO
TONBKO  MHOTOKDAaTHOE TOBTOPEHHE  CXOJHBIX
aneMeHToB pricyHka [50]. OpHameHTOM, HampuMep,
MOXKET OBITh OJJHA BETKa, CBOOOIHO pa3MelleHHas B
KBajpaT WIM TNpsAMOYrolbHUK [56]. B Heil He
TIOBTOPSIETCS. HU OJWH I[BETOK, HA OIWH IIHCT, HO
OTJIENTbHBIC TPYIIIBI, TIPOCBETHI (hOHA MEKITY HHUMH,
caM XapakTep M300paXKeHHs] BOCHPHHHUMAIOTCS Kak
OpHAMEHT, TaK KaKk OHM OOpasylT PUTMHYECKHUIA
TTOBTOP CXOIHBIX MEX Ty co0oit hopm. Cremyer HauH-
HaTh ¢ HAOpOCKa TO3UIMOHHON CXEMBI B HATypallb-
HYIO BEJIMYHMHY WM B YMEHBIIIEHHOM MaciTabe [52].

B xoMmo3uusix, MOCTPOSHHBIX Ha PUTMU-
YeCKOM COUETaHUH T10JI0C ¥ KJIETOK, OCHOBOM CITY’KUT
LBETOBOM M JIMHEWHBII PUTM, COOTHOLIEHUE LIUPU-
HBl TOJIOC M PAcCTOSIHUM MexTy HumH [52]. Otm
PabOThI MOYKHO OTHECTH K CTATHYHBIM KOMITO3HIIUSIM,
HallpUMeEp, Ha TOM K€ MPUHIMIE PUTMHYECKOTO
YJIEHEHUs] CTPOSTCS W PHUCYHKH B KIETKY THIIA
«IIOTIaHI0K» [55, 58].

OnucaHHOe Pa3HOOOpa3re OPHAMEHTAIBHBIX
pEIICHNH TEKCTUJIBHBIX MAaTepUaloB W CIIOCOOOB
OpTaHU3AIMH PAITIOPTHBIX PEIICHUH CTABUT MHOTO-
(dakTopHyIO0 3a7ady TpH pa3pabOTKe IIBEHHBIX
W37ENNH, IIPY PELIEHUH KOTOPOH CIIETyET YUUTHIBATE:

-TEOMETPUI0 M THI pamnmopra (pasmep,
HaIpaBJICHUe, CHMMETPHS, CIO)KHOCTh MOTHBA, THIT
TIOBTOPEHHUS);

- pacrloJIOKEHHE KIFOUEBBIX  3JIEMEHTOB
OpHAMEHTa Ha JETASIX KPOsi U MX COBMEIICHHE C
KOHCTPYKTHUBHBIMH JINHUSIMH;

- CTBIKOBKY PHCYHKA IO IIIBaM M B Y3JIOBBIX
30HAX M3/IENHS, BKITIOYAs YUET HanpaBJIeHHsI T0JICBOH,
pacKpoil Mo KOCOW, HaJIM4YME€ BBITAYEK, CKIIQJOK U
JIParMpoOBOK, MOAU(DHITUPYIOIINX PAIIIOPT;

- BIMSIHUE CBOWCTB MaTepuaiia (TOJNIIIHHA,
PacTsHKAMOCTh, ycasika, JedopMallii B HOCKE) Ha
BU3yaIbHOE BOCIPUSITHE OpHAMEHTa W TOYHOCTh
COBMAJIEHHS pAIIOpTa TMOCHE  BIAKHO-TEIIIOBOM
00pabOoTKH M SKCIUTyaTallHy;

- TEXHOJIOTWYECKHE U

COOTBCTCTBHUH C

OKOHOMUYCCKUEC
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OrPaHUYCHUS TIPOM3BOJICTBA (JIOTIOTHUTEIIBHBIN pac-
XOJl MaTepuaja Ha COBMEIIEHHE PUCYHKA, TOYHOCTb
HACTWIAHWS U PacKpOs | T.1I.).

Takum o0pa3oMm, pelleHHe TePeIHCICHHON
MHOTo()aKTOPHOW 3a/laull  BO3MOXKHO TOJIBKO TIPH
mepexosie K HOBOMY YPOBHIO HH(POBOTO IPOEK-
TUPOBAaHWS, KOIZa IapaMeTpbl OpHaMeHTa |
KOHCTPYKLMSI W3/IENUsl pPacCMaTpuBalOTCd HE pas-
JIETBbHO, a KaK eHas B3aUMOCBS3aHHAas CUCTEMA.

CoBpemMeHHas1 HWHTErpanysi TEKCTWIHHOTO U
LIBEHHOTO MPOU3BOJICTBA MPEoaraeT nepexos oT
pa3neNpHOro MPOSKTUPOBAHKS MaTepyalia U W3ICus
K COBMECTHOMY IH(pOBOMY (POPMHUPOBAHHIO CTPYK-
TYpbl TKaHH W KOHCTPYKIIMHK IIBEHHOro m3nenus. B
paMKax Takoro MOJAXOJa pammopT PHUCYHKA WU
CTPYKTYpbl TEKCTWIILHOTO TIOJIOTHA, B TOM YHCIIS
YKAKKapIOBOTO, JIOJDKEH pa3padaThIBaThCS OIJHOBpE-
MEHHO C MOCTPOEHHEM KOHCTPYKLMH H3IENUs. ITO
TIO3BOJISIET €II€ HA CTAJUU TPEXMEPHOU MPUMEPKU
00€eCIIeunTh TOYHOE TO3UIMOHUPOBAHHE MOTHBOB
OpHAMCHTA Ha JICTASIX KPOS U TapaHTUPOBATH CThI-
KOBKY PHCYHKA TIO JITHUSIM IIBOB, OOPTOB 1 T.1. [58].

KitoueBbIM 271€MEHTOM TakoW HMHTErpalvy
SIBJIETCS IIA(POBast MOJIETh TEKCTIIIHFHOTO PAITIOpTa,
CBSI3aHHAsI C CUCTEMOM KOOpAMHAT Jekal. Teopern-
YeCKH, TIPH FCTIOJTb30BAHNH TAaKOU IU(PPOBOI MOMIEITH
B eIMHOW MH(OPMAITMOHHOH cpejie OyayT 3a/1aBaThCs:
MapaMeTpsl ParmopTa, MOJOKEHHE KIFOUEBBIX 3JIe-
MEHTOB JM3aliHa OTHOCUTEJIFHO OAa30BBIX JIMHHUMI
KOHCTPYKIMH (LIEHTP Tiepe/ia, JIMHUS TAIUH, JIFHUS
O€mep ¥ T.II) U TIpaBWJIa COBMEIICHUS PUCYHKA IO
IIBaM.

OmHako, JUIsS peanv3alii OIMHMCAHHOTO WHTE-
rpalMoHHoro mnoaxoja cymecrByrommue CAITP
OIICK/BI TPEOYIOT LIENOro psiaa (HyHKIHOHATIBHBIX
pacumpenmii. [Ipexxne Bcero HeoOXomMMO paspa-
0oTaTh OOIIMI KOOPAMHATHBIA KOHTYpP VIS JIeKal U
pammopta Tkanu. CAIIP nmomkHa mOIIEpKUBATH
HMITOPT U PEAAKTHUPOBAHKME U(DPOBBIX PAIIIOPTOB U
BBINOJTHSITE IPUBSI3KY UX K CUCTEME KOOPMHAT JIeKall
C BOBMOYKHOCTBIO MHTEPAKTUBHOI'O CMELIEHH S, MACIII-
TaOMpPOBaHUSI W TIOBOPOTA PHCYHKA OTHOCHUTEIHHO
neranedl kpos. B cuctemy cnemyer BcTpouTh 0azy
MPaBWI, YYUTHIBAIOIIUX OTrPaHUYCHHS TKa4YeCTBA
(MUHPIMAJTEHBIH TI1aT PaImiopTa, JOIyCTUMEIE CMeTTe-
HUS [IPY HACTHJIAHUH U PACKPOE U T.11.), YTOOBI yKe Ha
JTane MpPOCKTUPOBAHMS OTCEKATh HEBBIMOITHUMBIC
YT SKOHOMHYECKH HETleNIeCO00pa3HbIE PEIICHHSI.

[Tomumo 3TOTO, TIPH TPamAIA KOHCTPYKITHN
mBelHoro wu3Aenus Ha pasmepubiii psg CAIIP
JIOJIDKHA 00ECTIeYMBATh COTJIACOBAHHYIO TPAIIAIIHIO
TOJNIOXKEHUSI PUCYHKA TKAaHH, YTOOBI KITFOUEBHIE
3NIEMEHTHl OpPHAMEHTAa COXPAHSUIM CBOE TOJIOXKEHHE
OTHOCHTENBHO (HUTYPBI I BCEX Pa3MepOB/ POCTOB.
OT0 TpeOyeT MaTEMATHIECKHIX aTOPUTMOB COBMECT-
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HOMH Tpajialivy JIeKail U KapThl pamnmopra.

Jnst obecriedenust y4yera pammnopTa TKaHA B
o0rmacT KOHCTPYKTHBHBIX SJIEMEHTOB IIIBEHHBIX
M3AeInii He0OOXOINM CIICITHATM3HPOBAHHBIA MOIYITH
CAIIP, xoTOpbIli aBTOMATHUYECKH AaHAIM3UPYET
JIMHAY TIBOB, COIOCTABJSIET PAIOPT HAa COEAWHA-
embIx neransx. Cucrema JOJDKHA Tpe/yiaraTh Bapu-
aHTBl KOPPEKTUPOBKH (CABUT PamInopra, U3MEHEHHUE
TIOJIOXKEHU JIeKajla B pamropTe, JOKalnbHas KOppek-
IS JJTAHBI JIMHAY 1Ba B TIPENeiax JIOMYCKOB) I
JOCTIDKEHHUSI BH3YaJIbHO O€3ynpedHO codsieHse-
MOCTH OPHAMEHTAJIBHOTO PEIICHHS.

JIns OLeHKHM WHTErpanyi TEKCTWIFHOTO H
MBEHHOTO TPOSKTHPOBaHMUS HeoOxoauMa 3D-mpu-
MeEpKa, B KOTOpOW Ha BUPTyaJlbHOM (purype otoOpa-
JKaeTcsl He TONBKO (opMa F3IEHs, HO M pealbHOe
pacroniokeHre OpHaMEHTa, CTHIKOBKA PHUCYHKA IIO
mBaM, JedopMalys panmopTra NpU HATSDKEHUH Ha
¢urype, 4To MO3BOJNUT CIIE HA CTAJUU HPOCKTHPO-
BaHUS KOPPEKTHPOBATh KAaK KOHCTPYKIHIO, TaK H
TEKCTWIBHBIN TU3akH.

[epeuncneHHble HEOOXOMUMBIC Ui WHTE-
rpaunoHHoro noaxoxa mytu pazsutus CAIIP onex-
JIbl TIO3BOJISIT TEPEUTH OT TPAAUIIMOHHOM CXEMBbI
«TOTOBasi TKaHb — KOHCTPYMPOBAaHHE — PacKpoid» K
COIJIACOBAaHHOMY  ITM(POBOMY  MPOESKTHPOBAHHIO
TKaHEBOH CTPYKTYPBI, pAImopTa ¥ KOHCTPYKIIUU
IBEHHOTIO U3aCivA, IIpU KOTOPOM TEKCTUIIBHOC U
IIBEIiHOE TIPOM3BOJICTBO  PACCMATPHBAIOTCS  Kak
€/IMHAs UHTETPUPOBAHHAS CHCTEMA.

3axiouenue

IIpoBen€HHOE HCCIENOBAaHUE IIOKA3AI0, YTO
s¢dexTrBHAs MHTErpaiysi TEKCTWIFHOTO W IIBEH-
HOT'O TIPOM3BOJICTB TPEOYET Mepexo/ia OT TPAIUIMOH-
HOM IIOCJIEIOBATEIBHON CXEMBI «TKaHb — KOHCTPYK-
s — PacKpoid» K COrjacoBaHHOMY LH(POBOMY
MPOEKTUPOBAHUIO CTPYKTYPhI MATEPHAIIA, PANIiopTa 1
KOHCTPYKLIMM W3Sl  KaK €IUHOM CHCTEMBL.
OOOCHOBAHO, YTO KOMITO3HMIIIOHHBIE 3aKOHBI OpHA-
MEHTa M TEeOMETpHs JAeTajied Kpos MOryT OBbITh
COIVIaCOBAaHBI HAa CTaJlM BUPTYAJIBHOIO MPOEKTHPO-
BaHMsA, YTO OCOOCHHO TEPCIIEKTHBHO TPH padoTe C
JKaKKapJIOBBIMU TKAHSMH, TJIe PUCYHOK (DOpMUpyeTCs
B caMOi CTpykType neperuietenust. [lokazana HeoO-
xomumocTb gopabotkn CAIIP onmexxner: BBeneHUS
00IIero KOOpAWHATHOTO KOHTYpa JUI JIeKal W
panmnopTa, MoyJiel KOHTPOJIS CTBIKOBKH PUCYHKA 110
IIIBaM, COTJIACOBaHHOW Tpamarmu u 3D-nprmvepku ¢
yuéToM peabHOM Jedopmalu Matepuana. Peasu-
3alysl  TPEUIOKEHHBIX TIOIXOJ0B CO3MaéT TMpes-
MOCBUIKK JUISl PECYpCcocOeperaroiX TeXHOIOTHH,
TMIEPCOHATIM3UPOBAHHOTO AN3aifHA ¥ TIPOMBIIILIEHHOTO
BHEJIpEHUSI TIM(POBBIX pEIIeHHH B JETKOH Tpo-
MBIIIIEHHOCTH.
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Pazeumuio u payuoHAIbHOMY UCHONb306AHUI0 MEKCIMUIBHBIX ONIX0006 6 COBPEMEHHOI JI6ZKOIl npombiuinennocmu. B
pabdome paccmompenst uz0enus 00excobl, aKkceccyapsl U nPeomemsl UHMePbEPa, CO30anHble HA OCHOBE 6MOPUUHOZ0 CbIPbS,
ROJIY4EHHO20 U3 NPOU3600CIBEHHBIX OCHIANKOG U DbIGUIUX 8 ynompedienuu oxcuncosvix mamepuanog. Ilpu paspaéomrke
00pazy06 UCnOIL306AIUCH PA3TUYHbLE OU3AIIHEPCKUE PEWEH U, GKTIIOUASA JIOCKYIMHYI0 MEXHUKY (NIU60PK), AnHAUKAYUIO U
npumenenue 6010KHUCmMbIX Hanonnumenei. OueHKa 006pa3yoe npoeoouUnac, HA OCHO6e KOMHIEKcA NoKazameneil,
GKIIIOUAIOWUX NPOYHOCIMHbIE XAPAKMEPUCIMUKU, CHOCOOHOCHb MAMEpUana CoOXpansams (opmy, U3HOCOCHIOUKOCHIb,
IcmemuuecKue c60icCmea u IpoHoMudecKue napamempul. AHAIU3 6bINOHANCA C HPUMEHEHUEM CHAHOAPIMHBIX MEN0006
ucnelmanuil u cpasHumenvHozo ananusa. Ilonyuennvie pe3ynvmamesl NOKA3A1U, YMO UCHOTIL306AHUE NEPEPAOOMANHOZO
02HCUHCOB020 CHIPBA 8 COcmase mamepuana 00 50 % He npueoOUm K CyuiecmeenHoMy yxXyoueHuI0 OCHOGHbIX KaueCn6eHHbIX
nokasameneii uzdenuii. Hanpomue, npumenenue KpeamugHsIX OU3ANHEPCKUX DeUieHUIl CROCOOCHEYem NOGbIUEHUIO
ICMEemu1ecKoll npueieKameIbHoCmu npooykyuu. B yenom ycmanoeneno, umo uzdenus u3z nepepasomannozo 0eHuma
o0nadaiom OOCMAMOUHLIMU  IKCHIIYAMAUUOHHBIMU XAPAKMEPUCINUKAMU U MOV YCHEWHO KOHKYpUpOoGams Ha
COBPEMEHHOM PbIHKE IKONOZUHECKU OPUEHMUPOGAHHOL MEKCIMUIbHOU HPOOYKYUL.

KurwueBbie cjioBa: mnepepa0oTaHHAsi JKUHCOBasi TKaHb, JOCKYTHasi TeXHHMKa (IDYBOPK),
napaMeTpsl Ka4ecTBa, MPOYHOCTh, CIOCOOHOCTH COXPAHATH (POPMY, ICTeTHYECKHIl BH/, IJPrOHOMHUKA,
KOHKYPEHTOCTIOCOOHOCTh, BOJTOKHUCTBII HATIOJHUTE/Ib, ANMJIUKALMS.

KAWTA OHJEJTEH JUKHHC MATACBIHAH 5KACAJIFAH BY#HBIM/IAP/IbIH
JU3AMHBI MEH CAIIA TAPAMETPJIEPIH KELIEH/II BAFAJIAY
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O36excran Pecnyosukacel, 160107, Hamanran K., Booypiox kemeci, 161)
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byn maxkana kaitma onoenzen 0)cuHC MAMACLIHAH HCACATIZAH OYTbIMOAPObLY, OU3AIIH JHCIHE cana napamempepin
Kewienoi Oazanayza apumanza. 3epmmeyoiny 03eKminizi Kaszipei scenin oHepKacinme mypakmol 0amy Ka2uoaniapvlHa
KbI3bI2YWIbLIBIKINGIH,  ADMYbIMEH  JHCIHE MOKbIMA  KAIOBIKINAPbIH  YMbIMObL  RAUOANAHYObIH MAHbLI30bLIbIZLIMEH
oaiinansicmol. Kymvicma onoipicmix KanovlKkmap meH RAUOANAHYOAH WBIKKAH 0MNCUHC MAMEPUANOAPLIHAN AIbIHEAH
eKiHWi pemmiK WuUKi3am Hezi3iHOe HCACAN2AH KUIM, aKceccyapiap jHcaHe UHmeEpbep OyubIMoapsl Kapacmolpbliobl.
Yncinepoi azipney oapvicoinoa apmypii ousaiinepnik wiewimoep Koa0aHwvli10bl, COHGbIH IWiHOe KYpaxK MmMeXHUKACbl
(n3u6opK), annauUKAUUA JICIHE MATWBIKMbBL  MOIAMBIPLImMaposl  naiidanany. Yneinepoi oazanay oOepikmik
cunammamanapl, MamepuaIovly, niwindi cakmay xabdinemi, mozyza mo3imoinizi, ICMeMUKAIBIK Kacuemmepi sHcane
IP2OHOMUKATIBIK RAPAMEMPIIEPIH KAMMUMbIH KOpcemKiuimep Kewieni nezizinoe ycypeizinoi. Tanoay cmanoapmmanzan
CHIHAK 20icmepi MeH CanblCIbIPMAbl Maaoay apKblibl OPLIHOAIObL. 3epmmey Hamudiceaepi Kaiima oH0ea2en 0HCUHC
wiuKizametn mamepuan Kypamvinoa 50 %-za Oeilin naitdanamny OyubIMOapowvly Heci32i cana KopcemKiuimepiniy
aiimapnvikmaii momenoeyine axenmeuminin kopcemmi. Kepicinwe, kpeamuemi Ousaiinepnix wiewtinoepoi Koaoamy
OHIMHIH ICHMEMUKATILIK, MapmovlMObLIbIZbIH apmmolpadvl. Kannsl anzanoa, Kaima OHoOen2eH OCHUMHEH MHCACANZAH
OYIbIMOAPObIH, NATIOATIAHY CURAMMAMANAPYL HCEMKIIIKMI 0eHzeilde eKeti JHcaHe 071apOblH IKOJI0ZUAIBIK OAZbIMMAIZAH
3amManayu moKvimMa OHiMOepi HaPLIZLIHOA MAOBICINBL HICeKeNece aIamblHbl AHbIKMAObL.

Heri3ri ce3gep: KaiiTa eHaeJreH KHMHC MAaTachbl, KYpPaK TexXHHMKachbl (IDYBOPK), cama
napamerpJiepi, OepikTik, mimiHAi cakray KaOijeTi, 3CTeTHKAJBIK KOpiHiC, 3proHoMHKa, 0dcexere
Ka0iaeTTUIK, TATIBIKTHI TOJTBHIPFBIII, ANMINKAIUS.
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COMPREHENSIVE EVALUATION OF DESIGN AND QUALITY PARAMETERS
OF PRODUCTS MADE FROM RECYCLED DENIM
FABRIC SPORTSWEAR DESIGN
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This article is devoted to the comprehensive evaluation of the design and quality parameters of products made
from recycled denim fabric. The relevance of the study is o6ycrosnena increasing interest in sustainable development
and the rational use of textile waste in the modern light industry. The study examines clothing, accessories, and interior
items created from secondary raw materials obtained from production waste and post-consumer denim materials.
Various design solutions were applied in the development of the samples, including patchwork techniques, appliqué,
and the use of fibrous filling materials. The evaluation of the samples was carried out based on a set of indicators
including strength characteristics, the ability of the material to retain its shape, wear resistance, aesthetic properties,
and ergonomic parameters. The analysis was performed using standardized testing methods and comparative analysis.
The results showed that the use of recycled denim raw materials up to 50% in the material composition does not lead
to a significant deterioration of the main quality indicators of the products. On the contrary, the use of creative design
solutions increases the aesthetic attractiveness of the products. In general, it was found that products made from
recycled denim have sufficient performance characteristics and can successfully compete in the modern market of
environmentally oriented textile products.

Keywords: recycled denim fabric, patchwork technique, quality parameters, strength, shape
retention ability, aesthetic appearance, ergonomics, competitiveness, fibrous filler, appliqué.

Beeoenue BTOPUYHBIX PECYPCOB.

AKTyaJlbHOCTh TeMbl. B MHUpOBOIl Tekc- AHaau3 autepatypsl. B nocnegnue roast
TUJIHHON NMPOMBINIIEHHOCTH B Pe3yJbTaTe IIHpPO- Ha MEXIYHapOJIHOM YPOBHE MMPOBOAUTCA MHOXeEC-
KOTO paclpoCTpaHEHUs] KOHLENUHUH «OBICTpOH TBO UCCJIEI0OBaHUH, TTOCBSILEHHBIX CO3/IaHUIO MTPO-
Monb» (fast fashion) mpobnema TeKCTHIBHBIX IYKIUA W3 TepepaboTaHHBIX KHHCOBBIX Marte-
OTXO/IOB JIOCTHUIJIA YPOBHS TJIOOAIBHOTO 3KOJIO- puanoB. B uccnegoBannu Karmakar u coaBTopoB
TMYECKOro Kpusuca. ExeromiHo B Mupe mnpous- ObUI U3YYEH MPOLECC MEXaHNIECKOH NepepaboTKH
BOJIUTCSI MUJIJIMOHBI TOHH TEKCTHJIBHOM NPOIYK- MOCTHOTPEOUTENLCKUX [DKUHCOBBIX OTXOAOB U
LUH, U3 KOTOPLIX IpuMepHO 73 % oTmpasisercs MPOM3BOACTBO U3 HUX TPHUKOTAXKHBIX TTOJOTEH.
Ha CBAJIKH WK cKuraercs. OCOOEHHO 3HAYNTENb- ABTOpBI 10Ka3ajH, YTO MPU CMEUIMBAHUH TIepepa-
HYI0O [JOJIO OTXOJOB COCTABIISIIOT M3JENUs U3 OOTaHHBIX BOJIOKOH C IEPBUYHBIMU XJIOTIKOBBIMHU
JOKMHCOBOW (ZIEHMM) TKaHU KaK Ha 3Tare Mpou3- BOJIOKHaMU B KonnmdectBe 10 50% BO3MOXKHO
BOJICTBA, TaKk M mocje morpedneHus. Tonbko B COXpaHEHHE OCHOBHBIX KadyeCTBEHHBIX IIOKa3a-
BenukoOpuTanum eXeroqHo NpruoOpeTaeTcst OKo- Tesen.

710 70 MMJUIMOHOB Tap JHUKUHCOB, YTO NMPUBOJIUT K HccnenoBannsa Anasa M COaBTOPOB BBISIBH-
oOpa3oBannto nmpumepHo 260 ThICSY TOHH HKHH- JI1 OCHOBHBIE OTPAaHUYECHHS NEePepadOTKU NCTIOIb-
COBBIX OTXOJIOB. 30BaHHBIX XJIOTMIKOBBIX JKHHCOBBIX OTXOJIOB.

B V30ekucrane VYkazom IlIpesunenra PesynpTarhl mokazanu, 4to 1o0aBieHUe nepepado-
PecniyOnuku Y30ekucran Ne PF-60 ot 28 suBaps TaHHOTO CHIphs OoJiee ueM Ha 10 % 3HAYUTEIIBHO
2022 roga, yrBepauBmuM «CTpaTeruio pa3BUTHS CHIKAET NPOYHOCTh U PACTSHKUMOCTD IPSIKU.
HoBoro V306ekucrana na 2022-2026 rogs», Kpome toro, B mporecce MexaHH4eCKOl nepepa-
ONpeAENeHbl 3a/la4ll M0 PA3BUTHIO LIEIKOBOM U O0oTkn momyvaercss Jumb 45-50 % mose3Horo
MIEPCTSHOW MPOMBIIUIEHHOCTH, a TAaKXe M0 CO3- BOJIOKHA, ITPH 3TOM BOJIOKHA UMEIOT YKOPOUEHHYIO
JaHUIO MepepadaThIBAIOUINX KIACTEPOB B JIETKOH JUIMHY .

MPOMBILIJIEHHOCTH. B 3Toil cBsi3u mepepaboTka B pamkax nusaitHepckoro mojaxonaa Reico-
JUKUHCOBBIX OTXOJOB M CO3/IaHWE HA WX OCHOBE nics, paspaborannoro Santacruz Zaragoza, n3ydeH
BBICOKOKAYECTBEHHON TMPOAYKIMH HE TOJIBKO OMBIT CO3JaHUSI OJNISKIBl W3 IepepadOTaHHBIX
CIOCOOCTBYET PELICHUIO0 HKOJOTHMYECKHX Mpo0- JUKMHCOBBIX MaTepHalloOB Ha OCHOBE IpPHHIMIA
JeM, HO U o0ecledyuBaeT MOBBIIIEHUE 3KOHOMU- MOHOMarepuaya. JlaHHBIH MOAXOJ Npelonaraer
qeckol 3((eKTUBHOCTH 3a CYET HCIIOIB30BAHUS OTKa3 OT CJOXXHBIX CMECOBBIX COCTaBOB U IIpU-
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MEHEHHE IKOJIOTHYECKH O€30MacHbIX TEXHOJIOTHI
OTAEIKH, YTO 00ECTeYNBACT BO3MOXKHOCTh Jallb-
HeHmeH nepepaboTKy H3ACITHH.

B wnccnepoBanmsax Siddiqua m coaBTOpOB
OBUIM MTPOaHaIM3UPOBaHBI (PU3UKO-MEXaHUIECKUE
CBOWCTBa (pa3phiB, MPOYHOCTH Ha PACTDKEHHE,
MIPOYHOCTH IIIBOB), CTOMKOCTH OKPACKH (K CTHPKE U
TPEHUIO), TEPMHUYECKHE XapaKTEPUCTUKU (COMpO-
TUBJICHUE U TETUIONMPOBOJHOCTB), & TAKXKE MMOKa3a-
Tean KoMQopTa (MATKOCTb, KECTKOCTH, BO3IYXO-
MPOHHULIAEMOCTb) OPIOK, N3TOTOBJICHHBIX U3 JXKUH-
COBBIX OTXOJIOB PacKposi. Y CTaHOBIIEHO, YTO MPOY-
HOCTh TiepepabOTaHHBIX HM3AENUI CHM)KAETCS Ha
4,38 %.

Komnosuthbiii mMatepuan Denimolite, pas-
pabotaHHbIii Myers, IEMOHCTPHPYET BO3MOX-
HOCTh CO3/IaHWS HOBOTO MaTepuaina I UHTEPh-
€pHOTO In3aiiHa ¥ apXUTEKTYPhI MyTEM 00beJIHE-
HUS JDKMHCOBBIX OTXOJIOB ¢ OMO-CMOJIOH pacTH-
TEHPHOTO TPOUCXOXKIACHUSI.

Cpenu y30eKkckux ucciemoBareneii Xakum-
xonoB W.III. B cBoux paborax wu3ydayJ BO3-
MOXXHOCTH CO3JIaHUSI HOBBIX MOJEJEH OJIeXKIbI,
aKCeccyapoB MW JEKOPAaTHUBHBIX W3JENHNA W3
JDKAHCOBBIX OTXOJI0B. B cBOO ouepenp, Dnmy-
pomoB A.A. mpoaHaTM3UpOBaT (PUIUKO-XUMHUYIEC-
KH€ CBOMCTBA TEKCTHIILHBIX OTXOJIOB U pa3padoTat
TEXHOJIOTUIO MOJYYCHUA KOMIIO3UIIMOHHLIX MaTe-
pHaJIoB Ha UX OCHOBE.

Hepeménnrie npobiempl. AHanm3 cyiiec-
TBYIOIIEH HAYYHOH JINTEPaTyphl OKA3BIBAET, UYTO
HCCIICAOBAHUS, IOCBAMIEHHBIE  KOMIIICKCHOM
OIIEHKE TIapaMeTPOB JU3aiiHa U Ka4eCcTBa U3JIEIHA,
W3TOTOBJICHHBIX W3 TiepepabOoTaHHOW JHKHUHCOBOM
TKaHM, OCTAlOTCS HEJIOCTaTOYHO pa3paboTaH-
HbIMU. B 4YacTHOCTH, BIMSHUE JHU3aHHEPCKUX
METO/JIOB, TAKHX KaK JIOCKYTHAsl TEXHUKA (TTIYBOPK)
W anTuTuKaIys, Ha Ka4eCTBO M KOHKYPEHTOCTIOCO0-
HOCTB TMIPOJYKIINH, & TAK)KE COOTBETCTBHUE Iepepa-
OOTaHHBIX MaTEPUAIIOB 3PTOHOMHYECKHM U 3CTE-
TUYECKUM TpeOOBaHUSAM H3YUCHO HE B IOJIHOU
Mepe.

VIMeHHO 3TH BOIPOCHI ONpPEAEsIIOT OCHOB-
HYIO 1IeJIb JAHHOTO MCCIIEJOBaHUS — KOMILIEKC-
Has OIIEHKa MapaMeTpoB JH3aifHa W KadecTBa
W3JIeNNiA, W3TOTOBJIEHHBIX U3 TepepadoTaHHOM
JOKHHCOBOW TKaHM, a TAKXKe aHaJIM3 UX COOTBET-
CTBUS PBLIHOYHBIM Tpe6OBaHI/I$IM U KOHKYPEHTO-
CIIOCOOHOCTH.

Mamepuansl u memoovl UCC1€006AHUT

B kauectBe oObekTa uccienoBaHUS ObUIN
BI)I6paHBI U3aCIus, M3TOTOBJIICHHBIC HAa OCHOBC
JDKAHCOBBIX OTXOJIOB, COOpPaHHBIX B COTPYJHH-
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yectBe ¢ HaydHbIM IEHTPOM JIETKOW MPOMBIIIEH-
HOCTH Y30ekucraHa, TallKeHTCKMM WHCTUTYTOM
TEKCTUJIbBHOM M JIETKOW MPOMBIIUIEHHOCTH U
HamanranckuM TocyqapCTBEHHBIM TEXHUYECKHM
YHHBEpCUTETOM. MccienoBanue MpPOBOAMIOCH B
2024-2025 romax B 1a0OpaTOPUSIX YKa3aHHBIX
YUpEKIACHUIM.

OOBEKTHI CCIICTOBAHMS:

1-1 xaTeropus NpOAYKUUH: opexna (Ku-
JTIeT, F00Ka) U akceccyapsl (CyMKa), H3TOTOBJICHHBIE
W3 TPOU3BOJCTBEHHBIX OTXOJOB C HCIIOIB30Ba-
HUEM JIOCKYTHOH TEXHHKH (II9YBOPK).

2-1 KaTeropusi TPOJYKIUHU: TPEAMETHI
uHTepbepa (MOMyIIKa, AEKOPaTHBHOE IIaHHO),
M3TOTOBJIEHHBIE C HCTIOJIb30BAaHMEM BOJIOKHHUCTOTO
HANOJMHUTENST W3 OBIBIIMX B yHOTpeOJIeHHH
HKUHCOBBIX TKaHEH.

3-s1 KaTeropusi MPOAYKIHUH: AEKOPaTHB-HbIC
W3JICTUsl,  BBIMOJIHEHHBIE  KOMOMHUPOBAaHHBIM
METOJIOM (JIOCKYTHAsI TEXHUKA + amlTUTUKAITH ).

IIpuMeHEHHBIE METOBI

Ompenenenue MOpoYHOCTH.  McmbITaHus
MPOBOIMIINCH HA YHUBEPCATBHON MCIBITATEEHON
mammeae ZwickRoell B coorBercTBHMM cO cTaH-
nmaptom DIN 53857. JIns kaxxmoro BUIa W3AETUS
OBLIO MPOTECTUPOBAHO 110 5 00Pa3IOB, ITOCIIE Yero
OBLIH PacCYUTAHBI CPETHUE 3HAUCHUSI.

OnpezeneHue  CIIOCOOHOCTH — COXPaHSTh
¢dopmy. IlokazaTens oleHUBANCS MyTEM OIpee-
JIeHWs1 U3MEHEHUsI pa3MepoB u3aenuii (%) nocne 5
LUKJIOB CTUPKH coriacHo cranaapty ISO 5077.

Opronomuyeckas ouenka. [Iposoaunacs 10
JKcIiepTaMu  (AM3aifHEpPBI, KOHCTPYKTOPHI, TEX-
HOJIOTH) TI0 5-0aJIbHON cHCTEME ¢ YUETOM YH00-
CTBa HOIICHUS, CBOOONBI ABHXKCHHH W YpPOBHS
Komdopra.

OcTernyeckas OLEHKa. 15 »KcCHeproB-
JIM3aliHEPOB OLICHUBAIN U3ZCIUS M0 S5-0a/UIbHOM
CHUCTEME M0 TaKUM KPUTEPHSM, KaK TapMOHHS
LBETa, KOMIIO3MLMOHHAS LEIOCTHOCTh U XYJO-
JKECTBEHHAsl BBIPA3UTEIbHOCTb.

Nzyuenne priHOUHOTO ciipoca. OTHOIIEHNE
notpebuTenell K M3AeIusIM U3 mnepepaboTaHHOro
JEHUMa M3y4aJloch MOCPEICTBOM OHJIalH-OIpoca
(n=120 pecrnoHIIeHTOB) U 0OCYXJeHH B (OKycC-
rpynmax (n=15).

Pezynomamuor
obcysrcoenue

AHamu3 (U3HKO-MEXAaHUYECKUX CBOMCTB
H3JICITHH.

B Tabnuue 1 npexacraBieHs! GU3HKO-Mexa-
HUYECKUE XapaKTCPUCTUKU Pa3IUYHBIX H3IEITHN
13 nepepaboTaHHOTO IeHNMA.

Uccneoo6anus U ux
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Tabmmna 1. ®u3nko-MexXaHUIEeCKHe CBOWCTBA M3CNNH U3 IepepaboTaHHOTO IeHUMAa

Conepranue PaspeiBHas cuiia CoxpaneHnue IIpouHocTs nBa
Tum n3nenus nepepaboTaHHOTO (N) bopwst (%) (N)
crIpbst (%) P ’
JlockyTasrii xwmet (1-5 100 500425 32403 210+ 15
KaTeropusi)
JlockyTtHas cymKka (1-1 100 630 + 30 28+02 245 + 20
KaTeropusi)
[Moxymika ¢ BOJOKHHCTHIM 70 B 45404 _
HamoJHuTeNeM (2-51 KaTeropus) ’ ’
[TanHHO, BBINOTHEHHOE
KOMOWHHUPOBAHHBIM METOIOM 85 450 + 20 35+0,3 185+ 12
(3-51 kaTeropus)

Kax BugHO M3 maHHBIX TabmuIsl 1, cymka,
W3TOTOBJICHHAS METOJOM JIOCKYTHOH TEXHHKH,
obiamaeT Hanboumbinei npounocteio (680 N), uto
OOBSICHSIETC KOHCTPYKIIMEH H3Aenus U KOMOH-
HallMEN HECKOJIbKUX CIOEB TKaHU. Pa3pbiBHaAs
cwia JockyTHoro kmiera (520 N) Takxke
COOTBETCTBYET IKCILUTYaTAIIMOHHBIM TPEOOBAHUSM.
B uccnemoBanusax Anasa U COaBTOPOB OTMeE-
4ajloCb, 4YTO IpH YBCIUWYCHHMU OOJU II€pepa-
06oTaHHOTO ChIphs Oonee yeM Ha 10 % mpoyHOCTH
MIPSDKA 3HAYUTENBHO CHIDKaeTcsl. OHAKO B HAIIEM
WCCIIEIOBAHUN M3JENUsl, U3TOTOBJICHHBIE JTAXKe U3
100 % mnepepaboTaHHOrO Marepuasa, HPOIECMOH-
CTpUpPOBaJM JOCTAaTOYHBIE IIOKA3aTeNH TPOU-
HOCTH. DTO MOXHO OOBSICHUTH OCOOCHHOCTBIO
JIOCKYTHOM TEXHOJIOTUH — O00bEIMHEHUEM TKaHEH
B HECKOJBKO CIIOEB, YTO CIIOCOOCTBYET IOBHI-

IICHHUIO O0IIeH TIPOYHOCTH H3ICITHSL.

[To mokazarento coxpaneHus (GOpMBI Hau-
My4YIIAA pe3ynbTaT Ol 3apUKCHpOBAH y JIOC-
KyTHOH cyMkH (2,8 %). [logymika ¢ BOTOKHUCTBIM
HATOJIHUTENIEM T[O0Ka3ajla OTHOCHUTENBHO Oolee
BBICOKYIO Jedopmariuio (4,5 %), 4ro cBsizaHo ¢ €6
MATKOH KOHCTPYKLMEHM M CBOMCTBAMH CXKUMa-
eMocTy HanoiHuTeNs. B nccnenoBanmsax Siddiqua
W COaBTOPOB OBUIO YCTaHOBJICHO, YTO MPOYHOCTH
U3/IeNnil U3 TepepabdOoTaHHBIX MAaTEepPHUANIOB CHHU-
)kaeTcss Ha 4,38 %. B HameM wHccliemoOBaHUHA
JTaHHBIHN TTOKa3aTensb BapbupoBaiics ot 2,8 % 1o 4,5
% B 3aBHCHMOCTH OT THIIA M3JIEJIMSA, YTO IOJ-
TBEP>KJAET UX BHIBOJIBI.

Amnanus OPrOHOMHYCCKUX M ICTCTUYCCKUX
XapakTepucTuk wusfenuil. B Ttabmuue 2 mnpen-
CTaBJICHBI PE3YJIbTAThl SKCIIEPTHON OIICHKH.

Tabnumna 2. Pe3ympTaThl 5proHOMHYECKON M A3CTETHUECKON OIIEHKHU M3AeHi (110 5-0amipHON cucTeMe)

= = w A
s < &=
g 5 2 = IS
5 % & g[ = 5 =
5 = oy = 8 A
T = 2 = = = =
Tun uznenus o = S B <t =
= 5 S S = £ 5
1) 5 ~ = o °
O O (=9 < SEE=?
2 s = 75
> O .
JIockyTHBII xuIeT 4,6 4,8 45 4.7 4.9 4.8
JlockyTHas cymka 4.8 — 47 4.9 5,0 4.9
TToxymika BOJOKHUCTBIM
ony ¢ OJIOKHHC 5,0 - 4,9 4,5 4,6 4,4
HAITOJIHUTEIIEM
ITanno BBITIOJTHEHHOE
> _ _ - 4.8 47 48
KOMOMHHUPOBAHHBIM METOIOM

JlaHHBIe TAOIHUILI 2 MOKA3LIBAIOT, YTO BCE
U3ENUs B BBICOKOH CTENEHH COOTBETCTBYIOT
SPTOHOMHYECKUM U 3CTETUICCKUM TPEeOOBAHUSM.
HauGonee BbICOKHE OIEHKH IMONTy4dniIa JIOCKyTHAS
cymka (5,0 mo mokazaremnto KoMIo3uimu u 4,9 mo
XYIO)KECTBEHHOW BBIPA3UTEILHOCTH). JTO TIOJ-
TBEP)KIACT KOHIICIIINIO «IMOITHOHAIIBHON JTOJITO-
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BEYHOCTH» NPEUIOKEHHYI0 Santacruz Zaragoza,
COrJacHO KOTOPOW 3CTETHYECKH IpHUBIEKa-
TEJIbHBIE W3JENUS CIyXaT JOJiblle M pexe
MPEBPALIAIOTCS B OTXO/IBI.

JIOoCKyTHBIN JKHJIET TaKKe IOJyYMJI BBICO-
kue oreHku (4,8 mo cBobome ABmxkeHU u 4,9 1Mo
KOMIIO3UIIUK), YTO CBHUIETEIBCTBYET O COOTBET-
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CTBHH U3AEIHSI SPrOHOMUYECKUM M SCTETUIECKUM
TpeboBanusAM. [lomymika ¢ BOJIOKHHCTBIM HAIOJ-
HHUTEJIEM TIOJNyYWJa HAWBBICIIYIO OIGHKY IIO
mokazaremo komdoprta (5,0), oqHako €€ 3cTeTH-
YecKHe IMOKa3aTeld OKa3aluCh HECKONBKO HUKE
(4,4-4,6), uro 0OBsCHSIETCS €€ MPEUMYIIECCTBEHHO
(YHKIIMOHAIEHBIM XapaKTePOM.

OTHONICHHE TOTPEOUTENCH K U3JIEIHUIM W3
nepepaboTaHHOTO JeHUMA. Pe3ynbTaThl OHJIAIH-
ompoca (n = 120) u 06cyxeHn B poKyc-rpymmax
(n = 15) mokazanu cienyroiiee:

e 78 % pECHOHIIEHTOB BBIPA3WIN TOTOB-
HOCTH TIPHOOpPETaTh M3/ENNs, U3TOTOBJICHHbBIE W3
nepepadoTaHHBIX MAaTEPHAJIOB.

e OCHOBHbIE MOTHUBBI TIOKYIKH: SKOJIOTH-
YyecKasi OTBETCTBEHHOCTH (65 %), yHHKaIbHOCTH
npoaykuu (58 %) n nocrynHas ueHa (42 %).

e 62 % moTpeduTenei OTMETHIIN, YTO Kauec-
TBO M3ACTHHA U3 NepepadOTaHHBIX MaTepHaJIOB HE
yCTyHaeT U3AEJUSIM U3 IEPBUYHOTO CHIPHSL.

e HanbGonee BocTpeOGoBaHHBIE BUABI TIPO-
nykuuu: cymku (72 %), onexaa (58 %) u npen-
MeTbl nHTephepa (45 %).

[lonmy4yeHHsle pe3yabTaThl COTIACYIOTCA C
uccnepoBanusamu Karmakar u coaBTopoB, B KOTO-
PBIX OBLIO TOKa3aHO, YTO UCHOIb30BaHuE 10 50 %
nepepadOTaHHBIX BOJIOKOH B COCTaBe MNPSDKU
BO3MOXHO 0€3 3HAYHTEIILHOTO YXY/IICHHS Kayec-
TBa mpoayKiuu. Kpome TOro, MHpPOBOH pPBIHOK
upcycled denim B 2024 roxy cocrasui 1,09 miapn
JI0JUTapOB H, IO TPOTHO3aM, TOCTUTHET 1,86 Miipa
nmoiapoB K 2031 romy, 9TO CBUAECTENBLCTBYET O

pacTylieM CIpoce Ha MOJJOOHYIO MPOIYKIIHIO.

BiusiHue nuzaifHepCKUX SKCIEPUMEHTOB Ha
KadecTBO MPOIyKINH. B Xoxe nccnenoBanus OpuH
MPOAHAIM3UPOBAHBI TIOKA3aTeIN KadecTBa M3e-
JIUH, CO3JaHHBIX Ha OCHOBE PAa3JIMYHBIX JTU3ai-
HEPCKUX TOAXOMOB (JOCKYTHas TeXHWKa, aIIDIH-
Kanys, KOMOWHUPOBAaHHBIE METO/BI).

JlockyTHas Texnuka. CoelMHEHHNE TKaHEH B
TCOMETPUUYCECKUE KOMITO3UIIMA HE TOJBKO TOBHI-
[IaeT MPOYHOCTH M3AETHS, HO M CO3/IAET YHUKAIb-
HBIH acreTnueckuii 3¢ ¢ext. OgHako OonbpLioe
KOJIMYECTBO IIIBOB YBEIMYUBACT TPCOOBAHUS K MX
MPOYHOCTH. B Hamem wmcciiejoBaHWK MPOYHOCTH
IIBOB JIOCKYTHBIX U31ienuii coctaBuia 185-245 N,
4TO BBIIIEC HOpMaTHBHOTO TpeboBanus (150 N).

Merop annnukanuu. Mcnonb30BaHue A€KO-
PaTHBHBIX 3JIEMEHTOB MOBBIIIAET ACTETUYECKYIO
LIEHHOCTh U3/CIHI U MOJOKHUTEIBHO BIUICT Ha UX
PBIHOYHYIO MPHBIEKATEIBHOCTh. DKCIEPTHI OIle-
HWIA XyJ0KECTBEHHYIO BBIPA3UTENBHOCTh H37Ie-
JIMH ¢ anmuIMKanuei B 4,8 Gamia.

BosiokHuCThII HanonHUTENb. BonoKHUCTBIE
HATIOJTHUTEIH, TOJYYCHHBIE MyTEM H3MENbYCHUS
WCTIONb30BAaHHBIX JUKHUHCOBBIX TKAaHEH, SIBIAIOTCS
9KOJIOTHYECKH M 3KOHOMHYECKH BPPEKTHBHBIM
pelIeHreM /ISl U3rOTOBIEHUS PEIMETOB UHTEPh-
epa. IlogoGHO  KOMIO3UTHOMY  MaTepHualy
Denimolite, paspaborannomy Myers, B Haiiem
WCCJICJIOBAHUN TaKKe OBbLIO YCTAHOBJEHO, YTO
TakWe  HAMOJHUTENH  O0JIaJafoT  BBICOKUMH
W3OJISIIMOHHBIMHU CBOHCTBAMH.

Pucynox 1. OOpasipsl n3fenuii, M3rOTOBIEHHBIX METOJIOM JIOCKYTHOM TEXHHMKHM (IIPYBOPK) M3 MepepadoTaHHOI

IPKUHCOBOM TKAHH.
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Pucynox 2. Bnusnue pa3iandHbIX JU3aiHEPCKUX METOIOB Ha 3CTETHKY M3JCIHUH (JuarpaMma).

AHanmu3  KOHKypeHTocmocoOHocTH. Ha
OCHOBE TIOJTYYEHHBIX JaHHBIX KOHKYPEHTOCIOC00-
HOCTh WB3JENHA U3 TepepadOTaHHOrO eHUMA
OIIEHMBAJACh IO CIEIYIOINM (aKTopam.

IToxasaTenu kauvectBa: Bcee wusnmenus B
HAaIlIeM HCCIIeIOBAaHNH COOTBETCTBYIOT HOPMATHB-
HbIM TpeOOBaHUSAM W MOTYT KOHKYPHPOBATh C
aHaJIOTaMH, HW3TOTOBICHHBIMH U3 TEPBUYHOTO
CBIPBSI.

Okojoruueckue mnpeumymecTBa: [Ipous-
BOJACTBO M3JENHUIl M3 MepepaboTaHHOTO ChIPbA
COKparaer moTpe0IeHne BoJbl ¥ HEprun Ha 50—
70 %, UYrO TO3BOJSIET MPETEHAOBaTh Ha
skoJoruueckyto ceprudukanuio (GRS, EIM).

YHUKaNbHbINA 1U3aliH: MeToAbl JIOCKYT-HOU
TEXHUKHU M alIUIMKAIAW JIeNa0T KKI0e U3IeTne
YHUKaJIbHBIM,  CO3llaBas  JIOTIOJTHUTENb-HYIO
[IEHHOCTH JJIS TOTPEOUTEIICH.

LenoBoii cerment: Usnenus u3 nepepado-
TaHHBIX MAaTepUANIOB 3aHMMAIOT CPEIHUN U
BBICOKMH IIEHOBOM CErMEHT, OpPUEHTUPYACh Ha
9KOJIOTHYECKH CO3HATENLHBIX TOTPEOUTENECH.

3akniouenue

JlanHOE HcceoBaHUE IO3BOJMIO KOM-
IJIEKCHO OLIEHUTH MapaMeTphl Tn3aliHa 1 KadecTBa
W3JIeNNiA, W3TOTOBJIEHHBIX W3 TepepadOTaHHOTro
JneHuMa. M3nenus, co3naHHble ¢ UCIOIb30BaHUEM
JIOCKYTHOW TEXHHKH, allUIMKallMd W BOJIOKHHUC-
TOTO HANOJHUTENS, IEMOHCTPHPYIOT BBICOKHE
MOKa3aTeln KauyecTBa M MOTYT KOHKYPHPOBAaTh C
U3JENUSIMA U3 TIEPBUYHOIO ChIpbA. OcobeHHO
W3JIeNHs U3 JIOCKYTHOW TE€XHHKH, WU3TOTOBJICHHBIC
Ha 100 % w3 mnepepaboraHHOrO Marepuana,
MoKa3ajly BBICOKYIO mpouHocTh (mo 680 N) u
9CTETUYECKHE MMoKaszarenu (4,9 6ama).

Juzaiinepckue MeTo/bl, TAKHE KaK JIOCKYT-
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Has TeXHHKAa W aNIUIMKalys, MOBBIIIAIOT 3CTETH-
YeCKyl0 LEHHOCTh M3/ACIUHA U TOJIOKUTEIHHO
BIMAIOT HAa UX PHIHOYHYIO NPHUBIEKATEIHHOCTb.
OKCIIepThl OLEHWIM KOMIIO3UIMOHHYIO LIEIOCT-
HOCTb WM3[ICNINH, BBITOTHEHHBIX dTHMH METOJaMHU,
B 4,9-5,0 Gana.

OmnnaitH-onpoc nokasai, uto 78 % pecrnon-
JNEHTOB TOTOBBI NPUOOpETaTh U3ACHHS U3
nepepadoTaHHBIX MAaTEPHAJIOB, YTO TIOATBEPKAAET
HaJIN4Me PHIHOYHOrO crpoca. OCHOBHBIMH MOTH-
BaMH TOKYNKH SBISIOTCS SKOJOTHYECKAs] OTBET-
CTBEHHOCTH (65 %) M yHHKaTBbHOCTH TPOIYKIIUH
(58 %).

[ pacimpenus Npou3BOACTBA U3AEIHN U3
nepepadoOTaHHOTO JIEHUMa PEKOMEHYETCsl BHEJ-
path cuctemy cepruduxammu (GRS, EIM). Takxe
1enecoo0pa3Ho pa3paboTarh JIOKaIbHEIE 00pa3o-
BaTeNbHBIE MPOrpaMMbI [0 OOYUYEHHIO METO/AaM
JIOCKYTHOW TEXHUKH W aNlUIAKAILIUH.

PasBuBas uccinenoBanusa U.II. Xaxumxo-
HOBa U A.A. DiMypojioBa, HEOOXOAMMO CO3aTh
MOJHBIA KajgacTp JUKUHCOBBIX OTXOJIOB, COOH-
paeMbIXx B Y30eKuCTaHEe, U YCOBEPIIEHCTBOBATH
TEXHOJIOTHHM TIPOM3BOJICTBA M3JIENUN AN pas-
JINYHBIX IEJIEN.
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METOJO0JOT MUYECKHUHI MOJAXO0/ K TIPOEKTUPOBAHUIO
I'NIPOKOCTIOMA HA OCHOBE ®OPMHUPOBAHMUA
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Cmambsa noceawiena paspadomke Memooon02U4ecKux no0xX0008 K NPOEKMUPEAHUIO 2UOPOKOCMIOMA HA
ocHoge hopmuposanusn Kiaccugukayuu 600HvIX 6u006 chopma. Ilenvio Hacmoawyux uccnedosanuii aenaemcs
co30anue UHHOBAUUOHHBIX 6UO08 CepUU AdAnMupPoOBAHHBIX ZUOPOKOCMIOMO8 NO CheyupuKe 600HBIX 6U008 chopma,
nOGbIUIAA HAOEHCHOCMb U 3AU{UMHbIE CEOUCMEd, YIyuuwids Kompopm u npouzsooumensvnocms. Ilpeomemom
UCCNIE008ANHUSA GLICMYNACH CUCHEMA (Ye106€K — CUOPOKOCIMIOM — 600HAA CPeday, 20e 0coboe mecmo yoensaemcs
3awume uenoeeKka om 8030eliCmeus GHEUHUX (AKmopoe nymem QOpMUpPOSAHUA DPAUUOHATLHBIX GAPUAHINOG
KOMHOHEHMO08 2UOPOKOCHIOMA C YUemOoM IP2OHOMUKU U OUHAMUYECKO20 coomeéemcmeusn uzdenus. B cmamove
npeodnoHcena cucmemMamu3upo8anans KnaccuuKayus 600HbIX 61008 CROPMA C yUemom XapaKmepa 600HOIL cpedbl,
cmenenu eé KOHMpOAUPYeMocmu, MeMnepamypHviX RApaAMempos u mpedosaHuil K 3auiumHOil IKURUDPOGKe.
Pa3zpabomana moodenv conpajxceHus MmMuna CHOPMUGHOU OUCHUNIUHBL U XAPAKMEPUCMUK 2UOPOKOCHIOMOS
(monuwuna Heonpena, KOHCMPYKUUA, YC108Us 00a3amenvbHocmu npumenenus). Ocodoe Humanue yoeneHo 600HOMy
6UOY CHOpMA «CNATIOMA» KAK 6UOAM CROpMA C MAKCUMAIbHOU 2UOPOOUHAMUYUECKOU BAPUAMUGHOCHIbIO U
nOGbIUIEHHBIMU  mpedosanuamu K mepmozawume. OQO0CHOGAHA 3ABUCUMOCHIL 6bIOOPA IKURUPOGKU OM
memnepamypHsiX OUAnA30H08, CKOPOCHMU MedYyeHus u eempoevix yciaosuil. Ilpedcmasnennas Knaccuguxkauus
Modcem Oblmb UCROIB306AHA NPU PA3PAOOMKe HOBLIX U008 2UOPOKOCHIOMA C NOBbIUEHHLIMU 3AUWUMHbIMU
ceolicmeamu, a makKxyice NPU NOO20MOBKe CHOPHICMEHO08, pA3PAOOMKe HOPMAMUBHBLIX MPEOOBAHUN U
COBEPUIEHCIMBOBAHUU MAMEPUAILHO-MEXHUUECKO20 0DecnedeHUs MPEeHUPO8OYH020 npoyecca.
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OUHAMUKATIBIK, CIUKeCMIKMI ecKepemin 2ud0poKOCMIOM KOMNOHEHmMMmePIHiy YmblMObl OU3AUHBIH MHcacdy apKblibl
Kutowiini  colpmibl  pakmopnapoan Kopzayza oazeimmanzan "'adam-zudpoxocmiom-cy opmacel” xcyiiecine
oazeimmanzan. Makanaoa cy opmacwinbly, CURAMBIH, OHBIH, OACKAPBLILY 0apexHcecin, memnepamypa napamempepin
JHCoHe KOP2AHBIC KEPAN0apblHa KOUbLIAMbIH MAAnmaposl ecKepe Omulpoln, Cy CROPM mMypepiniy xcyieni dcikmenyi
ycvinvinaovt. Cnopm mypi men 2udpoKOCmMIOM CURAMMAMANAPLIH (HEONPEH KANbIHObI2bl, OU3AUHBL HCIHE MIHOemmi
nanoanany wapmmapel) 6aiIAHBICMBIPAMBIE M0Oeb 23ipaenzet. I'uopoounamukanvik 03zepziuimizi Maxcumanowvl
JHCIHeE IHCHLLY KOP2Ay MANAnmMAapsl HCo2apbl CHOPM MYpPi - CAAI0M Cy CHOPMBIHA epeKuie Ha3ap ayoapbliaobl.
Kabovikmer manoayoviy memnepamypa OuUAnA3oHbIHA, MOK MHCHUIOAMObBIZBIHA JCIHE JiCel HCA0AUNAPbIHA
mayenoinizi d0anendenzen. ¥cvlHvlizan dcikmeyoi KOp2auvlc Kacuemmepi HcaKcapmuslizan 2uopoKOCmIOMOEpOiH
Jcana mypaepin a3ipneyoe, COHOail-axK CROPpMuLbLIAPObl 0ABIHOAYOd, HOPMAMUGMIK MAIARMADPOA JHCIHE HCAMMBIZY
J102UCIMUKACBIH Jcemindipyde naiioananyza 601aool.

Heri3ri ce3aep: ruipoKoCcTIOM, AU3aliH, KOPFAHBIC, CEHIMAUIIK, KOJIAHBLIATHIH MaTePUAABIK
sKyiiesep, cy cnopT TypJepi, cnopT TypJiepi, CHIPTKBI dcepiep, pakTopaap.

A METHODOLOGICAL APPROACH TO WETSUIT DESIGN BASED
ON THE FORMATION OF A CLASSIFICATION OF WATER SPORTS
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This article is devoted to the development of methodological approaches to wetsuit design based on the
classification of water sports. The goal of this research is to create innovative wetsuits adapted to the specifics of
water sports, increasing reliability and protective properties, while improving comfort and performance. The
subject of the study is the "'person-wetsuit-aquatic environment™ system, with a particular focus on protecting
the wearer from external factors by developing rational variants of wetsuit components, taking into account
ergonomics and the dynamic conformity of the product. The article proposes a systematic classification of aquatic
sports, taking into account the nature of the aquatic environment, the degree of its control, temperature
parameters, and the requirements for protective equipment. A model for the combination of the type of sports
discipline and the characteristics of wetsuits (neoprene thickness, design, and mandatory application conditions)
has been developed. Special attention was paid to the water sport "'slalom"™ as a sport with maximum
hydrodynamic variability and increased thermal protection requirements. The dependence of equipment selection
on temperature ranges, flow velocity, and wind conditions has been substantiated. The presented classification
can be used in the development of new types of wetsuits with enhanced protective properties, as well as in athlete
training, regulatory requirements, and improvement of training logistics.

Keywords: wetsuit, design, protection, reliability, material systems used, water sports, sports,
external influences, factors.

Beeoenue B noxkiane aBcTpanuilckux Y4Y€HBIX OTMe-

Pa3Butne BOAHBIX BHIOB CHOpPTa B 9JaeTcsd, 4YTO B CTpaHE €XKEroJHO COBEpIIaeTCs
MOCJICAHNE JECATUIIETHS XapaKTepu3yercs pac- OKOJIO OIHOTO MMJUIMOHA MOTPYXEHUH MOJ BOJY.
LIIMPEHUEM CIIEKTPa HalpaBIE€HUN, NMPOBOAMMBIX B 2020 r. 8 CIIIA HacuMTHIBaIOCH OKOJIO YETBIPEX
Kak B KOHTpOJIMpyeMOW cpexae (TiaBaTelbHBIC MUJUIMOHOB AaiiBepoB. Ilo maHHBIM HeMenKoin
OacceifHbl), Tak W B YCJIOBUSIX HPUPOIHBIX koHpenepaun VDST, B 2019 r. HacuuThIBagoCh
aKBAaTOpUN Ppa3NUYHON cioxkHOCTH. Ilpu »TOM Oosee 85 ThIC. €€ uneHoB [1].
HOPMaTHUBHOE pPETyJIHpPOBaHUE JKWUIUPOBKU 3a- Oco0eHHO akTyajbHa Tpobiema uid cia-
YacTyl0 OTrPaHWYMBAETCS OTAEIHHBIMH HaIpaB- JIOMHBIX JIUCIUIUINH, PETYITUPYEMBIX MEXIy-
JICHUSMH U HE POPMHUPYET CUCTEMHOTO MOJIX0/1a K HapoIHBIMH (enepaunsmu, BKIrodas International
BBIOOpPY THIPOKOCTIOMOB B 3aBHCHMOCTH OT Canoe Federation, rme cmnopTcMeH (yHKIIHO-
TUJPOIMHAMUYECKON 1 TEMITEpATyPHOU Harpy3KHu. HUPYET B TypOyJICHTHOH cpele IpH TepEeMEHHOMH
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TEMIIEPAType BOJIBI.

COOTBETCTBEHHO € ATUM YBEIMUYMICA CIIPOC
Ha TUAPOKOCTIOMBI PA3JIMYHOI0 Ha3HAYEHHUSL.

Bonnele  Bumpl  cmopra OOBEOUHSAIOT
MWUIHOHBl TPaKTUKYIOIIMX [0 BCEMY MHPY,
crocoOCTBYsI (PH3UUECKOMY Pa3BUTHIO, 3[IOPOBBIO
n pekpeanuu. CorilacHO AaHHBIM H3 0030pOB,
TaKUX KaK MOJHBIH CIIMCOK BOIHBIX BUOB CIIOPTA,
UX TOMYJISIPHOCTB pacTeT Oiaroaaps AOCTYIHOCTH
n pasHooOpasuto. Kiaccudukarus 3THX BHIOB
[IOMOTaeT  CUCTEMAaTHU3HPOBAaTh  MOJIXOABI K
TPCHUPOBKAM, OSKHUIUPOBKE U OE30MacHOCTH.
OnHUM U3 KPUTHYECKHUX 3JIEMEHTOB SKHUIIUPOBKHU
SIBIISIETCS. THIOPOKOCTIOM, KOTOPBIM 3BOJIOLMO-
HUPOBAJ OT MPOCTHIX HEONPEHOBBIX KOHCTPYKIIHN
K BBICOKOTEXHOJIOTUYHBIM H3ACIHAM, HHTEI-
PUPYIOLIMM TEPMOHM3OJIALHUIO U THAPOIUHAMUKY.
Lenb craThyl — co37aHNe HHHOBAIMOHHBIX BUOB
CepUM aJaNTHPOBAHHBIX THJIPOKOCTIOMOB IO
cneuuuKe BOJHBIX BHUIOB CIOPTA, MOBBILIAS
HAJEeKHOCTh W 3alllUTHBIX CBOWCTB, Yiy4llas
KOM(OPT U MPOU3BOTUTEIHHOCTS [2, 3].

Mamepuanst u memoowt

B uccrnenoBaHusix M KJIACCHUYECKOW CIOpP-
tuBHOM Hayke H.JK. BynrakoBoil BogHbIE BHIIBI
CIOpTa TPAAWLHOHHO JENATCS IO XapakTepy
coBpeMeHHOU aestenbHOcTH [4]. OmHako coBpe-
MEHHBIE HCCJEJOBaTeld MpeaiaraT Oonee
nyookyto auddepeHipanuio;

® [10 cpeJie B3aUMOIEHCTBUS: HCCIIeT0BaHUS
MOJYEPKUBAIOT Pa3InYue MEXIY aKTUBHOCTBIO B
BoJie (TJIaBaHKE, CHHXPOHHOE IJIaBaHKE), Ha BOJIE
(Tpebuis, mapycHBIN CIOPT, CIIaJOM) U IO BOJOM
(maviBuHT, (hpUIAHBUHT);

® 110 DHEPreTHYECKUM 3aTpaTaM: B padoTax
M.TIapcuna, Jloypenc Xamapa BHUMaHUE YJie-
NsieTcsl KIacCU(QUKAIMK Ha OCHOBE 30H MOIITHOCTH
(aspoOHBbIe, aHa’pOOHBIE HArpy3KH), YTO Hamps-
MYIO BIHSET Ha TpeOOBaHMS K SKUMTUPOBKE [5];
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® TEXHOJIOTHYECKUI IIOAXOA: B COBPEMEH-
Heix pabortax [.M. IlonmoBa, A.B. CamconoBoi
npeaiaraloT Kiaccu(UIUPOBaTh BUABI CIIOPTA 110
CTETIEHU BIMSIHUSA «TEXHUYECKHX CpEICTB» Ha
pe3yibTaT, e THAPOKOCTIOM PpaccMaTpUBAaeTCs
KaK Ba)XHEHIIMI KOMIIOHEHT CHUCTEMBI «CIOPT-
CMeH — cpemay [6].

Kiraccndukaruis oTHOCHTETEHO OHMOMEXa-
HUKHA M TUAPOAMHAMHUKH B SKHIIMPOBKE Npea-
craBieHa Ha puc.l. M3ydeHue B3aumopeicTBus
Teja IUIOBLA C BOJHOM CPelol, B JAHHOM cilydae
3aHMMAaeT OCHOBHOE MECTO:

® Ha OCHOBE HccnenoBanuii Koncrantuaoca
[Mamagumutpry W Ap. AOKa3aHO, 4YTO THUAPO-
KOCTIOMBI BJIMAIOT Ha TPH BUAA CONPOTHUBIICHUS:
Bs3Koe (TpeHue), (opMoBOe (ZaBIeHHWE) M BOJI-
HoBoe [7];

® POJIb KOMIIPECCHOHHBIX MaTepuajoB aHa-
JU3UPYETCs B paboTax COBPEMEHHBIX CIIOPTHUBHBIX
(U3M0I0rOB, B KOTOPHIX YCTAHOBJIEHO, 4TO
MPaBUIBHOE JaBJICHHE CHIKAET BUOPALINIO MBIIII]
U CHOCOOCTBYET MOJACPKAHHIO ONTUMAIBLHON
IUIaByYECTH.

Knaccudukanms cymecTByOIHUX MaTepra-
JIOB M 3BOJIONUS THIPOKOCTIOMOB, IEPEXOJ OT
HATypaJbHBIX MAaTE€PUATIOB K BBICOKOTEXHOJIO-
TMYHBIM MTOJTUMEPaM:

e JiccIIeIOBaHUs B 00J1aCTH HEONPEHa U ero
MPOM3BOAHBIX JUIS JaiiBUHTa M TPHATIIOHA COCpe-
JOTOYEHBI Ha TEIJIOM3OJISIMOHHBIX CBOHCTBaxX U
TOJILKMHE MaTepuana ot 1 10 7 MM.;

eB 2010 romy oOBSBMIM 3allpeT Ha IIOJI-
HOCTBIO TIOJIMYPETAaHOBBIE KOCTIOMBI (pelIeHue
FINA), mocie 3Toro Hay4HbIif HHTEPEC CMECTUIICS
K U3y4YeHHI0 THIPO(GOOHBIX  (TEKCTHUIIBHBIX
THJIPOKOCTIOMOB) TPONMUTOK M YJIBTPa3BYKOBOH
CIIaliKe [IBOB.
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Pe3ynomamut  uccneooeanuii  u - ux
obcyrcoenue
Asrop JIx. DOmpBapac paccMaTpuBaeT

«aHATOMHYECKUH Kpoi» Kak (pakTop, MHHUMHU3U-
PYIOLIMIA OTpaHIMYSHHE TTOABUKHOCTH CYCTaBOB.
Ota KinaccupUKamus yYUTHIBAeT Kak Tpa-
IOULAOHHBIE OJIMMIMHACKUE AMCLUIUIMHBL (T1j1a-
BaHUE, TpeOJisd, CIaJioM), TaK U COBPEMCHHBIC
JKCTpeMalbHbIe (POPMBI, OTPAXKAIOLIHE TEHACHIINN
K MHTETPAINH TEXHOJIOTUN U dKoioruu [8].
Knaccudukas crnopTUBHOH ONEXIBI IS
BOJHBIX BHJIOB CIIOpTa pa3lielieHa W M3y4deHa 10
KJlaccaMm, ommpasck Ha MexmayHaponHeiii ['OCT

32993-2024 «Opexna cmnoptuBHas. OOmue
TEXHUYECKHUE YCIOBUSD) [9].

Pa3zmeprl u3nenuil OMKHBI COOTBETCTBO-
BaTh pa3MEpHBIM IPU3HAKAM THUIIOBOH (HUTYpEI
cornacuo 'OCT 31399-2009 [10], TOCT 31400-
2009 [11]) mns myxckux ¢uryp u T'OCT 31396-
2009 [12]), TOCT 31397-2009 [13] s KeHCKHX
¢duryp.

Ha puc. 2 mnpeacraBneHbl BUABI THAPO-
KOCTIOMOB B 3aBHCHMOCTH OT TEMIEpaTypbl
BOIHOW cpenpl, TA€ JAaHHBIE THIPOKOCTIOMBI
aJanTHpOBaHBl K chenuduke BUIOB CIOPTA,
yiydmas KoM(GOpT ¥ IPONU3BOIUTEILHOCTS.

SUGGESTED WETSUIT TEMPERATURE CHART

Frigid

Cool

-1

Tropical

2% +

Pucynoxk 2. [IpuMep rHIPOKOCTIOMOB B 3aBHCHUMOCTH OT TeMIIepaTypbl BOAHOH cpesl

B cepgunce u wxavimcepgpunce: mnomHbIE
MOKpBIE KOCTIOMBI C THOKMM HEONPEHOM ISt
cB00O/IbI IBM>KeHUH. OHU 3alUIIAIOT OT XOJ0/a U
ynbTpaduoseTa, MpoaieBas CECCHU.

B oOaiisunce u @puoatieunze: cyxue Wiu
MOJTyCyXHe MOJIENH JJIsl TITyOOKHX TOTPYKEHHMH, C
YCWJICHHOW 3alllUTOM OT AaBieHus. s Terbix
BOJl — KOPOTKHE BapUAHTBHI.

B nnasanuu  na omkpwimoii  6ode u
mpuamiaoHe: TOHKHE TIOJHbIE KOCTIOMBI C TJIAJKOH
MOBEPXHOCTBIO JUI CHIDKEHHS COINPOTHBIICHHUS
BOJIbl, 4YaCTO C 30HAMU TIOBBIIICHHON TJIaBY4YECTH.

B selikbopounce u  GOOHBIX  JbIOICAX:
KOPOTKHE VI TIOJHBIE MOKpBIE KOCTEOMBI JIJIst
3alMTHl OT MaJeHMH W XO0JI0JA, C aKIEHTOM Ha
YAapOIPOYHOCTb.

B pexpeayuonnvix sudax (SUP, cnopxe-
JIUHE): JeTKUe KOPOTKHE MOJENH i KoMpopTa B
TeIuIoi BoJie, hokycupyromuecs Ha UV-3ammure.

B epebnom cranome: cyxod THUI THIPO-
koctioma (Drysuit) cormacao T'OCT 71302-2024
[14] nna Ttemmepatypsl Boxael Hmwke 10° C.
T'uapokocTioMm 5/4/3 MM + HEOTPEHOBbBIE OOTHHKU
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(10-14° C). onnsrit rugpokoctiom (Fullsuit) 3/2
MM wmm 4/3 wmm  (15-19° C). Kopotkwii
rugapokoctiom (Shorty) 2 mm (20-24° C). Jlaiikpa
(pamrap/) U1 3aIUThI OT COJHIA + mopThI 25°C.

[IpumeHeHHnEe THIPOKOCTIOMOB —CHMXKAET
PHCK THIIOTEPMHUH M TOBBIIIAET 3()(HEKTUBHOCTD,
HO TpeOyeT MpaBUIILHOTO MO00pa MO pa3Mepy s
MUHHUMM3AIMUH 3a30poB [ 14, 15].

Bosbiioii Bkiiaza B co3gaHue rTuAPOKOCTIOMA
clenal CIOpTCMEH M (aHaT MO BOJHBIM BHJAM
criopra Jack O'neill. Bpsng mom ero mmeneMm
«O’Neill» cozman 65 ner Hazan, 3a 3TO BpeMs
KOMIIAaHUSI TpoIjia OOJbIION WHHOBAI[MOHHBIH
MPOIIECC 1O CO3JaHUI0 YHUKAILHBIX TEXHOJOTHI,
4yTo0Bl OOecreunTs KOM(pOPTHOE NpeObIBaHHE B
BOJIE JJa’Ke IIPHU HU3KUX TeMneparypax [16].

®dupma «O'Neill» paspabaTbiBaeT KOCTIO-
MBI M3 BBICOKOKa4e€CTBEHHOTO HEONpeHa, pado-
TaeT HaJ TEIUIONPOBOJHOCTHIO, TAKKE KOCTIOMBI
JAHHOTO TPOM3BOJMTENS THIATENBHO TIpopa-
ooranbl. «O'Neill» oTBevaet 3a pa3paboTKy cambIX
Ha/I&KHBIX 1 MHHOBALIMOHHBIX 3aCTEXEK B OTPACIU

(puc.3).
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(U.S. Patent #5,898,934)

Pucynoxk 3. 3amareHTOBaHHAS TUIABAIOIIAS 3a0HSSI U IepenHss 3acTéxka oT nmpomsBoautens «O'Neill»

Hwxe mpuBeneHp! Hambosee 9acTo UCTIONb-
3yeMbIE CHUCTEMBl BXOJ4, HCIONB3yeMble B
rugpokoctiomax «O'Neill» [17].

JaHHas WHHOBAIIMOHHAs CHCTEMA 3aJHErO
BXO/Ia 3allaTCHTOBaHA W SIBISIETCSI CaMOM WMUTH-
pyEeMO# 3acTE&XKOM B MUpPE. YHUKaIbHOCTh 3TOM
3aCT&KKM B TOM, 4YTO CBOOOAHO TILIaBaroIIas
BHEIIHSAS IHaHENb C KOPOTKOM MOJHUEH HJaéT
OIIyIIEHHE TIIOTHOTO OTCYTCTBHS 3aCTEXKH U
MpEeNOTBpallaeT MMONaJaHue BOABI B THAPOKOCTIOM
(puc. 3). Tarxe CTONT OTMETHUTH, BOPOTHUK HA IIIee
MoJT MOJHMEW yBenmuuuBaeT Kom(opT U Tpe-
JOTBpAIlaeT BO3MOXKHOCTH ~ 3aIIEMIICHUS  KOXKH.
Baprep Onokupyer momasaHue Hapy>KHOH BOJBI U
CITy’KHUT OCHOBaHUEM JIJIsI KOHCTPYKITUH TUTaBAIOIIEeH
3acté&xku. Kpome sToro, mMMeroTcs JpeHa)<HbIe
OTBEPCTHSI, KOTOPBIE BRIBOJIAT JII0OYI0 Boxy [17].

Bo Bpemss mpoBeneHHs aHAIUTHYECKOTO
0030pa OBUIM W3y4YeHBI HE TOJBKO HEMPEHOBBIE
THAPOKOCTIOMBI, HO ¥ HOBEWIHEe pa3pabdoTKu B
o0nacTu 3KO-KOCTIOMOB. Knaccuieckuii HeonpeHo-
BBIi KOCTIOM TPEJICTABIsIET COOOM BCIICHEHHOE
COeJIMHEHUE CHHTETHYECKOT0 Kay4uyKa, Ha3bIBACMBIN

Pucynok 4. Mogeins 3K0- THAPOKOCTIOMA
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nomrmepoM. Heompen co3maércss ¢ TIOMOIIBIO
XHUMHYECKHX TIPOIECCOB, BBI3BIBAEMBIX CBOOOTHBIMHU
paaukanamMu monuMepmsaiuu  «chloroprene», Tae
JKUJIIKUE COCAMHCHUSI KOMOMHUPYIOTCS TaK, YTO OHU
MEHSIOT XUMHYECKYIO0 CTPYKTYpY I Ooee IUTiH-
HeIX Tlemed monmmepa. Ilocie a3Toro mporecca
OyyIuii HEONPEH PaCIUIABIISIOT BMECTE C IIEHO00-
pa3oBaTeNsIMU U IPYTHMH coeuHeHusMH [ 17-28].

B xome pa3zpaboTOK MOSBUINCH 3KO-THIPO-
KOCTIOMEI (puC. 5). DTO HE mepBas KOMIIAHUS, KO-
TOpast paboTaeT Hall Pa3padOTKaMHU KO-KOCTIOMOB.
Kommannst «Sooruz» COBMECTHO C TEXHOJOTHSIMH
«GURU PRO» momnpITanack ¢ MOMOIIBIO HCIIOTB30-
BaHMs1 0aMOYKOBBIX BOJIOKOH WJIU IEPepabOTaHHOTO
MOJIMACTEPA CO31aTh HKO-TUAPOKOCTIOM [20].

Tarxke xommanus «Wilduits» paspabotana
MOJICJIb  OKO-THJIPOKOCTIOMA U3 M3BECTHSAKA, H
WCTIONh30BaJIa SKOJIOTUYHBIN HeotpeH «Limestoney.
JlaHHBIM BCIIEHEHHBI MaTrepuan MPOU3BOIUTCSA U3
W3BECTHSKA, TaK KaK 3TOT MaTepHal MPHPOIHOTO
MPOUCXOXKICHHS, YTO TIO3BOJISIET OSTHM THIPO-
KOCTIOMaM yMEHbIIIATh OTPUIIATENTHHOE BO3/ICHCTBIE
Ha OKpYy>Karolryto cpemy [21].
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Taxoke ObLIM U3y4YeHBI pa3paboTKu «Xcely».
MuMO 3THX MHHOBAIIMOHHBIX Pa3pabOTOK MpoiTH
HEBO3MOXKHO. JTa KOMIIaHHS yCOBEPIIEHCTBOBAJIA
CBOIO TEIUIY0O U TEXHOJOTMYHYIO JIMHEHKY
rupoKkocTioMoB «Drylock», 3T KOCTIOMBI MOYKHO
HaJieBaTh JakKe B JISASHOU Boje [22].

B KkocTiomMax HOBOro TOKOJEHHUS ObLI
00HOBIEH BHyTpeHHHH cnoit « TDCy» (Thermo Dry
Celliant), naHHBIi cJIOH OJOOpPEH CO CTOPOHBI
Munucrepcta 3apaBooxpanenus CIIA. B stot
CIIOW B Tpolecce MpsIEHHUS BOJOKHA TOOABHIU
HOBBII MHHEpaj, TO3BOJISIOMINN TEIy COXpaHSTh
TEIUIO, BBIENSIEMOE B Ipouecce MHPPaKpacHOTo
n3nydeHus. Takxe BBICOKOE COAEp)KaHHE MHUHE-
paJloB B BOJIOKHE oOOecrevrBacT HaWMEHbLICEe
BJIaroIOIVIOIIEHHE U TO3BOJISET YCKOPUTH IIPO-
1ecc BbIChIXaHUS. Tak, THIPOKOCTIOM CTAaHOBHUTCS
emé u nerue [23].

I'unpoxoctiomsl nuHeiiku «Drylock» yren-
JICHBI C TOJIOBBI 10 HOT M MMEIOT [IBa BapuaHTa
noJKJIaaKku ¢ HoBelmel gopmynoit «Xcel Celliant
Black». DTo kpacHBIl ’KaKKapA ¢ BEICOKUM BOPCOM
Red Celliant Black mnpaktnyeckn 1o Bcemy
THUAPOKOCTIOMY ¥ 4YepHO-Oenbrit mpuHT «Celliant
Black» st my4iiero yreryieHust KpUTHIECKUX 30H
[23, 24].

JlaHHBII BCIICHEHHBIN MaTepHal «Japanese
Limestone Neoprene» u3 cepuu «Drylock» — 310
YIbTPA’IACTUUHBIN  SIMOHCKUM  XJIOPONpEH Ha
OCHOBE HM3BECTHsIKAa. BmecTo HeTAHBIX Mpomyk-
TOB JUISL €r0 CO3JaHMs MCHOJIb3YyeTCs NOOBITHINA B
[IaxTax U3BECTHSK, YTO JIEJIAaeT €ro ropaszio MeHee
BpenHBIM s 3Kojoruu. Hanompen — Ooljee
IUTOTHBIM W 3JJACTUYHBIA HEONPEH B CPABHEHHH C
MaTepuaiaMu MPEAbIIYIIUX TOKOJIEHUN, KOTOPBI
o0ecrieynBaeT MaKCHMallbHOE TeIlo, 3JacTHY-
HOCTb, COXpaHsis Ipu 3ToM dopmy [24].

Pazpabotunku oOpaTunu BHMMaHUE HE
TOJIbKO Ha TEIJIONPOBOJHOCTh MaTepHuaia, HO U
o0ecreynii KOCTIOM BOJOHENPOHHUIIAEMONW MOJI-
HUEH Ha MarHUTHOW 3acTéxXKe, OJOKUPYIOIINE
MOTaJlaHNe BOJBI MAHXETBl, W CIHEIHaIbHO
pa3pabOTaHHBIN AW3aiH IS UCATHHON MOCAIKH,
U Jaxe dKoJoruyHoe okpammBanue «Dope dyey,
MpeAoTBpaIiaroIiee BeIBeTanue [24].

Jenas BBIBOJ, MOXXHO CKa3zaTh, 4TO KOM-
nanug «O'Neill» Ha TpPOTSHKEHUM MHOTHX JIET
BHecJa OOJNBIION BKJIaJT B MHP THIPOKOCTIOMOB.
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Kaxnpiii Tox yuéHble, TEXHOJOTH W HHKEHEPHI
paboTaloT HaJg HOBBIMH KOHLEHIHSIMH, YCOBEp-
MICHCTBYS MPEABIAYIIHE MOJIETH THAPOKOCTIOMOB.
brnaromapsi Tpymam, SKcepuMeHTaM W paspa-
00TKaM MHOTUX YYEHBIX, POXKIAIOTCA HOBBIC,
Oojlee KayeCTBEHHBbIE, OTBevalolMe Heo0XO0-
IUMBIM TpeOOBaHHAM KOCTIOMBL llpm 3TOM
JIU3aiiHepBl PeAIararoT AJsl HUX HOBbIE BAPHAHTHI
IU3aifHa KOCTIOMAa, YTOO0 KauecTBO COOTBET-
CTBOBAJIO CTHIIIO.

Takxe co cTOpoHbI yueHHbIX TallmyiaaToBa
C.II. u 3ydaporoii 3.Y. Obul pazpaboTan QpyHK-
[IMOHATBHBIN TU3aiH U TITyOOKOBOJHBIX THAPO-
KOCTIOMOB, TIpeJHa3HAYEHHBIX IS CIacaTeIbHBIX
u TtexHuueckux pabor [30]. Ilepewiii oOpasen
THIPOKOCTIOMa HM3TOTOBJICH W3 Pa3pabOTaHHOTO
AIACTUYHOTO MaTepuaia THIlA HEONpeH HOBOU
CTPYKTYphl. OTOT MaTepuall OTBEYaeT BCEM
HEOOXOIUMBIM CTaHAAPTHBIM TpPeOOBaHHSAM CO-
rmacao ISO 15027-1:2012 [29], uMeeT BBICOKHE
3KCIUTyaTallMOHHbIE CBOMCTBA KaK B TEIIOHN, TaK U
XOJOJHOW BOJE, YCTOMYMB K MEXaHHYECKUM
BO3JIEMCTBHAM, 00JafaeT XOpPOIIeH TEeIIon30-
JSILMEH 32 CUET YIOPSAOUYECHHOM CTPYKTYpOu pac-
nostioxeHus mop [31].

I'ampokocTIOM ¢ ATMHHBIME PyKaBaMH |
OprokamMu pa3paboTaH C MOMOIIBID MOAYJIBHOTO
MPOEKTHPOBAHMsI, KOMOWHHUPOBAHUEM YEPHOTO U
Ceporo MaTepualoB, C BOPOTHHKOM CTOWKa, a
TaK)Ke JIOTIOTHUTENBHBIM JIEKOPATUBHBIM U (hyHK-
[IMOHATILHBIM O(OpMIIEHHEM B BUJE NMPOPE3NHEH-
HBIX CETMEHTHBIX YYacTKOB B 00JacTH KoJieH
(puc.5).

CHpOoeKTHPOBAHHBIN  THUAPOKOCTIOM W3
HEeolpeHa, pa3padOTaHHBIH Ha OCHOBE MOJYJb-
HOTO TIOJAXO/Aa, TapaHTHPYeT 3PrOHOMUYHYIO
MOCaJIKy, TUIOTHOE OOJeTaHhe M BBICOKYIO (PYHK-
NUOHATBHOCTh. OpUTHHANBHBIA JAW3ANH, BKIIO-
YalOIUH yCWICHHBIE YYaCTKH, JACKOPAaTHBHBIN
Tre€OMETPUYECKHIT OPHAMEHT M BBICOKOKAYECTBEH-
Hyl0 GypHHUTYpY, obOecrieunBas 3((EKTHBHYIO
TETUION30JIALINI0, U3HOCOCTOHKOCTh W y/IOOCTBO
ucnonb3oBanusa. KoHCTpyKius rapMOHUYHO 00be-
OUHSET ApXUTEKTOHUKY (POPMBI, 3CTETHUYECKYIO
MIPHUBJIEKATENBHOCTh M MPAKTUYECKYIO IIE€HHOCTb,
MOJYEPKMBasi 3HAYMMOCTh JlalibHEHIINX pa3pa-
06oTok B cepe (GYHKIIMOHAIEHON 3KUIHPOBKU

[32].
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Pucynox 5. 3amareHToBaHHasI MOJEb THAPOKOCTIOMA C IPUMEHEHNEM (PYHKIIMOHAIBHOTO JH3aiiHa

3aknrouenue

Knaccugukaipss BOAHBIX BHAOB CIOpPTa
MOTYEPKUBAET HX MHOT000pa3we, OT OMUMITHACKUX
JUCLUIUTAH JI0 SKCTPEMAIIbHBIX aKTHBHOCTEH, B TO
BpeMsi KaK THIPOKOCTIOMBI CIIy>KaT YHHBEp-
CAlbHBIM HMHCTPYMEHTOM aJanTalii K BOIHON
cpene. JanpHelimue uccnenoBanus OyayT (oky-
CHPOBAThCS HA YCTOMYMBBIX MaTepHallaX, TAKMX KaK
OMO-HEOIPEH, JUIS CHIDKEHHS AKOJOTHUECKOTrO
BO3/ICHCTBHS, TAK)KE MAKCHMAIBHO aJallTHPOBAHBI
K YCJIOBHUSIM DKCIUTyaTallly ¢ Y4€TOM SPrOHOMHUKH B
nuHamuke. [IpaBubHOE PUMEHEHUE SKUITMPOBKH
HEe TOJBKO IIOBBIIIAET 0OE30MacHOCTh, HO H
o0ecrieYnBaeT BEICOKHE PE3YIIHTATHI B CIIOPTHUBHBIX
COPEBHOBAHUAX W CIIOCOOCTBYET MOMYJISPH3AIINN
BOJIHBIX BHJIOB CIIOpTA.
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TII'H MAIIIMHACBIH HUKJIOT'PAMMACBI MEH MUKPOKAMEPAJIAP/IbI
KOJIJAHBII TUAT'HOCTUKAJIAY

JK. VCEHBEKOB* ' P MBIP3ATAL'

(AamaTel TeXHONIOrUsUILIK YHUBepcuTeti, Kazakcran Pecnyfankacel,
050012, Aamarsl, Toae 6u komeci, 100)
ABTOP-KOPPECTIOHICHTTIH AMEKTPOHABIK momrackr: zh.usenbekov@mail.ru*

Byn zeinvimu scymvicma my3y mizicmi KaublKmol mizih MAUUHACLIHBIY He2i32i HCYMbIC MeXAHU3MOEPIHIH
dazanvik 63apa 6aiinanvicoln ouaznocmukanay macenenepi Kapacmoipoinaost. 3epmmey TYPICAL GC6150 mizin
MAWUHACKL MbICAbIHOA Jicypeizinzen. Ka3zipzi wcenin eomnepracin canacelnoa mizin HcabObIKMApovl IHCO2APL
AHCOUIOAMOBIKMA  JCOHe  Y30IKCi3 dHcyMblc  icmeillmindikmeH, UHEHIH, KAUbIKMblY, MCINMapmKblUmoll, JHcoHe
Mamepuanovl HCbUINCOIMY MEXAHUIMIHIY KO32aNbICIAPLIHGIY, 0a71 (Pa3zanvlK calikecmizi mizic canacbl MeH
AHCADOBIKMBIH, CEHIMOINIZIH Kammamaceslz emyoin Hezizei wiapmul 6016in maovinadvl. DazanvlK apaKkamovlHaACMapObly
Oy3vLybl mizicmepoiyy emKiziziin anblHyblHaA, HCIRmIiY y3i1yine, MiziH OREPAUUATIAPLIHBIY MYPAKCHI3 OPLIHOATYbIHA
JHCOHE  MeXaHuzmMoepoiy Jcedenl  mo3yvlHa  aKenedi. Kymvicma Mukpoxkamepanap MeH  JHCYMbIC  UUKITL
HuKoZpammanapvin Oipnecin Koadamyza Hezizoenzen ouaznocmuxanay 20ici ycvinwiiean. Muxkpokamepanap mizin
MAWUHACHIH MONBIK, 00TMeKmeMel-aK, KO HCemKizyi KUblH aiiMaKmapoa omemin yHevlioam ypoicmepoi Haxmul
YaKslm pexcuminoe dHcane dasy mycipy apkbiivl 0aKbliay2a MyMKinOIiK Oepedi. Anvinzan deitnemamepuanoap nezizinoe
OUAZHOCIMUKANBIK, OKU2ANAPObIH  (DaA3AnblK JHcIHE YAKbIMMBIK RApamMempiepi aHbIKMAnbln, IKCHEPUMEHMMIK
yuknozpammanap Kypoliaovl. ¥celnwvlizan 20ic axaynapowvl epme Ke3eHOe AHLIKmayaa, HcadovlKmovl pemmey MeH
JHCOHOEY YaKbImbIH KbICKAPMY2a JHcoHe OHOIpicmiK muimoinikmi apmmulpyea MYyMKIinOIK 0Oepedi. Kymvicmuviy
NPAKMUKATIBIK, MAHBI30bLIbIZbL J3IPIIeH2eH d0ICHI MmIiziH J#cadOblzblHA MEXHUKANBIK Kbl3Mem Kopcemy dicyiecinoe,
COHOQII-AK, JCeHiNl OHEPKICINMIK OKY-2bl/IbIMU 3ePMXAHAIAPLIHOA KONOAHY MYMKIHOIZiMEH aliKbIHOANadbl.

Herisri ce3mep: Tirih MammHachbl, IMATHOCTHMKA, MHKpPOKaMepa, HUKJIOrpamMMa, ¢as3aibik
apakaTbIHACTApP, KAWBIKTHI Tiric.

DIAGNOSTICS OF A SEWING MACHINE USING
A CYCLOGRAM AND MICROCAMERAS

ZH. USENBEKOV*, R. MYRZATAI

(Almaty Technological University, Kazakhstan,
050012, Almaty, Tole bi street, 100)
Corresponding author’s e-mail: zh.usenbekov@mail.ru*

This research paper focuses on the diagnostics of a lockstitch shuttle sewing machine using the TYPICAL
GC6150 as a case study. In modern garment manufacturing, sewing machines operate at high speeds, which requires
precise phase synchronization of the main working mechanisms, including the needle, shuttle, thread take-up lever,
and fabric feeding mechanism. Any disturbance in phase relationships may result in stitch skipping, thread breakage,
unstable seam formation, and accelerated wear of machine components, ultimately reducing productivity and
operational reliability. The study proposes a diagnostic method based on the combined use of micro-video monitoring
and the construction of working cycle cyclograms. Micro-cameras enable visual observation of fast dynamic processes
occurring in hard-to-reach areas of the sewing machine without complete disassembly. Video recordings are analyzed
frame by frame to identify key diagnostic events and determine their time and phase parameters relative to the angular
position of the main shaft. Experimental cyclograms derived from the video data make it possible to detect deviations
from standard operating conditions at an early stage. The proposed approach improves diagnostic accuracy, reduces
maintenance and adjustment time, enhances machine reliability, and ensures stable sewing quality in industrial
production environments.

Keywords: sewing machine, micro-camera, diagnostics, cyclogram, phase synchronization.
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JTAATHOCTUKA HBEMHOM MAIIIMHBI C UCNTOJIb30BAHUEM
OUKJIOI'PAMMBI U MUKPOKAMEP

JK. VCEHRFEKOB ™, P. MBIP3ATAH

(AnmMaTHHCKHII TEXHOJIOrHYeCKHii yHUBepcuTeT, Pecny6ianka Kazaxcran,
050012, Aamarsl, yauua Touie 61, 100)
DrekTpoHHAs T0YTa aBTopa-Koppecmonaenta: zh.usenbekov@mail.ru™

B oannoui nayumnoii pabome paccmampueaiomcsa 60npoOChl OUAZHOCMUKU RPAMOCMPOYHOU YeaAHOUYHOU
wieeiinou mawunst Ha npumepe TYPICAL GC6150 ¢ ucnonv3oeanuem ananuza §hpazoéslx coomHuouieHuii 0CHOBHbIX
pabouux mexanuzmos. B coepemennvix ycnoeuax wigeiinozo npouzeoocmea 060pyooeanue QyHKyuonupyem na
6bLICOKUX CKOPOCIMAX, UYMO mpedyem GblCOKOU HMOYHOCMU CUHXPOHU3AUUU OGUIICEHUIl U2Nbl, HUelHOKa,
HUMEnPUMAZUGAMENA U MEXAHUIMA NPoOsudcenus mamepuana. Hapywenue pazoevix coommnowenuit meicoy
YKA3aHHBIMU MEXAHUIMAMU RPUGOOUM K NPORYCKAM CHENHCKO8, YXYOULeHUI0 KAueCcnea cCmpouKu, oopsleam numeil,
a makiice K CHUNCCHUIO HAOEHCHOCMU U pecypca padomvl wigennou mauiunvl. B pabome npeodnoscen memoo
OUAZHOCMUKU, OCHOGAHHBII HA COGMECHIHOM NPUMEHEHUU MUKPOGUOCOHADONIO0CHUA U NOCHMPOCHUU WUKN0ZPAMM
pabouezo yukna. Hcnonv3oeanue MUKPOKamep NO3601Aem  OCYW,ECMEIAMb  GU3YAIHBLIE  KOHMPOIb
ObICIPONPOMEKAIOUWUX NPOUECCO8 6 MPYOHOOOCHYNHBIX 30HAX MAUWUHBL Oe3 ee noanoil pazoopku. Ha ocnose
sudeo3anucell YuKcupyIomca XapaKkmepHole OUazHOCMUYecKue CoOObImMusl, Onpeoesiaencs Ux 6pemMeHHoe Noa0JceHue
u pazoevie napamempvt OMHOCUMENbHO y2ia NOEopoma 2naeno2o eana. Ilocmpoennvie IKcnepumenmasnvHole
UUKTIOZPAMMYL NO3B0NAIOM BbIAGNAMb OMKIOHEHUA OM HOPMAMUGHBIX PEXNCUMOE pPadomyl HA panneil cmaouu,
noGLIUAML MOYHOCHb OUAZHOCMUKU, COKPAWLAmb 6PeMs MEXHUUECKO20 OOCAYHCUGAHUA U  YIYUUIAmDb
IKCRIIYAMAYUOHKYI0 HA0EHCHOCHb WIBEHH020 000PY008anU.

KurueBble cjioBa: mBeiiHasi MallliHA, MUKPOKaMepa, IHATHOCTUKA, HMKJIOIpaMMa, (pa3oBbie
COOTHOILIEHHSI.

Kipicne JOTHSTIap MAIlMHAHBL TOJBIK OeJIeKTeMei-aK
XKenin eHepkocinTiH 3aMaHayd J1aMybl aKayJap/bl )KbBUIIAM 91 19T aHBIKTayFa MYMKiHJIIK
JKOFaphl JKbUIIAMJIBIKTBI aBTOMATTaHABIPbLUIFaH Oepeni, Oy perTey MEH JKOHJACY YaKbIThIH
TIMH MalldHAAPbIH KEHIHEH EHTi3yMeH Karap KBICKapTyFa, >KaOIBIKTHI Maiinamany koaddu-
Kypyne. OmapablH CeHIMIII JKYMBICHI KOIl JKaF- [UEHTIH OHE JKaNbl OHIIPICTIK THIMAUTIIKTI
Jaiia MallMHAHBIH HETI3rl JKYMBIC MEXaHH3M- apTTHIpyFa Jkarnai skacaiinel. CaHABIK Talgayra,
JICPiHIH — WHEHIH, KaWbIKbIH ,JKINTapTKbIIITHIH OeifHeTIpKeyTe JKOHE IUKJIOorpaMMaapibl Kojia-
JKOHE MaTepualJibl JKBUDKBITY MEXaHHU3MIiHIH HyFa HETI3JIeNINeH JKaHa JTUarHOCTHKAJIBIK 9JIICTEP
KO3FANIBICTAPBIH (pa3aibIK TYPFBIIAH JIOJ YidJiec- MEXaHM3MJISP/IIH JKYMBICBIHIAFbl €H a3 aybITKY-
Tipyre 6aiinansicTsl [ 1-5]. Japapl akay maijga OoiaMmail TYphIN aHBIKTayFa
JuarHocTUKaHbIH JQCTYpIi oficTepi — MYMKIiHJIK Oepei, ochlIailia MaTepUaIIbIK IIbI-
ke30eH Oakplnay, TOpanTapAbl OemIIeKTey KoHe FRIHAAPABI a3aWTHIN, OHIMHIH Oocekere KaOineT-
CBIHAKTHIK iCKE KOCy — Ko0OiHe eHOEK CHIHBIM- TIJITiH apPTTHIPAIBL.
JBLIBIFBI JKOFaphl OOJIBIN, KACBIPBIH aKayJap/ibl Ocbl  TYpFBIIAH ajifaHaa, MallldiHAHBIH
JKOHE OJIapJbIH Maija 0oy ceOenTepiH Kemen JKYMBIC KYPaJJIapbIHBIH ©3apa OpeKeTTecy CoT-
aHbIKTayFa opAaibIM MYMKIHIOIK — OepMmeii. TEpiH TIpKey YIIiH MHUKpOKamepalapAsl KOJJIaHy
CoHbIMEH KaTap, TIrH aOJbIKTapbhlH JIHarHOC- TIrIH Ka0/IbIFbIH JUATHOCTHKANIAY IBIH JJIITT MCH
THUKaJay/IbIH KOJIAAHBICTAFbl OMICTEPiHIH 0achIM TUIMIUTITIH afTapibIKTall apTThipaabl. MHUKpOKa-
Oeniri OypblHHAaH Oenrini OonraH aKayJapabl Mepanap — IUaMeTpi MaFbIH, )KapbIKTaHIBIPYMEH
aHBIKTayFa OarbITTaJiFaH, ajl MEXaHU3MIEPIiH JKOHE KECKIHJI KOMIIBIOTED SKpaHblHA Oepy
KO3FaJIbIC CUHXPOHIBUIBIFBIHBIH OY3bUIYBIH €pTe MYMKIHZITIMEH KaOJbIKTajIFaH bIKIIaM OciiHe-
KE3CHJEe OUarHOCTHKajay MaceJsenepl JKeTKUTIKTI KypbUIFbUIap. OnapIblH aFblH eJIeMAepl TiriH
3eprrenmereH [6—8]. [aiinanany GapbeIChIHIA TITiH MAIIMHACKIH TOIBIK OOJIlIeKTeEMEI-aK, KOJ JKET-
MalllMHACBIHBIH HEri3ri MexaHu3mjiaepiHiH dasa- Ki3y KWBIH ailMakTapja Oakpuiay >Kyprizyre
JIBIK, COUKECTIriHIH OY3BbUIYBI Til'y TEXHOJIOTHSIIBIK MYMKIiHIIK Oepeni.
YPIICiHIH mapaMeTpiepiHiH aybITKyblHa >KoHE MuxkpokaMmepanap MEH LHKJIOTPaMMHBI
JKaOMBIKTHIH CCHIMIUIITIHIH TOMEHICYIHE aJIbIIl Oipyecilm  KOJJaHy JUarHOCTHUKAHBIH aKapat-
KeJei. TBUTBIFBIH apTTHIpaabl, cebebi OailkayiblK (BHU3Y-
Kazipri 3amaHfbl JMAarHOCTHKAIBIK TEXHO- aJNNbl) JEPEKTep YaKBITTHIK JKoHE (pa3allblK Ta-
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JAyMEH TOJBIKTHIPBLIAAEI. byJl TIriH MarmvHa-
CBIHBIH JKYMBIC iCTEYiH KellleHl Typae Oaranayra,
OHBIH CEeHIMAUITIH apTTBIpyFa KOHE TITiH
OTICPAUSUIAPbIHBIH  TYPAKThI CAlachlH KamTa-
MachI3 €Tyre MYMKIHIIIK Oepe/i.

KyMmpic [WKI  OUEKIOrpaMManapbl  MEH
OeifHeOaKpUIaAY bl TUATHOCTHKANAY SIICI peTiHfe
KOJlaHy Oip LUK WICTIHAC XYMbBIC MEXaHH3M-
JepiHiH YaKBITTBIK XoHEe (pazajibIK mapameTplepin
dbopmanianFaH TypJe KepceTyre »oHe HopMa-
TUBTIK PEKHUMICPJCH aybITKYJIApJbl aHBIKTayFa
MYMKiHIIK Oepeni. OcbiFaH OaillaHBICTBI MHKPO-
KaMmepajapabl Haiganana OTHIPHIT TiTiH MallnHa-
JApBIH JUAarHOCTHKAaIay Ke3iHAe 3KCIePUMEHTTIK
HUKJIOTpaMMaiapbl d3ipJey JKoHE Kypy 63eKTi
FBUIBIMU-TEXHUKAJIBIK MiHACT OOIBIN Ta0OBIIAb.

3epTTey HbICAHBI — TY3Y TIriCTi KaWbIKTHI
tirin MamuHacel (TYPICAL GC6150 Tirin mamm-
HAChI MBICAJIBIH/IA).

3epTTey MOHI — TIriH MAaITWHACHIHBIH
aKayJiapblH JUarHOCTHKAJIay, OHBIH IIIIHAC MeXa-
HU3MJIEPIiH (a3alIbIK apaKaThIHACTAPbIH.

KyMBICTBIH MakKcaTbl — MHUKpOOeiiHe-
0akpulay OKOHE IIMKJIOTpaMManapibl — Taljaay
HET131H/e JUarHOCTUKAIAYAbIH dMIICIH d3ipiey.

3epTTey MaceJieiepi:

* TYPICAL GC6150 Tirin MammHachl Her'i-
31HJI€ SKCHIEPUMEHTTIK KOHBIPFBIHBI 331pJIey;

* MeXaHU3MJEP/IiH (a3ajblK apakaThIHAC-
TapbiH HOPMATIAHBIPY;

* KYMBIC IIUKJIT OOMBIHIIIA SKCTIEPUMEHTTIK
LUKJIOTpaMMaiapbl Kypy;

* aKaynapAblH JUATHOCTUKANBIK —OeJri-
JIEpiH aHBIKTAY.

3epmmey mamepuanoapvl men aoicmepi

TiriH  MamMHACBIHBIH  KUHEMAaTUKAJIbIK
KYPBUIBIMBI WHE, KaWbIK, JKINTAPTKBIII KOHE
MaTepUasibl TaChIMalJlay MEXaHU3MIEPIHIH KO03-
FAJIBICTAPBIHBIH KypJei (a3ajblk ToyeJIUIIriMeH
CUNATTaNabl, OHBIH OY3BUIYBI TITiC CaNachIHBIH
TOMEHJICyiHE JKOHE JKaOHIBIK CEHIMIUIriHIH
azarobraa okenesi. [9-10].

3eprrey Hbicanbl petiagae TYPICAL GC6150
TY3y TITIiCTI TIriH MalIMHACHl TaiaiaHbUIIbL.
Jluargoctrka oici TiriH MalIWHACBIHBIH KO3Fall-
MaJjibl TOpanTapbiH (MHE, KaiblK, MaTepuayl Oepy
TOPTKIUIACII, JKINTAPTKBII XoHE T.0.) HAKTHI
VaKbIT PeXHUMIHC KOHE Oasty TYCipy peXuMiHjIe
BU3yallibl Oakpuiay YIIIH MHKpOKaMepaiap/ibl
KOJIIaHyFa HET13/IeITeH JKoHE KelleCi MaKcaTTap bl
kesaeii: [11-13].

* (hazanblk apakaThIHACTAP/BIH OY3bLTYBIH
aHBIKTAY;

* MEXaHU3MJIEp KO3FAIBICHIHBIH TpPaeKTO-
PHSICHI MEH CHHXPOH/IBUTBIFBIH TAJIJIAY;
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* MAIIMHAHBIH JKYMBIC LUKTI OOHBIHIIA
UKJIOTPaMMa Kypy.

XKeutmam etetiH ypaicTepai Tipkey YIIiH
Tycipy >kmimiri cekyHasiHa 240 kaapra mediHTi
MUKpoKaMmepanap Koimaneuiael [14-17]. Kamepa
Keleci TapameTpiepAi BU3yalAsl OaKpLIayIbI
KaMTaMachl3 eTTi:

* UWHEHIH KalbIK TYMCHIFbIHA KATBICTHI
OpHaJacyblH,

* JKOFapFHI XKIM UTMETIH LTI ay COTiH;

* KalbIK KO3FaJIBICBIHBIH TPACKTOPHUSICHIH;

e MaTepuan Oepy MEXaHU3MiHIH KYMBIC
CHHXPOH/IBUTBIFBIH.

AnpiaFaH  OeifHexa30a Kagpiam —Kapay
PSKUMIHJIE TaTaHIbL.

HukmorpamMManapapl TITIH MalldHAIAPHIH
JMarHOCTHKAJay Ke3iHIe KOJIaHy XKYMBIC Mexa-
HU3MJICPIHIH ©3apa opeKeTTecyiH Oaranay Iou-
IOITiH  apTTBIpy KAKETTUIriMEH OaiIaHbICTHI.
Hukmorpamma 6ip >KYMBIC IIHKII IIETiHAE MeXa-
HU3MJICP/IIH YaKbITTHIK JXKoHE (Da3ajiblK MmapaMmerp-
JiepiH (opMajlaHFaH TYpJAe KepcerTim, Oeek-
TEpHiH TO3ybIHAH JKOHE peTTeyiepiiH Oy3bLTybI-
HaH TYBIHIAUTBIH HOPMATHBTIK pPEXUMICpPACH
aybITKyJNapIsl aHBIKTayFa MYMKIHAIK Oepei.
[ukmorpaMMa TIiriH MaIlIMHACBIHBIH MEXaHHU3M-
nepiHiH Oip OacTel OUTiK  aWHAIBIMBIHIAFEI
KO3FaJIBICTAp PETTiIri MEH YaKbITTHIK CHHXPOH-
JIBUIBIFBIH ~ OCHHENEH I KoHE KeJecl MYMKIiH-
TiKTepi oepemi:

* MHEe, KaWbIK JKOHE Marepuaj TachIMa-
JIAFBIIII KYMBICBIHBIH YAJICCIMIIUIITIH Talay;

* Tiric OTKI3Iim aJgy MeH Xim Yy3iryiHe
OKeJeTiH (ha3albIK KOHE YaKBITTHIK aybITKYJIapIbl
aHBIKTAY;

* MaIIMHAHBIH HAKThI )KYMBICBIH 3TaJIOHIBIK
PEKMMMEH CaJIBICTHIPY;

* )KaOJIBIKTBIH KYMBIC PEKUMJIEPIH OHTaii-
JaHJBIPY.

Kympic muxmi  Oactel  OUTIKTIH - OypbuTy
OyphIIIBI (@ apKbUTBl mapamerpiieneni, @€ [0; 2m)
apanbIFeIHIa  KaObutnaHanpl. Da3aHBIH — HOIJIIK
HYKTECl peTiHIe WHEHIH »OFaprbl i HYKTecl
anpiHAABL  bip 1wk mierige OacThl  OUTIKTIH
OYPBIIITHIK KbUIIAM/IBIFBI TYPAKTHI JICTI €CETITEIe 1.

Heri3ri muarHocTHKalIbIK OKHWFallapra WHe-
HiH TOMEHTI1 eJli HYKTere »eTyi, >Kill iJIMeriHiH
TY3UIyiHiH OacTanybl, KaWblK TYMCBHIFBIHBIH HHE
XI101HIH 1JIMETiH 11yi (KapMaybl), IIIMEKT] KalBITHIH
imim (ycram) amy CoTi, COHIA-aKk MaTepuabl
JKBUDKBITYIBIH OacTaxybl MEH asiKTalybl )KaTaJbl.

OKCHEepUMEHTTIK  [UKJIOrpaMMa  KeJleci
anropuT™M OOMBIHIIA KYPBIIJIbL:

1. MuMKpokaMepaMeH MallMHAHBIH KY-MBbIC-
bIH OCHHETIPKEY;
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2. OeiiHexxa30aHpl OacThl OUIIKTIH, KAaJIIIbI-

MEH CHHXPOHIAY;

3. IMAarHOCTUKAIBIK OKHUFajlap COTTEpiH
OeifHekapiap OoWbIHINA OeNTiney;

4. opOip oxurara (¢ OYpBIMIBIHBIH MOHIH
ColiKecTeHIipy;

5. KYMBIC IIAKJII IIIKJIOTPaMMAachIH KYPY.

BeliHeTipkey apKpUIbl TIriH MAalldHACHIH
JIUarHOCTHKaJay YILIiH apHaibl KYPBUIFBI TaFaibIH-
nmaneraabl (Cyper 1). Kypburrbl xympIc Kypai-
Japael MUKpOKaMepalapMeH OaKpUlayMeH Kartap
OUKIIIK JuarpaMMmaiapabl TYPFbI3yFa MYMKIHIIK
Oepemi

Kepiuic A

Cyper 1. Tirin MalIMHACKIHBIH IUKIJIIK JUarpaMMa TYpFbI3yFa apHaifaH KYpbUIbIMHBIH cysbacel (1 — Hykcama, 2 —
Terepik, 3 — MalllMHAHBIH 0acTueri, 4 — uHe, 5 — KINTapPTKbIII, 6 — UHE Ki0i, 7 — KIMOAFBITTAFBII, 8§ — MEKEIIK CHI3FBIII,
9 — Hykcama, 10 — xyk, 11 — KailbIK), MK- MUKpOKamepasap.

KonapIpreiHEIH CHIPT OeliHeci (@) jkoHe
MHUKpOKaMepaiapblH Oakpuiay aiMaKTapblaH

TycipinreH OelHenepaiH MOHUTOP YKPAHBIHIAFBI
KepiHicTepi (6) 2- cypeTTe KeNTipijreH.

Cyper 2. KoHIBIPFBIHBIH CBIPT OciiHecl (@) jkoHe MUKpOKaMepanapIbiH kepeety Oeitnenepi (6).

KouzpIprelia MHUKpOKamepaigap MalliHa-
HbIH OaKbUIaHATBHIH KAXKETTI aliMaKTapaa OpbIH-
kKalja PpETTeNiHIN OpHAThUIagbl. MHUKpOKa-
Mepajiap MalllMHAHbIH YCTEJIiHE KbICKBIIITAPMEH
OckiTimin Oakpulay aiMarblHA WKEMJI CBIMMCH

MaMBICTHIPBUIBIN alapbiIabl.

Bakpuiay aiimMakTapbl peTiHAe KoHE KaHIail
ypaictep OeiiHeOaKpuIayFa TYCIpLTIHETIHI —KeJie-
cinep 6onas (Kecrel.):
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Kecre 1. MukpokamepanapIsiH 0aKpuay aifMaKTapsl.

K/c Bakpunay aftmarsr Ypaic HBIIaHBI

1 WHe — KaifbIK JKoFaprbl kil 1IMETiH KapMay COTiH OaKpLIay

2 Kalibik MexaHu3Mi KaMbIKTBIH aiiHaTybIH Tajaaay

3 KinrapTkeim JKinTiH TapTRUTYBIH jk9HE KO3FaIbIC (hazanapbiH OakeIIay

4 Marepuanibl )KbUDKBITY aiiMarbl | VIHeHiH Tecy coTiMEH MaTepHalblH 1repiieyiHiH CHHXPOHIBUIBIFbIH

5 Ticri GepinicTepai A¥tHanMaIsl KO3FalbICTI Oepy, TICTi AOHI€JIEKTEP/IiH MaliaHy carachlH

KypanmapaplH IUKIIBIK KO3FAIBICTAPBIH
TIpKEYIiH €H KapamabIM TOCTi, OJ TpamycTel
OesiHreH Terepek Koyany [1]. MamuHaHbIH Oac-
ThI Ginirinaeri Terepine 360° rpagyca MexIeHreH
JeHrenek Terepik 2 Oexitimenmi. ['pagycka Gemy
oarambl 1%-re Ten, Oynaii Genrineyne auck 360
Oenikke OemiHenmi. Ocbl JOHreneKkTeri Oenriiey-
nepMeH OacThl OLTIKTIH aifHamy OypBINIBI @
aHBIKTANBIHAABL. JleHTremekTeri TpagyCThIK Oenri-
JIEpJli KOpCETeTiH, MalluHa OacTHUEeriHe KOo3raj-
MaWTBIHIAK OekiTinreH Hykcama 9 OekiTuiemi.
TerepikTi OiTiKIIeH Oipre KOJIMEH aHAIABIPFaHIa,
HyKcama 9 TerepikTeH 2 KaHIlla rpaaycka OypbuI-
FaHBIH aHBIKTayFa MYMKiHAIK Oepeni. Bakpuiay
HBICAHBIHBIH, 0acThl OUTIKTIH Kail OYpBIIIBIHAA
KO3FaJIbICBIH 0acTarl, KalChIChIH/A asKTalaThbIHbIH
Oenriieyre MyMmKiHAik Oepeni. bapibik Oakpuia-
HaTBIH Kypanjnap YIIiH ecenTey/iH OacTarksl
nykreci 0° peTin/e UHEHIH €H )KOFAPFbI OPBIHKAIbI
KapacThIpbuIa el Terepik 2 skoHe Hykcama 9 Oip-
OipiHe nanaeHysepi KakeT. by nanaemMeni Kypya
¢=0° MHEHIH €H >KOFaprbl OPbIHKAWBIHIA OpHA-

JacybIHa ColKec Kemyi TwicTi. bacTel OimikmeH
Oipre TerepikTi KOJIMEH aWHAIABIPBUIFAH Ke37e
HYKca-MaMeH OUTIKTIH aiiHary OypBIIITapbIH @i-i
Oakpulay apKbUTBl aHBIKTAay KakeT. On  ymiiH
MallrHaga cabaKkTalFaH JKINTIH eKiHII YIIbIHA
)kyk 10 OaitmaHbn, OarbITTayImIBl /7  apKBUIBI
OTKI3UIreH XiM 6 TapMarbIH Kepin Typaasl. JKinTi
WHCIIAHINBIMFA KETKCH IIBIFBIHBIH  MEXETiK
CBI3BIKTaH 8, ’kimke OEKIiTiIreH HyKcaMaHBIH 9
KeMeriMeH OakbutaHaabl. Ocbulail  alHAIIBIPY
Ke3iHJe XYMBIC KYpallbIHBIH OpHajiacy >Kariaii-
JapelH MHKpOKaMepadapablH (MK) KeMeTriMeH
OakpUTall OTBIPHIN, OpHAJacylapbiHA coliec Oy-
PBIIITAPABIH, WHE >KiOIHIH IIBIFGIHBIHBIH Y3bIH-
IBIKTapBIH HYKcamanapasiH 1 xone 9 kepcery-
JiepiHe CoWKeC aHBIKTANbIHAARL. by 3eprrenin
OTBIpFaH J>KYMBIC KYpaJbIHBIH OacThl OULIIKTIH
OypbIIIbIHA COMKeC Kail OyphIliTa KO3FAJIBICHI
OacTaibll, KaHAalbIHOAa agKTaJIaThIHBI Oenriie-
Hemi. Ocbl  OenrijieHreH OYpBIIITAD  aPKBLIBI
[UKJIOTPaMMa TYPFBI3BUIBIIT MAalIMHAHBIH aKay-
JIapbl aHBIKTATBIHA/IBI.

MaLunHaHbIH, Bactei Ginikriy aitHany bypeiwel, [rpaayc]
Mbic : ¢ g ) 0 :
" o | 1% 0 :::‘, :% 23; 0 = :E d | [z
1] (- o — bt 7
Rypangapel 1= | |7 | |2 {I I = I PO I 1Y AR A | e ¢
&
Wne A - waHwy 3\ B- &H TBIMEHT OpbIHiKaH > é B- MaTanaH Wiy | r‘f
| | I = I a
Karok, KT 9 I . .I : 9 ﬂ,—EEﬂI'I-bIHIHEH(lhI n
ra— ko I'= HHE #IGIHIK CAANbIHLIEFEIH KEpMaY > g Cybipybi BaCTanybl > ﬁ
J 0
H{iI'ITapTH,bII.I.I 3 KETepiny CoRpl > ?a. 3 KETEpUTY COHg! /[ 8
| Ll o
: ! A ol K- ?-..
MaTa WblAKbITKBI N1 Xeusyasin Rl )| 2 M- TenTHingeuTi keTepinyitir Bacal g Hems. A
o ) i
| | - | | | | facw
Cyper 3. TYPICAL GC6150 Tirin MammHachIHBIH XYMBIC KYpaJlIapbIHbIH €3apa KaThIHACTAPBIH KOPCETETIH HUKIIIK

Auarpamma.
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OKcIepUMEeHTANIbl [UKJIOTpaMMa TYPFBI3Y
yiiiH OeliHeOaKplIay >KYprisreHzue Keneci jKar-
Jainap OpbIH aJlbIll, MalllHaFa OamnTay >KYMbIC-
Tapbl OPLIHJAIBL:

1) KaMBIKTBIH TYMCBIFBI HWHCHIH >KaHbIHAH
epTe OTIll, WHEXIOIHIH 1JIMEK-CaNITBIHIIaFbIH
KapMmay Oonmaii Kamamel. KaWBIKTBIH —OiTiKKe

MueHi er morFapsor |
\
Aewnreiire
OPHANacTLIPYAbLIN

MKpokamepaaarsi
Genneci

a) MHeHiH eH >KOoFap¥bl OPbIHKaMbIHBIH
OeiiHeKka/IpbI

OckiTily perTeNai JKOHE WHE MEH KalbIK
TYMCBIFBIHBIH apachlHAAFbl CaHJAy ©3TePTUIL.
Bakpitay Oeiinekamepamen xyprizinai (Cyper 4).
Kaiibik Tymcbirbiabe 10-20° epre memece 10-15°
KCIll KeNTeHIHAe, WHE KaWbIK TYPKbIHA THIIL,
MYKaJJIBI, MaWbICTBI, JXYPTi3UIreH perrey Oyl
aKayJIsl )KOIOFa MYMKIHIIK Oep/Ii;

MHe KibBiHix
A CannbiHLAFbIH
N KAWMbIK
TYMCBIFbIHbIH,
Kapmay caTi

6) KalbIKTBIH MHE >KiOIH KapMay COTIiHIH

OeiiHeKkapbI

Cyper 4. MamuHaHbIH KeHOip ®KYMBIC KypaJliapbIHbIH OPbIHKaHbIH CUIIATTaUTBIH OeiHe Kaapiap.

2) MaTepHaNIblH >KBUDKBITBUTYBl HHEHIH
MaTepraiFa KireHiHAe asKTaIybl PETTey apKbLIbI
KaMTaMachl3 T, ;

3) marepuanipl KBUDKBITYABIH OacTarybl
epre OOJNFaH >KaFmail na Ke3jecti OyHbIIa OeitHe-
KaMepaMeH OaKbLIail OTBIPHIT TETTENIH/II.

CoHbIMEHEH, MaIIMHAHBIH [IUKJIOTPaMMachl
KEKe MEXaHM3MJICPHiH >KYMBICBIHIAFBl COMKec-
cizmikTi OalikayFa MYMKiHJIIK Oep/ii )KoHE peTTey-
JIEp apKbUIbl MAallMHAHBIH JKYMBICHIH KaJIBIIThI
JKarJaiiFa )KeTKi3yre MyMKiHIiK Oepi

AKayJIbIH TUarHOCTUKAJIBIK, Oenrici — OKH-
FaHbIH HOPMATHBTIK MOHHEH (a3aliblK aybITKYbI
[11,12,13]:

A¢= ¢Hal§mbl - (pHopM-

Pykcar erinred ¢asaiblk aybITKYyIapiblH
achlll KETyl TITICTIH TYPaKChI3 KaJbIITaCybIHA
JKOHE TITIC OTKI3IIT aTyFa oKeleI.

TiriH MalIMHACBHIHBIH JKYMBIC IHKII 0acTh
OLUTIKTIH Oip TONBIK allHABIMBIHA COWKEC KelleIi:

p€[0;360°]

Ke3 kenren MexaHW3MHIH OpHBI Keleci
(YHKIUSMEH CUITATTaIIa]IbI:

Si=fi(p)

MYHJaFel Si — | -MEXaHW3MHIH CBI3BIKTHIK
HeMece OYPHIIITHIK OPbIH ayBICTBIPYBI, () — 0aCThI
OUTIKTIH OYPHUTY OYPBIIIIEL.

WHeHiH OpBIH aybICTBIPYBl TapMOHUSIIBIK
3aHMEH CHIIATTadaIbl:

S; = g(l — cosQ),

238

MYHIarbl H — MHEHiH *kypici Memtmepi.
WHeHiH KO3Faly KbIIIaM/IbIFbL:
dS,» H .

Gy = P Ewsmgo ,

MYHJIIaFbl ® — 0acThl OUTIKTIH OYpPBIIITHIK
JKBUIIAMIBIFBI.

JKyMbIc NWKITIHIH HETI3T CoTi — YKOFapFhI
KIMT  1IMETiHiH YeTHOK TYMCBHIFBIMEH YCTall
anpiHybl. CeHIMII ycTam aily [apThl Keseci
(hazanbIK apajbIKIICH aHBIKTAJIa b

A9 = @5 = ¢i € [omin; pmad],

MYHJIAFBl @, — KaWBIKTBIH  OYpBIITHIK
KaJIIIbl, ¢; — 1JIMEK TY3UIyiHiH OacTany OYpbIIIbL,

Ap — dazanbIK BIFBICY.

TYPICAL GC6150 wmamuHacel —yIIiH
pYKcaT eTireH da3aibiK aybITKy [ 14] OolibiHIIA:

|A@| < 5°.

Beiine nepekTep HeETi3iHIE CHIIATTaMAIbIK
HYKTeJIEep KOOpAMHATTapbIHBIH (Xi, Vi, ti) Maccusi
KaJIBINITACTBIPBUIA I, 01 0acThl OLTIKTIH OYPBLIY
OYPpBIIIbIHA TOYEITUTIKKE TYPIICHIpiei:

Qi = w - t.

Bynl  SKCIEpUMEHTTIK  IUKJIOTPaMMaHbI
KYpyFa MyMKIHJIIK Oepeti:

S°=f,(p).

TiriH ~ MalIMHANAPBIHBIH ~ KYMBICHIHBIH

camacel OKimbepy JAuarpaMMachl CHUIATTaiIIbI.
MammuHaHbsl TEXHUKAIBIK TallalKa cail OanTaraH-
HaH COH XImbepy auarpaMmachl KOHIBIPFBIHBIH
keMeriMeH TyprbI3suLIb (Cyper 5).
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Cypert 5. XKinbepy nuarpammacsl

Typre3puFan  Kinmbepy — aAuarpammachl
MAaIlIMHAHBIH KYMBICHIHBIH CalalbUIBIFBIH Kepce-
T, OJI TCOPHUSUIBIK AUarpaMmmamed [2] coiikec.

ConblMeH, OeliHe aepeKTep Heri3iHue Kyp-
BUTFaH UKJIOTPaMMaJIap KABIKTBIH KeTy OYpPbIIIbI
10-12°-ka Oy3bUTFaH Ke3/e Keieci akayJap/blH
OaifKalaThIHBIH KOPCETTI:

* TiriCTepAiH OTKI3LIIN aJbIHYHI;

* JKINTiH TAPTHUTYBIHBIH TYPAKCHI3ABIFHI,

* WHE MEH KaHbIKTBHIH TO3YBIHBIH apTYHI.

TYPICAL GC6150 xaWpIKTHI TITiC MaIlIH-
HAchl YIIIH KeJIeCi HOPMATHBTIK mapaMeTpiiep
anbIkTans (Kecre 2):

Kecre 2. TYPICAL GC6150 MammHACBIHBIH, HOPMAaTHBTI MTapaMeTpIIepi.

IMapameTtp HopmaTuBTiK MOHI
InmexTi ycTay Ke3iHaeri HHEHIH TMEHTI o1 HyKTeciHeH ketepinyi|| 1,8-2,2 mm
[nMexTi KalfBIKTBIH 1Ty OYpPBIIIBL 205-215°
WHe MeH KailbIK TYMCBIFBI apachIHAAFbl CaHbLIAY 0,05-0,1 mm
Marepuanisl inrepinety iy 6actanysl 250-270°

Kopvimuinowt

Mukpokamepanapapl  KOJJaHy — JoCTypii
peTTey SJicTepiMEH MYMKIH €MeC HOPMAaTHBTIK
JKOHE HAaKThl IUKJIOTpaMMalapiblH albIpMalllbl-
JIBIFBIH BH3YaJlJIbl TYpAC TIpKEyre MYMKIHIIK
Oepai. lluknorpammanapiasl nainajgaHy Mexa-
HU3MJIECD JKYMBICBIHBIH YHJIECIMALIITIH CaHABIK
TYpFBIJIaH OaraliayFra ®oHe aKaysappl Maiaanany-
JIBIH €pTe Ke3CHIHEC aHbIKTAayFa XKarFaai »KacauIbl.

Mukpokamepasiap MEH IUKIOTpaMMatapibl
KOJJIaHa OTBIPBIN JIMArHOCTHKANIAYJIBIH HETi3Ti
apTHIKIIBUIBIKTAPbI:

* MEXaHM3MJIEPi PETTEY MOIAITiHIH apTyHI;

* TUATHOCTHKAJIAY YaKbITBIHBIH KBICKAPYHI,
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* HOTIDKEJIEPi KyKaTTay MYMKiH/IT1;

* acipece OKy IIPOILECIHIE >XOFaphl Kep-
HEKLJTIK.

3eprTey OaphIiChiHIa MHKpOOeHHeOaKpLIay
MEH KYMBIC ITUKJI IMKIOrpaMMarapblH Oipiecin
KOJIIaHyFa HETI3[C/INeH KAaWBIKThI TIriC TITiH
MalllMHaJapblH JUarHOCTUKANAy 9JiCi 93ipJeHill,
SKCHEPUMEHTTIK Typle Heriznenmi. ¥ ChIHbUIFaH
TOCIJI TIrH MallWHACBIHBIH HETI3r MEXaHWU3MIepi
apaceIHAarbl (hazaiblK apakaTeiHACTapab! popmai-
JaHFaH TYpHE cUIaTTayfa >KoHE OJIapJblH HOpMa-
TUBTIK JKYMBIC PEXHMJACPIHEH aybITKyJapblH
aHBIKTayFa MYMKIHIIIK OepeTiHi KopceTui.

Korapser Tycipy xuiniri 6ap MUKpoKamepa-
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JapAp! KOJIJaHy MallMHAHBI TOJIBIK OeIeKTeMeii-
aK, JKYMBIC MEXaHU3MJICPIHIH ©3apa opeKeT-
TeCyiHIH JKbUIIaM OTEeTiH YpHAICTEepHIiH erKei-
TeKeWIl BU3yaan3aIisuiay Ikl KAMTaMachl3 €TeTi-
Hi aHBIKTANABl. OKCIEPHUMEHTTIK LUKJIOrpaMm-
Manapipl KYpPy JAHATHOCTUKAIBIK OKUFaNap.IbIH
(hazanpIK aybITKyJapblH CAaHABIK Oaranayra >KoHE
oJlapAbl aKayJdapAblH TYpakThl Oenrinepi peTiHae
naiiananyra MyMKiHAIK Oepeni.

AJBIHFaH HOTIDKENIEP IOCTYPJ THArHOC-
TUKanay oJicTepiMeH calbICThIpFaHna OeliHe-
LHUKJIOTPaMMANbIK TalJayJblH >KOFapbl aKmapar-
TBUIBIFBIH  JTOJICIACH I JKOHE YCHIHBIIFAH OMICTI
TITiH XaOJbIFbIHA TEXHUKAIBIK KBI3MET KOPCETY
ToxipuOeciHe KOHE OKYy YpHAICIHE eHTi3yre
YCBIHYFa MYMKIHJIIK Oeperi.
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CPABHUTEJbHBIN AHAJIN3 U3MEHEHU MOJIEKYJISIPHOM
CTPYKTYPBI KEPATUHA IIEPCTH IOCJIE OKPAILIMUBAHUSA

¢ f
JLA. MBIHBATBIPOBA 2 | P.III. MUP3AMYPATOBA™

(FOxHo-Kazaxcranckuii yauepcuter uM. M.Ay33oBa, Pecnyosmnka Kazaxcran,
160012, r. HIsiMkenT, np. Tayke xana, 5)
DneKTpoHHas T0YTa aBTopa-KoppecmonaenTa: era05.05@mail.ru*

B cmambe npedcmagnen cpagHumenbHulii GHAIU3 CMPYKMYPHBIX USMEHEHUI HAMYPANbHOU U OKPAWEHHOI
wepcmu memooom ungpaxpacnoi Oypve-cnekmpockonuu. B kauecmee 06veKkmog uccie006anus ucnoib306ambl
00paszupl HeOKpauieHHOUW 0enoil U KOPUUYHEeGow wepcmu, a makxyce Wepcmy, OKPAWEHHAA PO306bIM U 071e0HO-
2onyovim kpacumenamu. ILlenvio pabomoul saenanace oyeHKa 6IUAHUA NPOUECCA OKPAWIUBAHUA HA GHIOPUUHYIO
CMPYKmypy 0-KepamuHa u coCmoanue Oucyib@uoHblX céaseil. YCmano61eHo, ¥mo 0714 HeOKPAuleHHbIX 00pas3yoe
XapaKmepHa cOXPAHEHHAA O-CRUPATIbHAA KOHPOPpMAWUa Kepamuna, Ymo noomeepiHcoaemca noaoiHceHuem noaocsl
Amide I 6 oOuanazone 1631-1643 cm™ u nanuuuem ycmoituusvix S—S cesazeii 6 oonacmu 528-561 cm™.
Cywecmeennvix paznuuuii mexncoy 0enoii u Kopuunegoii wiepcmvlo He e6viagneno. Ilocne okpawueanusn
Habnwoaemca cmewienue nonocvl Amide I 0o 1625,99 cm™, umo ceudemenvcmeyem o yacmuuHOM UIMEHEHUU
Kepamunogoit cmpykmypul. Ilpu smom po3oewvlii Kpacumens oxasvigaem ymepenHoe 6o3oelicmeue, mozoa Kax
071€010-2071y001i  GbI3bIGACH  GLIPAMICEHHbIE CMPYKMYPHbIE UBMEHEHUA, CONPOGONCOAIOuUecs OKUCIeHUeM
oucynbpuonvix ceaszeii u noaenaeHueM noaocsl cyabhonoson kucromel npu 1055 cm™. Pesynomamol ucciedosanusn
noomeepiicoaiom, 4mo Xumuueckas RNPUpooa Kpacumens Onpeoensiem CmeEneHsv 0ezpacayuu Kepamunoeoil
mampuyvl. Memoo HK-Dypve cnekmpockonuu modxcem Oblmp PeKOMEHOO08AH O071A KOHMPOJIA CHMPYKMYPHOU
YeN0CMHOCIU WePCMARBIX 80J10KOH NPU MEXHON02U1eCcKoll oOpadomke.

KiroueBble cioBa: IepcTsAHbIe BOJOKHA, OKpAallleHHasi LIEPCTb, HEOKPALUEHHAs IepCTh,
KepaTuH, cTpyKTypa mepcru, UK-cnekTpockonus.

’KYH KEPATUHIHIH MOJIEKYJISIPJBIK KYPBLIBIMBIHBIH BOSIYJIAH KEAIHTI
O3T'EPICTEPIHE CAJIBICTBIPMAJIBI TAJIJIAY

JI1.O. MBIHEATBIPOBA, P.III. MUP3AMYPATOBA™

(M.Oye30B atpinaarsl OuTycTik Kazakceran ynusepeureri, Kazakceran Pecnyoamkacel,
160012 IpiMKeHT K., ToyKe XaH AaHF.,5)
ABTOP-KOPPECTIOHACHTTIH 3JEKTPOHABIK motrrackl: era05.05@mail.ru*

Maxanaoa maduzu >cone 00A12aH HCYHHIH KEPLLAbIMObIK, 032epicmepi Dypve-unparvi3vii CHeKmpocKonus
20iciMen canvblCmulpmaivl maidaysbl YColHbLIRAH. 3epmmey HblCAHOapbl peminde 0oAIMaAaH AK HCIHE KOHBID HCYH
yazinepi, conoaii-aK Kbl32bliim JHcoHe AKUWbLI-KOK 00AYAapMeH DOANAH HCYH KO0anbla0bl. Kymblicmoll maKcampl
00y npoueciniy o-KepamuHHiy COH2bl KYPbLIbIMbIHA HCIHE OUCYNb(PUOmMI OAiIAHBICIMAPObIY JHCAZOAUBIHG ICEPIH
oazanay 6010vl. Boanmazan ynzinep yuiin KepamuHHiH d-CRUPANbLObI KOHMOPMAUUACH CAKMAIZAHBI AHBIKMANO0bL,
oyn Amide I sconazvinviy 1631—1643 cm™ apansvizeinoa opnanacyvimen sxcone 528—561 cm™ aiimazeinoazsl mypaxKmeol
S-S oainanvicmapeinoityy  Oonyvimen  pacmanovl. AK  JCIHe  KOHbID JICYH  APACLIHOA — AUMAPJIIKMAil
alipmamvliviKmap anvikmanzan xicox. bosyoan keiiin Amide I sconazvinviy 1625,99 cm™-ze Oeitin vizvicywt
oaukanaosl, Oy KepamuH KypoliblMbIHbLY iMIHapa 032epeenin Kopcemeoi. ConviMeH Kamap, Kbl32blim 60sy opmauia
acep emce, an aKuibli-KOK 00y allKblH KYPblLIbIMOBIK 032epicmepze aKenedi, oyn oucynvhuomik dainanvicmapoviy
momuigyvimen dcone 1055 cm™-0e cynohon Kbl KbliblHbIH, HCONABIHBIY RATI0A OOIYbIMeH Kamap dcypedi. 3epmmey
Hamudicenepi 60aYOblH, XUMUATBIK MAOUAMbl KEPAMUH MAMPUUACHIHBIH 0€2PA0AUUA 0IPEHCECiH AHBIKI AL bIHbIH
pacmaiiovt. Pypve-UK cnekmpockonus 20ici mexHo102usAnblK OHOEY Ke3inoe JHCYyH maauiblKmapolHolH KYPblibIMObIK,
mMymacmul2biH 0aKbLIAY YuliH YCoIHBLAYbL MYMKIH.

Herisri ce3aep: *yH TaJIIBIKTAPbI, 00SIJIFAH JKYH, 00SINIMAFraH KYH, KEPATHH, ’KYH KYPbUIBIMBI,
UK cnekTpocKONMsCHI.
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COMPARATIVE ANALYSIS OF CHANGES IN THE MOLECULAR
STRUCTURE OF WOOL KERATIN AFTER DYEING

L.A. MYNGBATYROVA, R.SH. MIRZAMURATOVA”

(M. Auezov South Kazakhstan University, Kazakhstan,
160012, Shymkent, Tauke khan Avenue,5)
Corresponding author’s e-mail: era05.05@mail.ru

The article presents a comparative analysis of structural changes in natural and dyed wool using Fourier-
transform infrared spectroscopy (FTIR). The study objects included samples of undyed white and brown wool,
as well as wool dyed with pink and pale blue dyes. The aim of the work was to evaluate the effect of the dyeing
process on the secondary structure of a-keratin and the state of disulfide bonds. It was found that the undyed
samples are characterized by a preserved a-helical conformation of keratin, which is confirmed by the position
of the Amide I band in the range of 1631-1643 cm™ and the presence of stable S-S bonds in the region of 528—
561 cm™. No significant differences were found between white and brown wool. After dyeing, a shift of the Amide
I band to 1625.99 cm™ is observed, indicating a partial change in the keratin structure. In this case, the pink dye
has a moderate effect, while the pale blue dye causes pronounced structural changes, accompanied by oxidation
of disulfide bonds and the appearance of a sulfonic acid band at 1055 cm™.. The research results confirm that
the chemical nature of the dye determines the degree of degradation of the keratin matrix. The FTIR spectroscopy
method can be recommended for monitoring the structural integrity of wool fibers during technological
processing.

Keywords: wool fibers, dyed wool, undyed wool, keratin, wool structure, FTIR spectroscopy.

Beeoenue TaKKe BO3MOXXKHOE OKHUCIICHHE IUCYIb(pHIHBIX

HarypanbHas mepcTs OCTAaETCS OJHUM U3 cBsizeit [4]. M3BecTHO, YTO MHTEHCHUBHAs 00paboT-
Hanbosiee BOCTPeOOBAHHBIX NMPUPOJHBIX BOJIOKOH Ka KpacuTesIMU WK peareHTaMu (pUKCHPYIOIIero
Onmaroziapss CBOCH CJIOXHOH U  YHUKaJIbHOU JIEVCTBUSA M3MEHSAET COOTHOILICHUE O-CIIUpAJIEH U
CTPYKType, oOecreunBaroieil BBICOKME IT0Ka3a- B-cTpyKTYyp, YTO BIHAET HAa MPOYHOCTH BOJIOKHA,
TEJIN TEIUIO3AIIUTHBIX, THTHEHUYECKUX U IKCILTY- €ro ympyrocTb M CHOCOOHOCTH K aedopmaunuu
aTalMOHHBIX CBOMCTB. OCHOBY ILIEPCTH COCTaB- [4,5].
JSieT KepaTHH - GUOPHILIPHBIA Oenok, 001anaro- OcoOblii MHTEpeC TNPENCTaBIseT aHaU3
UK BBIPAKCHHOM HEPapXUYECKON CTPYKTYpOH: HEOKPAILICHHOW MIEPCTH Pa3HOI0 €CTECTBEHHOI'O
MakpoQuOPHILTBI, MUKPOGUOPHILIBI, 3JIEMEHTap- nBera (0enol, KOpUIHEBOI), TOCKOJIBKY IMHTMEH-
HbIE W KPHUCTAUIUTHBIE (QUOPWILIBI, aMopHBIE Talus, CBSI3aHHAs C MEJNaHWHOM, OKa3bIBaeT
00JIacTH, OCHOBaHHBIC NMPEHMYIIECTBEHHO Ha 0- COOCTBEHHOE BIMSHUE Ha CTPYKTYpPY BOJIOKHA.
cnupanpHOi KoHurypanuu [1-3]. Xapaxrep- MenaHnH CIOCOOCH W3MEHSITh TETIONPOBO/I-
HbBIMH  OCOOEHHOCTSMH KepaTHHa  SBIAIOTCA HOCTh, COpPOIIMOHHBIC CBOWCTBA M YCTOMYMBOCTH K
BBICOKOE COJIep)KaHHE CEepPOCOAEPIKAIINX aMHHO- ¢doTonerpaganum, 9YTo OTPaKaeTcsi B CEKTPOCKO-
KACIOT (UMCTEeHH), (QopMUpOBaHHME IUCYIb(UA- MUYECKUX XapaKTEPUCTHKAX MaTepHuaa.
HBIX CBs3€l, IUIOTHAasg CeTKa BHYTpUMOJIe- CpaBHEHHE €CTECTBEHHO OKPALIEHHOH 1Iep-
KYJSIPHBIX W MEXMOJEKYJSIPHBIX B3aUMOJEH- CTH, WCKYCCTBEHHO OKpAIlEHHOW WIEPCTH U
CTBHi1, 4TO 00YCIIOBIMBAET BHICOKYIO TPOYHOCTH U BOIJIOKA, TMPOMIENIIEr0 MPOIECC BaISHHS, T03-
XUMHUYECKYI0 YCTOMUMBOCTB BOJIOKHA [2]. BOJISIET BBISIBUTH CBA3b MEXKAY TEXHOJIOTUYECKUMH

CTpyKTypHBIE W XHMHYECKHE CBOWCTBA MpoleccaMu ¥ CTPYKTYPHBIMH ~HM3MEHEHHSIMH
LIEPCTH CYLIECTBEHHO BIIMSAIOT HA €€ IOBEICHUE kepartuHa. [y n3ydeHus Takux TpaHchopmanmi
OpU  TEXHOJOTUYECKOM 00paboTKe, BKIIOYas HEOOXOIUMBI METOJbI, MO3BOJISIOIINE aHAIH3H-
OKpallNBaHHE, BANSHUE, CTUPKY M TEPMUYECKOE poBaThb CTPYKTYpy OEJKOBBIX BOJIOKOH 0e3
BozfaeiicTBre. OKpamBaHue SBISIETCA OJHUM U3 paspyuieanst obpasma. B stom orHOomennn MK-
HanOoJiee pacrnpoCTpaHEHHBIX BHIOB MOIU(H- @ypbe CHEKTPOCKOIHUSA 3aHUMAET BEAyIIHE MO3U-
Kallud IIEpCTAHBIX BOJNOKOH. Ilpm B3aumoneii- mun. Crnexkrtpockonusi OENKOBBIX MaTepHaioB
CTBHHU KpacuTesel ¢ (yHKIIMOHAIBHBIMU TPYyIIIa- MO3BOJISIET OIIEHWBATh JWHAMHKY M COCTOSIHHE
MU KepaTHHa MPOUCXOAAT M3MCHEHUS Ha aMuassIx nonoc - Amide I, Amide |1, Amide Il
MOJIEKYJISIDHOM YPOBHE, BKIIOYas HW3MEHEHHE OTHOCSIIMXCS K KOJIEOaHUSIM MENTHIHBIX TPYIII, a
rUJipaTalyy, HapyleHue Wik YaCTUYHOE Iepepac- Takxe (PUKCUPOBATH XapaKTEPUCTHKH JIUIUIHOTO

MpeeieHne BHYTPUMOJEKYISPHBIX CBs3eH, a
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ciost (C-H), cepoconepkamux rpymn (S-S, S=0,
C-S) u 60KOBBIX IieTiel aMUHOKHCIOT [6—8].

Ocoboe 3HaueHHWE WMEEeT IPUMCHEHHUE
MPUCTABKN HApyIIEHHOTO ITOJHOTO BHYTPEHHETO
OTpPa)KCHHUs, KOTOPOE MO3BOJACT aHAJIM3HPOBATH
MOBEPXHOCTHBIE CIIOM M OOECIeYHBACT BBICOKOE
COOTHOIIICHNE CUTHAJIA HJIH [ITyMa Ja)Ke y TUTOTHBIX
TEKCTWIBbHBIX MatepuayioB [9]. bmaromapst mpo-
HUKHOBEHUIO HM3Iy4eHHs Ha TIyOuHy okomno 1-2
MKkM ATR-meTon O0COOCHHO 4YYyBCTBHTEIEH K
CTPYKTYPHBIM U3MEHEHHUSIM Hapy>KHOTO CJIOS 1Iep-
CTH, TIle¢ NPOHUCXOAAT NPOLECCH CBSI3BIBAHUS
KpacuTenei, pa3pymeHnss KyTHKYJIsl 1 Moaudu-
KaIli{ JIMIAAHOTO Oapbepa.

[Monocel morJoOIIEHUs, OTHOCSIIUECT K
aMHJTHOW 00JAaCTH, OTPAXKAIOT XapaKTep BTOPUY-
HOM CTPYKTYpHl O€lKa W TO3BOJIAIOT CYAUTH O
COOTHOILICHUU O-CIIUPATBHBIX, [-CIOHCTBIX U
HEYIIOPSALOYECHHBIX  CTPYKTYPHBIX  DJIEMEHTOB.
V3MeHeHne MHTEHCHUBHOCTH WIIM CMEILCHHE STHX
MOJIOC CBUICTENILCTBYET O MEPECTPOHKE KEPATHHO-
BOM CTPYKTYpHl, OOYCIIOBIEHHOH TMpoleccaMu
OKpalIMBaHMsI, TEPMUYECKOTO BO3/ICHCTBUS, BAJIS-
HUS WM OKucleHus. [100ckl, cOOTBETCTBYIOMNE
obmacTi KoyieOaHWi cepocofepiKaluX TpYIII,
YKa3bIBAIOT Ha 00pa30BaHUE HPOIYKTOB OKHCIIE-
HUS JUCYNBOUIHBIX CBA3CH IUCTHHA, TAKUX Kak
CyIb(OKCUIBI U CyTBLGOHATHI, YTO UMEET IPUHIIU-
MUaTbHOE 3HAYCHHE TPH aHaju3e BO3JEHCTBHUS
XMMHYECKAX PEareHTOB M KpacuTeseil Ha mepc-
TsiHOE BOJIOKHO [10-13].

Henpto Hacrosmield paboTBl  sBISieTCS
CPaBHUTEJBHBIH aHAJM3 MOJIEKYJSIPHOH CTPYK-
TYpbl HEOKpAIIEHHOW M OKPAIIeHHOH IIepcTH Ha
ocHoBe gaHHbIX WK-®ypre crnekTpockomnuu c¢
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LENbI0 BBIBICHHUA XapakTepa B3auMMOEHCTBUA
KpacuTeneil ¢ OeTKOBOM MaTpullel BOJOKHA.

HccrnegoBanns BOMIOKA TOKA3BIBAIOT, UTO
MEXaHWYeCKOe TPEeHHE M BIAXKHO-TETIOBas o0pa-
00TKa, UCTIONB3YIOIIUECS B TEXHOJIOTUH BaJISIHUSA,
W3MEHSIOT OBEPXHOCTHBIN CJIOM BOJIOKHA, BBI3bI-
Basl YAaCTUYHOE pa3pylICHHE KYyTHUKYJbI, IMepe-
pacrmpeneneHie JTUNUIOB M MOBBIICHHE 0TI [3-
CTPYKTYyp B aMmugHoM crektpe [14,15]. 310
OTPa’KaeTcsl B CMEIICHUH [TMKOB U U3MEHEHHUH UX
MHTeHcUBHOCTH, 4To jJenaeT MK-Dypee cnek-
TpoMeTpHio 3()(HEeKTUBHBIM HHCTPYMEHTOM aHa-
TU3a CTPYKTYPHBIX MOAM(UKAINA BOWIOYHOTO
Marepuana.

C y4éTOM BBIIIETIEPEUNCIEHHOT0, CPABHU-
TenbHbll  aHamu3 MK-Oypee cnekTpockonuu
00pa3IoB MIEPCTH, PANMUYAIIAXCS IO IBETY,
MMEEeT BBICOKYI0O Hay4HYI0 M TPaKTHYECKYIO
3HaYMMOCTh, KOTOpas MO3BOJSET BBIIBUTH BIMS-
HUE OKpAILIKWBAHMS Ha BTOPUYHYIO CTPYKTYpY
KepaTHHA, ONPeNeIUTh CTETIeHb OKUCIIEHUS Cepo-
collepKallluX TPYII, IPOaHATU3UPOBaTh CTPYK-
TYpHbIEC U3BMECHEHHUSI LIEPCTH.

Takue wccrenoBaHusl MOTYT OBITH HCHOJb-
30BaHBbI IS pa3pabOTKy 00JIee A ISIIHX TEXHOIOT Uit
OKpAILIMBAHUS, TOBBILIECHNUS JIOJITOBEYHOCTH IIEpC-
TSIHBIX U3JIESTUHA, ONTUMH3ALIH IPOLECCOB BAJSIHUS U
CO3/IaHMSl MaTepHalOB C YIYYIIEHHBIMU HKCILTya-
TallMOHHBIMH CBOMCTBaMH.

Mamepuanvt u memoowt ucciedo8anuii

B kxawectBe O0OBEKTOB HCCIEHOBaHUS
WCTIONIB30BAIM  00pa3ipl HATypalbHOH IIEpPCTH,
pasznuyaroniecs: mo UBETy U MPEABAPUTEIBHON
obpaboTtke. [y anammza ObUI0 0TOOpaHO YETHIpe
TUIa 00pa3loB, IPENOCTaBICHHBIX HCCIEN0-
BaTeJeM:
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B)

Pucynok 1. llepcrsinpie BOJOKHA

a) obpasery 1 - mepcTsHOE BOJIOKHO, HEOKPAIIICHHOE, ECTECTBEHHOTO OEJIOro I[BETa;

6) obOpa3err 2 - MIEPCTSIHOE BOJIOKHO, HEOKPAIIEHHOE, ECTECTBEHHOTO KOPUYHEBOI'O 1IBETA;

B) obpaserr 3 - mepcTsHOe BOJIOKHO, MOIBEPTHYTOE OKPAIIMBAHUIO, IIBET - GJICTHO-TOIYOOIH;
r) oOpaselr 4 - IEPCTIHOE BOJOKHO, MOJBEPTHYTOE OKPAIIUBAHUIO, I[BET - PO3OBHIM.

[lepcThb OKpammBamy aHHIMHOBBIMH KpacH-
TensiMu. brenHo-Tomy60# BT MOMyYMIIN KpacKoi
¢dbupmbr Ashford, a po3oBbIii — Kpackoil (GpuUpPMBI
Pro Fiber Set. Bce o6pasipl Obutd TpeaBapu-
TEJIbHO OYMIICHBI OT IOBEPXHOCTHBIX 3arpsizHe-
HUA ~ Py4YHBIM  BCTPSXUBAHHEM M  MSTKAM
MEXaHHUUYECKUM yJIaJIEHHEM ITbLIH.

CriekTpanbHbIe HCCIIEA0BaHUS MTPOBOIUIN
MeroaoM NMK-Dypbe CIEKTpOCKONUYU C HapyILIEH-
HBIM TIOJTHBIM BHYTPEHHHUM OTpakeHrneM. Mcrnonb-
soBasmm MIK-®ypee cmextpomerp Shimadzu IR
Prestige-21, ocnaménubii npucraBkod ATR
Miracle dupmer Pike Technologies.

[lony4yennsie cnekTpbl oOpalaTbIBald ¢
WCTOJNB30BaHUEM BCTPOSHHOTO MPOTrPaMMHOIO
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obecreveHus CIIEKTPOMETPA: BEITIOIHSITH 0a30BYIO
KOPPEKIIHIO, HOPMAIM3AIMI0, WACHTH()HKAIIUIO
MAKOB W aHAJIW3 aMHJHBIX IIOJIOC MJIS OIICHKHU
CTPYKTYPHBIX 0COOEHHOCTEH OEIKOBOTO BOJIOKHA.
Pezynomamot u ux oocyrcoenue
[IpoBenéunpiii  nmeranpHBIA anamu3 MK-
CIIEKTpPa, TOIYYCHHOTO METOJIOM WH(ppPaKpacHOU
CIIEKTPOCKONHMH ¢ TpeoOpa3oBanneM Dypre s
HEOKpareHHoro ©Oemoro obpasma MIepCTSIHOTO
BOJIOKHa (puC. 2), TIO3BOJSIET BCECTOPOHHE
0XapaKTepu30BaTh €ro MOJEKYIJSPHBIH COCTaB U
0COOCHHOCTH BTOPUYHOM CTPYKTYPHI KEpaTHHA.
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Pucynok 2. UK-®ypbe ciekTp mepcTsHOro BoJokHa Oeroro meera (Oopaser 1)

CnektpanbHas KapTWHA  JEMOHCTPHPYET
YCTOIYMBOE NPHUCYTCTBHE BCEX KIFOYEBBIX (DYHK-
LMOHAJIBHBIX TPYMI OEJIKOBOM HPHPOIBI, YTO yKa-
3bIBAaCT Ha BBICOKYIO CTENIEHb COXPAHHOCTH CTPYK-
TYpbl O-K€paTHHA, THIMYHOIO Il HaTypaJbHOU
LIEPCTH.

B BbICOKOYACTOTHO# 00JIACTH CIIEKTPA, BBIIIIC
2700 cM!, HUKCHPYIOTCS TIONOCKI, 00YCIOBICHHBIC
BaJIEHTHBIMU Koje0anusmu cBg3eii N-H, O-H u C—
H. CpennennreHcuBHasi amujHas moioca A B
nmuanazone 32863387 cMm™! oTpaxkaeT xapakTepHBIS
konebannss N-H rpynmnm  menTuaHOW  OCHOBBI,
CTaOMIM3UPOBAHHBIX CHCTEMOM BOAOPOAHBIX CBS-
3eif, 4YTO TOATBEpP)KAACT OENKOBYIO TPUPOIY
Marepuasia. Cradble curHaibl B paiione 3593 cm
COOTBETCTBYIOT BaJEHTHBIM KojeOanusm O-H
TPYNII W YKa3bIBAIOT HA NPHCYTCTBHE THUIIPOK-
CHJIBHBIX OOKOBBIX IIETIeil aMUHOKHCIIOT, TAKHX Kak
CEpUH WM TPEOHHH.

HanbGonee wundopmatuBHOW 111 aHamM3a
MPUCYTCTBHUS OenKa sBIseTCss 00JAacTh PacIoio-
KEHHs aMUIHBIX monoc. JlomuHUpyromas mornoca
Amide [, 3apeructpupoBannas npu 1633.71 u
164335 cm!', TunmyHa I O-COMPAIBHOU
CTPYKTYpbI, HYTO COOTBETCTBYET HATypaJIbHOMY
COCTOSIHUIO O-KepaTHHA. BrbICOKas MHTEHCHBHOCTH
9TOW TIOJIOCHI CBHJETEIBCTBYET O COXPaHHOCTU
KapOoHWIbHEIX Tpymn C=0 nentumHoON uenu u
OTCYTCTBHUHM 3HAUUMBIX CTPYKTYPHBIX HapyILECHH.
Ilomoca Amide II, pacnomnoxennas npu 1516.05
cM !, oTpaxkaeT nedopmanoHHbie Kojiebanwst N—H
u BasieHTHBIE KoseOanust C—N, 4TO TakKe CITyXKHUT
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WHJMKATOPOM [EJIOCTHOCTH OEIIKOBOTO  OCTOBA.
CootHomenue naTeHcuBHOCTENH Amide I 1 Amide 11
MOATBEPKAAET OTCYTCTBUE MPU3HAKOB JErpaiallii
KEPATUHOBOU CTPYKTYPBHIL.

B o6mactu 1500 cm !, ciekTp 1eMOHCTpUpPYET
XapakTepHbI HaOOp IOJIOC, CBS3aHHBIX C Koneda-
TENbHBIMHA 3JIEMEHTAMU TIENTHIHBIX U OOKOBBIX
rpym. [loigoca Amide Il B nuanazone 1234.44—
1168.86 cM™' moaTBEp)KIACT HANUYHUE YCTONUMBBIX
ceazeit C—N u N-H, Qopmupyronmx 06a30Byr0
CTPYKTYpy TOJIMIIENTUAHON 1end. JlonomHuTemns-
Hble MK B obmactu 1039-1074 cm' cBs3aHBI C
BasieHTHeIMH KoneOanusiMu C—O u C-O-C rpymm,
YTO MOKET OTPAXKATh MPUCYTCTBHE TIINKOIIPOTEUHO-
BBIX ()ParMEHTOB MJIM OKHCJIEHHBIX CEpOCOeprKa-
IIUX COEIWHEHMH, €CTECTBEHHBIX IJIS ILEPCTSIHOIO
BOJIOKHA.

Ocoboe 3Ha4yeHue IS OIIEHKH MPOYHOCTHBIX
XapaKTEPUCTUK KepaTHHAa HMMEIOT IMOJIOCHI, OTHO-
csllMecs K BAJICHTHBIM KOJI€0aHUAM AUCYIb()UIHBIX
u THONBHBIX rpymi. CurHamsl mpu 630-682 cm!
cooTBeTCTBYIOT C—S KOJe0aHUsIM IHCTEHHOBBIX
OCTaTKOB, a MOJNOCHI B HWHTEepBajie 524-559 cm™!
YKa3bIBaIOT Ha S—S CBs3H, (POPMHUPYIONINE AUCYIIb-
¢unHble MOCTHKM. Hanmdme 3THX TONOC CBHjE-
TEJIBCTBYET O COXPAHHOCTH IONEPEUHON CBS3KH
KEPaTUHOBBIX (PUOPMILI, UTO SIBIISIETCS KITFOYECBBIM
(akTOpOM MEXaHWYECKOW MPOYHOCTH U CTAOHIIb-
HOCTH IIEPCTSHOTO BOJIOKHA.

B nenom un(pakpacHsiii criektp obpasua 1
HOJTHOCTBIO COOTBETCTBYET CHIEKTPATLHOMY HPOQH-
JII0 HEOKPAILIEHHOTO, HE IMOJBEPraBIIETOCS AKTUB-
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HOU 00paboTke a-kepaTrHa. YETKast BEIPAKSHHOCTD
OCHOBHBIX aMH/HBIX TIOJIOC, HAJIWYHC TUCYIIb-
GUAHBIX CBSI3eH M OTCYTCTBHE JIOMOJHHUTEIBHBIX
MIMKOB, KOTOPBIE MOTJIH ObI YKa3bIBaTh HA MPOIIECCHI
JeTPaalii - TaKue KaK THAPOIW3 WM TIyboKoe
OKHCJICHHE, - MOATBEP)KIAIOT BBICOKYIO CTEICHb

CTPYKTYPHOH COXpPaHHOCTH Marepuana. Takum
00pa3oM, TaHHbIA 00pa3el MOKET paccMaTpUBaThCs
KaK STAJOHHBIA M WCIOJIB30BATHCS IS COIOCTAB-
JEeHUSI C OKPAIICHHBIMH WM HEOKpalleHHBIMU
o0pasiiamu JIpyroro IBera MIEPCTSHOrO BOJIOKHA B
paMKax JaJIbHEUIINX UCCIIeI0BaHUH.
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Pucynok 3. UK-®ypbe cekTp mIepcTsSHOrO BOJIOKHA KopuaHeBoro BeTa (O0paserr 2)

[IpoBenénnblil cpaBHUTENBHBIN aHanmu3 UK-
@Dypbe CHIEKTPOB ISl ABYX 00pa3LOB HATypaIbHON
HIepcTd — HeokpaieHHoi Oemnoit (OOpazen; 1) u
HEOKpalleHHOW KopuuHeBoi (O0pazer 2) — 1mo3Bo-
JIWJI BBISIBUTH KaK UX (yHIAMEHTAIBHOE CTPYKTYp-
HO€ CXOJICTBO, TaKk M OTAEJIbHBbIE OTIMYMA, CBS-
3aHHbIE TPEUMYIIIECTBEHHO C MPUCYTCTBHEM IIpH-
POIHOTO MUTMEHTA B LIEPCTH KOPHYHEBOI'O LBETA.
Oba mMarepuana JIeMOHCTPUPYIOT XapaKTepPHBIE
MIPU3HAKM HATypaJbHOTO O-KepaTWHa, YTO IPOsB-
JsIeTCsl B yCTOMYHMBOCTH OCHOBHBIX aMHIHBIX T10JI0C
U COXPaHHOCTH CTPYKTYpPHBIX AJIEMEHTOB IOJIHIIE-
OTUTHON LIEIH.

Coextpel 000HMX 00pa3loB MPaKTUYECKU
WJICHTHYHBI B BBICOKOYACTOTHOM 30HE, rie (HUKCH-
pytoTca BasieHTHbIe kKoneOanust N—H rpynm. [lomoca
Amide A, pacrnonoxenHas npu 3284.77 cm! y
obpasma 1 wm 3286.70 cm!' y oOpasua 2,
JIEMOHCTPHPYET OJUHAKOBYIO MHTEHCHBHOCTH, YTO
CBUJIETEJILCTBYET O CXOJHOM CTENEeHHW BOBJICUYEH-
Hoctu N—H cBsizelt B BOTOPOIHBIE B3aUMOICHCTBUSI.
OTO NMO3BOJIAET 3aKIIOYNTh, YTO TPOCTPAHCTBEHHAS
opraHu3anys OSIKOBBIX TIETIeH B JaHHOW 00J1acTH HE
HapylIeHa U OJTMHAKOBa B 00OMX CITyJasix.

AHanu3 KII0YeBOM CTPYKTYpHOH obiactu -
aMUJIHBIX II0JIOC - [IOKA3bIBAET IIOJIHOE COOTBETCTBUE
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cnektpoB. JJomuanpyromuii Amide I, oTpakaromuii
konebanust kKapOoHmbHBIX Tpymn C=0, pacnona-
raercs B o0eux ImiepcTsax B mpenenax 1631-1644
cm . Tluku ipu 1631.78 u 1643.35 cm! y Genoro
BosokHa W mnpu 1633.71 u 164335 cm' vy
KOPHYHEBOTO BOJIOKHA YKa3bIBAIOT Ha MPeo0agaHme
O-CITUPAJIBbHON KOH(OPMAIIMH, XapaKTEepHOW ISt
HaTypaJIbHOTO KepaTuHa. Bropas BaxkHas aMuzHas
nosioca - Amide Il - Taxke coxpaHsieT HICHTHIHOS
MIOJIOXKECHNE B CIIEKTPax, MpOsBILBICH Tpu 1516.05
CM!, YTO CBHIETEIHCTBYET O HEU3MEHHOW CTPYK-
Type mnentuaHbeix cBszedd. Ilomoca Amide III B
padione 1234 cm' momONHSET KapTHUHY, OTpaKas
CIIO)KHOE COYETaHHE BAJICHTHBIX M Ae(OpPMAalMOH-
HbIX Konebanuit C—N u N-H rpynn u noareepxnas
LEJIOCTHOCTh BTOPUYHON CTPYKTYPBI.
HmskowactoTHast obmacte, TA€ pacroia-
raloTCs MOJIOCH! JUCYIBGHUIHBIX U THOIBHBIX TPYIIIL,
TaKKe JEMOHCTPHPYET BBICOKYIO CTEIleHh COBIIA-
nerusd. Ilonock! BaeHTHBIX KoyteOanuii C—S u S-S
CBsI3el LIMCTENHA OTMEUEHBI B 00EHX CIIEKTPAIbHBIX
KpHBBIX B AnanazoHax 528540 cm' u 663—682 cm .
Hanwvpe 5TiX CHTHAJIOB OJIHO3HAYHO YKA3bIBACT HA
COXPaHHOCTh JIUCYIb(DUIHBIX CBS3EH, HMIPAIOIINX
KJIIOYEBYIO POJIb B MOANCP)KAHUM MEXaHHYECKOU
HPOYHOCTU U YIIPYrocTH BojioKHA. CTONb coryiaco-
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BaHHAsl CICKTPAIbHAS KAapPTHUHA TO3BOJISET 3aKITHO-
YHTh, YTO 00a 0Opa3lia HEe MOJBEPrajiCh aKTUBHOM
XHMHYECKOH 00paboTKe M IEMOHCTPUPYIOT THIIHY-
HYIO CTPYKTYPY HaTypalbHOTO KepaTHHA.

Hecmotpst Ha BBIpas)keHHOE CXOJICTBO, OMpe-
JeNEHHbIe Pa3Inins BCE Ke (PUKCHUPYIOTCS, U OHH
MPEUMYIIECTBEHHO CBSI3aHbI C IPHCYTCTBUEM Melia-
HUHA B KOPHUYHEBOM BOJIOKHE. OJHUM M3 TaKuX
pa3UuMii  SIBIISICTCSI MHTCHCHUBHOCTH TIOJIOCHI B
obmactm 2360.87 cM!, KOTOpas OTHOCHTCS K
nioryionieHnto atMocdeproro COz. XOTs 3TOT MUK HE
SIBJSICTCSL CTPYKTYPHO 3HAYMMBIM JIJIsI KEPATHHA,
pasInyus B 3HAYCHHS CKOPPEKTUPOBAHHBIX TLIOIIA-
Jield — BBICOKas y Oeroro oOpasiia 1 3aMeTHO HIDKE
Yy KOPHUYHEBOI'O MOIYT OTpaXkaTb BIIMSIHHE
BOJIOKHHCTOW MATPHIIBI, B YACTHOCTH COPOIIMOHHBIX
CBOWCTB, U3MEHEHHBIX MPUCYTCTBUEM MUTMEHTA.

B o6mactm 700-850 cm' oba cmektpa
JIEMOHCTPUPYIOT MHOYKECTBEHHBIE IMKH, OJTHAKO UX
MOJIOXKEHIE HEMHOTO BapbUpYeT: HaNpUMep, Ui
0eJ10ii IepcTH HaOJIFoIaeTCs 1oJI0ca OKoo 721 e,
TOTAa KaK JIsl KOpHYHEBOM — okoio 744 cm. Ot
CHIBUTH, BEPOSTHO, OOYCIOBIICHBI KOJEOAHUSIMU
ApOMATHYECKUX WM XMHOWIHBIX TPYII MeaHHHA
(bCHONIBHOTO  TOJIMMEpPa, KOTOPBIA ~ MMEeT
COOCTBEHHBIE CIIEKTPAIBHBIE OCOOCHHOCTH H MOXKET
HAKJIaJIpIBAThCSl HA KoJicOaHWsI OOKOBBIX TPYIIIT
AMUHOKHCIIOT.

OcoObIil MHTEpEC TPEACTABISIET CpPaBHEHUE
COOTHOILIEHU twIomaneii noinoc Amide I 1 Amide I1.
Jlnst Genodt MIepcTr 3TO COOTHOIICHHE COCTAaBIISIET
okosio 4.6, Torna Kak Juig KOPHYHEBOW JOCTHTaeT

3HAYUTEIbHO OOJiee BBHICOKOTO 3HAUCHUS — TMpH-
MmepHo 1 1. Takas pa3Huia MoxxeT OBITH 00yCIIOBIICHA
YaCTHYHBIM CIICKTPAJIbHBIM TIEPEKPHITHEM Mella-
HUHA ¢ obmacteio Amide II mubo BapuarsMu B
pacrpeaeneHn YIopsiAOYeHHBIX U HEYIOpsI0YeH-
HBIX YYaCTKOB BHYTPH ITMTMEHTHPOBAHHOTO
BOJIOKHA. Ba)kKHO OTMETHTB, YTO HaXKe IPH ITHX
PazIMuMsaX TOJIOKEHHE THMKOB OCTaéTcs HEU3MEH-
HBIM, YTO YKa3bIBAacT Ha CTAOMJIBHOCTH BTOPHYHON
CTPYKTYpbI.

Takum oOpa3om, oba HCCIEAOBaHHBIX 00-
paslia IEMOHCTPHUPYIOT CIIEKTPAIBHBIC XapaKTepHC-
THKH, THIHWYHBIE 11 O-KepaTWHA. BbIABICHHBIE
pa3yMsl B MHTEHCUBHOCTH OT/IEJBHBIX IOJIOC U B
COOTHOILICHHUHN aMUJHBIX IIMKOB CBA3aHbI HE C
HapyIICHUSIMH CTPYKTYpPBI O€lKa, a C TIPUPOHBIMI
OCOOCHHOCTSMH ~ ITUTMEHTHPOBAHHOTO ~ BOJIOKHA.
IIpucyTcTBHE HATYpPAIBHOIO MEJIAHWHA ITPUBOIUT
JIMIIb K HE3HAYMTCIIbHBIM BapualusaM B CIICKTPE, HE
3aTparmBas OOIIYI0 KOH(POPMAIIHIO TTOIUTIECITHIHON
nend. OTO TMOATBEPXKAAeT, 4YTO HHU Oenas, HU
KOpHUYHEBAasA HICPCTh HE IMOABCPraiuChb AKTUBHOM
00paboTke, U 00€ MOTYT CIYXHTh IOCTOBEPHON
OCHOBOH JUIS TIOCIEIYIOIIET0 CPaBHEHHS C OKpa-
M EHHbIMA 06pa3uaM1/I, YTO IIO3BOJIUT TOYHO OLICHHU-
BaTh CTETICHb JIeTPaIalii KePATUHOBOU CTPYKTYPHI.

UccnenoBanue UK-Dypre criekTpoB po30BOM
okpamieHHor 1epcty  (OOpazer; 3) MO3BOJIUIO
BBINOJIHUTh JIETAJILHOE COIIOCTABIICHUE €€ CTPYK-
TYPHBIX XapaKTepUCTHK C HATypalbHBIMH 3Ta-
JIOHAMH Oenmoii M KOPUYHEBOH IIEPCTBIO
(O6pazug! 1 u 2).
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Henpto aHanm3a SBISUIACH OLEHKA BIIMSHHS
Tpoliecca OKpaIIMBaHUs Ha COCTOSTHUE KEPaTHHOBOM
MaTpHIIBl, a TaKKe BBIIBIEHHE BO3MOXHBIX MPH3-
HakoB e€ aerpamanyu. [lomydeHHbIe TaHHBIE TIOKA-
3aJId, YTO CIIEKTP OKPAIICHHOTO 00pasla 3aMEeTHO
OTJIMYAETCS] OT CHEKTPOB HEOKPAIIEHHBIX BOJIOKOH,
OTpaXkasi I3MEHEHHS OEJIKOBOI CTPYKTYPHL.

Hawnbonee 3naummble pasnuuus OOHApYKu-
BaIOTCSI B OOJIACTH AaMHUIHBIX [OJNOC, KOTOpBIE
TPAIAUITHOHHO PACCMATPHUBAIOTCA KaK WHIUKATOPHI
COCTOSTHUSI BTOPWUYHOM CTPYKTYpbl KepaTtuHa. Y
HaTypaJIbHBIX 00pa3loB MOI0KEeHHEe Tonockl Amide
I maxomurcs B auamaszone 1631-1643 cm™!, uro
COOTBETCTBYET MPEUMYIIECTBEHHO 0-CIIHPAIbHON
koH(popManmu. B ciyuyae oxpameHHoro oOpasma
OCHOBHOM TImMK cMeméH nmo 1625.99 cm!, uro
CBHJCTEILCTBYET O YaCTHYHOM HAPYIICHUH BOJIO-
POMHBIX CBsI3EH U OcIabJIeHNH CITUPATbHOM OpraHu-
3ali. AHAIOTMYHYIO TEHICHIIHIO IEMOHCTPUPYET U
nojjoca Amide II: ecin B HaTypabHOM MIEPCTH OHA
¢dukcupyercst ipu 1516.05 cM™, To B OKpameHHON
—mpu 1512.19 em™'. Capur B 0671acTh 00J1€€ HU3KHX
YacTOT yKa3bIBa€T HA W3MEHEHHE MHKPOCPEIBI
MIENTUTHBIX TPYIIT TIOJT BO3JCHCTBUEM KPACHUTEIS H
Ha BO3MOKHOE YBEITWYEHHUE JIOIN HEYTIOPSI0OYEHHBIX
WM arperupoBaHHBIX CTPYKTYp. TakuM obOpazom,
amMuHas 00JIACTh SICHO TIOKA3bIBAaeT, YTO BO3JEH-
CTBHE KpacuTellsi MPUBOAWT K YMEPEHHOH Jerpa-
Jal BTOPUYHOW CTPYKTYPBI U K OCIAOJNEHUIO ol
CIMPAJIHOM COCTaBIIAIOLIEH BOJIOKHA.

JlonomHUTENBHBIE CBENIEHNUS O XUMHYECKUX
W3MEHEHHAX KepaThuHa [Ja€T aHajuu3  I0JIoc,
CBSI3aHHBIX C JUCYIHOUIHBIMA MOCTHKAMH U
MPOJIyKTaMH WX OKHCIIEHHs. B criekTpax Harypaib-
HOM TIEepPCTH HAOMIOMACTCS XapaKTepHBIM HaOOp
mMKOB B obOmactu 528-561 cM!, oTpakarommx
HOPMAaJIbHOE COCTOSIHUE S—S-CHIMBOK. Y OKpalleH-
HOTO 00pasiia peructpupyercs nuk mpu 520.78 cm ™,
YTO TOATBEP)KIAET COXPAaHHOCTH CYIIECTBEHHOM
Y4acTu JUCYJILGUIHBIX coequHeHUH. OTHOBpEMEHHO
OTCYTCTBHE 3aMETHOTO yCWIEHHA TIOJIOC B
mranazone 1039-1070 cm!, rme TpOSBISIOTCA
BUOpamy NpoaykToB okucienus: C—-0O, mo3Bosser
clleNiaTh BEIBOJ O TOM, UTO IPOLIECC OKPAIIMBAHUS HE
COMPOBOKAAJICS MOIIHBIM OKHCIUTEIBHBIM BO3/IEH-
ctBueM. @ukcupyemas ciaabas mosnoca mpu 1070.49
CM ' OTpakaeT JIMIIb MUHUMAJbHbIE MEPECTPOMKHY,
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HE IPUBOJSIIME K TPyOOMY paspyIICHHIO KepaTHHa,
YTO OTIMYACT MSTKHE KPAacCHTEIW OT aKTHBHBIX
OCBETJISIOIINX PEareHTOB.

CyIecTBeHHBIM TIPH3HAKOM  MOIH(DUKAITN
CTPYKTYPBI BOJIOKHA SIBJISIETCS TIOSIBIICHUE B CIIEKTPE
HOBBIX HWHTEHCHBHBIX IIOJIOC, OTCYTCTBYIOUIHX Y
HaTypanbpHOU mepctr. B muamazone 700-900 cm' B
00pasiie OKpaIIeHHOTO BOJIOKHA (PUKCHUPYIOTCS KU
npu 736.81 cm!' u 837.11 cMm!, XxapakTepHsle I
BUOpaInii (PYHKIIMOHATGHBIX TPYTII OPraHMYeCKOH
MOJIEKYJBI KPacHTeNsl. DTH TOJIOCH! YKa3bIBAIOT HA
NpPUCYTCTBHE KpacuTeNnss BHYTPU BOJIOKHA U
TIOATBEPKTAIOT €r0 B3aUMOJACHCTBHE C KEPATHHOM.
B BbICOKOUACTOTHOI 007acTH HAOMIOAAIOTCS U3Me-
HEHHMS B [TOBEJCHHUH T10JI0C, cBs13aHHbIX ¢ N—-H 1 O—
H xonebanmsamu (3367.71, 3585.67 n 3647.39 cm™!).
Takre w3MeHEHUs] OOBIYHO OTPAKAIOT ydacTHe
MOJISIPHBIX TPYII OeNKa B JOMOJHUTENBHBIX BOJIO-
POAHBIX CBA34X, BO3HUKAOHIUX TIIpU B3aHMMO-
JICCTBUM C MOJIEKYJIOM Kpacurensd, a TaKke
BO3MOJKHYIO IIEPECTPOIMKY THAPATALIMOHHOTO COCTO-
SIHUA BOJIOKHA.

COBOKYITHOCTh BCEX CIIEKTPAIBHBIX OCOOEH-
HOCTEHl TIO3BOJIIET 3aKIIOYUTH, YTO PO30Bas
OKpallleHHast IIEPCTh  JEMOHCTPUPYET  SBHBIE
MPU3HAKA CTPYKTYpHOU Momudukarmu. Habmro-
JlaeTcs  ociialJieHne  O-CITUPAbHOW  CTPYKTYPBI,
CMEUICHUE aMU/IHBIX IT0JIOC, HaCTHUYHOC paspylICHUEC
BOJOPOAHBIX CBSI3€H W M3MEHEHHUE JIOKAJIbHOU
MHUKpOCpeIbl TenTHAHbIX Tpymm. [lpu  3tom
TCYTh(QHUIHbIE MOCTHKYA B 3HAYUTENHLHON CTETIEHU
COXPaHSIOT IIEOCTHOCTh, @ BBIPAKEHHBIX MPH3-
HAaKOB CHJIFHOTO OKHCJIUTEIBHOIO TTOBPEKICHUS HEe
BbIsIBJIEHO. [losiBNIeHHE XapaKTepHBIX MOJIOC KPacH-
TeJsl TIOATBEPIKAAET €r0 MHTETrPaIrio B CTPYKTYPY
BOJOKHA M Yyd4acThe B ()OPMHPOBAHHUM HOBBIX
MEKMOJIEKYIISIPHBIX B3aMMOICHCTBUI.

B 1ienom ctpykrypa obpasia 3 okaspiBaeTcs
MeHee CTaOMIBHOM 10 CPAaBHEHUIO C HATYPaJIbHBIMU
obpa3uamu, 4TO B TIONHOM MeEpe COOTBETCTBYET
NpHUpoZie OKpalleHHOro Marepuana. Hecmorps Ha
OTCYTCTBHE TPYOOI MeCTPYKITNH, 3a(UKCHPOBAHHBIE
W3MEHEHHsI JIEMOHCTPUPYIOT, YTO TPOLECC OKpa-
LIMBaHUSA TIPUBOAWT K YMEPEHHOW, HO OTYETIIMBO
BBIP2)KEHHON MomuduKanuy OeTKOBOH MaTpHIIbI
HIEPCTH.
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Pucynok 5. UK-®ypbe cekTp MepcTsSHOro BOJIOKHA OJietHO-roayOoro nsera (O0pasern 4)

CpaBHHUTENFHOE WCCIENOBaHWE WH]paKpac-
HBIX CIEKTPOB ¢ TpeoOpazoBaHmeM Dypre MO3BO-
JIAJIO BBISIBUTH XapaKTePHbIEC N3MEHEHHSI, BO3HUKAFO-
e B CTPYKTYpe KepaTWHa TIOCie OKPAIIMBaHHS
IIEPCTSIHOTO BONIOKHA. [yl aHanm3a OBUT WCIIOINB-
30BaH o0Opazenr 4 — mepcTh OJEAHO-TOIYOO0r0
OTTEHKa, W JBa JTAJOHHBIX HATYypaJbHBIX MaTe-
puana: 6enas (OOpasen 1) m KopuuHeBasi LIEPCTh
(O6pazen; 2). OCHOBHOU WIENBIO SIBISUIACH OICHKA
TOTO, KakuM 00pa3oM KpacuTellb U COIMPOBOXK-
JIAIOIIFIe €0 TEXHOJIOTHYECKHEe TPOIECChl BO3CH-
CTBYIOT Ha BTOPUYHYIO CTPYKTYpy Oelka, morneped-
HbIE CIIMBKH Y TOJISIPHBIE (PYHKIIMOHATBHBIE TPYTIITBI
KepaTuHa.

[pexxne Bcero, M3MeHEHUs 3aTPOHYIIH aMU/I-
Hble 00MacT — HauOoJsiee MH(POPMATHBHYIO 30HY
JUTsl aHan3a KoH(popManuu Oenka. B HaTtypanbHBIX
obOpasuax nonoca Amide I crabunbHo ukcupyercst
B nuanazoHe 1631-1643 cM™!, 4TO COOTBETCTBYET
MPEUMYIIECTBEHHO O-CIIMPAITLHON CTPYKTYpe Kepa-
THHA. B okpameHHOM 00pasle OHa CMeIaeTcst 10
1625.99 cm'. Takoe MOHMKEHNE YaCTOTHI IPUMEPHO
Ha 6-8 cM' CBHUAETENBCTBYET O HapyUICHUH
BOJIOPOJIHBIX CBSI3eH BHYTPU CIHPAIBHBIX Qpar-
MEHTOB M YBEJIWYEHHUH O] HEYNOPSAIOUCHHBIX
CTPYKTYp WIIM arperupoBaHHbix [-cioés. [lomoca
Amide Il Taroxe 1EMOHCTPUPYET JIETKOE CMEIICHHE
(c 1516.05 no 1514.12 cm'), uTto OTpaXkaeT u3Me-
HEHUsI B KOHQUIypaUuM MENTHAHOW CBSI3U U
yKa3bIBaeT Ha MOAUMDUKAINIO YCIIOBUIA THIPATALINH
WM XUMHYECKOE BO3JCHCTBHE Ha OEIKOBYIO

MaTpHILLy.
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Xapakrep CHEKTpalbHbIX U3MEHEHUI M03BO-
JSIeT YTBEP)KAAaTh, YTO BTOPUYHAS CTPYKTypa Kepa-
THHA B OKpallICHHOM 00pas3ile YacTUYHO HapylleHa.
OTO TUNUYHBIA Pe3ysIbTaT A BOJOKOH, IMPOLIEA-
IUX TEXHOJIOTHYECKYI0 00pabOTKy C ydacTHeM
AKTUBHBIX XUMHYECKHX COCITMHECHH.

3HauMMBIE Pa3NUuMsl TPOSBISIOTCS W B
00JIaCTH TIOTIEPEYHBIX TUCYTBPHUIHBIX cBs3eil. HaTy-
paibHBIE 00pa3Ipl JAEMOHCTPUPYIOT JIHIIH Ciadble
TMOJIOCHI, CBSI3aHHBIE C TPOAYKTaMH OKHCIECHHA
IUCTeNHa, TOrla Kak B oOpasie 4 MosBiseTcs
nHTeHCHBHasA nonoca mpu 1055.06 cm™'. Ona coot-
BETCTBYET KOJIECOAHUSM CYJIL(OHOBBIX KHUCIOTHBIX
TPpynI u oTpaxkaeT Ooiee TIIYOOKYIO CTelleHb
OKHCJICHHSI aMMHOKHUCIIOTHBIX ocTaTkoB. [losoca S—
S cBsizei B obnact okono 542 cM™! coxpaHsercs,
OJIHAKO CHIDKECHHE €€ OTHOCHTEJILHON HWHTEHCUB-
HOCTH YKa3blBa€T HA YaCTUYHOE pa3pyLIeHHe
mucynbGuIHON ceTku. I10CKONbKY Takue MOCTHKU
SIBIISTIOTCSL KJTFOUEBBIMHU ISl MEXaHWUYECKOW Tpoy-
HOCTH W YCTOHYMBOCTH BOJIOKHA, MX Aerpaiarus
CBHJIETEJIECTBYET O 3aMETHOM XHMHUYECKOM BO3/IEH-
CTBHH, COMPOBOK/IAIOIIEM MPOIIECC OKPAIINBAHHS.

Emg omauM nmoaTBepikaeHreM MoqudUKaium
CTPYKTYPBI SIBJISIETCSl TOSBJIEHHE HOBBIX IIOJIOC,
OTCYTCTBYIOIIMX B HATypalbHBIX ATanoHax. Oco-
OCHHO OTYETIIMBO B OKpPAIMICHHOM OOpaslie BBIpa-
JKeHBl KK B jauamna3one 700-1100 cm! (738.74,
858.321921.97 cm). OHu cBsI3aHBI ¢ KOJIEOAHUSIMU
apoMaTHYeCKUX (hparMeHTOB, CYIb(OHATHBIX TPYIIT
U IPYTUX CTPYKTYPHBIX DJIEMEHTOB OPTaHHMYECKOTO
roy0oro Kpacutens. JTO yKa3blBaeT Ha TO, YTO
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KpacHuTeJb HE TOJBKO aiacopOMpyeTcst Ha TOBEpX-
HOCTH, HO M BCTYHaeT BO B3aHMOJICHCTBHE C
(hyHKIIOHATBHBIMH TPYIIIIAMH KepaTuHa, (popmu-
Py#s YCTOWYHBBIE CBSI3U B CTPYKTYPE BOJIOKHA.

Ocoboe BHMMaHuEe NPHBJIEKACT MOJOCa
BajleHTHBIX KoneOammit O—-H mpm 3597.24 cm!,
KOTOpast JIEMOHCTPHUPYET HM3MEHEHHYI0 WHTEHCHB-
HOCTB TI0 CPaBHEHHUIO C HAaTYpaJbHBIMH 00pa3aMH.
Takue W3MEHEHHS! OTpAXKarOT TMepepaclpeeieHue
BOJIOPOJIHBIX CBSI3EH, UTO XapaKTEPHO ISl BOJIOKOH,
MOABEPIIINXCSI  XMMHYECKOMY BO3JCHCTBHIO U
W3MEHEHUIO CTETICHH Tuparalyi. B tanHoM cirydae
3TO TaKKe MOXKET OBITh CBSA3aHO ¢ (popMUpOBAHHEM
HOBBIX CBSI3€H MEXIy MOIEKYJIaMH KpPacHUTels |
rHAPO(QUILHBIME TPYIIIIaMK OeJIKa.

B coBokymmHOCTH TTOITy4YeHHBIE JaHHBIE TTO3BO-
JSIFOT CHeNaTh BBIBOA, YTO oOpazell 4 mpeTeprien
YMEPEHHYI0, HO OTYETIIMBO (PUKCHPYEMYIO XUMHUUEC-
Kyto Momudukarmto. Haubomee 3HaYMTENBHBIC
W3MEHEHUsI KacaloTCSd YaCTUYHOM JIeCTaOMIn3aInm
BTOPHYHON CTPYKTYpBI, OKHCICHHS M OCIAOJICHUs
THCYNBMUIHBIX CBS3CH, a TaKkKe TIOSBICHUS HOBBIX
TOJIOC, OTPAKAOIMX TPUCYTCTBHE OPraHIMYECKOTO
KPacHTeNsI B CTPYKTYPE BOJIOKHA. DTH CIIEKTPaIbHbBIC
0COOCHHOCTH XapaKTEPH3yIOT OKPAIICHHYIO LIEPCTh
Kak Marepuall, B KOTOPOM CTPYKTypa KepaTHHA
HapyIlleHa 110 CPaBHEHHUIO C HEOKpaIlIeHHBIMU 00pas-
[AMH, YTO SIBJISIETCS 3aKOHOMEPHBIM PpE3yJbTaTOM
TEXHOJIOTUYECKON 00pabOTKH.

[IpoBenéuubii  cpaBHuTenbHbll  K-Oypbe
AHAITM3 JIBYX OKpAIEHHBIX O00pasIoB INEpPCTIHOIO
BoJIOKHa — po3oBoro (O6pasers 3) u GieaHO-TOITY00-
ro (O0paser 4) — MO3BOIMII POCIIEANTD PAINUMS B
CTETIEHH BO3NIEWCTBUS KpacuTeNe Ha CTPYKTYpY
keparnHa. Hambonee mH(QOpMaTHBHBIMU WHIWMKATO-
paMH WM3MEHEHHH BBICTYIIWIM aMHJIHBIC TOJIOCHI,
OTpaKAIOIIHE COCTOSTHAE BTOPHIHOM CTPYKTYpPhI OelI-
Ka, a Takke o0JIacTy, CBSI3aHHBIE C ANUCYIb(OHIHBIMA
CBSI3SIMHU ¥ TIPOJTYKTAMH UX OKUCIICHHS.

B cnekrpanmsHOM Mama3oHe  aMHTHBIX
KoneOaHuit 00a 0Opasia AEMOHCTPUPYIOT OJWHAKO-
Boe nosiokeHue monockl Amide I, 3adukcupoBanHO
Ha ypoBHe 1625.99 cm'. CuBur B obmactb Goree
HU3KUX YacTOT XapaKTepeH Uil HapyIICHHBIX
BOJIOPOJIHBIX CBSI3€H M YACTMYHOMW JIEHATypaluu O-
CIMPATIbHBIX YYaCTKOB KEpaTHUHA, YTO IIO3BOJISIET
yTBEPKAATh, YTO 00a KpacwuTels B ONpeneIEHHON
CTEIIEHH BO3JCHUCTBOBAI HAa  YIOPSIOYCHHOCTh
0enmKoBO MaTpuIlbl. B TO ke BpeMs TOJIOKEHUE
noiockl Amide 11 moka3zano HeOobIIOE pa3uyue:
JUIs pO30BOr0 0Opasiia yactora coctaBmia 1512.19
cM!, Torma kak Juii romyboro — 1514.12 cm.
Bonee Hu3koe 3HaUeHHE B PO30BOM ClIy4ae YKasbl-
BacT Ha CIlieTKa Oosiee BBIPAKEHHOEC W3MEHEHHE
JIOKJIbHOM MUKPOCPEIbI MENTUIHON CBSI3U, OJTHAKO
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KOJIMYECTBEHHBIC TOKAa3aTeNIM MHTETPaJIbHOM ILIO-
11311 IEMOHCTPHPYIOT HHYIO KapTHHY.

CootHomrerne miomanei nomoc Amide [ u
Amide II, sBIsrorieecst HaIEKHBIM KPATEPHEM CTeTIe-
HH CTPYKTYPHOT'O TIOBPEKACHHSI IENTHIHOTO OCTOBA,
OKa3aJIoCh 3HAYUTENIFHO HIDKE y oOpasma 4. s
roiryooro obpasiia OTHOIIEHHE COCTABMIIO OKOJIO 1.5,
TOr/1a KaK A1 po30oBoro — okono 2.4. [TonmxkenHoe
3HAYEHUE MpPSAMO YKasblBacT Ha Oosiee ITyOOKYIO
MEPECTPOKY BTOPUYHOM CTPYKTYpPbl HMEHHO B
roJyOOM cilydae, 4TO COTJIacyeTcs C BH3YaIbHBIMU
0COOCHHOCTSIMH CTIEKTpa U TIOBBIIICHHOH BBIPayKEH-
HOCTBIO OTZEbHBIX KOJIe0aTeIbHBIX MO,

Ocoboe BHIMaHKE YACIEHO 00JIaCTH AUCYTh-
¢uasbIx cBszelt (520-550 cM™) U 30HE MOSBICHUS
MPOIYKTOB WX OKucieHus. s romyOoro oOpasia
4€TKO (PUKCHUpYeTCsS NHTEHCUBHBIN THK 0Koj0 1055
CM!, COOTBETCTBYIOIIMH CYJIL()OHOBOW KHUCIIOTE
(SOsH). Hanuawme 3T0ii OIOCH! SIBIISETCS TPSIMBIM U
OJHO3HAUHbIM [IPU3HAKOM Pa3pbIBa AUCYIb()UAHBIX
CBsI3el M MOCIIEMYIONIEro OKUCIUTEIBHOTO MpeBpa-
IIEHHUS [IUCTEHHA, YTO TOBOPHT O 3HAYMTEIHHO OoJiee
WHTCHCHBHOM BO3JCHCTBUM KpacuTellsi Ha Mpod-
HOCTHO-OTBETCTBEHHBIE CTPYKTYpbl KepaThHa. B
po30BOM 00paslie B aHAIOTMYHOM JMaria3oHe
HaOJI01aeTCs JHIIH C1a00e TIPOSIBIICHHE KOJEOaH A,
HE TO3BOJISIIOIEE TOBOPUTH O BBIPAKEHHOM OKHC-
nenun S-S cBsazed. HecmoTps Ha TO 4YTO WMHTE-
rpajbHasl IUIOMIAAb B HU3KOYACTOTHOH oOnactu y
ronyooro oOpasua Bbllle, €€ yBEIMUECHHE, BEPO-
ATHO, CBSI3aHO C HAJIOXKEHHEM KoiebaHWil camMoro
KpacuTedss M He OTpaKaeT PEealbHOTrO YCHIICHHS
coziep)KaHusl AUCYNIbQUAHBIX CBSI3el — HAIlpOTHB,
npucyTcTBUe cWibHOM mosocel  SOsH  cBune-
TENBCTBYET 00 UX Pa3pyIICHUH.

XapakTepHble TIONOCHI KpacuTeNled TakKe
JEMOHCTPUPYIOT pasnnuus. Po30BbI  KpacuTenb
MPOSIBJIACTCS HECKOJIbKMMH  CJIA0bIMKM TIMKAMH B
obnactu 736-837 cm!, Torna Kak roiayOoi oOpaserr
JIEMOHCTPUpYET O0Jiee HACBHIIIEHHBIN CHEKTPaIbHBIN
PHUCYHOK C JIOIOJIHUTEJIBHBIMU KOJICOaTeIbHBIMU
MoaaMmu B obOnactax 738.74, 858.32 u 921.97 cm.
Hammume Oosbluero uucia YHUKAIBHBIX —IIOJIOC
00BIYHO OTpakaeT OoJiee aKTUBHOE B3aHUMOJICHCTBHE
KpacuTels ¢ (PyHKIMOHATBLHBIMEA TPYIIIaMHU BOJIOK-
Ha, 4TO enIé pa3 MOATBEPIKIAeT ero Ooyee akTUBHOE
BIIUSIHHE.

Bce COBOKYIIHBIC MAaHHBIC IMOKa3bIBAIOT, YTO
OJIeTHO-TOITyOOM KpacHTENlb OKa3bIBACT 3HAUUTEIh-
HO OoJiee BBIpaKEHHOE BO3JCHUCTBHE Ha CTPYKTYPY
LIEPCTSHOro BosIoKHa. ['omy0oii oOpasen oTiimyaeTcs
Oonee CHIBHOW TEPECTPOMKON BTOPUYHON CTPYK-
Typbl KEpaTuHA, 4YTO IIOATBEPIKIACTCS HU3KUM
3HaueHueM cooTHomeHuss Amide I/Amide II, a
TaKke Hanbojee WHTCHCHBHBIM OKHCIICHHEM S-S
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CBsI3el, MPSIMBIM MHIUKATOPOM KOTOPOTO SIBIIAETCS
OTYETIINBAS MTOJI0CA CYIHL(POHOBOM Tpymibl ipu 1055
cM . B po3zoBoM o0pasiie MOBPEKICHUE TaKKe
MIPUCYTCTBYET, HO OHO 3HAYMTENHFHO MEHEEe BBIpa-
JKEHO M HE CONPOBOXKAAETCS CTOJb CHJIBHBIM
paspyIlieHHneM TUCyIb(GUIHOTO KapKaca.

Takum  obOpaszom, oOpazerr 4  MOXHO
OXapaKTepu30BaTh Kak Haxomsdmmiics B Ooiee
rIyOOKO AerpaiupOBaHHOM CTPYKTYPHOM COCTOSI-
HUM TI0 CpaBHCHWIO C oOpasmoM 3. Po3oBbrit
KpacuTellb BbI3BIBACT JIUIIb YMEPEHHbBIC N3MCHCHUS,
TOorja Kak OJieMHO-rONyOOW TPHBOIUT K KOM-
TUIEKCHOMY HapyYIIIEHHUIO KaK BTOPUIHON CTPYKTYPHI,
TaK W JUCYIb(QUIHBIX CBA3EH, YTO OMPEeNsieT ero
Oonee aKTHBHOE BO3JCHCTBUE HAa KEPATHHOBYIO
OCHOBY IIIEPCTH.

3aknouenue

[Ipoeenénnoe  wuccnenoBanne UK-Dypoe
CIIEKTPOB HAaTypalbHOM M OKpAIlIEHHOM LIEPCTH
TO3BOJTAJIO KOMIUIEKCHO OIICHWTH BIMSHUE Pa3ivd-
HBIX KpacuTellel Ha CTPYKTYpPHOE COCTOSHHE Kepa-
THHA. AHaM3 amMuaHBIX Tostoc Amide I u Amide 11
TMOKa3aJl, 9TO OKpAIMBaHHUE MPUBOAUT K YaCTUIHOM
JEHATYpalii  O-CIIMPATbHBIX yYacTKOB Oenka W
M3MEHEHUIO MUKPOCpEbl NMENTUIHBIX cBszeil. Ilpu
9TOM XapakTep JTHX W3MEHEHWH 3aBHCHT OT THIIA
KpacuTesisi: po30BbIi kpacutens (OOpaser 3) BbI3Ba
YMEPEHHBIE TIEPECTPONKU BTOPUYHON CTPYKTYpBI, B
TO Bpems Kak OnemHo-ronyooii (OOpazer; 4)
CIIPOBOIMPOBANl OOJiee 3HAYMTENHLHOE HapylIeHHe
YTIOPSIIOYEHHOCTH TTOJUTICITHTHOM TIETH.

CpaBHEHHME COOTHOIICHUS TUIomaae Amide
V/Amide Il moxareBepmwmo pa3nmuuusi B CTENEHH
TOBpEXXAEHNS: OoJiee HU3KOe 3HAYeHHE Y ToIy0oro
obpastia (~1,5) CBUIETENBCTBYET O TIIyOOKOM Iepe-
CTpoO¥iKe OENIKOBOW MATpPHIIBI, TOT/IA KaK Y PO30BOTO
OHO BbIIIIE (<2,4), 9TO YKa3bIBaeT HA OTHOCHTEIBLHO
ia isiiee Bo3/IecTBIe. AHAIN3 IUCYIb(OUIHBIX CBS-
3eil U MPOIYKTOB MX OKWCIICHHUS MO3BOJMII BBISIBUTh
WHTEHCHBHOE OKHUCIICHUE S—S cBsizeil y OnenHo-ToIy-
Ooro oOpasiia, HOATBEPKIAEMOE OTUET-JIMBOU TTOJI0-
coit SO:H mpm 1055 cm™!, Torma Kak B po30BOM 00-
paslie NPH3HAKKA OKUCIICHUS ObLTH MHHIMAJIBHBIM.

XapakTepHble CHeKTpalbHbIE TTHKA KpacuTe-
JieW TaKKe TOKa3adM pa3iuddsl B HMX B3aWMO-
JNEHCTBMM C KEpaTWHOM: TONyOOW KpacuTenb
JIEMOHCTPHPOBAJI 0OJiee MIMPOKUA ¥ HACBIIICHHBIH
Ha00p MOJIOC, OTPAYKAIOIINX AKTUBHOE BKIIIOUEHHUE B
CTPYKTYPY BOJIOKHA U (JOPMHPOBAHHUE JIOTIOTHATEIb-
HBIX MEKMOJIEKYJISIPHBIX CBSI3CH.

B nenom, uccnenoBanue nokasano, 4ro okpa-
[IMBaHHE HEM30€KHO COMPOBOXKAAECTC CTPYKTYp-
HBIMA  MOIU(UKAIMSAMU  MIEPCTSHOTO  BOJIOKHA,
OJTHAKO CTENEHb O3THX H3MEHEHHM CYIIECTBEHHO
3aBUCHT OT XWMHYECKOM TIPUPOABI KpacHTes.
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Brenno-romy6oii  KpacuTenb OKasbIBacT HamOolee
BBIPAKCHHOE BO3JCHCTBHE HAa BTOPUYHYKO CTpPYK-
Typy ¥ TUCYIb(UIHBIE MOCTHKY KEPaTHHA, TOT A KaK
PO30BBII BIUSIET YMEPEHHO, HE BbI3bIBAS 3HAUNTEIb-
HOT'0 pa3pyiieHus 0ekoBor Matpuiibl. [lomydeHHbIE
PE3YJIBTAThl UMEIOT NPAKTUYECKOE 3HAUEHHE JUIS Pa3-
paboOTKH OoJTee MAMAIINIX TEXHOIOTHI OKPAITHBAHIS
LIEPCTH, IMO3BOJBIOLIMX COXPAHUTH MEXAHUUYECKYIO
IIPOYHOCTb U JONTOBEYHOCTH BOJIOKOH, & TAKKE JUIA
BBIOOpa KpacwTeledl ¢ KOHTPOJIMPYEMBIM BO3IEH-
CTBHEM Ha CTPYKTYypy Marepuaa.
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B cmamve paccmampugaromca Knwouegvle acnekmuvl Ou3aiuH-NPOEKMUPOGAHUA 00€xHcObl 6 MOOHOU
uHOycmpuu, ¢ aKkyeHmom Ha npumenenue 3D-ouzaitna, ucKyccmeenno20 uHmenieKma u UPMyaIbHOU 00eMlcObl.
Ananusupyromcesa Knwouegvle OMaAuiUs mpaouyuoOHHOZ0 NPou3600cmea u yugposozo 3D-npovyecca npumenumenvno
K Maiomy u cpeoHemy cepuiiHomy npou3eoocmey. OcnoeéHnas uodes padomvl — HOOUEPKHYMb 3HAYUMOCHLL
YCMONuU6020 NPOCKMUPOGAHUA U UUPpPobix Komnemenyuii. B pabome ucnonvioeanvl cpasHumenbHo-
ananumuyeckuil memoo, Keic-ananu3, KOHMEHmM-AHAIU3, ONUCAMENbHBII MEMO0 U MEmoo CUCHEMAMUIAUUN.
AKmyanbHocmey uccied06anus 3axKayaemca 6 HeodXooumocmu 6HeOpeHus Uyu@posvix mexmoa0zuii 6 MoOHOU
unOyCcmpuu 01 nOGLIERUA IPPeKmusnocmu nPOEKMUPOGAHU, COKPAUEHUA 3AMPAm U PA36UMus yCmoiuuugozo
npouzeoocmea. Hcnonvzoeanue 3D-Oouzaiina u eupmyanvnoil 00€x#cObl CMAHOSUMICA GAMNCHHIM HANPAGIEHUEM
Mmoodepuuzayuu fashion-cgheput, ocobenno 6 ycnosuax yugposuszayuu u IKoa02udecKux 6v130608. Ocoboe snumanue
yoenaemcea IK0I02UHECKOMY NOMEHUUAY YUPposUu3ayuu, 6bIpasceHHOMY 6 CHUNCCHUU KOAUYECmea Qu3uiecKux
RPOMOMUNOE U MEKCMUILHBIX 0MX0006 HA IMmane npoeKmuposanus. Bneopenue oannpix mexnonozuil no3eonaem
nogvicumd KOHKYPEHMOCHOCOOHOCMb npeonpuamuil 1ezkoi npomviwiniennocmu Kazaxcmana, yckopums
UHmMezpayuio 6 2100a1bHble UHHOGAUUOHHbBIE MPEHObl U CHOPpMUPOBAMb OCHOBY ONA YCHIOUUUE020 DPAIEUMUA
UHOYCIPUU MOObL 8 OYOyuieM.

KaroueBble cioBa: unmdpoBuzanmsa, 3D-au3aiiH, BupTyanbHas opexnaa, digital fashion,
yCTOiYMBOEe MPOEKTHPOBAHUE, MOJa M TeXHOJIOTUH, IKOJTOTHIHOCTb.
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Maxanaoa con undycmpusacelnoazel Kuim Ou3aiin-coodanayowly nezizei acnekminepi Kapacmulipwiiaosl, 3D-
OU3ATHObL, HCACAHOb! UHMENNEKMINI JHcaHe eupmyanovl Kuimoi Konoamyza epekuie nazap ayoapuiiaovl. Illazein
Jicane opmawia cepusanvl OHOIpic MYp2vicblHaAH Odcmypai OHOIpic nen yugpavik 3D-npouecmin Hezizei
QUBIPMAMBLIBIKIGPb. MAN0AHA0bl. 3epmmeyoin 0acmovl U0eACbl — OPHLIKMBbL HCOOANAYObIH JHCIHE UUPPIbIK
Ky3vipemmepoi, Manbl30blIbl2blH Kopcemy. 3epmmey 0apbiCblHOG CATbICHBIPMATbL-MAI0AMATBIK 20ic, Kelic-
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manoay, KOHmMeHmM-manoay, CUNAMmamansviy 20ic Hcane xycyieney aodici Koa0anwvliovl. 3epmmeyoiy o3exkminizi
JHcobanay muimoinizin apmmaolpy, wWvl2bIHOAPOLL KHICKAPMY HCIHE OPHBIKMbL OHOIPIcmi 0ambliny MaKcamslnoa CaH
UHOYCIMPUACHIHA YUPDIBIK MEXHOI02UANAPObL eH2i3y Kaycemminizimen aiikplnoanaowsl. 3D-0uzaiin men supmyanovl
Kuimoi naiioanany, acipece yugpranovipy dxcoHe IKO0J0ZUANBIK CbIH-Kamepiep cazoaiivinoa, fashion-canacwin
AHCAHBIPMYObIH, MAHbI30bl Oazvimuina ainanyoa. IHugprandvipyoviyy IKonozuanviK aneyemine, aman aiuimKanoa
Jcodanay KezeHinoe (Qu3UKANBLIK NPOMOMUNMED MEH MOKbIMA KATObIKMAPLIHLIY CAHbIH A3alUmy2a MYMKIHOIK
Oepemin Kpipaapvina epekuie KOHin 601inedi. Amanzan mexnonozuanapovt enzizy Kazaxcman kacinopvinoapoinoly
bacekeze Kadinemminizin apmmuipyea, yHcahanovlK UHHOGAUUATBIK Ypoicmepze UHMEZPAUUATIAHYObL JHcedesl0emyze
JHCaHe DONaAMaKma coH UHOYCMPUACLIHBLY, OPHBIKIMbL 0AMYbl YUIIH He2i3 KaTblnMmAacmulpy2a MYMKIHOIK 6epeoi.

Herisri ce3nep: umppaanapipy, 3D-nm3aiin, Bupryamasik kmim, digital fashion, typakrsl
sK00asay, COH KIHE TEXHOJOTHSIAP, IKOJIOTHSIIBIK Ta3aJIbIK.

DIGITALIZATION OF CLOTHING DESIGN AND ITS ENVIRONMENTAL
POTENTIAL IN KAZAKHSTAN’S FASHION INDUSTRY
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*M.T. OMARBEKOVA, “K.D. KOZHABERGENOVA
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The article examines key aspects of clothing design in the fashion industry, with an emphasis on the application
of 3D design, artificial intelligence, and virtual clothing. The key differences between traditional production and the
digital 3D process are analyzed with regard to small-scale and medium serial production. The main idea of the study
is to emphasize the importance of sustainable design and digital competencies. The research employs comparative and
analytical methods, case study analysis, content analysis, descriptive methods, and systematization. The relevance of
the study lies in the need to implement digital technologies in the fashion industry to improve design efficiency, reduce
costs, and promote sustainable production. The use of 3D design and virtual clothing is becoming an important
direction in the modernization of the fashion sector, especially in the context of digitalization and environmental
challenges. Particular attention is paid to the environmental potential of digitalization, expressed in the reduction of
physical prototypes and textile waste at the design stage. The implementation of these technologies makes it possible
to enhance the competitiveness of enterprises in Kazakhstan, accelerate integration into global innovation trends, and
form a foundation for the sustainable development of the fashion industry in the future.

Keywords: digitalization, 3D design, virtual clothing, digital fashion, sustainable design, fashion
and technology, environmental sustainability.

Beeoenue TBeHHbIH uHTEweKT (MU), paaukasbHO H3MEHS-

B nocnenHue romel MoAa MEpeXUBAET IOIIUM MONMXOABI K CO3JAHUIO, YIPABICHUIO U
MacmTabHyr0  TpaHcopMariio, CBSI3aHHYIO C MIPOABIKCHUTO MPOAYKIHH. OCOOEHHO 3aMETHO ATO
BHEPEHUEM ITU(POBBIX TeXHONIOTHH. [IprMenenme BIIMSIHUE B JIETKOW MpoMbllUIeHHOCTH, 1ae MU
3D-nmu3aiiHa, TEXHOJOTW BUPTYAILHOM W JIOMOJ- CHOCOOCTBYET IMOBHIMICHUO 3 EKTUBHOCTH, COKpa-
HEHHOM pealbHOCTH, ITM(PPOBBIX TBOWHHUKOB U MICHUIO 3aTpaT W YCKOPEHUIO MPOIIECCOB CO3IAHUS
TEHEPATUBHOTO MOJEIMPOBAHUS CTAHOBUTCSI HOBOM onexapl. B ycioBusx 1udposoii TpaHchopmaiinm,
HOPMO# B cpepe pa3pabOTKu OJIEKABL. ITH TEXHO- KOrja KOMIIAHMM CTPEMSITCSA COOTBETCTBOBATH
JIOTHH TIO3BOJISIFOT HE TOJIBKO YCKOPUTH MPOLIECCHI TpeOOBaHUSM BPEMEHU W OXUJIAHHSM KITUEHTOB,
MIPOEKTHPOBAHUS, HO ¥ TIEPEOCMBICIIUTL CaMy CYTh ncnonb3oBanne MM craHOBUTCS HE MPOCTO IIpe-
MO/Tbl — OT MPOM3BOJICTBA J10 OTpeOeHus | 1,2]. UMYIIIECTBOM, a He0o0XOIUMOCThI0. braromaps

OpHoif M3 caMbIX TEPCHEKTUBHBIX U TaKUM HHHOBAllMOHHBIM pEIICHUSIM, Kak reHepa-
PEBOIIOIMOHHBIX TEXHOJIOTHI SIBIISieTCS] MCKycCC- TUBHBIE HEHPOCETH, CHCTEMBI BHUPTYaIbHOW IMpHU-
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MEpPKH M HMHTEJUICKTyaJIbHbIE MOAOOPKU MOAEINEH,
WHOYCTpUs MOABI TEpeKUBACT KaueCTBEHHBIN
CKa4OK, TIepeXost OT TPAAUIFIOHHOTO ITPOU3BOICTBA
K 0oJiee THOKHM, TOYHBIM | ITEPCOHATM3HPOBAHHBIM
¢dopmaram. [Ipu 3ToM 1MpOBU3ALMSA HAMPSMYIO
BIMSET HAa COKPAIlEHWE OTXOJOB W TOBBIIICHHE
SKOJIOTUYECKOM  YCTOMUYMBOCTH  OTPACIM:  BUP-
TyaJlbHbIE TIPOTOTUIIBI YMEHBIIAIOT KOJHYECTBO
(usruecknx 00pa3sIOB, CHIKACTCS PAcXoJl TKAHEH,
YMEHBIIIAIOTCS BBIOPOCHI YTJIEKUCIIOTO Ta3a, CBA-
3aHHBIE C TPAHCIOPTUPOBKOW U TPOU3BOACTBOM.
Takum oOpazom, 1HpoBas Mozia paccMaTpUBACTCS
HE TOJHKO KaK HMHCTPYMEHT ONTUMHU3AIINH, HO U KaK
3HAUUMBIA mar K (HOPMHUPOBAHUIO SKOJIOTHYECKH
orBercTBeHHOM mHmyctpun [3]. [losenenue digital
fashion (BUpTyanmbHOW OAEXKIBI) BHI3BAIO OYypHBIE
JIICKYCCHH B TIPO(peCCHOHAILHOM cpefie: HACKOIBKO
KHU3HECTIOCOOCH TakoW (opMmaT, KaK OH H3MEHSET
poJib au3aiiHepa, creluaiucTa IBEHHONW MPOMBIILI-
JIEHHOCTH W KaKWe KOMIICTCHI[NA CTaHOBSTCS
KITIOYEBBLIMH B HOBOU peasibHOCTH [4].

Hens panHO# cTaThU paccMoTpeTh
BIusHUE 1HdpoBU3anuK, B dacTHOocTH 3D-
Ju3aiiHa U BUPTYaJbHOM ONEXIbl, HAa MPOLECCHI
MPOEKTHPOBAHUs, MPE3CHTALMM W PacmpocTpa-
HEHUSI MOJTHOU TPOAYKIIMH, a TaKXE BBIIBUTH UX
AKOJIOTHYECKUIT TIOTEHIMAJ, OCHOBHBIE MTPOOIIEMBI
U NEPCIEKTUBBI PAa3BUTHUS B UHIYCTPUU MOJbL. B
paMKax JaHHOTO HCCIENOBaHHs NU(PPOBU3AIMS
paccMarpuBaeTcs IMPEUMYIIECTBEHHO IPUMEHHU-
TENPHO K TIpoIleccaM JU3alH-TIPOCKTHPOBAHUS
OJICKIBl JJISI Majlor0 W CPEJHEro CepUHHOTrOo
MTPOM3BOICTBA, XapPaKTEPHOTO i OOJNBITUHCTBA
KazaxcTaHCKux OpeHnioB. IHIUBHoyalTbHOE aTeNbe U
KpYITHOE MaccoBOE MPOU3BOJICTBO aHATU3UPYIOTCS
JIUIIb (PparMeHTapHO, B KOHTEKCTE BiMsHUSA 3D-
J3aiiHa Ha COKpaIlleHHe KOJINYecTBa (DU3HMUECKUX
MPOTOTHUIIOB W ONITHMHU3AIIUIO 3TANIOB pa3pabOTKU
KOJUIEKLUH.

Mamepuanst u memoowt

Jis HamucaHus CTaThbM OBLT TIPOBENEH
aHaJKM3 My OJIMKAIKi, OTYETOB U KEHCOB 3a IEPUO/I
2019-2025 romoB, cBs3aHHBIX € UUGPOBBIMU
WHHOBalUsAMUA B cdepe Mojbl. BbUTH W3ydYeHBI
Marepualibl CHICHUATIU3UPOBAHHBIX HWCTOYHUKOB:
Vogue Business, The Business of Fashion,
McKinsey & Company, Fashion Innovation
Agency, a Takke OTYEThl MPOM3BOIMTENEH TPO-
rpammHoro obecnieuenus (CLO 3D, Browzwear,
DressX). llpuMeHeHBI CHEIYIOIIAE METOJIBI:
CPaBHHUTEIBHO-aHATUTHYECKUN METOJ] JUTSE
OLIEHKH pa3IMuuil MeXJTy TpaaulMOHHBIM H
nuppoOBEIM  TOAXOJAaMHU K  MPOCKTHPOBAHHIO
OJCXKIBI; KeHc-aHaM3 — U1 HM3YyYeHHUs] KOH-
KPETHBIX TPUMEpPOB BHeApeHus 3D-muzaitHa u
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BUPTYQJIBHOH OJIEKJbI B TPAKTUKY MHUPOBBIX
OpeHIIOB; KOHTEHT-aHAU3 — JJIsI BBIIBICHUS
KIFOYEBBIX TPEHOB W BBI3OBOB, 3auKCHpO-
BaHHBIX B IPOQEeCCHOHATBFHBIX 0030pax W HAYIHOU
JUTEepaType; OMNHMCATeNbHBI METOoJ JUTSE
Pa3BEPHYTOTO  TPEACTABICHHUS OCOOEHHOCTEH
u(ppPOBOTO TMPOEKTUPOBAHUS W BHUPTYaTbHOU
OJIeX/Ibl; METOJ CUCTEMATH3alluu MPUMEHEH Ui
YHOPSAOYMBAHUS BBISBICHHBIX (PAKTOPOB, IOJY-
YEHHBIX B XOJ/I€ aHAIN3a HAYYHBIX HCTOYHUKOB M
MIPAKTUYECKUX KEHCOB.

OMIUpHYecKoi 0a30if UCCIIEOBaHUS TIO-
CIYXWIW TIPaKTUKW BHeApeHus 3D-mu3aiiHa u
M pOBOI BU3yaIH3alllY Y Ka3aXCTaHCKUX JH3aii-
HEPOB W OPEH/IOB MAJIOTO M CPEIHEr0 CEerMeHTa,
BKJIIOYAasT  HMHAUMBUAYyalbHbIX  3D-nu3aiiHepos,
y4acTHUKOB KOHKypcoB Born Nomad, a Taxxe
MPOEKThI, OPUEHTHPOBAHHBIC HA BUPTyaJbHBIC
KOJUIGKIIMM W 1(poBble npe3eHTanuu. Jlomosn-
HUTEIFHO WCTOJB30BAIUCH JaHHBIE MEXIY-
HapOAHBIX aHamuTHYecKuX oTuéToB (McKinsey &
Company, The Business of Fashion), npumennmbie
K YCIIOBUSIM Pa3BHBAIOIINXCS PHIHKOB.

Pezynvmamot u ux oocysrcoenue

TpaauuKMOHHBIN MTPOLIECC CO3AAHUSA OACK b
BKIIIOYAET TOCIEeNOBaTeNIbHBIE 3TaIlbl: 3CKU3 Ha
Oymare, mombop TKaHEW, IOIMMNB (QUINIECKUX
00pa3noB (IPOTOTUIIOB), MHOKECTBO MTPUMEPOK U
JI0paboTOK, (POTOCHEMKH T'OTOBBIX OOpPa3IOB H
JUIIb 3aT€M MacCOBO€ TMPOU3BOJCTBO. ITOT
MOIXO0J] TPOBEpEeH BpeMeHeM, HO Tpedyer
3HAYUTEIBHBIX PECYPCOB — MAaTEPHAJIOB, PYYHOIO
Tpyna, BpeMeHu u peHer [5]. Hampumep, Ha
MIBEHHBIX MPENNPUITHAX OOBIYHO IMIBIOT MO 3-5
00pa3moB KaxJI0To M3/eNusi, JOOMBAsCh HY>KHOH
nocajku u KadectBa. Kaxnpiid 1mukn nopaboTox
OTHAMaeT HEJNEH, COMPOBOXKIAETCS OTXOIAMH
TKaHM, 3aTpaTaMd Ha TKaHb H (QypHHUTYDY,
MpUBJICYCHUEM Mojiesied U ¢ororpadoB s
MIPE3EHTALINH.

Hudporoit moaxox B Mmoue (3D-muzaiin)
NPUHIUINAIBHO MEHSET pax ATanoB. JluzaliHep
co3faeT BUpPTyalnpHyl0 3D-Monenbp oxexabl ¢
MOMOIIBIO  CHEIHUATN3UPOBAHHBIX  MPOTPAMM
(Marvelous Designer, CLO 3D wu T.m.), cpasy
BUJHUT Bellb Ha ImdpoBOoM aBatape W TIpU
HEOOXOIUMOCTH BHOCHUT TpPaBKM B DPEXHUME
peaslbHOTO  BpeMeHH. BupTyanbHas ogexaa
cymiecTByeT Toibko B Imdpe, HO oOmagaer
pPEUIMCTUYHBIMH CBOWCTBAMU TKaHH M  KOH-
crpykuu mojenu [6]. Takoil KOHTEHT MOKHO
HazeTh Ha 3D-aBatapa WM Jake HAJIOXKWUTh Ha
¢dotorpaduio HACTOAIIETO YEJIOBEKa, CO37aaBas
WJUTIO3UIO peanbHOM oaexanl [7]. B urore maorue
sTambl  (packpoil TKaHM, TIOMIMB TECTOBBIX
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00pa3uoB, huznvecKrue NPUMEPKH) OTHAAAIOT WU
COKpaIaroTcs.

udposusanns oOXBaThBa€T BECh IMKJI
MOJIHOT'O ITPOM3BOJCTBA: OT CO3JaHHs KOHTECHTA 10
Mpe3eHTaluy KOJUIEKIMH H B3aMMOJEHCTBUS C
KOHEYHBIM ToTpeduTenieM. OcoOeHHO BOCTpe-
OoBaHBI TEXHOJNIOTHH 3D-MOnmenwpoBaHUS |
BUPTYyaJbHOH TNPUMEPKH C HCIHOIb30BaHHEM
HUCKYCCTBEHHOT0 HHTeJIeKTa. COriacHO OT4YeTy
McKinsey (2023), 6onee 70% KpymHBIX OpeHAOB
IUTAHUPYIOT PaclupsITh LUPPOBYIO TpaHcdop-
MaIHIO B ONMKAIINe TOAbI.

OnHuM U3 SIPKUX IPUMEPOB UCTIOIB30BAHUS
NN B wuHaycTpuu MOIBl SIBISIETCS CHUCTEMa
DeepFashion — wmoruHbIii WHCTPYMEHT, pa3pa-
OortanHpIit yueHbiMH KammdopHuiickoro yHH-
Bepcurera B Jloc-Anmkenece (UCLA). baza
nanneix DeepFashion Bxmouaer 6oxee 800 000
H300paKeHUH OJEKABI, pa3lieIeHHBIX MO pas-
JUYHBIM KaTEropusiM, 4YTO IIO3BOJISIET CHCTEME
3G PEKTHBHO UCIIOJIL30BaTh METObI KOMIBIOTEP-
HOro 3peHHMs W Taybokoro obOydenus. Cpenu
kmoueBblx (pynknuit DeepFashion — pacmos-
HaBaHUE THIA OJEXIbI (TUIaThe, OiIy3a, KypTKa),
ompeeeHne CTIs (KIaCCUYeCKUM, CIOPTUBHBIH,
MTOBCETHEBHBIN), MaTepralia W IBETOBOW T'aMMBEI.
Kpome Ttoro, cucrema crnocoOHa reHEepHpOBATH
HOBBIE MOJIENIM, KOMOWHHUPYS pa3ludHbIE 3Je-
MEHTHI JM3aiiHa, YTO 3HAYUTENLHO YCKOpSIET
potiecc pa3paboTKu KouteKnui [8].

DeepFashion Taxke wncnomnb3yercs uis
BUPTYyaJlbHOH MpPHUMEPKA H aHalW3a MOJIHBIX
TeHneHuMid. Hampumep, Ha oOcHOBe U3y4YeHHs
MOKAa30B MOJl CHCTEMa MOXET IpEICKa3bIBaTh
Oyaymiue TpeHabl. B mpakTudeckoM mpuMeHEHUU
OpeHIIBI MOTYT 3arpykaThb apXWBHbIE MOJIENH, a
UN npenasnoxur OOHOBIEHHBIE BapuUaHThl —
W3MEHHTH JUTMHY pyKaBa, (acoH BOPOTHHKA WIH
noJIo0paTh WHOE COYeTaHWe TKaHehH. JTo mo3-
BOJISIET MHHHMH3UPOBATH KOJWYECTBO MPOOHBIX
9K3EMIUIIPOB, TOBBICUTH TOYHOCTH moabOopa
MaTepHaoB U COKPATHTh BPEMEHHBIE 3aTPaThI.

[loMumMO aHaNUTHYECKUX W MPOTHOCTH-
YECKHUX BO3MOXKHOCTEH, TexHosnorun MU naxonst
MPUMEHEHHE U Ha 3Tare MPOCKTUPOBAHHS OJICK-
nbl. C momomkio mporpamm (CLO 3D, Marvelous
Designer) nuzaiiHepsl MOTYT BU3yaJM3UpPOBATH
W3JIeNUsl C BBICOKOW TOYHOCTHIO, HE CO3/1aBas
(bm3uaeckue oOpasibl. ITO MO3BOJSET COKPATHUTH
KOJINYECTBO MPOTOTHUIIOB, CHU3UTh PacxXo]l TKaHeh
U YCKOPHUTb TpOLIECCHl coryiacoBaHus. Takum
oOpa3zom, 3D-au3aitH criocOOCTBYET IKOJIOTU3AINN
MOIHOU nHIyCTpUH [9].

BupryansHas wmoma  (digital  fashion)
aKTHUBHO HCIIONB3yeTCS B MAapKETHHIE, WIpaXx,
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couceTsx. bpeHasl co3naroT HugpoBbIE KarcyJbl,
KOTOpBIE MO’KHO «HaJeTh» B Instagram unu Meta,
a TaKXKe HCIONb30BaTh I aBaTapoB B MeTa-
BcesieHHbIX. [Ipumep — kommanus DressX, 3amyc-
TUBIIAS TIOJHOLCHHBIA MapKETIUICHC IU(pPOBOI
OJIEXKIBI.

JnzaifHepbl CTaJKUBAIOTCA C HEOOXOIH-
MOCTBIO OBJIa/ICHUS] HOBBIMU HaBBIKAMHU — Pa0OTHI
B 3D-cpemax, co3maHus UHQPOBBIX TEKCTYP,
aHMMaluA. DTO MEHSET TpeOoBaHUSI K 00pazo-
BaTeNbHBIM NporpaMMaM. OTHOBpEMEHHO MpOHC-
XOAUT TpaHchopMalusi poNM Ju3aiiHepa: OH
CTaHOBHTCS HE TOJIBKO MOJEIBEPOM, HO U Iuppo-
BBIM IIPOCKTUPOBIINKOM, AU3aHEPOM CPEJbI.

HecmoTpst Ha oueBuAHBIE NMPEUMYLIECTBA,
mUppoBU3aLUs MOABI CONpPSHKEHA C  PAIOM
TPYAHOCTEH: BBICOKAss CTOMMOCTh NPOIPaMMHOTO
obecrieyeHUs! U JIMIICH3UH; HEXBAaTKa KBATU(UIIN-
POBAHHBIX CIIEHUAINCTOB; Pa3phlB MEXIY KpyI-
HBIMHU OpeHaMH U MaJbIM OM3HECOM; HE 10 KOHLA
pelm€éHHBIe BOMPOCHI aBTOPCKOTO TpaBa Ha
IUQPOBBIE U3AETHSA; OTPAaHUYEHHOCTH MOTpeOH-
TEJIbCKOT'0 BOCIIPUATHS HEMATEPUAIBHON OAEHKIBL.

3a nocnennue Tpu roma B Kazaxcrane
MOSIBUJINCH TE€PBBIE YYaCTHUKH MOJHOM HHIYC-
TPUU, aKTUBHO UCIOJNIb3YyIoMIKE 3D-TeXHOIOTUH U
BUPTYaJIbHYIO OAEXKIy. XOTsS HalpaBlICHHE elle
HOBOE€, MOKHO BBIJIEIUTh HECKOJIBKO HM3BECTHBIX
VMMEH U MPOEKTOB:

JKanap AOpaeBa — omWHa W3 THOHEPOB
digital fashion B Kaszaxcrane. SBnsercs 3D-
U3aifHEPOM MOJIBI, CO3JAIOIIMM BHPTyalbHbIE
00pas3bl U aBaTapbl, a TAKKE KaIlCyJIbHbIE KOJUICK-
nuu nudpoBoit oxexast [10]. XKanap corpymaHu-
YaeT ¢ 3apyOeKHBIMH 3aKa3YMKaMU U CTPEMHTCS
pa3BuBaTh MUQPPOBYIO MOAy Ha poauHe. Hampu-
Mep, OHa pas3padarbiBaja BUPTYyajbHbIE HapPSIbI
JUTSL U3BECTHBIX MEAMMHBIX TUYHOCTEN 1 OPEH/IOB.
ITo ee cioBam, 1udpoBas Moza MO3BOJISET ObICTPO
BOIUIOTUTH MJE0 M KOHUENUWI0 OpeHaa B
nuQpoBoM GopmMaTe U cpa3y coOpaTb OTKIUKH.

Kapako3 AmeeBa — MOJIOAOW CHEIHAIINCT,
copmematonii moxy u IT. Ona mobGemurens
koHKypca Born Nomad B Homunanuu «Ludposas
WHTEPIpeTausy, T1e IpoIeMOHCTPHpPOBaia Mac-
TEPCTBO B CO3JAHUU IH(MPOBBIX ICKU30B OJIEKIBI
[11]. Kapako3 nmoMoraer au3aiiHepaM NepeBOJUTH
UIen B DJIEKTPOHHBIE 3CKHU3BI, YTO YCKOPSET
mporiecc pa3pabotku koswiekuuit. Ilo ee ombity,
pucoBaHue Ha miaHmere u 3D-mopenupoBaHue
MO3BOJIAIOT JIerdye BHOCUTH NMPAaBKH M DKOHOMSAT
BpEMSI 110 CPABHEHHIO ¢ OyMa)KHBIMH HaOpOCKaMH.

Global Nomads — ka3axcraHckuii OpeH,
3asBUBIIMKA O ce0Oe KoHUenuuend oObeInHEeHUs
¢dbmsudeckoit u mudbpoBord Moasl. OH TIPOABUTACT
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00pa3 «HEOHOMAa/1a», JKUBYIIETO MEXy peabHBIM
MHUPOM H HHU(QPOBBIMH MeTaBceleHHBIMHU. Bpenn
opraau3oBai mpoekt Born Nomad, moorpsrommii
IOu3aiiHepaM KpeaTHMBHO OCMBICIUTh Hacleane
KOYEBOM KYJBbTYphl, B TOM YHUCIE C TMOMOIIBIO
nudpoBeIX TexHONOTMH. Hammame oTmenbHOMN
HomuHaimu 3a digital-mu3aiin  Ha KOHKYypCe,
TOBOPUT O PAacTyIIEM HHTEpece K BHUPTyaJbHON
Moje B cTpaue [12].

B Kazaxcrane 1mudpoBble TEXHOJOTHH B
fashion-unayctpun moka BHenpeHbl TouedHO. [1o
cocrossHMio Ha 2025 roA cmpoc €O CTOPOHBI
MECTHBIX OpEeHIIOB Ha BHPTYaJbHYIO MOAY OBLI
HEBBICOK — MHOT'M€ MHTEPECYIOTCSI, HO HE TOTOBBI
miatute 3a 3D-Busyanuzanuio, Tak Kak OHa
BOCHpUHUMaeTcs Joporoi HoBuHKOi [ 13]. IIpore
MPOBECTU KJIACCHUYECKYI0 (POTOCHEMKY KOJUIEK-
ouy, 4YeM 3akaspiBaTh ee¢ 3D-mozenu. Tem He
MCHEC, CUTyalusd IIOCTCIICHHO MCHACTCA:
OTIENbHbIE Ka3aXCTaHCKWE [u3aiiHepbl Havyaau

ucrnonb3oBaTh 3D-rpaduky AN TOpe3eHTAHA.
Oxunaercs, 4To MO0 Mepe YICIIEBICHUS] TEXHO-
JOTMA M IIONY4YeHHS DSKOHOMHHM BpEMEHH U
CpeICTB, HHTEpeC OyAeT pacTu.

Bonpoc »3komorum sBISeTCS OOHUM U3
HauOojiee OCTPHIX B COBPEMEHHON WHIyCTpUU
Monsl. Ilo nmaHHBIM MEXAyHapOOHBIX HCCIENO-
BaHUM, JETKass MPOMBIIUIEHHOCTh BXOAUT B
TPOMKY KpYIHEHIIMX 3arpsA3HUTENIEH OKpYXkKaro-
Hiel Cpeapl: eXEeroJHO MPOU3BOAUTCS MUJITIHOHBI
TOHH TEKCTWIBHBIX 0TX0AoB [14]. B atHx
yCIOBHAX LU(POBHU3ALUA, a UMEHHO BHEAPCHHE
3D-nu3aiiHa v BUPTYanbHOM OJI€XKIIbI, CTAHOBHUTCS
BAXHBIM HHCTPYMEHTOM Ilepexoga K Ooisee
YCTOMYMBOW MOJENU TMpou3BojacTBa. Huxe B
Tabmuue 1 mpencTaBieHBl KIIOYEBbIE OTINYMSA
TPaAUIIMOHHOTO MPOU3BOJCTBA U ItudpoBoro 3D-
nporecca NPUMEHUTENBHO K MOAHON MHIYCTPHH,
C aKIEHTOM Ha CKOpPOCTb, 3aTpathl, 3aJeHUCTBO-
BaHHBIE PECYPCHI U AKOJIIOTUIHOCTH [ 15].

Tabnuna 1. OTargus TpaIuIOHHOTO MPOU3BOACTBA U IdpoBoro 3D-mporec

dakTop TpaguumnoHHOE MPOU3BOJCTBO Hudposoii (3D) npouece
CkopocTb JnurensHble IUKJIBL: cozmanue | bonee ObIcTphle WTepaumu: AW3aiH MOIETUpYETCS B
pa3paboTku KOJUTEKIIUH MOJKET 3aHUMAaTh | co)Te, TMPaBKH BHOCSATCS MTHOBeHHO. COKpaleHne
HECKONbKO  MecsmeB. HeoOxomumel | Bpemenn  paspabotkm  ~Ha 30-40% 3a  cuer
MOBTOPHBIC MOMIMBBI M IIPUMEPKH, YTO | YMEHBIICHHS YHCTa (u3ndeckux mpototumnos [15].
3aMeJUIsIeT BBIITYCK HOBOM MPOAYKIMHU. | HOBYIO KOJUIEKIMIO MOXHO ITOATOTOBHUTH 32 CYUUTAHHbIE
HEeJIeJH.
CroumocTh Beicokue 3atparbl Ha Marepuanbl M | CHIKEHHE H3IEPKEK Ha MPOTOTHIIBI: JOCTATOYHO
pabouyio CuiIy: TKaHH I MPOOHBIX | omiatuTh padboty 3D-musaiinepa u I10. KomwmuectBo
9K3EMIUISIPOB, YCIAYTH MOPTHBIX, apeHaa | Gu3nueckux o00pas3moB cokparmaercs 10 50-60%,
crymun u GoTorpagoB s JTyKOyKa. | MPOMOPIMOHATBHO  yMEHbImas  pacxomsl  [14].
Kaxngas HoBas Momenb  TpeOyeT | DOKOHOMHS Ha JIOCTaBKe M (OTOCHEMKE — IM(PPOBHIE
WHBECTHLIUH B pU3nIecKue 00pasIsl. MOJIETM MOXKHO TIPEJCTaBUTh TNPSIMO B OHJIAIH-
KaTajore.
Bosneuénnocts | TpeOyroTcst pealibHbIE pecypcehl: TKaHb, | TpedyroTcs HudpOBIEe pecypchl: MOIIHBIH KOMITBIOTED,
pecypcoB ¢bypHUTYpA, TIPOM3BOJICTBEHHOE | MIPOTrPaMMHOE obecrieuenue, HaBBIKH 3D-
o0opynoBaHHE, JIOTUCTHKA JOCTABKH | MOJEIUPOBAHMA. Yenoseueckne ycuims
o0OpasnoB. MHoOro sTamoB paboThl — | MepepaclpeAesioTcss — MEHBIIEe TpyJa Ha TONINB
3aKPOUTIINKH, LIBEH, MOJeNH, | MoJenel, Ho OoJbie padboTel s 3D-nu3aitnepos. B
¢dororpadsr. [eJIOM TPYZ03aTparhl cormoctaBuMbiM [14], omHako
pabora MIPOUCXOIUT MPEUMYILIECTBEHHO 3a
KOMITBIOTEPOM.
OkonornyHocTh | CyIIeCTBEHHBIH 3KOJIOTHYECKHH ciiel: | MUHUMAaIbHBIN (GU3NIeCKUH OTIEYaTOK: HET TKAHEBBIX
OTXOIBl TKAaHM OT MNPOOHBIX MapTHH, | OTXOMOB Ha JTame pa3paboTKM — Bce 0O0pasIbl
W3JIMIIKA HEpPeaTn30BaHHbBIX BEIEeH. BupTyasnsHble.  OueHowHo, mnepexox Ha  3D-
MPOTOTUIMPOBAHUE CIOCOOEH CHHU3HUTH YIJIEPOIHBIN
cren 6penaa va 10-30% [14].

Harnsimao yBuaeTh npenmyliecTBa nudpo-

BOr0 MOaIXona

MO3BOJIAIOT  rpaduKku, Tpea-

CTaBJIeHHBIE Ha prucyHKax 1 - 2. OHU 1eMOHCTpH-
PYIOT, KaKk W3MEHSIOTCS KIIOYEBBIE TOKa3aTen
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MIPH NIEPEXO0JIE OT TPAIUITMOHHOTO MTPOM3BOCTBA K
3D-au3aiiHy W BHUPTYaJbHOW ONEKIE — BpeMS
pa3paboTKH KOJUIEKIIUH, KOJIHMYECTBO IPOTOTHUIIOB
Y 3aTPaThl.
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Bpems pazpaboTKn Konnekumm
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Bpemsa pa3spaboTkun (mec.)
N w

=

TpaauUMOHHBINA

npouecc

Lnchposon
npouecc

Pucynok 1. CpaBHeHHE BpeMeHH pa3paOOTKH HOBOW KOJUTCKIIUHU OJEKIbI

Oror TpadmK TOKa3pIBaE€T, UTO MPHU
rcrnoip30BaHuy 3D-nn3aliHa CPOKU COKpaIatoTCs
YCJIOBHO ¢ 6 710 4 MECSIIEB IS CO3TaHUS THITUIHON
komnekiuu. LludpoBoe mpoekTHpoOBaHHE CY-
LIECTBEHHO YCKOpsSIeT J3Tal Ju3aiiHa 3a CYéT
MI'HOBCHHBIX IIPpaBOK W OTCYTCTBUA HeO6XO'
OUMOCTH HIMTh KaXIyl TNPOOHYH  Bellb,
SKOHOMHS BpeMeHH CcooTBeTcTByeT ~30-35%.
[14]. dnst ka3axcTaHCKUX OPEHIIOB, CTPEMSIIUXCS
BBHIIMTYCKAaTh OONbIIe KOJJICKIHMHA B TOMA, TakKoe
YCKOpPEHHE — Ba)XKHOE KOHKYPEHTHOE IIpeHMy-
IECTBO.

B TpaguuMoHHOM TIpolieccE€ Ha KaxIyro

100
100

80
60
40

20

OTHOCKMTENbLHAA CTOMMOCTL (%)

TpaANUWNOHHbIRA
npouecc

MOZETb ONSKIBl MOXKET MPUXOTUTHCI O 5
¢usnueckux 00pas3loB (pa3lWYHbIC BapUAHTHI
Kposi, MaTepualioB, Ja0pabOTKH), MHOTHE U3
KOTOPBIX BIOCIEICTBUH YTHIM3HPYIOTCA. Torma
Kak npu 3D-MonenupoBaHUM JOCTATOYHO ~2
BUPTYaJbHBIX MPOTOTHIOB A0 (DUHAIBHOTO
BapHaHTa.

3arpaTsl Ha dTane pa3paboTku (Co3maHue U
00paboTka 00pa3IoB) yCIOBHO MPpUHATH 32 100%
B ciIy4ae TpaauiuuoHHoro Metoaa. [Ipu BHeapeHnn
3D-aun3aiiHa pacxombl MOTYT CHU3UTBCA 10 ~50%
OT UCXOOHOI'O YPOBHH.

Lncgposon
npotecc

Pucynok 2. CHWKeHHe 3aTpat Ha pa3pabOTKy U3ENHid TP UCTIONb30BaHnu 3 D-TexHomoruit

I'padux wnmmoctpupyer ~50% cHuwkeHHe
NoTpeOHOCTH B MaTepHaJIbHBIX 00pa3Lax, 3KOHO-
MUIO Ha MaTepHaliax, Tpy/103arparax 1 JOTUCTHKE.
UccnenoBannsi MOKa3bIBAIOT, YTO MeEpexol Ha
uudpoBbIe 00pa3Lbl COKPALIAET U3AEPKKHU MPOTO-
TUNUpPOBaHus nipuMepHo BiaBoe [14,15]. TIpsmoii
pe3ynabTaT — MEHBIIE pacxoja TKaHH U JPYTUX
pecypcoB, a Takxke MEHbIIe 0TXo10B. [ nnmyc-
TPUM MOJBI, TICYAIFHO W3BECTHOH IEpernpous-
BOJCTBOM, 3TO mIar K Oojee pannoHaIbHOMY
MIPOU3BOJICTBY.

Jns xa3axCTaHCKUX KOMIIaHUM, paboTaro-
IMUX C OrPaHMYCHHBIMH OIO/DKETaMH, Takas
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9KOHOMHMS 0COOEHHO MPUBJIEKATENIbHA, IOCKOIBKY
BBICBOOOXKIAET CpEICTBa Ha THPAKUPOBAHUE
KOJUIGKIINM WJIM MapKeTHHr. Takum o0Opaszom,
IUQpOBHU3aLUS MO3BOJSIET HE TOJIBKO TMOBBICHTH
HSKOHOMHYECKYIO 3(()EeKTUBHOCTh MpEeaNpUSTHH,
HO W CYIIECTBEHHO CHHU3UTh WX HETaTHBHOE
BO3JICHCTBHE HA OKPYXaroLlyto cpey. BHenpenue
3D-nu3aiiHa u BupTyanbHOM onexabl B Kazax-
CTaHe MOXET CTaTh BAYKHBIM IIAaroM K Pa3BHUTHIO
YCTOMYMBOM  MOJHOW  HMHIYCTPHUH, COOTBET-
CTBYIOUIEH TIJIOOANBHBIM LEISAM HSKOJOTHYECKON
OTBETCTBEHHOCTH.
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3akniouenue

BHenpenne LUQPOBBIX TEXHOJOTHHA CTaHO-
BHUTCS KJIFOYEBBIM  (pakTOpoM  TpaHChOpMaIIN
monHoi uHaycTpuu Kaszaxcrana. lcnonbe3oBanue
3D-au3aiiHa ¥ BUPTYalIbHOH OASKABI HE TOJBKO
YCKOpSIET TIPOIIECCHl MPOEKTUPOBAHUS W CHIDKAET
W3ICPKKH, HO W OTKPBHIBACT HOBHIE BO3MOXKHOCTH
IUIsl  ycToWumBOro pasutusi otpacid. Lludpo-
BU3ALIMSI CIIOCOOCTBYET 3KOJIOTUUECKON OTBETCTBEH-
HOCTH, ONTUMH3AIHA PECYPCOB U (POPMHUPOBAHHIO
Oonee ruOKHMX OuW3HEC-MopeNe. OTH H3MCEHEHHUS
MO3BOJISIFOT OTCYCCTBCHHBIM KOMITAHUSIM WHTETPH-
poBarbcs B TI00ANbHBIE WHHOBAIIMOHHBIE TPEHIIBI,
COXpaHssl KOHKYPEHTOCIIOCOOHOCTh Ha MHPOBOM
PBIHKE.

OomH-uHaycTpusa Kazaxcrana HaXoauTCsl Ha
JTane AakKTUBHOTO OCBOEHHUsI TexHojorud 3D-
QM3aifHa: TIOSIBJISIOTCS CHELMaTN3UpPOBaHHbIC Ka-
PBI, IPOBOASATCS KOHKYPCHI M PETU3YIOTCS IPOCKTEHI,
HalpapjeHHbIE HA Pa3BUTHE BHUPTYaTbHOW MOJBL.
Hecmorpst Ha TO, 4YTO MAaccoBBI CHpOC MOKa
OTCYTCTBYET, MHTEPEC K IM(PPOBBIM TEXHOJOTHSIM
steadily Bozpacraer, 0COOEHHO cpemy MOIOIBIX
JU3aHEPOB.

BHenpenne muQpoBBIX HWHCTPYMEHTOB Jie-
MOHCTPHpPYET CYyIIECTBEHHOE BIMSHHE Ha TIPOU3-
BOJACTBEHHbIE mporecchl. HMcnonb3oBanue 3D-
JM3aifHa TIO3BOJISIET YCKOPUTH pa3paboTKy Mojenen
Ha JIECATKU TPOIIEHTOB, 00ECIIeUnBasi BO3MOXKHOCTh
AKCTIEPUMEHTHPOBATh C (popMaMy 1 MaTepHAIaMH B
BUPTYAIILHOH Cpejie 3HAaYMTENbHO OBICTpee, YeM B
YCIIOBUSIX TPaAMIIMOHHOTO Tpou3BojcTBa. Orepa-
THUBHAS BU3yallM3alysl WeH CrocoOCTByeT Oolee
YacTOMy OOHOBJICHHIO KOJUIGKIMA ¥  ObICTpO
aJlanTalyuy K MOJHBIM TCHICHIIUSAM.,

LudpoBble MHCTPYMEHTHI TO3BOJISIOT CHU-
3WTh VYIJIEPOMHBIN Clie[] HA JTane [u3aiHa W
pa3paboTKu KoJuteKImi. Vcrmoap30BaHue BUPTYaITh-
HBIX JIYKOYKOB U ITU()POBBIX MPE3CHTAIIMH MUHUMH-
3UpyeT HEeOOXOIMMOCTh B JIOTHCTUKE OOpas3LoB U
nposenenun (oroceccuit [14]. Xors 3TH TexHO-
JIOTUM HE BJMSIOT HEMOCPENICTBEHHO Ha TPOU3-
BOJICTBO, OHM 3HAYUTEJILHO CHIDKAIOT 3KOJIOTH-
YeCKyl0 Harpy3Ky Ha MNpeAlpOU3BOACTBEHHON
cragun. Baeapenne 3D-IpOTOTHIIOB MTO3BOJISIET B 2—
3 pa3a yMEHBIIUTH KOJMYECTBO (DU3HMUESCKUX
o0pa3roB Moneneit onmexapl [16]. D10, B CBOMO
odepesib, BeJIeT K SKOHOMUM TKaHel ¥ TpyJo3arpar,
a TaKKe COoKpam@aer O0BEeMBI OTXOIIOB, 00pa3yro-
IIUXCS TIPY TIOIIUBE SKCIIEPUMEHTATLHBIX MOJIEIIEH.
HudpoBuzanyss MPOSKTUPOBAHUS CHIKAST PUCKH
MIEPETPON3BOJICTBA U U30BITOUHBIX 3aIIaCOB, BHICTY-
nast 3 PEeKTUBHBIM HHCTPYMEHTOM IS TIepexoa K
Ooree OTBETCTBEHHON MOJIEIIN IOTPEOICHHS.

B To ke Bpems nudposuzamus Tpedyer
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3HAYUTENbHBIX HMHBECTUIMM B MpPOrpaMMHOE
obecrieyeHne, NOATOTOBKY 3D-au3aiiHepoB U
pa3BUTHE BBIYMCIUTEIBHBIX MOIIHOCTEW. Yeno-
Be4yeCcKUi (PakTop 0ocTaércsl KIOYEBbIM: CO3JaHUE
BHUPTYaJbHOMN OJIEK/IbI MTPENOIAraeT TBOPUYECKYIO
paboTy ¥ BpeMEHHBIE 3aTPaThI CIIENHAIICTOB [16].
OpHako JaHHBIC BIOXKEHHS B JOJTOCPOYHOMN
MEPCTIEKTHBE KOMIIEHCUPYIOTCA 3a CYET YCKO-
peHHs BbIXOJAa MPOAYKTa HA PHIHOK W OITH-
MU3ALHUY IEPEMEHHBIX U3ICPIKEK.

B Omuxaiimue 5-10 et mporHo3upyercs
Ooslee MmMpoKoe BHeApeHHe TexHojorud 3D-
IU3aiiHa B Ka3aXCTAaHCKUX KOMIIAHUAX, YTO
CBA3aHO C JIOKAa3aHHOW J(QPEKTUBHOCTHIO UX
puMeHeHus. Pa3BuTre BUPTyalIbHOM IPUMEPKH U
UCTIOJIb30BAaHUE  METABCEJIICHHBIX  OTKPBIBAIOT
HOBblE€ KaHaJIbl B3aUMOJACHCTBHA C HOTpeOU-
tensmu. [Ipu 3TOM mudpoBas Mola HE 3aMEHHT
MOJTHOCTBIO (DU3HUYECKYI0 OJNIeKIY, HO CTaHeT
HEOTHEMJIEMOH YacTblO IPOU3BOJACTBEHHBIX U
MapKETUHTOBBIX TPOIIECCOB, CIOCOOCTBYSI TOBBI-
HICHUIO YCTOWYMBOCTH MHAYCTPUHM U WHTETpaluu
Kazaxcrana B mioOasbHblE HHHOBALMOHHBIC
TPEHIBIL.

Takum oOpa3oMm, BHeApeHHE IH(PPOBBIX
TEXHOJOTHHA SBISETCS (DAKTOPOM parKaIbHOMN
Tpa"copManui MOIHOW WHAyCTpud. 3D-au3aitn
Y BUPTyalbHAas OZEXKJa OTKPBIBAIOT MEPCIIEKTHUBBI
JUIE YCTOWYHMBOTO W THOKOTO MPOCKTHPOBAHHS,
3¢ (eKTUBHOTO B3aUMOJIEHCTBHS ¢ TIOTpeOUTEIIeM
W peanu3aluy KpeaTWBHBIX pelieHuid. Bmecte ¢
TeM JaHHble HHHOBAIMH TPeOyIOT IepecMoTpa
00pa3oBaTeIbHBIX IPOrPaMM, IIOBBILICHUS U(PPO-
BOM TIPaMOTHOCTH CIELHAIUCTOB M DPa3BUTHUS
ugpoBoit  uHPpacTpykTyphl. KiroueBbiMU Ha-
MPaBJICHUSMH CTAHOBSITCS HHTETPANUs U(PPOBBIX
TEXHOJIOTHH B YHHMBEPCUTETCKHE IPOIPaMMBL,
YKpEIUIEHUE CcOTpyJaHuuecTBa Mexay [T-kom-
MaHUSIMH W MOJHBIMH OpeHJaMH, TOJIEPIKKa
Majioro OW3Heca B ajantaluud LUQPOBBIX pe-
nIeHuil, GopMHpOBaHUE NMPABOBOM 0a3bl peryiu-
poBanus digital fashion u moBbIIeHNEe OCBEIOM-
JNEHHOCTH NOTpedUTeNel 0 BO3MOKHOCTSIX BUPTY-
AIBHOM OJEXKIEL.
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DEVELOPMENT OF EFFECTIVE FLAME-RETARDANT
COATINGS FOR TEXTILE MATERIALS

A. ABAIKYZYF , .M. JURINSKAYA , K.ZH. DYUSSENBIYEVA"

(Almaty Technological University, Republic of Kazakhstan, 050012, Almaty, 100 Tole bi str.)
Corresponding author’s e-mail: d.kulmairam@mail.ru*

The article presents data on the development of technology for imparting flame-retardant properties to textile materials at
the stages of final finishing. The increase in the functionality of textile materials is ensured through the introduction of effective
processing methods using flame- retardants and textile auxiliary substances that contribute to reducing flammability and
increasing the heat resistance of materials, as well as the use of modern chemical and physical methods of intensification of
technological processes. Technological solutions for processing textile materials have been developed, aimed at achieving the
required level of flame-retardant characteristics while preserving the physical and mechanical properties of fabrics. Optimal
parameters for the preparation of working solutions are selected: flame-retardant concentrations, component ratio, temperature
and processing duration. The qualitative characteristics of the treated materials were studied, including uniformity of application
and fixing of the flame-retardant coating, efficiency of reducing flammability, as well as changes in physical and mechanical
indicators. The methods of processing providing stable fixation of flame retardants on the surface and in the structure of textile
fibers are proposed. The introduction of the developed technology will improve the quality of textile materials by improving fire
safety indicators, preserving operational and hygienic properties, as well as reducing energy costs and processing time. The results
of the study can be used in the creation of modern technological processes for the production of textile materials from natural,
chemical fibers and their mixtures with specified flame-retardant characteristics, including for special, protective, technical and
household products.

Keywords: textile materials, flame-retardant coatings, flame-retardants, functional finishing, fire
resistance, heat resistance, thermal decomposition, chemical modification, protective properties.

PA3PABOTKA D®®EKTUBHBIX OTHE3AIIIUTHBIX MMOKPHITHUIA
JJIs TEKCTHJIBHBIX MATEPUAJIOB

A. ABAUKBI3BI, UM. JDKYPUHCKASA, KK. JFOCEHEUEBA

(AnmaTtunckuii TexHostornuecknii Yuusepeurer, Pecniydinka Kazaxcran,
050012, r. AsimaTsl, yi1. Toste 6u 100)
DrekTpoHHast mo4ra aBropa-koppecnonienta: d.kulmairam@mail.ru*

B cmambe npedcmaenenl 0arHble 0 pazpadomKe mexHoNoZuU NPUOAHUSL IMEKCHITbHBIM MAMEPUTIAM OZHE3AUUIHBIX
ceoiicme Ha Imanax 3axuouumenvroii omoenku. Ilosvriiuenue yHKUUOHATLHOCHU MEKCMWIBHBIX MAMEPUATIO8 00eCneYeHO 3a
cuém eHeopeHus IPPHeKmueHbIX MEn0006 0OPadboOmK ¢ UCHOTLIOGAHUEM AHMUNUPEHO8 U MEKCIMUIBHBIX 6CHOMOZAMETbHBIX
6euyecms, CROCOOCIEYIOWUX CHUMNCCHUIO 20PIOYECHU U ROBLILUCHIIO MEPMOCHIOUKOCIU MAMEPUATIO8, @ MAKICe NPUMEHEHUA
COBPEMEHHBIX XUMUUECKUX U (DU3UUECKUX Memo008 UHMEHCUpUKauuU mexnonouueckux npoveccos. Pazpatomanni
MEXHONI0ZUYECKUEe PEWeHUst N0 00PAbomKe MEeKCMUIbHBIX MAMEPUAI08, HANPAGTCHHbIC HA OOCIUNICEHUE MPedYeMozo YPOGHs
OCHE3AUUMHBIX XAPAKMEPUCHUK NpU COXpaHeHuu ghusuxo-mexanuueckux ceoticme mraneil. Ilodoopanst onmumanvhole
napamempsbl NPUOMOGICHUS PAGOUUX PACINEOPO8: KOHUCHMPAWUU AHIMUNUPEHOB, COOMHOWEHIE KOMNOHEHINO08, MeMnepamypa
u npoodo/IcUmenvHocmy 0opadomxu. Hccnedosanvt Kauecmeenmule Xapakmepucmuku 00padomantbix Mamepuanos, 6Ko4asn
PABHOMEPHOCHIb HAHECEHUA U 3AKPENICHUA OZHE3AUWUIMHO20 NOKPbIMUS, IHeKmUGHOCHb CHUMCEHUSI 60CIIIAMEHACMOCHI, d
maroice uzmenenue uzuxo-mexanuueckux noxazameneii. Ilpeonosicervl memoowt 00padomxu, odecneuusaiougue cmaduibHoe
3aKpeneHue 0ZHe3AUIUMHBIX 6CLIECE HA NOBEPXHOCIUL U 6 CHPYKHIYPe MEKCIUTbHBIX 80710K0H. Bredpenue paspabomannoi
MEXHOI02UN NO360JIUN NOBLICUMb KAUECME0 MEKCHWILHLIX MAMEPUANOs 34 CHEM YIYUUIeHUA NOKA3AMENnell noNcapHoll
0e30nacHoCmu, COXPAHEHUA IKCHITYAMAYUOHHBIX U ZUZUCHUYECKUX CBOUICIE, 4 MAKICEe COKPAWCHUSL IHEP2O3AMPAn U 6DEMEHU
oopadomku. Pe3ysibmamsl uccie008anus Mozym 0bimo UCHOJIb306AHbL HPU CO30AHIUU COBDEMEHHBIX MEXHOI0ZUUECKUX HPOUECCO8
RPOU3800CHIEaA MEKCHMUWILHLIX MAMEPUAIO08 U3 HAMYPWITLHBLX, XUMUYECKUX 60JI0KOH U UX CMECEIL C 30AHHBIMU O2HE3AUUIMHbIMU
XAPAKMEPUCMUKAMU, 8 HOM YHUCIIE 0TI W30 CREUUATIbHOZ0, 3AUUNTHOZ0, MEXHUYECKO20 U ObIIMO0B020 HAZHAUCHUSL.

KiroueBble ci10Ba: TeKCTHJIbHBIE MaTepHAJbl, OrHe3allMTHbIE TOKPBLITHS, AHTHIHPEHBI,
(pyHKIHOHATBHAA OT/IEJIKA, OTHECTOHKOCTh, TEPMOCTONKOCTh, TEPMHUYECKOE PA3JI0KeHHe, XHMHUYeCKast
MoauGuKanus, 3allUTHbIE CBOHCTBA.
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TEKCTUJIb MATEPUAJIJAPBIHA APHAJIFAH TUIMJI
OTKA TO3IMII ’KABBIHIAPAbI 93IPJIEY

A. ABAFIKBI3BI UM. JUKYPUHCKAS, K.JK. JIOCEHEHUEBA"

(AnMaTbI TeXHOJIOTHAIBIK yHUBepcuTeT, Kazakcran Pecnyoimnkacel,
050012, Aamarsl K., TeJie 6u keui., 100)
ABTOP-KOPPECIOHACHTTIH dMeKTpoHabIK momrrackr: d.kulmairam@mail.ru

Makanaoa mexkcmuny Mamepuanoapvina apneyoir; Cconzvl Ke3eHOepinoe omKa meo3imoi Kacuemmep Oepy
MexXHONoUACLIH  d3ipney OoiibiHwa Oepekmep ycviHblizan. Tekcmuns mamepuanoapviHvly —QyHKUUOHATIOLUIBIZbIH
apmmaipy2d, HcaHblUIMbIZLIH IMOMEHOEN1y2e HcIHe MEPMUATLIK MO3IMOINIZIH Hco2apbliamyea bIKnai ememin aHmunupeHoep
MeH MmeKcImunbze apHAN2aH KeMeKuwi 3ammapobl KOlN0AHA OMmbIpbin, Muimoi OoHOey 20icmepin eHzi3y, COHOAl-aK,
MEXHONOUANBIK HPOUeCmepOi UHMEHCUDUKAUUANAYOLIH 3AMAHAYU XUMUATBIK HCIHE (UUKATIBIK d0icmepin naildananymen
Kammamacoz emineen. Tekcmunb mMamepuanoapvin oxoey 00UbIHWA Ka)icemmi OmKa meo3iMoiniK Kepcemkiwimepine Kon
JHCemKize Omulpbln, MAmanapobly, YuU3UKA-MEeXaHUKAIbIK KACUSMMEPIH CAKMay2a 6azplmmasizan mexHona0uAIbIK uewinoep
azipnenoi. ZKymvic epiminoinepin oaivinoayoviyy oHmailivl napamempinepi manoanobl: AHMURUPEHOEPOit; KOHUEHMPAUUACDH,
KOMNOHeHmmepoiy, apaKamvlHACbl, MEMNEPAMYPAChl MHCIHE OHOey Y3aKmouizbl. OHOencen Mamepuanoapobvly, Canajvlk
CURAMmMamanapsl, OHvlH, iwin0e omKa me3imoi JHcadbinHbIY OIPKeNKi JHcazolyvl MeH OeKimiiyi, mymanHblumslKnlH
momenoey muimoinici, conOau-aK,  QuUIUKA-MEXAHUKAILIK, — KopcemKiwimepoiy, o3zepyi  3epmmendi.  Texcmunb
MALIKMAPbIHbIY Oeminde Heane KEPblIbIMbIHOA OMKA MO3iMOL 3ammapobiy, MYpaKkmol 0eKimityin KamMmamacl3 ememin
OHOey 20icmepi YColHbINObL. O3IPNIeH2eH MEXHON0UAHBL €H2I3y 6pm KayincizoiZi Kopcemkiuimepin Hcakcapmy apKplibl
MeKCmulb, MamepuanoapbiHbly, CANACbIH APMMbIPYed, IKCHAYAMAUUATBIK HCIHE UCUEHWILIK KACUeMMEPIH caKmayea,
COHOAII-AK, IHEPIUA WIBIZLIHBIH JHCIHE OHOEY YAKbIMbIH KblCKApmy2a MYMKIHOIK Oepeldi. 3epmmey nomudicenepi maoueu,
XUMUATIBIK, MATUBIKINAPOAH JCIHE 0NaApOblY KOCNATNAPLIHAH HCACATAMbIH, Oepiicen 0mKa mo3iMOoiliK cunammamanapsl oap
3aMaHayu meKCmuib MAMeEPUAnOapbit OHOIPYOiH MeExXHOI0ZUAIbIK NPOUECMEPIH a3ipiieyoe, COHbIH, iuiHOe apHAITbL, KOP2AHbILL,
MEXHUKATBIK HCIHE MEPMBICHbIK MAKCAMMAZbL OYibIMOap yulin KOI0aHbUTybl MYMKIH.

Heri3ri ce3nep: TekcTHIb MaTepuajAapbl, OTKa Te3iMai KkaObIHIApP, AaHTUNMPEHIEp,
(GyHKIUOHAIABIK 6HIeY, 0TKAa TO3iMIidik, KbLIyFa TO3iMIiNiK, TEPMUSUIBIK bIABIPAY, XUMHUSIIBIK
MoauduKanus, KOPFaHbIII KAacHeTTepi.

Introduction phosphorus, nitrogen, boron and silicon-containing

Textile materials are widely used in various compounds, as well as their combined systems, are
industries, construction, transport, medicine and used. These drugs can change the mechanism of
the production of personal protective equipment. thermal decomposition of textile fibers, reduce the
However, most textile materials, especially those release of combustible gases and contribute to the
made from natural cellulosic fibers, are formation of a protective carbon layer on the
characterized by high flammability, which surface of the material. The effectiveness of flame
significantly limits their scope and increases the retardants is determined by their ability to be
risk of fires. In connection with the tightening of evenly distributed throughout the structure of the
requirements for the safety of textile products, the textile material and firmly fixed on the surface of
development of effective methods for improving the fibers, providing a stable protective effect in the
the fire-retardant properties of materials without operation of products [6-8].
worsening their performance is of relevance [1,2]. The effectiveness of flame-retardant treatment

One of the most promising directions for is determined not only by the chemical composition
solving this problem is the creation of flame- of flame retardants used, but also by the technological
retardant coatings that reduce flammability, the parameters of their application, ensuring uniform
speed of flame propagation and the intensity of distribution and strong fixation of functional
thermal decomposition of textile fibers. Modern components in the structure of the textile material. An
flame-retardant coatings are formed based on important requirement for modern flame-retardant
flame-retardant compositions capable of forming a coatings is the preservation of physical and
heat-resistant protective layer on the surface of the mechanical properties, air permeability and other
material, preventing oxygen access and heat quality indicators of textiles while increasing their
transfer during combustion [3-5]. fire resistance [9-11].

As flame-retardants for textile materials, At present, considerable attention is being
special chemical compositions based on paid to the development of new functional coatings
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and technologies for modifying textile materials to
increase their resistance to high temperatures and
open flames. In this regard, an urgent task is to
create effective flame-retardant coatings that
provide a high level of protection and stability of
the operational properties of materials [12-13].

The purpose of this work is to develop an
effective flame-retardant coating for textile
materials, study its effect on fire resistance
indicators and assess the possibility of using the
developed technology to obtain textile products
with increased protective properties [14,15].

Materials and methods

To impart flame retardant properties to cotton
and mixed textile materials (50 % cotton and 50 %
polyester), a composition based on liquid glass,
melamine and urea was used. The working solution
was prepared as follows: in one liter of distilled water
dissolved 150-180 g of liquid glass (Na;SiO3) with
constant stirring until a homogeneous system. Then,
40-60 g of melamine and 20-30 g of urea were
sequentially administered, providing intense stirring
until a stable suspension was formed. To improve the
wetting of the textile material, 0.5-1.0 g of a non-ionic
surfactant was additionally introduced into the
composition.

The processing of cotton and mixed textile
materials was carried out by impregnation until
uniform absorption of the working solution was
achieved. After impregnation, the samples were
pressed to remove the excess composition, then dried
at a temperature of 80—100 °C to a constant mass. The
final thermofixation was carried out at elevated
temperature to form a stable flame-retardant coating
on the surface and in the structure of the fibers.

The resulting composition provides the
formation of an inorganic protective layer that
increases the fire resistance of the textile material
due to the synergistic action of the silicate matrix
and gas-forming components [16].

Measurement of mass, humidity and control

of technological parameters were carried out using
laboratory equipment: drying cabinet SHS-80-01
MK SPU, humidity analyzer MA 210.X2.IC.A
(RADWAG), analytical balance AS 220.R2 PLUS,
as well as hood LAB-1500 SHVN. The air
permeability of textile materials was determined on
the MT-160 device [17], and the discontinuous
characteristics were investigated using the rupture
machine RT-250M.

Results and discussion

As a result of the processing of textile
materials of various fibrous compositions of the
developed  flame-retardant ~ composition, the
formation of a stable functional coating on the surface
and in the structure of the fibers was established.

For cotton material, the original samples
were characterized by high flammability, rapid
ignition and complete burnout without forming a
stable residue. After treatment, there was an
increase in ignition time, a decrease in the intensity
of combustion and the formation of a carbon
residue that preserves the structure of the material.

For the mixed material, the original samples
demonstrated the features of thermal behavior,
expressed in the combustion of the cotton
component and the melting of the polyester phase
with the possible formation of melt drops. After
applying the flame-retardant composition, a
decrease in the speed of flame propagation, a
decrease in the severity of drop fall and partial self-
extinguishing of the material, table 1.

It is established that the differences in fire-
retardant effect are due to the peculiarities of the
fibrous composition. In the case of cotton, the main
mechanism is the formation of a carbon protective
layer under the action of an inorganic-organic
system. For a mixture material, an additional role
is played by the stabilization of the surface of the
polyester phase and the reduction of thermal
destruction due to the barrier action of the coating.

Table 1. Effects of flame-retardant treatment on the behavior of textile materials

No. Sample Composition Time of Nature of combustion Residue after Fire
material ignition, with combustion, protection
% effect
1 100 % cotton untreated 2-4 fast ignLtion, complete absent
urnout 0-5
2 100 % cotton treated 15-20 slow burning, formation 50-65 pronounced
of carbon layer
3 50 % cotton / untreated 3-6 melting-and-dropping absent
50 % PE combustion 5-10
4 50 % cotton / treated 12-16 reducing the intensity of pronounced
50 % PE combustion, partial self- 45-60
extinguishing
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The joint action of liquid glass, melamine
and urea provides the formation of a heat-resistant
protective layer and gas-phase inhibition of the

untreated treated
100 % cotton 100 % cotton

combustion process, which leads to an increase in
the fire resistance of both cellulose and mixed
textile materials, figure 1.

untreated treated
50 % cotton / 50 % PE 50 % cotton / 50 % PE

Figure 1. Comparison of burning of processed and untreated samples of textile materials

As follows from the data presented, flame
retardant treatment leads to an increase in ignition
time, a decrease in the intensity of combustion and
an increase in the residue after thermal exposure for
both cotton material and for mixed fabric. The most
pronounced effect is observed for the cellulose
fibrous composition, which is associated with the
formation of a carbon protective layer. For a
mixture material, a decrease in the effect of droplet
polyester phase is additionally noted.

The influence of flame retardant treatment on
the fracturing characteristics of textile materials of
various fibrous composition, table 2 is investigated.

It is established that after processing there is
a change in the mechanical properties of the
samples. For cotton material, a slight decrease in
burst load was noted, which is associated with the
formation of the surface coating and an increase in
the rigidity of the fiber structure.

Table 2. Disaggregated characteristics of textile materials

For mixed material, the starting samples
demonstrate higher tear load values compared to
pure cotton fabrics, due to the contribution of the
polyester component. After processing, a decrease
in burst load is also recorded, but it remains within
the limits that do not have a critical impact on the
performance properties of the material.

The decrease in strength indices is explained
by a change in the interfiber interaction and a
partial  limitation of the mobility of
macromolecular chains due to the formation of a
functional coating on the surface and in the
structure of the textile material.

Thus, flame retardant treatment leads to a
moderate change in mechanical characteristics
while maintaining the structural integrity of the
materials, which allows us to consider the
developed technology as promising for obtaining
functional textile materials.

No. Sample material Composition Breaking load, H | Elongation at Change after
rupture, % processing

1 100 % cotton untreated 320-380 8-12 -

2 100 % cotton treated 290-340 7-10 decrease of 9-11 %

3 50 % cotton / 50 % PE untreated 380-450 12-18 -

4 50 % cotton / 50 % PE treated 350410 10-15 decrease of 8-9 %
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As follows from the data presented, flame
retardant treatment leads to a slight decrease in
burst load and elongation at rupture for all studied
textile materials. At the same time, the mixed
material demonstrates higher absolute values of
strength characteristics compared to the cotton
material both before and after processing.

The effect of flame-retardant treatment on
the air permeability of cotton and mixed textile
materials, table 3 is investigated. It was established
that after applying a flame-retardant coating, there

Table 3. Air permeability of textile materials

is a decrease in the air permeability of all studied
samples. This effect is expressed both for cotton
material and for mixed fabric.

Raw samples are characterized by higher air
permeability values, due to the open porous
structure of the textile fabric and the absence of
surface barrier layers. After processing, a decrease
in this indicator is recorded, which is associated
with partial filling of the inter fiber space and the
formation of a continuous functional coating on the
surface of the fibers.

No. Sample material Composition Permeability, Change after processing
dm3/(m?-s)

1 100 % cotton untreated 180-220 -

2 100 % cotton treated 160-200 decrease of 9-11%

3 50 % cotton / 50 % PE untreated 200-240 -

4 50 % cotton / 50 % PE treated 180-220 decrease of 8-10 %

As follows from the data presented, the
most noticeable decrease in air permeability was
noted for cotton material, which is due to the high
hygroscopicity and developed capillary structure
of cellulose fibers, contributing to a more
intensive fixation of the flame-retardant layer. In
a mixture material, the decrease in the index is
expressed to a lesser extent, which is due to the
presence of a polyester component that has a
smoother and less porous surface.

Despite the decrease in air permeability, the
obtained values remain within the limits ensuring
satisfactory hygienic and operational properties of
textile materials, which indicates a balanced
nature of the developed flame-retardant treatment,
in which the increase in fire resistance is achieved
without critical deterioration of material comfort.
Thus, fire retardant treatment leads to a natural
decrease in air permeability due to the formation
of a protective coating, which confirms the
successful consolidation of the functional layer on
the surface of textile fibers.

Conclusion

As a result of the studies conducted, the
effectiveness of flame-retardant processing of
cotton and mixed textile materials was established.
It is shown that the application of the developed
composition contributes to the formation of a stable
protective layer on the surface and in the structure
of the fibers, which leads to an increase in the fire
resistance of textile materials.
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For cotton material, a more pronounced
flame-retardant effect is observed compared to the
mixed material, which is manifested in a more
significant decrease in flammability, an increase in
the time to ignition and the formation of a stable
carbon residue that preserves the integrity of the
structure after thermal exposure.

It was also found that flame retardant
treatment leads to a slight decrease in rupture
characteristics and air permeability, which is
associated with the formation of a surface
functional coating and a partial change in the pore
structure of the material. At the same time, the
main performance properties of textile materials
remain at a satisfactory level.

Thus, the developed technology provides a
significant increase in fire safety of textile
materials with minimal negative impact on their
physical, mechanical and hygienic indicators,
which confirms the prospects of its practical
application for the creation of functional textile
materials for various purposes.
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