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'5.K. TAPABAEB "

'M_K. ECEMBEK™ , ?’A.M. OMAPAJTUEBA

2K.T. FBOTEAEBA ' MM, KAKUMOB |
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TazamovlK KyHOBLIbIZbL HCOAPbl HAH-MOKAW OHIMOEPIHIH MEXHON0ZUATIAPbL MEH HCAHA Peyenmypanapoii
a3ipaey mamax OHEPKICIOl yulin nepcnekmueanvl 6azvim 600716ln MaowvlIadvl. Accopmumenmmin KeHeroi Kocolmua
WIUKI3ammbl eH2Zi3y apKbllbl Jicy3eze acvlpbliadbl, OHbIH HYCKANAPbIHbIY OIpi — Kypiui neH KapakKymulK YHUIbI2bL.
Kypiw nen KapakymvlK YHUIbIZbIHbIH, KYPAMbIHOG OUONOZUATIBIK OenceHdi 3ammapovly Key cnekmpi oap, onap
mazamea encizinzen Kezoe a0aMHbIH A23ACHIHA RAUOANbl acep emeldi. 3epmmeyoin Hecizei odvekminepi - Oipinwi
CYpbinmbl HAYOAUXAHATBIK OUOATl YHBIH, KYPill HCIHe KAPAKYMbIK YHULbI2bIH KeJlecioell naibl30blK, KAmblHACLIHOA
apanacmolpy apKblibl A1bIH2AH YHHLIH KOMROZUUUATLIK Kochanapvl oonowvi: 95:2:3, 90:3:7, 85:4:11, 80:5:15,
75:6:19 caukecinwe. 3epmmeyoiny maKcamol Kypiut jHcone KAPAKYMbIK YHULbIZbIH QYHKUUOHATIObI MAKCAMMAZb
HaH OHIMOepin OHOIpyze eHZi3Y0i Hezi30ey YUiH KAMbBIPObIH Peol0ZUATbIK Kacuemmepine acepin 3epmmey 00J10bl.
Kapmoinait pabpuxam ynzinepin 3epmmey Kenecioeili Kypulizoliaposl haiioaiana omuipsin xcypizinoi: Chopin
dupmacovinvtyy anveeocpagvr (anveeonunx npeguxci oap NG) scone Muxconaé 2 (CHOPIN Technologies,
Dpanyusn). Kamolp ynzinepiniy peonozuanslk Kacuemmepin 3epmmey 0dHOi 0aKbli10apobly eKiHWIIIK WUKI3aAmMbIH —
Kypiti nen KapakymulK YHULbIZbIH Oudail HAHbIHbIH peuenmypacvina muicinwe 4% - 11% monwepinoe encizy
KAMbIPObIH, PeoNoUATIBIK HCIHE (PUUKA-XUMUANBIK KACUCMMEPIH JHCAKCAPDMKAHbIH KOpcemmi, Oy 0aiiblmulizaH
HAHHBIH HCAHA MYPIHIH PeUenmypacsl Mer mexHoaI0ZUACHIH HCACAY2a bIKRAT emmi.

Herisri ce3mep: ekiHWIUVIIK IMKIi3aT, KYpill YHIIBIFbl, KAPAKYMBIK YHIIbIFbI, Pe0JIOTHSIIbIK
KacHeTTepi, albBeorpaMmMa, MHKCOJIA.

BJIMAHUE BTOPUYHOI'O CBIPBA IIEPEPABOTKHU 3EPHOBBIX KYJIBTYP
HA PEOJIOTUYECKHUE CBOMCTBA TECTA
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Pazpabomka mexuonozuii u HOGvIX peyenmyp XaeO00YIOUHBIX U30ENAU ¢ NOBLIUIEHHOU NUWEBOU
UEHHOCMbIO AGNACHICA NEPCHEeKMUBHLIM HANDAGIeHUEeM O1A Ruuieeoll npomviuiieHHocmu. Pacuupenue
accopmumenma NPOUCXOOUM 34 CUEeMl 6HECEHUA OONOJIHUMETIbHOZ0 CbIPbsl, OOHUM U3 GAPUAHMOE8 KOMOPO20
AGNIAIOMCA PUCOBAs U ZpeuHesan myuku. Onu codepicam WUPOKUil CHeKmp 0U0N02u1ecKU AKMUGHBIX 8eU4eCing,
Komopble npu @HeceHuu 6 NPOOyKMbl RUMAHUA OKA3blI6AIOM O01A20MEOPHOE GIUAHUE HA OP2AHU3M Uel06eKd.
OcHO6HBIMU O00bEKMAMU UCCE006AHUN GbICIYNAIU MY4YHble KOMHO3UMHbBIE CMeCU, NOJIYUeHHble NymeM
CMEMUGAHUA MYKU HULEHUYHOI XJ1€00NEeKapHOil Nepeozo COpMa, PUCOBOIl U ZPEUHEE0U MYUKU 6 NPOUCHHIHOM
coomnoutenuu 95:2:3, 90:3:7, 85:4:11, 80:5:15, 75:6:19 coomeemcmeenno. Ilenvto ucciedosanus A6a:110Ch
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UzyueHue IUAHUA 6MOPUYHOZO CHIPbS NEPEPAGOMKU 3¢PHOGHIX KYIbMYP HA PE0102UYecKUue Ce0liCmea mecma 0
000CcHOBaNHUA UX 6HEOpeHUs 6 NPOU3BOOCHMEO XNEHOOYIOUHBIX U30eAUN QYHKUUOHATbHO20 HAZHAYEHUS.
Hccnedosanue oopazuoe nonygabpuxama npoeoounoch ¢ UChOIb306aHUEM NPUOOPOE: anveeozpaga pupmol
Chopin (NG ¢ npucmasxou anveéeorunk) u Muxconaé 2 (CHOPIN Technologies, ®@panyus). Hzyuenue
PeonozutecKux ceoiCme Ucciedyemblx 00pasyoe mecma nOKa3auio, Ymo GHeCeHue 6MOPUYHO20 CbIPbA 3EPHOBBIX
Kyibmyp — pUCOGOIl U ZPDEeUHe6ol MYyYKU 6 peyenmypy RnuieHuunozo xneoa 6 oOoszuposeke om 4% - 11%
COOMBENCMEEHHO YAYUUIAN0 PEONoZUdecKUue U (QU3UKO-XUMUUECKUEe C8OICHIEd mecmd, Ymo CHOCOOCME064/10
paszpabomke peuenmypsl u MexXHOI0ZUU HOB020 6UOA 0002AUEHIO20 X1eba.

KiioueBbie cjioBa: BTOPMYHOE ChIpbe, PHCOBAas MYYKa, IpeuHeBasi MYYKa, pPeoJIoruyecKue
CBONiCTBa, AJIbBEOrPAMMa, MHKCO0.1a0.

THE INFLUENCE OF SECONDARY RAW MATERIALS OF GRAIN PROCESSING
ON THE RHEOLOGICAL PROPERTIES OF THE DOUGH
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The development of technologies and new recipes for bakery products with increased nutritional value is a
promising direction for the food industry. The expansion of the assortment is due to the introduction of additional
raw materials, one of the options of which is rice and buckwheat flour. Rice and buckwheat flour contain a wide
range of biologically active substances that, when added to food, have a beneficial effect on the human body. The
main objects of research were flour composite mixtures obtained by mixing wheat flour of the first grade, rice, and
buckwheat flour in a percentage ratio of 95:2:3, 90:3:7, 85:4:11, 80:5:15, 75:6:19, accordingly. The aim of the study
was to study the influence of secondary raw materials of grain processing on the rheological properties of the dough
to justify their introduction into the production of bakery products for functional purposes. The study of semi-
finished product samples was carried out using the following devices: Chopin alveograph (NG with the prefix
alveolink) and Mixolab 2 (CHOPIN Technologies, France). The study of the rheological properties of the test
samples under study showed that the introduction of secondary raw materials of grain crops — rice and buckwheat
flour into the formulation of wheat bread in a dosage of 4% - 11%, respectively, improved the rheological and
physico-chemical properties of the dough, which contributed to the development of the formulation and technology
of a new type of enriched bread.

Keywords: secondary raw materials, processed products of rice, processed products of
buckwheat, rheological properties, alveogram, mixolab.

Kipicne TEHHIH MOJIIIepl MEH canachl, aBTOJUTHKAJIBIK

Han-Tokam eHiMzepiH OalbITYIarbl Kellelle-
Tl YIIKeH OaFbIT ykKapMa OHIIPICiHIH eKIHIILTIK TIHAKi-
3aThIH TaijanaHy OOJbIT TaOBUIAABI. ACTBIKTHI
KapMara eHJIey liH >kaHama eHiMJIepl KeIlTereH nai-
Jaibl 3aTTapAblH KYPaMbIHOAFbl aCTBIKTaH acChIIl
tyceni. COHBIMEH KaTap, MyH1ai eHiMaepi OaibIT-
KBIII peTiHJie Maiiaiany pecypcTapibl YHEMIICHTIH
TEXHOJIOIHs OOJIbII TaObLIAABI JKOHE OHIMHIH ©31H-
JIK KYHBIH TOMEHIETyre MYMKiHaiKk Oepemi. By
eHIMIep/i OMONOTHSIIBIK OeliceH Tl 3aTTapMeH Oaii-
BITHII KaHa KOMMAaipl, COHBIMEH Karap OJapiblH
carachlH JKaKcapTyFa bIkman eresi [1,2].

Han-Tokam eHiMIepiHiH penenTypanapbiH-
Jla eKiHIITK IIHMKi3aT pecypcTapblH HaijganaHy
YHHBIH KeJlecijiell KacueTTepiHe ocep eTeli: TIIo-

OeNCeHITIK, CYbI CiHIpY JKoHE ra3 Ty3y KaoiseTi.

JoHni makpuiapapl KaTa eHAEY/IiH eKiHIIIi-
JIK [IMKI3aThIHBIH HETI3I1 TypJIepiHe aCThIK KaJlIbIK-
Tapbl, YHIIBIK, KaybI3, YPBIK JKoHE KeOCK KaTajpl,
OyJI peTTe aTajFaH KIIBIKTAp TaMaK OHEPKICiOiHe
THICTI TOXKIPUOETK KOJIJJAHBICTa eMeC.

Kypiur - eH MaHbI3bl AOHII JaKbLILIAPIbIH
Oipi. bupaiimen Oipre o ’xep IIAPBIHBIH TYp-
FRIHJIAPHI YIITIH MAaHBI3IBI TAMAKTaHy Ke31 OO
Ta0bUIaAbl. Kypilll IoHIH jxapMara eHIey Ke3iH/e
YHIIBIK MMaka 00a bl, OHBIH IIBFBIMBI IIIAMaMEH
11% - mp1 xypaiigel. Kypill YHIIBIFBIHBIH Kypa-
mberHAa 11,8% akysi3, KYHIBI Mail KBIIKBUTEIHBIH
Kypambl Oap maiiabiH kem Memuepi (12,01%),
COHBIMEH KaTap IOpyMEHIep MEH MUHepaijap:
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QIIOMUHHN, KaIbLUH, XJI0p, TeMip, MarHuii KoHe
MapraHel] CHSIKThI KOPEKTIiK 3aTTapra Oaif [3,4].

CoHbIMEH Koca KapaKyMBIK TOHACPiH KaiTa
OHJICY OHIMJIepi: Kaybl3 OCH YHIIBIKTHI 3€PTTEY
OoJarmarel 30p OarbIT OOJBIT TAOBLIAMBI. ACTHIK-
THI XKapMara eHJiey Ke3iHe Kaybi3/piy yieci 19,3-
20,8%, yHmbk - 3,5-6,0% xypaiiner [5]. Kapa-
KYMBIK YHIIBIFBIHIA 30% - Fa JeiiH akybi3, Oy
JKaamel JOHHIH KypaMblHa KaparaHma 2,5 ece
sxorapsbl, Maii (7,5%) xoHe kacyHbIK (14,2%) Oap.
Kypambinia kanuiinie Mediiepi OOMBIHIIA YHIITBIK
acTBIKTaH 2,7 ece, KaIbLUAAIH Moiepi — 6,6 ece,
dhochopmery Memmepi — 2,5 ece apThiK. Kapa-
KYMBIK YHIOBIFBIHBIH KYpaMblHAA MOJHKAHBIK-
nmaraH Mail KbIIKBUIAAPHI, ToKodeponaap, kapo-
TUHOWUATAp Oap eKEHIri aHBIKTAIIBI, XoHE Oy
OHBI Taramzbl OalbITy YHIH (UIUOJIOTHSIIBIK
(YHKIMOHANIBl MHTPETUSHTTEPAIH K31 peTiHIe
YCBIHYFa MYMKIiH/IK Oepeni [6].

Xorapbla KenTipireH aepekrtepre Oaiina-
HBICTBl (DYHKIMOHATBIK MaKCaTTaFrbl a3bIK-TYJIK
ACCOPTUMEHTIH KEHEWUTY JKoHE IIOHII MaKbUIIAPIIBI
KaiiTa eHACyiH KATIBIKChI3 TEXHOJIOTHSICHIH KaMTa-
Machl3 €Ty YIIIH TaraMJblK KYHABUIBIFBI KOFapbI
HaH OHIMJIEpl TEXHOJIOTHACHIHIA KYpIll IMeH Kapa-
KYMBIK YHIIBIFBIHAH TYPAThIH KeIIeHl ©CIMIIK
KOCTIaChIH MaiiaiaHy ©3eKTi OOJIbII TaObLIAIbI.

Ocpuiaiiina, Kypil MeH KapaKyMbIK YHIIbI-
FBIH KOJIJITaHA OTBIPBIM, KAMBIPJBIH PEOJOTHUSIIBIK
KACHUETTEPiH 3epPTTEy YHHBIH CANachlH, OHBIH MaK-
CaThIH TE3 YKOHE KOFaphl CEHIMAUIIKIICH Oaraliay-
Fa jkoHe Oenrimi Oip mopexene MallblH HAH OHIM-
JIEpiHiH canachiH 00JhKayFa MYMKIiH/IIK Oepe/ti.

3eprTey MakcaThl - JQHII JAKbUIIAP/IbI
KaiTa eHACYAIH SKIHIIIIK [IMKI3aThIHBIH KaMbIp-
JIbIH PEOJIOTUSIIBIK KACUETTEPiHE 9CEPiH 3ePTTey.

3epmmey mamepuanoapsl men aoicmepi

3epTTey HBICAaHAApbl OIpIHIN  CYpPBINTHI
HayOalixaHanplKk OwWmail yHBI, Kypilml TieH Kapa-
KYMBIK VHIIIBIFBIH KeJIeCiiel MalbI3/IbIK KaThIHA-
CBIH/Ia apaJlaCThIPy AapKbUIBI AJIbIHFaH YHHBIH
KOMITO3UIMSUTBIK ~ Kocmanmapel — Oomimel:  95:2:3,
90:3:7, 85:4:11, 80:5:15, 75:6:19 caiikeciniie.

XKapreinaii ¢abpukar yiArUIepiHiH peosio-
THSJIBIK KaCHETTEpiH 3epTTey Keleciell Kypbui-
FBUTIAp.IBl Maliganana oTeIpbIn XKyprizingi: Chopin
¢dbupMaceiHbIH anbBeorpadbl (AIEBEOJIHHK ITpe-
¢ukci 6ap NG) xoHe Mukconad 2 (CHOPIN
Technologies, ®panrus).

AnbBeorpadreH CbhIHAK XYprizy OapbIChIH-
Jla KeIIpIIK TYpiHAe YPJICHTeH KaMBIPIbIH cep-
MIMIUTIK KACHETTEPl aHbIKTaIa (bl OIIC KaMBIPIbI
KE3CH-Ke3€HMEH MWJIeyre, OKCTPY3HsAFra, KambIp
JaibIHIaMaJIapbIH JKaroFa JKOHE MIITiHAeYTe, TOJ-
BIKCBITYFa OHE KaMbIPJbl KOMIPIIiK TYpiHAe Yp-

Jey apKbUIbl aedopManusuiayra HeriznenreH. by
MpoIiecC alibITy JXOHE KaMBIPJbl KoTepy Ke3iHje
KOMIPKBIIIIKBUT ~ Ta3bIHBIH ~ OcepiHeH  OoIaThIH
KaMBIPJBIH JAe()OpMAIHUSICHIH KaHFBIPTAIHI [7].

Muxkconmab 2 xypeumrbickiHma (CHOPIN
Technologies, @paHIys) peoNOTHSIIBIK KaCUeTTepl
Oaranay "Chopint" xarTamachlHa COUMKEC KYpri3ii-
Ii, ON 3epTTey XKYPri3iIeTiH TeMIepaTrypaHblH 5
apabIFbIH OopKaiabl. MuKkcomaOThl KOJaHa OThI-
PBII, YHTAKTAIFaH JJOHHEH HEMECe YHHAH KacallFaH
KaMBIPJIbIH Cy CIHIPY >KOHE PEOJIOTUSUIBIK KACHET-
TepiH aHBIKTAy KaMBIp WJIETIIITEr YHTaKTalFaH
JIOHHEeH/YHHAH XOHE CyIaH KaMblp Wiey Ke3iHme
WIey KalaKTapblHBIH JKETCTiHAC malifa OoyaThIH
aitHairy MoMeHTiH (HeMm) emmey Gombim TaObLIAAbI,
OHBIH TeMIIepaTypachl KYPHUIFBIHBIH OarmapiaMa-
JIBIK JKacaKTaMachlHa €Hri3uIreH Oenriii Oip ajiro-
put™ OolibIHIIa ©3repei [8].

OaedueTKe MIOJLY

TamakTaHyAbIH TENE-TCHIITT TYXKbIPhIM-
JlaMachl HETi3iHAE AYPHIC TaMaKTaHYAbl KaJblI-
TaCTBIPy TaraMIbIK KYHIBUIBIFBI KOFAphl Taram-
Iapasl Kypy KaXeTTUNTiH Tyasipanbl. Taram-
JapJblH, arTal aWTKaHJa HaH-TOKAIl JKOHE
KOHJIMTEPJIIK OHIMACPAIH TaFaMJIbIK KYHIbUIbIFbIH
apTTHIPYABIH OIp KOJBI ONAP/BIH TEXHOJIOTHSICHI
MEH peleNnTypachlHIa OWOJOTHSUIBIK  KYHIIBI
©CIMJIIK IIMKI3aThIH MaliaaaHy OOJIbIN TaObLIA B!
[9,10,11]. BbalibIThbUTFaH HaAH-TOKAIl »OHE KOH-
JUTEPIIIK OHIMICP TEXHOJIOTUSIIAPBIH JaMbITyFa
HICTENIK JKOHE OTAaHBIK FalbIMIAp YJKEH yiec
KocThI [12,13,14].

FaneiMmap arpoasbik-TymiK KaIbIKTAPbIHAH
(EeHONBIK KOCHUIBICTAP/bI ajly SMICTEpPiH YCBHIHIIBI
JKOHE HaH-TOKAIll OHIMICPIH XKEMICTep, KOKOHICTEP
JKOHE JIOH/I JAKbUIIAPIBIH KaIIbIKTAPhIMEH Oaiibl-
TyJbl 3epTreai. HaH-Tokarn eHiMAepiHiH 3KCIepH-
MEHTTIK JIEPEKTEpi arpoasbIK-TYJIK KaJABIKTAPbIH
KOCYy JIeHreli (peHONAap/IbIH KOHE AHTHOKCHJIAHT-
TBHIK KaOLIeTIHIH KOFapbUlaybIMEH e3apa OH Oaiina-
HBICATBIHBIH KOpceTTi [15,16].

OciMIK TeKTec IUKI3aTTapIblH >KaHaMa
OHIMEPiHIH OMOJOTUSIIBIK OeJCeHAaiiri, onap-
JIbIH (DYHKIIMOHAJIbI HAHHBIH KAaCHETTEpiHE acepi
JKOHE TYTHIHBUIFaH Ke3/Ie JICHCAYJBIKKA ocep €Ty
OMOXXETIMIUNII TalnjaHAbl. 3epTreyiiepAe Ken
JKargaiaa KypamblHAa OCIMIIK TEKTeC IIHKi-
3aTTapAblH JKaHamMa OHIMJCPIHEH aJbIHFaH YH
KOCBUIFAH HaHJa J>KAaCYHBIK II€H OWOJIOTHSUTBIK
OeliceHal KOCBUIBICTApbIH KOFapbhl EKEHIIriH
KepcerTi. HaHHBIH JgoMi MEH TaraMJbIK KYHIbI-
JBIFBIHA KEJIETIH 00JICaK, OCIMIIK TEKTEC )KaHama
OHIMJIEpJIEH allbIHFaH YHHBIH OpTa ecernreH 5% -
bl KOCBUIFaH pelenTypaiap KoJaiubl Jomi Oap
HaHJIBI ATyFa MYMKIiHIK Oepeni [17].
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OyHKIMOHATABIK MaKcaTTaFbl a3bIK-TYJIIK
ACCOPTHMEHTIH KEHENTY KoHE IOH/I TaKbUIIapIbl
OHJICY/IH KaJIABIKChI3 TEXHOJOTUSACHIH KaMTama-
ChI3 €Ty YIUiH HaH-TOKAll OHIMICPiHIH pelern-
TypajlapblHOa KapaKyMbIK YHIIBIFBIH KOJAAHY
OoiipiHIIa 3epTTeynep xKyprisimmi. Kapakymbik
YHIIBIFBIH KOCKaH/Ja HAHHBIH AHTHOKCHIAHTTHIK
oencenainiri 12,5%-ra, TaramIbIK TaJIIBIKTap
memmepi 21,0% - Fa XoHE MHHEpalIbl 3aTTap
15,0-39,5% - fa, coHpaii-aK ©HiIMHIH ©31HIIK KY-
HbI 44,5% - Fa TOMEHIeTeHI aHBIKTAIIbI. AJl 93ip-
JICHTeH HaH (PyHKIMOHAJABIK MAaKCaTTarbl a3bIK
TYJIK aCCOPTUMEHTIH KCHEUTIN AoHMI AaKbUIIAp-
Ibl OHACYAIH KANIBIKCHI3 TEXHOJIOTHICHIH KaMTa-
MAachbl3 €Te alapl.

Kapaxkymbik yHmbsireiH 30% Memmepinae
Ounmali YHBIMEH KOCY, OWjail YHBIHBIH CaKTaly
Y3aKTBIFBIHA OH 9Cep eTETiHI JKOHE JailblH
OHIMHIH €CKipy TMpOIECIHIH JKbUIIaM/IbIFBIH
TOMCHJICTETIHI aHbIKTaNABl [18]. Auadiga, Oy
JKarjaia NadblH HaH CamachlHBIH (DU3HKAIIBIK-
XUMISUTBIK,  KOPCETKIIITepi, MBICATbl, MEHIIKTi
KeJIeM, KEYeKTLTIK TOMEeH e Ii.

3eprrey xymbichinaa [19] ounait yaen 10,
15, 20 >xoHe 25% TypakTaHIBIPBUIFaH KYpill
YHIIBIFBIMEH AIMACTBIPYIbIH >KapTelaail (hadpu-
KaTThIH JKOHE NaiiblH OHIMHIH cama KepCeTKill-
TepiHe acepi 3eprrengi. HoTmxkenep Kypim yHIIbI-
FBIH TMaiiianaHy HaHHBIH €pIMEeWTIH TaraMabIK
TAJIIBIKTApBIH, (GUTUH KBIIIKBLIBIH, Kbl IO~
dbeHonaapapl, Y-OpU3aHOIIbI, Y-aMUHOMAK KBbIII-
KBUIBIH KOHE aHTHOKCHIIAHTTBIK KaCUETTEPiH apT-
THIPFAHBIH KOPCETTI, alai/ia OHbIH Cy CiHipy Kaoi-
JIETiH, CepHiMALIITIH, KeJIeMiH, B-TIOKaHaap MeH
CPUTIH TaFaMJIbIK TAJIIBIKTAP MOJIIICPIH a3aiTThI.
ConblMeH KaTtap, Oupmail yHbBIH 15% Kypim
YHIIBIFBIMEH alMacThIPy HaHBIH OPraHOJeNTHKA-
JBIK KepceTKimTepine (Tyci, HWici, AoMi) enayip
ocep ereTiHAIriH KepcerTi. bynm 3eprrey Owmmait
HaHBIHBIH TaFaMJbIK *oHE (YHKIMOHAIABIK Ka-
CHETTepiH apTThIPyAa KYypilll YHIIBIFBIHBIH HaH
OHIMJIEpiHE KOJJaHYIbIH OH 9CEPiH KOPCETEIi.

Faneimpapmen  kypriziiren  3eprreyiep
KYpilll  YHINBIFBIHBIH ~ JICHCAYJIBIKKA  Taialbl
ocepiH aHBIKTaJbl, OYJI OHBIH (YHKIUOHAIIBI
Kypampaac OeJiKTepiHe, COHBIH iIIiHAE TaraMIbIK
TANIIBIKTAPFa, aKybI3Fa J)KOHE raMMa-OpH3aHOJIFa
OaiinmanpicThl. Kypill yHIIBIFBI THa0eTKE Kapchl,
TUMOJIUIUAEMUSIIBIK, AHTHOKCHUAAHTTHIK —KOHE
KaOBIHYFa Kapchl CHUSKTBI JIEHCAYJIBIKKA Haigasibl
ocep eTeTiH KacuerTepi KaMTHIbl, al OHBI
TYTBIHY IIIEKTIH JXYMBICBIH KakcapTaabl. by
apTBHIKWIBUIBIKTAD  a3bIK-TYJIK  KYPaMbIHAAFbI
KYpIilll YHIIBIFBIHBIH a/1aM aF3achlH/ia MeTaboJnT-
TIK Kayinrti Qakropmapisl aszaiTya KOPEKTiK

Kypad peTiHAe maiinanaHyra OOJaThIHABIFBIH
kepcetri [20, 21, 22].

Faneimmap Owmail YHBIHA KYPIIT YHIIBIFBIH
2-20% w™emepinae KocynslH (apuHorpad,
KoHcHcTOrpad KoHE ambBeorpad KemeriMeH
KaMBIPABIH PEOJOTHSIIBIK KAacHeTTepiHe ocepi
OoiibIHIIA 3epTTeyNiep Kypri3mi. ¥HBIKTE 20%
MOJIIepiHAe KOCKaHga KaMBIPABIH  (HU3UKa-
XUMUSIIBIK KacHETTepl aWTapiIbIKTall e3repicke
yuiblpaasl. bunail yHbpIHa Kypilll YHIIBIFBIH KOCY
KOCTIaHBIH KYpaMbIHa Tepic ocep eTTi, Oy cyIsl
CiHIpy KaOileTiHiH >KoHE KaMBIPIBIH CalachIHBIH
TOMEeHJIeyiHe oKkenmi. TyracTail anraHzia, YHIIBIK
MeJIIIepi KOFapbUIaFaH CallblH OHIMHIH Tyci, Hici
KOHE J1OMi CHSAKTBl OPraHOJENTHKAIBIK KOPCeT-
kimrepi TeMeHxaeni. JKyprizinreHn 3eptreynep
HaH-TOKAll OHIMJAEPIH OHAIpY Ke3iHAe Kypiml
YHIIBIFBIHBIH ~ PYKCaT C€TUIMeH €H  JKOFaphbl
MOJIIIEPiH aHbIKTayFa MyMKiHIIK Oepai, on 10%
Kypansl [23].

Ocpuaiia, Kypil MeH KapaKyMbIK YHIIbI-
FBIHAH TYPATBIH KEIICHl ©CIMIIK KOCIIaChIH HaH
OHIMJIEpiHIH KypaMblHa €HTi3y OOWBIHIIA 3epT-
Teyjaep ic OKy3iHzme 3eprrenMercH. (OchiFaH
0ailyIaHBICTBI ACTHIK IIMKI3aThIHBIH KACHETTEPiH
JKOHEe JaliblH OHIMHIH calacklH Oaranay VIIiH
JIOHI JAaKbUIIapbl KalTa OHJIEY/iH EKIiHIIIIK
MIMKi3aThl — KYPIIl MeH KapaKyMbIK YHIIBIFBIHAH
TYPaThIH KEeIeHIi oCIMIiK KOCITACBIHBIH
KaMBIPIBIH PEOJIOTHSIIBIK KAaCHETTEepiHe ocepiH
aHBIKTAY YIIiH 3epPTTEYNep KYPrizy Kaxer.

Homuoicenep scane o1apovt mankpliay

bupnaii yHpIHaH jkacajfaH KaMblp YHHBIH
0acka TYpJICpIHEH aJIbIHFAaH KaMBIPABIH pPEOJIo-
THSUIBIK,  KAaCHETTepiH CaIBICTBIPMAJbl CHIIATTAY
YIIiH 93TanoH OOJNBII caHaJaThIHBI OemNTii.
Bipinmi cypeInTel Ouaail YHBI YCTaFraHa )KYMCaK,
Maila KbUIBIII TAapTBUIFaH, KYpaMbIHAA TIIOTEH
MeJIepl eTe KOraphl OOJNBINT Kelemi, Oy
KaMBIpJIbI CEpIiMJi eTeli, ail JailblH eHiMre
JKAKChl MIIIH/I, YJIKEH KeJeMJli, YKaFbIMJIbI oM
MeEH XOIII uic Oepei.

Backa noHzi nakeuiapAbH aKybI3gapsl Ou-
Jlail YHBIHA KaparaHza, cyJa >KOHE TY3/bl epiTiH-
JIepae Kakchl epHJIi JKOHE TIIOTEH Ty30eHi.
bipak onap orapbl TaraMIbIK KYHABUIBIFBIMEH
JKOHE TOMEH TEXHOJIOTHSIIBIK KOPCETKIMTepiMEeH
CHITATTAJIAJIbL.

Onebu  nepekTepAcH Ougail  YHBIMEH
KOCBUIFaH KOMIO3UIMSUIBIK KOCHalapAarsl Kypill
MeH KapaKyMbIK YHIIBIFBI KaMBIPJABIH KacHeT-
TEpiHiH e3repyiHe acep eTejli JIeTeH KOPBITHIHIIbI
xkacayra Oomanel. OHBI TOXKIpHOENIK HeETi3ney
YIIiH KYpilll TIeH KapaKyMBIK YHIIBIFbl KOCBUIFaH
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Oupaili yHBIHAH >KacalfaH KaMbIpABIH YJTijepi
OoiibIHIIIA 3epTTEYIIEp KYprisiiren [24, 25].

AnbBeorpad KYpBUIFBICBIHIA  KacallFaH
KaMBIPJIBIH PEOJIOTHSUTBIK KACHUETTEPiH 3epTTey
HOTIKeJepi 1-KecTene KeNTipiareH.

Kecte 1. Kypimm nieH KapaKyMbIK YHIIBIFBIHBIH KAMBIPBIH PEOOTHSIIBIK KACHETTEpiHE acepi

Yri Kocnanapasig AnbBeorpad kepcertkimrepi
MeJIepi ‘= o E
) z 3 )
= 5 g g S
. = =18 Sz =)
£ S z | £ =S =
2. = o T S =
EOEEESIEERIRE
2 g 4 = g A~ ¥
e .Z & ) = =
=%} 5 )E o A !
O @ 3 =) = =
2E 2 E | 5E |2
Bakpuiay - 161 70 418 2,3 56,8
2% xypim xane 3% 184 86 558 2,14 | 595
KapaKyMBbIK YHIIBIFbI
3% xypim xoHe 7% 219 67 561 3,27 61,2
S KapaKyMbIK YHIIBIFBI
ERIHIIK [0 % cone 119% | 263 | 29 | 346 | 9,07 | 0
LAt KapaKyMbIK YHIIBIFBI
ROCBUIFAR ™ 50 kypim xome 15% | 203 | 28 | 251 | 7,25 | O
KapaKyMbIK YHIIBIFBI
6% xypim xxone 19% 129 23 142 5,61 0
KapaKyMbIK YHIIBIFBI

Aunbiaran HoTwkenep (l-KecTe) YHIIBIKTHI
KOJIIaHy KaMBIPJbIH CEPHIMAUIIK KacHUEeTTepiHe
ocep eTeTiHAIrH KepceTeli, Oyl KaMbIpAbl TOJ-
BIKCBITY TIpOIIECI MEH HaH MicipyAiH OipiHmm
KE3CHi YIIIH 6T¢ MaHBI3/IbI.

KambipapiH — gedopmanusiFa  TO3IMILIIT
Ounmail yHBI, KYpIll YHIIBIFBI JKOHE KapaKyMBIK
YHIIBIFBIHBIH — colikecinme 80:5:15 KaThIHachIHA
JICHIH apTaThIHIBIFbI OaliKaIa bl

KaMBIpIbIH CO3BUIFBIIITHIFB  OWIall YHBI,
KYpIlll YHIIBIFBI MEH KapaKYMBIK YHIIBIFBIHBIH
IaMaibl KaTbIHAChIH/IA - calikecinme 95:2:3 apra-
Ibl, al YHIOIBIK MOIIIIEPiHiH >KOFapblIaybIMEH,
KepiciHIe, a3aspl.

Hayo6aiixananbik kabineti (W) yHHBIH KyIIi
pETiH/IE cUMNATTaIalbl KOHE OJI OaKbLIayMEH call-
BICTBIpFaH/ia, OWail YHBI, KYpilll YHIIBIFBI JKOHE
KapaKyMbIK VHIIBIFBIHBIH colikecinme 85:4:11
KaTbIHACHIHAH OacTarl TOMEeHAEH 1.

KaMbIpibiH (hU3HKaIBIK KACHETTEPiHIH KOp-
CETKIIITEPiHIH Teme-TeHIIrH CUNATTalThIH KH-
ChIK OMIKTITIHIH OHBIH Y3bIHJbIFbIHA KAThIHACHI
afTapibIKTal apTaabl. AJl KAMBIPABIH CePIIMILIIK
kodduumenti Ounail yHbI, KYpilll YHIIBIFBI KOHE
KapakyMBbIK ~YHIIBIFBIHBIH ~ coiikeciHme 90:3:7
KaTbIHAChIHA JIEHIH apTajbl, ajlaiijia YHIIbIK MeJ-
LIepiHiH OJaH 9opi JKOFapJjaybIMEH OJaplblH
K03 UIUEeHTI HOlTe TeH 00Nabl.

AJBIHFaH HOTIDKEJEepAl KoCTanapaarbl JH-
MUATEPAIH €I9yip MeJepiMeH TyciHaipyre 0o-
Jaapl, OVJI cepriMal TIFOTCH I JKaKTayAblH Maiaa
0OJybIHA KON OEPMETEHIIKTEH KaMBIPJIBIH HKEM-
JUIITIH JKOFaNTyFa JKOHE YHHBIH OEpIiKTIriH Te-
MEHJIETYTE OKEIeIi.

YHHBIH HayOaiiXaHaJbIK KaCHEeTTepi KerTe-
re’ (akropiapra OalIaHBICTHI, al OHBIH Callachl
e3apa OaiimaHBICTHl koHe Oip-OipiHe Tikenen
HEMecCe JKaHaMa ocep eTETiH TEeXHOJIOTHSIIBIK
JKoHE OMOXHWMUSIIBIK KOPCETKIIITEP/IiH KUBIHTHI-
FBIMEH aHBIKTAJIATHIHBIKTAH, WHTETPAJIbl HH-
JICKCTEP apKbUIbI KOIITEIeH KOPCETKIIITEepAl Oara-
JayJplH 3aMaHayd oMICTEpiH KOJJaHy YIJIKEeH
KBI3BIFYIIBUIBIK TYAbIpasbl. OChIHIAH KeIIeH i
tocimmi Mmukconad 2 xypsuirbickiH (CHOPIN
Technologies, ®panuus) mnaiganany KesiHzue
KaMTaMachI3 eTyre oomass [26, 27].

Yurinep cranmapttel Chopin + xarramacsl
HeriziHge OaranaHnbl. 2-KecTele TpaduKTiH Taj-
JTAaHATHIH HYKTEJEpiHJETi OJIICHETIH MOMEHT Jp-
TYPJTi OHOXUMHSIIIBIK TIPOIIECTEP Ii CHITATTAN/IBI.

Wneynin Oipinmn ke3eHinge (C1 HykTeci —
KaMBIpABIH Ty3i1yi) Kypbutrbl 30°C Temneparypa-
ma 1,1+0,05 Hem koHcHUCTEHIHUACH 0ap KaMbIp-
JIBIH TY3UTylH KaMmTamachl3 etefi. by daszanbig
Y3aKThIFbl 8 MUH. OHTalIbl KOHCUCTEHUUS KOC-
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BUTFaH CYJBIH MOJIIEPIH TaHAAy apKbUIbl KaJbII-
Tacajpl.

Wneynin exinmn >xoHe ymriHIN dazana-
peiHaa Kambipabl 90°C neifiH KbI3ObIpFaH Ke3ze
OHBIH KOHCHCTCHIMACHIHBIH ©3repyl Tipkeneni
(C2 mykTeci — KaMBIPIBI CYHBUITY, Y3aKTBIFBI — 15
muH; C3 HYKTeCi — KpaxMalfiblH KJeHcTep
TY3yiHIH MaKCHMAJIJIbI )KbUIaMIBIFbI, Y3aKThIFbI —
7 muH). OcHl ¢azamap Ke3iHae KaMblp HIICTIITe
90°C TypakThl TEMIIEpATypa CaKTaIa bl

Teprinmii xoHe Oecinmi ¢aszanapaa KaMbip-
IelH KoHcucTeHuschl 50°C mediH canKplHAaFraH

Kecre 2. Chopin+ xarTamMacsIHBIH HETi3r1 KopceTKimTepi

Ke3lle OJIICHeAl KOHE OCHl Temmeparypaaa 5
muHyT yctamaasl (C4, C5 Hykremepi — Kpax-
MaNJIBIH PETPOrPallAlUAChIHBIH 0acTaaybl MEH
asikranysl). Tamaay yuriH OMOXUMUSUIIBIK PEaKIIHsI-
JapAbIH  KBUIAMJIIBIFBIH  CHIIATTAUTHIH  KeJOey
OypBIIITapABIH €CeNTiK MAHAEPI «, f, y, COHBIMEH
Katap KaMbIpIbelH cyzabl ciHipy kabineti (KCCK,
%), TY311y Y3aKTBIFbl (MHUH) 5KOHE TYPaKTBUIBIFBI
(MUH) KOTIaHBIIIBL.

3eptTey OaphIChIHAA OapibIK YITUIEp YIIiH
KaMBIPJIBIH ~ PEOJIOTUSIIBIK ~ KOPCETKIIITEPiHIH
MOHIIEpi aHBIKTAIIIHI (2, 3 — KecTe).

Yari Kocnanapapiy KCCK, Typak- CumnartamMasbIK HYKTeJIep
MeJrmiepi % TBUIBIFBI, MUH Cl1 C2 C3 C4 C5
Bakpuiay - 58,4 10,40 1,180 | 0,622 | 1,914 | 1,690 | 2,569
2% xypim xoHe 3% 60,5 11,70 1,157 | 0,624 | 1,960 | 1,789 | 2,652
KapaKyMBbIK YHIIBIFbI
3% kypiru xoHe 7% 60,6 11,40 1,224 | 0,653 | 1,964 | 1,886 | 2,912
Exirminix | APAKYMBIK YHIIBIFEI
KisaT 4% xypiut sxone 11% 61,7 9,90 1,246 | 0,565 | 1,847 | 1,771 | 2,837
KapaKyMBbIK YHIIBIFbI
ROCBUIFAR B0t wypim xome 15% | 62,1 10,00 1,270 | 0,566 | 1,830 | 1,720 | 2,808
KapaKyMBbIK YHIIBIFbI
6% Kypim sxoHe 19% 63,7 10,00 1,230 | 0,548 | 1,784 | 1,650 | 2,571
KapaKYMBbIK YHIIBIFbI

2 — KecTelleH Kypilll YHIIBIFBI MEH Kapa-
KYMBIK YHIIBIFBIHBIH MOJIILIEPiH apTThIpFaH CaiiblH
KCCK MoHi KOFapbUIAaHTBIHBIH Kepyre Ooajbl,
Oyl YHINBIKTarbl aKybl3 OeH mnepudepusIIbK
OeJTiKTEp/IiH KOFaphl 00IybIHA OAITAHBICTHI.

KambipasiH TypakTeuisiFsl 9,90 MuHYTTaH
(4% xypim xoHe 11% KapakyMbIK YHIIBIFBI KOC-
purad) 11,70 munyr (2% xypimr xoHe 3%

KapaKyMBIK VHIIBIFbI KOCBUIFaH) apajbIiFbIH KaM-
THIABI. AMUJIONU3/IH €H >KOFaphbl JKbIIIAMJIBIFBI
Oaxpliay xoHe 2% Kypimn xoHe 3% KapaKyMbIK
VHIIBIFBI KOCBUIFAH YJITiIE aHBIKTAJJIbI: COHKe-
ciamre — 0,040 xone -0,036 Hem/muH, Oy O6acka
YJITUIEPMEH  CaJbICTBIPFaHAa OChlI  YJTlIepaeri
aMWJIa3aHblH JKOFaphl OEJICCHIUNrH >aHama
TYpZe KOpCeTyl MYMKiH.

Kecte 3. BHOXUMUSUIBIK peakusiIap *KbUIIaMAbIFbl CHIIATTAMAIaPbIHBIH €CENTIK MOHAEPI

Yari Kocmanapaerg Memmiepi o s y
Baxpuray - -0,066 0,406 -0,040
2% xypim xoHe 3% KapaKyMBIK YHIIBIFBI -0,070 0,452 -0,036
Exinmmimix 3% xypiu sxoHe 7% KapaKyMbIK YHIIBIFbI -0,090 | 0,502 -0,012
LIUKIi3aT 4% xypim >xoHe 11% KapaKyMBIK YHIITBIFBI -0,110 0,426 -0,012
KOChLIFaH 5% xypi sxxone 15% KapakyMbIK YHIIIBIFBI -0,124 | 0,414 | -0,012
6% kypim xoHe 19% KapaKyMBbIK YHIIIBIFBI -0,130 0,434 -0,030

3-kecrene OWMOXUMUSIIBIK pPEaKIUsIap o
(cyiibinTy), B (Wieiicrep Ty3y), 7 (aMuiIonus)
JKBIIAM/IBIKTAPBIHBIH CHITATTaMaJIapbIHBIH eCcell-
TIK MOHZEpl KENTIpiIreH. AJBIHFaH HOTHKENep
OOWBbIHIIIA KYpIII YHINBIFBI MEH KapaKyMbIK
VHIIBIFBIHBIH MOJIIIEPIH apTThIPFaH CalblH TEK O
(CYHBIITY) >KBUIIAMJIBIFBIHBIH €CETITIK MoHI 2 ece
JKOFapJIaFaHbIH Kepyre 00Ja b,

Cl1, C2, C3, C4, C5 nykTenepineri aiHainy
MOMEHTiHiH MoHiH koHe YHHBIH KCCK neHreitin
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eJIILICy HOTIXKeJepi Heri3inae OarnapiaMa KaMbIp-
IBIH ~ peosIoTHsUIBIK  mpoduitin  (nmpodaiinep)
KanbInTacTeipapl. [lpodaiinep paauangsl auar-
pamma Oonbln  TaObLIagbl, OHBIH CayJesepi
ooitpramia 0 — meH 9 — Fa JeHdiHTi mpomopIysaa
keneci moHzmep cobizbuianbl: KCCK, mney — Cl,
rtoTeH + — C2, tyTkpipinbik— C3, amunaza — C4,
perporpaganus — C5 (1 — cyper).
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Cypet 1. Yarinepain npodaiiinepiepi: a —6akpuiay; 6—2% Kkypimn xoHe 3% KapaKyMbIK VHIIBIFBI KOChUTFaH; ¢ —3%
Kypill xoHe 7% KapaKyMbIK YHIIBIFBI KOCBUIFaH; e —4% Kypim xoHe 11% KapakyMbIK YHIIBIFBI KOCBUIFaH; 0 — 5%
Kypi xoHe 15% KapaKyMbIK YHIIBIFBI KOCBUIFaH; ¢ —6% Kypiul xaHe 19% KapaKyMbIK YHIIBIFbI KOCBIIFaH.

Anpiaran HoTIKenep (1-cyper) OoiibiHIIA
0akbUIayMEH CalBICTHIPFaHa ChIHAK YJTiJepiHae
yHslK Menmepinin aprysiven KCCK unpexci-
HIH JKOFapllayblH Oaiikayra 0oiambl, Oy KaMbIp-
JIbIH, IIBIFBIMBIH apTTBIPYFa MYMKIH/IIK Oepeii.

Wney wHmekci KambIpJbIH WY Ke3iHJeTi
XKarjalblHa, ocipece TYpaKThUIBIFBIHA Oaiina-
HBICTBL. IHJEKC HEFYPIIBIM JKOFaphl 00sIca, KaMbIp
Wiy Ke3iHAE COFYpJIbIM TYpakThl Oojambl. 4%
Kypitn  xoHe 11%  KapakyMblK YHIIBIFBIH
KOCKaHHaH OacTall JKoHe OJIaH 9pi KOCHaHBIH
MOJIIIEPiH apTThIPy WiIey HHICKCIH TOeMEH/e-
TEeTiHl aHBIKTAJIIEL.

Toxipube xyprizy OapbIChIHIA €H TOMEHTI
TIIIOTEH+ MHJCKCI KYpIlll IeH KapaKyMbIK YHIIbI-
FBIHBIH ColiKkeciHmie 5:15, 6:19 kaTblHAcTapbIHIA
KOCBUIFaH yJrijepinae Oaikanpl.

TYTKBIPIIBIK  MHJIEKCI HEFYPIJIBIM  JKOFaphl
OoJica, MiCipy Ke3iHIe KaMbIPbIH KOHCHCTCHITUSICHI
COFYPJIBIM JKOFapbl Oomazpl. TYTKBIPIBIK UHAEKCI-
HiH TOMEH/ICyi COHJal-aK KYpilll TIeH KapaKyMBbIK
VHIIBIFBIHBIH ColiKeciHine 5:15, 6:19 karbIHAChI-
HTapbIHJIa KOCBUIFaH YIrijIepinae ae GaiKasbl.

bakputay yaricinge ammiasa  WHAEKCI
OOMbIHIIA €H a3 aMIJIOJMTHKAIBIK OeICeHIITIK
OalKanJpl, aj KYpilll )KoHE KapaKYMBIK YHIIIBFBI
KOCBUIFaH Ke3lle, OJIap[blH MeJllepiHe Kapa-
MacTaH KOFapbl OOJIIBI.
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Yoarinep apachlHIa KpaXMaJJIbIH KPHCTA-
JlaHy JIOPSKECIH CHIATTAWTBIH PEeTPOrpaIarivsl
vHACKCl OOWBIHIIA alTapipIKTail aibIpMaIibl-
JBIKTAP aHBIKTAJIFaH KOK.

Kopvimutnoot

Ocpinaiima, ablHFaH MATIMETTEP/EH AOHI1
JMAKbUIAApAbpl KalTa OHJASYIH eKIHIIUIK IIHKi-
3aThIH OipiHIN CYPHINTHI OWJai YHBIMEH KOMIIO-

BULUSUTBIK ~ KOCMa  TYpiHAE KOCY JKapThiiai
(habpukaTTapIpIH cama KOpPCETKIITepiH
KaKcapTajbl JeTeH KOPBITBIH/BI KacayFa OoJaibl.
AnbBeorpaMmmara colikec, HayOaiiXxaHaJbIK

kaOineri (W) OoiiplHIIa OaKbIIAYMEH CaBICTHIP-
faHna, Owpail YHBI, Kypill YHIOBIFBI JKOHE
KapaKyMbIK VHIIBIFBIHBIH ColikeciHme 85:4:11
KaTbIHACBIHAH Oacrall ToOMeHAeHd Oacraiiibl.
Kambipnein  pedopmanusra  Tesimainiri Oumait
VHBI, KYpilll JKOHE KapaKyMBIK VHIIBIFBIHBIH
cotikecinmre 80:5:15 KaTeIHACKIHA IEHIH OCTI.
Mukcona® 2 KypBUIFBICBIHBIH JIE€PEKTepi
OOWBIHINIA KaMBIPIBIH PEOJOTHSIIBIK KOPCETKIIII-
TEPiH Tajiay acThIK IIHUKI3aTBIHBIH KACHETTEPIH
KOFapbl CEHIMIUIIKIIEH Oarajayra »oHE HalbIH
OHIMHIH calachlH OoJDKayFa MYMKIHAIK Oepii.
[Ipodaiinep wuHAESKCTEPIH Tajmay HITHXKEIEPI
OOMBIHIIIA KYPIII KOHE KAPaKYMbIK YHIIBIFBIHBIH
MOJIIIIEPIH apTThIPFaH CalbIH KAMBIPJIBIH CYIbI
CIHIPY HMHICKCTEpI YKOFapbUIAHTBIHBI aHBIKTAJIJIbI,
OYJ1 KaMBIP/IbIH IIBIFBIMBIH apTTHIPYFa MYMKIHIIK
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Oepeni. bupaii yHBI, Kypill >KoHE KapaKyMBIK
VHIIBIFBIHBIH, CoMiKecinme 85:4:11 kaTbIHaChIHAH
Oactam wiey WHIEKCIHIH TeMeHzeyl OaiKaiibl.
EH TemeHTi TIIOTEH+ KOHE TYTKBIPIBIK HHICKC-
Tepl Kypilll TMeH KapaKyMBIK YHIIBIFBIHBIH COM-
keciame 5:15, 6:19 xaTbiHacTapbIHAa KOCBUIFAH
yJrinepinae 6enrinexmi.

3epTTey HOTHXKeNEpiHE CyiHeHe OTBIPHII,
IOHII MaKbUIAAPABIH CKIHIIUIK IMTAKI3aThIH —
KYpilll oHE KapaKyMBIK VHIIBIFBIH OwWjaii
HaHBIHBIH pelenTypacbiHa colikecinmie 4% - 11%
MOJIIIepiHAe €HTi3y KaMBIPJBIH PEOJOTHSIIBIK
JKoHE (DM3MKA-XUMILUTBIK KACHETTEPiH JKaKcap-
Tajabpl JKOHE OaMBITBUIFAH HAHHBIH JKaHA TYPiH
yKacayFa bIKIaJl eTelli AeT aiTyra 0oaibl.
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JHcuknepmen anmacmuipulnovl. Kuknep madxcipube sncacay ywin 0,5% scone 1% anveunam KoOHUeHmMpayusacvinoa
epimindinep oOanivinoanovt. 0,5% anveunam KOHUEHMPAUUACLIHOA MYMKBLIPAbIZLI MOMEH OO0N2AHOLIKMAH
wawpipamy 20ici apKylibl AIBINZAN KANCYaanap Jcymcak, niwini oypvic emec, opmawa ouamempi 2,0x10° m
0010061, 1% anvzunam KOHYEHMPAYUACLIHOA MYMKBIPIbI2bL HCO2APbL OONYbIHA OANIAHBICHbL MAMUIBLIAMY IOICHEH
anvinzan Kancyaanap wap mapizoi, gpopmacet oypsic, Kammot 6oavin wbiKkmol, opmawa ouamempi 4,90x1073 m.
Dopcynkamen maxcipuode rxncacay ywin 0,5% scone 1% anveunam KoHyeHmpayuaColHOA epimindinep 0auviHOanobl.
0,5% anveunam KoHUeHMpayuaCLlHOA MYMKHIPIbIZbL MOMEH HO012aHOBIKMAN WAWbIPAmy 20ici apKbliibl A1bIH2AH
Kancynanap scymcax, niwini Oypvic emec, opmawa Ouamempi 2,56x10° m  6onov. 1% anvzunam
KOHUEHMPAUUACHIHOA MYMKbIPIbIZbL HCO2APDL HOIYbIHA OAUNAHBICHbL MAMUIBLIAMY 20ICNEeH AIbIH2AH KANCYy1anap
bipkenki 0onzenex, moizvis, opmauia moauepi 3,34x10° m 6on0v1.

Heri3ri ce3gep: UMPKYJISUMSIBIK COPFbI, (OpPCYHKA, KMKJEpP, aJblHHAT, TaMIIbLIAY Jfici,
HAIBIPATY dici.
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B smoii cmamve paccmampueaemcs nonyueHue MUKpPOKANCYsl Hymem ycoeepuieHCmeo6anus yCmpoicmea
0nA noyYyeHus Kancyn pacnviiumensvuvim memooom. Ilpu cogepuiencmeosanuu ycmanogku 0vliu 3aMeHEHb
nepucmanbmu4ecKuil Hacoc, 0guzamenv NPUEOOA NEPUCMATBINUYECKO20 Hacoca, ¢unvepa. Bmecmo nux
UCNONB306ANIU YUPKYIAYUOHHBIL HaAcoc, (YOPcyHKY u dcuknep. /Ana IKCnepumMeHmos ¢ dHCUKIepoM 20MmOGUIUCD
pacmeopwl ¢ kKouyenmpayuamu anveunama 0,5% u 1%. Ilpu xonuenmpayuu anvecunama 0,5%, kancynsl,
ROJIYYUeHHbIe MEMOOOM PACHBINEHUA, U3-34 HU3KOU 6A3KOCMU NOAYHUIUCL MAZKUMU, HENPAGUTILHOU (hopmbl, co
cpeonum ouamempom 2,0x10-3 m. Ilpu xonyenmpayuu anveunama 1% Kancynsi, nojyueHHble KaneabHbimM
MemooOOM, U3-3a 8bICOKOU 6A3KOCHU UMEU NPABUILHYIO, WLAPOBUOHYIO (hopmy, meepobie, CO CPEORUM OUaAMEMPOM
4,90%x10-3 m. Ina Ikcnepumenmog ¢ pOpCyHKoil 0vl1u nPU2OmMO6eHbl PACHEOPbl ¢ KOHUECHMPAUUAMU ATb2UHAMA
0,5% u 1%. Ilpu xonyenmpayuu anveunama 0,5% kancynvl, noayueHHvle MEMOOOM PACHBIAEHUA, U3-34 HU3KOIL
GA3KOCMU  NOJYUUTIUCH, MAKUMU, HENpasuiIbHou Qopmul, co cpedonum ouamempom 2,56x10-3 m. Ilpu
Konyenmpayuu anveunama 1% kancynvl, nonyyennvie KaneabHblM MEHOOOM, U3-3G4 GbICOKOU GA3KOCHMU UMEU
OKpyanylo popmy, niomuoii cmpykmypul, cpeoHuii pamep cocmaeun 3,34x10-3 m.

KuroueBble cjioBa: HUPKYJISLIMOHHBIN HACOC, POPCYHKA, JKUKJIEP, AJIbIHHAT, KaneJlbHbIH MeTO,
pacnbUINTENbHBII METO.

IMPROVEMENT OF THE INSTALLATION FOR OBTAINING MICROCAPSULES

'M.M. TASHYBAYEVA*, 14.K. KAKIMOV, 24.A. MAYOROV,
!G.A. ZHUMADILOVA, *4.M. MURATBAYEV

(2 NJSC Shakarim University of Semey, Agrobiotechnologies, Kazakhstan, 071412, Semey, Glinka st., 20A,
2 Federal State Budget Scientific Institution Federal Altai Scientific Center for
Russia, 656910, Barnaul, Sovetskoy Armii st., 66)
Corresponding author e-mail: marzhan06081990@gmail.com*

This article considers obtaining microcapsules using the spraying method by enhancing the device. To
enhance the device, the peristaltic pump, peristaltic pump drive motor, and filter were replaced. The replaced
components were substituted with a circulation pump, nozzle, and jikler. For the jikler experiments, solutions were
prepared at concentrations of 0.5% and 1% alginate. At a concentration of 0.5% alginate, the capsules obtained by
spraying were soft, irregularly shaped, with an average diameter of 2.0x10-3 m due to their low viscosity. At a
concentration of 1% alginate, the capsules obtained by the drip method were spherical, with correct shapes, and
solid, with an average diameter of 4.90%10-3 m due to their high viscosity. For experiments with a nozzle, solutions
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were prepared at concentrations of 0.5% and 1% alginate. At a concentration of 0.5% alginate, the capsules obtained
by spraying were soft, irregularly shaped, with an average diameter of 2.56x10-3 m due to their low viscosity. At a
concentration of 1% alginate, the capsules obtained by the drip method were uniformly round and dense, with an
average size of 3.34x10-3 m due to their high viscosity.

Keywords: circulation pump, nozzle, jikler, alginate, drip method, spraying method.

Kipicne MaKCaThIH/Ia, IIAMBIPATy 9MICIIEH 2 MM JACHIHTI
Muxkpokarcynangap - xememi | Mxm-meH 2 MUKpOKAICyJauap aiy.
MM-Te JIeiiH, KOChIMIIIa 3aTTap KOCBUIFaH HEMece Ocbl MakcaTKa JKeTy YIIiH KeJeci MiHAET
KOCBUIMaraH KaTThl HEMece CYWBIK OeNceHi acep KOUBUIABL. Kalcyjanay MarTepuanbl alblHHAT
eTyIIi 3aTTapsl Oap, map Topizaec HeMece Typak- KOHIIEHTPAIUACHIHIA, (OPCYHKA KOHE JKHUKIIEp-
THl eMec MINIiHAI, ToJUMepiIl HeMmece Oacka Ma- MEH ToXipube jxacay Ke3iHAe Karcyia Ty3ury
TEepUaNJaH >KacalfaH *XYKa KaObIKTaH TYpaThIH MYMKIHJITiH aHBIKTAY.
kancynamap [1]. 3epmmey mamepuanoapvl men adicmepi
Muxkpokaricynagay — Oy KaTThl, CYHBIK Kancynanayra apnanran KoHAbIpfbl KP
HEMece Ta3 Topi3ec 3aTTaplblH, KalcynianayablH Binim >koHe FHUTBIM MUHHCTPIITiHIH TPaHTHI ece-
MUKPOHJIBIK O6JIIIEKTEePiHIH KaOBIFbIHA KanTaly OiHeH « IMMYHOMOIYIISIMSUTBIK OCJICeHIIIIrT Oap
mporieci.  MuKpokarcynagarsl  OeIeKTepAiH KarcylnajaHfaH CHHOMOTHKAIBIK IperapaTTapibl
Memmepi 1-ger 6500 wMxM-Te gdeiiH, ycak CYT OHIMIEpiH OHAIpYyJe KONIAHYIBIH FHUIBIMH
TYHIpIIIKTEp HEMece Karcynanap/slH MeJiepiHe JKOHE TIPAKTHUKAIBIK HETi3[IeMeci» TaKbIPhIObIHAA
neitin (6,5 mm) esrepai. 100 -men 600 MrM-Te Cibip ipiMmIik »acay FBUIBIMH-3€PTTEY WHCTH-
JNEeHiHIT MUKpOKamcylanap MeAWLIUHAga KeH TyThl, bapHayn KanacklHAa Kacansl.
KoJmaHeaasl [2]. Mukpokancysiaiay FbUIBIMU TammbuiaTy oficiMeH Karcynanayra ap-
3epTTEYAl KOKET TETIH MpOoIecC OOJFaHIbIKTaH, HaJFaH KOHJBIPFBI 1-CypeTTe KOepCEeTiIreH, OChI
OHBI JKY3€re€ achlpy aJAbIMeH THIMIi OO0yl KOHJBIPFBIHBI KETUIIIPY MaKCaThIH/IA TIEPUCTAITh-
Kepek. MUKpoKarcynanay Makcarbl Oec caHaTka TUKAJIBIK COPFHl (9), MEepHCTANBTHKAIBIK COPFBI
KIKTEIIi: UMMOOMIH3aLusl, KOpFaHbIC, OaKbLIay- KETeriHiH Ko3fanTkeimbl (11), dumsep (2)
MEH IIBbIFapy, KYpbUIBIMIAY JKOHE KACHETiH aybICTBIPBUIIBI, AYBICTBIPBUIFAH OOJIIEKTePAiH
apTTheIpy [3, 4]. OpPHBIH MHPKYISAIUSIIBIK COPFBI, (DOPCYHKa KOHE
3epTTey JKYMBICBIHBIH KeJecieil MaKcaThl KUKJIEPMEH aIMaCTBIPBIK [5-7].
TYKBIPBIMAAIAB — KOHABIPFBIHBI  KETUIAIPY

— TS

Cypert 1. TammsutaTy 9iciMeH KamcyiajayFa apHalFaH KOHIABIPFRL: | - mratuB, 2 - duibep, 3 - epiTiHAire apHaIFraH
KOHTEeWHep, 4 - KO3FarbIlTap MaHem, 5 - maiKkayblm, 6 — )KYMbIC KOCIIacklHA apHaJIFaH KOHTEWHep,7 - KOHTeHHepiep
JICHIeHiH peTTeyre apHaJIFaH raika, § — CYHBIKTHIKTHI IIal0Fa apHaIFaH KOHTeHHep, 9- mepucTalbTHKAIBIK COPFRL, 10 -
aifHaJBIM COPFBICHL, 11 - MEepUCTANBTHUKAIBIK COPFHI JKETETiHIH KO3FANTKBIMbI, 12 - MUPKYIAIUAIBIK TYTIK; 13 -
TepMmocTar; 14 - KyOsIpiiap.

HupKyIsusuIblK. COPFBI — KaOBIK KYOBIP CyMeH >aOJpIKTay, CaJKbIHAATY JKOHE JKENJETY
JKYHECIHIE KBICBIM JKaCalThIH JKOHE CYHBIKTHIKTBI JKYyHenepinae Koiuanbliaasl [8].
KBUDKBITATBIH KYPBUIFBL. LIMPpKYISIMAIBIK CcOp- Bypikkim Hemece mynbBepuzatop (¢dp.
FBUIAD TYPMBICTBHIK >KOHE OHEPKOCINTIK MakcaT- pulvérisateur, nat. pulvis - "man") — CYHWBIKTBIK-
TapJa, KbUIBITY XKYHenepiHae, KOHAUIUOHEPIIEY, TapJpl ycaK TaMIibuiapra OypKyre apHaJFaH
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Kypai. CyHbIKTBIKTapaH 6acka, ojap CyCleH3Hs-
Jap MEH YHTaKTBl 3aTTap/bl MIAMIBIPATy YIIiH
KOJIIaHBIIaABl. OHepKacinTe, aypul, YH mapya-

LIBUTBIFBIHAA KEHIHEH KONJAaHbUIAABL. 2-CypeTTe
KarcynajgayFa apHaJIFaH KOHJBIPFBIHBIH KETiip-
1JITeH TYpP1 KOPCETIITeH.

Cyper 2. lllambipaty 9iCIMEH KarcyJanayFa apHaJIFaH KeTUIIPUIreH KOHABIPFbI

Kancynanayra apHanraH KOHIBIPFBIHBIH

TEXHOJIOTHSUIBIK ~ CXeMachl ~ 3-IIi  cyperTe
KOPCETINTEeH.
e,
N\
B
-
8, .,
™ N\
o\
10
11—~

Cyper 3. Kancynanayra apHaiFaH KOHIBIPFBIHBIH TEXHOJIOTHSJIBIK CXeMachl: 1 - JKyMBIC KOCIAChIHA apHAJFaH BIIbIC; 2
- JKyy CYWBIKTBIFBIHA apHAJFaH BUIBIC; 3 - KIAmaH-KOCKbIN; 4 - TepMocTaT; 5 - HUPKYJSIMSUIBIK COPFBI; 6 -
LIUPKYJISIIUSUIBIK  COPFBIHBIH JKETEK KO3FAJTKBIIIBL, 7 - alHalbIM COPFBICHI; 8 - alfHaJbIM COPFBICHIHBIH JKETEK
KO3FaNTKBIIIBL 9 - hopcyHka; 10 - Kaybln TY3eTiH epiTiH/ire apHanFaH babic; 11 - calKbIHIaTyFa apHaJIFaH bIIbIC (MY3)

dopcyHKa Cy MEH CYHBIKTBIKTAP/IBI IHAIITY-
ra apHasrad [9]. Ocbl JKyMbICTa KOPCETUIICH
Toxipubenep yuid GopcyHkazap KOJIIaHbUIIBL.

Kuknep (bp. gicleur, gicler - mambipar-
KbIII) — CYHBIKTBIK HEMECe Tra3blH OepilyiH
MeJIIIepJIeyTre apHaFaH KaJuOpJICHI'eH Teciri 0ap
KypbutFbl. JKuKiiep - aBTOMOOWJIBAIH HIBIHBI JKY-

17

FBIII OJiri; >KyFBIII CYWBIKTBIKTHI JIaCTaHYyIaH
Ta3apTy MaKcaThlHAa OHbI KOJIKTIH aJJbIHFbI
HeMece apTKbl difHEeTiHe MeepIien Oepyre xoHe
Oypkyre apHaifaH KaquOpieHreH Teciri (Hemece
tecikrepi) 6ap Oemik [10]. Cyper 4, 5-Te KHUKIEp
ChI30achl MEH IUIACTUKAJIBIK (DOPCYHKA ChI30ACHI
KOPCETUITeH.
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Cypert 4. XKuxiep cbr36acsl: 1- aFbIH KOPITYCHI; 2 -
OYpIKKilI, 3 - TRIFBI3OAFHINT; 4 — IITYLIEP

Kenecineit Temenne Karcymajgapabl Tam-
IIBIIATHIN ally JKOHE IIAIIbIpaTy oiCiMEH ay
cxemanapel 6, 7-cyperrepae kepcertiire. JKuk-
Jiep KoHE (OPCYHKa KOJJIaHy apKbUIBl TOxKipHOe
xKacay.

/

6 174

Cypert 5. @opcyHka cei3back: 1- koprryce, 5 - aya
KamMepanapsl, 6 - popcyHka, 8 - kiaman

Kuxnep xone ¢opcyHKamMeH Taxipube
xkacay kesiame 0,5%, 1% KOHIEHTpanusIChIHIA
aNBrUHAT SPITIHIIEeP] JalbIHIAIbL.

Cyper 6. Kamncynamapasl TamMIIbUIaThIn aly cxemachl: 1 - Melueprey KYpbUIFBICH; 2 - KOHLEHTPJ KYOBIpPJIbI

(dopcyHka; 3 - KancyaalaHaThIH MaTepHai; 4 - aifHaIbIM Kyiieci

Cypert 7. lllambipaTy 91iciMeH KarncyJsia ajay cxemachl: 1- KOpeKTeHIipy KyObIpsr; 2 - popcyHKa; 3 - OYpiKKiIl anay;

4 - afiHanMaibl JUCK

OjeduerTepre Moy

Kamncynanay (s1at. capsula-kopar) — ThIFBI3
3aTTBIH, TYHIPIIIKTEPIiH, TYPJi CYHBIKTHIKTAP IBIH
€H ycak OelIIeKTepiH OeNTiIeHreH CulaTrTama-
napel 6ap (OTKI3rimTiri, 6alKy TeMmIeparypacsl,
epiriniriri xoHe 1.0.) Oepik KaObikka cany [6, 11].
MukpokarncynanapaslH Kypamaac 0eliri uHepTTi
TOJNITBIPFBIII OOJYBl MYMKIH, OJ1 3aTTBIH JUCIEp-
CHSUTBIK OpTachl OOJIBIN TaObLIAbI KOHE OCICeH I
KOMIIOHEHTTIH OJaH 9pi JKYMbIC icTeyi YIIiH
KOJIJaHbUIA/IbI.

18

JKymcak skenaTuHAl Karcyjajgapibl Tam-
MIBLIATHIN ANyABIH OMICIH ajiFalll PeT roJIIaHIus-
ae1k "Globex" ("I'moGexc'") ¢upmacel ycblHFaH.
Byn omic cyiibIK mopimik 3arThl Oip yakbITTa KO-
CBIII, JKEJIATHH TaMIIBICHIHBIH Maiaa 001y KyObI-
JIBICBIHA HETI3/IC/ITeH, OFaH €Ki KOHIICHTPJII camnTa-
MaHBI KOJIZIAaHY apKbUIBI KOJI KeTKizinemi. Kerrre-
TeH apTHIKIIBUIBIKTapFa KapamacTaH, Oy ojic
om0Oeban Oosa anmaiiael. OHBI KOJJAHY Karicy-
JaNapblH eIIeMICPiH 1e MIEeKTeH i (MUKpOKaI-
cyna emmemi 300 Mr feiiiH) ®oHE KOJIAAHBUIATHIH
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CPITIHIIHIH THIFBI3JBIFBl MEH TYTKBIPJBIFBI MaliFa
KaKpIH OONybl Kepek. Tammemiay omici maiima
eputiH A, E, D, K nopymenzaepi koHe HUTPOTIIH-
LIEPHH, BATHJION JKOHE T.0. epITIHAUICpPIH KaIcyJa-
Jlay YIIiH KOJJaHy eTe bIHFaiis! [6, 12].

Bypxky omici KaTTsl SAPOCH MEH Mail KaObI-
FBI 0ap MUKpOKaIcyiajgapAbl ady Ke3iHAe Konja-
HbIIaabl. J{opisik 3aTThIH SApPOJApHl Maik KOMIIO-
HEHTIHIH epiTiHmiciHae Hemece OaaKbIMachIHIA
(GamaybI3, ETWJI CIOUPTi, TIALIEPUH MOHO — He-
Mece aucTeapaThl JkoHE T.0.) CycleH3WsuIaHaIbl
JKoHE OYPIKKIII KEMTIPTilTe IManibIpaThiIaibl.
Byn xarmaiina mopimik 3aTTeiH Oemextepi Oyra-
Hy HeMece CaJKbIHAATy HOTHKECIHAE KaTasThIH
CYWBIK KaObIKIIamapMeH KaObutafpl. AJIBIHFaH
KYpFaK MUKpoKarcynamapapy wemmepi 30-50
MKM Kypaizael [13]. Bypikkim KenTipy COHFBI
KbUTHapel  (apMaleBTUKa ©OHEPKICciOiHge Kes-
KEIITeH CYHUBIK 00BEKTiepiHiH oMOeOanThIFBl MEH
KeMTIpy MYMKIHJIiTiHE OaiilaHBICTBI KEeH Tapala
Oactanpl. ByJl KypBUIBIMIBIK, JHCIEPCTI KOHE
camalblK CUIaTTaManapbl 0ap YHTAaK ©HIM/I aimyra
MYMKIHIIK Oepemi. Bypikkim xkentipy Ke3iHze
epITKIII KeNTipiireH OHIMHEH OYJIaHBIN KeTesi.
KenTipinren marepuan ycak YHTaK HeMece TYHip-
IIikTep TypiHAE anblHaAbl. bypikkim Typreri

KETipy KOHABIPFBUIAPHI KYMCAK TemIleparypa-
JIBIK, JKaFAaia Te3 KenTipyre Ko JKeTKI3yTe JKoHe
OHIMHIH OIpKeNKi camachlH aiyFa MYMKIHIIK
Oepeni [14].

Kancynanay MakcaTTapbsiHa TYpaKchl3 1opi-
JIK TperapaTTapibl CHIPTKBI OPTaHBIH 3USHIBI
(akTOpIapbIHBIH (IOpyMEHAEp, aHTUOMOTHUKTED,
(depMeHTTEp, BaKIUHAJIAP, capbICynap >koHE T.0.)
ocepiHeH KOpFay; acKa3zaH-iIIeK KOJIBIHBIH Oenrii
Oip OemiriHae MOPITiK 3aTTapAbIH OOCal IMIBIFYbIH
KaMTamachl3 eTy (illeKTe epuTiH MHUKpOKarcysa-
nmap) xartaael [15]. Agammapaa amsruHATTapIbI
KOJ/IaHy KaHJarbl TIIFOKO3a JCHTeHiH enoyip
TOMEH/IETeNll JKOHE HMHCYJIMH CEKPEUMSICHIH Kaj-
pimka kentipeni [16]. KypbUibIMBI MEH Temmik
KacHeTTepi apKachlHAa albIMHAT TOMEH KaHT
OHIMJICPIHIH JOMiH KaKcaprTazisl [17].

Homuoicenep sicone onapovt manksiaay

Muxkpokaricynanay eHepkacinrte, (apma-
LEBTHKAIa KEeH KOJIJaHbLIAlbl, KeJeci OH JKbLI-
IBIKTA OHBIH KapKBIHIBI JAMYBIH KYTyre OONajbl.
Byn sxymbIcTa MUKpOKaIiCyja aiy VIIiH 9p TYpui
(hopcyHKanmapapl KOJAaHy apKbUTBI TOXKipuOenep
KacaJJibl.

Kuxnepmen 0,5% , 1% anbruHaT KOHIICH-
TpanusIapbIHIA ePITIHAITED JaibIHAAIIbL.

Cyper 8. lawsipary axicried 0,5% anbruHaT KOHIEHTPAIMSACHIH/IA aJIbIHFAH KalcyJa

[Hameipary sgicimer 0,5% anbruHaT KOH-
HEHTPANUSACHIHAA TYTKBIPIBIFEI a3 OOJNFaH/IbIKTaH,
KarcyJaigap x)ymcak, Gpopmanapsl OipKenki emec,
oprama amamerpi 2,0x10° M Gommsr (8-cyper).

ATbIHFaH Karcylara KbI3bUT (aJIKbI3bLT) TaFaM/IbIK
eHiMzepai Oosiyra apHamraH Kocma 0,2-0,3 1p
MeJepine Kocsuisl, Kypambl: (E129), (E1414),
(E202, E211).

I
!

PR A A

Cypert 9. Tammbuaty aaicnen 1% ampruHaT KOHICHTPAUSCHIHIA AIBIHFAH KaICyJia
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An 1% anpruHatr KOHIEHTpaLUsChl TYTKbIp-
JIBIFBI JKOFapbl OOJTybIHA OalTaHBICTBI KarlCyia TaM-
IIBUIATY JiICIMEH AJTBIHABI. AJBIHFAH Karcyia Iap
Topi3mi, opMmacel IYphIC, KATThl OOJBIN IIBIKTHL,
opramma auametpi 4,90x10°3m (9-cyper).

dopcynkamen Toxipuode xacayra 0,5%, 1%
TBTMHAT KOHIICHTPAIMSACHIHIA CPITIHII JIAibIH-
JTIIBL.

[Hameipaty omicimen  0,5%  amprunar
KOHLICHTPAIIMACHIHIA TYTKBIPJIBIFBl a3 OOJFaH-
JBIKTaH, Karcyjanap ymcak, (opmanaper Oip-
KeJKi emec OOJBIN IIBIKTHI, OpTalla JUaMeTpi
2,56x103m (10-cyper). AJbIHFaH —KamcyJara

KBI3bIT (QNKBI3bLI) TaFaMJbIK eHiMIepai Oosyra
apHaJIFaH KOCIAachl
KOCBUIJIBI,
E211).

0,2-0,3 Tp wMemmuepiHge

kypambl: (E129), (E1414), (E202,

Cyper 10. Hlamsipary opicner 0,5 % aixpruHaT KOHIEHTPAMACHIH/A aJlbIHFaH Karcyia

1% anpruHaT KOHIEHTPALUSICHIHAA IIAIIbI-
paty omiciMeH epiTiHIIHIH >KOFapbl TYTKbIPJbI-
FbIHA OalTaHBICTBI Karcyjanap ajblHFaH KOK.

TammbulaTy omiciMeH alblHFaH — KarcyJjajiap
OipKeNKi JeHreneK jKoHe ThIFbI3,0pTallla Mesepi
3,34x10° m Gonbin weIkTH (11-cyper).

Cyper 11. Tammsinay oxmiciMeH 1% anbruHaT KOHICHTPAIMSACHIH/IA aJIbIHFAH KarcyJanap

Kopvimuinoot

Kasipri yakpITTa MUKpOKancymnaiap opTyp-
7 cananapza, dcipece aybul MIapyallblIbIFbIHIA,
TYpMbICcTa, (papMalleBTHKaga KoJIaHbIa Oac-
taxel. Karcynanayra apHanfaH KOHIBIPFBIHBI
KETUIIPY apKbUIbl MHKPOKAICyna ajly Makca-
ThIHAAa OipHeme TaxipuOe xkacanmsl. 0,5%, 1%
albruHaT KOHIICHTpAlMsJIapbIHAA  epITIHALIED
naveiHAanapl. Tanganran GopcyHKa, KUKIEPMEH
ToXipuOe xacanbiHabl. JKacanblHFaH ToXipuOe-
nep HoTHXeciHae op Typii muamerpii 2,0x1073m,
4,90x103m, 2,56x103m, 3,34x103m ynken kam-
cynamap aneiHAel. Kememi 2 wMM-re neHiHri
Karcyjanapapl ay VIIH ol Jie ToxipuOenep
KacabIHaJIbI.

Y ChIHBUTFAH FBUTBIMH - 3€PTTEY KYMbIChI «Ta-
MaK eHIMCpIH KalCyJjiajiayFra apHaJIFaH KOHIBIPFbI-
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HBI KETULIIPY» aTThl JOKTOPJBIK JUCCEPTAIMSIIBIK
YKYMBICBIHBIH asIChIH]IA JKY3€T'e aChIPBLUIIBL.
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EFFECT OF BLUE CORN GERM LEVELS ON QUALITY
CHARACTERISTICS OF REDUCED-FAT SAUSAGES

M. KORZENIOWSKA

(Wroclaw University of Environmental and Life Sciences, 50-375
Wroclaw, Poland, 25 Norwida St.)
Corresponding author e-mail: malgorzata.korzeniowska@upwr.edu.pl

The impact of reducing pork fat levels from 21% to 5% with varying concentrations of blue corn germ (2%,
3.5%, 5%, 8.5%, 13.5%, and 18.5%) on the physicochemical and textural properties of low-fat frankfurters was
investigated. Decreased fat content correlated with reduced cooking loss, moisture content, and total lightness,
redness, and yellowness of the sausages. Conversely, increased firmness and chewiness were observed. Frankfurters
containing higher levels of blue corn germ exhibited enhanced firmness and chewiness compared to those with lower
levels. Analysis of frankfurters with different fat and blue corn germ levels revealed an increase in hardness until
the 8th day of storage, followed by a decrease by the 14th day. Optimal results were observed in samples containing
20% pork fat and 5% blue corn germ. However, excessive blue corn germ inclusion did not yield positive effects.

Keywords: Sausage, plant additive, blue corn, corn germ, antioxidant.

MAJIBIFBI TOMEH IIYKBIKTAP/IBIH CAIIAJIBIK
CUIMATTAMACBIHA KOK JKYT'EPI YPBIFbIHBIH JEHTEAIHIH OCEPI

M. KOP>KEHUOBCKA

(BpomiaB Kopuiaras opTa MeH eMip FhLIBIMIAPbl YHUBEPCHTETI,
Ioabma, 50-375 Bpownae, Hopeuaa keur. 25)
ABTOP-KOPPECHOHICHTTIH 3JeKTPOHABIK mortackl: malgorzata.korzeniowska@upwr.edu.pl

Kok cyzepi ypuvizvinviyy apmypni konyenmpavusacot (2 %, 3,5 %, 5 %, 8,5 %, 13,5 % xcone 18,5%) men
wowka maivitnotyy 21%-0an 5%-2a Oeilin KOHUEHMPAUUACLIHBIY, MOMEHOEYI MOMEH MAllbl WLYHCOHIKMAPObIH
duzuka-xumuanvik dncone mexcmypanvlk Kacuemmepine acepi 3epmmenoi. Mailovly azarovl nicipy wibl2blH-
O0apuIHbIY, bLIZATIObIH, HCAINGL MYCMIH AUILIKMBIZOIHbIH, Kbl3apYOblH JHCIHE WLYHCHIKIMAPOBIY CAPIbLUUMbIZbIHbLH
memenoeyimen oainanvicmosl 60710bl. An Kepicinute, cepnimoOiiK nen WAllHAY2a bIH2AUIBLLIKHIH, HCO2APLLAAYbL
oaiikanovl. Kok scyzepi ypuizoinoviy Kon monauiepi 6ap Mailivlebl MOMeH WLYHCLIKMAP KOK HCy2epi YPbleblHblY a3
MoOIepiMen  CalbiCMbIP2aHdd  KAMMbLIblK, HeH  WAalHay2a  bIH2AUILLIBIK — KACUEMIHIY — JHCO2APbLAAYbIMEH
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epexuienendi. Op mypai Mailivl HcoHe KOK dHcyzepi YpulKmapvl 0ap Maiiblzbl MOMEH WLYHCHIKIMApObl manoay
KammoliblKmuly 8-uili cakmay KyHiHe OelliH Jco2apbliazanbli, coO0an Keilin 14-wi Kynee Oeilin meomeHOezeHiH
kopcemmi. Oumaiinot namudcenep 20% wowika maitvl men 5% Kok ducyzepi ypwizel 6ap ynzinepoe 0aixanowl.
Anaiioa, KoK dncyzepi YpoieblH WAMA0AH MolC KOCY OH Homudice 6epmeoi.

Herisri ce3ep: MY:KbIK, KOKOHIC KOCIACHI, KOK KYrepi, skyrepi ypbIrbl, AHTHOKCHAAHT.

BJUSHUE YPOBHS 3APOJIBIINIEN CUHEN KYKYPY3bl HA KAUECTBEHHBIE
XAPAKTEPUCTHUKHU KOJIBAC C IOHUWKEHHBIM COJAEP)KAHUEM KUPA

M. KOP)KEHHOBCKA

(BpowiaBckuii YHUBEPCHTET HAYK 00 OKPYKAIOIIEi cpee U KH3HH,
Hoasma, 50-375 Bpowias, yn Hopsuaa 25)
DIleKTpOHHAs TI0YTa aBTOpa-KoppecmonmenTa: malgorzata.korzeniowska@upwr.edu.pl

Hccneoosanoco enusanue CHUMNCEHUA COOEPHCAHUA C6UHO20 ycupa ¢ 21 % 0o 5 % npu pasnuunoi
KOHyenmpayuu 3apooviuieii cuneil Kykypysot (2 %, 3,5 %, 5 %, 8,5 %, 13,5 % u 18,5 %) na pusuxo-xumuueckue u
meKCmypHble CGOIICMEa HUKOMCUPHBIX cOCUCOK. CHUdICEHUE CO0ePIHCAHUA HCUPA KOPPENUPOBANO C YMEHbUIEHUEM
nomepv npu 6apke, yMEHbUIEHUEM COOEPHCAHUSA 61a2U, O0Wlell C6emaonbvl, KPACHOMbL U MHceTMU3HbL Koabdac.
Hanpomus, nabniodanoce ysenuuenue ynpyzocmu u nposxcesvieaemocmu. Huszkodwcupusie cocucku, cooepycaujue
Oonvuiee Konuuecmeo 3apoovluieii CcUHell KYKypy3bl, OMJIUYATUCL NOBLIUIEHHOU YRPY2O0CMbI0 U NPOIHCEBHL-
6aeMOCHIbIO NO CPAGHEHUIO C MeMU, 6 KOMOPbIX COOeplHCaHue 3apooviuieli cuHell KyKypy3bl Obl10 MeHbULUM.
AHANU3 HUZKOICUPHBIX COCUCOK C PA3IUYHBIM COOEPIHCAHUEM IHCUPA U 3apoObluiell cuneil KyKypy3bl NOKa3an
yeenuuenue meepoocmu 00 8-20 OHA Xpanenus, a 3amem CHudxycenue Kk 14-my onw. Onmumanvhsle pe3ynbmanmol
Habnwoanuce 6 odpasyax, coodepycawux 20% ceunozo xncupa u 5% 3apooviueit cumneil Kykypysvl. Oounaxo
ypesmepHoe GKIOUeHUE 3aPoObluieli KYKypy3bl He 0aJ10 RON0ICUMENbHO20 IPhekma.

KuarueBsbie ciioBa: kosdaca, pacTuTe/ibHas A00aBKa, CHHAS KYKYypy3a, 3apolblll KYKYPY3bl,
AHTHOKCHIAHT.

Introduction Many research results indicate a higher
Zea mays L. corn is a versatile species. The health-promoting value of products prepared on
color of corn grain depends on the content of the basis of blue corn compared to other varieties,
pigments, which are found in the seed coat and due to the high content of phenols, flavonoids and
aleurone layer. ferulic acid [8, 9]. Blue corn's starch has a higher
Carotenoids give the corn grain a yellow or protein content compared to white corn [10]. Bodi
white color, and lutein and zeaxanthin are the et al. [11] point to the high iron content of blue
main xanthophylls found in varieties with such corn grain (even more than 40 mg/kg). Dickerson
coloration due to the presence of anthocyanins (up [5] notes the higher zinc content compared to
to 16.4 mg of anthocyanins/g). The main pigment yellow dent corn. New hybrid varieties are
is 3-O-B-D cyanidin glucoside (C3G) - the so- characterized by higher magnesium, potassium,
called chrysanthemin (about 73%). Other manganese, and zinc contents compared to local
identified anthocyanins in blue corn are: 3-O--D lines [12], and some of them also have higher
glucoside of pelargonidin, 3-O-p-D-glucoside of antioxidant potential [13].
peonidin, cyanidin 3-O-B-D-6-malonyl-glucoside, In an era of increasing importance in the
3-0O-B-D-(6-malonyl-glucoside of pelargonidin, dietetics of functional foods, there has been
and 3-O-B-D-6-malonyl-glucoside of peonidin. increased interest in the phytochemical properties
Blue corn has not yet found wider use on an of the bioactive substances contained in blue corn
industrial scale [1, 2]. Among food products made and the potential for their wider use in the food
from blue corn and available on the market industry [14-17]. The increase in the importance
(mainly in Mexico, South America, and the USA), of blue corn observed in recent years is primarily
tortillas, chips, and chips-tortillas dominate [3, 4]. related to the prospect of making functional foods
In addition, traditional Central American dishes - from it that combine high nutritional value and
corn atole, tostada, tlacoyo, tamale, and gordita - health-promoting properties due to the presence of
are made from it on a small scale [3, 5, 6, 7]. valuable amino acids, antioxidants, and

micronutrients with taste [18].
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Domestically grown blue corn grain may
prove to be an interesting raw material due to its
rich source of carbohydrates and bioactive
substances - anthocyanins and flavanols,
components with antiradical and antioxidant
activity. By-products generated during the
preparation of corn for brewing - germ removal -
may be the subject of research. Germ flour has an
intense color, starch content of about 34 to 39%,
protein - about 10% and fat - about 12-15%.

This study aims to show the impact of the
use of blue corn germ in a kind of frankfurter
sausages. The choice of sausage can be explained
by the fact that sausages had been already
produced with an incorporation of yellow corn
germ proteins [19]. This incorporation improves
the stability and strength of emulsion due to the
good water and fat binding capacities of these
proteins [20]. Therefore, these capacities enable to
obtain a better yield of production when corn
germ proteins are added to the sausage [20]. All of
these results can improve the texture of the final
product and can allow sausage producers to have
less waste in their production. Even if these
results are obtained with yellow corn germ
proteins, we can be sure that blue corn germ
proteins have similar textural properties. Another
study showed blue corn germ contains more
proteins than yellow corn germ [21], so using blue
corn germ can be a good thing for sausage texture.

But the proportion of blue corn germs has to be
enough to obtain good textural properties and not
more to keep the taste of meat and not obtain an
intense blue colour. This colour is due to the
presence of anthocyanins [21]. Using blue corn
germs in sausages can also improve the colour of
these products. For the following study, non-
defatted blue corn germ was used because the
protein extraction and defatting process entail
additional expenses and time for sausage
producers. That is why several compositions were
tried for experiments to determine what
proportion of blue corn germs is the best for the
organoleptic properties of sausages and their
stabilities during storage.

Materials and research methods

Sausage formulation

Frankfurters were made with a blue corn
germ content of 2%, 3.5%, and 5%. They have
also been tested to decrease the amount of pork fat
because blue corn germs already contain lipids.
Indeed, too much lipid content could lead to
greater oxidation of lipids (especially those of
corn germs) [1] and lead to an unpleasant flavor.
Thus, sausages having a pork fat content of 20%,
15%, 10% and 5% were prepared (Figure 1). Pork
fat was offset by blue corn germ. Each frankfurter
has a weight of 50 g and the different
formulations are described in Table 1.

Table 1. Frankfurter formulations with various fat and corn germ levels (%)

Treatments
Ingredients Control | 2% blue | 3,5 % blue 5 % blue 20% | 15% | 10% | 5%
corngerm | corngerm | corngerm fat fat fat fat
lean pork 51 50 49 48 50 50 50 50
pork fat 21 20 21 21 20 15 10 5
ice 25 25 25 25 25 25 25 25
salt 15 15 15 15 15 15 15 15
blue corn germ 0 2 3,5 5 3,5 8,5 135 | 185

Figure 1. Frankfurters with various blue corn germ and fat levels

Physical-Chemical analysis

Cooking loss was determined following the
method outlined by the Association of Official
Analytical Chemists (AOAC) [22]. Frankfurter

24

samples were cooked using the standardized
method to ensure consistency across experiments.
Peroxide value was determined using the method
outlined by AOCS [23]. Thiobarbituric acid
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reactive substances analysis (TBARS) was
conducted following the method described by
Botsoglou et al. [24]. The sample extracts were
reacted with thiobarbituric acid and absorbance
was measured spectrophotometrically. All deter-
minations were performed in duplicate.

Instrumental analysis

Texture profile analysis (TPA) was per-
formed following procedures outlined by Bourne
[25]. Samples were subjected to compression tests
using a texture analyzer to assess parameters such
as hardness, cohesiveness, springiness, and
chewiness. Frankfurter samples were analyzed
using a colorimeter to determine L* (lightness), a*
(redness to greenness), and b* (yellowness to
blueness) values, providing insights into the visual
appearance of the products.

Sensory Evaluation

Weigth loss average

' y=2,8507x +0,3104
12 R'=0,4583
04 ? 3

02 average)

Weight loss
oo
RS

00%  50% 100% 150% 20,0%  250%
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+ Weigth loss average

—— Linéaire (Weigth loss

Sensory evaluation was conducted follow-
ing standardized protocols described by Meilgaard
et al. [26]. 10 trained panelists of the Department
‘Functional food products development’ evaluated
the organoleptic properties of the frankfurter
samples, including taste, aroma, appearance, and
overall acceptability.

Results and discussion

The addition of blue corn germ has been
found to significantly reduce the loss of cooking
mass, resulting in a more efficient production
yield. This is attributed to the functional
properties of the proteins present in the germ.
Furthermore, the sensory and textural attributes of
the frankfurter sausages were positively impacted
by the addition of blue corn germ, with improved
firmness and chewiness noted in sausages
formulated with higher levels of blue corn germ.

Weigth loss average
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25
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Figure 2. Effects of cooking loss frankfurters formulated with various fat and blue corn germ levels

This loss reduction is 75% when a blue
corn germ content is 5%. Thus, it can be said that
the functional properties of the proteins of the
blue corn germ have allowed a better yield of
production. The moisture of the samples (Figure
3) is close between each sample and does not
exceed more than 3%. But control frankfurter was
the wettest. Thus, if the use of blue corn germ

reduces the water content of the sample, the losses
of mass related to the cooking of these samples
are due to the loss of fat. These findings may be
attributed to the phenomenon whereby FAX
(soluble dietary fiber) retains free water within the
meat product, consequently converting it into
bound water [27].
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Figure 3. Humidity averages of frankfurters formulated with various fat and blue corn germ levels

There are observable changes in color
parameters over time for all formulations, with
variations in L*, a*, and b* values from 1 day to
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14 days (Table 2). All frankfurter samples
containing blue corn germ showed a significantly
lower L* value than the control, indicating that
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the samples were slightly darker. The a* and b*
values of all test samples were higher than those
of the control, which means that the samples were
more reddish and less yellow than the phosphate-
containing control. The L* values for the control
group range from approximately 74.8 to 75.4
across the days of storage points, indicating
relatively stable lightness levels. It was revealed
that the L value decreased by adding chickpea
flour [28]. The a* values increased from 1 day to
14 days of storage, suggesting a shift towards
redness. The b* values decrease, indicating a shift
towards yellowness. Formulations with blue corn
germ: adding blue corn germ to the formulations
appears to influence the color parameters
compared to the control. For example, in the "20%
pork fat - 2% blue corn germ" group, there's a
slight decrease in L* values and a* values

compared to the control, indicating slightly darker
and less red frankfurters. However, the b* values
remain relatively consistent. Impact of pork fat
and blue corn germ content: variations in pork fat
content (ranging from 5% to 20%) and blue corn
germ content (ranging from 2% to 18.5%) also
affect the color parameters. Generally, higher pork
fat content tends to result in higher L* values and
lower a* values, indicating lighter and less red
sausages. Higher blue corn germ content appears
to slightly decrease L* values and increase a*
values, indicating darker and slightly redder
frankfurter. Choi et al. investigated the effects of
reducing pork fat levels from 30% to 20%, 155,
and 10% by partially substituting pork fat with a
makgeolli lees fiber in raw meat batters and
frankfurters [29].

Table 2. Colour parameters (L=, a*, b* values) of frankfurters formulated with various fat and blue corn germ levels

L* a* b*
Samples 1 7 14 days 1 7 14 1 7 14
day days day days | days day days | days
control: 20% pork fat- | 74,798 | 75,364 | 75,088 | 5,108 | 6,372 | 7,266 | 8,084 | 7,984 | 7,994
without blue corn germ

20% pork fat-2% blue 73,9 73,672 | 74,934 | 5512 | 5,952 | 6,774 | 7,298 | 6,944 | 6,648
corn germ

20% pork fat-3,5% blue | 75,13 | 72,614 | 73,494 | 558 | 5592 | 6,026 | 7,29 | 6,67 | 6,45
corn germ

20% pork fat-5% blue 70,72 73,11 | 73,244 | 4,28 | 5114 | 5702 | 542 | 3,926 | 4,58
corn germ

5% pork fat-18,5% blue | 61,56 | 63,202 | 67,036 | 4,14 | 548 | 4,646 | 2,42 | 2,528 | 2,894
corn germ

10% pork fat-13,5% 67,98 68,05 73,0 419 | 4,798 | 6,148 | 52 | 3,926 | 5,126

blue corn germ

15% pork fat-8,5% blue 72,4 71,106 | 64,888 | 4,29 | 4,434 | 5896 | 6,49 | 5,194 | 3,928

corn germ

The evolution of the peroxide values
(Figure 4) was generally the same for each
sample. However, for the first day, the value of
the control was the biggest indicating that this
sample was the most oxidized. Thus, it is noticed
that there is no more oxidation with the blue corn
germ. The decreased peroxide value with the
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increased addition of blue corn germ might be due
to the high content of phenols, flavonoids, and
ferulic acid [8, 9]. In other research on skinless
beef sausages, the peroxide value was slightly
decreased (p<0.05) with the addition of wheat
germ flour [30].
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Figure 4. Peroxide values of frankfurters formulated with various fat and corn germ levels

TBARS values were influenced by both the
concentration of added blue corn germ and
storage conditions (Figure 5). From the outset of
storage, TBARS values were lower in the
frankfurters formulated with various fat and blue
corn germ levels than in the control. The TBARS
value of the formulation with 10% pork fat and
13.5% blue corn germ decreased on the 7th day of
storage and slightly increased till the 14th day of
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storage. It has been suggested that the reduction in
TBARS values might be attributed to the
emergence of malonaldehyde as an intermediary
compound. Within a specified timeframe, the pace
of malonaldehyde generation surpassed that of the
compound's depletion; subsequently, a reversal
occurred wherein the rate of disappearance
surpassed the rate of formation. Consequently,
this led to a decline in TBARS values [31].
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Figure 5. TBARS values of frankfurters formulated with various fat and corn germ levels

Data presented in Figure 6 shows the
sensory properties (aroma, color, taste, texture,
juiciness, tenderness, cohesiveness, homogeneity,
and overall acceptability) of control and
frankfurters formulated with various fat and corn
germ levels. It also appears that the presence of
blue corn germ gives a more attractive general
appearance to sausages compared to the control.
From the results, it was observed that the addition
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of blue corn germ enhanced the sensory
characteristics at concentrations of 2%, 3.5%, and
5%. The best scores for sensory properties were
recorded at 5.0, 5.01, and 5.0 in overall
acceptability compared to the control sausage,
which scored 4.0. These results show that the blue
corn germ contained high amounts of total
phenolic compounds and total flavonoids may
improve the acceptability of frankfurters.
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Figure 6. Sensory evaluation of frankfurters formulated with various fat and blue corn germ levels

The TPA attributes of frankfurters
formulated with various fat and blue corn germ
levels (Figure 7) indicate that the hardness slightly
increased for all treatments and the control
without any additive until the 8th day of storage,
then significantly decreased by the 14th day.
Texture profile analysis was conducted using a
texture analyzer to evaluate the textural properties
of the frankfurter sausages. The results revealed
that the incorporation of blue corn germ led to
significant improvements in the texture of the
sausages. Notably, sausages formulated with
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higher levels of corn germ exhibited increased
firmness and chewiness compared to those with
lower levels of corn germ. Research on TPA
attributes of frankfurters formulated with various
fat and corn germ levels shows that the hardness
of all treatments and control without any additives
increased slightly until the 8th day of storage, then
significantly decreased by the 14th day. This
suggests that the addition of blue corn germ not
only enhances the initial texture of the sausages
but also contributes to improved texture stability
over time.
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Figure 7. TPA attributes of frankfurters formulated with various fat and blue corn germ levels

Conclusion

Low-fat frankfurters can be manufactured
by incorporating a combination of blue corn germ,
resulting in a product with favorable attributes.
The formulation of frankfurters and storage
conditions influence various product character-
ristics, including cooking loss, color, peroxide and
TBARS values, TPA attributes, and sensory
properties, all of which were evaluated in this
study. Optimal results were observed in samples
containing 20% pork fat and 5% blue corn germ.

However, excessive blue corn germ inclusion did
not yield positive effects. In addition, these results
suggest that this can be a suitable strategy for the
production of low-fat frankfurters as a potential
functional food.
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APPLICATION AND SAFETY OF PECTIN SUBSTANCES FROM
VEGETABLE RAW MATERIALS IN BREAD PRODUCTION
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Currently, pectin substances and their compounds are often used in cooking as an anionic surfactant. In the
technology of food preparation, such properties of pectin substances as swelling, thickening, gel-forming, crystal-
forming, water-absorbing ability, and emulsifying ability are of great importance. Like any gel-forming fiber, pectin
helps remove heavy metals from the body such as lead, mercury, cadmium, etc. MCP may be better suited for these
purposes, as it has been used in four clinical studies of heavy metal detoxification. Considering the accumulation of
radioactive elements, heavy metal salts and pesticides in the environment and the human body, Jerusalem artichoke,
which is rich in pectin substances, carotene and dietary fiber, is of particular interest. It is also economically
beneficial as it is a domestic raw material. The goal of scientific research is to obtain a new type of functional bread
with the addition of vegetable pectin. In this article, it was determined that the addition of pectin to dough has an
effect on biochemical, colloidal, as well as microbiological processes. It also affects the physicochemical and
rheological properties and reduces the content of contaminants. The work investigated that when pectin substances
are added to the dough, its initial acidity increases. Acidity varied 2.2-2.4. It was also noted that in the test sample the
fermentation process was more active; the activity of the fermentation process was associated with the addition of
sugar along with pectin. As a result of this work, in order to improve the quality of bread and extend shelf life, pectin
from raw materials of plant origin was added, the properties of bread samples with Jerusalem artichoke pectin with
high performance were studied, and their organoleptic, physicochemical and safety indicators were studied. It was
revealed that pectin reduces the content of some toxic elements by up to 100%. Practical significance: the conducted
studies showed that the obtained samples of functional bread can be recommended for introduction into production
to expand the range of bakery products.

Keywords: pectin, modified citrus pectin (MCP), complexation, heavy metal salts, Jerusalem
artichoke, properties of pectin, bread.
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OCIMJAIKTEKTI INUKI3ATTAH AJIBIHFAH IEKTUHAIK 3ATTAP/IbIH
K9HE OJIAPIbI HAH OHAIPICIHJAE KOJIJAHY KAYIHICI3AII'TH 3EPTTEY

Y4.4. JKEJIBJIPIFAEBA*, *C.T. ABUMOBA, * C.E. AMAH,
2A. TEMIPEEKKDI3bI, *3.T. COPCEHBFAEBA

(* «AnmaTel TexHOIOTHAIBIK yHUBepeuTeT» AK, Kaszakceran, 050012, Anmarsl K., Tose 61 kem. 100,
2 «KopKbIT aTa aThingarbl KbizblLiopaa ynusepeureti» KeAK, 120014,
Kbi3bL710paa K., OiiTexke 01 Kkoul., 29A)
ABTOP-KOPPECTIOHICHTTIH dEKTPOH/IBIK MOIITACKL: Funia_@mail.ru*

Kaszipzi ke30e nekmunoi 3ammap d3coHe OHbIH KOCHLIbICIAPbLI AHUOHObIK, OemmiK akmuemi 3am peminoe
Kobinece nicipy ke3inde naindananvliadvl. OHIMOI OaiibiHOAY MEXHONOUACHIHOA NEKMUHOIK 3ammapovly iciny,
mMymgKwipaany, 2eab my3ziwimiK, Kpucmain my3seiwimik, cyovl CIiHipZiuimik Kabinemmepin, coHOail akK
IMYIb2AMOPALIK, Kadiiemmepi mapizoi Kacuemmepin apmmulpy ome mManvi30vl. Ke3 kenzen 2env myszemin manuvik
CUAKMbl, NEKMUH O0€HEeO0eH KOP2ACbIH, CbIHAN, KAOMUI MHCOHE M.0. CUAKMbL ayblp Memanoapovl uwibl2apyaa
komexkmecedi. MIII ocei maxkcamma  Jicuipek  KOn0aHwuliadvl, OUMKEHI 01  ayblp mMemanoapovl
0emOKCUKAUUATAYObIH, MOPM KIUHUKAIBIK 3epmmeynepinde Koaoauvlizan. Kopwazan opmaoagvl paduoaxmuemi
Inemenmmepoit, A0AMHbBIH A23ACHIHOA AYLIP MEMA MY30apbl HCIHE NECIUUUOMEPOIH HCUHATIBIN KATIYbIH ecKepe
OMubIPLIN, KYpamvl REKMUHOI 3ammap, Kapomun MeH mazamovlK maiblKmapea 0ai monunamoyp enimine epekuie
KbI3o12yunliislK, mysin omolp. Conoail axK, 01 omaHOblK OHIM 0012aHOLIKMAH IKOHOMUKANBLIK muimoi. bepinzen
MaKanaoa Kamvlp KYPAMbIHA KEpeaK NeKMUHOIK 3ammul KOCy OUOXUMUATLIK, KOAIOUOMBbl, COHbIMEH Kamap
MUKPOOUON02UANBIK yplicmepze acep depemini anvikmanovl. Convimen Kamap, u3uKa-XumMusiblK, peoaioZusiblK
Kacuemmepine acep emin, KOHMAMUHAHMMAapP Mouiepin momenoemeoi. Kamuvlp Kypamvina nekmunoi 3ammap
enzizeenoe, OHbIH 0ACMAnKbl KblUKBLIOBLIbIZbL HCOAPLLAAUmMbIHbL 3epmmendi. Koiuukpinovik 2,2-2,5 apanvizvinoa
032epoi. Cuinak, ynzicinoe2i awvimy ypoici anaypivim 0encendi 0Oonamvinbl 0auKandvl, ypoic Oencenoinizi
neKkmunoi 3amnen Kamap Kanmmyl KOCYMeH Oailianvicmsl 0Oonamvinbl anvikmanowvl. bepincen ncymvic
Hamudcecin0e HAHHBIH CANACHIH HCAKCAPMY JHCOHE CAKMAYy Mep3imMin y3apmy MakKcamovlHOa OcCimOiK meKmec
WUKI3AMmMan anvlH2an Kyp2aK NEeKmumn KOCbliobl, HCO2apbl OHIMOILIIKNEeH MORUHAMOYpD neKmuni 0ap Hau
yazinepiniy Kacuemmepi 3epmmenoi, 0napovly OpP2AHOIENMUKANBIK, (UIUKA-XUMUATBLIK JHCIHE Kayincizoik
Kepcemkimumepi 3epmmendi. Kexenezen yvimmut rnemenmmepoiy, Kypamvin 100% - 2a Oeiiin memendemeoi.
IIpakmukanovlk Mamnbi30blAbIebl: MHCYPIi3iicen 3epmmeynep HAH OHIMOEPIHIH AcCOpMUMEHMIN KeHelimy yulin
ANbIHEAH YHKYUOHAIObl MAKCAMMAZbl HAH YA2I1epin OHOIpicKe enzizyze YChlHy2a 001amblHbIH Kopcemmi.

Herisri ce3aep: nekruH, Mmoadukanussianrad uutTpycrbl nekrun (MIII), TonmuamOyp, aeTok-
CHKALNA, KOMILIEKC TY3YllIi, aybIp MeTaJap TY3Aaphl, NeKTHHHIH KacheTi, HaH.

HNCCIEJOBAHME BE3OITACHOCTH IEKTHHOBBIX BEHIECTB U3 PACTUTEJIBHOI'O
CbIPbs U IIPUMEHEHMUME UX B ITIPOU3BOJACTBE XJIEBA
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B nacmoawee epemsa nexkmumnosvie eeuwjecmea u UX COCOUHEHUSA YACHMO UCHONL3YIONM 6 RULLEBON
npomvluiiennocmu 6 Kauecmee anuonnoz2o I1IAB. B mexnonozuu npuzomoenenus npooyKkmoe 60avuioe 3Hauenue
umelom maxkue Cceolucmea NEeKMUHOGLIX eeujecmes, KaK Hadyxaemocms, 3azycmesaunue, 2eneodpaszyrouias,
Kpucmannooopasyouas, 6000n0210mMumeabHas CnoCOOHOCmb, a makice myavcupyrouias cnocoonocms. Kax u
a100as 2eneodpasyowan Kiemuamid, NeKMUH ROMO2aent 8bl6eCHU U3 OP2AHUZMA MAKUe MACe1ble MEMA/lbl, KAK
ceuney, pmymo, KaOmMuii u m. 0. /[na 0anuwvix yenei moircem jayuuie nooxooums MI[II, mak kax e2o ucnonv3oeanu
6 uemvlpex KIUHUUECKUX UCCIE006AHUAX OCMOKCUKAUUU OM MAMNCETbIX MEmallos. Yuumovleas HaKonienue
PAOUOAKMUBHBIX INNEMEHMO08, CONEI MANCENAbIX MEMANI08 U NECMUUUO08 8 OKpYyycaroujeil cpede u opzaHume
yenoeexka, 0cooOvlii UHmMepec npeocmasiaen MORUHAMOYD, KOMOPLI 00zam HEKMUHOBLIMU BeUleCBAMU,
KApoOmuHoMm u nuuiesblmu 80710KHAMU. OH MAKIHCe IKOHOMUUECKU 6bI200EH, MAK KAK AGNACMCA OMe4eCHEeHHbIM
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coipvem. B oannoii cmamve ompasiceno, umo 0obdagnenue cyxozo neKmMuUHA 6 mMecmo OKa3vieaem 6IAUAHUE HA
OuoxumuuecKkue, KOI0UOHbLIE, A MAKIHCE MUKPOOUONoZuyeckue npoyeccol. Takce enaem nHa @usuko-xumuueckue,
peoniozuiecKue ceolucmea u CHudcaem cooepiycanue KoHmamunaumos. Hccenedosano, umo npu 0obasénenuu 6
mecmo cyxux neKmuHOoGbIX eU{ECH8 NOGLIAEHICA €20 UCX00Has KuciomHuocms. Kucnomnocms sapvuposana 2,2-
2,5. Takyce ommeueno, umo 6 onvimHOM 00pasye npoyecc Opoycenus npomexan 6onee aKmueHo. AKmueHocms
npoyecca 0poxyceHusa céazana c¢ 0obasnenuem caxapa eémecme ¢ nekmunom. B pesynomame oannoii pabomur c
Uenvlo NoévlUeHUa Kauecmea Xieba u RnPOoONeHUA CPOKO8 XPAHEHUA Obll 000a6neH HeKMUH U3 CblpbA
PACmuUmMenbHo20 NPOUCXOHCOEHUA, DbLIU U3YUEeHbl CEOIICHEA 00PA3U08 X1eba ¢ NeKMUHOM U3 MORUHAMOYpA C
8bICOKUMU NOKA3AMENAMU U UX OP2AHOJIenmuyiecKue, Yu3uKo-xumuuecKkue noKazamenau, d maxyice noKazameiu
oe3onacnocmu. Ilokazano, umo noucxooum cHUMCEHUE COOEPHCAHUA HEKOMOPHLIX MOKCUUHBIX IJIEMEHMOE 00
100%. IIpakmuueckasa 3nauumocms: Iloxkazano, umo npoucxooum npoeedeHHble UCCAE008AHUA NOKA3ANU, YHIO
noyiyuennvle o006pasyvl Xxneoda (QYHKUUOHATNLHOZO0 HAZHAYEHUA MO2YM Oblmb PEKOMEHO08AHbI K G6HEOPeHUl0 6
npPoOU3600CME0 013 PACUIUPEHUS ACCOPMUMEHMA XNEHO0OYIOUHBIX U30eTIUIL.

KiawoueBble cjoBa: mNeKTUH, MOAU(PUUMPOBAHHBLIM  HUTPycoBbld mexkTuH (MIII),
KOMILIEKCOOpa3oBaHue, COJIM TSKeJbIX METALI0B, TOMMHAMOYP, CBOIMCTBA MEKTHUHA, X.J1€0.

Introduction Starch is distinguished by its capacity to retain
The use of pectin substances in food pro- water during the preparation of dough and to bind
duction is widespread. Pectin substances etherified water during baking.
with high methoxyl groups are mostly (about 80%) The value of bread is not only characterized
used in confectionery production. To create a by its energy value [3]. Bread products provide
marmalade mass, the properties of pectin substances complete proteins needed by the human body.
are utilized in the production of pastilla, marmalade Protein is a macronutrient that cannot be replaced
confectionery products, jellies, and sweets with by other nutrients. The exogenous amino acids
fruits. Pectin substances compensate for the "lack of that enter the body are utilized to synthesize the
natural pectins" in these products. [1]. proteins that are necessary for the human body.
The utilization of pectin substances in the pro- Furthermore, it performs several essential
duction of various jelly confectionery products spans functions. For instance, proteins perform the
a range of 8 kilograms to 26 kilograms for citrus functions of energy transfer and energy
pectin, while the utilization of beet pectin reaches a regulation. Proteins are not stored in the human
maximum of one ton for the finished product. body; therefore, they must be consumed daily. If
Nowadays, many other ingredients are the protein intake is below the requisite amount,
added to bread and pastry products to improve the vitamins and minerals essential for metabolic
their nutritional value. Mineral artificial chemical processes will be insufficient.
compounds are used to increase the nutritional Currently, pectin substances and their
value of bread and bakery products. compounds are often used in cooking as an
The value of bread and confectionery anionic surfactant. In the technology of product
products is determined by the value of nutrients preparation, properties of pectin substances such
needed by the human body. These include protein, as swelling, thickening, gel-forming, crystal-
amino acids, vitamins, minerals, calories, and the forming, and water-absorbing abilities, as well as
training ability of the human body. In addition, the emulsifying abilities are very important.
nutritional value of bread can be affected by the Given the accumulation of radioactive
following indicators: quality, taste, smell, and elements in the environment, as well as heavy
appearance [2]. metal salts and pesticides in the human body, a
In many countries, the norm of bread cost-effective product made from topinambur
consumption ranges from 150 to 500 grams per (Helianthus tuberosus) is of particular interest due
capita. Furthermore, bread is a staple food in to its richness in pectin substances, carotene, and
numerous nations. Let us examine the nutritional dietary fiber. The World Health Organization
value of bread in greater detail. (WHO) has recognized pectin substances as
Bread contains approximately 45% carbon. toxicologically safe and has recommended them
The carbon content of bread is primarily derived as beneficial for human health. [4].
from starch. Starch is a complex sugar Among the non-traditional types of plants,
(polysaccharide) that contains numerous simple topinambur is one of the most effective plants for
sugars. It is subsequently broken down into simple domestic use. The revival of interest in this plant
sugars through the action of amylolytic enzymes. is associated with the emergence of new aspects
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of its use, including as the main raw material for
pectin production.

The purpose of this work is to utilize dry pec-
tin substances derived from vegetable raw materials
in the preparation of bread products. This involves
developing the technology for incorporating these
substances and studying the nutritional value and
safety of the resulting bread products.

Materials and research methods

In the research work, the goal was to
enhance the physicochemical and rheological
properties of bread products while improving
safety indicators by adding vegetable pectin
substances. These substances, derived from
topinambur, were used to create new functional
bread products. The change in the rheological
properties of the dough was measured using the
Alveolab  instrument, depending on the
composition of the pectin substance. The
assessment of physicochemical indicators of the
samples was conducted according to GOST
21094-75 and GOST 5670-96 standards, while
safety indicators were evaluated per the
requirements of KO TR 021/2011 [5].

Literature review

The addition of pectin to the dough has
been demonstrated to exert an effect on a number
of biochemical, colloidal, and microbiological
processes. It was demonstrated that the addition of
pectin substances to the dough results in an
increase in its initial acidity. It was observed that
the fermentation process in the test sample was
more active than in the control sample. It was
demonstrated that the fermentation process is
dependent on the addition of sugar in conjunction
with pectin. Additionally, the study examined
whether the quantity of pectin in the finished
bread product differed from the initial amount
incorporated into the dough composition. This
indicates the separation of biopolymers during
dough fermentation. It can be assumed that this is
carried out by the formation of monosaccharides,
which affect the activity of the fermentation
process [6,7].

With an increase in the amount of pectin
substance, there is a noticeable decrease in the
final volume of the bread product and a decline in
its quality indicators. This phenomenon is
attributed to the pectin's water-absorbing capacity,
which consequently affects the moisture content
of the dough and the overall quality of the bread
[8, 9]. It is essential to consider this factor when
incorporating pectin into bread recipes.

The impact of pectin esterification on the
quality indicators of wheat flour-based bread has
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been determined. It was noted that the highest
quality bread is achieved when pectin substances
are added in minimal quantities.

The improvement in the quality indicators
of bread with the introduction of a lower amount
of pectin substance is attributed to the prevalence
of free carboxyl groups within its molecule,
compared to higher amounts of pectin substance.
These groups exhibit high reactivity and actively
engage with diol test samples, forming numerous
compounds that influence the properties and
quality attributes of bread. Consequently, when
formulating the final product, both high- and low-
dose pectin substances derived from apples can be
utilized. However, unlike confectionery products,
employing a low-dose pectin substance proves to
be more effective in bread production [10,11].

It has been shown that the change in the
preservation of structural and mechanical
properties of crumbs containing pectin in an
amount of 0.05-1.0% occurs 1.04-1.9 times slower
than in bread without pectin [12].

The incorporation of high-dose and low-
dose pectin substances derived from apples has
been demonstrated to enhance the quality of gin-
gerbread. Gingerbread containing 0.1% low pectin
substances of apple origin has been identified as
the optimal product in terms of quality.

Fruit yogurt preparations utilize modest
guantities of pectin to achieve a soft, semi-thixot-
ropic jelly-like consistency. This consistency is
adequate to facilitate even distribution of the fruit
while allowing its free integration into yogurt.
Enhancing the texture of yogurt can be achieved
by incorporating a small amount of methoxylated
pectin. It's worth noting that low-methoxylated
pectin does not impede the syneresis process [13].

The highly methoxylated pectic substance
is used as a stabilizer for fat emulsions and fruit
suspensions in concentrated fruit drinks.

The ability of highly methoxylated pectin
substances to change the consistency (viscosity)
of a product is used in recombined drinks to
restore a new drinking product. Pectin is also used
to give instant fruit drinks a natural consistency.
Many types of jellies, mousses, and gel-like
products are made based on pectin substances.

During the analysis of literary sources, it
was discovered that there is limited availability of
development methods and formulations utilizing
pectin substances derived from plant sources such
as pumpkin and carrots, as well as products
containing these substances like carrot, beet, and
pumpkin powder [14, 15].
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The diverse functional properties of pectin
substances, including their role in stabilizing the
consistency of food systems and their ability to
form complex complexes, render them invaluable
biopolymers in various applications. While pectin
substances may not always be effective
universally, they can be employed as food
additives to enhance the structural properties of
foods. Additionally, as previously mentioned, they
can serve as valuable therapeutic agents for skin-
related applications.

Table 1. The chemical composition of topinambur

Results and discussion

The object of the study is a bread product
with the pectin substance of topinambur from
vegetable raw materials. According to local and
foreign experts, since topinambur is a domestic
product for the food industry, it is one of the
available types of raw materials. topinambur
tubers are rich in carbohydrates, primarily inulin
and pectins. The chemical composition of
topinambur is given in Table 1.

Contents Amounts
Early ripening species | Late ripening species
Moisture content, % 75,90 72,80
Mass fraction of dry matter, %, 24,10 27,19
including:
proteins 2,63 2,65
ash 2,01 2,42
carbohydrates, including:

inulin 8,35 10,11
monosaccharides 6,28 6,51
pectin 1,08 1,28
hemicellulose 1,01 1,21
cellulose 2,74 3,01

Table 2 shows the characteristics of the dry topinambur pectin we obtained.

Table 2. Analytical characteristics of topinambur pectin

Contents Topinambur pectin
Moisture content, % 8,0
Number of carboxyl groups, %
- free 5,0
- methoxylated 8,39
Degree of methoxylation 37,43
Ability to form a complex, mg 370+ 10
Pb?*/g
Group composition:
- methoxy 6,48
- acetylated 0,51

From the data presented in Table 2, it is
evident that topinambur pectin contains 5.0% free
carboxyl groups, 8.39% methoxylated carboxyl
groups, and 6.48% methoxy components. The
complexation capacity of Jerusalem artichoke
pectin was found to be 370 mg Pb2+/g, indicating
its high detoxification properties and ability to
bind and remove harmful substances, including
heavy metal ions, radionuclides, and pesticides.

In this regard, the use of topinambur pectin
in the baking industry contributes to the reduction
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of environmental problems and the removal of
heavy metals in the human organism.

The change in the rheological properties of
the dough depending on the topinambur pectin
content is presented in Table 3, where grade 1
flour was employed as a control (without added
pectin). Consequently, with an escalation in pectin
content to 0.5%, all dough parameters exhibit
enhancement. However, beyond 0.6%, the flour's
strength diminishes, and at 0.75% pectin content,
the dough's rheological properties deteriorate
sharply: elasticity increases significantly while
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extensibility sharply declines. This underscores
the potential recommendation to enhance the
quality of flour composition.

With the increase of added pectin, the
amount of gluten decreases, which affects the
rheological properties of the dough (Table 3).
With an increase in pectin content from 0.5% and
above, the water absorption capacity, which
affects the yield of bread, increases.

Laboratory baking with topinambur pectin
from 0.25 to 1.0% was carried out using type 1
flour with a moisture content of 13.6%, gluten
deformation index = 73, and the number of
collapses was 456. The moisture content of
topinambur pectin was 8%. The water in the
dough was added depending on the measured
average moisture content of the raw material.
Cooking was carried out in a MIWE-GR rotary
oven at a temperature of 220-2300 C.

Table 3. Changes in the rheological properties of the dough depending on the composition of the pectin substance

obtained from topinambur in the alveolab device

Indicators Control Pectin content, %
0,25 0,5 0,6 0,75 1,0
P - resistance to deformation 125 131 148 149 167 165
L - extensibility 70 70 61 57 37 41
W - dough strength 315 321 345 299 274 329
Water absorption property 5 5 6 7 7 7
Gluten 7 7 6 5 5 4

The composition of the investigated bread
containing pectin substance is detailed in Table 4.

The ratio of components is given by weight of
flour.

Table 4. Recipe and quality indicators of bread containing pectin

impact of adding topinambur dry pectin substance
in varying amounts (0.25-1.0%) to bread
composition on bread porosity compared to the
control sample was determined. Effective porosity
was achieved at a pectin substance concentration
of 0.5%, resulting in a porosity of 78% (Table 4).
However, adding pectin to bread in larger
guantities led to deteriorated organoleptic
characteristics. The soft part of the bread
darkened, exhibiting a dense rather than loose
consistency, and porosity decreased by 6%
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Raw materials Control Pectin composition, %

0,25| 05 06 | 0,75 0,8 1,0
Flour, g 500 500 | 500 | 500 | 500 500 500
Topinambur pectin, g - 125 25 30 | 3,75 4,0 5,0
Salt, g 75 75 75 75 7,5 75 75

Sugar, g - 3 3 3 3 3 3

Yeast, g 6 6 6 6 6 6 6
Water, g 316,0 318 326 328 331 333 339

Bread indicators
Crumb moisture, % 43,0 440 | 445 | 445 | 456 46,0 46,5
Volume, smslg 2,2 2,3 2,4 2,3 2,3 2,1 2,1
Crumb acidity, degree 2,0 2,1 2,3 2,5 2,7 2,7 3,0
Porosity, % 73 75 78 77 75 75 72
Based on the conducted research, the compared to the effective amount (0.5% pectin).

Furthermore, an increase in pectin content
resulted in higher moisture content in the soft part
of the bread, rising from 44.0% to 46.5% when
0.25% pectin was added, and increased bread
dough acidity from 2.1 to 3.0, indicating elevated
acidity due to the pectin substance. Additionally,
the bread volume increased with a specific
amount of added pectin substance, peaking at
0.5% concentration, yielding 2.4 cm3/g, before
beginning to decrease (Table 4).
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The addition of dry pectin substance
obtained from topinambur to bread gives it a more
intense color because the pectin substance is black

in the bread crust - an additional source of sugar
that reacts with amino acids to form melanoids
(Figure 1, 2).

Figure 1. Samples of baked bread with different

amounts of pectin

F

igure 2. Changes in the structure of baked

bread with the addition of different amounts
of pectin

Table 5. Functional parameters of the studied flour containing topinambur pectin

Amounts of Functional parameters, units of measurement
pectin, % | Water absorption| Gluten | Viscosity |Elasticity| Retrogradation
property
Control 5 7 6 4 8
0,25 5 7 6 4 8
0,5 6 6 6 5 8
0,6 7 5 6 5 8
0,75 7 5 6 5 8
0,8 7 4 6 4 8

According to Table 6, the volumetric yield
of bread increases at 0.5% pectin content
compared to the control by 8.7%, then the bread

Table 6. Effects of pectin on total bread volume

yield decreases with increasing pectin content.
This can be explained by the decrease in bread
porosity and grain compaction (Figure 3).

Parameters Control Amounts of pectin, %
025 | 05 |075] 10 | 125
3
Volumetric yield of bread, sm 2190 2280 | 2380|2100 | 2070 | 2050

Figure 3. Changes in appearance (layer), and porosity in a bread sample. Sample 1 — control sample. Sample 3 — sample

with 0.5% vegetable pectin product added.

The quality and safety indicators of the
investigated bread baked in the Almaty LLP
"Nantokash Combine™ were determined. As a
control sample "Almatinsky" wheat bread was
produced by LLP "Aksai" Nantokash Combine".

Based on the laboratory research, the
organoleptic, physicochemical, and microbiologi-
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cal indicators of the bread products were
summarized in the form of a table.

The organoleptic indicators of bread and
bun products were determined according to GOST
5667-65 [16] (Table 7).
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Table 7. Results of the organoleptic assessment of bakery products

was raised and
thoroughly baked

surface layer

Parameter Description according Research results
to GOST 5667-65
Sample 1 Sample 3
Appearance The shape fits the The shape fits the The shape fits the
Bread shape shapes of bread and bread shape, with bread shape, with a
and form buns, the surface layer a slightly raised slightly raised

surface layer

Softness and

Moist, pliable, well

Moist, well-baked

Moist, well-baked

buns, no unfavorable
smell

no unfavorable
smell

post-bakery cooked under hand under hand under hand pressure
condition pressure pressure
State of the No lumps No lumps No lumps
dough
Porosity The surface layer of No cracks on the The surface layer of
bread and buns is fully surface layer of the bread is not
cooked, must be the bread, the cracked, the
uncracked porosity is well- porosity is well-
developed developed, the bread
is porous.
Taste Typical of bread and Typical of bread Typical of bread
buns, no foreign taste
Smell Typical of bread and Typical of bread, Typical of bread, no

unfavorable smell

The organoleptic quality indicators of the
studied sample were evaluated, and the following

values were obtained.

It was found that the

organoleptic indicators of the samples were
chosen per the GOST 5667-65 standard.

The physicochemical and safety indicators

of the

samples

were

evaluated per

the

requirements of the Technical Regulations of the
Customs Union and its norms (Table 8-9).

Table 8. Physicochemical and safety indicators of the samples

Indicators Permissible amounts Sample 3 Test methods according to the
according to the normative documents
normative documents
Amount of mycotoxins, mg/kg:
Aflatoxin B1 0,005 Not detected GOST 30711-2001
HCH 0,2 Not detected Methodological guideline 2142-80
DDT 0,02 Not detected Methodological guideline 2142-80
Total moisture 42,0-48,0 45,8 GOST 5903-89
content by weight, %
Acidity, % 2-7 2,5 GOST 5899-85

The physicochemical and safety indicators
of the samples, as indicated in the aforementioned
table, meet the requirements of the Technical
Regulation of the Customs Union and the norms

therein. If the physicochemical parameters of the
product deviate from the given standard norms,
this will have a negative effect on the quality of

the  product,
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impairing  the

organoleptic
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assessment, taste, and smell. Furthermore, if the
humidity exceeds the norm, it will cause the

product to mold which will affect the shelf life.

Table 9. Heavy metal content in bakery products with vegetable pectin (Technical Regulation of the Customs Union

021/2011)
Heavy Vegetable product (topinambur) | Pectin obtained from vegetable Bread with pectin
metals products
Permissible amounts | Observed Permissible Observed Permissible Pectin 0,5%
according to the amounts according amounts
normative documents to the normative according to the
documents normative
documents
Lead, mg/kg 0,50 0,02 1,0 Not detected 0,35 Not detected
Cadmium, 0,03 0,01 0,1 Not detected 0,07 Not detected
mg/kg
The physicochemical indicators were REFERENCES
evaluated in accordance with the standards 1. Xpyuauu J1.B. (2015). Hekotopbie acmexTet

outlined in GOST 21094-75, and GOST 5670-96,
and the safety indicators were found to comply
with the requirements outlined in Technical
Regulation of the Customs Union 021/2011.

Conclusion

The ecological situation in many regions of
Kazakhstan is marked by the contamination of the
environment and food products with toxic
substances. This necessitates ensuring the safety
of food products and promoting the production of
pectin and pectin-containing products as natural
detoxifying agents. In this work, pectin obtained
from vegetable sources was added to bread
products to improve their quality and extend their
shelf life. The resulting bread products were
studied, focusing on a sample with a high pectin
index. The organoleptic, physicochemical, and
safety indicators of this sample were thoroughly
analyzed.

Based on the results of the research and
analysis, the following conclusions were drawn:

1. The composition of raw materials with
the addition of plant-based dry pectin (topinam-
bur) was determined and the bread recipe was
developed;

2. Enrichment of bread with topinambur
pectin (0.5%) is safe and extends the shelf life by
24 hours;

3. The addition of topinambur pectin
reduces the content of individual toxic elements
up to 100%;

4. The incorporation of topinambur pectin
into the bread-making process has been demons-
trated to increase the yield of bread by 8.7%. This
is of significant importance in addressing the issue
of food and food security within the country.
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PA3BPABOTKA TEXHOJIOT'MH U3I'OTOBJIEHMSI SIBJIOYHBIX YATICOB HA OCHOBE
PE3YJIBTATOB OHEHKHU TEXHOJIOI'HYECKUX U HIOTPEBUTEJBCKUX CBOUCTB
NCXOJHOI'O ABJIOYHOI'O ChIPbA

' M.B. KEHDKEXAHOBA* ¥ | 1.4 MAMAEBA | *C.C. BETOXUH |

S4.K. TVJIEKFAEBA

(*Kazaxckuii HANMOHAJIBLHBIA ATPAPHBIH HCCIE0BATEILCKHI YHUBEPCHTET,
Ka3zaxcran, 050010, AsimaTsl npocnekT Adas, 8,
2 BeslopyccKHii rocyapcTBeHHbII TeXHOJI0THYeCKUil yHHBEPCHTET,
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Ka3zaxcran, 160012, llIsimkenT, np-k Tayke-xaHa, 5)
DnekTpoHHas o4Ta aBTopa-Koppecrnonaenta: mikosha.ken@mail.ru*

Cogpemennvie mpenovl 6 NUMAHUU 100€ll 00YCNI06TIEHbl Npexycoe 6Ce20 UIMEHUSUIUMUCA YC108UAMU
JHCU3HU, NPU KOMOPBIX CIMPeMIeHue YMEHbUIUMb 8DeMA, 3ampaiusaemoe Ha peuienue dbInMoevlx 60NPOCO8, 6 MOM
yucie HA NPUZOMOGIeHUE RUWU, HPUBESI0 K CO30AHUI0 HOBOI HOMEHKIAmypsl NPOOYKMO8 RUManus, cpeou
KOmopuix 0cobennHo omauuarwomcesa (pykmosvie cHeku. B cmpanax oanvnezo 3apybercvs Haubonee nonynapHul
A010uHble YUNCHL, CMAGUIUE 60CHMPEOOBAHHbIMU CDedu nompebumeneii NPAKMUYECKU 6CeX B03DACHIHBIX
kamezopuil. Ha kazaxcmanckux npuiagkax yyice nOAGUIUCH A0104UHbIE YUNCHL UMROPMHBIX NPOU3EOOUMENell, YO
nOCMAgU/I0 nepeo omeuecmeeHHbIMU YUEeHbIMU AKMYATIbHYI0 340auy HANAHCUBAHUA COOCHEEHHBIX NPOU3BOOCIE U3
AONOK, RPOU3PACMAIOWUX HA MEPPUMOPUU HAauiell CMPAHbl, MAK KAK Cblpbe6asn 0a3a 0MHCHLIX PEeZUOHO0E8 Yyice
celiuac modcem obecneyums HPOU3BOOCHIBO 6 HPOMBIUIEHHBLIX MACUIMAOAX PA3TUUHLIMU COPMAMU ADTIOK.
Abnounvie uuncel omauyarwmca om  MPAOUUUOHHBLIX  CYXOPPYKMOE C6OUMU  OP2AHOTIENMUYUECKUMU
XapaKkmepucmukamu — ux 6Kyc 6oyee HACbIUleH, C COXPAHEHUEM (OpMbl RAACMUH U XpycmAauieil KopouKoi, a
GUMAMUHHbBLIL U MUKDPOITIEMEHNHbLIL COCMAG OU30K K cocmagy ceedxcux A0a0k. Ileny nawux uccnedosanuit —
Pa3padomKa mexuHonozuu u320moeienus A0104HbIX YUNCO8 U3 COPMO8 ADIOK, GbIPAUUBAEMBIX 8 NPOMBILUICHHBIX
Mmacwumabax pepmepckumu xo3aicmeamu Typkecmanckou oonacmu ¢ npumMeHeHUeM mMexXHON02UUeCKUX RPUEMO8
ONaHWMUPOBARUSA HAPE3AHHBLIX NIACHMUH A0JI0K CREUUATbHBIM DPACIEOPOM U UX KOHEEKUUOHHOU cywikoi. B
Kauecmee MemoO00a02Uul UCCIe008AHUNL NPUMEHEHbl IKCHEPUMEHMAIbHble Memoobl, 6KIIUawuue 8vloop
UCXO00HO020 ADIOYHO20 CbHIPbs, COCMABA OJIAHUWUPOBAHHO20 DPACMEOPA, DPEHCUMHBIX NAPAMEMPO8 00padomxu
AONOUHBIX NAACMUH 6 pACmEope U UX CYWIKU, HNPUMEHEHUA IKCHEPMHBIX Memo008 onpeodeieHusn
nompeoumensCcKuxX XapakmepucmuK 20moevlX AONOYHLIX uYuncoe. B cmamve npugedenvt pezynvmameal
UCCe006aHUTL RO PA3PAOONIKE MEXHOI02UU UIZOMOGNEHUA ADTOUHBIX YUNCO8 HA OCHOGE OUEHKU NMEXHO102UYeCKUX
U nompeduUmenbCKUxX Xapakmepucmux copmos aonox /uconazono, I'onoen, I'pennu u /ncepamun. Ycmanoeneno,
YMmo OnA nepepadomKu ux 6 AOI0UHbBIEe YUNCHL HEOOXOOUMO 8bLOUPAMbL COPMA 3UMHE20 U NO3OHE3UMHEZ0 CPOKO8
co3pesanus. Bviopan unzpeouenmmuutit cocmae onanwmuposannozo pacmeopa - 30 mac. % caxaposwt, 1,5 mac. %
ackopoéunosoii kucnomel, 0,5 mac. % numonnoit kucnomel. Tonwuna nape3Ku A6104HLIX NAACMUH 00TIHCHA ObLIMD
6 npedenax 1,5-2,5 mm. Pescumnvie napamempol 06padomu aonounvix niacmun ¢ pacmeope: t=45-50 °C, epemsa
oopabomku 3-5 mun. Ycmanoenenvl pexcumuvle napamempsl CYWIKU ONAHUWUPOBAHHBIX AONOYHBIX RAACHUN:
t=100-110 °C, epems cymru 12-14 uacos. Brascnocmo 2omoswix a610unbix uuncog cocmasuna 15%.

KiroueBsle ciioBa: si00KH, COPT, ChIpbe, A0JI0YHBIC YHIIChI, (PPYKTOBbIC CHEKH, OJTAHIIHPOBAH-
HBIH pacTBOp, pelenTypa, HHIPeIHEHTHBIH COCTAaB, CYLIKa, OPraHoJenTuyeckue U Gu3NKo-XuMu1ec-
KHe MoKa3aTe/M, TEXHOJOTHs, Pe;KMMHbIE TapaMeTpbl, pe3yJbTaThI.
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BACTAIIKBI AJIMA HIUKI3ATBIHBIH TEXHOJIOTI'MAJIBIK 2KOHE TYTBIHY HIBLTBIK
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AdamHbly, maMaKmanyslHOAzbl Ka3ipzi 3aManzel meHOeHUUANap, ey anoblMeH, mypMulCmblK Mmacenenepoi
wieuiyze JHCYMcanamuli YaKkolmmol KplCKAPMy2a YMmuliy, OHbIH iWinde 0acmypiii Ma2elHada mamax, 0auvlnoay,
AHCHLIO0AM MYMBIHBLIAMBIH 0N AMAaiamvblH Ma2am OHIMOEPINiH JHCaHa accoOpmuMeHmin Kypy2a aKejaemin, AHU
0apovly apacvlHOa Heemic mazamoapsvl 0en amaiamvli MOn epeKuleenin, omip cypy Hcaz0auaapvluply 032epyine
baiinanvicmul 6016tn omulp. Anvic wiemenoepoezi 6apaviK, 0epaiK Heac CAHaAmMbIHOAZbL MYMBIHYUIbIAAD APACLIHOA
CYPaHbICKa ue 00J1bln OMbIP2aH aima yuncmepi ey, manviman 6oavin maoovinaovl. lllemen ondipywinepoiny anma
yuncmepi KazakcmaHowvlK copenepoe naiioa 6ona 6acmaovl, Oy OMAHOLIK 2A1bIMOAp2a enimizoe ocipinemin
anmaoan 03iHOIK OHOIpic Kypyovl 03eKkmi mMiHOem emin Kouiobvl, OlUmMKeHI OHMyCmIK OHIpaepoiH wiukizam oazacvl
Kazipoiy 03in0e OHepKICINMIK Macuimadma aimManbvly aityan cOpmmapvli KAMMAMAcol3 eme anaovl. Aima uuncol
0acmypai Kenmipinzen dcemicmepoeH OpZAHONECRMUKAIBIK CURAMMAMANAPLL O0UbIHWA epeKulesenedi, AHU
onapovly 0ami KAHLIKKAH, HAACMUHANAD RIWIHI JcoHe KblmbIPAaK KblpMmbICbl CAKMANAH, GUMAMUH JHCIHE
MUKPOINEMEHM KYpambl OANEbIH aAnMANapaa Heakvln 0oavin Kenedi. bizoiy 3epmmey yHcymovicoimbl30b1H MAKcamol
Typxicman 00abICHIHBIY, WIAPYAWIDBLILIKIMAPLIHOA OHEPKICINMIK Mmacuimadma eocipinemin aima copmmapviHan
anma YUncwLlIapvln O0aublHOAYOblY MEXHON0UANLIK 20icmepin KOoa0ana Omulpvin, Kecilzen aama Kecinoinepin
apuaiipl epimindiMen maszapmy JHcoHe 071apObl KOHEEKUUA apKblibl Kenmipy 001bin maodvlnadsl. 3epmmey
a0icmemeci peminde aimanvly OACMAanKbl WUKI3AMbIL MAaHOay, a2apmuliean epimindiniy Kypamvl, aima
Kecinoinepin epimindioe oHoey icane 01apObl Kenmipy pedcUMiHiy napamempJiepi, OailblH aaIMa YUNCHEPIHIH
MYMbIHYWBLILIK, ~ CURAMMAMATIAPbIH  AHBIKMAYObIY, — CADANMAMANbIK  20iCMeEpiH  KO0J0aHyobl  KAMMUNIBbIH
IKCnepumenmmik 3epmmey 20icmepi Konoanwliovl. Maxanaoa /xnconazono, I'onoen, I'pennu sncone /[ocepamun
aiMa COpMMmAapLbIHbIH, MEXHOJIOUATIBIK, JNCIHE MYMbIHYWBIAbIK CUNAIMMAMANAPsIH 0azanay Hezi3iHOe aama
yuncmepin OHOIpYy MeEXHOI0ZUACHIH 23ipiey OoublHWa 3epmmeynepoiy, Hamudiceaepi oOepinzen. Mymnoa, anma
yuncmepin oHoOey yuilin KblCKbl JcoHe Keul Kbicma Rnicemin copmmapovl manoay Kaxcem eKeHOici aHblKmasiobl.
Bynanovipamuvin epimindininy unzpeouenm xypamul yuin — 30 macc. % caxaposa, 1,5 macca % ackopoun Kbiuukpiivl,
0,5 macca % numon KbluiKblibl manoanslnobl. Anma Kecinoinepinin Keciny Kanvinovizol -1,5-2,5 um ouanazonvinoa
oonysl kepek. Epiminoiodezi anma xecinoinepin enoey pexcumininy napamempinepi opuamoinost: t=45-50 0C, enoey
yaxoimul 3-5 munym. bynanamein anma Kecindinepin Kenmipy pexcuminiy, napamempinepi 6enzinenzen: t=100-110
0C, kenmipy yaxpimot 12-14 cazam. /laitvin anma yuncmepinin, vineanowvinvizt 15% Kypaowi.

Herisri ce3nep: anma, coprt, IIMKI3aT, ajJiMa YHMIICHI, )KeMiC TaFraMIapbl, aFAPTHLIFaH epiTiHai,
penenT, HHTPeAHeHT KYPaMbl, KeNTipy, OPraHoJeNTHKAJBIK #JHe (PU3MKa-XUMHUSJIBIK KepceTKilTep,
TeXHOJIOTHS, Pe:KMM NapaMeTpJiepi, HOTHKeep.

DEVELOPMENT OF TECHNOLOGY FOR MANUFACTURING APPLE CHIPS BASED ON THE
RESULTS OF ASSESSMENT OF TECHNOLOGICAL AND CONSUMER
PROPERTIES OF RAW APPLES

M.B. KENZHEKHANOVA*, 'L.A. MAMAEVA, °S.S. VETOKHIN,
3A.K. TULEKBAEVA

(*Kazakh National Agrarian Research University, Almaty, Kazakhstan, 050010, Abay Ave., 8,
2Belarusian State Technological University, Minsk, Republic of Belarus, 220006, Sverdlov str., 13a,
3NAO "M. Auezov South Kazakhstan University",

Kazakhstan, 160012, Shymkent, Tauke Khan Ave., 5)

Corresponding author e-mail: mikosha.ken@mail.ru

Modern trends in people's nutrition are determined primarily by changed living conditions, in which the
desire to reduce the time spent on solving everyday issues, including cooking, has led to the creation of a new range
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of food products, among which fruit snacks are especially distinguished. In non-CIS countries, apple chips are the
most popular and have become in demand among consumers of almost all age categories. Apple chips from imported
manufacturers have already appeared on shelves in Kazakhstan, which has presented domestic scientists with the
urgent task of establishing their own production from apples growing in our country, since the raw material base of
the southern regions can already provide industrial-scale production of various varieties of apples. Apple chips differ
from traditional dried fruits in their organoleptic characteristics - their taste is richer, retaining the shape of the
plates and crispy crust, and the vitamin and microelement composition is close to the composition of fresh apples.
The goal of our research is to develop a technology for the production of apple chips from apple varieties grown on
an industrial scale by farms in the Turkestan region using technological methods of blanching sliced apple slices
with a special solution and convection drying them. As a research methodology, experimental research methods were
used, including the selection of initial apple raw materials, the composition of the blanched solution, the regime
parameters for processing apple plates in solution and their drying, and the use of expert methods for determining
the consumer characteristics of finished apple chips. The article presents the results of research on the development
of technology for the production of apple chips based on an assessment of the technological and consumer
characteristics of the Jonagold, Golden, Granny, and Jeramin apple varieties. It has been established that to process
them into apple chips it is necessary to select varieties of winter and late winter ripening. The selected ingredient
composition of the blanched solution is 30 wt. % sucrose, 1.5 wt. % ascorbic acid, 0.5 wt. % citric acid. The cutting
thickness of apple slices should be in the range of 1.5-2.5 mm. Regime parameters for processing apple plates in
solution: t = 45-50 OC, processing time 3-5 minutes. The drying parameters for blanched apple plates have been set:
t=100-110 OC, drying time 12-14 hours. The moisture content of the finished apple chips was 15%.

Keywords: apples, variety, raw materials, apple chips, fruit snacks, blanched solution, recipe,
ingredient composition, drying, organoleptic and physicochemical parameters, technology, regime
parameters, results.

Beeoenue CHEKOB (YHIICOB), TpaKkTHYeckn Ha 85%

OnHuM U3 HalpaBJIeHUN PHIHKA HOBBIX IH- MIpeCTaBJICH NPOAyKIMEH nepepaboTku KapTode-
LIEBBIX MPOJYKTOB SIBJIAETCSA MPOU3BOJCTBO MpO- 71 ¥ 3€PHOBBIX, B TO BpeMsl KakK MEpCIEeKTHBHBIM
IOYKTOB OBICTPOTO MPUTOTOBJIECHUS, K KOTOPBIM OT- HaIpaBICHUEM MOXET CUYHUTAThCSl NPUMEHEHHE
HOCAT TaKHe IMPOAYKTHl KaK CyXHE 3aBTPAKH U (pPYKTOB, B TOM YHCIIE IUIOJOB SI0JOHB, B KAaUecT-
CHEKH, U KOTOpBIE CTaHOBSTCA TPUBBIYHOU BE MCXOJHOTO ChIpbs [7-9]. B cTpanax manbHero u
4acThl0 COBPEMEHHON KYJIBTYpHI TOTpeOsIeHUs, ONMKHETO 3apyOeKbsl YK€ BBITYCKAIOTCSl TaKue
HECMOTpPSl Ha TO, YTO CTOPOHHHKH 37J0POBOTO YUIICHl, OJHAKO HCIIOJIb30BAHUE OTYECTBEHHOTO
o0pasa XU3HH, CHEIMANKCTBI MO NMUTAHUIO IIpe- (PYKTOBOTO ChHIpbsl pelIaeT TaKHe BONPOCHI Kak
JOCTEPETAIOT OT YPE3MEPHOTO MX YHOTpeOJICHHS CHIDKEHHE C€0ECTOMMOCTH MPOAYKIUH, Pa3BUTHE
13-332 BO3MOXKHOI'O OTPHLATENLHOIO BIMSHHS Ha coOCTBEHHOH mepepalaThIBarOIIEll OTpaciu, TaK
310poBbe yenoBeka. Ho craTucTika mpoJax 3THX KaK MPaKTUYECKU B KaXKAOH CTpaHe, B TOM YHCIIE
MPOJIYKTOB MIOKA3bIBAET HAJIMUUE OOJBIIOTO KOJH- u B Kazaxcrane, 10cTaTOYHO MHOTO BBIPAIIUBAET-
4yecTBa MOTpeOMTENel, TaKk Kak K OJHOMY U3 cs1 sI0JI0K Pa3NMYHBIX COPTOB, KOTOPBIE B COCTOSI-
MPEUMYILIECTB TaKO MPOAYKIMHA OTHOCAT BO3MO- HUM TIOKPHITb NOTPEOHOCTH Pa3BUBAIOLIETOCS
KHOCTh MOMEHTAJILHOTO yroTpebieHus, 6e3 3aT- OTE€YECTBEHHOTO pBIHKA MPOAYKTOB OBICTPOTrO
paT BpeMeHH Ha npuroTtosienue [1, 2]. B cBs3u ¢ notpebnenus [10, 11]. B cBsi3u ¢ 3TUM akTyalib-
3TUM HCCJIE0BaTeNd B 00NacTH MPOHM3BOACTBA HOCTh IIPOBOJUMBIX HaMH HCCIEIOBaHUN IO
MPOAYKTOB NHTAaHWS KOHLEHTPUPYIOTCS Ha BO- pa3paboTKe TEXHOJIOTMH HepepaboTKH  s0JIOK,
Mpocax MOBBIIICHUA MUIIEBON M OMOIOTHYECKOI MpoM3pacTamux Ha Tepputopun Kazaxcrana, c
LEHHOCTH TaKWX NPOIYKTOB MyTeM BbIOOpa ucC- MOJTydeHUEM SIOJIOYHBIX YHUIICOB HMEET TECHYIO
XOAHOTO ChIpbsi. OHO M3HAYAJIBHO JOJKHO OBITH CBSI3b C Pa3BUTHEM SIOJIOYHON OTPACIU COTJIACHO
MPOJYKTOM, OOJAIAIONIAM TIOJIC3HBIMUA CBOWCT- [IporpamMme mo obecriedeHro HaceIeHus 10I0Ka-
BaMH{ JUIA OpraHW3Ma, W AOITyCKAaIOImIMM Iocie- MU, paccuutaHHOW 10 2024 roma, pe3yiabTaToM
OYIOUIyI0 pa3pabOTKy TEXHOJIOTHH, COXpaHsIIo- KOTOpO# yxke B Ommxaiiniee Bpemsi Oyner 100%
IMMUX BCe O3TH cBoWcTBa. K TakuM oOBeKTam obecrieueHne SOJIOKaMH COOCTBEHHOTO TIPOM3-
OTHOCST SI0JIOKH, JJISi KOTOPHIX MHOTOYHCIICHHBI- BOJICTBA C TIOSIBJICHUEM XOPOIIEH ChIPheBOM 0a3bl
MH HCCIIEIOBAaHUSAMH OBUIO JIOKa3aHO, 4YTO HX IUIsl TIPOU3BOJICTBA POJYKTOB UX IepepaboTKH, B
nuieBass ¥ OHOJIOTHYecKash LEHHOCTh II0JIe3HA TOM YHCJI€ HOBBIMH BHJAMH MPOAYKLHH, TAKUMU
JUIS. TIOAJIEpKAHUSI U Pa3BUTHUA UEJIOBEYECKOTO Kak s0109HbIC 9uTICH [12].
opraHu3mMa Ha MPOTSHKEHHHM Bcel ku3Hu [3-6]. [To cBoMM NOTPEOUTENLCKUM CBOMCTBaM
ACCOPTUMEHT BBIITYCKAEMBIX B HACTOSAIIEE BpEMs sIOJIOUHBIE YMIICHI OTHOCATCS K MPOAYKTaM, o0ia-
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JArOIIUM TETBIM PSIIOM JKHU3HEHHO HEOOXOIUMBIX
MHUKpPO3JIEMEHTOB M BHUTaMHMHOB, 00ecCHeYuBaro-
LIMX HOPMAJbHYIO >KU3HENESTCIbHOCTh U Pa3BU-
THE OpraHW3Ma, TaK KaK HCXOIHOE CBhIphE YKe
COIEP)KUT 3T KOMIIOHEHTHI. 3ajada HCCIel0Ba-
TeNel 3aKI4YaeTcsi B OOECIEYEHWH HX MAaKCH-
MaJNbHOW COXPAaHHOCTH B Ipoliecce nepepaboTKu
710 KOHEYHOT'O MPOIYKTA.

OmHako TpH TEXHOJOTHYECKOH mepepadboT-
Ke sI0JIOYHOTO CBHIpbSi HEKOTOpBIE IOKa3aTelH,
TakMe Kak BKYyC, apoMaT M IBET, OKa3bIBAIOTCA
[0J BIMSIHHEM (DEPMEHTOB, CPeIH KOTOPBIX COT-
JACHO HCCJIEOBAHUSIM Haubosee 3HAYMMbBIMU
SIBIISIIOTCS.  OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIE H
THIPOJINTHYECKHE (PEPMEHTHI, NEHCTBUSI KOTOPBIX
MPUBOJAT K MOTEPE MUILIEBOM LIEHHOCTH, a TaKXkKe
K YXyJIIICHUIO TIOTPEOUTENECKUX CBOWCTB CBEKUX
¢pyxroB [13]. Hanbonbiee BnusiHue Ha OHOJO-
TMYECKHE MPOLECCHl B HCXOIHOM ChHIPhbE, BBI3bI-
BalOIIHME HEXeJaTeNbHOe MIOTEMHEHHE TIPH CYILKE
TUIO/IOB, OKA3bIBAIOT Takhe (pepMEHTHI, KaK acKop-
OMHOKCHa3a, NEepOKCHAa3a H (HEeHOJIOKCHIa3a
[14]. WmeroTcss maHHBIE IO H3MEHEHHIO aKTHB-
HOCTH A3THX (epMEeHTOB B Ipolecce XpaHEHHs
SI0JIOK, PaclpoCTpaHEHHBIX Ha TEeppUTOpHU 3a-
nagHoil EBponsl 1 CIJA nang Takux COPTOB Kak
Golden Delicious, Jonagored, Golden Smoothee,
Red Spur Delicious [15-17]. Bemopycckue
Y4YeHBIE HCCIICAOBAIN aKTUBHOCTHb ATHUX (hepMeH-
TOB 1151 SI0JIOK O€JIOpyCCKOM 30HBI MPOU3pacTa-
HUA, pE3YyJIbTAaThl JaHHBIX I/ICCJ'IC,JIOBaHI/Iﬁ II03BO-
JIMJIM TIPOBECTH BBIOOPKY HamOosee MOAXOISAIINX
Uil TIepepabdOTKH COPTOB SIOJIOK, K KOTOPBIM
OTHECEHBI B OCHOBHOM COPTa 3MMHETO W T03]He-
3MMHETO CPOKOB CO3peBaHus, 00Jiagaroliue Hau-
Oosee BBICOKMMH TEXHOJOIMYECKMMH Xapak-
TCPUCTUKaAMU I TMOJYUCHHUA Ka4YCCTBCHHLIX
MPOAYKTOB UX mepepadotku [18]. DTm nanHbIC
MOJATBEP)KACHBI M HAIIMMHU HCCIEIOBAHUSMU NPU
W3yYeHUH COCTaBa (PEHOJIBHBIX COCOUHEHUH B
sI0JI0KaX, BBIOPAaHHBIX HAMH COPTOB Ka3aXCTaHC-
KOro THpou3pacTaHus, Korga QepMeHTaTHBHOE
MOTEMHEHUE TPH UX MepepadoTKe HAYMHAIOCH
yepe3 40-50 MUHYT MO3Xe, 4eM y SI0JI0OK paHHUX
CPOKOB CO3pEBaHHUs, y KOTOPBIX 3TO BpeMs
HAYMHAJIOCh MPUMEPHO 4Yepe3 5 MHUHYT IMOcie MX
paspesanus [19].

OZIHI/IM N3 TCXHOJIOT'MYCCKUX MPUEMOB JJIA
yIyYIIEHHUs] OPraHOJENTUIECKUX U PUIUKO-XUMHU-
YEeCKHX TOKa3aTeJleld KOHEYHOro MpOAyKTa —
SIOJIOYHBIX YHIICOB, SIBJISIETCSA 00pabOTKa Hape3aH-
HBIX JIOMTHKOB SIOJIOK B CITEIMAILHOM PacTBOPE,
KOTOPBI COAEPKUT caxaposy, JUMOHHYIO KHC-
JOTYy W/WIA Jpyrue WHTPEIUCHTHI, KOTOphIC
MPUMCHAIOTCA B Ka4€CTBC KOHCCPBAHTOB U JJIA

46

VIIy4IICHUs] TOTPEOUTENBCKUX CBOWCTB TaKOM
npoayknun. Bee m3BecTHBIE CITOCOOBI 00pabOTKH
TaKUMHA PacTBOpPAMH HCXOJHOTO  SIOJIOYHOTO
CBIPBS TIPEAYCMATPUBAIOT 00S3aTEIBHYI0 HAPE3KY
SIOJIOK Ha JIOMTHKH, TaK Kak ¢opMa sSOJI0YHBIX
YHUIICOB JOJDKHA TPENCTABIATH COO0M KPYKOUKH
ToNmMHON OoT 1 1mo 2,5 MM, 4TO MO3BOJIACT B
MOCJENYIOIEM 3a 9TOM omepanuel mpolecce
CYIIKHA YMEHBIIUTh HEPro3aTpPaThl IS TOCTHKE-
HUS TpeOyeMOH BIaXXHOCTHU MPOJYKTa B MpEesiax
8-10% [20, 21]. Kaxaplit crtoco0d oTiaudaeTcs Kak
MIPENMYIIECTBAMH, TaK W OIPENEICHHBIMH He0-
cTaTrkamu. M3BecTeH cmoco0, Te MPUMEHSIOT
XUMHUYECKHAE COCIUHCHUS, TaKHe KaK, XJIOPHUJ
Kampiust [22], kucnelid cynbdar HaTpus [23].
OpHako TpW cymike s004HOTO ToNydadpukara
BBICOKHE TEMIIEPaTyphl MOTYT 3aIlyCcKaTh MPOIEC-
Chl 00pa30BaHUs TaK HAa3bIBAEMBIX TPAHCH3OMEp-
HBIX CO€IUHEHHN, KOTOPhIE OKa3bIBAIOT KaHIIEPO-
TCHHOE BO3JICHCTBHE Ha YEJIOBEUSCKUN OpraHM3M,
TEM CaMbIM BJIHSS Ha TNPEBBIIICHHE HOPMHUpYe-
MBIX TIOKa3aTeleil 0e30macHOCTH TOTOBBIX S07109-
HBIX 4uricoB. [IpuMeHeHne Takoro BemecTBa, Kak
KpaxmMaJj, B pelenType OJaHIIUPOBaHHBIX PACTBO-
POB MOXXET NMPHUBOJIUTH K CHHIKEHHIO OPraHOJICII-
TUYECKUX KadeCTB, CBOWCTBEHHBIX IPOIYKTaM,
U3TOTOBJICHHBIM U3 IIOJOBOTO CHIPHS [24].

Lenp Hamux WCCIACHOBAHMNA: TMPOBECTH
OIIEHKY TEXHOJIOTMYECKUX H IOTPEOUTEITHCKUX
CBOWCTB SI0JIOK HECKOJILKUX COPTOB B KadyecTBe
UCXOJHOT'O ChIPbS JUIsl TIPOM3BOJICTBA YHUIICOB, a
TaKkKe ONPEAETUTh COCTaB OJIAHIIMPOBAHHOTO
pacTBOopa W pEKUMHBIC IapaMeTpbl CYIIKH C
pa3paboTKoit TEXHOJIOTUU MIPOU3BOJICTBA
sI0JIOYHBIX YHIICOB.

Mamepuanvt u Mmemoovl UCC1€006AHUT

B kauecTBe 00BEKTa HCCIIEIOBAHUN HAMHU
Obutn BbIOpaHbl 4 copTa 070K, Haubosee pac-
MIPOCTPAHEHHBIX YIS BHIPAIIMBAHUS B ITPOMBIII-
JEHHBIX 00beMax B (EepMEPCKUX XO3SMCTBaX
TypkecTanckol 007acTH ¥ ONTHUMAJIbHBIX II0
TaKUM XapaKTEPUCTUKaM, KaK CPOKH XpaHEHUS,
ONTOBasl IleHa, OWOMETPUYECKHE TI0Ka3aTeH,
[IBETOBAsl raMMa, OPraHoJIeNTHYeCKHEe U (U3UKO-
XUMHYECKHE IIOKa3aTelIyd JUId HUX JallbHEHIIeH
niepepabotku. K TakuM copram mo mpeasiayiM
HalllUM  MCCJCIOBaHUSM  OTHeceHbl  DymKw,
Atinapen, I'peaan Cvmut, Hukons I'pensu u copt
lonmen [19]. Bce m3yuaemble copra sIOJIOK IO
TEXHOJIOTHYECKUM TI0Ka3aTeNsIM, 3aJ0KCHHBIM B
craugapre 'OCT 34314, MOryT NpUMEHSATHCS B
KaueCTBE HCXOIHOTO CBIPhbS I MepepabOTKU B
sI0JIOYHBIE YMIICHI JIO TOJIYYCHUS HOBOTO YpOXKast
[25]. O6obmIas uMeroIecss B MUPOBO# TIPAKTHKE
HapaOOTKH 10 COCTaBy MHIPEINEHTOB PACTBOPOB,
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MpeJHa3HaYCHHBIX AJIS yAY4IIeHHs OTPeOnTENb-
CKMX CBOHCTB M COXpaHEHHUs NUTATEIbHON
[IEHHOCTH SI0JIOYHBIX YHIICOB, HAMH OBLITH HCCIIe-
JIOBaHBI CIEAYIOIIME COCTaBbI OJaHIIMPOBAHHBIX
pPacTBOPOB, IPEACTABICHHBIX B Ta0muIe 1.
OO6pasupl OIaHIIPOBAHHOTO PacTBOpa To-
ToBWIMCH Ha oOmwmit 06vem 100 mi. Hcmonszo-

Tabnuna 1. CoctaB OJaHIIMPOBAHHOTO PACTBOPA

BaHbI CJIEAYIOLIME BEIIECTBA — caxap, JTMMOHHas
KHCIJIOTa, acKopOWHOBas Kucimora. Bomy s
NPUTOTOBJICHUS] ~ OJAHIIMPOBAHHOTO  PacTBOpa
ucnonp3oBanu nutkeByto o 'OCT 2874. Bpems
06paboTku — 3-5 MuH. TeMmnepaTypHBIA pekuM —
45-50 °C.

CocraB pacTBopa O0pa3ipl 6JaHIIHPOBAHHOTO PACTBOPA
Nel No2 | Ne3 | Ned | No5 | Ne6 | Ne7 | Ne® | Ne9 | NelO
Caxapo3a, T 15 20 25 30 35 40 45 50 55 60
AcKOpOHHOBAs KMCJIOTA, T 2 1,5 15| 15| 1,0 1 1 1 1 0,5
JIMMOHHAs KUCIO0Ta, T 0,5 0,5 05 | 05 1 1 1 1 15 15
Boga, M 82,5 | 78,0 | 73,0|68,0|630| 580 |530 480|425 | 38,0

B Tepmocroiikuii cTakan HaauBad TpeOye-
MBIA 10 KaXIOMY 00pasiy o0beM BOIbI, Harpe-
BaJiil JI0 YCTAHOBIIEHHOW TEMIIEPaTyphl, KOTOPYIO
KoHTponupoBain TepmomerpoM TTXK-M ucn.1 11
5 (0+150°C)-2-240/66. Ilocne HaGopa Tpebyemoii
TeMITepaTypsl Ha 3JIEKTPOHHBIX Becax Mapku Weli
Hang UNIT B3BemmBanu WHTPEIUCHTHI, BXOJS-
He B cOcTaB ONaHIIMPOBAHHOTO PAacTBOpA, TIIA-

TEIbHO TIEPEMEIINBas CTCK/SIHHOW MaOYKOil.
ITocme momHOTO pPAcTBOPEHUs, MPOBOIMIACH
3arpy3ka Hape3aHHOro sIOJIOYHOTO ChHIphs. B
Ka4ecTBe S0J0YHOTO ChIPhsi OBUIM HCIOJIB30BAHBI
SOJIOKM 3UMHEr0 ¥ IO3JHE3UMHEr0 CpOKOB

cospeBanusi — JlxoHaronn, I'onnmen, I'peHHu u
J[xepaMuH.

Pucynox 1. [ToaroroBka HHrpeIMEHTOB, SI0JIOYHOTO CHIPbsl M OJAHIIMPOBAHHOTO PacTBOPa

Hapamempuor 6ranwuposanusi. S10J10ku Ha-
pe3aiu Kpy»XOo4KaMH B BHJIE IUIACTUH TOJIIHHON
1,5-2,5 MM, B3BEUIMBAJIM U IOPLUOHHO 3arpyKajH
B ONaHIIMpOBaHHEIM pacTBOp npu t=45-50 °C,

BBIIEp)KMBasi B TeueHHe 3-5 MuH. B3BemuBanue
IUTACTHH SI0JIOK TPOBOJWIIM Ha 3JIEKTPOHHBIX
Becax mapku WeiHang UNIT (puc. 2).

PI/ICYHOK 2. B3pemuBanue u 6J'IaHH.II/IpOBaHI/Ie SIOJIOYHBIX IIACTHH

OTOnaHIINPOBAaHHBIE KPYXKOUYKH SIOJIOK BBI-
IPYKaJiCh Ha CIEIHUATIbHBIN TPOTUBEHB-ITOITIONK-
Ky JUIs CTEeKaHHs OJaHITUPOBAHHOTO pacTBOpa
(puc. 3). OOpasipl  Kaxaoro copra sOJI0OK
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B3BCIIMBAIUCH OTACNbHO. B Tabmume 3 mpuse-
JIeHa CpenHssi Macca sOJIOYHBIX IUTACTHH [0
rporecca OJaHITUPOBAHUS U TIOCIIE.
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Pucynok 3. bnanmupoBanue 10J09HOTO CHIPhS

Taﬁnnua 2. 3MmeHeHune Macchl S0JI0YHBIX IIACTHH B 3aBUCUMOCTH OT copTa

Copt Bec, 1, no Bec, 1, mocne
0JI0K OnaHmMpoBaHus | OIaHIIMPOBAHMS
Tonnen 15,5 16,5
I'pennu 16,2 16,7
Jxepamun 16,3 16,8
Jl>xonarons 16,2 16,5

branmmpoBaHHbId pacTBOp HCHOIb30BANICA
MHOTOKPAaTHO C TEPHOJUYECKUM JI0OaBICHUEM
WHIPEIMEHTOB, 3JI0)KEHHBIX B COCTaB PELCNTYPHI.

Hapamempor cywxu: IlomydyeHHBIE JTOMTH-
KU 0JIOK, HACKHIIIEHHbIE OJaHITNPOBAHHBIM PAaCT-
BOPOM, HAaNpaBJSUINCh HA CYIIKY B CYIIWJIBHBIN
mkad mapku HIC-80 ¢ KOHBEKIIMOHHON MPOIYyB-
koii mpu Ttemneparype 105-110 °C mo ymens-
mieHus cojepkanus Biaard no 10-15% (puc. 4).
Bpewmst cymikd 0 MOCTOSIHHOI'O Beca COCTaBHIIO

10-12 yacoB. B Tabmuiie 3 mpuBOASTCS BECOBBIC
XapaKTePUCTUKU SIONOYHBIX IUIACTHH, IMPOLIE]-
LIMX Tpoliecc OMaHIIMPOBAHHMS, BBICYITMBAEMBIC B
TedeHnn 12 wacoB. Jlng cymkw  ObUTH
ITOATOTOBJIEHBl 00pa3Ibl KaXJIOT0 copTa SOJOK
otaensHO: obpazenr Nel — OnaHmIMpOBaHHBIC

si0nouHble MIacTHHBI copta l'onmen, Ne 2- copra
I'pennn, Ne3- copra [xepamuH, Ned —copta
JxoHnaros.

Pucynok 3. Cymika s6JI0YHBIX YHIICOB

Ta6nnua 3. I3MeHeHHe MacChl 6J'IaHIJ.II/Ip0BaHHLIX 06pa3u03 SIOJIOYHBIX YMIICOB B 3aBHCUMOCTH OT BPEMCHHU CYIIKHU

O6pazen Bpewms cymiku, gac/Bec obpasia
1 2 3 4 5 6 7 8 9 10 11 12
Nel 16,5 14,8 14,5 140 | 13,7 | 130 | 98 | 86 | 74 | 54 | 28 | 25
Ne2 16,7 16,0 14,2 13,3 | 12,7 9,5 90 185 | 73|61 |29 ] 28
Ne3 16,3 16,1 15,6 141 | 134 | 105 | 93 | 90 | 84 | 54 | 29 | 27
Ne4 16,2 15,2 15,1 142 1134 ) 101 | 93 | 85| 72 | 56| 28| 24

BericylieHHbIE TIACTHHBI SI0J0YHBIX YUIICOB
MOJIBEPTIIUCH OPraHOJENTUYECKONW OIIEHKE, COr-
nacuo ['OCT 32896 mo TakuM IOKa3aTeNsIM Kak
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BHEIIIHUN BUJI, BKYC, 3amax. O1eHka IpoBOAMIACEH
Ha OCHOBE pa3pabOTaHHON METOJMKH, KOTOpas
BKJIFOYAJIa JIETYCTAIMOHHBIA JTUCT U KBAJIUMETPH-
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YECKYI0 IIKaJly OPraHoOJICNITUYECKONH OIICHKHU
KadecTBa HOBOTO MHINEBOTO MPOAYKTa MO S5-TH
OamtpHON mKanme 4-ms gerycratopamu. CeHcop-
HBIC MOKa3aTelld BHEIIHETO BUIA TOTOBOTO H3JIE-
JUS BKIIOYAIM OIEHKY 3aJaHHOW (POpPMBI, OT-
CYTCTBHE TOBPEXKICHUI KpaeB W3JENUS WU TIOC-
TOPOHHMX BKJIIOYCHHUH. [[BeT roToBOTO WM3METHS
OIICHUBAJICS 110 HAJUYMIO OTKJIOHEHWH OT 3aJlaH-
HBIX XapaKTEPUCTUK I[BETOBOW rammbl. Bkyc u
3amax OLICHUBAJICS MO OTCYTCTBHUIO MOCTOPOHHETO
MPUBKYCa U 3araxa.

Pezynomamut u ux oocyscoenue

[IpoBenenHple WCCIEAOBAaHUS TTO3BOJIMIH
BBIOpaTh HaMOOJEE ONTUMANBHBIN COCTaB OJiaH-
IIMPOBAaHHOTO PACTBOPA U PEXKMMHBIE TTapaMeTpPhI
ero noaroroku: 30% caxapo3ssl, 1,5% ackopbu-
HOBO# kucnotsl, 0,5 % nmuMonHOM KUCHOTHL. [Ipu-
MEHEHHE aCKOPOWHOBOM U JTUMOHHOW KHUCJIOTHI B
TAKOM COOTHOIIIEHWHU TI03BOJISIET IPEIOTBPATUTH
CWIBHOE TOTEMHEHHE SOJOYHBIX IUIACTHH, T.©
YXYALICHHE BHEIIHETO BHUJAa TOTOBBIX YHIICOB,
COXpPaHUTh MCXOAHBIA BUTAMUHHBIA  COCTaB,
ocoberHo BuTtamuHa C, 3a CUET caxapo3bl YiIyd-
IIUTH BKYCOBYIO TaMMy TOTOBOTO IPOJIyKTa U
CHHU3UTh peakluu o0pa3oBaHus MelaHuHa. bonee
CWJIbHOE TIOTEMHEHHE HaOII0anoch y SO0JIOYHBIX
IJIACTHH, MMOATOTOBJICHHBIX U3 copTa [[KepaMuH.

PasmepHpie mapameTpsl Hape3aHHBIX HC-
XOJHBIX SIOJIOYHBIX TUIACTUH TOKA3aJId, YTO OHH
Han0OoJee ONTUMAILHBI, TaK KaK IUIACTHHBI MEHee
1,5 MM pa3BajMBarOTCS NpU OJAHITUPOBAHUH, a
Oozee 2,5 MM yBEIMYMBAIOT KaK BpeMs OJaHIIIH-
poBaHMs, Tak ¥ BpeMs cyliku. 30% conxepkaHue B
OJIAHIIMPOBAHHOM PACTBOPE €axapo3bl, C OJHOU

CTOPOHBI, BBI3BIBAET ECTCCTBEHHYIO KOHCEPBALIUIO
MHKPOOOB, KOTOPBIE TEPSIOT CIIOCOOHOCTH MTOPYH
TOTOBBIX f0JIOYHBIX YHUIICOB B IMIpoOIEcce HX
xpaneHusi. C Apyroil CTOPOHBI, caxapo3a CO3/aeT
Ha TIOBEPXHOCTH IUIACTHH TOHKYIO CaxapHYIO
IUIEHKY, KOTOpasi yIepKHUBaeT OT pa3zjioMa KOHEY-
HBIA TOTOBBIM MPOAYKT, YTO MOJOKHUTEIHLHO
BIIMSIET HA CHIDKCHHE KOJMYECTBA HEKOHAWIMOH-
HBIX 110 XPYNKOCTH S0JI0YHBIX YUIICOB.

[lapameTpsl CYIIKM TOTOBBIX SIOJIOUHBIX
YHIICOB, BHIOPAHHBIX HAMH B IpOLECCE HKCIEPH-
MEHTAaJIbHbIX UCCIECI0OBAHUM, MO3BOJIAIOT YAAIUTh
BIIATy JIMIIH 10 3HA4YeHWH B mpenenax 14 - 15 %
BJI&KHOCTH, YTO OOYCJOBJIEHO KaK CBOWCTBaMH
CHpOIa, KOTOPHIM HACBILEHbI JOMTHUKH s0J7104-
HOTO CBIPbS, TAK U HEOOXOANMOCTBIO COXPAaHHUTH
CHCIM(PHUKY BKYCOBBIX CBOMCTB  KOHEUHOIO
MMpoOAYyKTa — SI6J'IO‘-IHI>IX YUIICOB, OTJIIMYAIOUIHUXCs
OT BKyca CYXO(PYKTOB, a TaKXKe, MUKPO3JIEMEHT-
HBII U BUTAMUHHBINA cocTaB. [IuineBble MPOLYKThI
C TaKoil BIaKHOCTBIO HMMEIOT Oojee KOpPOTKHE
cpoku xpaHeHus, He Oomee 60 mueit. Temmepa-
TypHbIi pesxxum B npenenax 100-110 °C mokasan,
YTO HMHTCHCHUBHOC HCIIAPCHUC BJIard HAYMHACTCA
nocie 7-8-dacoBodi cymku ¥ K 11-12 yacam
JOCTHraeT IOCTOSHHOTO IIOKas3aTeiast IO Becy
TOTOBOTO MPOAYKTA.

PesynbTarhl OpraHONENTHYECKONW OICHKH
KadecTBa 00pa3loB S0JIOYHBIX YUIICOB 10 TAKUM
MoKa3aTeIsiM KaK BHEIIHWH BHJ, LBET, BKYC H
KOHCHCTEHIIMSA, TPEJCTaBICHBl B TaOmuie 4 u
MPAaKTUYECKU MO BCeM 00pas3laM, HE3aBHUCUMO OT
copTa 50JI0K, TOKa3alu KaueCTBEHHbIE MOTPeOH-
TEJIbCKUE XaPaKTEPUCTUKH.

Ta6m/1ua 4, Pe3yJ’ILTaTH Opl"aHOJ’IeHTH‘IeCKOﬁ OLCHKH I'OTOBBIX SIOJIOYHBIX YUIICOB

Ob6pazen HauMeHoBaHue mokasaresei
Buenruuii Bujg IlBer Bkyc Koncucrenmus
Nel Oxkpyrioi GopMmsl, JKEITOBATHIMN, CJIerKa KHCIIOBaTo- IJIACTUHBI LIEJIbIE, TIOTHAS
CyXxue OJIHOPOJHBII CJAaJIKMii, HACBhILICHHBIH CTPYKTYypa, HE KpOLIATCs
No2 Oxkpyrioi GopMmsl, JKENTOBATO- CIAJKWUN, HACHIIIEHHBIM | TUIACTHHBI LIEJIbIe, IIOTHAS
Kpasi HEMHOT'O 3€JICHBI, CTPYKTYpa, He KpOLIaTcs
BOJIHUCTHIE, CYXH€ | HEOJHOPOJHBIN
Ne3 Oxpyroii GopMBlI, OpPaHXEBO- CIaJKul, HACBIIEHHBIN | MIACTUHBI LENIbIE, CTPYKTypa
Kpasi BOJIHUCTEIE, KpPacHOBATHIH, MOpHCTasi, HE KPOIIATCs
cyxue HEHACBILICHHBIN
Ned Oxpyrnoi GopMsI KpacHBIH, CIaJKul, HACBIIEHHBIN | MIACTUHBI LENIbIE, CTPYKTypa
Kpasi BOJIHUCTEIE, HACBIIIEHHBIH, CJIOMCTas1, THOKasI, He
Cyxue OJIHOPOJIHBIN KpOIIATCS

Takum 06pazom, oOImIast cxema TeXHOJIOTHH
MOJTy4eHUs A0JIOYHBIX YHIICOB M3 SIOJIOK, paoHu-
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poBanHbIX B Pecnybnmke Kazaxcran, cocrout u3
3TaIoB, MPECTABICHHBIX HA PUCYHKE 4.
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TloaroToBka S0I0YHOTO-
CHIpBAY

+

KanubpoBKa TIo pasMepHBIM -
mapaMmeTpamT

¥

| MofKa OTKATHOPOBAHHBX F0TOKT |

| Hapeska Ha ILTacTHHEL-1 .5—2-.\1.\1"|

¥

IToAroToBKa -0IaHIIHPOBAHHOTO pacTBopa:-30%:-
caxapo3ssl-1.5% acKopOHHOBOH KHCIOTEL 0.5 %"
IHMOHHOH KHCIO0TBL 68 Mac % Boaslt=45-5 0°Ce

+

3arpyska-20I0YHBX TLTACTHH H-O1aHIMTHPOBaHHe -
HOPLHAME B TeIeHAH 3 -5 MHEHYT, t=45-50°CY

L]

BhIrpyska -ADI09YHBX TUIACTHH, -

(HIBTPOBaHME -0CTATKOB PacTBOPa’
ik
h 4

Cymzxa nonydadpukatos: t=100-
110°C_spema-12-14 wacosT

v

| OxnakIeHAe S0I0YHBI -tmrlcan"|

'

| KoHTponab-KadecTsaT |

¥

‘ PacoBKa B TIOTPeOHTE ThCKYI0 YIAKOBKYY ‘

PI/ICYHOK 4. TexHoaOrnYecKass cxemMa M3roTOBJICHHUS S0JOUYHBIX YHUIICOB

S1610KkM cBeXHE MPUHUMAIOT MapTHUEH Mo
I'OCT 34314, xanuOpyroT 1o pa3MepHBIM Tapa-
METpaM U HOPOBOAST MOWKY B NPOTOYHOM BOJE
Ul YAaJeHUs pa3IuyHbIX 3arpsisHeHuil. OTka-
nUOpOBaHHBIC BBIMBITHIE SIOJIOKM Hape3aroT Ha
mIacTuHel  pazmepom 1,5-2.5 mm. IIpoBoautcs
MOJITOTOBKA  ONAHIIMPOBAaHHOTO  pacTBOpa B
crenyromeM uHrpenueHToM cocrase: 30 macc. %
caxapossl, 1,5 macc.% ackOpOMHOBOW KHCIIOTHI,
0,5macc.% JIMMOHHOW KUCIIOTHI PACTBOPSIOT B 68
macc. % Bomel, npu Harpese t = 45-50 °C.
[Mopumsamu 3arpyxaroT sSOJOYHBIE IUIACTHHBI H
MPOU3BOIAT ONAHIIMPOBaHWE B TeueHHe 3-5
MUHYT. SIONOYHBIE TIJIACTHHBI BBITPYKAIOT H
OT(UIBTPOBBIBAIOT OT OCTATKOB PacTBOpa, KOTO-
PBIi BO3BPANIAOT B HCXOHBIA OJaHITUPOBAHHBIN
pacTBOp, HCHOJb3yeMBI  MHOTOKPATHO  JUIS
CBEXHX MOpuuid s0J04YHBIX TuIacTUH. OTOnan-
LIMPOBAaHHbBIE IJIACTUHBI BHICYLIMBAIOT B TEUEHHE
12-14 waco mpu Temmeparype 100-110 °C mo
MIOCTOSHHOTO ~ Beca, TMPOBOAAT  OXJIAXKIEHUE,
oTOMparoT 0o0pa3ikl IS HWCIBITAHWA Ha Opra-
HOJIEITUYECKUE, (PU3MKO-XUMHUYECKHE U MHKpO-
OmoornyuecKre IOKa3aTelln, 3aTeéM IMPOBOAMUTCS
(acoBka B MOTPEOUTETHCKYIO YITAKOBKY.

3axnrouenue, 6b1600b1

[IpoBeneHHble  HCCIEIOBAHUS  TTO3BOJIMIIH
pa3paboTaTh TEXHOJOTHIO W3TOTOBJIEHUS S07104-
HBIX YHIICOB M3 SOJNOK, padOHMPOBAaHHBIX HA
Tepputopur  TypkecTaHCKOW 007acTh, KOTOpbIE
CO3/IANyT TOCTOSIHHYIO CBHIpbEBYIO 0azy  Juist

50

OTEYECTBEHHBIX MPEATIPUSTHI TTepepadaThiBato-Ien
oTpaciy, IUIAHMPYIOUIMX  PACIIUpSITh  HOMEH-
KJIaTypy HOBBIX U BOCTPEOOBAaHHBIX Ha PBIHKE
NHIIEBBIX TPOAYKTOB, OONANAIONINX XapaKTepUC-
THUKaMH, TOAXOMSUIMMHU JUIS 3[I0POBOIO IMHTAHUS
BCEM BO3PACTHBIM KaTEropusiM HAceNleHUs [0
HAJINYUIO B HUX HEOOXOAMMBIX MHUKPOAJIEMEHTOB U
BUTaMHHOB. YCTaHOBJIEHO, 4YTO B KayecTBe
HCXOIHOTO SIOJIOYHOTO CBIPbS NPHUIOAHBI COpPTa
SIOJIOK 3MMHEr0 W TO3JHE3UMHEr0 CPOKOB CO3pe-
BaHus. Takue copra kak J[[xonaromnn, I'ongnew,
I'penan u /IxepamuH, BbIpalMBA€MbIE B IIPO-
MmbiteHHbIX Macitabax B CIIK u depmepckux
xo3stiicTBax TypkecTaHckoll 00nacTH, o0JamaroT
Ka4eCTBEHHBIMU TEXHOJIOTUYECKHUMHU XapaKTepHc-
THKaMH JUIS X IepepabOTKH Ha S0JI0UHbIE YHIICHI.
OTnuuuTenbHON 0COOEHHOCTBIO SIOJOYHBIX
YHUIICOB OT TPAAMIIMOHHO M3TOTaBIMBAEMBIX CyXO-
($pyKTOB sBIsIETCS X 00paboTKa crienHuanbHBIMU
pacTBOpamMH, KOTOpBIE YIIyUIIAtOT KaK OpraHoJIeN-
TUYECKHE XapaKTePUCTHKH KOHEYHOTO TMPOIyKTa
— BHENIHWHA BHJ, BKYC, 3alax, ¥ KOTOPBIE SBIIS-
IOTCSl TPEANOYTHTENBHBIMU JJIsl TOTpeduTenei,
Tak ¥ (PU3HKO-XMMHUYECKHE XapaKTEPUCTUKH C
MHUKpPOOHOIOTHYECKUMH TTOKazaTesiMu. O0paboT-
Ka CIEeNHalbHBIM PACTBOPOM IIO3BOJISIET COXpa-
HUTh TIPaKTUYECKH BECh BHTAMUHHBIH COCTaB
CBEXHX SIOJOK, WX aHTHOKCHJIAHTHBIE CBOICTBA,
CHH3UTH ()EPMEHTATHBHOE OKHCIEHHE (ITOTEMHE-
HUE) KOHEYHOTO TMPOAYKTa B TMPOLECCE €ro
XpaHEHUS B TEUYEHHE YCTAaHOBIEHHOTO CpOKa



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapmbichl. 2024, Ne2,

TOAHOCTH. YCTaHOBJECHO, YTO Hauboyiee OINTH-
MaJbHBIM COCTAaBOM OJAHITMPOBAHHOTO PacTBOpa
U 00pabOTKH MCXOMHOTO SIOJIOYHOTO CBIPBS
SIBIISIETCSL CIEAYIOUIMKA WHTPEJUCHTHBI COCTaB -
30 macc. % caxapossl, 1,5 mace. % ackopOMHOBOM
kucaotel, 0,5 macc. % ITUMOHHOW KHCIOTHL. MH-
TPEAMEHTHl PACTBOPSIIOT MNPH HAarpeBaHUHM HE
seime 50°C B Bode, KayecTBO KOTOPOH IO
TUTHEHUYEeCKHUM TpeOOBaHUAM JIOJDKHO COOT-
BerctBoBath ['OCT 2874. Takxke B mpolecce
UCCIICIOBAHUN  yCTAaHOBJIEHO, YTO  TOJIIMHA
Hape3Kkd SOJIOK Ha TUTACTUHBI JOJDKHA OBITh B
npeaenax 1,5 - 2,5 MM. YCTaHOBIIEHBI PEKIMHBIC
napametphl cymku: t -100-110 °C, Bpems cymiku
12-14 dacoB. Bna)kHOCTh KOHEYHOTO MPOAYKTA
coctaBimsieT B cpenHeM 15%. Takas BIaXHOCTb
00yCIIOBJIEHA TPEKIE BCEr0 HEOOXOIUMOCTBIO
COXPaHHTh CIEUU(PUKY BKYCOBBIX CBOWCTB KOHEY-
HOTO TPOAYKTa — SOJMIOYHBIX YHUIICOB, OTIHYAO-
HIMXCSI OT BKyca CYXO(QPYKTOB M MaKCHMAJIbHOU
COXpPaHHOCTLIO 6I/IOJIOI‘I/ILIGCKI/I AdKTHUBHBIX BE-
mectB. OAHAKO MHUIIEBbIE MNPOAYKTBI C TaKOU
BIIQXKHOCTBIO MIMEIOT 0oJiee KOPOTKHE CPOKU Xpa-
Henus (He Oomee 60 nHel), MO3TOMY IUIAHH-
PYIOTCS AanbHEUIINE UCCIIeIOBAHUS TI0 PUMEHE-
HUIO JPYTHUX BUJIOB CYIIKH, HaIPUMEp, CyOInMa-
LIMOHHON (BaKkyyMHOMN), Al CHM)KEHHS BIIAXKHOC-
1 10 8-10% ¢ BO3MOXKHOCTBIO COXPAHEHUS OTJIH-
YUTEIBHBIX BKYCOBBIX IIOKa3aTeneld sS0I0YHBIX
YHIICOB.

Kondaukt narepecon

Bce aBTOpHI MpounTan M 03HAKOMJICHBI C
COJlep)KaHUEeM CTaThli U HE HMMEIT KOH(IIHUKTa
WHTEPECOB.
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INFLUENCE OF PROTEIN-FAT EMULSION FROM TURKEY SKIN AND PLANT RAW
MATERIALS ON THE QUALITY OF COOKED SAUSAGES

(Almaty Technological University, Kazakhstan 050012, Almaty, Tole bi str., 100)
Corresponding author email: aigerim.koishybayeva@atu.edu.kz

The study examined the impact of a protein-fat emulsion (PFE) derived from turkey skin and green buckwheat
flour on the quality of cooked sausages. The aim was to investigate how the addition of PFE affects various characteristics
of the sausage. The experiments demonstrated that adding PFE up to 30% while stirring for up to 8 minutes at 10°C
improved the sausage structure. This was evidenced by an increase in pH values to 6.5, water binding capacity to 71.2%,
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and ultimate shear stress to 321.86 Pa. It was observed that stuffing temperature and mixing time influenced pH, water
binding capacity, and ultimate shear stress. The study identified the optimal production conditions and determined the
maximum amount of PFE that can be added to sausages. Additionally, it was found that green buckwheat flour enhances
the structure of the minced meat, raises pH, and increases water-binding capacity. Furthermore, PFE was noted to
improve the appearance and flavor characteristics of the sausages. These findings highlight the potential of these new
ingredients to enhance the quality of cooked sausages in the food industry.

Keywords: beef, poultry, green buckwheat flour, water-binding capacity, shear stress.

_  BJIMSIHUE BEJIKOBO-)KUPOBOW SMYJIbCUHA U3 KOKA
NHAEUKU U PACTUTEJIBHOI'O CBIPbSA HA KAYECTBO BAPEHBIX KOJIBAC

A. KOHUIIIBPIBAEBA, A. Y3AKOB

(AO “AnmaTunckuii Texnosiornueckuii yausepeurer”, Kazaxcran, 050012, r. Anmarsl, yia Toae 6u, 100)
DeKTpOHHAs TI04YTa KoppecnonaenTa: aigerim.koishybayeva@atu.edu.kz

B uccneoosanuu uzyuanoco enuanue 6enko8o-xcupoeoii amynvcuu (bK3), nonyuennoii uz Koixcu unoeiuxku u
MYKU 3e/1eH0ll zpeuuxu, na Kauecmeo sapenvix konbac. Llens cocmosna ¢ mom, umoowl evlacnumes, KaK 00bagnenue
b’KJ enuaem ma paznuunvie xapaxmepucmuku koabacel. IKcnepumenmst nokazanu, umo oobasnenue bKI e
konuuecmee 00 30% npu nepemewiusanuu ¢ meyenue 8 munym npu memnepamype 10°C ynyuwaem cmpykmypy
konoacel. 06 amom ceudemenscmeyem yeeauvenue 3nauenuni pH 0o 6,5, eodoceasviearoueit cnocoonocmu 00
71,2% u npedenvnozo nanpaicenusn coéuza 0o 321,86 Ila. bvino ommeueno, umo memnepamypa gapuia u épems
nepemewusanun enuawm na pH, eodoceasviearougylo cnocodénocms u npeoenvhoe Hanpaxycenue cosuza. B xooe
uccneooeanusn 0Ovliu onpeoesieHbl ONMUMATbHbIE YCA06UA NPOU3EOOCMEa U MakcumanvHoe Konauuecmeo bIK3,
Komopoe modxcHO 00bagnamy ¢ Konbdacvl. Kpome mozo, 0v110 ycmawnoeneHo, wmo MyKa U3 3e1eHOil Zpeuuxu
yayuwaem cmpykmypy apwa, nosviuwaem pH u ygenuuusaem 6odoceasvieaiouyro cnocoornocme. Kpome mozo,
o0b110 ommeueno, umo bIKI ynyuwaem enewnuili 6ud u 6Kycogvle Xapakmepucmuku Koaoac. Imu pezynomantvl
nOOUEepKUBAIOm NOMEHUUA HOGHIX UHZPEOUEHMO8 OnA YIYUUIeHUA Kauecmea 6apeHvlX Konb6ac 6 nuuiesoll
npoOMbBLUIIEHHOCIU.

KiioueBnle cioBa: ropsiinna, MsiCco NTUlbl, MyYKa M3 3eJ1eHoil IpevKHd, BOAOCBA3LIBaKOLIas
CHOCOﬁHOCTL, HaIIPAKCHUE CIBUTA.

KYPKETAYBIK TEPICIHEH )KOHE O©CIMJIK IINIKI3ATBIHAH AKYbI3-MAWJIBI
OMYJbCHUSHBIH HICIPUIT'EH ITYKBIK CAIIACBIHA 9CEPI

A. KOUIIIBIBAEBA, A. Y3AKOB

(“AsMaTbl TeXHOJIOTUSUIBIK YHUBepcuTeTi” Kazakcran, 050012, Aamarsl, Tese 6u keur., 100)
ABTOP-KOPPECTIOHACHTTIH JIEKTPOHABIK morrackr: aigerim.koishybayeva@atu.edu.kz

3epmmey o6apvicbinoa KypKemaybslK MepiciHeH JcoHe MHcacbll KApAKYMblK YHLIHAH IbIH2AH AKYbl3-Mall
amynscuacvinvltyy (AMD) nicipineen wyscolkmaposly canacvlha acepi 3epmmendi. Makcamol - aKyvlz-mail
IMYTIbCUACHIH KOCY WYIHCHIKMbIY, IPMYPAL CURAMMAMANAPbIHG Kanail acep ememinin anvikmay oonowvt. 10°C
memnepamypaoa 8 munym 6oitvl apanacmuipa omuipsin, 30%-2a Oeitinzi monuiepoe aKyviz-mait IMyabCUACLIH KOCY
WIYIHCBIKIMBIY, KYPOUILIMBIH JHCaKcapmamulibln madcipube kopcemmi. byn pH moanodepinin 6,5-xe Oeiiin, cyowi
oainanvicmulpy Kaoineminiy 71,2% -ea Oeiiin ycane wiekmik wvizvicy kepneyiniy 321,86 Ila oeitin scozapvinayvimen
oanenodenedi. Tapmuinamein emminy memnepamypacel meH apanacmulpy yaxsimvl pH, cyoel oaiiranvicmulpy
Kabinemi ycone wieKmik vl2vlcy KepHeyine acep ememini aman eminoi. 3epmmey 0apvlcolHOa WLYHCHIK, OHIMOepine
Kocyza 0onamuvln aKybl3-Mail IMYIbCUACHIHBIY, OHMAUIbl OHOIPIC IHCAOAUNAPL MEH MAKCUMAIObL MOauiepi
anvikmanovl. CoHbiMeH Kamap, »#cacovll KAPAKYMbIK YHbL MAPMbLIAH em KEpPuliblMblH Hcakcapmamoinsl, pH
HCOAPBIIAMAMBIHGL JHCOHE CYObl OAUNAHBICMBIPY Kabinemin apmmoipamuinsl anvikmanovl. Convimen xamap,
AKYbI3-MAll IMYAbCUSACHL UWLYIHCHIK OHIMOEPIHIH CLIPMKbL MYpPi MeH 0IMOIK KACUEMMEPIH HCAKCAPDMAMbIHbL aman
ominodi. byn namuosicenep mamax, oHepKacidinde Ricipinzen wysncolKmapovly CARACHIH HcaKcapmy yulin dcana
uHzpeoueHmmepOiy aneyemin Kopcemeoi.

Heri3ri ce3mep: cubIp eTi, KYc eTi, Kacblll KapaKyMbIK YHbI, CyIbl OaiiJlaHbICTBIPY KabiJjerTi,
BIFBICY KepHeYi.
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Introduction

For the effective use of low-value raw meat
obtained from the slaughter of farm animals and
poultry, it is necessary to improve and optimize
the processes in the technology for the production
of sausages [1-5].

An urgent issue is the problem of rational
processing of poultry meat products, in particular
poultry skins [6-10].

The use of poultry skins as part of a
protein-fat emulsion in the production of cooked
sausages has a positive effect on the quality and
profitability of the finished product. In addition,
the use of a protein-fat emulsion in the technology
of cooked sausages helps to reduce meat
consumption, which reduces the cost of products
and gives them social significance [11-14].

Among farm birds, the turkey is one of the
largest birds. The mass of adult male turkeys weigh
about 20-30 kg, and female turkeys - 7-10 kg.
Indicators such as live weight, slaughter yield of
edible parts of turkey carcasses (over 70%), the mass
of muscle tissue (up to 60% or more), and pectoral
muscle (up to 28%) in turkeys significantly exceed
those of birds of other species (chickens, ducks) [8].
In agriculture and households, turkeys are bred to
procure meat with elevated nutritional and biological
value. The sensory characteristics of turkey meat are
notably superior [8]. In terms of nutritional
composition, turkey meat boasts a significant protein
concentration, reaching an impressive 28%, a
marked difference from the 14-18% typically
observed in other avian varieties. Additionally, its fat
content falls within a moderate range of 2-5%.
Turkey meat stands out for its abundance of B
vitamins and distinguishes itself by having the
lowest cholesterol levels when juxtaposed with other
types of poultry [8]. It has been demonstrated that
turkey meat has good digestibility by enzymes of the
gastrointestinal tract [8].

At present, the burgeoning expansion of
local poultry farming in the Republic of
Kazakhstan enables the production of a diverse
array of turkey meat products. This trend not only
facilitates the efficient utilization of raw materials
but also promotes a systematic and comprehensive
approach to the processing of turkey meat [7], [9].

When processing gutted poultry meat, the
skin yield ranges from 5-9% of the carcass
weight, and employing efficient cutting methods
can increase this yield to a range of 10-17% [9].
In terms of chemical composition and biological
value, turkey skin, particularly from the neck and
legs, comprises 14-17% proteins, 20-25% fat, as
well as vitamins (A, B1, B2, B3, PP, C, E), and
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calcium. The high-fat content in turkey skin
makes it susceptible to rancidity [8].

The connective tissue in fat can separate
into gelatin and fat during frying, thus contribu-
ting to the formation of a porous texture. To
overcome this shortcoming and stabilize the fat
present in the skin, it must first be emulsified with
the help of additional ingredients and innovative
technologies. Such an emulsion can be used as a
replacement for the main raw material up to 20%
in the production of meat products, such as
cooked sausages, frankfurters, sausages, cooked-
smoked and semi-smoked sausages, ham, pates,
and chopped semi-finished products [10-14].

Many authors have studied the possibility of
using chicken skin in combination with raw mate-
rials from cereals (soy protein, wheat gluten protein)
in the technology of sausage products [15-20].

In the available literature, there is no infor-
mation on the use of such plant raw materials as
green buckwheat flour. Meanwhile, green buck-
wheat flour is characterized by high nutritional
value. It contains more vitamins, minerals, and
essential amino acids than other types of cereal
flour [21].

Currently, the utilization of green buckwhe-
at flour is constrained to its application in the pro-
cessing of minced semifinished meat products.

Therefore, this study aims to investigate the
influence of a protein-fat emulsion extracted from
turkey skin and green buckwheat flour on various
aspects, including physicochemical characterris-tics,
functionaltechnological ~ properties,  structural-
mechanical attributes, and organoleptic para-meters.

Material and research methods

Sausage production

In creating prototypes for cooked sausage,
the following raw materials were used: 1st-grade
beef (GOST 34120-2017. Cattle for slaughter.
Beef and veal in carcasses, half carcasses and
quarters. Specifications), turkey of the 1st
category (GOST 31473-2012. Interstate standard
Turkey meat (carcasses and parts thereof General
specifications), turkey skin, green buckwheat
flour [GOST 31645-2012. Flour for baby food
products]. In the development of prototypes,
supplementary ingredients, namely salt, sodium
nitrite, and ground black pepper, were included.
These components were acquired from the Almaty
food market. Preserved meat was kept in the
Liebherr GKPv 6573 Refrigerator (Germany).
Minced meat from beef and turkey was mixed
using an MP-300 meat grinder. Green buckwheat
flour was added in a hydrated form. Water at
room temperature was used for hydration. The
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degree of swelling of buckwheat flour was
observed for 1 hour.

Minced meat for prototypes of cooked
sausage was prepared in a cutter. According to the
recipe (Table 1), green buckwheat flour was
introduced into the cutting machine, and then
drinking water was added and mixed. Next, meat
components and spices were added and mixed for
3-4 minutes.

The object of the experiment was a cooked
sausage encased in a 45 mm diameter casing.

In the subsequent phase of the study, five
variations of cooked sausages were formulated
and detailed in Table 1. The benchmark for
comparison was established using cooked
sausages manufactured by TU 9213-330-
23476484-01 standards. The thermal treatment of

the boiled sausage samples took place in a
SPAKO universal heat chamber, specifically
designed for a wide range of sausage products.
The temperature of the prepared samples was
meticulously monitored using an infrared
thermometer equipped with a laser pointer and a
Testo 826-T 4 penetrating food probe.

Subsequently, the sausages underwent a
cooling process on ice until they reached a
temperature of 21°C. The finalized products were
hermetically sealed in polyethylene bags through
vacuum-sealing procedures and then stored at a
controlled  temperature of 4+1°C.  This
experimental protocol was replicated across four
distinct production series to ensure the robustness
and reliability of the findings.

Table 1. Formulations for cooked sausage incorporating protein and fat emulsion

Component name Control Ratio of the components of the formulation
sample | option | | option Il | option 111 | option IV | option V
Unsalted raw materials kg (per 100 kg)
Turkey meat, category 1 50 50 50 50 50 50
Ground beef, grade 1 25 25 25 25 25 25
Pork side steak 25
Turkey skin 24 22 20 18 16
Green buckwheat flour 1 3 5 7 9
Spices and additives g per 100 kg
Nitrite-salt mixture 2000 2000 2000 2000 2000 2000
Sugar 200 200 200 200 200 200
Ground black pepper 100 100 100 100 100 100
Ground nutmeg 50 50 50 50 50 50

The moisture content

The moisture content of cooked sausages
was assessed using the drying method by GOST
9793-2016, "Meat and meat products. Methods for
determining moisture".

Ph value

The pH level, representing the concentra-
tion of hydrogen ions in the cooked sausages, was
determined using a potentiometric method. This
technique involves measuring the change in
electrical potential between a glass electrode and a
reference electrode immersed in a sample of the
meat or meat product.

Water-binding capacity (WBC)

The water-binding capacity of cooked
sausages was evaluated using the Grau and Hamm
method. This method involves determining the
guantity of water released from the meat during
gentle pressing, which is then absorbed by filter
paper, resulting in the formation of a wet spot.

Water-holding capacity

The water-holding capacity of cooked sau-
sages was calculated as the disparity between the
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moisture content in the minced meat and the
quantity of moisture separated during the heat
treatment.

Shear stress

The ultimate shear stress in cooked sausage
was assessed using the immersion cone method.

Sensory analyses

The evaluation of the sensory characteristics
of the cooked sausages involved eight trained pane-
lists following the guidelines outlined in Standard
ISO 11036-2017. Each panelist independently asses-
sed the taste, color, aroma, and texture of the cooked
turkey sausages using a 5-point hedonic scale (1:
extremely poor, 2: poor, 3: acceptable, 4: good, and
5: excellent). To ensure unbiased evaluation, 2-centi-
meter pieces of sausages were presented on white
polystyrene plates, each assigned a unique four-digit
code. These codes were randomly arranged for
assessment by the panelists. The experiments were
conducted in a purposefully designed and well-illu-
minated room, and the average score was computed
for each product.
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Experiments on the trial production of coo-
ked sausage, involving the analysis of physicoche-
mical, functional-technological, structural-mecha-
nical, and organoleptic parameters of the product,
were conducted at the Scientific research institute
"Food Safety" of Almaty Technological
University.

pH, unit

Results and discussion

In our studies carried out with prototypes of
protein-fat emulsion, a certain dependence of
water-binding ability on pH was noted. Thus, with
an increase in pH, the water-binding capacity in
the test sample also increased [22].

y=-0,108%% +0,759% + 4,804
R*=0,861

experimental variants of protein-fat emulsion

w v

Figure 1. Dependence of pH of experimental samples on the level of injection protein and fat emulsion

24

moisture binding capacity, %
=
(=]

Figure 2. Dependence of
introduction
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Figure 3. Dependence of ultimate shear stress of experimental samples on the level of protein-fat emulsion introduction

It has been shown that when green buck-
wheat flour is added to minced turkey skin, the pH
increases to certain indicators - from 5.5 units to
6.25 units, then noticeably decreases to 5.89 units.

A similar picture is observed in the study of
WBC in different versions of prototypes of the
protein-fat emulsion.

In the prototype of option I, the water-
binding capacity of PFE was 71.72%. The
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maximum rate of PFE water-binding capacity -
81.25% - turned out to be in option I11.

In options 1V and V, the studied indicators
deteriorated. Therefore, research has indicated that
the best option for the protein-fat emulsion was
option 11 (turkey skin - 20%; green buckwheat
flour - 5%).

In the process of increasing the dosage of gre-
en buckwheat flour in the composition of the pro-
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tein-fat emulsion, a gradual increase in WBC occur-
red, the level of which stabilized over time [22].

An increase in the level of WBC is
facilitated by the mixing process, namely the
action of table salt with green buckwheat flour
and chopped turkey skin [22].

The dual-complex system inherent in the
formulated protein-fat emulsion, extracted from a
combination of turkey skin and buckwheat flour,
operates based on interactions between two
compounds characterized by opposite charges.
Essential to this system is the presence of at least
one polyelectrolyte, contributing to the
electrostatic interactions that shape the overall
structure and stability of the emulsion [22]. The
creation of a novel protein-fat emulsion can take
place  within  systems featuring  various
combinations of interacting components. This
includes scenarios where there is a pairing of a
polyelectrolyte with a low molecular weight ion,
such as a polyacid with a cation or a polybase

temperature of massaging, min

amount of protein-fat emulsion, %

Figure 4. Changes in pH at different levels of PFE and agitation

15

0 5 amount of protein-fat emulsion, %

0 10

with an anion. Alternatively, the formation of the
emulsion can also occur through the interaction
between a polyacid and a polybase. These diverse
combinations contribute to the versatility and
adaptability of the protein-fat  emulsion
formulation process [22]. The coexistence of two
oppositely charged polyelectrolytes within a
mixture imparts the capability to engage in
interactions leading to the formation of associates.
These associates exhibit superior structure-
forming abilities compared to the original
individual components. The synergy between
oppositely charged polyelectrolytes contributes to
the enhancement of the overall structural
properties, showcasing the potential for intricate
and robust formations in the resulting mixture.
The findings from the examination of the
physicochemical, functional-technological, and

structural-mechanical characteristics of the final
cooked sausages are illustrated in Figures 4, 5,
and 6.

7,0-7,5
6,570

6,0-6,5

pH, unit

5,5-6,0
5,055
4,550
W 4,0-4,5
" 3,5-4,0
3,035

®2,5-3,0

m 70-80

®60-70

m 50-60

m 40-50

™ 30-40

Figure 5. Variation in WBC at different levels of PFE and agitation

This composition with structure-forming
properties not only maintains high detoxification
efficacy but also enhances the structure-forming
ability of the protein filler. Consequently, minced
meat systems incorporating this formulation
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exhibit a juicy and tender texture. The synergy of
these attributes contributes to the overall quality
of the product, ensuring both effective detoxify-
cation and a pleasurable textural experience in
minced meat preparations [22].
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hydrolysis process appears to generate protein

The impact of meat pH on water-binding
capacity (WBC) holds a significant role. Given
that the isoelectric points of meat proteins reside
in the "acidic" pH range, particularly around 5.3,
an elevation in the concentration of hydrogen ions
results in a reduction in the water-binding
capacity (WBC) [23]. The acidic conditions bring
about changes in the protein structure, influencing
its ability to bind water effectively. This insight
underscores the importance of pH regulation in
understanding and manipulating the water-binding
characteristics of meat proteins [23]. The
observed dependence, particularly evident during
stirring, can be elucidated by the formation of
protein molecules with proteinase activity at the
initial stages of hydrolysis. These molecules
possess a considerable number of readily
accessible charged groups, contributing to their
capacity to retain water effectively. The enzymatic

ar stress limit, Pa

she

amount of protein-fat emulsion,%

fragments with enhanced water-binding capabili-
ties, explaining the observed relationship during
stirring. This phenomenon underscores the
intricate interplay between protein structure,
hydrolysis, and water retention [23]. Beyond 8
minutes of stirring, there is an accumulation of
oligopeptides and free amino acids. Notably, these
components lack the effective water-binding
capacity observed in larger protein structures [23].
Moreover, the resultant amino acids, through a
decrease in the pH of the medium, further
exacerbate the decline in water-binding capacity
(WBC) [23]. This dual effect, involving the
presence of less water-binding molecular
structures and the acidification of the medium,
underscores the intricacies of the hydrolysis
process and its impact on the water-holding
properties of the system.

Figure 6. Change in ultimate shear stress at different levels of PFE and agitation

Structural and mechanical parameters of
prototypes of cooked sausages were determined
after heat treatment.

Moreover, it was discovered that the optimal
value of the ultimate shear stress was the most
optimal in option Il and amounted to 321.86 Pa.

In summary, the conducted experiments
have demonstrated that incorporating a protein-fat
emulsion at levels of up to 30% brings about a
significant enhancement in the functional-
technological and structural-mechanical properties
of the minced meat used in experimental sausages.
The findings provide conclusive evidence that the
composition of experimental sausage No. 3 stands
out as optimal, showcasing the positive impact of
the protein-fat emulsion on various characteristics
of the final product.
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An examination of the relationship between
the duration of mixing and the quantity of protein-
fat emulsion in cooked sausages revealed correla-
tions with physicochemical, functionaltechnolo-
gical, and structural-mechanical parameters. The
analysis indicates that within the minced meat, a
considerable portion of moisture becomes
securely bound. This binding occurs due to the
grouping and robust retention of water molecules
around the solvate shells of fat globules and
proteins [23]. The observed phenomena suggest
that the presence of the protein-fat emulsion plays
a crucial role in influencing the water-binding
characteristics of the minced meat, thereby
impacting various aspects of the sausage's overall
composition and quality.
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Figure 7. Sensory properties of cooked sausages

The sensory evaluation data of the cooked
sausages (Figure 7) in this study revealed significant
differences among various formulations, particularly
when compared to the control sample. Notably,
sausages containing PFE and green buckwheat flour
exhibited distinct variations in taste and smell.
Specifically, option 111, which incorporated turkey
skin - 20% and green buckwheat flour - 5%,
received the highest ratings in taste (4.6) and smell
(4.7) among all the options. This suggests that the
addition of PFE positively influenced these sensory
attributes. Conversely, option 1V, with increased
PFE content, demonstrated the lowest values for
color, smell, and consistency, indicating a negative
impact on overall organoleptic characteristics.

Conclusion

This research showcases the significant
impact of using a protein-fat emulsion derived
from turkey skin and green buckwheat flour in
making cooked sausages. Incorporating this
emulsion within specific limits, along with
controlled mixing, notably improved sausage
structure. This improvement was seen in optimal
pH, increased water-binding capacity, and better
shear stress, crucial for texture. Mathematical
models derived from temperature assessments
help predict and control sausage properties. Green
buckwheat flour reinforced meat structure and
enhanced pH and water-binding capacity. This
highlights the potential of natural, plant-based
materials in processed meat. The emulsion
positively affected sensory aspects—color, taste,
aroma, and texture—enhancing the overall
sausage experience. These findings suggest these
ingredients can improve sausage production
technically and enhance consumer appeal.
Ultimately, the research offers insights into the
food industry, guiding better formulations and
processes for superior sausages, and meeting
changing consumer needs for nutrition and
experience.

Option II

taste
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ANALYSIS OF THE INFLUENCE OF HEATING TEMPERATURE
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The study examines the influence of heating temperature during the convective drying of fruits on the mass
fraction of moisture in the finished product. Convective drying is a promising method for preserving products,
allowing the production of dried fruits that can provide essential nutrients year-round. The experiments detailed in
this article aim to establish optimal fruit drying modes. Standard methods were used to analyze the experiments
according to regulatory documents in force in Kazakhstan. The authors proposed diagrams of convective drying of
the fruits in the south of Kazakhstan. According to the constructed schemes, it can be seen that the heating
temperature during the drying process affects the final product. According to the analysis, an increase in heating
temperature results in a decreased drying time. At the specified time, the highest conversion rate of the relative mass
of the dried product is detected. Additionally, it was obtained that the temperature, size, and structure of fresh raw
materials affect the period of maximum moisture volatilization rate. The authors carried out a sensory evaluation of
the main quality indicators: taste, color, odor and consistency. The optimal characteristics of the indicators were
determined. They were extracted at a heating temperature of 50 ....65 °C. Numerous experiments have shown that it
is necessary to offer such convective drying parameters. Convective drying temperature for apples is 50-55 °C, for
apricots - 55-65 °C, for prune plums - 60-65 °C. Such results will be useful in the technology of fruit and vegetable
processing.

Keywords: convective drying, temperature, fruits, mass fraction of moisture, organoleptic
evaluation, analysis.

KOHBEKTHUBTI KEIITIPY ITPOLECIHE KbI3JIBIPY
TEMIIEPATYPACBIHBIH 9CEPIH TAJIJIAY

'H.B. AJIEKCEEBA* “*M.U. CATAEB, *?A.M. A3UMOB, *3.M. IIIAKUPbSIHOBA,
III. EJIVUCEBRAEB, “K.C. AIIIUPFAEB

(*«InnovTechProduct» dKIIC, Kazakcran, IlIbIMKenT Kajacel, 18 marpin ayaansl, 17 yii, 7 morep,
2M. Dye30B aThIHAarsl oHTYCTiK Kazakcran ynusepcureri,
Ka3zakcran, 160012, llIsiMkeHT Kanackl, Toyke XaH TaHFBLIbI, 5)
ABTOP-KOPPECTIOHICHTTIH AIIEKTPOHIBIK MoIITack: Nina_vadimovna@mail.ru*

byn 3epmmey scymoicol sncemicmepoi KoHeeKmuemi Kenmipyoin Kbl30blpy mMeMREPAmypacbiHbly OailblH
OHIMHIN bLNRATILIHBIY MACCANBIK yaeciHe acepin 3epmmeyze dazeimmanzan. Koneekmuemi kenmipy - oyn mazamont
cakmayowly, nepcnekmueanst a0ici. Kvin 60itbl adam azzaceln naidanvl KOMHOHEHMMEPMEH KAMMAMACHI3 eme
anameln  Kenmipinzen cemicmepoi anyea MyMKIiHOIK Oepedi. ConoviKkman ocvl Mmakanada Keamipinzen
maocipubenep ncemicmepoi Kenmipyoin, OHmMAUAbl pedcUMOEPIH opHamyeza oOazvlmmangan. IKcnepumenmmepoi
manday ywin Kazakcman aymazelnoa KOJAOGHLLIAMBIH HOPMAMUEGMIK KY)CAmmapza caikec Cmanoapmnivl
a0icmep Koa0anvlnovl. Kemicmepoi koneekmuemi Kenmipy Kecmenepi depinzen. Kemicmepoi kenmipyoin Kvl30b1py
memnepamypacsluvly OaiiblH OHIMHIN canacvlna acepi Oanendendi. Kypezar scemicmepoi opeanoienmuxanvlk
bazanay aodici ycvinvinzan. bepinzen Kpl30vipy memnepamypacoiHbly, HCOAPLIAAYbIMEH OHIMHIN CAIbICHbIPMATbL
MACCACHIHBIY 032€PY HCbIIOAMOBIZbIHA CIVIKEC Kelemin YaKslm a3aamuiusl anbikmanovl. Convimen Kamap, vliz2anosl
KemipyoOil, eH H#co2apbl Heol10AMObIZLIHA MEMREPAMYPA 2aHA eMeC, COHbIMER Kamap xcemicmepoit, Kypolivlmbl MeH
Monuepi 0e acep ememini anvikmanovl. Kypzax scemicmepze opzanonienmuxanslk 6azanay y;eypeizinoi (0ami, myci,
uici, koncucmenyusacot). EHq dcarxcol opzanonenmukanvlx Kopcemkiwimep Kvizovlpy memnepamypacot 50....65 °C
Ke3inoe aHblKmanovl. 3epmmeynep He2i3in0e KOHEEKMUGMI KENNIPYy meMnepamypacsl YyColHbliaobl: aima yuiin 50-
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55 °C, epixk ywin 55-65 °C, Kapa epix ywin 60-65°C.Coinax namusicenepin umnicenepnik madxjcipubeoe icemic-
KOKOHIC OHIMOEpiH OHOEY MmeXHO102UACHIHOA KOJ10aHy2a 601adbl.

Heri3sri ce3iep: KOHBEeKTHBTI KeNTipy, TeMmepaTypa, :KeMmicTep, BUIFANIBIH MaccalbIK YJieci,
OPraHoOJIENTHKAJIBIK 0aFajay, Tajaaay.

AHAJIA3 BJIMSTHASA TEMIIEPATYPbI HATPEBA HA
NPOLHECC KOHBEKTUBHOU CYIIKHA

'H.B. AIEKCEEBA*, “*M.1. CATAEB, *?4.M. A3UMOB, *3.M. IIIAKHUPhAHOBA,
2[IIE. IVICEBRAEB, YK.C. ALIIUPFAEB

(*TOO «InnovTechProduct», Kazaxcran, ropox IllIivkenT, 18 mukpopaiion, nom 17, keaprupa 7,
2JOxno-Kazaxcranckuii ynusepeuter umM. M. Ays30Ba,
Ka3zaxcran, 160012, ropoa IIpiMkeHT, npocnekT Tayke xana, 5)
DreKTpoHHAs M0YTa aBTOpa-KoppecmonaeHTa: nNina_vadimovna@mail.ru*

Jlannoe uccnedosanue Hanpasneno Ha usyueHue GAUAHUI MEMNEPAMYPbl HAZPEEA KOHEEKMUBHOU CYUWIKU
N0008 HA MACCOEYI0 007110 61a2u 20m06020 npodykma. Koneekmuenas cywika seisemcs NepCREKMUGHBIM
cnocooom Koncepsuposanus npodykmos. Ilozeonsem noayuums cyuienvle ni00bl, KOMOpble KPy2io200UudHO MO2ym
obecneuusams uenoseuecKuil OpPeaHu3M noae3nbimMu Komnonenmamu. Ilosmomy Ikcnepumenmol, npugedenHsle 6
O0aHHOIl cmamve, HANPAGIEHbBI HA YCHMAHOGIEHUE ONMUMANBHBIX PENCUMOE CYWIKU ha00os. /[lna aunanusa
IKCREPUMEHMO6 NPUMEHAIU CIAHOAPMHbBLE MEMOObl COZNACHO HOPMAMUGHBIM OOKYMEHMAM, OeiicCmeylouum na
meppumopuu Kazaxcmana. Asmopamu npeonazaromcs ouazpammvl KOHEEKMUGHOU CYUIKU UCCTIEOYEMbIX (PPYKMOG
10za Kazaxcmana. Ilo nocmpoenmnvim cxemam RpoCaedcusaemcs, 4mo memnepamypa Hazpesa 6 npouyecce
BLICYIUGAHUA 6030€liCEyem Ha KOHeYHblil npodykm. B pesynomame ananuza ouazpamm MoxicHo ymeepicoams
cnedyiowee. Ecnu noonumaemcss memnepamypa Hazpeea, mo Kak cile0cmeue, 6pems HA CYWIKYy (OpyKmos
yoasnsemca. Ilpu ommeuennom epemenu o0OHapysCuUsaemcs HAUGONLWAS CKOPOCHIL  RPEOOpPA308aAHU
OMHOCUMENbHOU MACCbl 8bICYUWIeHN020 u3denus. Takice 6 npouecce oOnvimos 0bL10 NOAYUEHO: HA NEPUOD
MAKCUMATILHOU CKOPOCHU YIEMYUUGAHUS 61A2U 6030€HCMEYIOM MeEMREpamypd, paimep u CHPYKmypa ceexicezo
colpbs. Asmopamu npoeedeno ceHcopHoe onpedesieHue OCHOBHBIX NOKA3AMENel KAYecmed: 6KyC, Ueem, 3andx,
Koncucmenyus. Bviiu onpedenenvt onmumanvhole ceolicmea nokazameneii. Hx nonyuunu npu memnepamype
Hazpesa 50...65 °C. Muozouucnennvle Onvlmsl NOKA3AAU UENECO0OPAZHOCMb NPeONAzamy makue NaApamempol
KoHeekmuenou cywiku. Temnepamypa Koneekmugnoul cywiku: 0aa a0a0k 50-55 °C, aopuxoca 55- 65 °C,
yepnocausea 60-65°C. Pezynvmamul UCCIE008AHUA MOZYM OblMb UCHOIb306AHbI 6 MEXHONOZUU Nepepadomku
nJ1000060UHOTL RPOOYKUUU.

KiroueBble c/i0Ba: KOHBEKTHBHAS Cyuika, TeMmiiepartrypa, IJIoAbl, MaccoBast 10Js BJIaru,
opraHoJenTuIeCKasi OueHKa, aHaJIu3.

Introduction additives in various products to enrich them with

Convective drying is an advanced method vitamins and trace elements.
of food preservation [1]. The best possible results The purpose of the study: selection of
of the drying stage are achieved by carrying out temperature regimes of convective drying of fruits.
numerous experiments. Therefore, it is necessary Obijects of research. The objects of the study
to select the preferred characteristics of drying were fruits such as apricots, prune plums, apples.
regimes on a scientific basis. The result will be Materials and research methods
high-quality finished products. It is important to Experimental studies were carried out in the
demonstrate the sensory and physicochemical testing regional laboratory of engineering profile
properties of the dried product [2]. "Structural and biochemical materials" of the M.

Through the method of convective drying, a Auezov South Kazakhstan University (Shymkent,
diverse range of fruit raw materials can be Tauke Khan str. 5), InnovTechProduct LLP,
preserved. Since fruits are seasonal products, Shymkent. The experiments were conducted
producing dried fruits ensures their availability to during the spring and summer months.
the population year-round, thereby enhancing the Generally accepted standard methods of
nutritional structure of diets. Dried fruits can be raw material research were used to implement the
sold as standalone products or used as food tasks. The raw materials were sourced from the

southern region of Kazakhstan.
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The range of analyzed convective drying
modes was selected in such a way as to ensure the
preservation of useful elements in fruits [5]. The
experiments were carried out on a laboratory
convective drying unit at heating temperatures
from 40 to 80°C in increments of 5 degrees. The
fruits were dried on pallets in one layer. The
control parameters of drying were the drying
heating temperature (0 °C), the mass fraction of
the moisture of the fruit (%) [6]. Regulatory
documents were used for comparative
characteristics of the products obtained.

Results and discussion

For the experiments in question, we
selected apricots. The apricots were dried in one

Mass fraction of
moisture,%

layer, previously divided into two halves. At the
stage of apricot cleaning, the seeds were removed.
The halves of apricots were laid out on sheets of
convective drying with the pulp facing up. The
apricot fruits did not touch each other. The
specimens were subjected to convective drying
using a blowing fan. The set drying time at a
temperature of 50 degrees is 18-24 hours. At a
temperature of 65 degrees, the drying time was 18
hours. Apricot drying was stopped when the mass
fraction of dried fruit moisture reached 10-20%.

Below we present a graph of the decrease in
the mass fraction of apricot moisture during
convective drying (Fig.1).

Influence of heating temperature

45 50 55

60

65 70 75 80

Heating temperature, 0 °C

Figure 1. Influence of heating temperature during convective drying of apricot on its mass fraction of moisture

The graph shows that the dynamics of the
decrease in the mass fraction of apricot moisture
iS an uneven process. The value decreased at a
drying temperature of 40 °C from 28% to 10% at
a drying heating temperature of up to 80 °C. The
optimal results were obtained with the values of
the mass fraction of dried apricot moisture of 18-
20% at a drying heating temperature of 55-65 °C.

Next, we aimed to establish the influence of
the heating temperature during the drying of
plums on the reduction of their mass fraction of
moisture. Drying of the prunes was stopped when
the mass fraction of moisture in the dried fruit
reached 20-25%. The plums were dried in a single

Mass fraction of
moisture,%

layer, having been previously divided into two
halves. At the stage of plum cleaning, the seeds
were removed. The plum halves were laid out on
sheets of convective drying with the pulp facing
up. The plum fruits did not touch each other. They
were thoroughly blown by a convective drying
fan. The set drying time at a temperature from 45-
50 °C to 70 °C for the finished product is 16
hours.

We will present a graph illustrating the
decrease in the mass fraction of moisture in
prunes during convective drying, depending on
the drying heating temperature (Fig. 2).

Influence of heating temperature

45 50 55

60

65 70 75 80

Heating temperature, 0 °C

Figure 2. The influence of the heating temperature during convective drying of the plum on its mass fraction of

moisture
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The research diagram demonstrates the
following effective characteristics. The normative
values of the mass fraction of moisture of prunes
at the drying stage in the region of 20-25% were
noted at a heating temperature of 65-70 °C [5].

The  subsequent  experiments  were
conducted on apples. The initial study examined
the heating periods and their impact on the
mechanical properties of apple slices. The
findings of the study indicate a need for energy-
saving measures to facilitate rapid drying. The

Table 1. Results of convective drying of apples

product obtained exhibited preserved properties of
high quality in comparison with conventional
drying [6].

The next object of the experiments was also
apples [7]. We made semi-finished products from
apples with a thickness of 1 mm, 4 mm, 5 mm,
and 6 mm. The prepared semi-finished products of
fresh apples were placed on a convective drying
mesh pallet in one layer. At the end of convective
drying, the following results were observed,
which are shown in Table 1.

Mode Thickness of the semi- Thickness of the semi- | Thickness of the semi- Thickness of the semi-
finished product finished product finished product finished product
1 mm 4 mm 5mm 6 mm
Product Mois-ture, Product Mois- Product Mois- Product Moisture,
Readiness % Readiness ture, Readiness ture, Readiness %
% %

1 Ready 20 Ready 20 Not ready, 30 Not ready, 35
drying drying

2 Ready 20 Ready 20 Not ready, 30 Not ready, 35
drying drying

As indicated in the table, the thickness of
the semi-finished product significantly influences
the degree of drying of the finished product [8].
When the thickness of fresh apples is 1 mm, apple
chips with a visually appealing appearance and
pleasant taste are obtained, and the moisture
content of the finished product conforms to
standard values. We observed that with
thicknesses ranging from 1 mm to 4 mm and
under modes 1 and 2, we consistently produce
dried fruits with physical-chemical properties

meeting standard specifications. However, when
the thickness of the semi-finished product
increases to 5 or 6 mm, inadequate drying of the
finished product occurs, resulting in an excess of
moisture content above normative levels. Both
drying time and temperature significantly
influence the production outcomes.

We will consider a graph illustrating the
decrease in the mass fraction of moisture in apples
during convective drying, depending on the
drying heating temperature (Fig. 3).

Influence of heating temperature

Influence of heating
temperature,%

40 45 50 55

60

65 70 75 80

Heating temperature, 0 °C

Figure 3. The influence of the heating temperature during convective drying of apples on its mass fraction of moisture

Based on the conducted experiments, the
duration of drying and the yield of finished fruit

products during convective drying were

established (Table 2).

Table 2. Duration of drying and yield of finished fruit products during convective drying

Name dried fruits Drying time in hours | Output of finished products
Dried apricots 18-24 13-18
Prunes 16-18 19-20
Apples 2 18-20




AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapmbichl. 2024, Ne2,

The chemical composition of dried fruits
post-convective drying is detailed in Table 3
[9,10]. The work investigated the effect of con-
vective drying of feijoa on the physicochemical
characteristics, as well as drying parameters
(energy consumption and drying speed). Feijoa
fruit pieces were dried at temperatures of 50, 60,
and 70°C, air speed of 0.5 and 1 m/s, and

thickness of 0.003 m and 0.005 m. Optimal
conditions were a temperature of 50.83 °C, air
speed of 1 m/s, and thickness of 0.003 m. The
results show that convective drying is a suitable
and cost-effective method for obtaining functional
ingredients while maintaining biocompounds and
biological activity [11].

Table 3. Chemical composition of dried fruits during convective drying

Name of indicators | Meaning
Dried apricots
Moisture, % 13-18
Proteins, g 4,0-4,8
Fats, g 0,085-0,1
Carbohydrates, g 44-48
Prunes
Moisture, % 20-25
Proteins, g 0,96
Fats, g 0,16
Carbohydrates, g 28,08
Apples
Moisture, % 20
Proteins, g 2,3
Fats, g 0,1
Carbohydrates, g 83

Practical research yielded the duration of
convective drying for all objects at temperatures

ranging from 40°C to 80°C, with increments of 5
degrees (Table 4).

Table 4. Duration of convective drying of fruits at temperature selection, h

Type of fruit Drying temperature, °C
40 45 50 55 60 65 70 75 80
Apricot 36 32 24 22 20 18 16 14 12
Plum 26 24 22 20 18 16 14 12 10
Apple 3,5 3,0 2,5 2,0 15 1,0 0,5 0,2 0,1

The whole process of convective drying can
be represented in three stages. During the first
stage, the temperature of the product decreases by
several degrees, and the relative mass decreases
by 2-5%. At this phase, the moisture of the macro
capillaries of the product is removed. After 10
minutes, when the temperature in the chamber
reaches the required level, the temperature and the
rate of dehydration of the product begin to
increase, and the second stage of dehydration
begins [12].

Convective drying is characterized by the
presence of a second stage of drying. During this
period, there is an increase in the drying rate.
With numerous fruit varieties globally, each fruit
possesses unique characteristics. After conducting
multiple experiments, it was observed that an
increase in heating temperature correlates with the

67

highest rate of variation in the relative mass of the
final object [13].

The obtained research results are as
follows. The time of the highest rate of moisture
removal is influenced not only by temperature but
also by the structure and size of the fruits
themselves. During the experiments, large
parameters and the thickness of the fruit
influenced a decrease in the intensity of moisture
evaporation from the center of the product to its
outer layers. Therefore, there is an increase in
time, which is so important to establish the
highest rate of moisture removal.

During the second stage, microcapillary
moisture and osmotic moisture evaporate during
drying [14].

During the third stage, there is a specific
reduction in the drying rate, during which mono-
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and polymolecular adsorption moisture is
removed from the material. This period is
characterized by the highest binding energy. To
evaluate sensory properties, an approach based on
indicators such as color, taste, smell, and

consistency was employed. The proposed
indicators were rated on a scale of 5 points [15].
Thus, the total points ranged around 20 points.
Table 6 presents the results of the sensory
analysis.

Table 5. Results of organoleptic evaluation of dry fruits when selecting the temperature of convective drying

Type of fruit Indicator Drying temperature, °C

40 45 50 55 | 60 | 65|70 | 75|80
Apricot Taste 4 4 45 5 515121210
Color 4 4 4 5 5 (5]2]2]1
Smell 4 4 4 5 5513|310
Consistency 2 2 3 5 5 |5]2]2]|1
Total 14 14 16 20 | 20 |20 9 ]9 |2
Plum Taste 4 4 5 5 4 13121211
Color 4 4 5 5 3 [3]1]1]1
Smell 4 4 5 5 3 |2]12]12]0
Consistency 4 4 5 5 3 2 1412 |2
Total 16 16 20 20 |15 |10 9 |7 | 4
Apple Taste 3 3 4 4 5 51328
Color 3 4 4 5 5 (5]3]3]2
Smell 4 4 4 4 553|110
Consistency 3 3 3 4 5 51312
Total 13 14 15 17 |20 |20]12| 7 | 4

The optimal technological characteristics of REFERENCES

sensory properties in apricots (from 16 to 20 points)
were achieved under the following conditions: the
heating temperature range of 55-65 ° C. When the
temperature rises to 80 °C the scores of organoleptic
properties are reduced to 2 points.

The maximum scores of sensory charac-
teristics were obtained at the heating temperature
of 50-55 °C for drying apples (Table 5). Indicators
corresponding to the standard for prunes were
observed at a temperature of 60-65 °C.

Conclusion

The proposed method was used to study the
effect of heating temperature on the efficiency of
the fruit drying process during convection. Taking
into account the optimal ratio between the
dehydration time and the degree of preservation of
important fruit components, the following values
of the heating temperature during drying should
be recommended for the production of fruit
processing: for apples - 50-55 ° C, apricots - 55-
65 °C, prunes 60-65 ° C.
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DEVELOPMENT OF GALETTE TECHNOLOGY USING PECTIN CONCENTRATE
AND WHOLE-GROUND FLOUR FROM CEREALS
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The food industry, covering industries that produce goods for consumption by the population, is a central link
in ensuring food security. In this regard, high-quality, medically balanced and safe nutrition is of utmost
importance. In this regard, the use of pectin substances as natural detoxifiers and whole-ground flour in the
production of galets will solve the problem of meeting the needs of the population in safe food products with high
nutritional and biological value. The aim of the work was to develop galettes of increased nutritional value using
pectin concentrate and whole-ground flour from cereals. The article examines the effect of beetroot pectin
concentrate on the quality of galettes made from a mixture of wheat and whole-ground corn, buckwheat flour. The
optimal dosage of whole-ground corn flour of 15%, buckweat flour - 20.0% in the production of galets from wheat
flour of the first grade, in which the quality of finished products is similar to control samples, is justified and
determined. It was found that the nutritional and biological value of the developed galettes is higher than in the
control samples, the products obtained meet the safety requirements of TR CU 021/2011.

Keywords: pectin concentrate, whole-ground corn flour, whole-ground buckwheat flour,
galettes, quality, safety.

MEKTUH KOHIEHTPATBI MEH JOHII JAKBLIJIAPJIAH AJIBIHFAH TYTAC
YHTAKTAJIFAH YH/IbI TAVJAJIAHBIN FAJIETAJIAP TEXHOJIOTUSICBIH O3IPJIEY

K.O. KAPBIVIKACHPIHOBA*, I'K. HCKAKOBA,
M.I1. BAMBICBAEBA, H.b. BATbIPEAEBA

(AnMaThI TeXHOTOTHAIBIK yHUBepcuTeTi, Kazaxcran, 050012, Anmarsi, TeJie 6u kem.,100)
ABTOP-KOPPECTIOHAEHTTIH MIEKTPOHABIK motrackl: Zh_zhuldiz@mail.ru*

Xanvlk mymuiHyst ywin mayap oHOipemin cananapovl KAMMUMbBIH MAMAK OHEPKICIOI a3vlK-mynik
Kayincizoizin Kammamacslz emyoiy; opmanvlK OyviHbl 00abIN MaAdBLLIAOLL. Ocblzan 0aIAHBICMBL MEOUUUHANDIK,
HOpMAanapovl ecKepe Ombulpovln, CARAIbl, MEHOECMIPIIcen JHcaHe Kayinciz mamaxmany ome mampizovl. Ocvizan
Oainanvicmel nekmunoi 3ammapovt maduu O0emOKCUKAUUA PpemiHde MHcoHe mymac YHMAKmauigan YHObl
2anemanap OHOIpiciHOe RANOANAHY, XATbIKMbIY MAAMOBIK HCIHE OUONOUANBIK KYHOBLIbIZbL Hco2apbl Kayinciz
mazamea Oezen Kadicemminikmepin KaHA2AMMAHOBIPY MIcenecin uieutyze MyMKiHOIK Oepedi. Kymvicmuiy
MaKcamvl NeKMUH KOHUEHMPAMBIH JHCIHEe 0IHOI 0aKblIOAPOAH ANLIHEAH MYMAC YHMAKMAA2AH YHObl KOJ0aHy
apKbLIbL MARAMOBIK, KYHOBLIbIZbL JHCO2APbL 2a71emanap eHoipy 00nvin maowviiovl. Makanada KaHm Kbi3blAUIACLIHAN
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QIbIHZAH NEeKMUH KOHUCHMPAMbIHBIY, MYMAc MAapmuvlizan cyzepi, KApaKymolK JHcaHe Oudail YHOAPLIHbIH
KOCRACHIHAH JICACANIBIHRAH 2aiemanapovly, canacvlha acepi 3epmmendi. bBipinwi cypuinmor 6udail yHvinau
JHcacanviHan 2anemanap OHOIpicinde mymac ywmaxmanzaum sucyzepi ynoinviyy 15%, xapaxymoi ynor - 20,0%
OHMAIIBl MONUepIeMeci AHLIKMAN0bl, OY1 Hcaz0aioa OailblH OHIMHIH CARACLL CLIHAMA2A YKcac 001ao0bl.
Onoipinecen zanemanapovly JHcaAwa MYPIHIH MAAMOBIK JHCIHE OUO0I0ZUANBLIK KYHOBLIbIZbL CHIHAMA2A KAPazanHoa
JHcozapuvl eKeHoici 0anendendi, COHbIMEH Kamap aiblH2AH JMCaHa OHIMHIY Kayinci3dik kepcemkiwmepi TP TC
021/2011 mananmapuina caii Kenoi.

Heri3sri ce3mep: MeKTHH KOHUEHTPATHI, TYTAC YHTAKTAJFAH JKYrepi YHbI, TYTaC YHTAKTAJIFaH
KapaKkyMbIK YHBI, rajierajap, cana, Kayincismik.

PA3BPABOTKA TEXHOJIOI'MH I'AJIET C HCIIOJIbB3OBAHHUEM NEKTHHOBOTI'O
KOHUEHTPATA U HEJBHOCMOJIOTOU MYKMU U3 3EPHOBBIX KYJIBTYP

K.O. JKAPBIVIKACPIHOBA*, I'K. HCKAKOBA,
M.IT. BAUBICEAEBA, H.5. FATbIPEAEBA

(AamMaTuHCKHUi TexXHOJIOrn4Yeckuii yausepcurer, Kazaxcraun, 050012, Anmarsl, yia. Tose 6u, 100)
DnekTpoHHas nmo4ura aBropa koppecrnonaenta: Zh_zhuldiz@mail.ru*

ITuuieeasn npomvluiIeHHOCMb, 0X6AMBIEAIOWAA OMPACIU, NPOU3COOAULUE MOGAPLL ONA NOMPEdIeHUA
Hacenenuem, A6AAEHCA YEHMPATbHBIM 36€HOM 6 06ecneuenuu npooo6oIbCmeeHHON be3onacnocmu. B smom nnane
ype3spluaiinoe 3Hauenue npuodpemaem KauecmeeHnoe, COANAHCUPOBAHHOE C YUemOM MEOUUUHCKUX HOPM U
oezonacnoe numanue. B ceazu c ymum ucnonp3oeanue neKMuHoGbIX eujecmae, KaK RPUPOOHbIX 0enOKCUKAHM 08, U
YeIbHOCMOSIOMOLI MYKU 6 RPOU3800CHEe 2anen NO360JUM Peuiums npodnemy y0oe1emeopenus nompeonocmei
Hacenenus 6 0e30NACHBIX NPOOYKMAX RUMAHUA C 6bICOKOU RUWe6oll u Ouonozuueckoii yennocmoio. Ilenvio
pabomel Oviia paspabomka zanem HOBLIUWEHHOUW NUWLEEOI WEHHOCHU C UCHONb308AHUEM NEKMUHOB020
KOHUeHmpama u yeibHOCMON0MON MyKU U3 3ePHOGLIX Kyabmyp. B cmamve uccnedoeano énuanue c6exknoeuunozo
NEeKMUH0B8020 KOHUEHMPAma HA KA4ecmeo 2anem u3 cMecU RUWEHUYHOU U UENbHOCMONOMON KyKypy3HOIl,
2peunesoii myku. Qbocnosana u onpedenena ONMUMAILHAA 003UPOBKA UEAbHOCMOI0MOI KYKypy3nou myku 15%,
2peuneeoii myku - 20,0% npu npouzgoocmee 2anem u3 RUEHUYHOI MYKU NEPEO20 cOpMA, NPU KOMOPHIX KAYeCneo
20moGvIX U30enuil AHAI0ZUYHO KOHMPOJIbHBIM 00pazyam. YCMaHoe1eHo, 4mo nuwesas u 0uonozuyeckasn
YeHHOCMb PpAa3pabomannblX 2aiem 6eviie, 4Yem KOHMPOJILHBIX 00pA3U08, a4 MAKdHce ROAYUEHHble U30eUs
coomeemcmeyiom no nokazamenam oéezonacnocmu mpevosanuam TP TC 021/2011.

KiroueBble cj10Ba: MNEKTHHOBbIi KOHIEHTPAT, LeEJbHOCMOJIOTasi KYKYpPY3Hasi MYKa,
LeJIbHOCMOJI0Tas IPeYHeBasi MyKa, rajeThl, Ka4ecTBO, 0€301aCHOCTbD.

Introduction Plain galettes are made from first, second, and

Confectionery products, including flour plain flour for long-term storage. They contain
products, with their appearance, taste and smell, minimal amounts of sugar and no fat. Enhanced
are sweets intended to bring joy to people both on galettes contain 10% fat. Dietary galettes are
holidays and in everyday life. No special day can divided into high-fat and low-fat depending on the
be celebrated without a holiday cake or other amount of fat they contain. Galettes are a rare type
confectionery. Since confectionery products are a of cookie that can retain its freshness and original
part of people's daily diet and have a certain quality. This confectionary wonder is intended to
influence on human health, they must meet all be eaten on many occasions, and this
standard requirements and be made from high- characteristic of the product explains its centuries-
quality raw materials, including technological old popularity [3-6].
processes that enable the production of high- Taking into account the perspective for the
guality products. Products for children and coming years, one of the urgent problems of the
dietetic purposes are particularly important [1, 2]. modern development of Kazakhstan is ensuring

One type of cookie is galettes. Galettes are food security. In this regard, taking into account
made from elastic dough made from wheat flour medical standards, quality, balanced, and safe
with the use of yeast and chemical leavening nutrition is very important.
agents (without sugar and fat). Galettes are made Recent research results show that the use of
in a square shape and are intended to be used substances found in natural foods is optimal: they do
instead of bread. There are three types of galettes: not cause adverse effects and have a protective
plain, fat-enriched, and diet with fat and sugar. effect. Such substances include pectin, which has a
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beneficial effect not only in the case of acute
exposure to metals, but also in case of their long-
term penetration into the body, which is typical of
the environmental burden of industrial areas and
residents of modern metropolises. The effect of
pectin's therapeutic effect is related to the features of
its chemical structure. In the polymer chain of
polygalacturonic acid, the presence of chemically
active free carboxyl groups and alcohol hydroxyls
contribute to the formation of strong insoluble
complexes called chelates with polyvalent metals,
which remove heavy metals and nuclides from the
body. In the literature, there are data showing that
under the influence of pectin, the antioxidant effect
of the blood and liver tissues is increased [7-11].

Thus, the analysis of literary sources
showed that pectin substances have the ability to
bind and remove stable and radioactive metals
from the human body. In addition, low-esterified
pectin substances have the best complexing
properties, one of them is pectin from sugar beet.
At the same time, they can increase the effect of
some medicines and reduce their toxic and
negative effects on the human body. Beet pectin is
slightly inferior to apple and citrus pectins in its
gelling capacity, but it has much better
complexing properties, which are very important
for the production of products with therapeutic
and preventive purposes.

In recent years, with the growth of the
population's well-being and the development of
the global information field, the need for proper
and personalized nutrition has begun to emerge in
society, which has not affected the flour market.
Within the research community and among a
segment of consumers, a prevailing notion has
emerged suggesting that the utilization of highly
refined and processed flour as a primary food
ingredient has contributed to the depletion of
formerly beneficial properties in food products.
This stems from the fact that such flour
predominantly comprises the endosperm of the
grain, with a significant portion of the bran and
germ discarded during the milling process. Yet,
these discarded components harbor valuable fiber
and essential micronutrients. Consequently, there
has been a resurgence in interest towards products
crafted from whole grain flour, driven by a desire
to harness the nutritional benefits inherent in these
unadulterated grain constituents.

During the production of whole flour, all
parts of grain are used - endosperm, embryo, grain
shell. These food groups contain a large amount
of protein, complex carbohydrates, dietary fiber,
B, A, E and PP vitamins. It is also rich in elements
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such as potassium, sodium, molybdenum,
phosphorus, iodine, iron and calcium. Cellulose,
lignan, pectin, dietary fibers, etc. - a high amount
is found in the main physiologically active
compounds. The presence of all protein, fiber,
vitamins, and minerals necessary for the human
body allows the use of whole flour to solve the
problem of providing the population with food
products of high nutritional and biological value
[12-16]. The world's leading scientists
recommended the inclusion of cereals in the
national food supply, as well as the promotion of
their consumption with all efforts.

All the above information showed the
importance of the research work and its direction.
The use of sugar beet pectin concentrate and
whole grain flour in the production of galettes
paves the way for the production of safe food
products with clear functional properties.

Materials and research methods

Research materials are beet pectin concen-
trate from the "Ardan" variety sugar beet, whole
ground corn and buckwheat flour, and galettes.

The organoleptic indicators of galettes
(color, surface condition, shape, crumb, taste, and
smell) were determined according to GOST 5897-
90. The physicochemical indicators — humidity,
acidity, and water absorption — were also
evaluated. The humidity was determined
according to GOST 5900-2014, the acidity
according to GOST 5898-87, and the water
absorption according to GOST.

The quantity of ash present in the cookies was
determined per the specifications set forth in GOST
5901-2014. The amount of fat was quantified under
the guidelines outlined in GOST 31902-2012, while
the protein content was assessed following the
standards outlined in GOST 10846-91. The
determination of the amount of calcium and
magnesium is based on the mineralization of the
sample at a temperature of 4500°C, followed by the
dissolution of the ash and the titration of the ash
solution with edetate disodium solution in the
presence of chromic acid until a dark blue color is
achieved. The quantity of iron was determined per
the specifications outlined in GOST-26928-86. The
vitamin C content was determined in accordance
with GOST 24556-89, while the vitamin E content
was determined in accordance with GOST 54634-
2011. The B-carotene content was determined by
GOST 54058-2010, while the vitamin K content was
determined in accordance with GOST 14148-2015.

The quantity of toxic elements (cadmium,
lead, and zinc) was determined in accordance with
GOST 30178-96.
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The GOST 10444.15-94 standard was em-
ployed to identify the mesophilic aerobic and fa-
cultativeanaerobic microorganisms (QMAFANM).
Groups of Escherichia coli bacteria (coliform
bacteria) were determined according to GOST
31747-2012.

The quantity of aflatoxin B1 was deter-
mined in accordance with the standards set forth
in GOST 33780-2016. The amount of pesticides
(a, B and y- HCG, DDT and its metabolites, HCB,
Hg - pesticides, 2.4 D) was determined by the gas-
liquid chromatography method according to
GOST 32689-2014.

Results and discussion

It was important to determine how the
quality of the finished product changes for the
production of galettes using pectin concentrate
from "Ardan" sugar beet, wholemeal flour from
cereals and first grade wheat flour. The study of
the effect of 5.0, 10.0, and 15.0% pectin
concentrate on the composition of galette made
from first-grade wheat flour demonstrated that
10.0% pectin concentrate has a beneficial impact
on the mass of first-grade wheat flour and the
quality of the galette. In this regard, we studied
the effect of pectin concentrate at the rate of
10.0% on the quality of galettes made from a
mixture of first-grade wheat flour and whole-

milled corn and whole-milled buckwheat flours in
the ratio of 95.0:5.0; 92.5:7.5; 90.0:10; 87.5:12.5;
85.0:15; 82.5:17.5; 80.0:20; 77.5:225 and
75.0:25. To study the effect of pectin concentrate
on the quality of galettes made from mixtures of
wheat and wholemeal flours, we prepared the
dough using the yeast method. A galette made
with first-class wheat flour without adding pectin
concentrate and without using wholemeal flour
was used as a sample. Table 1 shows the results of
the effect of pectin concentrate on the quality of
galettes prepared from a mixture of wheat and
wholemeal corn flour.

The research results revealed that
incorporating pectin concentrate obtained from
"Ardan" sugar beet during the kneading of dough
made from a mixture of wheat and whole ground
corn flour improved the organoleptic and
physicochemical qualities of the galettes,
compared to samples without pectin concentrate.
The best quality of galettes was achieved using
10% pectin concentrate and 15.0% whole wheat
flour by mass of first-grade wheat flour.

Table 2 shows the results of the effect of
pectin concentrate on the quality of galettes
prepared from a mixture of wheat and whole
buckwheat flour.

Table 1. Effect of sugar beet pectin concentrate on the quality of galettes made from a mixture of wheat and whole

ground corn flours.

Ratio of corn and Color Surface Moisture |Acidity, Water
wheat flours, % content,%| degree |absorption,%
Sample Wheat color, | Smooth with holes, | 10,0 2,0 205,0

yellow no extraneous spots
or cracks
No pectin concentrate added
92,5:7,5 light yellow | smooth with holes, | 10,0 2,0 210,0
no cracks
90:10 light yellow | smooth with holes, 10,0 2,0 180,0
no cracks
87,5:12,5 light brown slightly rough 10,0 2,5 160,0
85:15 light brown slightly rough 10,0 2,5 165,0
82,5:17,5 dark brown rough 10,0 3,0 159,0
80:20 dark brown rough 10,0 3,5 150,0
10% pectin concentrate added
92,5:7,5 light yellow | smooth with holes, | 10,0 2,0 210,0
no cracks
90:10 light brown | smooth with holes, | 10,0 2,0 200,0
no cracks
87,5:12,5 light brown | smooth with holes, | 10,0 2,5 188,0
no cracks
85:15 light brown | smooth with holes, | 10,0 2,5 180,0
no cracks
82,5:17,5 dark brown slightly rough 10,0 3,0 165,0
80:20 dark brown rough 10,0 3,5 156,0

73



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapmbichl. 2024, Ne2,

As can be seen in Table 2, the quality indica-
tors of the galette showed the best results when

10.0% pectin concentrate and 20.0% whole buck-
wheat flour were added to first-class wheat flour.

Table 2. Effect of sugar beet pectin concentrate on the quality of galettes made from a mixture of wheat and whole

buckwheat flours.

The ratio of Color Surface Moisture |Acidity,|  Water
buckwheat and content, | degree | absorption,
wheat flours, % % %

Sample Wheat color, Smooth with holes, no 10,0 2,0 205,0
yellow extraneous spots or cracks
No pectin concentrate added
92,5:7,5 bright smooth with holes, no cracks 10,0 2,0 210,0
90:10 light brown | smooth with holes, no cracks 10,0 2,5 180,0
87,5:12,5 light brown slightly rough 10,0 2,5 168,0
85:15 light brown slightly rough 10,0 3,0 165,0
82,5:17,5 dark brown rough 10,0 3,0 158,0
80:20 dark brown rough 10,0 3,5 150,0
10% pectin concentrate added
92,5:7,5 light brown | smooth with holes, no cracks 10,0 2,0 2140
90:10 light brown | smooth with holes, no cracks | 10,0 2,5 208,0
87,5:12,5 light brown | smooth with holes, no cracks 10,0 2,5 200,0
85:15 light brown | smooth with holes, no cracks | 10,0 3,0 195,0
82,5:17,5 light brown | smooth with holes, no cracks | 10,0 3,0 185,0
80:20 brown smooth with holes, no cracks 10,0 3,0 175,0
80:22,5 dark brown rough 10,0 3,5 160,0

The study of the nutritional and biological
value of galettes determines the expediency and
validity of using new types of raw materials in the

technology of galette production. The results of
the study of the chemical composition of newly
produced galettes are presented in Table 3.

Table 3. The chemical composition of galettes prepared from whole wheat flour and sugar beet pectin concentrate.

Amountin 100 g of product
l-grade Whole wheat flour galette using Galettes made from 1st grade wheat
wheat flour | wheole wheat flour (15%) and sugar flour uzsing whole wheat buckwheat
Nutnients galette beet pectin concentrate {10%) flour (20%) and sugar beet pectin
(sample) concentrate (10%).
Protein, g 08 0,68 083
Fats. g 1,17 144 1,21
Carbohydrates, g 67,8 67.0 674
Ash, g 0,78 0,92 0,85
Essential amine acids
isoleucine 403 482 488
valine 501 404 407
leucine 204 239 844
lysine 229 234 240
methionine 131 136 142
threonine 317 315 316
tryptophan 114 109 119
phenylalamne 380 572 575
Minerals, mg

Ca 20.1 238 247
Mg 450 49,1 46,2

Fe 1,65 2,12 22
K 161.0 167.7 1635

Vitamins, mg

fi-carotene - 0,019 -
E 2,50 239 238
C - 025 038
PP 1,02 126 141
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The results of the research showed that the
amount of vitamins and minerals in the galettes
prepared with beet pectin concentrate and whole-
ground corn flour increased compared to the
sample. The amino acid composition of the
galettes depends on the technology of preparation
of the galettes, composition and consumption of
ingredients, type and grade of flour used for the
preparation of the galettes, chemical composition.
According to the results presented in Table 3, it
can be seen that the content of amino acids in t

he galettes prepared with whole-ground corn flour
and sugar beet pectin concentrate is not inferior to

the control sample.
Wholemeal
sugar beet pectin

corn,

materials for the formulation of galettes, therefore

the safety indicators of galettes prepared using

wholemeal flour and sugar beet pectin concentrate

were investigated.

The results of the safety

indicators study are presented in Table 4.

Table 4. Safety indicators of galettes made using wholemeal flour and sugar beet pectin concentrate

Results

1-grade wheat

Safety indicator, flour galette

unit of measurement

Galettes from first-grade
wheat flour using whole-grain

Galettes made from 1st grade
wheat flour using whole

(sample) corn flour and sugar beet wheat buckwheat flour and
pectin concentrate. sugar beet pectin concentrate.
QMAFANM, CFU/g, no more than 0,08x10* 1x10t 1x10?

Escherichia coli group bacteria, in not detected

not detected

not detected

1,0 g of product
Lead 0,100 0,093 0,108
Cadmium 0,020 0,015 0,02
Mercury not detected not detected not detected
Arsenic 0,020 0,015 not detected
HCG (a-, B-, y- isomers) not detected not detected not detected
Heptachlor not detected not detected not detected
DDT and its metabolites not detected not detected not detected
Aflatoxin B1 not detected not detected not detected

Deoxynivalenol not detected

not detected

not detected

Zearalenone not detected

not detected

not detected

T-2 toxin not detected

not detected

not detected

Analysis of the results of the galettes made
from wholemeal flour and sugar beet pectin
concentrate showed that they are safe and meet
the requirements of Technical Regulation of the
Customs Union 021/2011.

Conclusion

The research results revealed that the
organoleptic and physical-chemical quality
indicators of galettes with pectin concentrate
obtained from "Ardan" sugar beet, when kneading
dough from a mixture of wheat and whole ground
corn flour, improved compared to samples
without pectin concentrate. The best quality of the
galettes was achieved by using 10% pectin
concentrate and adding to the mass of first grade
flour 15.0% of the mass of whole-grain corn flour
and 20.0% of whole-grain buckwheat flour.

The study of the nutritional value and safety
of galette determines the feasibility and validity of
the use of new types of raw materials in the
technology of galette production. It was found that
the nutritional and biological value of the galette

produced according to the new

recipe

significantly higher compared to the control
sample, and the resulting product meets all the
requirements of the Technical Regulations of the

Customs Union “On the safety of food products”

CO TR. 021/2011 in terms of safety indicators.

Thus, the use of pectin concentrate obtained
from beet and whole-grain flour obtained from
cereals in the production of galette opens wide
prospects for the creation of new safe food
products with distinct functional properties.
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OCIMAIK CbIF BIHABIJIAPBIHBIH ACTBIKTBIH MUKPOBHUOJIOTI' UAJIBIK
KOPCETKIIUTEPIHE 9CEPI

{

U H KYPMAHBAEBA b IK. MYJIJJABEKOBA é ,

HIA. TYPCYHBAEBA ™ A.E.I{YPAJ]EAEBA"“

(AJIMaThI TEXHOJIOTUSLIBIK YHUBepcuTeri, Kazakcran, 050012, Asqmarel K., ToJie 6u k-ci. 100)
ABTOP-KOPPECTIOBACHTTIH 3JeKTpoH bl momTachkl: Indira_kurmanbaeva@mail.ru*

Makanaoa Kazipzi yaKblmma mamax, OHIMOEPIHIH HCo2apbl canacvl MeH KAyincizoizin KAMmamacolz emy Ymuvimobl
mamaxkmanyowit, OeHCAYIbIKMbl CAKMAYOblH, AKbL1-0U MeH (OUUKANBIK OHIMOINIKMIH JcoHe OCHEHIH KOp2aHbiC
Jcyiienepin Konoayovly Mansi30bl wapmol 6016in maovinaovl. Kazipei IKo102UANbIK HCA0ATl XATbIKIMbIY MAMAKINAHY
AHCAZOAUBIH AHBIKMATIMbIH GaKmopaapoviy, Gipi 6016tn maowvliadvl. Ocimoix wiuKizamol peminoe UMMYPLIH, WbIP2AHAK,
Jcone DopiKapakam HcanvipaKmapvl Men cadaKmapulHbly Cbl2blHOLLIAPbL Kondanwvliovl. byn ocimoik wuxizamuin
naiioanany onapovly HcanvlPaKmapsl MeH cadak, Col2bIHObLIAPBIHbIY, KYPAMBIHOA AHMUOKCUOAHMMbl, MUKPOOKA KapCbl
JHcoHe KanuepozeHoiK Kacuemmepi oap nonughenonoap 60ayvimen mycindipineodi. Ocimoik WuKi3ammapblnan anblHan
CHIZLIHOBLIAPBIHBIY, MUIMOI MoauePT AHBIKMAnobl. AbIHeaHn CoizbIHObLIAD Kammbl 3ammapuinety, maccacvitnan 0,05 %
monuiepoe enzizinoi. blnzanoanovipy onmaiinsl y3aKkmuizel 6 sncone 12 cazammul Kypaiiovl, dipax yaxsim muimoinizine
oaiinanvicmel — 6 cazam. Acmoix 23°C memnepamypaoa wvli2anidaHowbpuliovl (001me memnepamypacwt). Ocimoik
CHIZLIHOBUIAPBIHBIY, ACMBIKMbL CIHOIpY JcoHe oHOIpyze OaublHOAY Ke3inoe acmblKmblH MUKDPOOUONOZUANBIK cediyine
acepi ycone cakmay Kesinoe HAH-MOKAWL OHIMOEPIHIH MUKDPOOMBIK OY3bLIYbIHbIH, ANIObIH ATy 3¢pmmenoi. A1 ummypoin
AHCANBIPAKMApvl MEH MeEHI3 WbIP2AHAK cadazbIHbY cblzbinobliapol Pénicillium mykpimoaceinovly canbipayKyiaKkmapuina
Kapcol aiikblh MUKPOOKa Kapcwl acep kopcemmi. Byn nan aypynapoin s1cosobl scane oHblY PeonousiIblK Kacuemmepin
Jcakcapmaool.

Herisri ce3nep: Ouaaii, HaH, MUKPOOHMOJIOTHSIJIBIK KOPCETKIIITep, 6CiMIIK IMKI3aThI, CHIFBIHABI
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BJIMSAHUE PACTUTEJIBHBIX DOKCTPAKTOB HA
MUKPOBUOJIOI'MYECKHUE IIOKA3ATEJIA 3EPHA

U H. KYPMAHBAEBA *, ’K.C. HAPUEBA, b.)K. MYJIJIAFEKOBA ,
HIA. TYPCYHBAEBA , A.E. KYPAJIFAEBA

(Anmartunckuii TexnoJsiorusiueckuii ynusepcurer, Kazaxcran, 050012, r. Aamarsl, yi. Tose 6u 100)
DnekTpoHHas oYTa aBTOpa-Koppecnonaenta: Indira_kurmanbaeva@mail.ru*

B nacmoswee épemn obecneuenue 6bICOK020 Kauecmea u 0e30naAcHOCMU RUWLEGLIX NPOOYKNIOE AGIAEHICA
BAJICHLIM  YCNIOBUEM  DAUUOHANLHO20 NUMAHUA, NO00EPHCAHUA 300P06bs, YMCHMEEHHOU U Pu3uyeckoi
padomocnocodnocmu u nOO00epIHCKU 3auumnulx cucmem opzanusma. CoepemeHHaAn IKO102UYECKAA CUMYAUUA
AGAEMCA OOHUM U3 (PAKmMoOpos, Onpedenaiouiux cOCmoanue numanusa Haceienus. B kauecmee pacmumensnozo
CHIPbA UCNOB306ATIUCH IKCHIPAKMIBLL TUCMbEE U Cmednell WunogHuKa, oonenuxu u éapéapuca. Hcnonvzosanue
IMO20 PACMUMENBHO20 CbIPbA O00BACHAEMCA mMeM, YMO UX IKCHMPAKMbl JUCMbes U cmebneil codepicam
nonughenonvi, obaadaowue AHMUOKCUOAHMHBIMU, AHMUMUKPOOHLIMU U KAHUEPOEHHBIMU  CEOUCHIEAMU.
Ycemanoeneno ppexkmuenoe ronuuecmeo Ixkcmpaxmoe pacmumenwvhozo covipva. Ilonyuennvie IKcmpaxmol
66oounu ¢ xonuuecmee 0,05% om maccor ux meepovix eeujecms. OnmumanvbHAA NPOOOINCUMETLHOCHL
yenadxcuenusa cocmaensem 6 u 12 uacos, no 6 3aeucumocmu om Ippexmusnocmu epemenu — 6 uacos. 3epno
yeaaxcuaiom npu 23°C (komuamnoit memnepamype). Hccnedoeano enuanue pacmumenvHvlX IKCHMPAKMO8 HA
MUKPOOUOI02UYECKUIl NOCEE 3ePHA NPU 3aMAYUGAHUU U NOOZOMOBKe 3epHA K NPOu3600cmey u npeoynpeiicoenue
MUKDPOOHO20 pa3pyuieHus Xaeo600yn04HbIX u30eauil npu Xxpanenuu. A IKCmpaKmol 1UCMbes WUNOGHUKA U cmedell
0071€nuxXu NOKA3anu GbIPANCEHHbLIL AHMUMUKPOOHBLIL Ihhekm npomue zpuboe poda Pénicillium. Imo ycmpansem
Oone3nu xneba u yayuuiaem e2o peonozuiecKue ceoicmea.

KurwueBbie ciaoBa: 3epHO, XJie0, MUKPOOMOJIOTHYECKHE I0KA3aTeJH, PACTUTEJbHOE ChIpbe,
IKCTPAKT.

THE EFFECT OF PLANT EXTRACTS ON THE
MICROBIOLOGICAL PARAMETERS OF GRAIN

I.N. KURMANBAYEVA* , ZH.S. NABIYEVA, B.ZH. MULDABEKOVA,
SH.A. TURSUNBAYEVA, A.E. KURALBAYEVA

(Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author e-mail: Indira_kurmanbaeva@mail.ru*

Currently, ensuring high quality and food safety is an important condition for a rational diet, maintaining
health, mental and physical performance and supporting the body's defense systems. The current ecological
situation is one of the factors determining the nutritional status of the population. Extracts of leaves and stems of
rosehip, sea buckthorn and barberry were used as plant raw materials. The use of these plant raw materials is
explained by the fact that their extracts of leaves and stems contain polyphenols with antioxidant, antimicrobial and
carcinogenic properties. The effective amount of extracts of plant raw materials has been established. The obtained
extracts were injected in an amount of 0.05% by weight of their solids. The optimal duration of hydration is 6 and 12
hours, but depending on the effectiveness of the time — 6 hours. The grain is moistened at 23 ° C (room temperature).
The effect of plant extracts on the microbiological sowing of grain during soaking and preparation of grain for
production and prevention of microbial destruction of bakery products during storage is investigated. Extracts of
rosehip leaves and sea buckthorn stems showed a pronounced antimicrobial effect against fungi of the genus
Pénicillium. This eliminates the diseases of bread and improves its rheological properties.

Keywords: grain, bread, microbiological indicators, vegetable raw materials, extract.

Kipicne JIACTTHI 3aTTap MEH KYHJbI MUKPOAJIEMEHTTEPIiH
Jonni nakeimap OYKinm anmemje agaMHBIH asarobrHa okeneni [1, 2]. JloHHiH O6apibIKk Mopdo-
TaMaKTaHybl YIIIH 3HEPTHsS MEH KOMipCYJIapJbiH JIOTHSITBIK-aHATOMUSUTBIK, OeuTikTepi Oap eHimuep,
Heri3ri ke3i Ooibin TaObIanbl. Ta3apThUFaH ©H- aTan alTKaHna, JUETaJbIK TaJIIBIKTaphl THIMII
iMaepai 6aceiM "TYTHIHY" MHIYCTpUAIIBI JaMBbI- copbenTTep Oonbin TaOBUTATHIH Oupail — Oupait
FaH eJep XaJKbIHBIH Ka3ipri paroHbIHAa Oai- HaHBI OChI KOPEKTIK 3aTTapIbIH KaKETTI MOJIIe-
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piH TONTHIpyFa MYMKiHIOIK Oepermi. oHmi HaHIBI
TYTBIHFaH Ke3/I¢ aF3a TOKCHH/IEP/ICH, KaHI[epOTeH-
JIi JKOHE YIJBI 3aTTaplaH Ta3apThUIajibl, MeTaldo-
JIU3M TIpolLecTepi KAIBINKa Kelesi, illek MOTOpH-
Kachl jKaKcapanbl, apThIK XOJECTEPHH IIbIFaphI-
maael  [3,4]. Tyrac jmoHAepaeri JacTaylibl
3aTTaplblH peJli JKOHE OJIapAbl TYTHIHFAaHHAH
KeiH Ke3 KeNreH BIKTHMaj TOyeKeNAl a3auTy
KONAAapel  Typambl  xabapmap oK. by
cUNaTTaMaNbIK ModyAa 0i3 MoHAI JMaKbUIIapIIbIH
JaCTaHybIMEH OalIaHBICTBI aJaM JeHCAYJbIFbIHA
BIKTUMAJl Kayil-Karepre >KapbhlK TYCIPIIK KoHE
MYHJIall TOyeKeNJli a3aiiTy CTpaTerusChiH d3ipJe-
JIK. ACTBIK TaFaMJIbIK JacTayIIbl 3aTTapAbIH MaH-
BI3BI K631 OOJBIT TaOBLTA IBI, ONAPABIH HETi3rije-
pi: MHUKOTOKCUHJIEP, COHBIH ilmiHae (a) agaTok-
cun B1; (B) oxpatokcun A; (C) dymonmsun Bl;
(D) nesoxcunmBaneHon; (E) 3eapaneHoH; MBI-
IIBSIK, KaJIMHAN JKOHE KOPFACBIH CHSIKTBI YJIBI Me-
Tajjap; KOHE aKpWIaMHJl CUSAKTHI TEXHOJOTHS-
JBIK, JTACTAayIIbl 3aTTap. TyTac moHAepnae, ofeTTe
Ta3apThUIFaH TaraMAapra KaparaH[a JacTayIbl
3arTap Ker Oonaabl. Anaiia, ToHi JaKbULAapIbIH
KYpaMbIH/Ia OChI JIACTaylIbl 3aTTapAbIH OCEPiH
TOMEHJIETETiH KOPEKTiK 3aTTap Kerr [5].

CoHFBl XbULIAPBl YH MEH HaH eHiMIepi
TYpJTi MHKpPOOpPTaHU3MeENepJeH KeOipek 3apaarl
mreryne [6]. Bacillus TykpiMmachiHa sKkaTaThIH
OaKTepusUTapABIH CANBICTRIPMAJBl TYPJIE TeTepo-
TeHJI  MUKPOOTHIK  IOMYJISIUACHI,  MBICAJIBI,
Bacillus subtilis orcone Bacillus mesentericus, oyt
ecipymriiep ymriH MaHb3Ibl Macene. [loTernmans
Oy MmoceneHi wrenry KedOip epekine TaOWFH
TaraMJIbIK KOCHaJIapIbIH/UHIPEIUCHTTEP IIH OHO-
JIOTHUSUTBIK O€JICeH i KOCHUILICTAPBIHBIH Ma3MYHBI
MEH oOJlapablH OaKTepusiFa KapChl HOTEHITHAIIBI
apachIH/IaFbl TiKeJIel Koppensuusaa xatsip [7].

Ocpiran OallyIaHBICTBI MHUKPOOKa Kapchl
ocepi Oap eCIMIIK UIMKi3aTHIHBIH (IIBIPFaHAK,
UTMYpPBIH KoHE OepikapakaT) ChIFbIHIBLIAPHIH
KOJIIaHy aCTBIKTBI CIHIpY/Ie KEH TapaJiFaH.

Ieipranak (Hippophae rhamnoides) antu-
OKCHJIAHTTHIK KYpaMbIMEH (aCKOPOMH KBIIIKBLIbI,
noju)eHONIAap, KapOTHHOMITAP), KOFaphl KbIII-
KBULIBIFBIMEH, allIBIK Capbl TYCIMEH, JKaFbIMIBI JIoMi
MeEH HiciMeH TaHbiMaJl. TeHi3 IIbIpFaHaFbIHBIH MUK-
pobka kapcer kacmerrtepi Klebsiella pneumoniae,
Salmonella enterica, Pseudomonas aeruginosa,
Acinetobacter baumannii, Proteus mirabilis,
METUILWUTMHI®  TO3IMZlI  aIThiH  CTa(HIOKOKK,
Enterococcus faecalis, Enterococcus faecium,
Bacillus Cereus, Escherichia coli, connaii-ak
QIBIHFAH OHIMJCP/IH CEHCODPJBIK KACHUCTTEpiH,
AHTHOKCHIAHTTBIK OJICYETiH, MHKPOOMOJIOTHSITBIK
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TYPAKTBUIBIFBIH ~ JKOHE  JKapaMABUIBIK ~ MEp3iMiH
KaKcapTy eHOeKTepie CUnaTTairaH [8].

Hrmypeia (RoSa canina) xongany KenrtereH
ennepne OypblHHAH TipkedareH.  MTMmypbiHHaH
mamMaMed 129 XMMHSUIBIK KOCBUIBIC —OOJIIHIII,
aHBIKTAABI. byn kunmekrepne (diaaBoHOHITAp,
TaHUHJICP, aHTOLIMAHUHEP, (HEHOJIABIK KOCBUIBIC-
Tap, Mail Maiibl, OpraHUKAJIBIK KBIIIKbULAAP >KOHE
OCHOpraHMKaNBIK KOCBUIBICTAP CHSKTHI KEHOip
Herisri OeiceHai KommoHeHTTep Oap. FuutbiMu
3epTTeyJiep HTMYPBIHHBIH aHTUOKCHIAHTTHI, Ka-
OBIHYFa KapChl, CEMI3IKKe KapChl, KaTepIi iCIKKe
KapChl, I'eNaTONpPOTEKTOPJBIK, HEPPOIPOTEKTOP-
JIBIK, KapJHOMPOTEKTOPJIBIK, KapTatora Kapchl, H.
pylori, HEHPOIIPOTEKTOPIBIK XKOHE aHTHHOIHUIIET-
TUBTIK 9CepJIepiH Koca ajFaHia, (hapMaKoJorus-
JIBIK KACHETTEPiHIH KEH ayKbIMbIH YCHIHIIBI. ATar
aliTKaHJa, WTMYPBIH YHTaFbl MEH CBHIFBIHJBICHI
apTPUTKE eMJIIK acep eTeTiHi xabapmauasl [9].

Kazipri yakpITTa MEIUIIMHAJIBIK YKOHE Ta-
MakK ©HEpKaciOl YIIH eH KeIl TapanFaH Ouoio-
THSIJTBIK O€JCEH T KOCBUTBICTAPABIH KEH ayKbIMBIH
KaMTUTBIH Oepikapakart (Berberis) Typnepi ynkeH
KBI3BIFYIIBUIBIK TYABIPAILI XKOHE OJIAPJbIH Kypa-
MBIHJIa KOMipCynap-00c KaHTTap, MEKTUHAEP MEH
MPOTONEKTHHEP, (EHOJIBIK KOChLIBICTAp — KaTe-
XUHJIEP, aHTOLMAHUHIECP MEH TaHWHJIEDP, COH/ak-
aK JKeMICTepIliH KBIIIKBUT JIOMIH TYABIPATHIH
OpTraHMKaIbIK KBIIKBIIIap Oap. On MuKpoOKa
Kapchl OCJCEHIUTIKTI Kepcereidl, eWTkeHi bep-
OepuH 37ieMeHTI OepikapakaT OyTaiapblHaa Ke3-
neceni. Jlonm monmenjeHreH mo3anapia dJIEMEHT
naiganel ocep ereni. 3aT TUIOTEH3HWBTI, XOJje-
PETUKANIBIK KaCHETTEP/Ii IIbIFapaibl, TaXUKapIusl
OenNTiIepiH KO/bl, OHKOIIATOJIOTHAIAa THIMIL. OT
JKOIIAPBIHBIH, OiTenyiMeH OepOepHH ceKperus-
HBIH OIpTiHIEN J>KOWBUTYBIH TYIBIPanbl, ©T
JKOJIAPhIH  TazapTyna OepikapakaT —ChIFBIH/IbI-
JapblH KOJIaHy MEIUIIMHA, TaMakK ©HEepKciOi
VIIIiH MaHBI3ABI MHKI3aT 00T TabbuTa st [10]

3epTTEey MaTepuagaapbl MeH daicTepi

FouteiMu 3epTTeynepae KenTipiireH Maji-
METTEpre CYHEeHE OTBHIPBIT AaCThIK OHIMICPiHIH
MHUKPOOHOJIOTHSUIBIK KOPCETKIIITEPiHIH KayiIcis-
IOITiH apTThIpy YLIiH ©CIMIIK IIUKi3aTTapbIHAH
aJBIHFaH CHIFBIHJIBUIAPBIHBIH, OHTAWIBI MeJIepi
0,05 % TaHaIbIHIbI.

OCIMIIK MHUKi3aTTapbIHAH aJBIHFAH CHIFbIH-
JIBUTAPBIHBIH, THIMI1 MOJIIIepi aHbIKTAIIbI. AJIBIH-
FaH CBHIFBIHIBLIAD KATThl 3aTTapbIHBIH Macca-
cetan 0,05 % wmemepae enrisiiai. blirangan-
JbIpY OHTaMIbl Y3aKThIFbl O jkoHEe 12 caraTThbl
Kypaiapl, 0ipak yakpIT THIMIUTIriHE OalIaHBICTHI
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— 6 carar. Acteik 23°C Temmeparypanaa bUIFal-
TaHABIPEUTAB! (06IME TeMITepaTypachl)

OCIMIIK NIMKI3aThl CHIFBIHABUIAPBIHBIH ac-
TBIKTBIH MHUKPOOHOJOTHSIIBIK ~ KOPCETKIIITEepiHE
ocepiH 3epTTey Ke3iHae MHUKPOOHOIOTHSIIBIK
TaJayablH KIACCHKAIIBIK OJICTepi MaiianaHbLI-
JbI;  MHUKPOOHMOJIOTHMSIUIBIK — Tajjayiap  YIIiH
CBIHAMaNap/pl ipikTey JKoHE NaiblHmay omictepi
[11, 12], MukpoopraHU3MAEpAlI ecipy omicTepi
[13, 14]. Me3odunbsai a3poOTHl koHe (akynbTa-
THBTI-aHa>pOOTH MEKPOOPTaHU3MIED.
(MAxDPAEM) cauer  MemCT  32012-2012,
MemCT 10444.15-94 GolibIHIIA aHBIKTAJIIBL:

ChelHama JmadibIHIAY Kelecimei Kyprizuiii:
acTeIK Oetin 1: 100 xaTpIHachIHAA JAWBIHAAIFAH
cTrepwiblai  cyMmeH nmanbuiasl. ComaH — KeHiH
3€pPTTEICTIH MHKPOOPraHU3MACPIiH CYCIICH3HS-
Japel apHalBl opTara ceOimim, omapael 72 caraT
imigme 37 °C teMmeparypaza ecipin, conaH KehiHn
©CKEH KOJIOHUSIAP CAHAJIJIBI.

Criopa Ty3eTiH OakTepusuiapAsl aHBIKTAY
JKaJmbIFa Oipaei KaObUIIaHFaH oficTeMe OOMBIH-
Ia XKYPri3uiai: acThIK NeH CyIbIH Kocmackl (100
mi-1e 5 r) 95-97 °C temneparypana 10 MunyT
KBI3ABIPBUIABI, cofaH Keiin 1 mur TykeiM 2%
caxapozameH (oprtanbiH pH) arapusanusuiaHFaH
oprara eHrisinai = 7-7, 2) xxoHe Tepmoctarta 30
°C TeMnepaTypaga 72 caraT ycranisl. OcipyaeH
KEWiH ecipiireH KOJIOHUSIIApAbIH CaHbl €CETTeN i
(op xoJyoHus 1-1eH maiiga 0oJabl Jen 0oJbKaHyIa
criopanap).

Homuoicenepi scane onvl mankoiiay

JloHni makpiimap amaM aF3achl YINiH CiHi-
pLIMEHTIH KeMipcylap MEH AWETabIK TaJIlbIK-
TapbIH €H MaHbI3/IbI K631 OOJIBIT TaOBLIAIbI.

JlereameH, TyTac IoHII HaH eHmIpiCiHAC op-
KalllaH MHKPOOHOJIOTHSUTBIK Ta3aJIbIK TIeH HAHHBIH
carachlH kakcapTy Mocerneci 0ap. COHOBIKTaH HaH-
HBIH MHUKPOOHONOTHSIIBIK KAYITICI3AIriH  apTTRIpy
VIOiH ©CIMIIK IIMKI3aTBIHBIH JKaIbIpaKTapsl MEH
cabaKTapbIHbIH CHIFBIHABLIAPHI KOJAAHBUIIBL.

AHTHCENITUKTEp PETIHIE OCIMIIK IIMHKi3a-
TBIHBIH JKalbIpaKTapbl MEH CaOaKTapbIHBIH ChI-
FRIHABUIAPBIH TaHJAQy OJApAbIH KYpaMblHIA aH-
THOKCHIAHTTHI, MUKPOOKa Kapchl JKOHE KaHIEPO-
reHaik Kacuerrepi ©Oap mommdenonmap [15],
COHJal-aKk ~ OaKTepHUMATIK  3arTap  OOJBIN
TaOBUIATHIH YIITIA 3aTTapAbIH OOTyBIHAH.

ACTBIK HaHBIH  OHAIpYre  JANBIHABIK
MPOIIECiHAE AaCTBIKTHl BUIFAIIAHIBIPY Ke3iHe
MUKpOOKa Kapchl KacuerTepi Oap eciMIik
MIMKI3aTBIH TIaiilalaHy aCTBIKTBIH MHKPOOTHIK
ceOlTyiH a3aifTajpl JKOHE cakTay Ke3iHne HaH-
TOKAIl ~ OHIMJAEPiIHIH MHKpPOOTBHIK  OY3bUTYBIH
OonapipMaiiibt (cyper-1).

OcCiMIIK IUKI3aTBl pPETiHAE WTMYPHBIH,
HIBIPFaHaK KoHEe OepikapakaT jKanblpakTapbl MEH
cabaKTapbIHBIH CHIFBIHIBUIAPE] KOJJAHBUBL. by
eciMJIIK  IWKi3aTTapbl HaH Icipyne, HaH
OHIMJIEPiHIH KAyYIIlCi3/[irl MEH camachlH apTTHIPY
YIIIiH KOJIJIaHbLIA b,

~
=
"
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o
—
n -1
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- -

BOPIKAPAKAT BOPIKAPAKAT MIBIPFAHAK

CABATEBI JKATIBIPAFBI

KATIBIPATBI

IMBIPFAHAK
CABAFBL

HUTMY¥PBIH
CABAFBI

HUTMY¥PBIH
JKATIBIPAF BL

Cyper 1. Penicillium canpipaykystaktapbiHa 6CiMIIIK IIMKi3aThl CHIFBIHIBLIAPBIHBIH MHKPOOKA KapChl acepi

XKyprizinren 3eprreyiiep HOTHXKECIHAE UT-
MYPBbIH JKaIlbIpaKTapbl MEH IIbIPFaHAK Ca0arbIHbIH
CBIFBRIHABUIAPEI  Pénicillium  TYKBIMIACHIHBIH
CaHbIpayKyJIaKTapblHA KATHICTHI aHAFYpPJIbIM aii-
KBIH MHKpPOOKa Kapchl ocepi Oap eKeHmiri
AHBIKTAJIIBI.
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CoHBIMEH, 3€H aiMaKTapbIHBIH JHAMETPI,
caHpIpayKyJIaKk MHKPOGIOPACHIHBIH ©CYyl IIbIpFra-
HaK ca0arbIHBIH CBIFBIHABICHIHBIH dcepiHeH 17
MM, UTMYpPBIH ca0aFrbl MEH J>KaIlbIPaFbIHBIH ChI-
FRIHABUTAPEL - 13-15 MM Gomabl. Ce0ebi, mibIp-
FaHaK Ca0arbIHBIH CBHIFBIHABICHI JKOHE HTMYPBIH
ca0aFpl MCH YKaIbIPaFbIHBIH CHIFBIHIBIIAPEI KYpa-
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MBIHAa TOoKOo(deponmap Oap, omap docdhommmma-
TEPJIiH, TMMOH YOHE aCKOPOWH KBINIKbUIIAPbIHBIH
TaOUFaTbIHAa AHTHOKCHUIAHTTBIK OEICEeHIUTIKTI
xorapbuiataabl. COHBIMEH KaTap, KapOTHHOUITAP
TOKO(EepoIIapasl JKaIFBI3 OTTETIMEH TOTBHIFYJaH
KOPFalThIH (DYHKIHMOHANIBI OCJICEHIUTIK Kepce-
Teni. COHABIKTAaH WUTMYPBIH KalbIpaKTapbl MCH
NIBIpFaHaK cabaFbIHBIH CHIFBIHIIBIIAPHI
Pénicillium TyKbIMIaChIHBIH CaHBIPAyKYJIaKTaphl-
Ha KaTBhICThI aHAFYPJIBIM allKbIH MUKPOOKA KapChl
ocepi Oap Oombm TaOBLIABL. EH TemeHTI HOTH-
JKeJep IIBIpFaHaK JKaIbIpaKTapbl MEH Oepikapa-
KaT ca0aFbIHBIH CHIFBIHABUIAPBIH KepceTTi. bepi-
KapakaT >KalbIparbIHBIH CHIFBIHABICE Penicillium
TYKBIMJIACHIHBIH ~ CaHBIPAYKYJIAKTaphlHA  KapChl
MHUKPOOKa KapChl acep T/,

ACTBIKTBIH MUKPOOHOJIOTHSUTBIK Ta3aJbIFbIH
apTTBIPy MakcaThIHIA (KecTe 1) aHTHCENTHKAIBIK
ocepi Oap TaOWFH TeKTec 3aTTapiAblH (MTMYpBIH,
HIBIPFaHaK JkoHe Oepikapakar cabarbl MEH JKaIlbl-
paKTaphlHAH aNbIHFAH CHIFBIHIBUIAP) BUIFAJIaH-
IOBIPY Ke3iHJe acThlK MHKpPO(IOpachl CaHBIHBIH
e3repyiHe 9CepiHiH THIMIUILIH CalIBICTRIPMAIIBI
3epTTENII.

ACTBIKTBl BUIFAIIAHIBIPY KE3iHAC OCIMIIIK
[IMKI3aTTapbl ChIFBIHABICHIHBIH OHTANIBI MOIIepi
actelk MaccaceiHblH 0,05% xypamel. 6 carar
yakpIT JKoHE Temmeparypacel - 23-24 °C
BUTFIJIAHIBIPY Ke3iHIE, CHIFBIHIBLIAPABIH ocepi
€H JKaKChl aHTUCETITUKAIIBIK KACUETKE e OOJIIIBI.

Kecre 1. ©OciMzik MIMKi3aThl CHIFBIH/IBUIAPBIHBIH bUFAIAHABIPYAaH KeHiH aCThIKTaFbl MUKPOOPTaHM3M/IEp CaHbIHA dcepi

OciMIiK MMKi3aTTapbIHBIH
CBIFBIHIBLIAPBI

Tananrap Oo#bIHIIIA HOpMaJIap
TP KO 021/2011

Bakpinay acThIK cyMeH eHIEY

WTMypBIH >KarbIpFbI

WtMypbIH cabarbl

IIbIpranaK >kamnblparsl

[Isipranak cabarsl

bepikapakat cabarbl

Bepikapakar >xanbsiparbl

Muxpooprasusmaep
tontapel, KT /r
MAxDPAEM | 3eH
5*103 50
3*103 23
0,27*10°
1,1*108
1,2*10°
0,7*103
2,1 *10° 11
2,1 *10° 10

3epTTey HOTHMIKECIHJIE aCTHIKTHI BUIFAIaH-
JIBIPY KE31HJIE UTMYPBIH JKaIlbIPAFbIHBIH CHIFbIH-
JBICBIH  KOJJaHy OakpUIayMeH CalbICThIPFaH/1a
MA)DAHM canbia 90,0% — ra, 3eHai 96,6% - ra
azaliTyra MYMKIiHIIK OepeTiHiH Kepyre Ooajbl.
WtmyphiH cabarblHaH JKOHE HIBIPFaHAK XKalbIpaK-
TapblHaH ajiblHFaH ChIFbIHABUIAD MAXDAHM
KypambiHbiH 63,0% — Fa, 3eHHIH 80% — Fa, an
TEHI3 MIBIPFaHAK Ca0aFbIHbIH CHIFBIHIBICHIHBIH -
76% - ra, 3enuin-96,6% - Fa ToMeHIEreHiH
Oalikayra Oomnanpl. bepikapakaT >kambIpakTapbl
MEeH ca0aKTapbIHBIH ChIFBIH/BLIAPEI OaKbLIAyMEH
CAITBICTBHIPFaH/Ia TOMEH KOPCETKIIIKE Ue OOJIJIBI.

WUtmyphiH cabarbIiHaH KOHE TEHI3 IIBIPFa-
HaK JKaIlbIpaKTapbIHAH aJIbIHFaH CHIFBIHIBLIAPIBIH
ocepineH MAX®DAHM kypambinbiH 63,0% — Fa,
kerepyniH 80% — Fa, anm mIBIpFaHaK caOarbIHBIH
CBIFBIHIBICBIHBIH 76% — Fa, kerepyaiy 96,6% - ra
TOMEHJIETCHIH Oaifkayra OoJlafpl. ACTBIKTaFbI
MUKpPOOPTaHU3MAEPAIH a3aroblHA WTMYpPBIH Ka-
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MBIPAKTAPBI, IILIPFAHAK CAOAFBIHBIH ChIFBIH/BIIA-
PBI YIIKSH oCep €TKEHI aHBIKTaJIJIbI.

Kopvimuinowt

OCIMIIK IIWKI3aThl MEIUIMHAIBIK >KOHE
TaMaK OHEpKaciOl YIIH alTapibIKTail KbI3BIFY-
IIBUIBIK TYIBIPAThIHBIH aTan eTyre Oosamsl. O
MHUKpPOOKa Kapcbl OEJCeHAUTIKTI KepceTendi, ouT-
KEHi OHBIH KypaMbIHJa (hIaBOHOHTAp, TAHUHIED,
aHTOLMAHUHIEP, (EHOJIBIK KOCBUIBICTAp, Opra-
HUKAJIBIK KBIIIKBUIAAD JKOHE OcHOpraHUKaIbIK
KOCBUIBICTAp CHSKTBI HETi3ri OelCeHIi KOMIIO-
HeHTTep 0ap. OchiFaH 0alIaHbICThI OCIMIIK IIHKI-
3aThIHBIH  CBHIFBIHABUIAPBIH  MakjiajaHy, HaH
camackl OOWBIHIIA 3EpTTEYNIEp XKYPrizy ©3eKTi
00JIBII TaOBUIAEI.

BakTepunuarik kacuerrepi 0ap OHOJIOTHs-
JBIK O€JNCeHIli KOCBUIBICTApAbIH ((hUTOHIUATED,
nosm)eHO AP, OPTaHUKAIBIK KBIIIKBUIIAP) apKa-
ChIHJIa HUTMYPBIH JKallblpaKTapbl MCH IIbIPFaHaK
cabaKkTapblHaH ajblHFaH CHIFBIHIABLIAD Jla AHTH-
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CETNITUKAJIBIK dcep KOpCeTTi, Oy OmmaiabIH MHK-
POOHMONIOTHSUIBIK ~ Ta3aJbIFBIH  apTTHIPyFa MYM-
KiHJIiK Oep/i.
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STUDIES OF FUNCTIONAL PROPERTIES OF FRUITS
OF WILD PLANTS OF KAZAKHSTAN
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The purpose of this work is to justify the choice of wild plants of Kazakhstan (rosehip, sea buckthorn,

hawthorn) based on the study of their chemical composition and safety, in order to expand the raw material base and
the possibility of using them in the technology of functional foods. As a result of the study of the chemical
composition of hawthorn, rosehip and sea buckthorn fruits it was found that the content of vitamin C in hawthorn
fruits is 27.8 mg, in rosehip fruits - 578.01 mg, in sea buckthorn fruits - 285.05 mg per 100 g of product. The content
of vitamin E is 7.8; 1.8; 3.18mg, p-carotene - 9.27; 2.7 and 2.13 mg, dietary fiber - 7.2; 12.28; 2.24 g. The content of
potassium in hawthorn fruit is 14.72 mg, in rosehip fruit - 26.18 mg, in sea buckthorn fruit - 197.18 mg per 100 g of
the product. The iron content is 0.05; 1.7; 1.14 mg, Zn - 0.08; 0.23 and 0.004 mg, respectively. According to safety
indicators, the studied plants meet the requirements of the regulatory documents. As a result of research on the
nutritional value and safety of fruits of wild plants, the expediency of using them in the production of functional

food products has been substantiated.

Keywords: wild plants, hawthorn, rosehip, sea buckthorn, quality, safety.
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HCCIEJOBAHUE ®YHKIIMOHAJIbHBIX CBOMCTB ILIOJIOB
JUKOPACTYHIUX PACTEHUU KABAXCTAHA

A.K. UBEMBAEBA, 3.H. MOJI/TAK¥JIOBA, A.C. AB/[PEEBA,
M.B. ATBIXAHOB , T.5. AXJIAH, 3.5. ACKAPBEKOB

(AnMaTHHCKMI TEXHOJIOTHYECKHil yHHBepcuTeT, Kazaxcran, 050012, r. Aamarsl, yi. Toue 6u, 100)
DrekTpoHHas M0YTa aBTopa KoppecmonaenTa: asel_19.01.83@mail.ru*

Llenvio oOannoii pabomoul senaemca o0oocnosanue evioopa oOukopacmywiux pacmenuii Kazaxcmana
(wunosnuk, oonenuxa, 00APLILIHUK) HA OCHOBE UCCIE006AHUA UX XUMUUECKO20 COCMAaea u 0e3onacHocmu, ¢
Uenvlo PAcCUUpPEeHUs Cblpbeoll 0a3vl U 603IMONCHOCMU HPUMEHEHUA UX 6 MEXHON02UU (YHKUYUOHATbHBIX
npooykmoe numanus. B pesynomame uccnedosanun xumuueckozo cocmaga nio0oe 6oApuIUIHUKA, WIUNOGHUKA U
o00nenuxu ycmanosieno, umo cooeprycanue sumamuna C ¢ niooax doapviumnuxa cocmagnsem 27,8 me, ¢ niooax
wiunoenuka — 578,01 me, 6 nnooax oodnrenuxu — 285,05 me na 100 2 npooykma. Coodeporcanue eumamuna E
cocmaensem, coomeemcmeenno 7,8; 1,8; 3,18m2, f-kapomuna — 9,27; 2,7 u 2,13 me, nuwegvix onokon — 1,2;
12,28; 2,24 2. Cooepircanue Kanua é niooax ooapviunuka cocmaenaem 14,72 me, ¢ nnodax wuunosnuka — 26,18 me,
6 nnooax oonenuxu — 197,18 mz na 100 2 npodykma. Cooepacanue ceneza cocmaennem, coomeemcmeenno 0,05;
L,7; 1,14 me, Zn — 0,08; 0,23 u 0,004 me. Ilo nokazamenam 6e3onachocmu ucciedyemvle pacmeHus
coomeemcmeyion mpetosanuam HOPMAMUBHbIX 0OKyMeHmos. B pezynsmame uccinedo6anuil nuuieeoil yeHHocmu
u 0Oe3onacHocmu nie006 OUKOPACMYWUX PACHMEHUNl 000CHOBAHA UENeCO0OpPA3HOCMb NPUMEHEHUs UX HpU
paspadomxe npoOyKmoe nUumaHus QYHKYUOHAIbHO20 HAZHAYEHUS.

KuaioueBbie c¢ji0Ba: AUKOPACTYIIME PACTEHMS, NIJIOALI O0OSIPLINIHUKA, IIUMOBHUKA, 00JENUXH,
Ka4ecTBO, 0€30MAaCHOCTD.

KA3AKCTAHHBIH KABAIBI OCIMJIIKTEPI MEH JKEMICTEPIHIH,
®YHKIUOHAJJBIK KACUETTEPIH 3EPTTEY

A.K. U3BEMBAEBA, 3.H MOJIJJAK¥/IOBA, A.C. AB/[PEEBA,
M.b. ATBIXAHOBA, T.5. AXJIAH, 3.5. ACKAPBEEKOB

(AaMaThl TeXHOJIOTUSUIBIK YHHBepcuTeti, Kazakcrau, 050012, Aamarel K., Tose 6u, 100)
ABTOP-KOPPECTIOHICHTTIH 31eKTPOHABIK momrrack :asel_19.01.83@mail.ru*

byn swcymeicmoly makcamul wiuKizam 0a3acvlh KeHeumy JHcaHe 01apobl (QYHKYUOHANObIK A3bIK-M YK
MEXHONOZUACLIHOA KOJIOAHY MYMKIHOIZI MAKCAMBIHOA 01aPOblH, XUMUANBLIK KYpamMbl MeH Kayincizoicin 3epmmey
Hezi3inde Kazaxcmannwly dcabdaiivl ocemin ocimoikmepin (UMMYpPbIH, WbIP2AHAK, 001AHA) MAHOAYObl Hezizoey
0onvin  maodvinaovl. Jlonana, UmMMYpolH JHCIHE WILIPAHAK HCEMICHEDIHIN XUMUAIBIK KYPDAMbIH 3epmmey
Hamudicecinoe oonana rxcemicmepinoezi C eumamuniniyy monuwepi 27,8 m2, ummypuin syncemicmepinoe — 578,01 me,
wivipeanak, syncemicmepinoe — 100 2 onimee 285,05 me exenoizi anvikmanowt. E 0apymeni monwepi caiikecinwe 7,8;
1,8 xypaitowv; 3,18 me, f-kapomun — 9,27; 2,7 ycone 2,13 me, ouemanwvix manwol — 7,2; 12,28; 2,24 2.0onana
acemicmepinoezi kanuil moauiepi 14,72 me, ummypoin sncemicmepinoe — 26,18 me, wvipanax, ycemicmepinoe-100 2
onimeze 197,18 me Kypaiiovl. Temipoiny monwepi muicinwe 0,05; 1,7; 1,14 me, Zn — 0,08; 0,23 sncane 0,004 me
Kypauovl. Kayincizoik kepcemxkiwimepi Ooiivinwia 3epmmenemin ocimoikmep HK mananmapwina caiikec keneoi.
Kabaiivt ocimoikmepoin scemicmepiniy mazamovlx, KyHObLIbIZb! MEH KAYIncizoizin 3epmmey Hamudicecinoe 01apovt
dynuxkyuonanovt mamax onimoepin onoipyoe Ko10anyowvl OpolHObLIbIZbL He2i30e2eH.

Heri3ri ce3nep: xadaiibl eciMaikTep, H0JI1aHA KeMicTepi, HTMYPBIH, TeHi3 LIBIPFAHbI, CaNAachl,
Kayincisairi.

Introduction associated with insufficient intake of minerals,

In recent years, the number of diseases among vitamins, essential amino acids, dietary fiber,
the population has increased. The most common are essential polyunsaturated fatty acids, and other
neurological diseases, thyroid diseases, biologically active compounds (BAC) in the human
gastrointestinal ~ diseases,  cardiovascular  and body [1, 2]. The use of synthetic additives in food
neoplastic diseases. The causes of all these diseases production has resulted in a 12-18% increase in
are related, inter alia, to insufficient intake of allergic  diseases among the  population.
essential nutrients from food. In particular, they are Consequently, there has been a growing interest in
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the use of medicinal plants. Over the last decade, the
global demand for this raw material has increased
almost sixfold, and its production is increasing by
20-30% per year [3, 4].

Wild plants can be sources of biologically
active nutrients necessary for the human body. Due
to the ability of wild plants to accumulate and
synthesize  simultaneously hundreds, if not
thousands of BAC, they can affect the human body.
At the same time, being natural components, they
are closer to the human body than synthetic drugs
and, therefore, they are safer [3, 5, 6].

Our country is rich in many wild medicinal
plants, which are found both as wild and
cultivated species. About 18,000 species of wild
plants grow in Kazakhstan. Wild plants contain
bioactive compounds exceeding 15% of the daily
physiological needs of the human body and can be
used as functional ingredients in the production of
functional foods, which today form the basis of
therapeutic and preventive nutrition for the
population. Medicinal herbs due to their
antioxidant system and the presence of dietary
fiber play an important role in protecting the body
from various toxic substances [7-11].

Hawthorn is a genus of shrubs, less often
low trees of the rosaceous family. There are 7
species in Kazakhstan, the most common are
spiny hawthorn and redhaw hawthorn.
Carbohydrates of hawthorn fruits are represented
by sugars, starch, pectin substances and other
compounds. Among the sugars there is a high
content of inverted sugar and a low content of
sucrose. Seeds contain from 27.5% to 39.2% fat.
Hawthorn fruits contain citric acid, malic acid and
a small amount of succinic acid, and in the fruits
of prickly hawthorn also contain tartaric and
crategus acids. Hawthorn flowers contain up to
1.5% of essential oils (aromatic substances),
quercetin and trimethylamine [12-14].

Rosehips are beneficial for strengthening the
immune system. They are rich in vitamin C, a

-

Hawthorn berries
(Crataegus laevigata)

~ e 3

Rosehip fruits (“Rose

powerful antioxidant that protects cells from free
radical damage. Vitamin C also helps the body
produce interferon, a protein that aids in fighting
infections. Additionally, rose hips possess anti-
inflammatory and antibacterial properties, making
them an effective treatment for colds and flu. [15-17].

Sea buckthorn is a valuable berry with
unique healing properties, rich in vitamins,
minerals, and antioxidants essential for
maintaining a healthy and youthful body. It
contains a substantial amount of vitamin C, which
plays a crucial role in collagen synthesis,
enhances immune system function, and protects
the body from infections. Additionally, sea
buckthorn is a source of vitamin E, a powerful
antioxidant that safeguards cells from free radical
damage. Sea buckthorn is beneficial for the
cardiovascular system due to its constituents that
strengthen blood vessel walls and prevent blood
clot formation. Furthermore, it helps reduce blood
cholesterol levels, thereby aiding in the prevention
of cardiovascular diseases. [18-20].

The vast array of medicinal plants with
diverse technological properties enables the
selection of functional ingredients to create
competitive products with high physiological
benefits and safety.

The purpose of this work is to substantiate
the choice of wild plants in Kazakhstan (rose hips,
sea buckthorn, and hawthorn) through a study of
their chemical composition and safety. This
research aims to expand the raw material base and
explore the potential for incorporating these plants
into functional food technologies.

Materials and research methods

We have carried out a selection of wild
plants of Kazakhstan for experimental studies -
rosehips (“Rose Canina L.”), sea buckthorn
(“Altai” variety), hawthorn (Crataegus laevigata)
(Figure 1).

by

Canina L.”)

variety)

Figure 1. Photo of wild plant samples for experimental studies
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The research was conducted in the labora-
tory facilities of the Department of "Technology
of Bakery Products and Processing Industries,"
the accredited research laboratory "Food Safety,"
and the research laboratory of "Innovative
Technologies of food and processing industries”
at Almaty Technological University. Analyses on
the quality and safety of wild-growing raw
materials were carried out.

Determination of quality indicators of plant
raw materials were carried out according to the
following methods: protein  content  was
determined by the Kjeldahl method, carbohydrate
content - permanganometry method, fat fraction
by Soxhlet, the amount of organic acids -
according to GOST 32771-2014, dietary fiber -
according to GOST R 54014-2010, ash fraction -
according to GOST 25555. 4-91, the content of
vitamin A - according to GOST R 54635-2011,
vitamin B5 - according to GOST 32040-2012,
vitamin C - according to GOST 24556-89, vitamin
E - according to GOST R 54634-2011, p-carotene
- according to GOST R 54058-2010, the content
of minerals Mn, Cu, Si, Mo, K, Fe, Zn was
determined according to GOST 56372-2015, Se -
according to GOST 31707-2012.

The content of heavy metals (cadmium, le-
ad, arsenic, mercury) was determined by colori-
metric method according to GOST 26927-86.

The content of aflatoxin B1 was determined
by GOST 33780-2016.

The content of pesticides (a, p and y-HCH,
DDT and its metabolites, heptachlor) was
determined by gas-liquid  chromatography
according to GOST 32689.2-2014.

The number of mesophilic aerobic and
facultatively anaerobic microorganisms was
carried out by GOST 10444.15-94. Determination
of the number of bacteria (coliform group) was
carried out according to GOST 31747-2012.

Results and discussion

The chemical composition of the fruits of
wild plants is determined by the following factors:
soil structure, water composition, minerals
contained in the soil, and climatic conditions.
Therefore, chemical composition indicators are
sources of preliminary information in the
development of functional food products. Due to
the high content of nutrients, plant fruits have a
set of properties necessary to maintain human
health [7, 21].

The chemical composition of the fruits of
wild plants is presented in Table 1.

Table 1. Chemical composition of the fruits of wild plants

Nutrients Content per 100 g of product
Hawthorn Rosehip Sea buckthorn
berries fruits berries
Physicochemical indicators:
Proteins, g 15 4,0 3,2
Fats, g 1,85 1,53 4,7
Carbohydrates, g 11,57 13,46 1,05
Organic acids, g 0,29 2,81 18
Dietary fibers, g 7,2 12,28 2,24
Ash, g 2,01 3,02 1,01
Vitamins, mg
A not detected 0,411 0,279
Pantothenic acid | not detected 0,91 0,14
Ascorbic acid 27,8 578,01 285,05
Tocopherol 7,8 1,8 3,18
Phylloguinone not detected 0,023 not detected
[3-carotene 9,27 2,7 2,13
Minerals, mg
Manganese not detected 0,97 0,47
Copper not detected 0,127 0,31
Silicon not detected | not detected 5,21
Molybdenum not detected | not detected 0,009
Potassium 14,72 26,18 197,18
Iron 0,05 1,7 1,14
Zinc 0,08 0,23 0,004
Selenium 0,007 not detected not detected
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Vitamins C, E, B-carotene and dietary fiber
can be considered as promising functional ingre-
dients in the composition of new functional foods
[7]. Vitamin C acts as an antioxidant in plasma and
restores tocopherol radical. In the presence of iron or
copper ions, ascorbate acquires the properties of a
potent pro-oxidant. Vitamin C is key in the process
of detoxification and removal of toxic substances
from the body. They are also essential for the
formation of vitamin D and help maintain the
structure and functional activity of DNA and
proteins. Carotenoids protect polyunsaturated fatty
acids of membrane lipids, have an antisclerotic
effect and increase the body's resistance to cancer.
Tocopherols, also known as vitamin E, are
antioxidants that support membrane health.

The table illustrates that the vitamin C
content in hawthorn fruits is 27.8 mg, in rose hips
—578.01 mg, and in sea buckthorn fruits — 285.05
mg per 100 g of product. The vitamin E content is,
respectively, 7.8; 1.8; 3.18 mg, p-carotene — 9.27;
2.7 and 2.13 mg, dietary fiber — 7.2; 12.28; 2.24 g.

Nutrient  fibers, including cellulose,
hemicellulose, gums, and pectin, play a vital role
in our diet. Their capacity to retain water, up to 5-
30 times their weight, facilitates digestion and
peristalsis, aiding in the elimination of toxins from

Table 2. Safety indicators for fruits of wild plants

the body. The unique structure of dietary fiber
makes them natural enterosorbents, while also
participating in  metabolism, reducing fat
absorption, and maintaining optimal blood
glucose levels.

Plants are a source of many minerals that
are easily absorbed by the body. Elements such as
cobalt, copper, iron, and manganese are known to
help activate natural immunity. The combined
presence of copper, cobalt, and chromium also
ensures the activity of vitamin P. In addition,
these elements contribute to the accumulation of
flavonoids in fruits. Potassium plays an important
role in maintaining water-electrolyte balance and
osmotic pressure in cells [23].

Table 1 shows that the potassium content of
hawthorn fruit is 14.72 mg, rosehip fruit - 26.18
mg, and sea buckthorn fruit - 197.18 mg per 100 g
of product. The content of iron is 0.05; 1.7; 1.14
mg, Zn - 0.08; 0.23, and 0.004 mg, respectively.

Hawthorn, rosehip, sea buckthorn fruits and
products of their processing will be used by us in
the future in the production of snacks, breads, and
slices, that is why the safety of wild fruits was
investigated in the beginning. Table 2 shows the
results of the study of safety parameters of
hawthorn, rosehip and sea buckthorn fruits.

Name of indicators, units of Hawthorn Rosehip fruits | Sea buckthorn
measurement berries berries
Microbiological indicators:
- QMAFANM, CFU/g, not higher than 7*10t 4*10! 2*10?

- Coliform bacteria in 1,0 g of product

not detected

not detected

not detected

Heavy metals, mg/Kkg:

- lead 0,0024+0,0004 | 0,003+0,0004 | 0,001+0,0003

- cadmium 0,00240,0004 | 0,001+0,0003 | 0,002+0,0004
- mercury not detected not detected not detected
- arsenic not detected not detected not detected

Pesticides, mg/kg:

Hexachlorocyclohexane (a—, B—,y —
isomers)

not detected

not detected

not detected

- Heptachlor

not detected

not detected

not detected

- DDT and its metabolites

not detected

not detected

not detected

Mycotoxins, mg/kg:

- aflatoxin B

| not detected

| notdetected | not detected

The results of the safety study of hawthorn,
rosehip and sea buckthorn fruits showed their
compliance with the requirements of the
Technical Regulations of the Customs Union
021/2011 and confirmed their safety.

Conclusion

As a result of the study of the chemical
composition of hawthorn, rosehip and sea
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buckthorn fruits it was found that the content of
vitamin C in hawthorn fruits is 27.8 mg, in
rosehip fruits - 578.01 mg, in sea buckthorn fruits
- 285.05 mg per 100 g of the product. The content
of vitamin E is 7.8; 1.8; 3.18mg, B-carotene -
9.27; 2.7 and 2.13 mg, dietary fiber - 7.2; 12.28;
2.24 g. The content of potassium in hawthorn fruit
is 14.72 mg, in rosehip fruit - 26.18 mg, in sea
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buckthorn fruit - 197.18 mg per 100 g of the
product. The content of iron is respectively 0.05;
1.7; 1.14 mg, Zn - 0.08; 0.23, and 0.004 mg. As a
result of studies of the nutritional value and safety
of wild-growing plant fruits, the feasibility of their
use in the development of functional food
products was substantiated.
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Paspabomka mexnonozuu npouzeoocmea Oy104eK ROGLIUEHHOU HUOIOZULECKOT YEHHOCMU C UCHOIb308AHUEM
HOPOWIKA WIETIKOGUUL NPEOCHAsisien CO00Il UCCIe008aHUE, HANPABTICHHOE HA CO30aHUEe UHHOBAUUOHHO20 NPOOYKMA 6
nexapnoii undycmpuu. Ilopowox wienkosuuvl, 602amvlit OeIKOM, AMUHOKUCIOMAMU U HOJIE3HLIMU I/IEMEHMAMU,
UCROTB3YEMCA 8 Kauecmee 000asKu K mecmy 0Jis ROGbLUMEHUA RUWEGOIl YeHHOCmuU OyioueK. Dmom npoyecc mpedyem
MWAmMensHo20 U3yHeHUst 6IUAHUS NOPOUIKA WEIKOGUUbL HA MEKCMYPY, 6KYC U RUMAMENbHble C6OICHEA GbINEUKU.
Hccenedosanue maxaice 6Kiiouaem 6 ceds ONMUMU3AUUIO NPOUECCA NPOU3BOOCMEd, YIMOObL 00ecneYums ORMUMAIbHOE
couemanue OUONOZUYECKON UEHHOCMU U OpzaHoienmuyeckux Kawecme oynouek. Ilonyuennas mexnonocus mosicem
umemsy Gonvuioe 3HaUeHUe 011 NPOU3BO0CMEA PYHKUUOHATIBHBIX NPOOYKIMO8 RUMAHUS C NOGLIUIEHHBIMU NOJIE3HbIMU
ceoiicmeamu. Ha ocnosanuu npodenannoii pabomsl paspafomansl peyenmypovl U MEXHONOZUYECKAR cXemd
npou3seodcmea Oynouex ¢ 0odasnenuem KOHUYEHmMpama nOPoOIKa wieikoeuybl, KOmopas npeonasnavyena 0is 0C60eHuUs
nepeoosvIX MexHON02UIl 6 NUWeeoll npomvluiiennocmu. Xneboodynounvte usdenus «bynouxkay zomoeamca c
UCNONBb306aHUEM 3AK6ACKU WL NPECHO20 Mecma.

KuarueBble ci0Ba: MNOPOIIOK IIEJKOBHMIbI, XJIe000yJOUHbIEe W3JeJHUs, IpecHoe TecTo,
KOHIEHTPAT MOPOIIKA HIeJIKOBUIbI, MYKA.
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Tym ynmaevin nandaiansvin 0u0a02uANbIK KYHOBLIbIZbL HCO2APbL HAH MOKAWMAPObl OHOIPY MEXHOI0ZUACHIH
a3ipaey mamn nicipy OHepKICifiHOe UHHOBAUUATBIK OHIM dcacayza Oazpimmanzan 3epmmey 001bln mMaodwvliadbwl.
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AKybl32a, AMUHKLIWMKBLIOAPBIHA JiCOHEe RAOANbl IIeMeHmmepze 0ail mym YHMA2bl MOKAWIMBIH, MAAMObIK,
KYHOBUIbIZBIH aDMMbIPY YUWIiH Kamolp Kocnacel peminde Koaoanwvinaowl. byn npouecc mym ynmazoinoly nHau
OHIMOEPIHIY KYpblIbIMbIHA, 0IMIHE JHCIHE MAAMObIK KAcuemmepine acepin MyKusam 3epmmeydi manan emeoi.
3epmmey conviMeH Kamap mMOKAUIMbIH, OUONO02UANBIK KYHOBLIbI2b! MEH CEeHCOPAbIK KacCUuemmepiniy OHmainvl
yilneciMin Kammamacwvls emy yuiiH OHOIpic npouecin OHMAUNAHOBLIPYObL KAMMUObL. ANbIHZAH MEXHO02UA
naiioansl Kacuemmepi HcaKcapmolizan QYHKYUOHAIObI MAMAK OHIMOEPIH OHOIPY YuliH MAHBI30bL HOIYbI MYMKIH.
AmKapuinzan yxcymvicmapoviy Hezizinoe mamax OHepKICIDIHOe 03bIK MeEXHON02UANAPObl Uzepyze APHANZAH HLYM
YHmMAazel KOHYEHMPAamovl KOCHLIZAH MOKAWMAPObl OHOIpYOiH peuenmypacstl MeH MeXHOI0ZUABIK CXeMachl
azipnenoi. «Tokaw nan oeHimoepi auiblmKbl Hemece auibiMKbLCbl3 KAMbID APKbLIbL OAiibIHOANA0bI.

Herizri cefep: TYT yHTaFrbl, HaH 6HIMepi, AMBITHLIIMAFAH KAMBIP, TYT YHTAFbI KOHIEHTPATHI, YH.

DEVELOPMENT OF TECHNOLOGY FOR PRODUCTION OF BUNS OF INCREASED
BIOLOGICAL VALUE USING MULBERRY POWDER

A.KH. DUSMATQV, N.D. RASHIDOV*, N.A. TOSHKHOJAEV

(Polytechnic Institute of the Tajik Technical University named after M.S. Osimi
Tajikistan 735700, Khujand, I. Somoni avenue 226)
Corresponding author e-mail: ummat1995@gmail.com*

The development of technology for the production of buns with increased biological value using mulberry
powder is a research aimed at creating an innovative product in the baking industry. Mulberry powder, rich in
protein, amino acids and beneficial elements, is used as a dough additive to increase the nutritional value of buns.
This process requires careful study of the effect of mulberry powder on the texture, taste and nutritional properties of
baked goods. The research also includes optimization of the production process to ensure the optimal combination of
biological value and sensory qualities of the buns. The resulting technology can be of significant importance for the
production of functional foods with enhanced beneficial properties. Based on the work done, recipes and a
technological scheme for the production of buns with the addition of mulberry powder concentrate have been
developed, which is intended for the development of advanced technologies in the food industry. “Bun” bakery
products are prepared using sourdough or unleavened dough.

Keywords: mulberry powder, bakery products, unleavened dough, mulberry powder
concentrate, flour.

Beeoenue Ibl, AQHTHOKCHIAHTBl W JApYrue OHOJOrMYecKd

MHOX€ECTBO HCCIICAOBAaHUN MOATBEPXKIa- aKTUBHBIC BelecTsa. [3, 4].
0T HEOOXOJMMOCTh HW3MEHEHHS XHMHUYECKOIO Mamepuanst u Memoowvl UCC1E006AHUIL
COCTaBa KOHIUTEPCKHUX M XJIeOOOYJIOUHBIX H3Jie- Juiss wmsrotoBneHust Oyinodku ¢ go0Oasiie-
JUA A7 TIOBBIICHHUS COJEp)KaHUS BUTAMHUHOB, HUEM IOPOIIKA MIEJKOBUIBI HCIOJIb30BANN Cle-
KJIETYAaTKH, TIEKTHHOB U MHUHEPAIbHBIX BELIECTB. JIyI0Illee ChIpbe: MyKa MIIEHHYHas MepBOro copTa
O hexTUBHBIM CIIOCOOOM pellleHHus dTOH Mpood- mpousBoactBa OO0 «®PapoBoH»; Maprapux
JIeMBbl SIBJISIETCA HWCIOJB30BaHUE PACTHUTEIBHOTO «CNnMBOYHBII», OTEYECTBEHHOI'O IPOU3BOACTBA,
CBIPbsl, BBIPAILICHHOIO HA TEPPUTOPUU KOHKPET- 000 «Adzamuun  Corgy, KypuHBIE — siila
Horo peruona. [1, 2, 3]. 15IroxHoe cbipse 00aa- npousBoacTBa Pecrybnmuku Tamxukucran, OO0
€T BBICOKOM MUTATEJIbHON LIEHHOCTBIO U SIBISIETCS «H.B.T'adypos»; IIOPOIIOK IIEJIKOBUIBI
OIHMM M3 CaMbIX [IOJE3HBIX II0 CBOEMY npoussozactsa PO, r. Mocksa, OOO"Llukopuit".
XUMHYECKOMY cocTaBy. OHO IpeaoCTaBisieT opra- Jnst ompeneneHus moka3aTesiel KadecTBa
HU3MY Y€JIOBEKa MIMPOKHUI KOMITJIEKC BUTAMUHOB, CBIPbsI, MOJTy(paOpUKATOB W T'OTOBOH TPOJYKIINH
MakpoO- U MHKpPO3JIEMEHTOB, OKa3bIBalOLIMX Oja- WCTIOJIb30BAJI CTAaHIAPTHBIE METOBI:
TONPUATHOE  BO3ACHMCTBHE HA  LEHTPAJIbHYIO - OpraHoJienNTHYeCKas OLEHKa MoKa3aTesen
HEPBHYI0O M CEpPJECYHO-COCYIUCTYIO CHCTEMBI, kauecTBa Myku 1o 'OCT 27558-87;
CIOCOOCTBYIOIIUX POCTY M PAa3BUTHIO KOCTHOH W - BIaXHOCTh Myku onpenensuid mo 'OCT
MBIIIEYHON TKaHEH, pPEeryJMpoBaHUIO KHCIOTHO- 9404-88;
MIEIOYHOTO OasilaHca, MOJUICPKAHUI0 TOMEOoCTas3a - KUCTIOTHOCTh MyKH onpeaesuiu mo ['OCT
u npoduiakThke 3aboseBanuil. Kpome Toro, 9404-88;

AroAabl COACPIKAT MUIICBBIC BOJIOKHA, (bHaBOHOI/I-
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- OpraHOJICITHYECKHE ITOKa3aTelIn caxap-
Hoi myaps! onpenensum o 'OCT 21-94;

- KayecTBO MaprapuHa OIpeAeisuid [0
I'OCT 52178-2003;

- Ka4eCTBO KyPHHBIX SIAI[ TI0 OPraHOJEIITH-
yeckuM nokaszareiism o I'OCT 52121,

KauecTBo u3nenuii, momydadpukaToB u ro-
TOBOM TMPOIYKIMH OMPEAEINSETCS 0 OpraHoJIeI-
THYECKUM U (PU3UKO-XUMHUIECKIM TTOKA3aTEIISIM.

Pezynomamot u ux oocysycoenue

Ha ocnoBanmm mpozemaHHO#i pabOTHI pas-
paboTaHBl peLenTypbl U TEXHOJIOTHYECKas cXema
NPOM3BOJCTBAa OyloueKk C Jo0aBleHHEM KOH-
LEHTpaTa ILIEJKOBHUIIBI, KOTOPBIM IpeaHa3HAYEeH
JUTs 00OTaIleHNs THIIEBBIX TPOIYKTOB.

Xne6oOynounsle  uzgenuss — «bymouxay
TOTOBATCSI C MCIOJb30BAHMEM 3aKBACKU WM M3
IIPECHOT0 TECTA.

Tabmmma 1. Pementypa mo mpom3BOICTBY XJIEOHBIX W3Ienuii Ha mpumepe «bymoukm» ¢ mobaBiieHHEM TYTOBOTO

nopomika, 1000r

Chipné Kontponbubriit | Obpaser; 11 | O6paser; 21 | O6pazen; 31 | O6paser 41

obpasent 10% 15% 20% 25%

Myka BbICHIEro copTa, T 700 630 595 560 525

ITopomIok HIeTKOBUIIBL, T - 70 105 140 175
Hpoxoku , Y% 13 13 13 13 13
Couib, % 8 8 8 8 8

Maprapus, % 210 210 210 210 210

CaxapHas nynpa, % 140 140 140 140 140

Siino, r 560 560 560 560 560
Banmmn, % 70 70 70 70 70

Ilpoyecc npouszsoocmea  x1e000y104HbIX
uzoenusi muna «bynrouxay.

IIponiecc mpousBoacTBa XJ1eO00YIOUHBIX
n3nenui tana «bynoukay COCTOMT M3 NOArOTOB-
KM CBIpbS, CHaYaJla MyKa 3aMEIINBAETCA C LEIbI0
OYHMCTKU M a3pauuu, A00aBIAIOT CaxapHYyIO Iy.-
Py, TIOBapeHHYIO cojib U BaHWIWH. [lapHOe Moo-
Ko Harpeaetcs A0 35-40°C, cmemmuBaetcs ¢ 50%
CyXHMX TNEKapCKUX JApOXKEH i1 CO3MaHus
CYCIIEH3UU. OTO CHENMAIbHO JUIsl NPaBHIBHOU
pabotel apoxokeil. OcTaigbHBIE HHIPETUEHTHI,
Takhe Kak CyXO€ MOJIOKO, caxap W COJib,
pacTBOPSIIOTCSL B APYTrOW CMECH ISl paBHOMEp-
HOTO pacmpejelieHus: B Tecte. SIMYHBIN OEIoK H
KENTOK B3OMBAIOT BMECTE /ISl TOJNUPOBKH, a
MaprapuH paciuasisitoT npu 30-85°C, Takxke i
TTOJIMPOBKH.

[locre MONTOTOBKH CHIPBS, 3a HCKIIOYE-
HUEM SIHI, TPOBOJUTCS PYyYHOE NEpEMELINBaHNE
70 TIONy4YeHHs OJHOpOoJHOW Macchl. Ilpuroros-
JIEHHOE JJIsi CIIUPTOBOTO OpOXKEHHS TECTO TOMe-
maercd B TepMocTar npu temneparype 40-45°C
IO JOCTIDKEHHS KHUCIOTHOCTH Tecta 1-2°T.
KucnotHocTs Tecta m3MepsieTcs METOJOM THT-
poBaHUs C WUCHOJb30BaHWeM (eHondranenHa.
Ono nojaBepraercst TBOWHOW OOMHHKE JUIS ONTHU-
MHU3alMN KHUCJIOTHOCTH, TOCTUTHYTOW Ha YpPOBHE
1-2°T, mepen TeM Kak pa3ieluTh Ha TOPIUHU TIO
50 rpamm. 3aroToBKH TOMEIIAA B JiabopaTop-
HeIM TepMoctar Ha 1 wac. Ilocne 20-25 MuHyT
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paccTOkd ¥ BOCCTAaHOBIJICHHS BBIJCIUBIINXCS
ra3oB yKpaulajgul KycOuKH TecTa. BepxHue mno-
BEPXHOCTH YKpPALICHHBIX M3IENUNA CMa3bIBaIN
AMYHOM  CMechlo. 3aTeM  JIEKOpUPOBAaHHBIC
W3NS OTIPABIUTN B TEPMOCTAT AJISl 2-4acOBOM
paccroiiku. Bropoil stan 3anuman 15-20 MUHYT.
[Mocne atoro xnebo0yIOUHBIE M3/ACTHS BBITIEKATN
B nayxoBke mpu 220-240°C B Teuenue 10-15
MUHYT. [oTOoBBle 0O0paslbl OXJWKAATH OO
Temmeparypsl 18-22°C.

Jns oboramiennsi coctaBa XjeO000YJIOYHBIX
W3ENUH, BKIIOYas «OyJOYKW», B PELENTYpPHBIN
cocTaB A00aBisleTCsl MOPOLIOK INEIKOBULBL. ITOT
WHTPEJMEHT 00JIa/laeT TOJNIE3HBIMU  CBOMCTBaMH,
XapaKTEePHBIMU JUISl CBEXKETO MPOJIYKTA, U COJEPIKHUT
KOMIIOHEHTBI, KOTOPBIE BXOJIST B €r0 CTPYKTYDY.

[lenkoBuia coaepxut BuTamMuHbl: A, B, C,
H, PP; MukposnemMeHThl: Kalui, KaJbLHH,
HATpPHUH, MarHui, >KeJie30; MUILEBbIe H00AaBKU U3
HaTypalbHOTO BOJIOKHA; caxapa W  JKHUPBI;
OpraHUYeCKUe KHUCIIOThI, Takhe Kak sOJIOYHAas,
¢dochopHast ¥ TMMOHHAsS, a TaKKe PECBEPaTpoIl.
KomOuHMpOBaHHOE  BO3JECWCTBHE BCEX OITHX
KOMITOHCHTOB OMpEJeNseT KaK IMOJIOKHUTENbHBIE,
TaK W OTpUIIATENbHBIE AacleKThl BO3JCHCTBUS
JaHHOTO MpoIyKTa [5].

[Ipomecc mpomsBomcTBa Oyinodek, obora-
meHHbix  Ha 20-25% TYTOBBIM  TOPOIIIKOM,
BKITIOYAET CJICAYIOUINE HHTPEAUCHTBI: MIICHUYHAS
Mmyka - 35,3-42,3%, maprapus - 30%, noBapeHHas
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coms - 1,25%, caxapnas myapa - 20%, BaHWINH -
1% un gitna - 3,2%. OCHOBHOE OTJIWYHE 3TOTO
METOAa 3aKIIoYacTcsi B TOCIEAOBATEIBHOCTU
TEXHOJIOTHYECKMX JTaloB: TOATOTOBKA CHIPHS
(cMemMBaHME TINCHUYHOH ¥ TYTOBOM MYKH,
pacTBOpPEHHE 3aMEHUTENs caxapa M COJM B BOJE
o MHCTpYKIMHU Ha 21,24%), mOAroTOBKAa MOJIOKA,

3aMENIMBAaHHE W BHIMEIIMBAHUE TECTa B TCUCHUE
30 MUHYT, pa3JelieHue TecTa Ha MMOPLUH BECOM 55
rpamm, popMoBaHHE TONypadpuKaTa U ero xapka
npu Temmeparype 220-240°C B Teuenue 10-15

MHHYT B 3aBUCHMOCTH oT (bopMBI
nonygabpukara.
\
|
1
I ] Ly /
|

Pucynok 1. TexHonoruueckast TMHUSI TPOU3BOJCTBA XJIeO00YIOUHBIX U3AETUN

[IpoBenenue oOpraHOJENTUYECKOM OLIEHKU
HOBBIX 00pa3lOB MPOAYKIMH OCYIIECTBISUIOCH B
CEHCOpPHOH J1ab0paTOpPUK NPU €CTECTBEHHOM OC-
BeleHNH. OIEHUBAIUCh XapaKTEPUCTHKH, TaKHe

KaK BHEIIHUA BHUI, IBETOBbIE OCOOCHHOCTH,
dopma, BKyc u apomaT oOpasuoB. OOpasiibl
OLICHUBAITUCH TI0 5-0aJUTbHOM IIIKae, Pe3yIbTaThl
KOTOPO# MpeICTaBIeHbI B TabuIe 2.

Tabnuna 2. OpraHojienTU4YecKas OleHKa 00pasIoB ¢ J00aBICHUEM MOPOIIKA IIIETKOBHUIIBI

OpraHosienTHYecKasl OIeHKa
Turibr Buemnrpiit | Bugnpu | Liser | Bkyc u | ®opma
BUJI paspese 3a1ox
KoHTpopHbIH 3,7 4,2 4 3,7 4,4
10% 3,4 43 4 41 42
15% 42 47 4 4,7 4,7
20% 3,1 3,5 3 3 3,2
25% 3,1 3,7 3 3,2 3,2

O6pasuel, conepxamue 20-25% mnoporika
IICJIKOBHUIIBI OT OOIIEH MAacChl MIIEHUYHOH MYKH,
00J1a1al0T OTHOCHTENBHO OoJiee HU3KUM KadecT-
BoM. [IpomykT oOmamaer ciaObiM J00aBOYHBIM
3amMaxoM W BKYCOM, YTO MOXXET HE YCTpawBaTh
notpeduress. Popma U3ACIUA HEMHOTO MOBPEXK-
JIeHa, UMEIOTCSl TPEUIMHBl Ha €ro MOBEPXHOCTH.
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[TopucrocTs MpOAYKTa TakKe HH3Kasl, BBI3BIBAS
JIUIKOCTb.

HccnenoBanusi moka3alid, 4TO ONTHMAjb-
Has 1032 100aBIEHUS] MECTHOTO TIOPOILKA MIETIKO-
BUIIBI B peLieNTypy XyeOHoro u3enus «bynoukay
cocrtapmsieT 15% OT Macchl MIIEHUYHON MYKH.
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Ta6nnua 3. CpaBHI/ITeHLHaH OLICHKAa XMMMYECKOI'0 COCTaBa M IMHUIIECBOM IEHHOCTH MIIEHUYHOIO xjaeba ¢ I[O6aBKOﬁ

TOPOIIKa HMIEJIKOBUIIBI

Konuuectso B Myka ITopomok [Muennynas | [lmeHnynas Oynouka
100r BBICHIETO | IIETKOBHIIBI Oyrnouka ¢ n06aBKoil moporIka
copra IIEIKOBHIIBI
IIumeBasi 1IEHHOCTh
Bona, r 14,0 54 46,9 49,1
Benok, r 11,4 1,3 9,41 10,45
Kup, r 1,3 0,3 11,57 11,61
VriaeBonpl, T 75 9,7 56,37 67,5
DHepreTuveckas 357,3 53,3 367,25 416,29
IEHHOCTh, KKar
BuTtaMuHBI 1 MHHEpAITBI
Hatpwii, Mmr 3,1 10,2 228,3 301,6
Kanuii, Mr 131 194,3 103,1 287,9
Kanmuii, mr 20,1 39,1 86,2 127,1
Marxuii, Mr 31,1 18,1 24,2 42,2
Keneso, Mr 2,3 1,86 3 5
Mens, Mr 0,19 0,07 0,2 0,26
IIuHK, MT 1 0,13 0,9 2,26
Mapraser, Mr 0,8 0,02 0,5 1,2
KapoTus, MKT 0 23,1 4.1 20,1
Buramun E, Mkxr 0,61 0,88 0,4 1
TuamuH, M 0,31 0,03 0,5 0,63
Buramun B6,mMr 0,31 0,06 0,2 0,38
Buramun C, mr 0 36,5 1,3 37,7

B nmanHOM ciy4yae MpOIYKT TOJHOCTBIO
COOTBETCTBYET BCEM YCTAHOBJICHHBIM CTaHJap-
Tam, MPH 3TOM OH O0OTalleH KallieM, Ba)KHBIM
AJIEMEHTOM JIJIsl 3/IOPOBBS COBPEMEHHOTO Yelo-
Beka. Hanmnuue 3Toro mpojykra Ha phIHKE BaXKHO
JUISS ITUPOKOTO OOIIECTBEHHOTO MOTPEOIeHMS,
OCOOCHHO ISl JIeTel W TMalMeHTOB C CepAeYHO-
COCYUCTBIMHU TTPOOJIEMaMHU.

Hcnonp3yst 3TO HETPAJAMIIMOHHOE ChIPhE
MPH  M3TOTOBIICHUH XJIEOOOYIIOUHBIX H3ICIHIA,
KOTOpBIC EXKEIHEBHO YIOTPEOJSIOTCS JIHOABMH,
MOJXKHO PEIINTh MpodiieMy oOeclieyeHus Hacese-
Hus PecnyOnuku Ta/KWKHUCTaH NMHTATENBHON H
00oraIeHHON NPOIyKIHeEH.

3axnrouenue, 6160001

W3 wuccnenoBaHuii MOXKHO CHENATh BBIBOJ,
YTO HOBBIM MPOAYKT 001aaeT (PyHKIIMOHAILHBIMH
CBOMCTBaMH, COZICPKUT MHIIEBbIC BOJIOKHA M IHTA-
TEJIbHBIC KOMIIOHEHTBI, COOTBETCTBYET HOPMATHBaM
0 KaueCTBY M MPUTOJCH JUIS MPOGIIAKTHKU 3a00-
JICBaHUH KeJTyJI0YHO-KHIIIEYHOro TpakTa. Orpeze-
JIEHO ONTHMAJILHOE KOJIIMYECTBO JI0OABIICHHUS II0-
POIIIKA IIETKOBUITHI B COCTAB MPOAYKTA. Pe3ynbpraTst
WCCTIE/IOBaHUS TIOKA3aJIH, YTO JOOABICHHE TTOPOIIIKA
MIETKOBHIIEI B MyKy B 00beMe 15% mano xoporme
pe3yabTaThl W TPHUBEIO K BBICOKHM OPTaHOJICII-
THYECKUM TOKA3aTEIISIM.
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HUCCJIEJOBAHME BJIMSIHUS BAJl BIO-AP-IRGA
HA COCTAB M CBOVMICTBA MOT'YPTOB
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, I.4. TVJIITABAEBA ; , I"H. 2KAKYIIOBA

A.T. AXMET)KAHOBA* yA.A. BEKCYJITAH

(HAO «Ka3zaxckuii arporexHu4eckuii uccienoBarenbckuii ynusepeurer umenu Cakena Ceiipysuinnay,
Kasaxcran, 010000 r. Acrana, np. XKenic 62)
DieKkTpoHHasl OYTa aBTOpa-KOppeconHAeHTTa: aygerim_talgatqyzy@mail.ru*

Cezo0na nompedumenu yoenaom 0codooe 6HUMAHUE Kayecmey npuodpemaemoni npooykyuu. OHu makxice
031cu0aIom 6vlcOK020 ypoeHa unHosauuil. Taxkum o00pazom, npeonolicenue MOIOYHO20 CEKMOpa 6ce 0obvuie
dokycupyemca na ucnonv3oeanuu paziuyHuIX 000a60K ¢ 0OKA3AHHOU NOABL3OU 0na 300poeva. Ha cezo0nawnuii
OeHb Oonbuwiaa uacmov pPLIHKA NPOOYKMOE (YHKUUOHANbHO20 Ha3HaveHus (65%) npedocmaenena Mmo104HOU
npoodykyueii. OCHOGHOU RPUHUUN MEXHOIO2UN CO30AHUA (PYHKUUOHATLHBIX NUW4EELIX NPOOYKMOE 3AKII0UAemca 6
U3MEHeHUU MPAOUUUOHHBIX NPOOYKMOE MAKUM 00pa3om, 4moodvl ux cooeprycanue NONEIHbIX KOMROHEHMO8
Y6enuuunocy 00 YpPOGHA, COOMEEMCHEYIuez0 Quzuonozuueckum nompedoHocmam nompeoumenei. Muozue
HayyHble UCCNIe008AHUS U3 PA3IUYHBIX PEUOHO8 MUDA 3AHUMAIOMCA UCCIe008AHUAMU, U UX Uelb — GbIAGUMDb
pacmumenvuvle 000a6KU, 01a20mMEOPHO eauAwUe Ha Op2anuzm ueinoeexa. Cneyuguueckas ocobennocmup
PACIUMENbHO20 CbIPbA 3AKTI0YACMCA 8 CROCOOHOCHU CUHME3UPOsams 00buI0e KOJIUYECHE0 DPA3HOO0OPA3HBIX
XUMUYECKUX COCOUHEHUT PA3IUYHOU RPUPOObl, KOmopbsle 001a0arom uzuonozuieckoii akmueHocmoio. B oannoii
cmamue npeocmasnenvl pe3yibmamsl UCc1e008AHUI 6AUAHUA OUO102UYUECKU AKMUBGHOU 000AB8KU, NOJIYYEHHOIl Ha
OCHOG€ UCNOJIb308AHUA KOHUEHMPAMa Cbl8OPOMOUYHO20 OenKd, A200 upeu u 4epHonnooHou paounvt. Ilpusedenst
pe3ynvmamsl QUIUKO-XUMUUECKUX, OP2AHONENMUYECKUX noKazameeil 102ypma, noay4eHH020 ¢ UCNOI1b308AHUEM
paspabomannozo bAJ/l. Ycmanoeneno, umo ¢ 20moeom iiozypme 3HAUUMENIbHO NOGHICUIOCH COOEPIHCAHUE DENKO8,
eumamuna C, noaughenonos. OmmeueHo nosvluieHue aHMUOKCUOAHMHBIX ceolicme. Ilonyuennvie OanHbvle
ceudemenbCmeyom o Guon02u1ecKoll yeHHocmu papadomannozo iiozypma, ooozauwennozo bAJ/Jl BIO-AP-1RGA.

KuroueBsble cjioBa: OHOJIOrHYeCKH AKTHBHBIE J00aBKH, MOJIOKO, HOTYPT, YepPHOIUIOAHAA PAOUHA,
upra, nojmmdpenosnl, BuTamul C.

BIO-AP-IRGA (BAJI) BUOJOTUSJIBIK BEJICEH/I KOCIAJAPBIHBIH MOTYPTTAP/IBIH
KYPAMbI MEH KACUETTEPIHE oCEPIH 3EPTTEY

K.K. MAKAHTAJIA, T.9. TVJIITABAEBA, I''H. 2KAKYIIOBA,
A.T. CAFAH/IBIK, A.T. AXMET)KAHOBA*, A.A. BEKCY¥JITAH

(KeAK «C.Ceiipynnun arpinaarsl Ka3ak arpoTexHUKaIbIK 3epTTey YHHBEPCHTETI»,
Ka3zakcran Pecnyoamkacel, 010000, Acrana, Kenic 62)
ABTOP-KOPPECHOHICHTTIH 3JIEKTPOHIBIK Mouitacel: aygerim_talgatqyzy@mail.ru*

byzinzi manoa mymuvinywolnap camvin anvlHamuvlH OHIMHIN CARACLING epeKuie Hazap ayoapaodwvl. Onap
COHOQII-AK, UHHOBAUUANDIH, Hco2apbl OeHzellin Kymeodi. Ocvlnaiiuia, cym CeKmoOpPbIHbIH, YCbIHbICHL OeHCAYNbIKKA
O0anendenzen namoacel oap apmypiai KOCnanapovl Koaoamnyza kodipex koHin 6o1yoe. DyHKUuUoHANObIK Gazvimmazsl
OHIMOepOin Ka3ipzi 3amanzel Hapvlzvl 65% cym onimoepinen mypaovl. DyHKUUOHANObI MAMAK, MEXHOIOZUACHIHBLY
He2i3i-0yn nauoanvl uHzpeoueHmmepoiy, KypamvlH MYMbIHYOblH (U3UO0I02UANBIK HOPMANAPDLIMEN 0ALIAHbICHIb
OeHeelice Oellin  apmmulpyobl KAMMAMACHIZ ememin 0acmypai OHIMOepOoi o3zepmy. ONemMHIN apmypJi
aiiMaKmapvinoazel KOnmezen 2blIbIMU 3epmmeyMeH QUHANbICAObl HCIHe 01aPObIH, MAKCAmbl adam az23acblHa

96


mailto:aygerim_talgatqyzy@mail.ru
mailto:aygerim_talgatqyzy@mail.ru
https://orcid.org/0000-0003-4128-6482
https://orcid.org/0000-0003-2483-7406
https://orcid.org/0000-0001-7714-4836
https://orcid.org/0000-0001-5480-933X
https://orcid.org/0009-0002-2584-654X
https://orcid.org/0009-0006-6895-4654

AJIMATBI TEXHOJIOTMSUIBIK YHHBEPCUTETiHIH Xabapmbichl. 2024, Ne2,

naioansvl acep ememin OCIMOIK KOCRANAPBIH AHLIKMAY 0071bln MAObLIA0bl. OCiMOIK WUKIZ3AMBIHbIY, epeKuienici-
duzuonozuanvix dencendinici dap apmypai cunammazel IpMypai XUMUALBIK KOCHLIbICMAPObIH KON MOAULEPIH
cunmesoey Kabinemi. byn maxanaoa capuvicynvlK aKyvl3 KOHUEHMPAMBbIH, bIP2Al HCUOEKMEPIH JHCIHE apOHUs
(Aronia melanocarpa) koi0any nezizinoe anvinzan 6UOIOUALBIK OeICEHOI KOCRAHBIH ICEPIH 3epmmey Hamudicenepi
Kenmipinzen. O3ipienzen OU0N0ZUATBIK Delcendi KOCRAapObl KOJIOAHY APKbLIbL AIbIHZAH [O2YPIMbLY (QU3UKATbIK-
XUMUATIBIK, OP2AHOJIENMUKAIBIK KOPCemKiuimepiniy Hamuxcenepi kenmipinzen. /laitsin iiozypmme aKyvi30aposlH,
C sumamuHninin, nonugenonoapoviy moauiepi e0ayip apmKansvl aHblKManovl. AHMUOKCUOAHMMBIK Kacuemmepoin,
scozapuvinayvl  oaiikanovl. Homuowcenep BIO-AP-IRGA ouonozuanvlk 0OenceHoi KocnanapbimeH 0aiiblmoli2aH
HoZypmmulH OUOI02UATIBIK, KYHOBLIbIZbIH KOPCemeoi.

Heri3ri ce3aep: 0Ouonorusibik OesceHai Kocnajuap, cyT, HOrypT, bIpraii, apoHusi, moaudenoJ-
nap, C napymeni.

INVESTIGATION OF THE EFFECT OF BIO-AP-IRGA DIETARY SUPPLEMENTS ON THE
COMPOSITION AND PROPERTIES OF YOGURTS

K.K. MAKANGALI, T.CH. TULTABAYEVA, G.N. ZHAKUPOVA,
A.T. SAGANDYK, A.T. AKHMETZHANOVA*, A.A. BEKSULTAN

(JSC «S. Seifullin Kazakh agrotechnical research University»,
Republic of Kazakhstan, 010000, Astana, Zhenis ave., 62)
Correponding author e-mail: aygerim_talgatqyzy@mail.ru*

Today, consumers pay special attention to the quality of their products. They also expect a high level of
innovation. Thus, the dairy sector's supply is increasingly focusing on the use of various additives with proven health
benefits. The modern market of functional products consists of 65% dairy products. The basis of the technology of
functional food products is the modification of traditional products, which ensure an increase in the content of
useful ingredients in them to a level correlated with the physiological norms of consumption. Many scientific studies
from different regions of the world are engaged in research, and their goal is to identify herbal supplements that
have a beneficial effect on the human body. A specific feature of plant raw materials is the ability to synthesize a
large number of various chemical compounds of various natures that have physiological activity. This article
presents the results of studies on the effect of a biologically active additive obtained by using whey protein
concentrate, saskatoon berries and mountain ash. The results of the physico-chemical, organoleptic parameters of
yogurt obtained using the developed dietary supplement are presented. It was found that the content of proteins,
vitamin C, and polyphenols in the finished yoghurts significantly increased. An increase in antioxidant properties
was noted. The data obtained indicate the biological value of the developed yogurt was enriched with BIO-AP-IRGA
dietary supplement.

Keywords: dietary supplements, milk, yogurt, chokeberry, saskatoon berries, polyphenol,
vitamin C.

Begeoenue Hus. DyHKIMOHAIBHBIE MPOIYKTHI — 3TO TIPO-

[Iutanue HaceneHUs SBISETCS BaXHBIM JyKTBI, KOTOpPBIE MPOIUIN KIWNHUYECKHE HCIIBITA-
¢dakTopoM B QOpPMUPOBAHMHU 3I0POBbA Haluu. B HUSL ¥ UMEIOT ONpeNeeHHOe MPOopHIaKTHIECKOe
COBpPEMEHHOM MHpPE IOBCEMECTHO HaOIromaeTcs BIIUSIHUE Ha 30pOBbe 4enoBeka. OHM TpecTaB-
ne(uImUT B Makpo- U MHUKPOHYTPHECHTAaX y Hace- JSTIOT co00¥ Hambosee BOCTpeOOBaHHBIC MPOIYK-
JICHUs, 9TO NPUBOJUT K Pa3BUTHIO XPOHUUYECKUX Thl B pallMOHE NMUTaHHUA BO BCEM MHpE, TaK Kak
3a0oseBaHuil U pobiieMam, CBS3aHHBIM ¢ 0o0Je3- WMEIOT TIPHUATHBIN BKYC W OKa3bIBAIOT YCIOKaW-
HSMHU aJUIEPTHYECKOT0 XapakTepa, pacCcTpoHCTBa- Barolee AEWCTBHE HAa OpraHm3M dejoBeka. OHHU
MU KENTyTOYHO-KHIIIEYHOT0 TPaKTa, HApPYyIIECHHS- MOTYT OBITH HaTYpaJbHOTO WJIM HCKYCCTBEHHOTO
MU OOMEHa BEIEeCTB (HalpUMep, CaXapHbIM JHa- npoucxoxaeHus [2]. CormacHo JaHHBIM M3 00-
06eToMm, OXKHpEHUEM) U MpobiieMaM, CBSI3aHHBIM C el HOMEHKIJIATYphl, B IOCIEAHEe BpeMs ObLIO
UMMYHHOH cuctemoii [1]. 3apeructpuposao 1109 BuaoB crnenmanusupo-

Hns BocnonHeHHs AeduIMTa OpraHu3Ma B BaHHBIX MUILEBBIX NPoAyKTOB. Cpenn Hux 396
MOJIE3HBIX HYTPUIEBTUKAX OOJBLIMM CIIPOCOM BUJIOB OTHOCSTCSI K MHTEIPUPOBAHHON IHIEBON
cpeau MOTpeOuTeNe M NPOU3BOAUTENCH I0JIb- IPOAYKIMU AJsl criopTcMeHoB, 10 BuaoB mpen-
3YIOTCA TPOAYKTH (YHKIHMOHAIBHOTO Ha3Hade- CTaBISIIOT COOOH MPOAYKTHI IS CIICLUAIH3HPO-
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BAaHHOTO JHTepaybHOTO mwuTaHusg, 109 BuIOB -
CTICITHATN3UPOBAHHBIE TMPOMYKTHI IS JETCKOTO
nutanus, a 437 BUAOB - MPOAYKTHI IPYTUX LIETCH.
BonpIIMHCTBO ATUX CHEIUAIU3UPOBAHHBIX MPO-
IYKTOB OBLTH TPOW3BEINEHBHI B BHUIE MOJIOYHBIX
nponayktoB [1]. TennmeHnuio pa3pabOTKU MOJE3-
HBIX TMPOIYKTOB MHUTAHUSI U OMPEICICHHBIA POCT
MPOJYKTOB MUTaHUA (PYHKIIMOHATIHFHOTO Ha3Hade-
HHS MOKHO 3aMETHTh, €CJIM 0OpaTUTh BHUMaHHUE
Ha WpuUiIaBKu cymnepmapkeToB. OmHaKo cpeau
ACCOPTHMEHTa TIOJIE3HBIX TPOAYKTOB THTAHUS
3HAYNATCSI MaJIo€ KOJIMYECBO OTEUYECTBEHHBIX,
TOTOBBIX K YIIOTPEOJICHUIO MOJIOYHBIX TPOITYKTOB.
st coxpaHeHHs] XapaKTEPUCTHK KHCIOMOJIOY-
HBIX TPOAYKTOB C OIHOPOJHBIMH J10OaBKaMH
HeoOXoauMa pa3paboTKa TEXHOJIOTUH, YYHTHI-
BaOIIUX MpoduiakTuiyeckue Mepsl. [loatomy s
MOWCKa ONTHUMAaIbHOW pEelenTypsl W BBHIOOpA
TEXHUYECKUX PEIIeHUI HEOOXOIWMBI JIeTallbHBIC
OMOXMMHUYECKHE UCCIIEIOBAHMUA.

[IpenmpuHUMaTENIM, 3aHIMAFOIIIAMCS TIPO-
H3BOJICTBOM MOJIOYHOM MPOIYKITHH, HEOOXOIUMO
YCTaHABJIMBAaTh KOMMEPYECKHUE OTHOIICHUS IS
paclIupeHuss acCOPTUMEHTAa W MPEIOCTaBICHUS
MMOTPEOUTEIIM HOBBIX KOHKYPEHTOCIOCOOHBIX
MPOJYKTOB C OTJIMYHBIMH OPTaHOJEHTUICCKUMHU
XapakTepucTukamMu. Mcnonp30BaHne CHIBOPOTOU-
HBIX OEJIKOB B TEXHOJIOTUH MOJIOYHBIX ITPOYKTOB
MTO3BOJIUT TIOBBICHTH OHWOJIOTHYECKYH) II€HHOCTH
KHUCJIOMOJIOYHBIX MPOTYKTOB.

B HacTosimuii MOMEHT yZAENbHBIN BEC BTO-
PUYHBIX PECYPCOB IIPH MPOU3BOJICTBE IEIIEHOMO-
JIOYHOM TPOJYKIUH CcOCTaBiIseT 2/3 pecypcoB
Mosoka. ITo nanHbIM MexnyHapoJHOM MOJIOYHOM
tdeneparun u3 Oonee 80 MITH. TOHH CHIBOPOTKH,
nony4yaemout B mupe, 50% He HaXOOUT OJIKHOTO
HpUMEHEHUS. B MOJIOUHOM CBIBOPOTKE COAEPIKUT-
cs 6oitee 200 BayKHEHIIINX MUTATEIHHBIX BEIIECTB,
BKITFOUast 10 25% OENKOBBIX COCIUHEHHIA, TPeC-
TaBJICHHBIX CBIBOPOTOYHBIMU O€TKaMH, TaKUMU
KaK JIaKTOQJIbOYMHUH, ajdbOYMHH CBHIBOPOTKH
KPOBHM, UMMYHOTJIOOYJTHHBI ¥ MPOTEO30IEITOHBL.
Kpome Toro, MmojouHas ChIBOPOTKa 00JajgaeT
npu3HaKaMu (EepMEHTOB U Oorara >Kelie30Coaep-
*KamuMu Oenkamu. B chHIBOPOTOUYHBIX Oenkax B
CTaOWIM3UPBAHHOM  COCTOSSHUM  OOHAPYKEHBI
He3aMEHUMBbIE aMU(CHWIAIAHWH ¥ THPO3WH,
co3naronue  (hapMaKoJOTHUECKOEe BO3JCHCTBUE
ChIBOpOTKH [3].

OmuH W3 JTydmuX CHOCOOOB JIOCTHHKCHUS
OTNITHMAJIGHOTO Pe3yJbTaTa B CO3JaHUH MOJIOYHO-
pacTUTENBHBIX MPOAYKTOB 3aKIIOYAETCA B OCBOE-
HUU TPOCTBHIX TEXHOJOTHUH MPHU HCIOJIb30BAHUU
HEMOJIOYHBIX Pa3HOOOpa3HBIX pecypcoB. Yacto
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ObIBaeT, YTO AJI YIy4LIEHUS BKyca M KOHCHUCTEH-
OUM TNPOAYKTOB TpeOyercss 4YacTHYHOE WIN
[IOJIHOE HM3MEHEHHE CYILECTBYIOLIEH MOJIOYHON
OCHOBBI C ITOMOIIIbIO HATYPaJbHBIX KOMIIOHEHTOB.
B coctaB WMHIpenneHTOB, HCIOIb3YEMBIX HPHU
MPOM3BOJCTBE HPOMYKIHH, BXOISAT (PYKTHI,
STOJIbI, OBOIIH, 3€pPHOBBIE, KPaXMaJIHCThIE HAIOJI-
HUTEJH, a TAKXKE ChelOOHBIC KYJIbTYPhl U TPaBBI.
Bosee Toro, mpu npon3BoACTBE NPOIYKLINH YACTO
WCTIONB3YIOTCS aHTHOKCHAAHTHI, CTaOMIM3aTOPHI,
apoMaTu3aTopbl M APYIHE BELIECTBA, KOTOPHIE
OPUAAI0T UM JOINOJHUTENIBHBIE CBOMCTBA. OTO
JUIIb HEKOTOpPhlE U3 BO3MOXKHOCTEH, KOTOphIE
MPEIOCTABIAIOT HaM HECJOKHbIE TEXHOJOTHH U
pasIn4HbIe pecypchl A pa3pabOTKH MOJOYHO-
pacTUTENBHBIX TPOAYKTOB [4,5]. IX ocobeHHOCTH
W (QYHKIMOHAIBHBIE CBOWMCTBA, pa3HOOOpasue
LIBETOB M BKYCOB, a TaKX€ MX Ba)KHbIE MEIHKO-
OMONIOTHYECKUE CBOMCTBAa MPOAYLHUPYIOT MHO-
JKECTBO OMOJIOTHYECKH aKTUBHBIX BEIECTB, TAKHX
KaKk BHUTaMHMHBI, MHHEPAIbHBIE OIIEMEHTH U
MUIIEBBIE BOJIOKHA [6,7], MONHOCTBIO BOCTIPOU3-
BOIUMBIC TPH CO3IAaHWUU CHEHUAIBHBIX Tpodu-
JAKTHYECKUX MPOAYKTOB oTpaciu. OOoramieHue
MUILEBBIX MPOAYKTOB MOXKET OKa3aTh MOJIOXKH-
TEJIbHOE BIIMSHHUE HA COCTOSHHUE 3/I0POBBSI H
MUTaHUs Jtojiei. TakMu POJyKTaMH MOTYT OBITh
KHCJIOMOJIOUHBIE MPOAYKTHl €  J00aBlieHHMEM
HaTypaJbHBIX UHIPUIUEHTOB, TAKMX KaK HOTYpPTHI
JleCepThl, KOKTEIIIN, TBOPOXKHBIE TACTHI U IPYTHE.
HccnenoBanusi, TpoBeleHHBIE B 00JacTH
MPOU3BOJICTBA TEXHOJOTMUECKUX IPOJYKTOB, YKa-
3bIBAIOT HA TO, YTO JUISl CO3/IAHUS CIIOXKHBIX MHIpe-
JTMEHTOB W3 MOJIOYHBIX MPOIYKTOB YacTO MpHMe-
HSIOT pa3finyHble (PPYKTOBBIE MHIPEIUEHTHI, TaKUe
KaK COKH, JDKEMbI H KOH(PUTIOPHI U apyrue [§].
Kpome Toro, npu tepmudeckoit oopaboTke
NPOAYKTOB, a TaKKE IIPU BHECEHHWH CaxapoB
TepsieTcd NMUIIEBas LEHHOCTh T'OTOBBIX W3/AEIHIL.
OrnpeeNieHHbIi HHTEpeC B dTOM 00JacTH COCTaB-
JISIOT HATypalbHBIE COKH fT0J JUKOPACTYIIETO
CBIpBS, TAKMX KaK COKM HPrd M YEpPHOIIOJHOU
psOuHBL. BHEceHUe COKOB AT0J B BHJIE OHOIIOTH-
YeCKH aKTHBHBIX KOMIIOHEHTOB ITOBBICHUT IHIIE-
ByI0 LIEHHOCTb TOTOBOM MNPOAYKIHMH. Takum
o0Opa3omMm, Lelb JaHHOH paboThl 3aKiovaiach B
000CHOBaHNHU TEXHOJIOTHMYECKUX IIPUEMOB CO37a-
HUSI KOMOMHHMPOBAaHHBIX MOJIOUHBIX MPOIYKTOB
oOorameHHbIX OHONOrHYECKH-aKTUBHBIMU — Be-
IIECTBAMUA COKOB SITOJ WPTH W YEePHOIUIOTHOU
pSAOWHBI M KOHIIEHTPAaTa CBIBOPOTOYHBIX OEIKOB.
HccnenoBanusi B 3TOH 00JacTW M HMX aHAIHU3
MOATBEPKIAAIOT, YTO Pa3BUTHE TEXHOJIOTUU HO-
T'YpTOB C IPUMEHEHUEM OHMOJIOIMUYECKH aKTUBHBIX
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BEIIECTB SIBJISIFOTCS  LIEJIECOOOPAa3HBIMU U aK-
TyanbHbIMHE [9].

Mamepuansl u memoovl uccneoosanuil

DKclepuMeHTAIBHBIE HCCIIS0BAHMS 10 OIl-
peneneHuo (HU3NKO-XMMUYECKUX M OpPraHOJIel-
THYECKUX TMOKa3aTesell ObUIM MpoBeAeHBl Ha 0ase
MPOM3BOJCTBEHHO-3KCIIEPUMEHTAIBHOTO 11e-Xa 110
nepepadoTKe MOJOKAa W MOJOYHBIX IPOLYKTOB
KasATUY wum. C. CeiidymmmHa, a Takxke B
Hay4yHOU mnaboparopun kadeapsl «TexHomorus
MUILEBBIX U IepepadaThIBAIOIINX [IPOU3BOICTBY.

OcHOBHbBIE (PU3UKO-XUMHYECKHE aHAIU3BI,
WCIIONIb3yeMbIE B XOJI€ MCCIEeI0BaHUs, MPEICTaB-
JICHBI HUKE:

-Turpyemass kucinotHoctb Moioka ['OCT
3624-92. Monoko u MOJIOYHBIE IPOIYKTHL. MeTo-
IIbl OTIpEJICNICHHsI TUTPUMETPHUYECKHIE KHCIOTHOC-
tn. TOCT P 51455-99 Woryprel. Ilotemimo-
METPUYECKUN METOJ OIpPEACNICHUS TUTPYEMOI
KHCIIOTHOCTH

-Turpyemas kucnotHocTs HoryproB. OCT
31976—2012. MorypTsl i IpOIyKThI HOTYpTHBI.

-BrnaxxHocTh HOTypTOB ONpEAEISUIM  Ha
Binaromepe RADWAG MA 60.3Y.

-AKTHUBHYIO KHCJIOTHOCTb OINPENEIISUIA MO-
TEHIIUOMETPUUYECKUM CIIOCOOOM C HCII0JIb30Ba-
nuem pH-metpa (I'OCT 8.135 - 2004 Texuuuec-
KM€ ¥ METPOJIOTHYECKHE XapaKTePUCTHKH. MeTo-
bl UX OTIPE/ICIICHUS).

- Cogpepxanue OEIKOB, XHPOB M CYXHX
BEIIECTB ONPEAEIISUIN C UCIOIb30BaHUEM J1abopa-
topHoro criektpomerpa TANGO Bruker Ommxueit
uHppakpacHoir obmactu FT-NIR pmns anamusza
JKUJKAX U TBEPIBIX MaTEpPUANIOB, CHEKTPAIbHBIN
muana3onl1500-4000 cm-1.

- DeHOJIbHBIE COCTMHEHUS B ATOAAX aHaJIM-
3MPOBANIY C TOMOIIBIO BBICOKO3(p)EeKTUBHOM >KUJI-
KOCTHOM Xpomarorpaduu, MOIKIIOYEHHOW K
OUOAHOMY JETEKTOpPY M  Macc-CIIEKTPOMETPY
(BOXX-DAD-ESI-MS/MS), pabotaromemy B
YCIOBHSIX, IpeANIOKeHHBIX Bessada, S. M. F u ap.
[10]. C oT0# 1Henbo THAPOITAHONIBHBIE SIKCTPAKTHI
MOBTOPHO pacTBopsuid B 3rtanose/Bone (80:20,
00/00) 10 KOHeuHOW KoHIeHTpanuu 10 mr/mi u
(WIBTPOBAJIM C HCIOJIB30BAHUEM OJHOPA30BOTO
¢mbTpyromero aucka auamerpoM 0,22 MKM.
WNnentudukamus coemuHeHn OblIa JTOCTUTHYTA
MyTEM CpPaBHEHUsI MOJYUCHHBIX 3HAYCHUH BpeMe-
HU yaepxuBauus, Y @-BUIMMOTO CIIEKTpa U Macc-
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CIIEKTPOB C JAHHBIMH JIOCTYIHBIX CTaHIAapTOB.
WnentndunmpoBanHbie COCIUHEHHUS KOJIHMYECT-
BEHHO OTpEJIeNICHBl C MCIOJIb30BaHUEM KannuOpo-
BOYHBIX KpUBBIX B nuanazone 200-5 mkr/mi, mo-
JMy4eHHBIX W3 CTaHAApPTOB KO(EHHON KHCIOTHI,
(bepynoBoil KHCIOTBI M KBepUeTHH-3-O-TiIHKo-
suga (Extrasynthese, Genay, ®pannust). Pesynb-
TaTHI OBLIM BBIPAKEHBI B MI Ha T 3KcTpakTa [11].

- AntnokcumantHas akTUBHOCTH (TBARS)
B sArogax. Jis ompepeneHus: aHTHOKCHIAHTHOU
aKTUBHOCTH WCCIIEyeMBIX STOJ HCIOJIB30BAIH
METOJl, B KOTOPOM H3MEPSUIH U PETUCTPUPOBAIH
norJyomenue mpu 532 HM coAepKaHUS KOMIIO-
HEHTOB B3aumojeiicteuss MDA ¢ tnoGapourypo-
Boit kwmenoroii (TBA)[12]. Peaxkmmro TBARS
OIICHUBAJIM C HCIOJB30BAaHHUEM TKaHEH KIIETOK
TOJIOBHOTO MO3Ta CBUHBH B KAYECTBE OKHCIISIEMBIX
cyOCTpaToB, M pE3yibTAaThl BHIpAKATH B BHUJE
MTOJIOBMHBI 3HAYEHUH MakcuMaibHOW 3(hdexTus-
HOW KoHIeHTpalmu 3kcTpakra (EC50), (mr/mu).
3HaueHNs TOJOBUHHBIX MAaKCHUMAIbHBIX WHTHUOH-
pyromux kouneHtparuii (EC50) (mkr/mum) pac-
CUUTBIBAIIM JIsI BpEMEHHBIX MHTEpBasIOB (At) 60 u
120 MuUH ¥ TEPEHOCWIH  KOHIICHTPAIUIO
9KCTpaKTa, HeoOXomumyro mjist coxpaneHus 50%
MOMYJISIIIMKA  SPUTPOIIMTOB HETIOBPEKICHHBIMA B
teuenue 60 u 120 muH.

Pezynomamot u ux odcyryncoenue

B na6oparopusix ycioBusix KasATNY um.
C. Cetiynnuna, B pamkax npoekra «Pa3paboTka
ouonornyecku axkTuBHOM poOaBku BIO-AP ¢
MOJTydeHNEeM KOMITJIEKCAa MHKPOHYTPHUEHTOB Ha
OCHOBE PACTUTENBHOTO ChIpbs I OOOTaIeHHS
NPOAYKTOB  MUTaHUs» ObUIa  MPHUTOTOBJIICHA
Oumonornyecku akTuBHas jgodaBka BAJl BIO-AP-
IRGA (manee BAJI), Ha OCHOBE CBIBOPOTOYHOTO
Oenka, MOpOIIKAa SToJi UPrH W TOPOIIKA STOJ
YepHOIUIONHOW psiOMHBL. llempio mcmonp30BaHUs
BAJl siBisiercst oboramienue Horypra BATAMUHAMHI
W MHKpOHyTpreHTamu. s pa3paboTku TexHO-
JIOTHH KHCJIOMOJIOYHBIX MPOJYKTOB OBUIH IOJO-
OpaHbl pa3IWYHBIE NO3UPOBKU BHeceHuss BA]J|
BIO-AP-IRGA [13]. B kauectBe ChIpbs ISt
MOJYYEHUS] KHCIOMOJIOYHBIX IMPOJYKTOB IPUME-
HSUIW KOPOBbE MOJOKO. DU3MKO-XMMHYECKUE W
OpraHoJIeITUIECKUE NoKa3arenu MOJIOKa
cootBercTBOBanM TpedoBanuam ['OCT 31450-
2013. «MoO70KO U MOJOYHBIE MPOIYKTHD).
[annbie npuBeneHs B Tadbuue 1.
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Ta6nnua 1. IToka3aTenu (l)I/ISI/IKO-XI/IMI/IquKOFO aHaJInu3a MOJIOKa

HaumenoBanue nokasarens | OnbITHBIN 0Opa3zel I'oCT
[T10THOCTB, KI/M3 1029 1024-1030
Maccosas gois 6enka, % 2,80 HE MEHBIIE 3
pH 6,5 3-8

Kucnornocts, °T 19 He Oonee 20-21
JKupHocts, % 3,01 HE MeHbIIe 2,8
COMO, % 8,12 He MeHbIIe 8,2

Jlakto3a, % 3,26 He Ootee 4,6

BAJ] BIO-AP-IRGA Ha OCHOBE KOHIICH-
Tpara ceiBOpOTOUHBIX OenkoB (manee KCB), mop-
OIIIKa WUPTH U YEPHOTUTOTHOW PSOMHBI BHOCHIIH JI0
W TIOCJIe CKBAalllMBaHMA. B KauecTBe 3aKBacKd HC-
nosb3oBaau 3akBacky MicroMilk (Streptococcus
thermophilus; Lactococcus Lactis, Lactococcus
Cremoris; Leuconostoc Mesenteroides,
Subsp.Cremoris; Lac.biovar diacetylactis). 3ak-
BaCKy BHOCWIM B KonudecTBe 5% oT o0Obema
Monoka. IIpomecc ckBammBaHus s Morypra

NPOBOJMIN B JaOOpaTOPHBIX ycIOBUsX. Temre-
paTypa CKBallMBaHUA AJA Horypra cocrtaBuia 25-
28 0C, mpopomxkurensHocTh 6 yac. Komnuectso
BAJI, BHOCHMOTO B MOJIOKO, COCTaBIIIO OT 1% 110
20% c marom 2% oT oObemMa HCCIELYEeMOIo
MOJIOKA.

B momyueHHBIX 0Opa3siiax oOnpeaeicHbI
MHUKpOOUONIOrHYecKre  mokaszarend.  JlaHHbIe
NPUBEACHBI B Tabnue 2.

Tabnuna 2. Mukpobuonornyeckue nokasarenu iorypra ¢ BaecenreM BAJ] BIO-AP-IRGA

Toxasatenu Horypr Kourpoms Horypr onsit
(6e3 Buecenust BAJl) | (c BHecennem BAJI B konmuecte 10% )
KMA®AaH.KOE/r 3*10° 6*10°

BI'KII (konudopmbi) B 1.0 cm®

HEe 00HApYKEHO

HEe 00HAPYKEHO

[TaTorennsie, B TOM 4ucie
canbMOHeIbl B 25 cm® nposykTa

He 00HapyKEeHO

HEe 00HApYKEHO

B nmonyuenHsIx 00pa3nax NpoBEAEH aHAIIN3
(U3NKO-XMMHUYECKUX TIOKa3zaTellell U opraHosier-
THUYECKasl OLIEHKa TOTOBOM npoxykuuu. CoriacHo
MPOBEICHHBIM aHaJIM3aM YCTAHOBJEHO, YTO Ba-
puaHTel 00pa3noB ¢ BHeceHneM BAJl no 3akBa-
HIMBaHMS MOKA3aJI0 JyYIIUE Pe3yabTaThl, Kak IO
OPTaHOJIENITUYECKUM II0Ka3aTeNsiM, Tak M 110
(U3UKO-XUMHUUECKUM JaHHBIM. [14,15].

ﬁorypT ¢ BaHecenneM BAJ| mo 3akBammBa-
HUSl MMENl OJHOPOJHBIA IIBET, 0Ojee HAaCHIIIEeH-
HBI TapMOHUYHBIN BKYC, OJHOPOJHYIO KOHCHC-
tenmio. Morypr ¢ BHecennem BAJI mocie ckBa-
[IMBaHMS UMEJNl KUCJIOBATHIN MPUBKYC M HEOJHO-
POIHYIO KOHCHUCTEHIIMIO, TBEP/JbIE BKIIOUEHHS
YaCTHIL ATOJ.

CornacHO TPOBEACHHBIM HCCIIEIOBAHUSIM
yCTaHOBJIEHO, 4TO BHeceHue BAJl B iHorypr B
no3upoBke 10% mokazano Jydime pe3yibTaThl.
Morypr o61azaeT rapMOHMYHBIM BKYCOM, OJHO-
POIHBIM CBETIO-(HONETOBBIM 11BeTOM. B mporuec-
ce paboOThl, s YIy4IIEHUS OJHOPOIHOCTH
KOHCHCTEHIIMM HOTYpPTHl OBUTH  MOJBEPTHYTHI
YIIBTPa3ByKOBOIl TOMOreHM3alMy Ha Ipubope
I'omorennzatop T 18 digital Ultra-Turrax (25000
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000pOT/ MUHYT), YTO MPHUAATO TMPOIYKTaM Oosee
HeXXHBI BKyc M dactuiiel BIO-AP-IRGA Obun
PaBHOMEPHO pacrpeieieHbl B 00beMe MPOAYKTA.

B nonmyyeHHBIX 00pa3uax ObUIH MIPOBENEHBI
OCHOBHBIE aHAJIM3HI 110 ONPENEICHNUI0 KaueCTBEeH-
HBIX IIOKa3aTelIed HOrypTOB. YCTaHOBJIEHO, 4YTO
TUTpyeMasi KUCIOTHOCTh HOTYPTOB IIPH BHECCHUU
BAJl B nosupoBke or 2% npo 14% ot oObema
Mosoka He npesbiuaer 80 °T. OxHako BHeceHHe
BAJI B nosuposke 16 %, 18% u 20 % noBeicuio
TUTpYeMyt0 KucIoTHOCTh Boime 125 © T. Kpome
TOro, TOBBIIICHHbIE  KOHIeHTpauuu bA]Jla
SIBIIAIOTCSA 3KOHOMHUYECKH HEBBITOJTHBIMH,
BCJIE/ICTBUE €T0 BBICOKOW CTOMMOCTH.

B pesynbrare mpoBeneHHBIX UCCIIEIOBAHNN
OBUIO YCTaHOBJIEHO, YTO HanboJee ONTUMAaIbHBIM
1o (U3MKO-XUMHUYECKHM JIaHHBIM U OpraHoJjer-
THYECKOW OIIEHKE SIBJISETCSI CrIoco0 MPOM3BOCTBA
Horypra ¢ BHeceHueM BAJ[ 70 3akBamiMBaHusi B
no3upoBke 10%. [lanHbie uccinepoBanuii Gu3nKo-
XMMHYECKOT0 COCTaBa ONBITHOro o0Opasua Horyp-
Ta MPUBEICHBI B Ta0mIIe 3.
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Tabnmmna 3. ®uznko-xuMIYecKue mokasarenu Horypra ¢ BaeceHneM bAJl BIO-AP-IRGA

[Mokazatenu Horypt (koHTpOIb- Vorypr (omsIT - ¢ BHecenuem BAJI B
6e3 BHecenus: BAJT) xonugectse 10% )
Turpyemas kucaoTHocTh, ° T 83 85
Cyxue BelecTBa, % 12,72 17,64
Conepxanue Oenka, % 4,16 5,02
Cogepxanue xupa, % 2,51 2,57
BnaxxHocts, % 87,805 81, 668

CornacHo MOJTY4YeHHBIM JaHHBIM YCTaHOB-
JIEHO, YTO OMBITHBIM OOpasern Horypra, moxydeH-
HeIii myteMm BHeceHus: 10% BA]Jl, moka3siBaet mo-
BBHIILICHUE COACPIKaHMsI CyXHMX BEIECTB W Oenka,
YTO TIOJOXKUTENBHO CKa3blBaC€TCS Ha OpraHo-

JCITUYECKUX MTOKA3ATENSAX. Y YUTBIBAS, YUTO SITOJIBI
UPTH 00JIQIAI0T AHTHOKCUAHTHBIME CBOMCTBaMH,
B IMOPOIIKAX UPTU U YSPHOIUIOTHOM PSOUHBI OBLITH
OmpeseNicHbl  COACpPKAHWE  TMONH(DECHOIIOB H
putamuHa C. [laHHBIC IPUBEICHKI B Ta0IUIE 4.

Tabmuna 4. Coneprxanue OMOJIOTMYECKH AKTUBHBIX BELIECTB B OPOIIKaX STOJ| UPTH U YEPHOIIOAHON PsSOUHBI

Ne [Mokazarenu, B Mr/100r [Topomox ITopomiok sirox
ATOJ UPTU YEepHOIUIOIHON PSIOMHBI

1 Coneprxanue mojaudeHoIoB 0,755+0,002 0,362+0,003

2 | Conepxanue aHTHOKCHAaHTOB | 25,146,024 25,342,27

3 Copepxanne Butamuna C 0,31+0,11 0,5540,01

C uensio uccienoBanus BiausHus bAJ[ Ha
XUMHYECKAH COCTaB HOTypTa OBLIO OIpPEJEIeHO
conepxanue putamuHa C, monnueHoN0B U colep-
JKaHUC JKHUPOPACTBOPHUMBIX AHTHOKCUIAAHTOB B
paspaboranHoM iorypre. HcciemoBanusi ObLTH

MPOBEICHBl B HAayYHO-HCCJIEAOBATENLCKOM J1a00-
paTopuu MO OLGHKE KadecTBa M 0Oe30IacHOCTH
MIPOJIOBOJIBCTBEHHBIX ~ MPOAYyKTOB mpu  ATYVY.
JlanHbIe aHaIN30B NMPUBEAEHBI HA pUCyHKax 1 u 2.

12
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Copep:aHHe BHTaMEHA C, MT/100T = KoHTpoIb

= OmeIT

Pucynok 1. Cogepxanue Buramuna C B floryprax
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Pucynok 2. Cogeprkanue moaugeHOI0B 1 KUPOPACTBOPUMBIX aHTHOKCUIAHTOB B HOTypTax
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[Iponecc mpomsBoacTBa iorypra ¢ no6aB-
nenneMm bAJ] BkiTrogaer criegyromie oneparu:

[Ipuemka u omeHKa KadceTBa MOJIOKA, OX-
JKICHUE JI0 TeMIepaTypsl pe3epBUPOBaHHUS, T10-
norpes mo temneparypsl 43 -45 °C, mopmanu-
3anus, TOMOTeHHU3AIHS MOJIOKA, MACTepU3aIus 110
temnepatypsl 82-85 °C B Teuenue 15 MmuHyT,
OXJIAKICHHE JI0 TEeMIIepaTyphl 3aKBaIlUBaHUS,
BHECEHHE pAaCUeTHOTO KOJIUYECTBA CYXOro TO-
pomka BAJl BIO-AP-IRGA, ckBammBaHue,
oXIaxeHne 10 Temmneparypsl 6-8 °C, posnue u
XpaHeHHe.

YunuThiBas, 4TO B COCTaBe STOJ HPIH U
YEepHOIUIONHOW PSAOMHBI coAep)KaTcsl MOTU(EeHO-
nel u ButaMuH C, a Takxke Sroabl O0NagaroT
AHTHOKCHUJAHTHON aKTHBHOCTHIO, BBISIBIIEHO CO-
JepKaHUe JaHHBIX KOMIIOHEHTOB B HOTypTe C
no6asnenuem BAJ[. M3BectHo, uro BuTamuH C
SIBIIIETCS OJTHUM W3 HanOoJiee BaKHBIX BUTAMU-
HOB, YYacCTBYIOIIMX B OOMEHE BEIIECTB B TKaHIX
opranusma.. Kpome Toro, Butamua C TOBBIIIAET
COTIPOTUBISIEMOCTh OpraHuM3Ma K MHQeKusM. B
MOJTy4€HHOM HOTYpTe O0HAPYKEHO 3HAYNTEINBHOE
KOJIMYECTBO MONU(EHOIOB, a TaKke HOrypT
UMEET XOpOIIWE TOKa3aTeln aHTHOKCHIAHTHOM
aktuBHocTU. [Ipumenenue BAJl B TexHonoruu
HorypTa TMO3BOJUT yAYYIIUTh OHOJIOTHYECKYIO U
MUILEBYIO [EHHOCTb, (GYHKIMOHAIBHOCTD
rorypra, oboramensoro bAJ[ BIO-AP-IRGA.

3akntouenue, 6b1600bl

Takum o00Opa3oM, B JIaOOPATOPHBIX YCIIO-
BHSX OBLIH IIPOBEJICHBI UCCIICIOBAHMUS T10 OIpeie-
JeHuto BiMAHUS paspabortanHoi BAJ[ BIO-AP-
IRGA Ha XMMHUYECKHH COCTAaB M aHTHOKCHIAHT-
HBIE CBOMCTBa HOrypra. YCTAaHOBJIEHO, 4YTO B
TOTOBOM HOTYpT€ 3HAYUTEIHHO MOBBICHIOCH CO-
nepkanue OenkoB, ButamuHa C, MoJMQEHOIOB.
OtmedeHo MOBBIICHAE  aHTHOKCHAAHTHBIX
cBoiicTB. [lonydyeHHbIe TaHHBIE CBUIETEIHCTBYIOT
0 OWOIIOTHYECKOW IIEHHOCTH pPa3padOTaHHOIO
Horypra, oboramenHoro BAJ] BIO-AP-IRGA.

BnarogapHocTh, KOH(QJIMKT HHTEpPECOB
(punancupoBanme)

JHannas pabora mpoBejieHa B paMKax IpaH-
toBoro npoekta IPH AP14871765 «Pa3pabotka
Ouonormueckn axkTUBHOW moOaBku BIO-AP ¢
MOJy4eHUEM KOMIUIEKCAa MHUKPOHYTPHUEHTOB Ha
OCHOBE PACTHTENBHOTO CHIPbS JUIsi O0OTalICHUS
MPOAYKTOB ITUTAHUSY.
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ADVANCEMENTS IN ARTIFICIAL INTELLIGENCE- IMAGING ANALYSIS (1A) SYSTEMS
TECHNOLOGY FOR COMPREHENSIVE QUALITY EVALUATION OF PET FOOD PRODUCTS
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The increasing demand for high-quality pet food products and the need for strict safety standards have led to
the exploration and development of technologies that can accurately and quickly assess the quality of these products.
One such technology is Imaging Analysis (1A) systems, which offers automation, non-destructiveness, and cost-
effectiveness to meet these evolving requirements. Imaging Analysis (1A) systems electronically replicate human
visual perception, enabling precise and efficient evaluation of images. Extensive research has highlighted its
potential and demonstrated successful applications in examining and grading pet food products. This review paper
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introduces the fundamental components of computer vision systems, while also discussing their advantages and
disadvantages. Additionally, it explores image processing techniques and provides a comprehensive analysis of
recent advancements and potential applications in evaluating the quality of pet food products.

Keywords: Pet food, Imaging Analysis (IA) systems, quality assessment technologies, auto-
mation, image processing.

KAHYAPJTAPT'A APHAJITAH )KEM CAITACBIH KEHIEH/II BAFAJIAYFA
APHAJUIFAH ’KACAH/IbI UHTEJJIEKT - KECKIH/I TAJITAY (1A)
TEXHOJIOT' UAUIAPBIHBIH KETICTIKTEPI

PUIIAB KYMAP LIIAPMA

(Yrrap-IIpagem Manaut Jun Jasia Ynagxas mrarelHbIH BeTepunapust
FBLIBIMIAPBI YHHBepcUTETI, Marxypa, Yrrap-Ilpanem, 281001, Yaaicran)

Yi orcanyapnapeina apuanzan cozapvi cananvl dcem OHIMOepiHe CYPAHLICHILIH, APMYbl HCIHE KAmaw,
Kayincizoik cmanoapmmapulioly, Kayxcemminici ocvl OHIMOEPOiH, CaAnacvbli 0271 HCIHE HCLIOAM 0a2anail aiamviH
mexnonozuanapowvl iz30ecmipyze iieane oamvimyza akendi. Ocel 0amvin Kene HeamKan maianmapea cikKec Keaiemin
mexnonozuanapowviyy 0ipi - Imaging Analysis (IA) scyitenepi, onap scem xncacay ypoicmepin agmomammanobipy MeH
YHemOinikmi Kammamacwl3 emin, anaiu3 Kezinoe onimoi Oy3daini manoayea Mymkinoixk oepeoi. Imaging Analysis
(IA) scyiienepi adammuvly KOpHEKi KaObLIOAYblH INEKMPOHObI mMypoe Kaumanaiuovl, OYn KecKindepoi 0an1 iicane
muimoi 6Oazanayea mymkinodik oepedi. Ken ayxvimowvr 3epmmeynep Oyn sucyiienepoiyy, MyMKiHOIKmepin auivin
Kopcemmi JHcaHe Yl HCAHYapaapblHa APHAIZAH Jcem OHIMOEpIH capanmayoa jcane 06a2anayoa muimoi eKeHOiciH
oanenoendi. byn wony makanacvl Komnvlomepnik Kepy Jicyilenepi MexXHONOZUACLIHbIY Hezi32i Kypamoac
bonikmepine moKkmanaovl, COHbIMEH Oipze 01apOblH APMBIKUIBLILIKIAPbL MeH KeMuinikmepin mankoviaaiovl. Ozan
Koca, 011 KecKinoepoi eHoey adicmepin 3epmmeiioi ycane yil HeanyapiapvlHia apHaian Heem OHIMOepiniy canacvli
bazanayoazel coH2bl Jcemicmikmep men aneyenmmi Ko10anoanapobly Hean-jHcaKmosl mandoayblH KAMmamacyls emeoi.

Heri3ri ce3nep: yil skaHyapJapbiHa apHAJIFaH keM, Keckinai Ttaagay (IA) skyiiesiepi, canmaHbl
O0arajiay TEXHOJIOTUSJIAPbI, aBTOMATTAHIBIPY, KECKIH/Ii 6HeY.

JTOCTHKEHUSI TEXHOJIOTMU CUCTEM UCKYCCTBEHHOTI'O
WHTEJJIEKTA - AHAJIM3A U30BPAKEHUIA (1A) IJIS1 KOMILIEKCHO# OLIEHKH
KAYECTBA KOPMOB JJOMAIIHUX KUBOTHBIX

PUIITAB KYMAP LIIAPMA

(YHuBepcuter BeTrepuHapHbIX Hayk mrara Yrrap [pagem Hanaut Jun Jasa Ynagxwss,
Marxypa, Yrrap-Ilpagem, 281001, Unmxus)

Pacmywjuit cnpoc Ha 6bICOKOKAYECMEEHHbIEe KOPMA ONA OOMAWIHUX JCUBOMIHBLIX U HE00X00uMOoCHb
coOnoenus cmpozux CmaHoapmoes 6e30naAcHOCIU HPUGEIU K NOUCKY U PA3padomke mexHonozuil, no3eonaiouux
MOYHO U ObICMPO OUeHUMb KaAuecmeo IMux npooykmos. OOHOI U3 MAKUX MEXHONO02UU AGNAIOMCA CUCHIEMbl
Imaging Analysis (I4), xomopvie ne mpedylom uzMenvueHus npooyKkma Ona ananusa, obecnedusarom
agmomamu3zayuio U IKOHOMUYUECKYIO IPdhekmuenocms 01a y0081emEopeHUs IMUX PACHYUUX MPEOOGAHUII.
Cucmemuvt ananuza usoopaxcenuii (IA) InekmponHo 60cnpouU3600am 6U3YAIbHOE GOCHpUAMUE YeN06eKd,
obecneuusas mounyio u IQppekmusnyro oyenKy usoopasrcenuii. Qdumupnvle uccne006aHUA GbIAGUNU UX ROMEHUUA
U RPOOEMOHCIPUPOBATIU YCREUHOE NPUMEHEH e 01 RPOBEPKU U COPMUPOBKU KOPMOEB 01 OOMAULHUX HCUBOMHBIX.
B smom o00630pe npeocmasnenvt ynoamenmanvHvle Komnonenmol cucmemwvt Imaging Analysis, a maxoice
paccmompensvl ux npeumyuwiecméa u Hedocmamku. Kpome mozo, 6 cmamove paccmampusaromca memoowl
obpabomku uzo0padicenuii u 0aemMca 6CECMOPOHHUIL AHANU3 NOCACOHUX OOCHMUMNCCHUIl U NOMEHUUAbHBIX
603MOICHOCIEN UX NPUMEHEHUA 01 OUEHKU KAUeCnea KOPMO8 011 OOMAUIHUX HCUGOMHDIX.

KiioueBble cii0oBa: KOpM [JIsi AOMAIIHMX KHBOTHBIX, CHCTeMBbI aHaJu3a u3o0paxenui (I1A),
TEXHOJIOTHH OLIeHKH Ka4ecTBa, aBTOMaTH3alusl, 00padoTKa H300paskeHMIi.
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Introduction

The surge in global demand for pet food
products arises from a convergence of factors,
including rising per capita income levels, a
heightened understanding of pet nutrition [1,2,3],
and evolving societal lifestyles. This increased
demand underscores the critical importance of
ensuring the quality and safety of pet food to
protect the health and well-being of companion
animals. Despite significant advancements in
scientific and technological realms, the pet food
industry grapples with persistent challenges
related to food safety, which have been further
exacerbated by recent events such as the COVID-
19 pandemic [4,5]. These challenges serve as a
stark reminder of the crucial necessity to maintain
a pristine food environment that supports the
health and vitality of both human and animal
populations. Efforts to address these challenges
require ongoing vigilance, research, and
innovation to uphold the highest standards of pet
food safety and quality assurance [6,7].

In addition to microbial contamination,
other factors such as cross-contamination from
equipment and improper storage conditions can
also pose risks to pet food safety. The
implementation of robust quality control measures
throughout the production process is essential to
mitigate these risks effectively [8]. Automation
technologies not only streamline production
processes but also enable real-time monitoring
and control, allowing for timely intervention in
case of any deviations from quality standards.
Furthermore, automation technologies offer
benefits beyond food safety, including increased
efficiency, consistency, and productivity [9]. By
reducing manual labor and human error,
manufacturers can improve overall product
quality and reduce costs associated with recalls or
product defects. Additionally, automation
facilitates traceability and transparency in the
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supply chain, which is crucial for ensuring
product integrity and meeting regulatory
requirements. As the pet food industry continues
to evolve and innovate, the adoption of advanced
automation technologies will likely become more
widespread. Continued investment in research and
development, coupled with collaboration between
industry stakeholders and regulatory agencies,
will further drive advancements in pet food safety
and quality assurance. Ultimately, the integration
of automation technologies holds the potential to
revolutionize the way pet food products are
manufactured, ensuring the highest standards of
safety and quality for companion animals
worldwide [10]. The shift towards non-destructive
evaluation methodologies in the pet food industry
reflects a broader trend towards more efficient and
objective quality assessment practices. These non-
destructive techniques leverage advancements in
technology to analyze visual attributes such as
color, shape, and texture, providing valuable
insights into product quality without altering or
damaging the sample. This approach not only
reduces waste but also allows for real-time
monitoring of product quality throughout the
production process.

In contrast, traditional
modalities, while effective, are often labor-
intensive and subjective, relying on human
sensory analysis to assess product quality.
Furthermore, these methods can be time-
consuming and may require extensive sample
preparation, leading to delays in production and
increased costs [11]. By transitioning towards
non-destructive evaluation techniques,
manufacturers can streamline quality control
processes and improve overall efficiency without
compromising accuracy or reliability. Chemical
and instrumental approaches, while offering
heightened accuracy, also come with their own set
of challenges. These methods often require

invasive testing
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specialized equipment and expertise, making them
inaccessible to smaller manufacturers or those
operating on a limited budget. Additionally, the
use of chemicals and solvents in these analyses
can pose environmental and health risks, further
underscoring the importance of exploring
alternative, non-destructive evaluation
methodologies [12]. Overall, the adoption of non-
destructive evaluation techniques represents a
significant step forward in the pet food industry,
enabling manufacturers to meet the growing
demand for premium-grade and safe products
while ensuring efficiency, sustainability, and cost-
effectiveness. As technology continues to
advance, further innovations in non-destructive
testing methods are expected to drive continued
improvements in pet food quality assessment and
production processes.

Furthermore, this paper seeks to elucidate
the potential synergies between Imaging Analysis
(IA) systems and other cutting-edge technologies
in pet food quality assessment. By exploring
interdisciplinary approaches and novel
applications, we aim to uncover new insights and
opportunities for improving food safety and
quality assurance practices. Through collaboration
with experts across various fields, including food
science, engineering, and computer science, we
can harness the full potential of these technologies
to address complex challenges in pet food
production. Moreover, this review will delve into
the practical implications of implementing
Imaging Analysis systems and allied technologies
in real-world pet food manufacturing settings. By
examining case studies and success stories, we
can glean valuable lessons and best practices for
optimizing the integration of these technologies
into existing production processes. This practical
perspective will provide invaluable guidance to
industry stakeholders seeking to enhance their
quality control measures and meet the evolving
demands of the market.

Additionally, this paper will explore the
regulatory landscape surrounding pet food quality
assessment and the role of technological
advancements in shaping industry standards. By
staying abreast of regulatory developments and
compliance requirements, manufacturers can
ensure that their products meet the highest safety
and quality standards. Furthermore, we will
examine the potential challenges and barriers to
adoption associated with implementing Imaging
Analysis  systems and other advanced
technologies, as well as strategies for overcoming
these obstacles [13]. In conclusion, this paper
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endeavors to provide a comprehensive overview
of the current state of pet food quality assessment
and the role of Imaging Analysis systems and
allied technologies in driving innovation in this
field. By fostering collaboration, sharing
knowledge, and promoting technological
advancements, we can work towards a future
where pet food products are not only safe and
nutritious but also sustainable and ethically
produced.

Imaging
technology

In recent years, there has been a notable
surge in the adoption of Imaging Analysis systems
within the pet food industry, driven by the
pressing need to uphold rigorous quality control
and assurance standards. IA technology represents
a sophisticated approach to data extraction,
employing advanced computational algorithms
akin to those found in computer vision. This state-
of-the-art technology harnesses advanced optical
sensing devices to capture and interpret real-world
scenes, with the overarching goal of electronically
mimicking human visual perception. By
automating manual grading processes, 1A systems
play a pivotal role in fostering standardization
while alleviating the burden of labor-intensive
inspection tasks. Within the realm of pet food
production, IA technology has demonstrated
remarkable efficacy in enabling precise, real-time
measurements across a spectrum of product
categories, ranging from routine inspection
protocols to more complex applications guided by
vision-based robotics (Gunasekaran, 2001).
Operating through a sequence of image capture,
processing, and analysis, 1A systems facilitate the
extraction of relevant parameters, which are
subsequently compared against predefined quality
thresholds to drive informed decision-making and
prompt corrective actions throughout the
manufacturing continuum [13,14].

A pivotal advantage offered by 1A systems
in pet food inspection lies in their non-destructive
nature, preserving the integrity of product samples
throughout the assessment process. Anchored in
sophisticated image processing methodologies, 1A
systems leverage a diverse array of algorithmic
frameworks meticulously tailored for
classification and quantitative measurement,
thereby enhancing their efficacy and reliability
(Krutz et al., 2000).As the pet food industry
embraces  technological advancements, IA
technology stands poised at the forefront,
expanding its reach to encompass various facets
of production, including ingredient inspection,

Analysis (1A) systems
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predictive analytics for product attributes, and
comprehensive  nutritional  analysis.  This
proliferation underscores the pivotal role of IA
systems in fortifying quality assurance practices
within the pet food landscape, signaling a

transformative shift towards precision-driven
manufacturing methodologies.
Imaging Analysis (1A) systems workflow
Flowchart for the workflow of Imaging
Analysis (IA) systems [14,15,16].

Capture Image of Pet Food

Image Pre

Image

processing

Analysis

Measure Desired Parameters

Compare Parameters with Criteria

|

Decision-Making or Corrective Action

Capture Image of Pet Food: The process
initiates with the Imaging Analysis systems
capturing an image of the pet food product
utilizing optical sensing devices.

Image Preprocessing: Subsequently, the
captured image undergoes preprocessing to refine
its quality and eliminate any artifacts or
undesirable elements.

Image Analysis: The processed image is
subjected to analysis by Imaging Analysis systems
using sophisticated algorithms to extract pertinent
information and features.

Measure Desired Parameters: ased on the
analysis, the Imaging Analysis systems quantify
specific parameters of interest, such as color,
texture, or shape, pertinent to quality assessment
and assurance of pet food products.

Compare Parameters with Criteria: The
measured parameters are juxtaposed against
predefined inspection criteria or quality
benchmarks to evaluate the quality of the pet food
product.

Decision-Making or Corrective Action:
Depending on the comparison outcomes, the MV
(Machine Vision) system autonomously makes
decisions or provides insights to human operators
for executing corrective actions, such as sorting,
reprocessing, or modifying production processes.

Feedback Loop: The system may
incorporate  a  feedback  mechanism to
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continuously improve its performance based on
previous outcomes and user feedback.

Units of Imaging Analysis
technology

Imaging Analysis (IA) systems consist of
several essential components, each contributing to
their functionality and effectiveness [18,19,20].

a) Image Capture Device

b) Image Preprocessing Unit

c) Image Analysis Software

d) Measurement Module

e) Comparison Module

f) Decision Making/ Action Module

Image Capture Device: Captures images
of meat products using optical sensing devices
such as cameras or scanners.

Image Preprocessing Unit: Processes
captured images to enhance quality and remove
noise.

Image Analysis Software: Analyzes
processed images using algorithms to extract
relevant information.

Measurement Module: Measures
parameters like color, texture, size, or shape of
meat products based on analyzed images.

Comparison Module: Compares measured
parameters against predefined criteria or
standards.

systems
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Decision Making/Action Module: Makes
decisions or provides information for corrective
actions based on comparison results.

As a cutting-edge technique, MV presents
opportunities for guiding and controlling various
aspects of pet food production, contributing to
improved quality and safety standards.

Advantages of Automation and Imaging
Analysis (1A) systems in Pet Food Industry

The integration of automation and Imaging
Analysis (1A) systems technology has profoundly
impacted the pet food industry, revolutionizing
food packaging processes and enhancing overall
product quality. Automation, when coupled with
Imaging Analysis systems, brings about several
significant advantages that contribute to the
efficiency, safety, and quality of pet food products.
Automation in pet food packaging encompasses a
range of tasks including filling, sealing, labeling,
and palletizing, all of which are executed with
precision and speed. This precision not only
increases throughput but also ensures higher
production volumes, meeting the escalating
demand for pet food products [20,21].
Additionally, automation minimizes the risk of
product damage and contamination, while
seamlessly integrating quality control measures
throughout the production process. By facilitating
controlled packaging processes and customization
tailored to consumer preferences, automation
plays a crucial role in extending the shelf life of
pet food products. Imaging Analysis systems,
when integrated with robotics, offer unique
advantages over traditional labor-intensive
methods. These systems operate tirelessly and
adapt to diverse environments, enabling tasks
such as meat animal slaughtering and the
evaluation of meat quality traits. A significant
benefit of Imaging Analysis systems lies in their
non-destructive nature, which allows for unique
inspection processes and assists humans in
visually intensive tasks. Furthermore, these
systems enable the creation of permanent records
of measurements, facilitating further analysis and
ensuring traceability in the production process. In
addition to their operational benefits, Imaging
Analysis systems technology generates precise
descriptive data, reducing reliance on labor-
intensive human involvement while ensuring
consistency, efficiency, and long-term cost-
effectiveness. The adoption of automation and
Imaging Analysis systems in pet food
manufacturing processes has proven to be quicker,
more objective, flexible, and accurate, prompting
widespread adoption by industry stakeholders.
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Computer vision emerges as a promising
technology for food safety and quality assurance
applications, offering higher operating speeds,
consistency, reliability, objectivity, and suitability
for industrial environments.

In conclusion, automation, and Imaging
Analysis  systems  technology represent
transformative tools in the pet food industry,
offering a range of benefits that enhance
efficiency, quality, and safety. As the industry
continues to evolve, the adoption of these
technologies is expected to drive further
improvements in production processes, ensuring
the delivery of high-quality pet food products to
consumers worldwide.

Disadvantages

Imaging Analysis systems technology in the
pet food industry entails certain disadvantages that
merit consideration:

Complexity in Image Analysis: Analyzing
overlapping or irregularly shaped pet food items
can pose a significant challenge for Imaging
Analysis (IA) systems. These systems may
struggle to accurately segment and identify
individual objects within complex scenes, leading
to errors in quality assessment [22]. Developing
robust algorithms capable of handling such
scenarios remains a key area of research and
development in the field of machine vision for pet
food evaluation.

Maintenance and Calibration Require-
ments: Imaging Analysis systems require regular
maintenance and calibration to ensure optimal
performance. Changes in lighting conditions,
environmental factors, or hardware components can
impact system accuracy over time. Continuous
monitoring and adjustment are necessary to mitigate
these effects and maintain the reliability of the
guality assessment process [23].

Challenges

High-Resolution Image Requirements:
Imaging Analysis systems demand high-resolution
images for precise analysis. Yet, achieving and
maintaining this quality can be challenging in
fast-paced production settings or with limited
resources [22]. Insufficient image resolution may
hinder the system's ability to detect intricate
details, compromising its overall effectiveness.

Assessing Rounded Objects: Imaging
Analysis  systems encounter difficulties in
evaluating pet food items with rounded shapes.
Conventional cameras capture images from a
single viewpoint, posing challenges in accurately
assessing all surfaces of rounded objects. This
limitation may impede the system's accuracy in
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evaluating pet food quality, particularly for items
with irregular shapes [23,24].

Prospects

The integration of machine learning into the
pet food industry heralds a future defined by
unprecedented advancements and opportunities
for growth. As machine learning algorithms
become increasingly  sophisticated, their
application in pet food production holds the
promise of transforming traditional practices and
ushering in a new era of efficiency and precision.
One of the most significant areas of potential lies
in predictive analytics, where machine learning
models can harness vast datasets to forecast trends
in pet food preferences, nutritional requirements,
and ingredient sourcing with unparalleled
accuracy. By leveraging these insights,
manufacturers can tailor their product offerings to
meet the evolving needs and preferences of pet
owners, thereby enhancing consumer satisfaction
and loyalty. Moreover, machine learning
algorithms are poised to revolutionize quality
control processes within the pet food industry,
enabling real-time monitoring and detection of
defects or contaminants to ensure the highest
standards of safety and quality. Through
continuous innovation and the relentless pursuit of
excellence, the integration of machine learning
into pet food production holds the promise of
driving sustainable growth, fostering innovation,
and ultimately enriching the lives of pets and their
owners worldwide.

Imaging Analysis (I1A) systems in the Pet
Food Industry: A Catalyst for Startups and
Established Enterprises

The integration of advanced technologies,
such as machine learning, holds profound
significance for both start-ups and established
entities within the food industry. For start-ups,
these techniques offer a gateway to innovation and
competitiveness in a rapidly evolving market
landscape. By leveraging machine learning
algorithms, start-ups can gain invaluable insights
into consumer preferences, market trends, and
product development strategies, enabling them to
tailor their offerings to meet the evolving needs of
consumers  more effectively.  Additionally,
machine  learning  facilitates  streamlined
operations and resource optimization, allowing
start-ups to operate more efficiently and
competitively  ina  resource-constrained
environment.

In established food industry players, the
adoption of machine learning represents a strate-
gic imperative for maintaining market relevance
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and driving sustainable growth. Machine learning
algorithms empower established companies to
unlock the full potential of their data, enabling
them to extract actionable insights that drive
informed decision-making across all facets of
their operations. From supply chain management
and inventory optimization to product develop-
ment and quality control, machine learning tech-
nologies offer unparalleled opportunities for
enhancing efficiency, reducing costs, and
improving overall competitiveness. Furthermore,
by leveraging machine learning for predictive
analytics, established food industry players can
anticipate market trends, mitigate risks, and
capitalize on emerging opportunities, thereby
maintaining their leadership position in an in-
creasingly dynamic and competitive marketplace.
In summary, the importance of machine learning
techniques in both start-ups and established food
industry players cannot be overstated. By
harnessing the power of machine learning
algorithms, companies of all sizes can unlock new
avenues for innovation, efficiency, and growth,
ultimately driving success and sustainability in an
ever-evolving industry landscape.

Conclusion

In conclusion, the convergence of techno-
logical advancements and the imperatives of the
pet food industry underscores a transformative
paradigm shift towards automated, data-driven
quality assurance methodologies. From the
application of machine learning algorithms to the
deployment of computer vision systems, these
innovations offer unparalleled precision, efficien-
cy, and scalability in pet food production. As
evidenced by the comprehensive review of Ima-
ging Analysis systems, automation techno-logies
have not only addressed longstanding challenges
in quality control but also paved the way for novel
approaches to ingredient analysis, defect
detection, and process optimization. Moreover, the
adoption of these technologies holds immense
promise for startups aiming to disrupt the market
landscape, offering a pathway to rapid growth and
differentiation. As the pet food industry continues
to evolve, the symbiotic relationship between
technology and quality assurance emerges as a
cornerstone of success, driving continuous
improvement and innovation in the pursuit of
safer, healthier, and more sustainable pet food
products. By embracing these advancements and
fostering  collaboration  between academia,
industry, and regulatory bodies, we can
collectively propel the pet food industry towards a
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future defined by excellence, and
consumer trust.
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EFFECTIVENESS OF DIGITAL TRACEABILITY IN LONG-TERM
STORAGE OF SEMI-SMOKED SAUSAGES
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Semi-smoked sausages are one of the most popular meat products in the world. However, during long-term
storage, semi-smoked sausages can be subjected to various unfavorable factors that can lead to deterioration of their
quality and safety. This study evaluates the effectiveness of digital traceability in long-term storage of semi-smoked
sausages. The main areas of research include conducting experimental studies to evaluate the effectiveness of digital
traceability. The scientific significance of the study reveals the effectiveness of using digital traceability to ensure the
quality and safety of semi-smoked sausages during long-term storage. The practical significance of the study is that
its results can be used to implement digital traceability in the production of semi-smoked sausages. The study utilized
blockchain technology to track the storage parameters of semi-smoked sausages. As an experimental object, semi-
smoked sausages with the addition of vegetable components were developed. The storage parameters of the sausages
were tracked for 3 months. The results of the study showed that digital traceability provides reliable and transparent
control over the condition of semi-smoked sausages at all storage stages. Digital traceability allows monitoring of the
following sausage storage parameters: temperature, humidity, light, oxygen, carbon dioxide. These parameters are
critical to ensure the quality and safety of semi-smoked sausages. Digital traceability enables real-time monitoring of
these parameters, facilitating timely interventions to prevent the deterioration of product quality. In addition, digital
traceability ensures transparency of the sausage storage process. Any interested person can get access to information
about product storage parameters. This helps to increase consumer confidence in the safety of semi-smoked
sausages. The results of the study can be used to implement digital traceability in the production of semi-smoked
sausages. The introduction of digital traceability will improve the quality and safety of semi-smoked sausages, as
well as increase consumer confidence in this product.

Keywords: digital traceability, semi-smoked sausages, storage, blockchain, quality, safety.
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JKAPTBLJIAM BICTAJIFAH INYKBIKTAPIBI Y3AK YAKBIT
CAKTAY KE3IHJIE HU®PJILIK BAKBLIAY ABIH TUIMILIITT

T K. KVJIAJ)KAHOB, *JI.K. BAUFEOJIOBA, *M.C. CEPUKKBI3bI*,
21 K. BAJIEB, */I.5. BJIAXOBA-BAHT'EJIOBA

(* AnMaThI TeXHOJIOTHAIBIK yHHBepcuTeri, 050012, Anmarsl K., Tee 6u k-ci, 100
2 Taram TexHoJOrusichl yuusepcureri, 4002, ILiosaus K., Mapuua 0yabBapbl, 26)
ABTOP-KOPPECTIOHICHTTIH 3JEKTPOH/IBIK Totrrackr: mira.serikkyzy@mail.ru*

Kapmuinait vicmanzan wiysycvlKmap — anemoezi ey manvlman em oHimOepiniy oipi. /lecenmen, y3ax mep3imoi
cakmay Kezinoe Jcapmuliail bICHANZAH WIYHCOIKIADP CANACbl MeH KAYInci3oiziniy Hawiapnayblna akeiemin apmypii
Konaiicvlz pakmopnapea yuioipayst Mymkin. byn zepmmeyoin, maxcamut scapmuinaii biCman2an wiyHcolkmapost Y3ax
yaKoim cakmay Ke3inoe uug@pavlx 0axplnayovly muimoinicin oazanay 6onvin maoslnadvl. 3epmmeyoiy Hezizei
oazeimmapsl YUPPALIK OAKLLNIAYOBIH, MUIMOLNIZIH Oazanay ywiiH IKCnepUMEHmmIK 3epmmeynep Hcypeizyoi Kammuobl.
3epmmeyoin; eblbIMU ManbI30bL1bI2bl — OY1 Y3aK Mep3imoi cakmay Ke3iHoe Hcapmbuliail bICMAAan WYHCbIKmapoblH
canacel mMen Kayincizoizin Kammamacel emy yuwiin UUGpaviK 0axpliayovl Koa0awyowvly muimOinicin anviKmayea
MYMKIHOIK 0epedi. 3epmmeyoin;, NPaKmMuKanvblK, MAHbI30bLIbI2bL. 3EPMMeEY HIMUNICENEPIH  HCAPMBLIALL  bICHANRAH
WYHeblK, OHOIpicine UUPPLIK OakvLiayOvl eH2i3y yuwiin naioanamnyea 001advl. 3epmmey dHcapmvliail bICHAIZAH
WYHCHIKIMAPObl CaKmay napamempiepin 0axKwvliay yuiin 010K4eiln mexHoa02UAChIH K010anowl. Taxcipubenik nvican
peminode OCIMOIK KOMROHEeHmmepPi KOCLLIZAH JHCAPMbLIAil bICMan2an wyycvlkmap sxacanowt. Lllyscoikmapov cakmay
napamempnepi 3 aii 00iibl 0aKbLIAHOLL. 3epmmey HamudICeNEPi UUPPABLIK KAOAANAY MHCAPMbBLNALL  bICMANZAH
WIYHCHIKIMAPObIH, CAKMAIYbIHbIH, 0apPAbIK Ke3eHOepinoe onapovly KyuiH ceHIMOI dcoHe 0an 0aKvliayovl KAMMAMACHI3
emyzee MYMKIiHOIK 0Oepeminin kopcemmi. CaHObIK 0OaKbLiay WYIHCHIKMAPObl CAKmayowly Kenleci napamempJiepin
OaKpLIayea MyMKIHOIK Oepedi: memnepamypa, vli2aa0bliblK, HCAPLlK, ommezi, KOMIpKbluKoL1 2a3vl. byn napamempnep
AHCAPMBLIAI BICIATIZAH WLYIHCHIKMAPObIY CAnACbl MeH Kayincizoicin kammamacwelz emy yulin ome manwvi3ovl. Canowvlk
Kaoazanay napamempnepoi HAKmMbl YAKblm pelcuminoe 0axpliayea MYMKIHOIK 0epedi, Oyn OHIM CANACLIHBIY
HaWapayvin 0010bIPMAy Yuiin yaKmeolivl Wapanap Kaowvlioayza Mymkinoik oepedi. Convimen Kamap, canobix, 0axKpliay
WYHCHIKIMApObl CaKmay npoueciniy aublkmolevln Kammamacwiz emeoi. Ke3 xenzen myoodeni adam omimoi cakmay
napamempnepi mypanvl aKnapamka Koa dcemkize anadvl. Byn mymoiHywsinapoviy  ycapmoliail  bicmanzan
WYHCHIKIMApObl, Kayincizoizine Oezen ceHiMiH apmmulpyea MYMKIHOIK 0epedi. 3epmmey Hamudicenepi Hcapmuliail
bICmangan wyiHcolK OHOIpicine yudpavlk 0aKvliayovl en2izy ywiin naioananviiysl mymkin. LHugpnvix kadazanayow
EHZI3Y HCAPMBLNAU bICMAIZAH ULYHCLIKMAPObIH CANACl MEH KAYinci3oizin apmmulpyza, cOHOQ-aK, mMYmblHYWbLI1apObLY
ocbl OHIMZe 0ezeH CeHIMIH apmmblpy2a MYMKIHOIK Oepeoi.

Herisri ce3mep: caHablKk 0akbLiay, KapThLIail BICTAJFAH WIYKBIK, caKTay, OJIOKYeiH, cama,
Kayincismik.

3®OEKTUBHOCTD IIUD®POBOM MPOCJIEXUBAEMOCTH ITPU JIJIMTEJIBHOM
XPAHEHHUU TOJTYKOITYEHBIX KOJIBAC

'T K. KVJIAJ)KAHOB, /1. K. BAHFOJIOBA, *M.C. CEPUKKbBI3bI*,
21 K. BAJIEB, */1.5. BJIAXOBA-BAHI'EJIOBA

TAIMaTHHCKHI TexHoIorHYeckuii ynusepeuter, Kazaxcran, 050012, r.Aamarsl, Tose 6u 100
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ITonykonuenvie KonOACHl AGAAIOMCA OOHUM U3 CAMBIX HORYIAPHBIX MACHBIX NPOOYKmMoe ¢ mupe. Oonako
npu OnUMENbHOM XPAHEHUU NOJIYKORYEHble KONOACLL MOZYHL ROOGEP2AMBCA PA3IUYHBIM HEOaA2ONPUAMHBIM
gaxmopam, Komopwvie mozym npusecmu K yxyouienuio ux Kawecmea u 6ezonacnocmu. Ilenvro Oannozo
UCCNIe006ANHUA AGNACMCA OUeHKA IPdexmusnocmu yudpoeoi npocnercusaemocmu npu OIUMeENbHOM XPAHEHUU
nonykonuensix konoac. OCHO8Hble HARPABIEHUA UCCNE008AHUA GKNIOUAIOM NPOGedeHUE IKCHEPUMEHMATbHBIX
uccnedosanuii  0na  oueHku IPpgexmuenocmu yugpoeoii npocaexncueaemocmu. Hayunas 3nauumocmo
UCCNIe006ANHUA 3AKIIOUACHICA 8 MOM, YHO OHO NO360JIA€N GbIAGUMb IPPHEKMUBHOCHb UCRONB308ARUA UUPPOCOT
npocnescusaemocmu 01a odecneuenus Kauecmea u 0e30NACHOCMU NOJIYKORYEHBIX KONOAC NpU OUMenNbHOM
xpanenuu. Ilpakmuueckasn 3HAYUMOCb UCCTIE006AHUS 3AKTIOUACMCA 8 MOM, YMO €20 Pe3YIbMamsl MO2ym Gblmb
UCNOIb306aAHbL 0711 GHEOPEHUA UUPPOCOI RPOCAEIHCUBAEMOCHU 8 RPOU3BOOCHEE ROTYKONUEHbIX Koabac. B
ucciedosanuu 0blla UCRONL3IOGAHA MEXHOIO2US ONOKUEUHA 0711 OMCIAEHCUBAHUA NAPAMEMPOE XPAHEHUA
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noyiykonuenvix Konoac. B kauecmee sxcnepumenmansvnozo od6vekma osinu pazpadomansvt nOaYKOnueHvle KOaoacol
¢ 0obaeneHuem paAcmMuUmMenbHoIX Komnonenmos. Ilapamempol Xpanenus Koabac omcaexcueanucy 6 meuenue 3
Mmecayes. Pezynomamul uccnedosanus nokazanu, 4mo uuppoeas npociexncusaemocmsv no3eonsnem obdecneyumsp
00CMOBEPHBLIL U NPO3PAYUHDBLL KOHMPOIb 3A COCHOAHUEM NOTYKORYEHBIX KON0ac HA écex IManax ux XpaHeHus.
Hugposasa npocnexcusaemocmsv no3zeonsem OmMcaeHCUsAmMs Cledylouiue napamempsl XpaHeHus Koadac:
memnepamypy, 61a)3cHOCMb, YGent, KUC0POO, Y2IeKUCAbLIl 2a3. Dmu napamempuvl A6AAI0MCA KPUMUYECKUMU O
obecneuenua Kauecmea u 0Oe3onacnocmu nojiykonuenvix Konoac. Ilugpposas npocnesxcusaemocms nozeonsem
omcnexcusanms IMU RAPAMEMPBL 8 PeXCUME PedlbHO20 8PEMEHU, YO0 NO03801Aen C60e8PEMEHHO NPUHUMANb MePbL
no npedomsepauieHuro yxyouieHus Kavecmea npooykma. Kpome mozo, yughposaa npocnesxcusaemocmo nozeonsem
obecneyums npo3paynocms npoyecca Xpanenusa konobac. JIo6oi 3aunmepecosannslil ueno08eK Moxcen noayuums
docmyn K ungopmayuu o napamempax XpaHeHus npooyKma. Imo no3zeosiaem nosvicums 0osepue nompeoumeneii
K Oe3onacnHocmu noiykonuenvix Konbac. Pezynomamul ucciedosanus mozym 0blmp UCnONb306aHbl 0111 6HEOPEHUA
uugpoeoii  npocnexcueaemocmu 6 - NPOU3GOOCHIEO0  NONAYKONYEHBIX  Koabac. Buedpenue  yugposoi
npOCNENHCUBACMOCIMU NO360IUNI NOBLICUML KAYeCmeo U 0€30RACHOCHb NOJYKONYEHbIX KOoN0ac, a makxce
noevicums 0oeepue nompedumeneii K Imomy npooyKkmy.

KaoueBbie ciaoBa: uudpoBas NPOCIAEKHBAEMOCTb, MOJYKOMYEHbIE KOJ0AChl, XpaHEHMHE,
0JI0K4YeliH, Ka4eCTBO, 0€30MaACHOCTb.

Introduction and storage of semi-smoked sausages. This may
In the era of digitalization of the economy, include information such as the origin of raw
particular attention is devoted to issues of food materials, production date and time, as well as
guality and safety. One of the key tools in this storage conditions throughout the storage period
area is digital traceability, which enables the [4]. By providing such a level of transparency and
tracking of product movement throughout the accountability, digital tracking can help ensure
entire supply chain. The effectiveness of digital compliance with all necessary rules and standards,
traceability in the prolonged storage of semi- as well as maintain product safety and quality.
smoked sausages is becoming a subject of This is especially important in the food industry,
investigation, as it can play a significant role in where food safety issues can have serious
combating counterfeit products and ensuring consequences for public health and the reputation
transparency  for consumers and  market of food producers.
participants [1]. Advantages  of  Using Blockchain
The utilization of digital tracking systems Technology for Digital Traceability of Semi-
can monitor storage conditions in real-time, such Smoked Sausages.
as temperature, humidity, and air quality [2]. This One of the key advantages of using
information can be utilized to identify potential blockchain technology for the digital traceability
issues at an early stage, allowing prompt of semi-smoked sausages is its immutable ledger
corrective measures to prevent spoilage and capability [5]. Once data is recorded in the
contamination. blockchain, it cannot be altered or deleted,
In addition to storage condition monitoring, ensuring the accuracy and protection of
digital traceability can also help prevent information from unauthorized access. This is
contamination and spoilage by ensuring that all particularly important for the prolonged storage of
necessary precautions are taken during the semi-smoked sausages, as it allows for a complete
production process. This includes proper handling and transparent account of the product's journey
and storage of raw materials, as well as adherence from raw materials to packaging. Immutable
to food safety regulations and best practices. By ledger keeping can also help prevent fraud and
tracing the entire supply chain from raw material improve overall product quality and safety.
reception to packaging, digital traceability can Another advantage of using blockchain
guarantee that all necessary measures are taken to technology for digital traceability is the increased
prevent contamination and spoilage. This is transparency and trust it provides to all parties
particularly crucial in the case of semi-smoked involved in the supply chain [6]. By recording and
sausages, which may be susceptible to spoilage if exchanging information on the blockchain,
improperly stored and handled [3]. suppliers,  manufacturers, distributors, and
Lastly, digital traceability can aid in consumers can have access to the same data,
ensuring compliance with food safety regulations creating a more open environment for
by providing a comprehensive record of all collaboration. This can help strengthen trust
actions and processes related to the production between parties and enhance the overall efficiency
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of the supply chain. Increased transparency can
also help quickly identify and address issues such
as outbreaks of foodborne illnesses or product
recalls [7].

Lastly, blockchain technology can also
enhance supply chain management efficiency by
optimizing processes and reducing costs [8]. By
automating record-keeping and reducing the need
for intermediaries, blockchain technology can
help eliminate inefficiencies and reduce the risk of
errors. This can lead to cost savings for all parties
involved in the supply chain, as well as improve
product quality and safety. Additionally,
blockchain technology can help reduce the time
and resources required for audits and inspections,
further enhancing overall efficiency and
productivity [9].

Digital traceability plays a crucial role in
ensuring the quality and safety of semi-smoked
sausages during prolonged storage. By controlling
storage conditions, preventing contamination and
spoilage, and ensuring compliance with food safety
regulations, digital traceability helps maintain
product integrity [10]. The use of blockchain
technology further enhances the efficiency of digital
traceability by providing immutable records,
increasing transparency and trust, and improving
supply chain management efficiency. As the
demand for food safety and quality assurance
continues to grow, the adoption of digital tracking
technology and blockchain will become increasingly
important in the food industry.

Materials and research methods

Experimental Design: the study employed
an experimental design to evaluate the
effectiveness of digital traceability in the long-
term storage of semi-smoked sausages [11].

Selection of Semi-Smoked Sausages: semi-
smoked sausages with the addition of vegetable
components were selected as the experimental
object.

Blockchain Technology Implementation:
blockchain technology was utilized to track the
storage parameters of the selected semi-smoked
sausages [12].

Storage Parameters Tracking: the storage
parameters monitored included temperature,
humidity, light exposure, oxygen levels, and
carbon dioxide levels. These parameters were
crucial for ensuring the quality and safety of the
sausages [13].

Duration of Study: the storage parameters
of the semi-smoked sausages were monitored and
tracked over a period of 3 months to simulate
long-term storage conditions.

Data Collection: data on the monitored
storage parameters were collected continuously
throughout the study period using the
implemented digital traceability system.

Analysis of Results: the collected data were
analyzed to evaluate the effectiveness of digital
traceability in maintaining the quality and safety of
semi-smoked sausages during long-term storage.

Results and discussion

The results of the study demonstrated that
digital traceability provided reliable and
transparent control over the condition of semi-
smoked sausages during long-term storage [14].

Table 1 contains data on the average
humidity in the storage for each of the three
weeks. The average humidity value was 65%,
which is also in the optimal range to ensure the
safety of the product.

Table 1.
Week | Average humidity (%)
1 65
2 64
3 66

Table 2 shows the change in lighting,
oxygen levels, and carbon dioxide levels over the
course of three months. This ensures transparency

of the storage process and helps to respond
promptly to any changes.

Table 2.
Week | Lighting (lux) | Oxygen level (%) | Carbon dioxide level (%)
1 500 20 3
2 550 19 2.5
3 600 18 2

The lighting in the vault continued to be
maintained at a stable level, but an increase in

lighting intensity was noticed within three weeks.
The average illumination increased from 500 lux in
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the first week to 600 lux by the third week. This may
be due to a change in the season or the mood of the
lighting to maintain optimal storage conditions.

The oxygen level in the storage also
remained stable, but there was a gradual decrease
from 20% in the first week to 18% by the third
week. A slight decrease in oxygen levels may be
acceptable within normal fluctuations, but it is
important to ensure that it remains in the optimal
range to preserve the quality of products.

Carbon dioxide levels remained stable for
three weeks, although there was a slight decrease
from 3% in the first week to 2% by the third
week. This may be due to natural processes of
degradation of products, but in general, the level
of carbon dioxide remained within the optimal
range to maintain product quality.

Real-time traceability made it possible to
quickly respond to changes in storage conditions,
such as an increase in temperature or an
unexpected jump in humidity levels. This made it
possible to take measures to prevent deterioration
of the product quality and ensure its safety for
consumers [15].

The results of the study confirm that digital
traceability is an effective tool for ensuring the
guality and safety of semi-edible sausages in long-
term storage conditions. Practical conclusions can
be used to implement digital traceability systems
in the production of semi-smoked sausages, which
will improve the quality and safety of the product.

Conclusion

The study concluded that digital
traceability, facilitated by blockchain technology,
is an effective tool for ensuring the quality and
safety of semi-smoked sausages during prolonged
storage. By monitoring critical storage parameters
in real time and providing transparency in the
storage process, digital traceability helps maintain
product integrity and consumer confidence. The
findings of the study have practical implications
for the food industry, particularly in implementing
digital traceability systems to enhance food safety
and quality assurance measures.

Funding information: The materials were
prepared within the framework of the "Zhas
Galym" project within the scientific and technical
program AP15473123 "Digitalization of the
traceability system of meat products to improve
the quality of semi-smoked sausages during long-
term storage” of the budget program 217
"Development of Science" subprogram 102
"Grant financing of scientific research” of the
Ministry of Science and Higher Education of the
Republic of Kazakhstan for 2022-2024.
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KYPAMA CYTTEH KACAJIFAH ACKABAKTHI-CYT HOT'YPTBIHBIH,
TAFAMJBIK KYH/bUIBIFbIH 3EPTTEY HOTU/XEJIEPI

o o Py
M.K. U3THJIEVOB* ¥ | 4.5. OCIAHOB ' | KA. MCKAKOBA |

. o
0.0. TVHCEHBEKOBA

(KEAK «Ka3zak YITThIK arpapibIK 3eprTey yHUBepcuTer», Kazakeran, Aimarsbl, AGaii 1aHFbLIbI, 8)
ABTOP-KOPPECIIOH/IETTIH IEKTPOH/IBIK, ToITackr: M.iztileuov@mail.ru*

3epmmey Hcymbicbl Oue JHcoHe cuvlp Cyminiy apmypii Kamwvlnacmazel Kochacwvin (2/5, 3/5, 1/1) naiidanana
omuIpbIN ACKAGAK, KOCbIN OHOIpiNzen cymmi-acKkaoax, nozypmuiHblH, XUMUAIBIK, MAZAMObIK HCIHE OP2AHOIeNMUKATbIK
Kacuemmepin 3epmmen, CMAHOADMMAIZAH CcAna napamempiepin oOeximyze 0Oazplmmanzan. ANbIH2AH OHIMHIK
XUMUATBIK, Kacuemmepi, OHblH, [WinOe aKybl3 MOueEpi, MAillbliblebl, WIUKI HCACYHBIK, KOaMcemimoi Kemipcynap
Kepcemkiwi ycaKcapowl. ﬁozypmm acKabaKmoly KOCRACHl KAAOPUSAIBIZLIHOA AlMAapiblKmail 032epic KOPcemKen Heok.
Kypama cymxe ackabax, scymcazoin Kocy canoapvinan pH xepcemxiuii moemenoeoi, 0aivii 102ymmult, KblUKbLI10bIZbIH
apmmuipovt (P<0,05). p-xapomun men cyoa epumin O0apymenoOepOir; monuiepi Oaxvliay yazicimen canpicmulpanoa
Kypama cymmi-acKaoax, nozypmutHoa eoayip sncozapvl 6010vl. Ocvlnaiiuia oue yHeane cuvlp cCyminiyy KOCnAcylia acKkaoax
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HCYMCARBIH KOCBIN OAUbIHOANZAH I0ZYPMMbIH, MAZAMObIK HCIHE MYMbIHYUIBINGIK KACUemmepi H#c02apbl (012aHbIH
Kepcemin, emOiK-npoGUIAKMUKATBIK OHIM peminde naioanany2a YColHoliaobl. 3epmmey HeyMblCoIHbLY, NPAKMUKATIBIK
MAHBI30bLIBIZbL HCIHE OHBLH HIMUIICECE HOZypm OHOIpICiHOe Oue MeH cublp CYmiHiN KOCRACIH KOJI0AHY2a JHCIHe KAnmbl
KaoblKmbl acKabaKmulH JHCyMcazvli Heziz0enzeH. ACKabaKkmol KOCy OHIMHIH OeMOKCUKAWUA KacUemmepin jcoHe oue
CymiHiH Cym KAHMBIHBIH JHCO2apbl 0ONYbIHA OAUIAHBICIMbL MIMMINIZIH apmmblpyea MYMKIHOIK 0epedi. Ocwvlnaiiwa,
Kanm nen mamminenoipziuvimep KOCbUIMARAH HOZYPMMbIY, MMM 0dMIH KAMMAMACHI3 eme Omblpbin, OailblH OHIMze
dynxkyuonanowt Kacuem oepyze 601aowl.

Herisi ce3nep: iorypTt, ackadak, KbIIIKBIIABIK, TAFAMIBIK KYHABUIBIK, Cyla epUTIH BUTAMMH-
aep, caKkray mep3imi, Oue cyTi, CHUBIp CYTi.

PE3YJIbTATHI HCCJEJOBAHUM MUTATEJIBHOM IEHHOCTH
MOJIOYHO-TBIKBEHHOI'O MOT'YPTA W3 KOMBUHUPOBAHHOI'O MOJIOKA

M.K. U3THJIEYOB*, A.5. OCIIAHOB, JK.A. ICKAKOBA,
0.0. IVICEHBEKOBA

(HAO «Kazaxckuii HanmoHabHbIil ArpapHblii HCC/IEI0BAaTeNbCKUI Y HUBEPCHTET
Ka3zaxcran, Anmarsl, np-t Agas, 8)
DIeKTpoHHasI TI0YTa aBTOpa Koppection/eHTa: m.iztileuov@mail.ru*

Hayuno-uccnedoeamensckaa padoma  HAnpaeneHa HA  u3yueHue  XUMUYECKUX, NUWEGHIX U
OpP2AHONENMUYUECKUX CBOUICIE MOJIOUHO-MBIKEEHHO20 102YPMA, NPOU3EE0EHHO20 U3 MIBLIKGbL C UCHONb30GAHUEM
cmecu KoOwbliibezo u KOPO8bezo MONIOKA 6 Pa3nuunwvlx coomuouienusx (2/5, 3/5, 1/1) u ycmanoenenue napamempos
CMaHOApMU3UPOBAHHO20 KAYECMEd. YAyUuiuiucy XumuiecKkue ceolicmea noiy4eHHoz0 npooyKma, 6 mom qucie
nokKazamenu Koauuecmea 0enKa, HeupHocmu, Kieuamku, 00CIYnHbIX y2i1e60008. /Jlobasnenue molKesl 6 1o2ypm He
npueeno K 3HAYUMENbHOMY UIMEHEHUI0 Kanopuilhocmu. 3a cuem 000asieHus MAKOMU MbIKEbl 8 CMeUaHHOoe
MO10KO cnu3unoce 3navenue pH, yeenuuunace kucirommocms 2omoeozo iozypma (P<0,05). Cooeporcanue f-
KapomuHna u 6000pAcMEopuUMbIX GUMAMUHOE 8 CMEUIAHHOM MOI0YHO-MbIKEEHHOM Hozypme 0bli10 3HAYUMENbHO
ébvluie O CPABHEHUIO ¢ KOHMPOAbHbIM o0pa3yom. Takum odpazom, tiozypm, npuzomoeneHHbll nymem 0006a61eHUA
MAKOMU MBIKEbI 6 CMechb KoOblibe20 U KOPO8be20 MOJIOKd, 001a0aem 6blCOKUMU RUMAMETbHbIMU U
nompefumenbCKUMU Ce0ICMEamMu U PeKOMeHOyemcsa K UCHONb306AHUI0 8 Kauecmee 1euedHo-npodurakmuueckozo
npodykma. IIpakmuueckasa 3HAUUMOCHMb UCCIE008AHUA U €20 Pe3YbMaAmpl OCHO8AHbI HA UCNOB30GAHUU RNPU
npouseoocmee U0Zypma cmecu Kooulibezo, KOP06bezo MONOKA U MAZKocmu C meepooil Koyxcypou. /lobasenenue
MObIKEbL NO360J1A€M NOGLICUMb OE3UHMOKCUKAUUOHHbIE C8OIICINEA NPOOYKMA U C1A00CHb KOObLIbe2o MON0KA 3a
cuem 6blCOK020 CO0epIHCAHUA MOA04UHO020 caxapa. Taxum o0pazom modxcno npuoamev 20moeviM RPOOYKMAM
dynuxkyuonanvusle ceoiicmea, obecneuus cnadkuil 6xyc iozypma oe3 000as1eHus caxapa u noocracmumeneil.

KioueBbie c/ioBa: WOTypT, THIKBA, KHCJIOTHOCTh, MUTATEIbHASI IEHHOCTH, BOJOPACTBOPHMBIE
BUTAMHUHBI, CPOK T'OHOCTH, KOOBLIbE MOJIOKO, KOPOBbE MOJIOKO.

THE RESULTS OF STUDIES ON THE NUTRITIONAL VALUE
OF MILK-PUMPKIN YOGURT FROM COMBINED MILK

MK. IZTILEUOV*, 4.B. OSPANQV, Zh.4. ISKAKOVA,
0.0. DUISENBEKOVA

(NAO Kazakh National Agrarian Research University, Kazakhstan, Almaty, Abay Ave., 8)
Corresponding author e-mail: m.iztileuov@mail.ru*

The research work is aimed at studying the chemical, nutritional and organoleptic properties of pumpkin milk
yogurt produced from pumpkin using a mixture of mare and cow milk in various ratios (2/5, 3/5, 1/1) and
establishing standardized quality parameters. The chemical properties of the resulting product have improved,
including the amount of protein, fat content, fibers, and available carbohydrates. Adding pumpkin to yogurt did not
significantly change calories. By adding pumpkin pulp to mixed milk, the pH value decreased and the acidity of the
finished yogurt increased (P<0.05). The content of f-carotene and water-soluble vitamins in mixed milk-pumpkin
yogurt was significantly higher compared to the control sample. Thus, yogurt prepared by adding pumpkin pulp to a
mixture of mare and cow milk has high nutritional and consumer properties and is recommended for use as a
therapeutic and prophylactic product. The practical significance of the study and its results are based on the use of a
mixture of mare's and cow's milk and the softness of hard-shell pumpkin in the production of yogurt. The addition
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of pumpkin allows to increase the detoxifying properties of the product and the sweetness of mare's milk due to the
high content of milk sugar. In this way, functional properties can be imparted to the finished products, providing the
sweet taste of yoghurt without added sugar or sweeteners.

Keywords: yogurt, pumpkin, acidity, nutritional value, water-soluble vitamins, shelf life, mare's

milk, cow's milk.

Kipicne

Taram eHiMaepiH OaibITY - OYIT IEHCAYIBIK
CaKTay TYPFBICBIHAH TaraMIblK KYHIBUIBIKTHI
apTTBIpYABIH eTe yHemai mpoueci. Kasipri
YakbITTa XOFaphl (DYHKITMOHANIBI KacueTTepi 6ap
KaHa OYBIHHBIH TaMaK OHIMJAEPIH KYpyFa MyJiaeM
Oacka Ke3kapac KaXeT, OWTKeHI  Kasipri
TEXHOJIOTHSIMEH OapJIbIK OHIMAEp IIaMalIaH THIC
OHJICYyJIEH OTiN, HOTIKECiHAEe OWOIOTHSIIBIK
OeJiceH/II 3aTTaplblH KOIl OeiriH >KOFajiTajbl.
OraH Koca Iypeic TaMakTaHOay Moceneci Oap
XKOHE Jypbic €Mec TaMaKTaHy MeEH apThIK
CaJIMaKIeH OalJIaHBICTHI aypyJapiAblH OcCill Kelie
KaTKaH  aybIpTHANBIFBl  aWTapibIKTail  Kayill
teHmipeni. CoHFbI OMXKBIIABIKTapaa Kazakcranna,
Opraiblk A3usHBIH 0acka pecIyOauKaiapbiHia-
FBIIal, TaMaKTaHy pallMOHBIHBIH KYpPBUIBIMBIH/IA
Jla ©3repicTep OPBIH alyAa: KaHBIKKaH MaliIapsl,
TpPaHC Mail KbIIKBUIIAPBIH, 00C KaHT MEH TY3.bl
TYTBIHYIBIH ocyi Oalikanyna. Kasakcranma nue-
TaJIBIK YCBIHBIMAAP/IBI, 9Cipece TY3bl TYTHIHYIbIH
eTe JKOFaphl JACHIEHiH cakTamay apTepUsIIbIK
THMEPTEH3Us]  MEH  JKYPEeKKaH  TaMbIpiapbl
aypyJapblHbIH, apThIK cajaMak/cemi3mikTid, Il
TUNTI KaHT IuaOeTiHiH JXoHe OOBIPABIH Keuoip
TYpJEpiHiH TapairyblHa abi keneni [1].

CyT eHepkaciOi JaMbIFaH eJJep/e COHFBI
KBUIAPBl OCIMIIIK TEKTeC KOMITOHEHTTEp/i Koca
OTBHIPHIN, CYT INWKi3aThIHAH OHIIPUIETIH apanac
HIMKI3aT Kypambl ©HIMJIEPIH KacayJblH TYPaKThl
ypaici Oafikaiabl. MyHzai eHIMIEPl xKacayablH
MakKcaThl JISCTYPJi TaMakK ©HIMJEpiH aaMacThIpy
eMec, TaMaKTaHy Typaslbl FBUIBIMHBIH TaJlanTapbl
MEH XaJBIKTHIH CYPaHBICTAPbIH €CKEePE OTBIPHIIL,
ACCOPTHMEHTTI KCHEWTy OOJbIll  TaObLIabI.
Aparmac  mHKi3aT ~ KYpPaMmbIHBIH  ©HIMJEpPIH
O3ipNeyAiH MaHBI3BUIBIFEI MEH OPBIHIBUTBIFBI
Kanapeiikuna C.I'. Cabyposa K.M., JlumatoB H.
H., Mwmep I'. T'., 3. C. 300koBa, T. II. ®ypcoBa
JKOHE Tarbl 0acka FalbIMIApIbIH CSHOEKTEpiHIe
nonennenmi [2-9].

Worypr-6ykin onemae TYTHIHBLIATEIH €H
TaHBIMAJI AIIBITBUIFAH CYT OHIMJIEPiHIH 0ipi, OHBIH
KepeMeT JIoMi YIIiH FaHa eMecC, COHBIMEH Karap
OHBIH TaFaMJIbIK JKOHE eMIIK KYHIBUIBIFBI KOFaphl
OonybiHa OaiimaneicTel. On MalIbIH KypaMmblHA
JKOHE KaTThl 3aTTap/bIH KaJIbl MeIIIEepiHe, JIeHe
minriHiHe  (apanac, MiCipiireH, My3/AaTbUIFaH,
KOHIIEHTpAaLMsUIaHFaH), KOCMalapMeH HeMmece
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KOCIIachl3, TPOOMOTHKANBIK  MHKpPOhIOpaMeH
JKOHE OpTYpIIi XOII MiCTepMeH YCHIHBUIambl [10].
Woryprrapasl  kodewH, Tyapa, KeOK  Iaif
ChIFBIHABICEI, Q10 KOZH3MMI, JXEHBIIEHb, a0’
Bepa, MYKKHACK ceKurmi OwoakTwBTI  Oait
CHIFBIHIBIIADMEH  Oe  OalibiTy  OoMbIHIIA
3eprreynep xkyprisiares [11-13].

KexkenicTep MeH xeMicTepmiH (KBI3BLIIIA,
co0i3, ackabaK, IYKKIMHH JKOHE aiMa) YHTaKTaphl
O0ap amplFaH CYT OHIMICPIHIH eMIiK KoHe
PO UIAKTHUKANBIK dcepi Typaibl, acKa3aH-iIIeK
aypynapbl 6ap HaykacTap YIIiH Maiaachl Typajbl

ApxumoBa A. 3eprreren [14]. Kekenicrep
KOPEKTIK  3aTTaplIblH KYHIbI  Ke3i  OOJIbII
TaObIA/Ibl, COHBIMEH KaTap KaJopusiapbl as.

Onap nueTanblK TaNIIBIKTapFa, MHHEpaIapra,
COH/ali-aK KapOTHHOHMITAP, aCKOPOUH KBIIIKBLIBI
CHAKTBl aHTHOKCHAAHTTap CHSKTBI KONTEreH
OMOaKTHBTI KOCBUIBICTapFa Oail.

Apasiac TaramMaap KOPEKTIK 3aTTapAblH Ke3i
FfaHa eMec, COHBIMEH KaTap "(QyHKIHOHAIIBI"
eHiMzmep Oombim caHamaabl. CyT JKoHE OCIMIIK
OHIMJICPIHIH Malalibl KACUSTTEPiH KOMOUHAIHS-
Jla KOJJaHy Kypambl MEH KacHeTTepi OOHBIHIIA
YHIIeciM/Ii KOMITO3UTTEP aTyFa MYMKIiHJIK Oepei

Bipereit nueranplk KacueTTepi >koHe Owue
CYTiIHIH OKEHUI CiHIMIuTri 0Oap HOTYpTTBIH
TaFaMJIbIK KYHIBUIBIFBIH Oip eHiMae OipikTipy
OCHl OHIMHIH TYTBIHYIIBUIBIK KAaCHUETTEpPiH KYPT
apTTBIpyFa >KoHE Oajamap MEH erje >KacTarbl
KOHTHHTEHTTEp/I KOca alfaHja, TYTHIHYIIBUIBIK
CYpPaHBICTBI ~ KEHEWTyre MYMKIHAIK  Oepenmi.
ConjiblkTan Oue CyTiH maijagaHa OTBIPHIIL,
HOTYpT  TEXHOJIOTHSCHIH — 93ipjey  MaHbI3JIbI
QJIEYMETTIK-DKOHOMHUKAIIBIK ~acepi 0ap e3eKTi
Macene  Oonplm  TaObUIamel.  bue  cyTiHIH
OHMOJIOTUSUTBIK,  KYHJIBUIBIFBI  JKOFaphl. bipkaTtap
aBTOpIapAbIH mikipiHme [2, 15, 16] Kypambl MeH
KacueTTepi ajgaM YIIiH aHa CYTiHEe €H J>KaKblH
TaMakK OHIMI1 OOJIBIN TA0OBLIAIEL.

JKBUIKBI CYTI HETI3ri KOMIOHEHTTEP/IiH KY-
pambl OoifbiHIIa OacKa aybLIIIapyallbUIbIK JKaH-
yapJapblHBIH CYTIHEH aWTaplibIKTall epekiiene-
Heni. bue cytinge mamamen 2% akybi3 0ap, SFHU
cublpra KaparaHga 1,5 ece a3 (3,0-3,3%). bue
CYTiHAE€ OHal CiHEeTiH ajlbOyMWH, Ka3eMH MEH
roOynuHHIH ycak dpakiusiiapel 6ap. Erep cubip
cyrinzae akybiaapasiH 100 Gemirine kazenn 85%
xoHe anbOymMuH 15% Oonca, Oue cyTiHIe Ka3zenH
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MeH ajibOyMHuH Oipaei Ooyajbl, COHJBIKTaH OJ
ansOyMUH Jen caHanaabl. KpIIKeUIIBIH ocepiHeH
KOaryJsius  Ke3iHAe ambOyMHH CYTI epecKen
KOpIHETIH  YHUBITBIHABI  Ty30€imi,  eHTKeHi
anpOyMHH KOPFaHBIC KOJUIOMAI 0O0Jia OTBIPHIIL,
Ka3eMHHIH KOaryJSUACHIHIA (KBIIIKBUIIBIKTHIH
KUHAKTAJI-Ybl HOTIKECIHAC) HO3IK YHBITHIHIIBI
nmaiina OonyesiHa BIKman eteni. Kazewmn cytre
KB Ka3ewHi TypiHAe Oojampl, OipaK CHBIP
MeH Oue CYTiHIH Ka3euHiHeTi ailbIpMallblUIBIKTap
eTe YJIKEH. Cusip CYTiHIH Ka3enHi
KBIIIKBUITAHFAH Ke3/1e THIFBI3 YHBITHIHIBI Oepei.
bipak Ome ka3ewHi oTe KilIKeHTal KaObIpIIaKTap
TYpiHAE Tyceni, onmap Tijae ce3iIMeiai KoHe
CYHMBIKTBIKTBIH KOHCHCTCH-IIMSCHIH ©3TepPTIICHI.
Offen CYTiHIH Ka3ewHi cyna oHail epumi, Oue
Ka3enHi OipiraMa KHMbIH, ajl CHBIP CYTiHIH Ka3eHHi
cyna epimeiiai [17]

Kekpr  cyTi  jaktozara Oaii.  OHBIH
KypambiHaa 6—man 7% - ¥a j€iiH CYT KaHT 0Oap,
Oy1 cublp cytiHeH 1,3-1,5 ece kem. by

KepceTkim OoifpiHIIa One cyTi Oapiblk Oacka
aybUIINApYaIIbUIBIK — KaHyapJapblHBIH  CYTiHEH
afTapibIKTall epeKIleIeHe i XKoHE alaM CYTiHe
ykcac. bue CcyTiHIH CYT KaHTBI KOFaphl OeJCeH/I
oudunorenaixk Gakrop Oombim TaObUIaABI. by
Oanmamap MEH eMIIK aJJblH alxy TaraMIapbIHBIH
OHIMJICPIHJIE OHBIH aJIMAaCTBIPBUIMAYIIBUIBIFBIH
aHbIKTaiap [18,19,20,21].

bue cyti xacyma MeMOpaHanapbIHBIH KYp-
BUIBIMJIBIK JKOHE (DYHKIMOHAJBl TYTaCTHIFbIH
peTTeyre, MMMYHHTETTI KaJBIITACTBIPYFa >KOHE
JIEHeHI aHTHOKCHUIAHTTHI KOpFayFa KaTbICAThIH
MOJIMKAHBIKIIAFaH KOHE KaHBIKIIaraH Mai KhIII-
KbULIAPBIHBIH KOFaphl KYPAMBIMEH CHUIIATTAJIaJIbl.
ATEporeHIiK JKoHE TPOMOOTEHIIK  WHIEKCI,
COHJaii-ak Oue CYTIHIH Mai KBIIIKbUIBIHBIH
KYPaMBIHBIH Oipereiiri Typaasl MaIiMETTep OHBI
TUIMZII aXbIpaTajpl JKoHE OarbITTalFaH aHTHA-
TEPOTEHIIK KOHE THITOJIUITHAEMHUSIIBIK KaCHeTTepi
Oap Oananmap TaraMblH KOca aiFaH/ia, (YHKIHO-
HaJIIbl OHIMIEp/i ko0allay YIIH OHBI KEHiHEeH
KOJI/IaHy TIePCIIEKTHBACKIH KopceTei. bue cyTiHiH
apTHIKIIBUIBIFBI-OHBIH,  KYpPaMbIHAAFbl ®©-3 Mai
KBIIKBIIIAPBIHBIH, KETKUTIKTI JKOFaphl JICHI€ii
(cyTTiH Oacka TypiiepiHEH albIpMAaIlbLIBIFbI),
COHJIal-aK Mall KbIIIKbUIAAPbIHBIH TPaHCU30MEP-
nepiHiy 6oiamaysl [22].

C. KanapelikuHaHbIH 3€pTTEyiHE CoMKec
Oue CYTiHJe CHBIp CYTIMEH CaJBICThIPFaHIa Mail
2 ece a3, aKybI3 - 65% xoHe Kyprak 3ar - 41%
TOMEH eKeHmiri anpikTanrad. COHIBIKTAH, OCHI
KOMITOHEHTTEpPMEH KOCHIMINIA OailbITYChI3, Oue
CYTI alllbIFaH CYT OHIMJIEPIH OHAIPYTEe KapaMChI3.
Cyr Heri3iH 0albITYy HYCKATAPBIHBIH ITTH] KYPFaK
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3aTThIH MaccajblK YieCiH Kocmaaa 16,2% neitin
apTTHIPYIBl KAMTaMachl3 €TETiH CHBIP CYTi JKOHE
eciMIiK KoMITOHEeHTi [23].

MorypTka KekeHic KOCY apKbUIbI Maiinanbl
KaCHETTEepiH ocipece aHTHOKCHIAHTTHIK KAaCHET-
TEpiH JKOFaphUIaTyFa MyMKiHAIri 6ap. COHABIKTaH
Oue JKOHE CHBIP CYTiHIH KOCIAChIH ©OCIMIIIK
KOMITOHEHTIMEH OaMbITHIN CYT KBIIIKBUIABI OHIM
JAfBIHAAY aNFBIIIapTTaphIH KaPACTHIPABIK.

AcKabaKThIH  JKEMICTepiH Key  aybIp
TaFaMHBIH CiHyiHE BIKOAI €Teli, ac KOPBITY
OpraHAapbIHBIH KbI3METIH Oencermipeni. Onapaan
JKacaJFaH TaramMaap CEMI3MIKKe J>KoHe JCcHeIe
apTBIK  XOJISCTCPUHHIH  JKMHAIYbIHA  JKOJI
Oepmeiimi. JKemicTiH >KeHinm CiHIMOUTTT KoHE
TaFaMIIBIK KYHABUIBIFEI Oaybplp MeH OyiHpek
(OYHKIUACHIHBIH ~ JKYMBICBIHA  TaNThIpMaMIbI.
ConppIkTaH, ackabak 6ap eHiMzaep erne >KacTarbl
aJaMJIapra YChIHBLIAIBI

Kazakcran PecryOiuKachIHBIH ayMarblHIA
JIOCTYPJIi TYpJAE KOmNTereH ackabak JIaKbUIIaphbl
ecipineni (kKarTel, ipi JXeMiCTi ackabak, TOTTi
ackabak). Anaiina, 3aypITTap MEH KalTa OHIEY
TEXHOJIOTHSUIAPBIHBIH ~0OJMaybiHa OalIaHbICThI
erinHig Oip Oediri ericTikTepae Kanamgsl, ai
JKANIbl Maccafa acKaOaKThIH OHJEIETIH IKoHe
KOJIJIaHBLIATHIH OOJIITiHIH YJIeC] IaMabl.

Ackabak KeMICTepiHIH TaraMJbIK KYHJIbI-
JBIFBl  OHBIH  IIEJUTIONIO3AaCHIHMAFBl:  aKybI3/Iap,
KOMIpCyap, OpraHUKaIbIK KbIIIKBIIAP, MoMude-
HOJIZIAp, MUHEpasap, IopyMeHAep *XoHe Oacka
KOCBUTBICTAPJIbIH KYpaMblHa OailaHbiCThl [24].
AckabakThiH xyMcarbiHaa 14% - ra mediH KaHT
Oap, acipece OHall CIHETIH IJIIOKO3a, Kpaxmall,
MEKTHH 3aTTapbl, Mainap. ACKaOaKTBIH KaJIOpHUs
memmmepi 1 kr xemicke 170-ten 316 kamopusira
neiiH. AckabakTa ajaM ar3achl YIIIH MaHBI3JIbI
MUHEpaJIap/iblH ~ KypambiHaa Kaiumid, ¢ochop
JKOHE KanpUui Ty3aapel kem. CoHpaill-ak MbIC,
KOOaIbT jkoHEe 6acKa MUKPOAJIEMEHTTep Kot [25].

Kymbic THDOTE3achl OCIMIIK MKOHE CYT
KOMITOHEHTTEPIHIH OHTaWIbl YHJIECIMIH, COHJIAH-
aK olapabl OHJACYMIH YTBHIMJABI PEXUMIEPIH
3epTTEY XaJIbIKThIH TaMaKTaHYbIH/IAFbl aKybl3 MCH
[TOJIMKAHBIKIIAFaH Mai KBIIIKbULIAPBIHBIH JKETIiC-
MEeYUIJITiH 1iHapa TONTBIPYFa MYMKiHAIK Oep-
€TIH KOorapbl OWOJIOTHUSJIBIK KYHJIBUIBIK ©OHIMIiH
alyra MYMKIHIIK Oepemi jereH Oospkamra
HETi3/IeNITeH.

3epTTeyIiH MaKcaThl — 6CIMIIIK TEKTEC KOM-
[MOHEHTTEP/II-TOTTI  COPTTApAbIH acKabaKTapbliH
naianaHa OTHIPBII, OMe MEH CHUBIP CYT IIUKI3aThI
HETi3iHAe KYPaMIaCThIPbUIFaH HOTYPTTHIH Taram-
JbIK KYHJIBUIBIFBIHA Oara OepeTiH XHMHSIIBIK
KYpaMblH, IOPYMEH/IIK KYpaMbIH aHBIKTAY.
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JKyYMBICTBIH SKCIIEpUMEHTTIK Oemiri ¢uzu-
KaTBIK-XUMISUTBIK - kepceTkimrepi ['OCT 31981-
2013 (IOCT. Moryprrap. JKammsl TeXHHKAIBIK
miapTrap) MoOHZAEpiHE JKaKblH Kypama CYTTeH
o3ipIIeHreH ackabaKThl HOTYPT alyFa OaFbITTaIFaH.

3epmmey mamepuanoapst men a0icmepi

MEMCT P 52973-2008 colikec Oue cyTi MeH
KP CT 1760-2019 coiikec cublp CyTi >KEpriJikTi
6azapman aneHAEL. ['OCT 7975-2013 colikec KaTThI
KaObIKTBI ackabak  Cucurbita maxima. Cyrri
yifbITyFa ~ apHalFaH  ambITKel  Streptococcus
thermophilus  apamac  yiterrker,  Lactobacillus
delbrueckii bulgaricus ximri Typiepi CyT KbIIKBUIIBT
OakTepusIapIaH KypasFaH.

CyTi ackabak HOTYpTBIH 93ipIiey.

Banrpa ackabak »KybUIBIT, KOIMEH KaOBIFBI
apUIBUIBIN, TEKIIeJepre Typanabl. AcKabaKThIH
tekmenepi 10 MUHYT OOMBI BICTBIK OyFa OHJIEIN/I],
CoOJlaH KeiH OIpTEeKTI Mmope airy YIIiH OleHAepAiH
KOMETiIMEeH apajacThIpbUIABL. AcKabak mopeci
IIBIHBI OaHKaJIapFa KYWbUIIBI, coad Kekin 80°C -
85°C Ttemmeparypaga 10 MUHYT mMmacTepieHmi,
My30eH cy BaHHAchIHAAa 20 MUHYT CalKbIHAATHLI-
JIbl OHE ackabaK HOTypTBIH OHIIpyAe OJaH opi
naiaanany yuid 4 °C temneparypaia CaKTalabl.

Worypr enipy.

Ackabak kocwurFaH cyT 90°C Ttemmepary-
pama 10 munyT Goiibl macrepienin, 42°C neiiin
cankpiHaateuiagel. 0.05% HorypT almbITKBICHIMEH,
pH 4.7 GonaTeiHAai KOAryIsSIUsICHHA JeHiH 42°C
Temneparypaga 3-4 caraT WHKyOallWsUIaHBII,
5+1°C TOHA3BITKBIII KaMepachlHa OPHAJIACTBIPBLI-
nel. EpTenine sketinmipinreH oryprran Qusmka-
JIBIK-XUMUSUTBIK, OPTaHOJICTITHKAIBUIK 3epTTeyIiep
ymin ceiHama ansiasl. 5+1°C temmepatypana
cakray OapeiceiHma 1, 7 oxoHe 14 KyHI
(UBUKATBIK-XUMUSUIBIK, OpTaHOJETI TUKAIBIIK
KOPCETKIIITEPAiH 03repyiH aHbIKTay MaKCcaThIH/a
3epTTey KYprizinai. 3eprrey yuiiH HOrypTThIH 3
yirici xoHe 2 Oakputay yiriepi ansiHapl: Nel
yari — 6ue cyti 20%, cublp cyti 70%, ackabax
10%, Ne ynri - 6ue cyti 30%, cusip cyti 60%,
ackabak 10%, Ne3 ynri - O6ue cyti 50%, cublp cyTi
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50%, ackabak 10%, Nel Oakpuiay yarici cublp
CYTiHEH nalplHganmFaH Horypr, No2 Oaxpuiay
yorici — Oue CyTiHeH JalbIHIaIFaH HOTYpT.

3epTxaHanblk Tanpayigap Kazak YITTHIK
arpapiblK 3epTTey YHHBEPCHUTETiHIH «Arpoxa0:
CyT XoHE CYT OHIMIEPIHIH TEXHOJOTHACHD
«Kazax —XanoH WHHOBALUSIIBIK OPTaJIBIFBIHIB
3epTXaHaTaphIHAa KYprizizai. MorypTTein Taram-
IIBIK, KOMITOHEHT PETiHIC TaHBIMAJIIBIFEI HeT131iHEH
OHBIH CCHCOPJIBIK CHIaTTamMallapblHa OaliiaHbIC-
ThI, OJIAPJIBIH XOII HiCi MEH JIoMi, COHBIMEH KaTap
KOHCHCTCHIMSICHI MaHBI3IBI [26]. Opranonent-
KalblK Oakpiiay. Toxipubemnik HOTYpTTBIH opra-
HOJICTI TUKAJIBIK canachlH capanibUIapbIH
komuccusicel 10 Gammgelk  ImKama — OOWBIHIIA
Oaranaapl. XUMHSIIBIK Tanaayiaap (bUFaIbUIbIK,
KAaTThl 3aTTapJblH O KAJIIbl MOJIIePi, KaJIlbl
aKybI3, Mai, KyJI, IIUKI TaJIIbIK, KOJ MKETiMIi
KeMipcymap, pH >xoHe yITiIepIiH THTpIIEHETIH
KBIIKBUIIBIFRL [27,28,29] colikec alibITy Ke3€HI
asKaJIFaHaa JKOHE OHIM 24 carar
XKETUTIIpiTeHHeH Kelin 2 caraT 8 carar imniHze,
7, 14 xome 21 Ttoymikte >Xyprizimmi. Turpmik
KBILIKBUTJBIK 25°C TeMmrepaTrypaia TycC
WHJMKATOPBI peTiHae (eHondranenHai KoJgaHa
otblpsin, 10 mi 0,1 H. NaOH HorypTslH TUTpICY
ApKBLIbI AHBIKTAJIJIBL.

Hoamuboicenep jncane onapovt maiKsliay

ABTOPJIBIH peLENTYPAChIMEH JTaiibIHIAFaH
acKa0aKThI-HOTYPTTKA OpPraHOJICNTUKANBIK Oara-
nay kyprizuiai. Kazak YITTBIK arpapiiblk 3epTTey
yHHUBEpCUTETiHIH «TaraMm eHIMIEpiHIH TEeXHOJO-
THACH JKOHE Kayimci3amiri» KadenpachlHBIH KbI3-
METKepJIepiHe ackabak HOTYpThIH Oaranay YCbI-
Hebl. Jlom (30), Tyc (20), xoHcucteHmms (20),
ayb13 cesdimi (20), KemkpUABIK (10) KoHE HKabI
ka0Opimay (100) cHAKTBI Kejecl mapameTpiiep
Oarananpl. HoTrokenep CTaTUCTHKANBIK TaJilaH-
JTbI JKOHE JKOFaphIa aTallFaH OeNTiIepliH opTaria
MOHZIEpl JKOHE ONapIbIH CTaHJAPTTHI KaTeliri
ecenreni. 1-cp30ana ackabak KOCBUIFaH HOTYpT-
THIH OPTAaHOJICTITUKANBIK KOPCETKIIITEPiHIH Mpo-
¢unorpaMmacsl OepiireH.

Ynri3 essmBakbinay 1 bakbinay 2

Lomi

Tyci

Ce36a 1. Ackabak KOCBUIFaH HOTYPTTBHIH OPTaHOJETITHKAIBIK KOPCETKIMITePiHiH MPOGHIOTpaMMAach
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Bue cyti MeH cublp CyYTiHIH opTypii
KaTbIHACHIH/IA acKa0aK KOCHIT 93ipJIeHTeH HOTypT-
TBIH OpPraHOJENTHKANBIK Oarajnay HOTIDKeIepi
OoiibiHma No2 ynri  Oapiblk  KepceTKimTep
OolpIHIIA OBICKA VJATIIEpMEH CaJBICTHIPFaH/Ia
OaceIMIBIKKa He 0omapl. Ne2 Gakpuiay YIIiric Taza
Oue cyTiHe ackabaK KOCHII 93ipJeHI'eH HOTYPTTHIH
CBIPTKBI ~ TYpi, JOMi  JKakChl  OOJIFAaHMEH,
KOHCHUTEHIHMACH Hamap OONJpl, SFHU CYHBIK,
OipTekci3, ackabaK »yMcarbl 06JIeK KabaTTaHBII
kerTi. Ne3  yiAriHiH  KOHCHUCTCHIUSACHI  MEH

14
12
10

Keneci ke3ekTe SKCIEpUMEHTTIK OHIMAEP-
IiH XUMHSIBIK KypaMblHA Tajjaay >KYpri3uimi.
Tanmnay nHoTmxenepi OoifprHmra No2 yniTi axKybI3
MeJIIIepi, KACYHBIKTHIH MacCalblK YJeci >KOFapbl
001161, MaIBIH MaccanbIK yieci OoifbraHma Nel
Oakplay ViTICI €H J>KOFapFbl JleHrehne OOombl,
OYJI CUBIp CYTiHIH KYpaMbIHIaFbl MaiIbIH CaJIMaK

yJIeciHiH ~ JKOFapbl  OonyblHa  OalIaHBICTHI.
Kemipcynin cammak yimeci MeH  KYJIUIITI
OoiiblHIIA  OapnblK  yATiaepae  alTapibIKTai
ailbIpMaIbUIBIKTap  OONFAaH  KOK.  Ackabak

KOCBUIFAaH HOTYPTTBIH XUMHUSUIBIK ~KYpPaMbBIHBIH
CaNBICTRIPMaJIbl KeCKiHi 2-Ch130aa OepisreH.

KOIOJIBIFBIHA TOMEH Oara Oepimni.

Ynri 2

baKkbinay 1

bakbinay 2

Ynri 3

4
2
0
Yari 1

B HKacyHbIKTbIH Maccanbiy, yneci,% B KemipcynapabiH Maccanbiy yneci; %

KynaiH maccansiy yneci, %

B AKybI3[bIH CANMaK yneci, %

B MalablH Maccansiy yneci, %

Chb130a 2. Ackabak KOCBUIFaH HOTYPTTHIH XUMHSIIBIK KYPaMbl

Bue cyTi MeH cublp CyTiHiH 9pTYpii Karbl-
HACBhIHJA acKabak KOCHIN J3ipJeHreH HOTYPTTHIH
TaraMJIbIK KYHIBUIBIFBI KYPaMBIHAAFbl JTOPyMEH-
Jep MeH [-KapOTWHHIH MeIIIepiMeH aHBIKTaJIb.

Bc (Ponmit kenukbine!) ClISEINOI0S 7

B5 (Hukotun keiwxeus! 0, (EENEE 16

B3 (ManToTeH Kb\LLII{bIJ‘IbI)O,- _

MorypTThIH KypaMBIHIAFs! Cy/a ePUTIH 10pyMeH-
JEpAiH calbICTBIPMaNIbl KepceTkimrepi 3-cr30a-
Jia OepiyireH.

C -(Ackopbun keiwkeine) - [IIEG BN oss

B6 (MUpUO0HCKHH)

B2 (PuBodnaBuH)

B1 (TwamuHxnopua)

0 02 04

EYnril MWYnri2

0,6

0,8 1 1,2 14 16 1,8

Ynri3 M Bakbinayl M Bawbinay 2

Chb130a 3. Ackabak KOCBUIFaH HOTYPTTBIH KYpaMbIHIaFbI Cy/la €pUTIH ASpYMEHAEp MeJepi

Tangay HoTHXelepiHe CoHKec acKOpOWH
KBIIKBUIBIHBIH, (DO KBIIIKBUIBIHBIH MOJIIIEpi
Ne2 Gakpinay yirici men Nel yirige Oacka yiri-
JIEpMEH CalbICTBIpFaHa colkecinme 31,5% sxone
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27,8% sxorapel Oonael. Ne2 yarine B5, B6, B2
IopyMeHzepi 0acka YJATiIEpPMEH CalbICTHIPFaHIA
JKOFapbl OOJI/IbI, AFHK ColiKeciHIe eHIMHIH ap 100
r 0,06 mr, 0,156 mr, 0,088 Mr GoIEL
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Bera-kapoTun amam ar3aceiHAa A AspyMe-
HiHE aifHajaxbl, OY1 Kepy KalOileTiH, KYITi uM-
MYHHTETTI KOHE J>KacylIallapAblH IYpPbIC OCyiH
cakray YIIiH ©T¢ MaHbI3/Ibl. AcKabak 3iHiH Kypa-

MbIHJIa OeTa-KapOTHHIe OHIMJICPIiH KaTapblHIa
exeHl OenrHimi. Ocel ackabak KOCBUTFaH HOTYypT-
THIH KYPaMBIHAAFEI 3-KapOTHHHIH MOJIIIepiH Tal-
Jay HOTHXKecC] chi30ana OepinreH.

B-kapoTuH, mr/100r

-

mYaril wYnri2

Ynri 3

= Bakplnay 1

= bakplnay 2

Ce30a 4. Ackabak KOCBUIFaH HOTYPTTBHIH KYpaMBIHAAFHI 3-KapOTHHHIH MeJIIepi

Cr130ara colikec [-KapoTHH OapibIK YITi-
nepaeH Ta0buiapl. OHBIH ITIHAE eH YKOFapFhI Kop-
cetkimr Nel, Ne2 sxone Ne3 yirisiepiie aHBIKTaJIIbI
coiikecionne ap 100 r enimae coiikecinme 0,372
mr, 0,303 mr xone 0,229 Mr Kypaasl.

MorypTThiH %apaMIbUIBIK Mep3iMi e3iHe KO-
BUIATBIH KAYINCI3MIK TalanTapblHA TOJBIK COWKec
Kelyi, COHIall-aK TYTHIHYIIBUIBIK KACHETTEPiH CaK-
Taybl THIC.

CanEMH coiikec repMeTHKANBIK KamTama-
JIaFbl HOTYPTTHIH O0JDKaMJIBI )KapaMIbUIBIK Mep3i-

Mi - 7 KyH. AcKabaK KOCBUIFaH HOTYPTTHIH y3ap-
TBUTFAH KapaMBUTBIK MEp3iMiH Heri3Aey VIIiH
JKaHa OHJIPUINeH OHIMIe 3epTXaHAJBIK 3€pTTCY-
nep xyprisinni, srau (4+2)°C temneparypana 1,
7, 14 xone 21 Toymik immHAE OHIMHIH OpraHO-
JENTHKAIBIK KOPCETKIIITEpPi, TUTPICHETIH MXOoHE
0eJICeH Tl KBIIIKBULIBIFBIHBIH ©3repyi 3epTTEIII.
Cakray mnpoueciHie eHIMHIH THUTPJICHETiH
YKOHE OEJICEeH/Il KBIIIKBIIIBIFBIHBIH 63repyi
1-kectene Oepiirex.

Kecre 1.
Caxray KyHIepi, KYH
Yurinep 1 7 14 21

Kemksuasrst, T | pH | Kemiksimaers:, T pH Kemukpunaeirst, T | pH | Kpmuksinews, T | pH

Yori 1 700,05 4.4 71x0,03 4,32 73£0,02 4,24 78+0,03 4,3

Yori 2 650,06 4,8 650,02 4,77 70=0,05 4,65 770,02 4.5

Yori 3 77+0,052 4,76 80+0,03 4,62 830,03 4,44 8540,03 4.3

Baxpimay L 107+0,04 4,19 108+0,05 4,15 120+0,02 4,1 140+0,02 4,0

Baxprnay 2 69+0,045 4,5 70+0,04 4.4 75+0,04 4,35 90+0,04 4.2

1-xecTeneri ManiMeTTepre colikec HorypTka
TOH KOJIAMJIbl KBIIKBLIIBIK AeHredi Nel, 2,3 yori-
Jiep/ie aHBIKTANABI siFHU 21-m1i KyHi colikeciHie
78°T, 77°T, 85°T xerri. OpraHonenTHKajibIK Oa-
rajlay HOTWKeJepi OOWbIHINA acKaOaKThIH JJIoMi
MEH XOII HMICIMEH KBIIIKBUI CYT J9MI MEH XOIII
WiCiHiH yineciMi aHbIKTaIABI. Ne2 Gakpuiay yiri-
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CiHIH KBIIKBUIABIFB 14-m11 KyHI opTa ecemnmeH
120 T%-ka nmeiin ocTi, OyJ1 HOrypT YHIiH KOJAKIIBI,
anaiiga ocel yirige 21-mi KyHi ImamanaH ThIC
KBIIIKBUIIBIH Takiga Ooirybl Oaiikanapl. Cakray
MPOLIECIHIEe OHIMHIH TUTPJICHETIH KbIIIKbUIABIFbI-
HbIH 1-21 KyH apanbifblHaa ©3repyiH 5 chi30anaH
Kepyre OoJasl.
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Ch136a 5. CakTay NpOlEciHle OHIMHIH TUTPJIEHETIH KBIIKBLLIBIFIHBIH 63repyi,’T
Cr130aan Kepin oThIpFaHbIMbI3Aaid Ne2 yIriHIH KBIIIKBUIABIK JeHreii 21-Toylik cakray Mep3XiMiHIe TYPaKThUIBIFBIH

KOPCETTI.

Kopvimuinoot

AckabaKk TeIIF0I03achl CYT KOCTAChIHAH
Oenex macrepienred 10% wemmepiHae LIOFBIP-
JlaHFaH Ke3zae (aszamap OeliHEIl ’KOHE TeMIlepa-
Typa >KOFapblUlaFaH CalblH MpoIlecc Te3 KYPIi.
Ackabak wnemmono3aceinbl  10%  Oipnecken
MACTePJICHIeH KOHIEHTPALMACHIH/IA apayac CYTTI
(dpakiusuiay 0oJMaiIbl, HOTHIKECIHAC AllIbIThLI-
FaH KOCIACHI TYTKBIP KOHE OipTeKTi OOIIIBL.

Ackabak KochUTFaH HOTypTThIH No2 yri-
CIHIH aKybI3 MOJIIIEpi, JKACYHBIKTBIH MacCaJbIK
yiieci jxorapbl OOJIZBI, MaMIbIH MacCajbIK YJieci
Ootiptama Nel Oakputay YITICI €H JKOFapFbl JeH-
reiie OONIbl, OYJ1 CHBIPp CYTiHIH KYpPaMbIHJAFbl
MaijblH CaJIMaK YJICCIHIH JKOFaphl OOJIybIHA
OaitmanpicTel. KeMmipcynmiH canMak yieci MeH
KYJLILTIT OolipiHIIA ~ OapnblK  yirinepnae
anTapIIBIKTal alBIPMAITBUTBIKTAP OOJIFaH JKOK.

AckabaK KOCBUIFaH HOTYPTTBIH KypaMbIH-
Jarbl aCKOPOWH KBIIIKBUIBIHBIH, (DONUI KBIIIKbI-
neiHBIH Menmepi No2 Oaxpunay ynrici meH Nel
yirife 0acka YJTriIepMEH CalbICTBIpFaHIa CoM-
kecinme 31,5% xone 27,8% »xxorapbl Oomapl. Ne2
yirige B5, B6, B2 mopymennepi Oacka yariaep-
MEH CaJIbICTBIPFaH/Ia KOFapbl OOJIJIbI, SIFHU COliKe-
cinmre eniMHiH op 100 r 0,06 mr, 0,156 mr, 0,088
MT 00JI/IBL. B-KapOTHH €H >KOFaprbl kepceTkim Nel,
No2 sxonHe Ne3 ynrisiep/ie aHbIKTAJIIbl COMKECIHILIE
op 100 r enimae coiikecinme 0,372 mr, 0,303 mr
xoHe 0,229 Mr Kypasl.

Ackabak KOCBUIFaH HOTYpT cakTay Ke3iHIe
KETKUTIKTI TYpaKThl OOJFaHABIFBIH KOpPCETTi. Ac-
KabaK KOCBUIFaH Kypama CYTTEH d3ipJieHIreH Ho-
ryprtsl 0 — nen +6°C-ka neifinri remmneparypasaa
cakTay Mep3iMi - 14 TOYNIKTeH acmaybl Kepek.
Ocputaiiiia OMe >k9HE CHBIP CYTiHIH KOCHAachlHA
acka0ak >KyMCarbIH KOCBIN JalbIHAAIFaH HOTYpT-
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TeiH Oue cytiH 30%, cublp cyTtiH 60%, mactep-
neHOereH ackabak >KYMCArblHBIH CalIMaK YJIECiH
10% xatbiHacTa madplHAanFaH yiarici (Ne2 ynri)
TaFaMJbIK JKOHE TYTBHIHYIIBUTBIK KACHETTEpi JKOFa-
PBI OOJIFaHBIH KOPCETIIl, eMAIK-TPOQUIAKTHKAIBIK
OHIM PEeTiH/le MaliJalaHyFa YChIHBLUIAIbI.
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DEVELOPMENT OF GERODIETARY MEAT PRODUCTS
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The relevance of the presented research on the development of gerodietary meat products is due to the fact
that the relative preferences shown by older people to various protein sources, including animal protein sources such
as red meat and poultry, as well as alternative plant-based protein sources, have not yet been identified. The food
choices of older adults have not been studied, nor have their preferences and willingness to pay for different carbon
tags depending on the protein source. The purpose of the study is to consider the current state and prospects for the
development of gerodietary meat products. This article is an exploratory attempt to describe potential pathways for
the development of nutritionally balanced gerodietary meat products aimed at helping older adults maintain an
active and healthy aging process. The object of the study is age-related changes in the consumption of meat
products. Age undoubtedly affects thresholds for recognizing basic tastes, especially sweet and salty. In particular,
higher threshold values for sucrose and sodium chloride were found among older people compared to young people.
Higher taste recognition thresholds create a natural need to add sugar and salt to food. The research methodology
was a qualitative content analysis of the collected material. At the first stage, the texts of publications devoted to the
production of gerodietary meat products were read and re-read in their entirety, that is, the so-called naive reading
was carried out. Then thoughts were recorded regarding the integrity and relatively important elements of the
publications read, arising on the basis of impressions aroused under the influence of naive reading. Further, all
parts of publications related to the purpose of researching gerodietary meat products were divided into
approximately identical semantic units. Qualitative content analysis involved grouping gerodiet meat products by
identifying common characteristics between them, according to production processes and ingredients. At the next
stage, the semantic units were subject to codification, and a number of categories with subcategories arose. Finally,
after all the texts of the publications had been read, the texts were compared with the results of the undertaken
content analysis, which made it possible to verify the reality of the coverage of the content of the publication texts
and codes by the selected categories and subcategories in full.

Keywords: health maintenance, metabolic studies, altered texture, appetite stimulation, protein
content, diet.

PA3PABOTKA F'EPOJUETUYECKNX MSICHBIX [TIPOJYKTOB
JI. BEJJHATHH

(IIBeiinapckasn Llkosna Boicuiero O6pa3oBanus (SSHE), 1820, MouTpé, LlIBeiinapus)
DneKTpoHHas I0YTa aBTopa KoppecnoHaenTa: denis@sshe.ch

AKmyanvHoCmb RPEOCMAGNAECMO20 UCCICO06AHUSA DPAPADOMKU MACHBIX RPOOYKMO8 2epOOUEMUUECKOZ0
RUMAHUA 00YC/106/1€HA MEM 00CHOAMENbCMEOM, YMO 00 CUX NOP HE GbIAG/EHbI OMHOCUM EIbHbIE NPEONOYMEHUS,
OKa3vleaemole NOMNCUNLIMU AHOObMU PA3TUYHBIM UCHOUYHUKAM 0OelKd, 8 MOM 4Ucle MAKUM UCHMOYHUKAM OeiKa
HCUBOMHO20 RPOUCXO0MHCOCHUA, KAK KPACHOE MACO U NMUUA, A MAKMHCe AbMEPHAMUSHBIM UCHOYHUKAM 0enKa
pacmumenvnozo npoucxoxcoenusn. He uccnedosan évi00p npooyKkmoe RUmManus RONCUNLIMU JTH00bMU, He U3YUEHbl
UX npeonoumenus u 20MoGHOCHb NJIAMUNMDb 3d PA3IUYHbBLE Y21ePOOHbIe MEMKU, 3A8UCAI{UE OM UCHOYHUKA OelKa.
Ilenv uccneoosanus cocmoum 6 paccMompeHUNU COBPEMEHHO20 COCHMOAHUS U NEPCHEeKMUE PA3PAOOMKU MACHBIX
nPOOYKmMOo8 zepoduemuueckozo numanus. B nacmosweii cmamove npeonpunsama ucciedosamenvckas nONbINKA
onucamo NOMEHUUAbHbIE RYMU PA3PAGOMKU COANAHCUPOBAHHBIX NO HUMAMEAbHBIM BCULCCHEAM MACHBIX
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RPOOYKMOE 2epoouemuueckoz0 NUMAHUA, HANDAGIEHHbIX HA OKA3AHUE NOMOWU ROMCUTIBLIM JII00AM 8
RnO0O0epICanuu aKmugHozo u 300p0602o npoyecca cmapenusn. O0veKmMom UCci1e008aHUA GLICHMYNAIOM 603DACHHbIE
U3MEHEHUA 8 NOMpedNeHUU MACHBIX RPOOyKmos. Bospacm, necommnenmno, enusem Ha nOpocU pACnO3HABAHUA
OCHOGHBIX 6KYCO08, 0COOEHHO CNAOKO20 U CONEéHO20. B uwacmuocmu, Oonee evicokue nopozoevie 3HaueHus 0.1
Caxapo3vl u Xa0puoa HAmpus GvlAGIEHbL CPEOU NOICUTIBIX TI00€ll, N0 CPABHEHUIO ¢ MON00éxcvio. Bonee evicokue
RnOpoO2U BKYCOB020 PACNO3HABAHUSA BbI3bIGAIOM €CHECINEEHHYI0 ROMPEOHOCHb 8 000A6IEHU CAXAPA U COU 6 RUULY.
B kauecmee memooonozuu uccnedo6anun NPUMeEHANCA Ka4eCneeHHblli KOHMeHm-anaiu3 coopannozo mamepuania.
Ha nepeéom smane mexkcmol nyonuKkayuil, nOC6AUEHHBIX HPOU3BOOCHEY MACHBIX HPOOYKMOE 2ePOOUEMmUUECKO20
RUMAHUA, YUMATUCL U NEPEUUMBIEATIUCH UETIUKOM, N0 eCHlb OCYUeCMEIIANI0Ch MAK Ha3bléaeMoe HAUGHOe UmeHue.
3amem ¢puxcupoeanuce pazmvluiieHus OMHOCUMENbHO UEIOCHIHOCMU U OMHOCUMEIbHO BANCHBIX INEMEHM 06
RPOUUMAHHBIX NYONUKAYUIL, 603HUKAIOWUE HA OCHOBAHUU 6NEYAMIICHUTL, 8030YHCOAEMbIX NOO 6IUAHUEM HAUBHO20
uymenua. Jlanee, 6ce uacmu nyonUKayuil, OMmMHOCAWUECA K UeAU UCCIE008AHUA MACHHIX NPOOYKMO8
2epoouemuuecKkoz0 RUManUs, ObLiU pasoesiensl HA NPUMEPHO 0OUHAKOBblEe CMbIC06ble edunuybl. Kauecmeennoiii
KOHMEeHm-ananu3 6KI04an 6 ceds ZPYRRUPOGKY MACHBIX NPOOYKMO8 2epOOUemUUECK020 NUMAHUA NYMéEM
6bIAGNICHUA OOWUX XAPAKMEPUCIUK MeNCcOy HUMU, 6 COOMEEMCHmEUU C NPOU3600CHEEHHbIMU HNpoOUeccamu u
unzpeouenmamu. Ha nocnedyowem mane cMbiC108ble €OUHUYDBL NOO6EP2AUCL KOOUpUKauuu, 603HUK pAO
Kamezopuit ¢ nookamezopusamu. Haxoney, nocie mozo, Ko20a 6ce meKcmol NYOIUKAYUI OKA3AAUCH RPOYUMAHDbL,
RPOBOOUNOCH COROCMAGIECHUE MEKCIMOG C Pe3yabmamamu nNPeonPUHAmMO20 KOHMEHM-AHAAU3A, YO HO3801UN0
y0ocmosepumsbCa 6 peaibHOCHU 0X6amda 6blOe1eHHBIMU KAMeZopuaAMU U ROOKAMe20PUAMU COOEPHCAHUSA MEKCHL08
nyonauKayuil u K0008 6 NOJIHOM 00béMme.

KiroueBbie cii0Ba: coXpaHeHHe 310POBbfl, MeTa0OIH4YeCKHE HCCICJ0BAHUS, H3MEHEHHasi
TeKCTYpa, CTUMYJIMPOBaHUe ANINETUTA, colepkaHue 0esIKa, PALMOH MUTAHUS.

IT'EPOAUETUKAJIBIK ET OHIMIAEPIH 93IPJIEY
. BEJJHATUH

(IIBeiinapusiibIK koFapbl 6i1iM MexTedi (SSHE), 1820, Montpe, LlIBeiinapust)
ABTOpP-KOPPECTIOHICHTTIH MEKTPOHIBIK momTachl: denis@sshe.ch

T'epoouemapnvix, em oHiMOepiH 0ambimy OOUBIHUIA YCBIHBLIZAH 3epmmeyiepoin 03eKminici ezoe rncacmazol
aoamoapoviy apmypii aKyvl3 Kezoepine, COHbIH iWiHOe KbI3bll em JHCaHe KYC emi CUAKMbL HCAHYap meKkmi aKyvl3
Ko30epine, conoail-ax oOanama oOcimOIK Heci3inOei aKyvl3ead KAmbICMbl CATbICHBIPMAIbLL APMBIKUBLIBIKMAP2a
Oaiinanvicmel. Ko30epi ani anvikmanzan iieok. Ez2oe jcacmazol adamoapoviy mazam manoayvl 3epmmenmezeH,
COHOAII-AK, 011apObly apmMulKUbLIBIKIMAPbl MEH aKybl3 KO3ine dailianvicml apmypiai Komipmezi Oenzinepin meoneyze
0aibInObIebl JHCOK. 3epmmeyoiy maxcamovl — 2epoOuemapvlK em OHimOepiniy Kazipei dcazdaiivl MeH 0amy
0onawmazein Kapacmuipy. byn maxana ezoe jcacmazol adamoapza 6encenoi jcone canayammol Kapmar) nPoyecin
Koa0ayza 0aelmmangan ma2amovlK meHoecmipinzen 2epoouemapivlK em OHIMOEPiH 0ambimyovly djeyemmi
JHCONOAPBIH CURAMMAY2a APHANZAH 3epmmey dpeKemi. 3epmmey 00beKkmici em OHIMOEPIH MYMbIHYOA2bl HCACKA
oainanvicmel 032epicmep 6oavin maovlnaovl. Kac nezizei 0amoepoi, acipece mammi dcone my3obl maHy uiecine
acep ememini co3ciz. Aman aimkanoa, caxapoza MeH HAMPUIl XJA0PUOIHIH WeKmi MaHOepi Hcacmapmen
CAbICMBIP2AHOA e20€e HCACMAZbl a0amoapoa anvlKmaaowvl. [Jomoi manyovly iHcoapvl uiezi mazamea KaHm NeH
my306l KOCyOblH, maouzu Kaxcemminizin myovlpaost. 3epmmey d0icmemeci HCUHAKMAIZAH MAMEPUAnIObl canaivl
Mazmynovl manoay 6010ul. bipinwi kezenoe zepoouemapivlK em OHIMOEPiH OHOIpyze apHANZAH OACHLIBIMOAPObIH
MImiHOepi moavl2blMeH OKbLIbIN, KAlIma OKbL10bl, AZHU AH2AJ OKY 0en amaiamosii Heymulc Heyp2izinoi. Qoan Keitin
aH2an 0Ky acepinen myblHOA2an acepiep Hezi3iHoe OKblI2aH OACbLAbIMOAPObIY MYMACMblebl MEH CAlbICHbIPMATb
Maupl306l I1eMeHmmepi mypauvl Ounap Hca3wvliovl. Opi Kapail, 2epoouemapivlK em OHImMOepin 3epmmey
MaKcamulia Kamvlicmol 0aculiimoapovly 0apavlk 6oikmepi wiamamen oipoeil MavlHaavlK Oipaikmepze 00iHOI.
Mazmynowl cananvl manoay zepoouem em OHIMOEPin OHOIpy npoyecmepi MeH unzpeduenmmepine cailkec 0aapovly
apacslnoazel OpmMax, CUnAMmaposvl AHLIKMAY apKblibl MONMAcmulpyobl Kammulowl. Keneci kezenoe cemanmuxansiy
Oipaikmep Koouguxkayunza yuivlpan, imKi Kamezopusanapul oap oipKkamap xKamezopuanap naioa 6010vt. Conpinoa,
AHCAPUATIAHBIMOAPOBLY, OAPIBIK MIMIHOEP OKbLIbIN 0ONRAHHAH KelliH, MamMIHOEp MCyp2i3inzeH KOHMEHmM-manoay
HamudCenepimen canpblCmulpobliobl, OY1 MAKOANAH CAHAMMApP GOUbIHUIA HACHLNLIM MIMIHOEP] MeH KOOMAPbIHbIH
MA3MYHbIH KAMMYObIH WbIHALBLIbIZLIH HeKcepyze MYMKIHOIK Oepoi.

Herisri ce3nep: neHcayJbIKTBI caKTay, MeTa0OJHM3MII 3epTTey, 63repreH KypbLIbIM, TIO0eTTi
BIHTAJIAH/IBIPY, AKYbI3 MeJIIIepi, AueTa.
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Introduction

One of the most significant social and
economic problems of the new century in Europe,
North America, Japan and Australia is the
problem of aging. This demographic shift is
expected to lead to new challenges in health care,
long-term care for older people, and increased
social costs to support the health and well-being
of an increasingly large elderly population. A
significant number of older people face negative
and often irreversible health problems due to
protein malnutrition. Ruminant meats, particularly
beef, veal and lamb, along with other sources of
animal protein such as dairy products, fish and
eggs, are important sources of essential nutrients
[1]. Adequate protein intake is essential to prevent
protein malnutrition and for healthy aging.

The challenging question is how to increase
protein intake in older adults to prevent protein
malnutrition. The potential for increasing protein
intake in older adults remains largely unexplored
[2]. Short-term metabolic studies indicate that
older adults require higher levels of protein intake
than younger adults to maximize muscle protein
synthesis [3]. Higher protein intake is associated
with less decline in muscle mass and physical
performance among older adults, maintaining
overall health and quality of life into older age.
The purpose of the study is to consider the current
state and prospects for the development of
gerodietary meat products. This article is an
exploratory attempt to describe potential pathways
for the development of nutritionally balanced
gerodietary meat products aimed at helping older
adults maintain an active and healthy aging
process. The production of gerodietary meat
products with a high content of nutrients, which
are characterized by easy availability and
chemosensory characteristics such as attractive
appearance, size, color, taste, texture and
consistency, is becoming important [4]. It is
important that meat products targeted at older
adults address nutritional deficiencies, improve
health status, taste good, and realistically meet
current home or hospital consumption conditions
[5]. When developing new gerodietary meat
products, various factors such as chemosensory
appeal, packaging solutions and micronutrient
fortification should be considered.

The object of the study is age-related
changes in the consumption of meat products. Age
undoubtedly affects thresholds for recognizing
basic tastes, especially sweet and salty. In
particular, higher threshold values for sucrose and
sodium chloride were found among older people
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compared to young people [6]. Higher taste
recognition thresholds create a natural need to add
sugar and salt to food [7]. Older people are also
less sensitive to odors. Changes in taste and smell
require some sensory modification of functional
foods for older adults [8]. Flavor enhancers such
as spices and herbs, especially natural ones, that
mask any extraneous notes of taste and smell, as
well as ingredients that improve texture, should be
included in gerodietary meat products to enhance
their sensory properties.

The relevance of the presented research on
the development of gerodietary meat products is due
to the fact that the relative preferences shown by
older people to various protein sources, including
animal protein sources such as red meat and poultry,
as well as alternative plant-based protein sources,
have not yet been identified. . The food choices of
older people have not been studied [9], nor have
their preferences and willingness to pay for various
carbon tags, depending on the protein source, been
studied. The novelty of the presented research lies in
the fact that the problems of production of
gerodietary meat products are considered based on
possible chemical interactions [10], not only
between nutrients, but also between conventional
medicines and dietary supplements and various food
products now included in functional food products.

Materials and research methods

Google Scholar citation tracking was
conducted to identify new empirical research in
the field of gerodiet meat production. It was
believed that it is possible, although unlikely, that
there may be studies on gerodiet meat production
that do not cite Google Scholar scientific literature
on the topic of gerodiet meat production, in which
case such studies would be missed when using the
method. Using the same search term, 417 unique
citations were identified in Google Scholar.
Filtering these 417 publications identified 26
studies relevant to gerodiet meat production
research, namely, a growing body of experimental
and intervention research aimed at identifying
ways to improve the acceptability of gerodiet
meat products, comparing cultured meat with
alternative proteins in meat production. gerodiet
food products, identification of countries and
demographic groups most open to the production
of gerodiet meat products, perceived benefits in
terms of maintaining the health of the elderly and
ensuring the safety of gerodiet meat products, key
barriers to the distribution of gerodiet meat
products associated with disgust, food neophobia,
economic concerns and ethical concerns,
including two key variables that greatly influence
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consumer perception of gerodiet meat products in
the long term, specifically price and taste.

The texts of research publications collected
through  Google Scholar were inductively
analyzed wusing qualitative content analysis.
Qualitative content analysis is carried out at two
levels. Explicit content analysis focuses on the
content of texts from a surface-level perspective
based on the written word. Latent content analysis
goes deeper into the content and interprets the
deeper meaning embedded in the text. In the
presented research on the production of
gerodietary meat products, qualitative content
analysis is mainly based on the analysis of the
explicit content of publications. Qualitative
content analysis of the collected material was
carried out in several stages. At the first stage, the
texts of publications devoted to the production of
gerodietary meat products were read and re-read
in their entirety, that is, the so-called naive
reading was carried out [11]. Then thoughts were
recorded regarding the integrity and relatively
important elements of the publications read,
arising on the basis of impressions aroused under
the influence of naive reading. Further, all parts of
publications related to the purpose of researching
gerodietary meat products were divided into
approximately identical semantic units [12].
Qualitative content analysis included grouping
gerodiet meat products by identifying common
characteristics between them, in accordance with
production processes and ingredients [13]. At the
next stage, the semantic units were subject to
codification, and a number of categories with
subcategories arose. Finally, after all the texts of
the publications had been read, the texts were
compared with the results of the undertaken
content analysis, which made it possible to verify
the reality of the coverage of the content of the
publication texts and codes by the selected
categories and subcategories in full.

The final qualitative content analysis data
were reviewed and analyzed independently by two
researchers using thematic analysis to identify
distinct themes. AIll collected materials and
personal data related to respondents were treated
confidentially. The study was conducted in
accordance with the Declaration of Helsinki
Ethical Principles.

Results and discussion

Aging individuals are more susceptible to
weight loss and muscle loss, so it is important that
gerodiet meat products provide sufficient nutrients
for immune function, bone health, and cognitive
function. Poor appetite leads to decreased
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consumption of meat products, which makes it
difficult to achieve recommended intakes of
macronutrients, such as protein, and many
micronutrients, especially vitamin D, which can
lead to loss of body weight and muscle mass.
Protein intake in older adults is important for skin
healing, maintaining immune integrity, and
restoring the body after illness. Increasing protein
intake is beneficial to meet the physiological
needs of older adults, especially those with
chronic diseases [14]. In addition to supplemental
protein, it is recommended to take calcium and
vitamin D to prevent bone loss and maintain
existing bone density, thereby reducing the risk of
traumatic injuries from falls and fractures.
Adequate diet in old age plays an important
role in maintaining the health and well-being of
older people. In the elderly subgroup of the
population, energy expenditure often exceeds
energy intake, resulting in weight loss, muscle
wasting, and increased frailty. Consequently, a
decrease in muscle mass and metabolic rate
develops, which affects appetite, physical activity,
functional abilities and health. Consumption of
meat products may decrease. Physical barriers
such as limited mobility, limited access to stores,
functional limitations in preparing and consuming
meat products, and other social and health reasons
are factors influencing older people's choice of
meat products [15]. Prices for meat products also
have an impact on the consumption of meat
products by older people. Older people often
experience food insecurity due to isolation, dental
problems, depression or chronic illness, as well as
difficulty swallowing and loss of taste.
Chemosensory problems, coupled with
difficulty chewing and swallowing food,
contribute to poor nutritional status and decreased
appetite among older adults. Older adults are
significantly more concerned about food texture
than younger adults, as older adults typically have
difficulty eating meat products that have a hard,
crunchy, dry, or stringy texture [16]. Therefore,
older adults' intake of important sources of protein
and micronutrients such as red meat may be
reduced. Patients with Alzheimer's disease often
suffer from sensory loss and decreased sense of
taste and smell, which can cause a lack of interest
in eating. Many chronic diseases, as well as the
lack of visual appeal of high-quality food, can
negatively  affect appetite. In  addition,
medications prescribed to older people can cause
unpleasant side effects, including not only
drowsiness and forgetfulness, but also nausea and
changes in taste perception, as well as affect the
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digestive tract and, consequently, the diet. In
addition to these problems, older people have a
decreased appetite, which causes them to consume
smaller portions of meat products, making it more
difficult for them to meet their micronutrient
needs [17]. Early onset of satiety and
physiological loss of appetite are common among
older people and lead to decreased consumption
of meat products.

Reducing the consumption of meat products
negatively affects the ability of the elderly body to
digest food, since, ultimately, the physiological
processes of absorption, transportation and
metabolism slow down, leading to insufficient
supply of nutrients to the body. Low consumption
of meat products in older people leads to energy,
protein and micronutrient deficiencies, specific
nutritional deficiencies associated with vitamins
B, C, D, E and K, as well as zinc, iron, potassium
and selenium. Insufficient protein intake leads to
decreased muscle mass, limited muscle protein
synthesis, and increased oxidative damage to
muscle tissue.

Future approaches to the development and
production of meat products for gerodietary
nutrition should focus on developing new means
to meet the special nutritional needs of older
people, taking into account the decline in
olfactory function, changes in sensory perception
of food and preferences in the older socio-age
group. This poses a major challenge in developing
nutritionally balanced gerodiet meat products that
can help older cohorts maintain an active and
healthy aging process. It is important that meat
products intended for gerodiet nutrition correct
nutritional deficiencies, stimulate body function,
improve taste and ultimately consumption, taking
into account factors such as differences in sensory
perception, realistic consumption conditions, and
physical condition health. Older people face the
problem of loss of chemosensory acuity, which is
usually more pronounced in adults over seventy
years of age. Eating preferences and consumption
of gerodiet meat products are influenced by age-
related diseases and medications. In addition, the
decline in sensory function is often influenced by
habits, traditions, mobility and  social
environment. Characteristics of gerodiet meat
products, such as packaging, consistency,
temperature and visual appeal, as well as
motivations for choosing gerodiet meat products,
such as cost and convenience, also play an
important role in the choice of gerodiet meat
products. The relationship between aging and
taste perception increases with age, influencing
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appetite and meat consumption in older adults.
When a greater concentration of a stimulus is
required, older adults have an increased threshold
of sensitivity before the stimulus can be sensed.
Thresholds for basic taste qualities in older adults,
such as sweeteners, salt, acids, and bitter
compounds, appear to be four to five times higher
than in younger adults. This decline in older
adults' ability to recognize flavors in food can lead
to a preference for meat products with more
intense flavors, containing higher levels of sugar
or salt, which are not always beneficial. However,
a number of studies have shown [18] that loss of
taste sensitivity in older people does not
necessarily lead to a preference for foods with
improved taste. Strategies to address the problem
of decreased chemosensory in older people
include activities aimed at improving the taste and
aroma of meat products, enhancing the sense of
taste and stimulating appetite. Additives such as
MSG or artificial flavors such as roast beef or
bacon, spices such as rosemary, garlic, paprika
and onion can encourage the consumption of
gerodiet meat products.

Poor chewing ability caused by decreased
muscle strength, dental problems, and difficulty
swallowing may affect the consumption of
gerodiet meat products. The need for older people
to exert increased effort when chewing meat
products for gerodiet nutrition is accompanied by
a feeling of fatigue. The creaminess, smoothness,
crispness and elasticity of texture of gerodiet meat
products are important attributes that determine
the overall perception of gerodiet meat products.
Elderly people prefer gerodietary meat products
that can be consumed without much effort.
Manipulating the textural characteristics of
gerodiet meat products is beneficial in terms of
improving nutritional properties and reducing
chewing effort, while simultaneously providing a
natural increase in the intake of gerodiet meat
products in older adults.

Discussion

With life expectancy increasing in recent
decades, older adults are becoming the largest
segment of the population suffering from
limitations in physical and cognitive functioning.
To ensure that older adults not only live longer
but also live healthier lives, it is necessary to
carefully examine the determinants of physical
functioning, especially those that include chronic
disease, oxidative stress, and waist circumference.

A prospective study of processed meat, red
meat, and poultry consumption combined with
self-esteem and lower extremity function among
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individuals representative of the noninstitutio-
nalized older population provides researchers with
detailed information related to the consumption of
gerodietary meat products. On the one hand, the
reduction in consumption of meat products by the
elderly population is caused by a reduction in the
energy needs of the elderly body. On the other
hand, it is provoked by information received in
the media or from the Internet. In particular, the
complete refusal of older people, the so-called
vegetarians or ovo-lacto vegans [17], from eating
red meat: lamb, pork, beef, veal and horse meat,
as well as poultry or meat products in the form of
boiled and raw sausages, boiled , dried and dry-
cured meat products, or eating them only
occasionally, that is, less than once a week, is
explained mainly by concerns about the high
content of cholesterol, fat and salt in meat
products. Meat products generally contain higher
amounts of salt and fat than fresh meat. It is also
worth mentioning the antibiotics, hormones and
dioxins contained in meat products. The problem
is multifaceted and difficult to control. The
grouping of different types of meat promotes the
identification of three mutually exclusive
categories of gerodietary meat products, firstly,
processed meats, including bacon, salami and
sausages, secondly, red meats, including beef,
lamb and pork, and thirdly, several varieties
poultry and rabbits. High consumption of
processed meat products on a gerodiet diet
appears to carry an increased risk of impaired
mobility and function of the lower extremities. In
addition, replacing processed meats with fish,
legumes, dairy products or nuts entails a reduced
risk of functional impairment.

Red meat appears to be strongly associated
with increased mortality. Replacing processed meat
with poultry reduces the risk of lower limb
dysfunction. Higher intakes of red meat and poultry
on a gerodiet diet appear to be associated with
higher muscle mass, especially among women [18].
In groups of people who ate large amounts of red
meat and chicken, there was no association with
muscle mass or muscle strength. There are several
potential mechanisms for the association between
processed meats and functional impairment. Protein
is an important component of meat, but meat, and
especially processed meat, also contains significant
amounts of saturated fat and trans fat. These types of
fats may well lead to decreased levels of physical
functioning later on. Additionally, compared to red
meat and poultry, the sodium and nitrite content of
processed meats is significantly higher. Sodium and
nitrites are fraught with an increased risk of
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cardiovascular disease due to increased blood
pressure and endothelial dysfunction. This suggests
that, in a gerodiet diet, the beneficial effects of high-
quality protein in meat may be counterbalanced by
the high levels of saturated fat and trans fat, sodium
and nitrite in processed meat.

This idea is supported by the fact that the
risk of impairment of physical function is reduced
when a gerodiet diet replaces processed meat with
other sources of protein. Fish is a common meat
substitute and is an important source of omega-3
fatty acids with anti-inflammatory effects. It is
likely that the detrimental health effects of eating
processed meat in older adults is caused by not
eating enough fish. It is a common belief that beef
has the best taste and is the safest of the three
meats. The taste of pork meat is less attractive;
pork is considered a fattier and less digestible type
of meat. Poultry seems to be lean, easy to prepare,
and better digestible compared to other types of
meat. The factors fat content, digestibility,
cooking effort, and education and how important
healthy eating is to older adults do not really
predict the frequency of gerodiet meat
consumption. The same factors were found to
predict the frequency of consumption of pork and
poultry, and they are difficult to compare because
the meat categories are not the same. Meat is an
important source of high-quality protein because it
contains large amounts of essential amino acids.
Thus, among older adults, eating animal protein
appears to be directly associated with improved
physical functioning, particularly muscle strength,
as opposed to muscle weakness. Malnutrition due
to aging is a condition resulting from insufficient
absorption or consumption of food, leading to
changes in body composition, decreased fat-free
mass and decreased body cell mass, resulting in
decreased physical and mental function and
worsening clinical condition. In addition to
protein, meat contains other nutrients such as B
vitamins, which are also beneficial for physical
functioning. On the other hand, meat is relatively
high in saturated and trans fatty acids. Reducing
the consumption of saturated and trans fatty acids
and replacing them with unsaturated fats reduces
the incidence of cardiovascular diseases. In
addition, eating red meat is associated with an
increase in overall, cardiovascular and cancer
mortality. Therefore, understanding the impact of
meat consumption on the health of older people is
of great interest, given the high prevalence of not
only cardiometabolic risk factors, but also
malnutrition, which leads to muscle loss and
disability. Studies of the relationship between
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consumption of red and white meat and physical
functions reveal the phenomenon [17] that a
higher level of consumption of red meat or poultry
and fish is associated with a lower risk of
developing functional disorders,

Eating food orally throughout the day
promotes good health and also relieves the elderly
from much of the suffering associated with
chronic diseases. There is a connection between
chewing and swallowing disorders, on the one
hand, and the nutritional status of older people, on
the other hand. Fear of suffocation can lead to
reluctance to eat and, as a result, inadequate intake
of nutrients. Other reasons that negatively affect
the motivation to eat in old age, and therefore are
possible causes of malnutrition among older
people, are, firstly, psychological aspects such as
depression, moving to a nursing home, loss of
relatives and friends and, accordingly, social
interaction. Secondly, physiological factors, such
as the inability to prepare food independently,
dependence on caregivers, impaired physiological
functions, in particular, limited sensory abilities.
Thirdly, pathological reasons associated, for
example, with taking medications. In this context,
guidance systems for the development of
gerodietary meat products are receiving increasing
attention to help older adults adopt healthy eating
habits. It is mainly about offering the right food
products based on the individual preferences and
health status of older people. However, significant
challenges remain in tracking the dietary habits of
older adults and providing appropriate
recommendations. Older people should be aware
of their eating habits in terms of variety and
regularity. Instead of focusing on the quantity of
food and nutritional value, we should strive to
provide variety in the diet of each senior.

Elderly people are vulnerable to the effects
of microorganisms and their metabolic products
due to the weakness of their own immune system.
To avoid exposure to microorganisms and their
metabolic products, storage time for gerodietary
meat product ingredients should be kept to a
minimum [18]. In this regard, in conditions of a
relatively limited number of ingredients, there is a
real opportunity to provide a varied number of
opportunities for eating, while maintaining the
attractiveness of the overall menu and without
creating a feeling of fullness. Examples include
ham on bread for breakfast, pasta sauce for lunch,
and a fried egg for dinner. Thanks to the described
approach, minimal generation of food waste can
actually be achieved, and the risk of
microbiological spoilage of meat products for
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gerodiet nutrition can be minimized. Drawing up a
regular description of the diet of older people over
a certain period makes it possible to assess the
quality of nutrition, identify foods that should be
consumed in smaller quantities, and also explain
why and what it is recommended to replace such
foods. Personalized solutions tailored for older
adults [18] are a psychological tool for behavior
change through personality aspects such as self-
monitoring, personalized visual feedback, goal
setting, self-awareness, and personalized learning.
Self-monitoring allows you to track your diet and
learn optimal portion sizes. Personalized visual
feedback between dietary variety and regularity is
illustrated directly on the plate, showing the
consumed ratio of protein, carbohydrates and
vegetables compared to the optimal ratio. Visual
monitoring of older adults' meal times is intended
to encourage self-reflection on their eating
regularity. Learning to analyze eating habits
allows you to set personal goals, such as eating
three meals a day, and determine the time frame
for achieving your goals. Self-awareness increases
awareness of real physical hunger by comparing
how you feel before and after each meal.
Personalized training ensures that answers to
questions that arise in older people during the
process of psychological change are always
available [18].

In addition, virtually no researchers are
considering the development of meat products for
gerodiet nutrition, using modified textures adapted
to the needs of older people with chewing and
swallowing problems. The use of 3D printing in
the production of texture-modified products
complements the classical procedure based on
molding. 3D printing technology represents the
first step towards future automation of texture-
modified gerodiet meat production systems. The
most commonly used technology for 3D printing
of texture-modified gerodiet meat products is
fused deposition modeling. In the process of
implementing  fused  deposition  modeling
technology, the extruder creates the selected shape
by extruding a certain amount of puree at a certain
location, layer by layer. It should be noted that a
number of studies have encountered uncertainty in
the information provided by older people, as older
people tend to forget what they ate. This makes it
difficult to develop the right meat products for
gerodiet nutrition. In addition, recommendations
for the development of meat products for
gerodietary nutrition are mainly aimed at reducing
malnutrition in the general elderly population, and
do not take into account the individual nutritional
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needs of older people. It is important that in
addition to recommendations for the development
of meat products for gerodiet nutrition, there is
also a need for the use of psychological methods
for changing the eating behavior of older people.

Conclusions

The attitude of older people to the most
significant factors determining meat consumption,
and, to a significant extent, influencing consumer
behavior, is characterized by the attributes of
health, safety and taste. Estimation of habitual

meat intake based on dietary history,
supplemented by repeated  measurements
combined with  observations, allows the

calculation of cumulative average gerodiet intake
over time, reducing random errors and increasing
the accuracy of estimates. However, some
misinformation and misclassification of diet
cannot be ruled out, even despite reliable and
objective measurements.

Finally, in any observational study, some
residual confounding may remain. In a gerodiet diet,
higher consumption of processed meats, as opposed
to red meat or poultry, is associated with an
increased risk of impaired mobility and lower limb
function in older adults. There is currently no
evidence that meat, despite its high protein content,
has a protective effect against impairment of
physical functioning. These results should be
confirmed in future studies in samples with higher
intakes of meat and meat products on a gerodiet diet.

Interestingly, concerns about hormones and
antibiotics in meat products are quite prominent,
outweighing concerns about fat and cholesterol in
red meat and poultry. Accordingly, it is advisable
for farmers and producers of meat and meat
products to take responsibility for transparency of
their own production methods to avoid loss of
consumer confidence in their own products.
Further research will need to clarify the extent to
which the media and the Internet influence the
consumer behavior of older people in relation to
gerodietary meat products. Recommendations
regarding cholesterol intake have changed
significantly over the past few years, and
recommendations regarding fat intake are
constantly  being updated. As cholesterol
guidelines show, it takes a long time for new
information to be accepted and gain credibility
among consumers. Consequently, the
development of new tools to guide healthy
consumption behavior of gerodietary meat
products among older adults is on the agenda.
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IMAGE DESIGN FOR KAZAKHSTAN CHILDREN’S SPORTS UNIFORM
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The relevance of the research topic lies in the popularization of Kazakhstani children's sports team’s image in
the world as a significant part of human capital by means of uniform design. The purpose of the study is theoretical
and methodological substantiation of Kazakhstani children's sports uniform design identity. The scientific novelty of
the research lies in conducting an interdisciplinary theoretical analysis of the structural components of children's
sports team’s image in Kazakhstan. The research methodology is based on Kazakh and foreign scientists® works in
the field of pedagogy, psychology, analytical psychology, personal development, motivation, acmeology,
epistemology, brand building, semantics, cultural studies, cultural anthropology, ethnography and costume studies.
The study’s results made it possible to identify the mechanisms to form the value bases of the image for young
athletes’ uniforms in Kazakhstan. An interdisciplinary, theoretical, and methodological analysis of children's sports
uniform design made in this research will contribute to the popularization of Kazakhstan's young athletes’ image in
the world. The practical significance of the research is based on the studying Mimioriki brand’s contribution to
creating the image of Kazakhstan uniforms for the children's sports team.

Keywords: children's sports teams’ image, Kazakhstan young athletes’ uniform, traditional
Kazakh values, acmeological approach, semantics, symbolism, significance.

KA3AKCTAHJIBIK BAJIAJIAP CHOPT YHU®OPMACBIHBIH UMHMJI)KIH )KOBAJIAY
"M.E. JKAHTYKHUHOBA*, *A.0. HUCKAKOBA, *H. KYMAPTAJIMEBA, 2A. KAVITVIII

(*Temipbex Kyprenos arbinaarsl Kazak yITTBIK 6Hep akaeMHsiChI,
Kazakcran, 050000, Anmarel, [Tanduiaos kemr., 127
ZPe3exHe TEXHOJIOTHSIBIK AKAJEMHSICHI,

JlarBus, LV-4601, Pe3exne, AropuBomanac 115)
ABTOP-KOPPECTIOHACHTTIH 3JIEKTPOH/IBIK MOIITACKH: aumira@mail.ru*

3epmmey maxwpipulObIHbIY 03eKminici yHUgopmanvly OU3AUH apKblibl KA3AKCMAHOLIK Oananap cnopm
KOMAHOANAPLIHbIY, aA0amMu KaAnumaiovlly, Maubl30bl 001i2i peminoezi UMUOMNCIH dNieMze MAHBIMAL emyiHoe.
3epmmeyodiny, makcamol KazakCmauowvlK Oananap cnopm (GopmacvlHolH OU3QiH CIUKeCMmiziH  MmeopusiblK-
d0icnamanvlk Hezizoey 601vin madvliadvl. 3epmmeydiy 2vlavimu sHncananviebl Kazaxcmauuwviy 6ananap cnopm
KOMAHOACHIHBIH, UMUONCIH KATBINMACMBIPYOblY, KYPblIbIMObIK KOMROHEHMMEPine NaHAPAIbIK MeoPUATIbIK Maioay
Jcypeizyoen mypaost. 3epmmey aoicmemeci nedazoZuKd, NCUX0102UA, AHATUMUKATLIK NCUXO0102UA, JHCeKe 0amy,
Momueayus, aKmeonozus, INUCMEMON02UsA, OPEHO Kypy, CEMAHMUKA, MIOeHUEMMmMAany, Ma0eHu AHmMpPOnonIozus,
IMHOZPAPUA, KOCMIOMOIOZUA CANACLIHOAL! KA3AKCMAHOBIK MHCIHE WIEmeNdiK 2anblMOapObly, HCYMblCHAPbIHA
cylienedi. 3epmmey namudicenepi KazakcmanHuviy scac CROPmMuIbLIaApuIHbIH, (OPMAChl YUITH UMUONHCOTH KYHOBLIbIK
He2i30epin  Kanvinmacmoulpy memikmepin anvlkmayea MYMKIHOIK 0Oepoi. Byn 3epmmey cymvicoinoviy yaeci
RIHAPATIBIK, MEOPUATBIK-20ICHAMANBIK MA0dy OapbiCblHOa dananap cROpm yHupopmacvinsly Ousaiinst sHcahanovix,
anemoe Kazaxkcmanuviy dicac cnopmubliapuinvly UMuodcin  0apinmey 001vin  maoovliaovl. 3epmmeyoin
NPAKMUKAIbIK Manwi3oviavieel «Mimioriki»y Opendinen oananap cnopm KoOMaHOACbIHA APHANZAH KA3AKCMAHOBIK
opma sncobacvinviy umuodicin JHcacayza KOCKaH KYHObL yaecin 3epmmeyze He2i30e/12eH.

Herisri ce3nep: bananap cnopT KoMaHAaJdapbIHbIH UMUK, Ka3aKCcTaHHBIH KAC CIOPTIHIBI-
JapbIHbIH (opMachl, IICTYPJdi Ka3aK KYHAbUIBIKTAPbl, AKMEOJOTHSUIBIK TICJI, CEeMAHTHKA,
CHMMBOJIU3M, OeJri.
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JIU3AMH UMHJIKA KA3BAXCTAHCKOM JETCKOM CIOPTUBHOM YHU®OPMBbI
"M.E. JKAHTV)JKHHOBA*, *A.0. HCKAKOBA, *H. KYMAPTAJIMEBA, ?A. KAVIIVIII

(*Ka3zaxckasi HAIHOHAJILHASA aKaJeMHusl HCKyceTB nMenn Temupoexa XKyprenosa,
Ka3zaxcran, 050000, Aamatsl, yia. [landuiaosa, 127
’PesexnencKast aKaJeMHsl TeXHOJIOTHIA,
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AKmyansnocms memvl UCC1€008aHUA 3AKTIOUACHICA 6 NORYAPUIAUUU 8 MUDPe UMUOMHCA KA3AXCHAHCKUX
0emcKux CHOPMUBHHIX KOMAHO KAK 3HAUUMOU YACMU 4e108€4eCK020 KANUMana cpeocmeamu Ou3aiina ynugopmot.
Llenvio wuccneoosanusn aenaemca MmeopeMUKO-MEMO00102uvecKoe 000CHO8AHUE UOEHMUYHOCMU OU3AiiHa
KazaxcmancKkoii 0emckoii cnopmusnou ynugopmol. Hayunana noeusna uccnedosanus cocmoum é npoeedeHuu
MENCOUCHUNTUHAPHO20 MEOPEMUYECKO20 AHANU3A CIMPYKMYPHBLIX KOMNOHEHMO0G (QOpMUPOCAHUA UMUOMNCA
demckoii cnopmuenoii  komanovl Kazaxcmana. Memodonozus ucciedoéanus onupaemcsa Ha padomol
Kazaxcmanckux u 3apybedcHblX YUeHbIX 6 0071acmu neoazouxu, NCUXO0A02UU, AHATUMUYECKOU NCUXON02UU,
JUYHOCMHO20 PA36UMUA, MOMUCAUUU, AKMEOTO02UU, 2HOCEO0I02UU, CO30AHUA OPEHOa, CEMAHMUKU, KYIbMYPOA02uu,
KyJIbmypHOIl GHMPONO02UU, ImHuozpaduu, Kocmiomonozuu. Pezynomamur uccnedosanus nozeonunu evliagumep
MEXAHUBMAMU POPMUPOBAHUA UYEHHOCHIHBIX OCHO8 UMUOMCA 0714 YHUPOPMBL 10HBIX cnopmcmenos Kazaxcmana.
Brnaoom oannoit uccnedoeamenvckoii padomol A611emca MEHCOUCUUNTUHAPHBLIL MEOPEMUKO-MEM000102UYeCKUL
ananu3 Ou3anuHa OemcKoil CHOPMUGHOU YHUMOPMBL ONA NORYAAPUZAUUU UMUONHCA FOHBIX CHROPHICMEHO8
Kazaxcmana 6 2nooanvnom mupe. Ilpakmuueckoe 3nauenue uccied08anus onupaemca Ha uzyueHue yeHHOCmHoz0
6K1a0a 6 CO30aHue UMUOINCA KA3AXCHMAHCKOZ0 NPOEKma YHUDOpMbL 014 O0emCKOol CHOPMUGHOU KOMAHOBL Om
openoa «Mimioriki».

KiroueBbie cioBa: UMHIK AeTCKHUX CHOPTHMBHBIX KOMAaHA, YHM(OpPMAa IOHBIX CHOPTCMEHOB
Ka3zaxcrana, TpagunuoHHble Ka3axCKHe LEHHOCTH, aKMeOJOrMYecKHil MOAX0J, CEeMaHTHKA, CUM-
BOJIM3M, 3HAKOBOCTb.

Introduction justification for the methods of children's sports

The research topic reveals the actual aspects team's image based on the Kazakhstan uniform
of Kazakhstan children's sports uniform design for project for the children's sports team from the
the conceptualization of art history, cultural Mimioriki brand. The study posits that through the
studies, education, ethnographic, technological, conceptualization of the theoretical and
ergonomic, functional, and psycho-physiological methodological ~ foundation  for  designing
approaches in clothing design. The problem of the children's sports uniforms, the popularization of
study is the contribution of domestic Kazakhstani brands by means of value guidelines
conceptualists to the development of ideological will be updated. The aim of this research is to
and value bases of creating an image for explore how traditional Kazakh values can be
Kazakhstan children's sports teams that have not used to shape the image of the children's sports
been given due attention. The relevance of the team in a way that reflects the cultural identity
study is determined by the growing interest of and values of the Kazakh people. Through an
young people in sports and in the design of acmeological approach, the research will examine
children's sports uniforms, which confirms the the unique characteristics of the children's sports
great consumer demand for Kazakhstan-made team and identify ways in which these can be
products. The object of the study is the uniform of harnessed to create a powerful and effective
Kazakhstan's young sportsmen, which reflects the image. The research will also explore how
visual characteristics of the sports team image. traditional Kazakh values can be used to motivate
The subject of the study is an acmeological and inspire the team, helping them to achieve their
approach to image shaping of the Kazakhstan full potential both on and off the field of sport.
children's sports team in order to interpret its Overall, this research contributes to the
semantics through traditional Kazakh values. The field of sports psychology and the study of human
purpose of the study is to determine the means to achievement, providing valuable insights into how
create the uniform of young sportsmen image, traditional cultural values can be used to shape the
based on Kazakh traditional values. The task of image of sports teams and inspire their
the study is to form a scientific and pedagogical exceptional performance.
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Materials and research methods

The theoretical and methodological basis of
the study are the works of Kazakh and foreign
scientists in the field of pedagogy, psychology,
analytical psychology, personal development, moti-
vation, acmeology, epistemology, brand creation,
semantics, cultural studies, cultural anthropology,
ethnography, and costume design studies.

The problem of scientific and theoretical
study of local designers' contribution to the
shaping of the image of children's sports teams in
Kazakhstan covers:

» issues of development of ideological and
value bases - concepts of collections of children's
sports uniforms;

« the hypothesis of the study is that when
conceptualizing the theoretical and
methodological base for the design of children's
sports uniforms, the popularization of Kazakhstani
brands by means of value guidelines will be
updated.

* the stages of the research are: conducting
a cross-cultural review analysis, identifying the
definitions of epistemological and analytical
psychology (archetype theory), structuring the
semiotic and hermeneutic components of the
image concepts.

* the basis of the research are the following
methods: scientific-theoretical, survey-culturolo-
gical, epistemological, analytical psychology (the
theory of archetypes), axiological, structural-
semiotic, hermeneutical, cross-cultural analysis,
semantic [1-4].

* the results of the study are based on the
mechanisms of formation of the value bases of the
image for the uniform of young athletes of
Kazakhstan, based on the study of historical
materialism and the semiotics of traditional values.

The study examines the practical
experience of creating sportswear based on the
project Mimioriki, the first Kazakh brand of
children's clothing, developed by designer Maya
Zhumanbekova.

Figure 1. The uniform of Kazakhstan children's sports team, brand “Mimioriki”, designer Maya Zhumanbekova

The image of the snow leopard “irbis”
served as the concept for creating “Barsiki”
collection for young sportsmen. The snow leopard
is the national symbol of the Kazakhstan
Republic. The territory of the permanent habitat of
the snow leopard is the highlands of Kazakhstan,
personifying the majestic, mysterious, and harsh
world of Central Asia mountains. Starting with
ancient Turkic times, “irbis” means “snow cat”.
Leopards’ images were often found in the plots of
the Scythian animal style since the 7th-6th
centuries BC, including decorations of the Golden
Man costume. The leopard, as the personification
of traditional values that carried the victorious
symbol of success through the centuries, was
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chosen as a talisman at many Olympics, Asian
Games, and different public and sports events,
such as the Asian Games 2011 in Almaty, as well
as the leopard is depicted on the coat of arms of
Almaty city [1,4,5].

While determining the identity of
Kazakhstan “Barsiki” children's sports uniform
collection, the basis of the theoretical and
methodological justification was:

1. The cultural context as a synthesis of the
region image attributes and identity of the Kazakh
culture and traditions that create the uniqueness
and specificity of the design, linking it with the
cultural heritage of Kazakhstan.
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2. The symbolism that forms the image of
Kazakhstani culture includes symbolic elements
that reflect certain values and ideals associated
with children's sports and national identity.
“Barsiki” collection used symbols of Kazakhstan
fauna such as snow leopard. Semantics,
symbolism, symbolic elements of Kazakhstan

young athletes’ uniform create a unique image
and associations with the country.

3. Recognition — the use of visual means in
the uniform of Kazakhstan young athletes
applying unique colors, logos, fonts, style
solutions, the relevance of the visual presentation.

Figure 2 shows the models of the “Barsiki”
collection.

QAZAOSTAY

Figure 2. “Barsiki” uniform collection of Kazakhstan children's sports team, “Mimioriki” brand, designer Maya

Zhumanbekova.

Kazakhstan children's sports team image
created on the example of “Barsiki” sport clothing
collection for children from “Mimioriki” brand
consists of several conceptual components:

1) the color scheme - shades from white to
blue reflect with Kazakhstan flag, its statehood
symbol, as well as the color of Almaty city
highlands. Blue color, in psychology, semantics,
and culture means “confident” and “strong” [5].

2) the symbol “Leopard” - irbis refers to the
traditional sacred objects of the animal world,
both in Kazakhstan and around the world. Irbis,
according to the semantics of Kazakh traditional
values, symbolizes resilience, nobility, lofty
thoughts, power and strength, resilience, and
endurance [4, 5].

3) linear-animal graphics is a trending tool
of modern visual communication in creating
young sportsmen's image.

4) the name of the country - the inscription
Qazagstan - is written in Latin to be recognized
throughout the world [6].

The literature review compiled on the study
of the means for creating children's sports teams’
image constitutes interdisciplinary research in the
field of acmeology [1-6]. The structural basis of
acmeological research methods includes patterns
and principles of historical materialism [5],
providing an opportunity to study motivation and

138

ways to shape the individual development of
young sportsmen, using analytical psychology
methods [7]. The study of the ancient nomads'
worldview symbols originates in the paradigm of
historical materialism, where the axiological
analysis reflects the objectification of people's
needs through symbols and the signs' visual
translation [11,12]. Symbols in the ancient
nomads' worldview reflected the world-reduced
model. In puristic visual forms, nomads fixed a

system of symbols-codes in the universe
understanding.
The study of the ancient nomadic

worldview symbols has evolved into a structural-
semiotic paradigm based on the diversification of
the source bases [9].

At the present stage, the study of the
ancient nomadic worldview symbols is aimed at
identifying their stable complexes (concepts). The
basis for worldview constants from the era of late
antiquity to ethnographic modernity is the
concepts of row, horse, and others.

In. modern research of the nomads'
worldview, an innovative approach is being
updated that studies archetypes in art through the
prism of “analytical psychology”. According to
archaeologists, ethnographers, and historio-
graphers, nomadic culture is characterized by
archetypes and “hero archetype” in particular [10].
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Axiological analysis of the nomadic culture
archetypes is the basis for studying visual priorities
in the Kazakh costume. The study of the ancient
nomadic worldview symbols will allow to interpret
national spiritual values and reveal the artistic
features of nomadic culture that can be used in
creating uniforms for children’s sports teams.

Results and discussion

The concept of “archetype” is widespread
in modern innovative science fields such as
analytical psychology. According to the definition
of researchers in the field of collective
unconscious analysis, people realize universal
models of perception in their behavior through
archetypes’ construction [7, 11].

Structuring a person’s emotional, cognitive,
and behavioral response into a form of mental
thinking through actions into images is driven by
predisposing factors, influenced by objects or
events, or specific situations. In the process of
archetypes’ construction people’s unconscious
representations  form  archetypal  attributes
expressed in visual symbols. According to
researchers in the field of analytical psychology,
the archetype itself can never reach consciousness
directly, but only indirectly, with the help of
symbols [4, 5].

Thus, when substantiating archetypes, the
object of analytical psychology is the study of a
person in the process of mental transformations, and
the subject is individual mental transformations.

Along with research in analytical
psychology, tending to the fundamental principle
of archetypes in the archaic, the study of historical
and cultural retrospection allows to partially
reconstruct the nomads' €0SmMO-socio-
anthropogenesis. In a review and theoretical
analysis of the history and culture of the ancient
nomadic worldview, many researchers agree on
the cosmogonic nature of the nomads archetypes
origin [3, 8].

“Arche” (Greek) is a term that originated
from pre-Socratic early Greek philosophy,
meaning the world "origin”, "substance" or

Table 1. Types of signs

Signs — designations

Signs - for example, symptoms, signs;
Signs - copies (reproductions, analogues, as non-existent in reality - simulators;
Sign behavior (outrageous, imitation, etc.);

"principle”. In the pre-Socratics philosophy, the
mystery of cosmic matter was explained by the
reductive phenomena of nature. According to
Heraclitus, panta rhei everything is in a state of
flux, which means that the ever-transforming
nature is generalized by the axiom [5].

The studies of archetypes in traditional
cosmogony refer to theories about the universe's
origin and the influence of the divine principle on
all processes in the world. There are many
different conceptions of archetypes, originating
from traditional cosmogony. However, the
pluralism of authors' opinions determines the
diversity of scientific research trajectories,
including psychology, archeology, ethnography,
art, marketing, and many others [6, 11, 12, 13, 14,
15]. In this research, the strategy to study
archetypes in traditional cosmogony is driven by
the ancient nomadic worldview and its cultural
artistic features, which form visual priorities in
Kazakh children's sports teams' clothing [2, 8].

Symbols in nomadic culture visually
translate worldview constants encoded in the signs
of archetypes. In the study, the definitions of
symbols types were differentiated:

» Referential symbols (English, reference
and footnote) are attached symbols, characterized
by emotional neutrality and logical validity, they
are the most generally accepted, and due to their
rationality, in most cases they form all modern
culture sign systems [1, 11].

= Sign (symbol) - (Greek séma - sign) has a
material, visual embodiment and manifests itself
in everyday life, in art, ethnography, archeology,
design, society, poetry, mathematics, chemistry,
physics, linguistics and other sciences. When the
word “sign” is mentioned, the terms “semantic
component”,  “semantic  factor”, “semantic
marker”, “differential feature”, and some others
are also used [2, 5].

The task of using signs is to provide

understanding and translation of cultural
experience with the help of various languages of
culture or sign systems [1, 2, 5]. (Table 1.)

Signs — models

secondary objectivity with new properties and new meaning

Signs - symbols

transmission of indirect meaning
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The study of the genesis and semantics of
signs within the nomadic culture allows to judge
the first signs of a global worldview in visual
translation at the territories inhabited by nomads
based on the universal symbols of ancient people's
mythological consciousness.

The researchers of animistic and totem
symbols in nomadic culture believe that the
genesis of totemism lies in the psychology of
tribal life [2, 3]. The totemism theory followers
identify the influence of the psychology of
primitive man on his worldview.

From the ancient people point of view
every kind of plant or animal, every class of
homogeneous phenomena, represents a conscious
tribal union. Concluding a blood union between
the human race and the totem class, the ancient
nomads became relatives, strengthening the cult
and alliance with the totem. At various stages of
ritual, cult religious rituals, the individual cult is
developed, which turns into an anthropomorphic

creature and the totem cult expands into a
polytotemic one. In ritual religious practice, the
totem animal is turned into a sacrifice to an
individual deity.

Another approach is found in the
definitions of the animistic genesis symbols [5],
where further development of animistic ideas in
the worldview of highly cultured people, in the
animation of all nature and the relationship of the
soul and religion, are traced. The ritual processes
of spiritualization among the ancient nomads
made it possible to differentiate living and
inanimate nature, the intangible soul, and the
material dead flesh, as a result, the idea of the soul
immateriality was formed. Based on nomads'
animistic ideas theories about astral beings
appeared as well as about the absolute idea, the
world soul, vital impulse, and others.

Figure 3 below provides definitions for two
types of symbols-signs: animistic and totemic.

* Animism (from Latin anima, animus -

“soul” and “spirit”, respectively). is pre-scientific idea
of primitive people about the existence of a spirit, a soul in every thing, a belief in all nature
animation. Animistic symbols-signs are associated with the belief in the existence of the soul, with
the transcendental perception of the world. Animistic symbols-signs are presented in almost all
religions and svmbolize the relationship of a man with God.

* Animistic svmbols-signs call for spiritual self-improvement, closeness to nature, purify people from
material attachments, svmbalize the unity of a person with the macro- and microcosm [2, 3]. Y,

~N

* Totemism is a religious and social system based on a totem . The totem is the object of worship and
1s considered as the ancestor of the tribe, ethnic and socio-cultural group. The totem is visually an
image of a stylized, real or mvthical animal, bird, marine life, or plants.

*Totemic signs reflect the nature of the depicted character, and resonates emoticnal coloring in
svmbols, details, proportions, colors [5, 11].

~

vy

Figure 3. Animistic and totemic symbols-signs

Thus, in the nomads' culture, animistic and
totemic symbols reflected the concept of peace
and performed differentiating (symbolic, sign) and
communicative functions for people who were in
the same system of world perception. The people
cultures of the Middle East, Asia Minor,
Mesoamerica, and other centers of ancient
civilizations serve as an example of nomadic
metacategories of religion, astronomy, calendar
systems, astrology, and esotericism interrelations.

Informational function - an ornament in
clothes clearly presents, and illustrates individual
identification and information about the clothing
wearer, their gender differences, age, regional
origin, position, marital status, type of activity. [5].

Communicative function implements the
possibilities of verbal communication by visually
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informative means of image, allowing to
determine general information about the owner of
the clothes. The communicative function made it
possible to differentiate and identify people
according to the external signs of clothing, to the
principle of division into certain groups according
to national, ethnic, tribal, and regional
characteristics, to professional characteristics
(types of activity), status as well (hierarchies of
ranks, tribal relations, marital status) [2, 3].
Aesthetic function is realized in delivering
sensual and emotional satisfaction to a person
with an ornament in clothes as a piece of applied
art. Aesthetic function synthesizes the individual
internal needs of the clothing wearer with artistic
expressiveness and harmony of character. The
ornament in clothes is considered, first of all, as
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an object of aesthetic perception and reflects the
heritage of the people's material culture, carries
the features of the historical era, national
character, and creative features, and therefore it
reflects the system of spiritual values of the ethnic
group [8,10,11,12,13].

The study of the scientists’ works in the
fields of ethnography, arts and crafts, designing a
traditional Kazakh costume made it possible to
determine that the semantic content of ornamental
motives is formed by the differentiation of
ornamental signs into the following groups:

1) index signs in the ornament of the
Kazakh traditional costume actually reflect the
likeness of the original source with a real
interpretation of the object or phenomenon, in
details, transferring color, texture, proportions,
and artistic and compositional aspects [5];

2) iconic signs in the ornament of Kazakh
traditional costume have a known natural resem-
blance to the object translating ethnic/national
identity/image/character, moreover, iconic signs
are impossible to use for abstract concepts. Iconic
signs are less conventional (from Latin conventio
- agreement) because their form is a reflection of
the referent physical characteristics [1, 5,
12,14,15].

3) symbolic signs in the ornament of the
Kazakh traditional costume are maximally
conditional, not connected with the object, are
often metaphorical in nature, and replace the
designated object in discourse. Symbolic signs in
the ornament are more difficult to interpret, they
provide stable associative links and create a
unique system of metalanguage - symbols-
allegories. Not being limited by the conventional
semantic connections of the form with a certain
referent, they are correlated regardless of their
actual connection [1, 5, 8].

The study of the ornamental signs’
differentiation into groups made it possible to
determine that the visual system of signs reflects
the cultural semiotic form of historical and
national identity.

The study of the structural components of
Kazakhstan children's sports team’s image crea-
tion made it possible to carry on an inter-
disciplinary theoretical analysis and reveal that:

The design and visual identity of the young
athletes' uniforms are determined by the choice of
color palette, and associated with the national
colors of Kazakhstan, whose symbolism creates
motivation, and reflects the national identity, as
well as the uniqueness and motto of young
athletes. The unique logo and graphic elements
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convey the sporting nature of the team and the
team’s regional affiliation. The typography, made
in linear-animal graphics, the choice of font, and
the style of the inscriptions project energy and
dynamism of young athletes.

The young athletes’ uniforms are created
based on elements of Kazakhstan's national
culture and traditional Kazakh values.

The young athletes’ uniform reflects
healthy lifestyles and physical activity through
team image visuals and associated activities.
Visual tools of the young athletes’ uniform
contribute to introducing moral, cultural, and
national values as well as forming social
responsibility and social activity.

Conclusion

Thus, the goals of research were achieved —
the acmeological interdisciplinary approach in
research made it possible to determine
mechanisms to create image identity of
Kazakhstan children's sports team:

- historical materialism, which is a
motivating tool for the analytical psychology of
archetypes, based on traditional Kazakh values;

- the symbols embody worldview cons-
tants, broadcasting referential signs of moti-
vational and cultural experience.

The study wused scientific-theoretical,
survey-culturological, epistemological methods of
analytical psychology (according to the theory of
archetypes), axiological, structural-semiotic, and
hermetic, as well as methods of cross-cultural
analysis. Based on the results of the study, the
following thesis was formulated - the concep-
tualization of theoretical and methodological base
in the design of children's sportswear contributes
to the actualization of value orientations, as well
as to the development and popularization of
Kazakhstan-made brands.

As a result of the study, it is defined that the
identity development of young athletes’ uniforms
is due to the functions of ornament symbols and
signs:  informational, = communicative, and
aesthetic ones. Visual mechanisms of index,
iconic, symbolic signs reflect the concept of the
Kazakhstan children's sports teams’ image

Thus, the revealed visual sign system of
traditional Kazakh values in creating Kazakhstan's
young athletes’ image plays a key role in
popularization and  further  prospects of
development of Kazakhstan brands of uniforms
for young sportsmen.
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aananmuzamopa pasmepog uacmuy DelsaNano. Taxyce nposedenvi: UK — cnekmpockonuuekoe, 3In1eKmponHoe U
onmuyuecKo-muKpockonuueckue uccineooganus. Hayunvle pesynismamel, nonyuennsle 6 0GHHOL padome, Mozym Ovimo
UCNONBL306anbl 0N OanbHelule2o0 usyuenus npoonem obecneyenus KoM@opmuoi 00yevi0 OONbHBIX ¢ PAITUYHBIMU
3a601€6aHUAMU CINONBL NPU CAXAPHOM Ouabeme, nPU NOJAYUEHUU U UCCTE008AHUN HAHOKOMNOZUMHBIX MAMEPUATIOE C
anmudaxkmepuanvuvimu ceotucmeamu. Onu mozym 0vimev noae3nvl O1A 0UAdEemonozos, opmonedos, a maxice O
npouseooumerneii OpmoneouyecKux uzoenuil u 0oysu.

KiioueBble ciioBa: oproneauieckas CreJibKa, KOMIIO3UTbI, CUWJIMKOH, MUKPOKPUCTALJINYECCKAsL
HEJI10J103a, nnaﬁeaneCKaﬂ croma.

OPTOHEAUAJIBIK YITAPAKTAPFA APHAJIFAH KOMITO3UTTI
MATEPUAJIJAPIBIH K¥YPBIIIBIMBIH 3EPTTEY

'5. AB3AJIBEK¥JIBI, *T".K. EJI/IHAP, *C.11I. CABBIPXAHOBA

(*M.X. JTlynatu areingarbl Tapa3s enipaik ynusepcureri, Kazakcran, Tapas, Tesie 61 60
2M.Oye30B aTbinaarsl OnTycTik Kazakeran ynusepcureri,
Kaszakcran, 160000, lIsimkenT, Tayke xaH, 5)
ABTOP-KOPPECTIOHICHTTIH MEKTPOHIBIK momracel: bekontiru@mail.ru*

Kazakcman xankplHoly O0amybl MeH 21-GYKAMGIHGIY OeH2eli 3P a0amMHblH OeHCAYIbl2biHA miKenell
oainanvicmol. Conzul sHcol10apvl OyKin anemoe rxncane Kazakcmanoa kanm ouademimen ayvipamoiH HAyKACmapOoblH
anumapavikmaii ocyi 0auxanyoa, onapovly 0OacvlM Konwiinizi apmypai mabéan aypynapvina wanoviaowl
Kymvicmapoa maban aypynapoinwviy cedenmepininy 0ipi wviH2ailcbl3 aax Kuim ekenoizi kepceminzen. Cebdedi
KyHOenikmi aakK Kuimoep Ouabemmik madauublH, KAAbIRMbl HCYMBIC IcmeyiHe bIKnaa ememin Kadicemmi
KYPbUIbIMObIK IJ1EMEHNMMEPMEH KAMMAMAChl3 eminmeiioi, COHbIMEH Kamap cepnimoi, amopmu3auuaivlK dcoHe
Oakmepuaza Kapcvl Mamepuanoapoan Hcacan2an OpmoneouAnvlK OyuviMoap Koaoanwvlamaiovl. 3epmmeyoin
MaKcamvl — OpMONEOUANBIK OyiubIMOapoa KOI0AHY2aA APHANRAH CUTUKOH KOMHO3ZUMMEDPIHIH, KYPblibIMObIK,
Kacuemmepin 3epmmey. byn owcymvicma DelsaNano ananuzamopein  xKonoamny apxwviiet MKI] enwemoepi
3epmmenindi. Conoail-axK KOMRO3ZUMMI Mamepuanoapviuvly KypolibIMOvlK Kacuemmepine UK — cnexmpocko-
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RUSLIBIK, IJIEKMPOHObL HCIHE ONMUKABIK-MUKPOCKORUANBIK 3epmmeynep yHcypzizindi. Ocvl j’cympicma anblH2aH
2bLIBIMU HIMUICENep IPMypai maban aypynapel 6ap HayKacmapowl bIH2Ai1bl AAK KUIMMEH KAMMAMACHI3 emy
Macenenepin 3epmmey yuliH, Oaxmepusza Kapcol Kacuemmepi 06ap HAHOKOMROZUMIMIK Mamepuanoapovl
oaitbinoayoa Jcane 3epmmeyoe nauoanamyza 6o0aaovl. Onap oOuabemonozmap, opmoneomep, COHOAI-AK
OpMONeOUANbIK OHIMOEP MeH AAK KUIM OHOIpywinep yuin naioansl 601ybl MyMKiH.

Herisri ce3nep: opTomegusiyIbIK YITAPAK, KOMIO3UTTEP, CHJINKOH, MHMKPOKPHCTAJIbI
eJ110J103a, AHA0eTTiK Ta0aH.

DEVELOPMENT OF ORTHOPEDIC SUPPORT FOR PATIENTS
WITH FOOT PATHOLOGIES

'B. ABZALBEKULY*, °G.K. YELDIYAR, %S.SH. SABYRKHANOVA

(*Taraz Regional University named after M.Kh. Dulaty, Kazakhstan, Taraz, Tole bi str.,60
2M.Auezov South Kazakhstan University, Kazakhstan, 160000, Shymkent, Tauke Khan Ave., 5)
Correspond ing author e-mail: bekontiru@mail.ru*

The level of development and well-being of the population of Kazakhstan is directly dependent on the health
of each person. In recent years, a significant increase in patients with diabetes mellitus has been observed all over
the world and in Kazakhstan, because of which the number of patients with various foot diseases is growing. The
works show that one of the causes of foot disease is uncomfortable shoes, since ordinary shoes do not provide the
necessary structural elements, orthopedic products made of elastic, shock-absorbing and antibacterial materials that
contribute to the normal functioning of the diabetic foot. The aim of the study is to determine the structural
properties of the synthesized silicone composites with the addition of MCC, used in orthopedic products. In this
work, studies of MCC and silicone composites were carried out using the DelsaNano particle size analyzer. Also
carried out: IR - spectroscopic, electronic and optical-microscopic studies were conducted. The scientific results
obtained in this work can be used to further study the problems of providing comfortable shoes for patients with
various foot diseases in with DM; in the preparation and study of nanocomposite materials with antibacterial
properties. They can be useful for diabetologists, orthopedists, as well as manufacturers of orthopedic products and
shoes.

Keywords: orthopedic insole, composites, silicone, microcrystalline cellulose, diabetic foot.

Beeoenue paccMaTtpuBaTbcss Ha ypoBHe IlpaBuTenbcTBa u
s moBblIIEHMST KadecTBa OpTOIEAUYEC- MunucTepcTBa  3/IpaBoOXpaHeHus PecryOnnkn
KO 00yBH IUIst OOJIBHBIX C Pa3IMYHBIMH MATOJNO- Kazaxcran, Tak Kak siBiseTcss BaKHEWIIEH colu-
TUYECKUMU OTKJIOHEHUSMH CTOI, B TOM YHUCIE C anpHOW  mpobnemoit. B 30-50%  ciyuaes
cuaapomoMm auaberuueckoit cromsl (CIC) BO3- 3aboseBanuii cTom mpu caxapuom auabere (CJI)
HUKJIa HEOOXOJIUMOCTh MPUMEHEHUsT MOAu(UII- MIPUBOAMT K aMITyTallUH MO JaHHBIM MPAKTHKYIO-
POBaHHBIX KOMIIO3UTHBIX MAaT€pUaOB C IOBBI- mmx xupypros [7]. BcnenctBue storo mocne
LICHHBIMH TMIMEHHYECKUMH, aHTHOaKTepHalb- aMITyTallMl CTOIl JIETAIBHBIA HCXOJ COCTaBJISIET
HBIMH 1 aMOPTH3UPYIOIIUMHU XapaKTePUCTUKaMH. 28-40%. B Teuenue 5 ier mocie aMIyTalHu
Y mogeir ¢ CHC oOp4HO HapymaeTcs Oonpmoe konmuuectBo OonpHBIX CJl ymmpaer ot
ONOpHO-KMHEMaTH4yecKass (YHKLUUSI CTOIBI, YTO CepACYHO-COCYAUCTBIX OCIOKHEHHUH U Cercuca.
BBI3BIBAET OOJIEBbIE OUIYyIIEHHS U OBICTPYIO B nayunsix uccnenoBanusx [8-11] Bergsie-
YTOMIISIEMOCTh Tpu  JBIKeHMH. [edopmarms Ha 3aKOHOMEPHOCTH: TJIABHOM MPUYIMHON 3a001€eBa-
CTOIBI MPUBOAMUT K OOLIEH CKEJIETHO-MBIILIEYHON HUSL CTOINl SBJISETCA HOILUEHWE HeKoM(OopTHOH
nedopmarmu. Y dYEIOBEKa C  IIOCKOCTOITHEM 00yBH. B moBcemHEeBHOM 00YBH MacCOBOTO MPOM3-
00J1eBOM CHHIPOM MPOSIBIISIETCSA B 00JaCTH CTOIIBL, BOJICTBA HE HCHOJB3YIOTCS CIIEIHAIbHBIE KOHC-
a TakXKe B KOJICHHOM M Ta30-0epEHHOM CycTaBax, TPYKTHBHBIE JI€TallM, HE MPUMEHSIIOTCS OPTOIEAU-
Pa3IMYHBIX YacTSIX MO3BOHOYHMKA. OIHUMH U3 YEeCKHE BKJIAJBIIIN U3 MATKUX, aMOPTU3HPYIOIINX
TIOCIIEICTBAMA  CaXxapHOTO JauadeTa  SIBISIFOTCS 7 aHTHOAKTEePHALHBIX MAaTEPHAIOB, YTO CITIOCOOC-
HE3a)KMBAIOIIME paHbl, JIWA0ETHUECKHE S3BBHI, TBOBAJIO OBl YJIYYIIEHHIO THTHEHHYECKUX CBOWCTB
raHrpeHa, aMIyTanus HOT, 4YTO NPUBOAHUT K 00yBH U KOM(QOPTHOCTH B HOCKe 17151 OommbHBIX C/I.
WHBAJIMIHOCTH ¥ OTPOMHBIM MAaTepUAbHBIM HccnenoBanusaM 1Mo MpUMEHEHHIO OPTOIIe-
3aTparaMm Ha JieueHue u peadbwauraiuio [ 1-10]. TUYECKUX M3ICIHN NI JICUSHUS U TPOQPIITaKTHKA
Obecneuenne OONBHBIX CaxapHBIM auade- pa3NUYHBIX BUAOB 3a00JICBAHUN CTONBI ITOCBS-
TOM CIIEIHATbHON KOM(MOPTHON OOYBBIO JIOKHO meHsl paboTsl [12-14]. Bo Bcex mpoBeneHHBIX
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WCCIICIOBaHUAX OblIa ToKazaHa 3()(OEKTHBHOCTH
MPUMEHECHUSI  OPTONCIUYECKUX  W3ACTHA U3
KOMITO3UTHBIX MaTEepPHAaJIOB Ui MPOPUIAKTHKA H
JICYCHUST PA3JINYHBIX 3a00JICBAHMIA CTOIBI, B TOM
grciie O0NBHBIX THa0eTOM.

B mocnennyie robl IS M3rOTOBJICHHS OPTO-
METUYSCKUX W3JICUN MTPUMEHSIIOTCS CHJIMKOHOBBIC
Matepuaiibl. CHIIMKOHOBBIC MaTepUalibl HMCIOT KOM-
TUICKC TTOJIOKUTEITHHBIX XapaKTEPUCTHK: OHOIOTH-
Yeckas COBMECTHMMOCTh C KOXHBIM TIOKPOBOM
YeJI0BeKa, HEOOXOAUMbIE CAaHUTAPHOXUMHUYCCKUE U
CaHUTAPHO-TOKCUKOJIO-THUECKUE CBOWCTBA.

BMmecTe ¢ Tem, CHIMKOHOBBIE MaTEpUAIIBI
HWMEIOT HU3KKE TIPOYHOCTHBIC Moka3arenu [15,16].
IMosTOMy BOMPOCH MOJM(PHUKANUK STHX MaTe-
pHAJIOB C LIENBI0 JalbHEHIIero UCTIOb30BaHUS B
oproneanuecoii o0yBH HMEIOT MPAKTHYCCKUI
HHTEpEC.

B pabore mposenensr [17] ucciemoBaHus
MMPOYHOCTHBIX CBOHCTB CHJIMKOHA C JI00aBIICHUEM
Pa3IUYHBIX HAMOJIHHUTEICH B BUJE CHIMKOHOBOTO
Mmacia, mtuokcuaa kpemuus, nanofil 116 u MKILI.

Pe3ynbTaThl 3KCIEPUMEHTOB MOKA3aIH, YTO
¢ no6aenenreM MKII cyniecTBeHHO yimydIiaroTcs
MIPOYHOCTHBIE CBOWCTBA CHUJIMKOHA 110 CPABHEHHIO
C IPYTUMHU HATIOTHUTEIISIMH.

Lenbto pabOTBI  SIBJIAETCS HCCIICIOBAHHE
CTPYKTYPHBIX CBOWCTB CHJIMKOHOBBIX KOMITO3UTOB
W HamonHuTened. Jlns 3Toro ObLIM MPUMEHEHBI
METOJbI aaHamu3aropa pa3mepoB uactul Delsa
Nano, HWK-cmekTpockonudekoe HCCIeI0BaHHE,
CKaHUPYIONIUH 3JIEKTPOHHBIA MUKPOCKOIT.

B mnocneanue roapl co3maetcs OOIBINOE
KOJIMYECTBO MOJUMEPHBIX KOMIIO3UTHBIX Mare-
pHAJIOB, COACPIKALIUX MEJKOIUCIICPCHBIC HAIOJI-
HUTEIM C PAa3UYHBIM  Pa3MepoM  YacTHII.
N3BecTHO, YTO pa3Mephbl YaCTHIl HAIMOJHUTEIS U
X pachpejelieHue 110 IOJIMMEPHOH MaTpHIle
BJIMSIOT TIOYTH Ha BCE CBOMCTBAa MarepuajioB [17-
20]. TlosTomy oIpeseieHHe pa3MepoB YaCTHI]
HanoauTeNs B Buae MK nMeer odueHp BaKHOE
TEXHUYECKOE ¥ TMTHEHUYECKOE 3HAUCHUE.

HK-cniekTpockonuekoe ucciaeI0OBaHue SB-
JIAETCS  YHUBEPCAJIbHBIM  (DU3MKO-XMMUYECKUM
METOJIOM M IIO3BOJIAET IMOJYYUTh BaXKHYIO
“HGOPMAIIUI0O O CTPOSHUM MAaKpPOMOJEKYJI H
XapakTepe BHYTPHU- U MEXMOJICKYJISPHBIX CBSI3CH
KOMITO3UTHBIX MaTePHAJIOB.

BaxxHo momMHHTB, 4TO 3200JIEBaHUS CTOIIBI
0O0JBHBIX JgUAabEeTOM HE BCEerga IOJIAl0TCS
MEIMKAMEHTO3HOMY M OIEPALMOHHOMY JICYCHHIO
JI0O TIOJHOTO BOCTAHOBJICHHS CTPYKTYPBHI H
¢byakun  cronbl.  [losTomy paspabotka u
obOecnieueHue OOJBHBIX AWa0eTOM KOM(DOPTHOU
OOyBbIO M  OPTONEAMYSCKUMHU  H3JACIHIMH,
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KOTOpBIC BBIONHSIM OBl MPO(UIAKTUYECKHUE,
TepaneBTHYeckie (YHKIHA C KaXKIBIM TOJIOM
CTaHOBHUTCS aKTYaIbHON MPOOIEeMOH.

Ucxons W3 BBILIEU3IOXKEHHOTO, OOJIBHBIC
CaxapHBIM IHAa0ETOM IOJDKHBI OBITH OOCCIICUCHBI
KOM(OpPTHOH 00YBBIO M OPTOIEAMYECKUMHU H3[Ie-
JUSIMHA € TPUMEHEHHEM MOAU(HUIMPOBAHHBIX
CHECUUANBHBIX KOMIIO3UTHBIX MartepuanoB. s
MMPOM3BOJCTBA OPTOMEAMYESCKUX H3ACTHH IS
OOJIBHBIX JMA0ETOM HEOoOXOIMMBI  OOJIBIINE
(uHaHCOBBIEC 3aTpaThl U HEOOXOJUMO COOIIOAATH
0coOble TpeOOBaHHWS K KOHCTPYKIHH OOYBU H
MartepuangaMm. lIpaBUTENbCTBO W MPOW3BOIAUTETH
0o0yBH JOJDKHBI YAENSATH 0co0oe BHHUMaHHE
0oipHBIM nuabeToM, oOecmednB J3Ty TPYIIY
HaceleHnss KoM(OpTHOW o0OyBbIO H  OpTOIe-
JUYECKUMH U3ACTHSIMU.

Mamepuansl u Memoovl UCCT1€006AHU

UccnemoBarns pa3MepoB YacTHIl HAMON-
autenss  MKIl  npoBogwiauck ¢ HOMOIIBIO
ucatpymenta Delsa Nano, (Beckman Coulter,
Ocaxka, SImoHwmsT), OCHANIIEHHOTO Ja3epoM 658HM u
PETYIATOPOM TeMIlepatypbl. AHaIU3bl TUaMeTpa
gactury MKI]  npoBogmiuce  Tpu  pasa.
AmnanmuzaTopbl pasMepoB uactuil Delsa Nano
HA3MEPSIIOT pa3Mepsl yacTull B Auana3zoHe ot 0,6
HM /10 7 MKM METOJOM ()OTOHHO-KOPPEJSAIHUOH-
HOW CHEKTPOCKONHMH W J3eTa-MOTEHIHAaNl YacTHUI]
pasmepom ot 0,6 HM g0 30 MKM METOAOM
ANEKTPOPOPETHUECKOTO CBETOPACCESHUS.

Hns onpeneneHuss  pa3MepoB  YacTHII,
mippyHIMpYIOIMX ~ BHYTPH  HM3MEPHUTENHHOMN
STMEeKN B pe3ylibTaTe BpOyHOBCKOTO NIBMKEHHMS, HA
oOpasell HAmpaBsIOT Jiyd Jiazepa. JacTHIIbI
paccemMBalOT  CBET,  BBbI3bIBas  (IIYKTyaluH
VHTEHCUBHOCTH  pAacCesHUs,  3aBUCAIIAE  OT
BpeMeHU. B  pesyinpTare paccesHHBIM  CBET
JNETEKTUPYETCS TIOJ  ONpEleieHHBIM YIJIOM H
H3MEPSIETCSl C TIOMOIIBIO0 BBEICOKOYYBCTBUTEILHOTO
nerektopa. [lockoipky ckopocts muddy3un qacTuiy
3aBHCHUT OT UX Pa3MEPOB, TO CKOPOCTh (PIYKTyaIiid
pacceslHHOrO CBeTa CONEPKUT HMH(POPMAIHIO O
pa3smepax. Takum  oOpasoMm, W3  aHanmu3a
(uIyKTyaluu ¢ TIOMOIIBIO  aBTOKOPPEISIIMOHHON
(YHKIMM, TONy4YaeTcsl pacrpesielieHHe pa3MepoB
MPUCYTCTBYIOIIEH MOITYIIALMN YaCTHII,

HK-cnekTpockonuyekoe HCCIIEIOBAHUE.
HUK-cnexkTpsl  KOMIIO3UTHBIX  MAaTE€pUaloOB €
nmobaeienneM MKII B konmdectBax 4, 10, 15, 20,
25% Obun poBeneHbl Ha cnekrpomerpe Nicolet-
577 B muanasone ot 400 no 4000cm 1. O6pasub!
MaTepuanaoB ObLIM TOJTOTOBIECHBI B  BHUJIE
tabnerok ¢ KBr, B coorBeTcTBHM 1,5 Mr BelecTBa
B 250 wmr KBr. OO6pa3ubl KOMIO3UTHBIX
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MaTepHajoB  W3TOTOBJIEHBI
OIMCaHHOM B pabote [15].
ONEeKTPOHHO-MHUKPOCKOIIYECKHE METOIBI.
UccnenoBanus MOphoIOTHH MUKPOCTPYKTYp IIO-
JTy4eHBIX MaTepUAIOB MPOBEIH C MOMOIIBIO CKa-
HUPYIOIIETO 3JeKTPOHHOTO MuKpockoma (COM)
«Quanta 200 FEG». CkaHupyIOIEro 31eKTPOH-
Horo mukpockomna «Quanta 200 FEG» ¢ ecrecr-
BEHHON CpEJOM, YCKOPSIOIIEro HaNpsKEHUE OT
200B go 30kB, katom ¢ TMOJEBOM SMHUCCHEH,
paspemenue < 2,0 am npu 30xB B pexxumax BbI-
COKOTO BaKyyMa, HHU3KOTO BaKyyMma, €CTECTBEH-
HO¥M cpensl u < 3,5 HM mpu 3kB B pexume Hu3-

1o MCTOJHKE,

Tabmuna 1. J{namerps! yactuy MKI]

Koro Bakyyma. Pazmep xameps! 284 MM, § mopToB
JUTST YCTAaHOBKH JIETEKTOPOB M aHAIIN3aTOPOB. 4-X
OCEBOW MOTOPH30BaHHBIA CcTOMMK S50Xx50 wMMm.
OO6pasipl KOMIIO3UTHBIX MaTepHaiOB TOTOBUIHCH
B BHJIE CPE30B.

Pesynromamut u ux oocyscoenue

HccnenoBanne CTpyKTYpHBIX CBOMCTB KOM-
MO3UTHBIX MaTepuajioB. B pesynbrare ucciaeno-
Banusa 4actuny MKI[ nokazaHo, 4To cpeaHui
pasMep wyactuil coctaBiasier 17.4um u monu-
IHCIIEpCHOCTE- 2,2 (Tab.1).

U3mepenne Jnamerp 9acTHil, HM [Tokazarenpb MOIUAUCIEPCHOCTH
| 13812 2,263
1 17049,5 2,322
1l 21232 2,039
Cpennee 17364,5 2,208

HK-cnexktp MKII npencraBieH Ha pucyHKe
1. B MK-cnektope mupokas 1mosioca MmorjaonieHus
MKII B obmactu 3700-3100cm™? cesiama ¢ Ba-
JICHTHBIMHU KOIICOAHUSAMHU THIPOKCHIBHBIX TPYIIIL.
B o6macTu criektops 3000-2800 €M™ aGmoaator-
cs BajieHTHBIC KojieOanus C-H cBs3eii METHHOBBIX

6,5 LFi 0ct05 1907:182012 M0t o

[p414.4
34009

6,01
5,51
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4,51
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2,51
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z,oé
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0,01
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Pucynok 1. UK-cniektp HanosHutens B Buae MKI]

HK-cniekTpockonuyeckue HCCIIEIOBAHUS
CTPYKTYphl CWJIMKOHA W KOMIIO3UTOB C mJ00aB-
neanem MKI] ma UK- ®@yppe cnekrpodoTomerpe
Tensor 27 mnpuBemensl Ha pucynke 2. C
nooasmenneM MKI[ B cocraB cwimkoHa B
koauuecTse 0, 10 1 20% moka3bIBalOT U3MEHEHUST B

u MetunenoBblx Tpynn MKILI. B obnactu ~1650
-1
CM ™ HaOmromaeTcsl TOTJIOIICHUE aJcOpOMpOBaH-

HOM MoOJeKyabl Bojabl. Ilosockl moryiomeHus

~1060 oM’ MIPUIACHIBAIOT ~ BAJICHT-HOMY
konebanuto C-O cBszu B HC3-OH rpynme.

2000 1500 1000

Wavenumbers (cm-1)
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UHTEHCUBHOCTH 1morjionieHns B ooOmactu 1094-
1000 cm?, kotopsie cooTBeTcByIOT Si-O-Si CBA3BAM.
Hebopmanmontoe konebanne Si-CH3 Habmomaercs
npu nojoce nornomenre 1263 cm?, CHz—rpynm
npu 2964 cm?l, BanentHnle koneGanus Si-C
HpPOSIBIISIOTCS B 00JIACTH HOTJIOMIEHUs 796 cm™,
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Pucynok 2. UK-ciekTpbl CUJIMKOHA U KOMIIO3UTOB CUJIMKOHA

Muxkpockonuueckue cHumkn MKI[ Ha
COM mnpezncraBineHsl HA pUCYHKE 3 B 0030pHBIX U
JeTanbHbIX BUAaX. JleTanpHbI MPOCMOTP MOKa-

3an, yro MKI[ umeror ¢opMmy monumMepHOro
acconpaTta Wid TI00yn. A pa3Mepsl 4acTHIBI B
nuanasone 10-20pm.

Pucynok 3. Mukpokpucrammnaeckue cHUMKH MKILI, a -0030pHBIi BUI, O - JeTaNbHBIA BUA

Mukpockonuyeckue cHUMKA Ha COM mns
M3YYEHUS! B3aUMOJCHCTBUS MEXAY KOMIIOHEH-
tamu [IJIMC/MKI u pa3pyiieHus: moBepxXHOCTeH
koMrio3uToB ¢ goOaBimenueM MKI] B pa3HbIX
KOJIMYEeCTBaX TMpPEACTABICHBl Ha pPUCYHKe 4.
OO630pHBI  TIpOocMOTp  (pHc. 4a) TIOKa3bIBaeT
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KOMOWHHUpOBaHHYIO NoBepxHOCTh yacThn MKIL] B
MaTpHILIE CHIINKOHA.

Kak BumHO M3 Ooiee MOJIPOOHBIX MUKPO-
CHUMKOB, CYIIECTBYIOT OIIPEIEJICHHbIE ITyCTOTHI
BOKpyT HekoTophix yactuly MKII, uro cBuaerenn-
CTByeT O cnaboM B3aMMOJICHCTBUHM CHIIMKOHA C
yactuiiamu MKII.
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Pucynok 4. MUKpPOCKOIMYECKHIE CHUMKH KOMITIO3UTHBIX MaTePHAJIOB: a -0030pHBIIl BU; O - JCTaIbHbIA BUIL.

3akniouenue, 61600bl

B pesynprate MK-cnexkrpockonuyeckoro
aHallM3a KOMITO3UTHBIX MaTepHallOB  ITOKa3aHo,
YTO TIOJIOCHl TOTJIOIIEHHUSI CIEKTPOB  COOT-
BETCTBYIOT CHEKTpaM HCXOTHBIX KOMIIOHEHTOB —
cwmmkona u MKI[. C yBemnmuenmem MKI] B
COCTaBE€ CHJIMKOHAa HAOJIOMaeTCsl IOCTEIIEHHOE
YMEHbILIEHUE CTETeH! MOTJIOUIEHH T0JI0C CBs3ei
Si-O, Si-O-Si u Si-C, uro cBsA3aHO C BO3pPOC-
TaHueM 3(pQeKTa MoIMMEPHON e eIUTFOIO3bI.

B pesynsrate uccnenosanus wactury MKL] ¢
HCIIONb30BaHneM ucHTpyMenTa Delsa Nano u COM
MOKa3aHO, YTO pa3Mepbl YacTHI[ COCTABILIIOT B
cpemaeM 17,4uM © pacnpeneneHbl XaOTHYHO, YTO
TIO3BOJISIET TIPHMEHSITH UX B KaUeCTBE HAITOIHUTEIIS
JUTSL PA3INYHBIX TIOJIMMEPHBIX MaTepHAIOB.

Hayunble pe3ynbTarbl, TIONyYeHHBIE B
JaHHOW padoTe, MOTYT OBITH MCIIONB30BAHBI IS
JabHEHIero M3y4YeHus: mpodiieM obecneueHus
KOMQOpPTHOW OOYBBIO OONBHBIX C Pa3IMYHBIMH
3aboneBanusmu cromel pu CJl; mpu momydeHUn
U WCCIIeIOBAaHUHM HAaHOKOMIIO3UTHBIX MaTEpPHAaJiOB
¢ aHTHOaKTepUaNbHBIMH cBO¥icTBaMu. OHH MOTYT
OBITh TIOJIE3HBI ISl TUA0ETOJIOTOB, OPTOIE/OB, a
TaKXKe IS [POU3BOAMTENICH OPTONEINYECKUX
H3JIEIHIA U O0YBH.
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A COMPREHENSIVE METHOD OF SOAKING SHEEPSKINS WITH SULFURIZATION

ok rakHmETBAY @ msh. pzHUNISsEKOY @
M. saroarsek @ 21 kopirov @

(*Taraz Regional University named after M.Kh. Dulaty, Kazakhstan, 080012, Taraz, Tole bi Street, 60,
2Tashkent Institute of Textile and Light Industry, Uzbekistan, 100100, Tashkent, Shohjahon Street, 5)
Corresponding author e-mail: karakulova.zharkinkul@mail.ru*

Soaking is the first and one of the most important preparatory operations in fur dressing. Soaking determines
the successful completion of subsequent technological processes. The purpose of soaking is to bring the skin into a
state close to paired state in terms of the amount and uniformity of moisture distribution in the leather tissue and
hair. This makes it important to find the optimal soaking recipe. The classic soaking method leads to damage to the
structure of the dermis, due to which the structure of the soaked dermis differs from the structure of the dermis in
the paired state. To solve this problem, it is necessary to find an innovative soaking method that both meets soaking
standards and preserves the structure of the dermis close to the paired state. This article discusses a comprehensive
method for soaking sheepskins with sulfurization. An experiment was conducted with 4 batches preserved using
different preservation methods. These batches were soaked using our suggested recipe, using sodium sulfate and
sulfuric acid. As a result of the interaction of sodium sulfate with sulfuric acid, sulfur is formed, which interacts
with the functional groups of collagen. This interaction is one of the ways to sulfurize the semi-finished product. In
addition, the resulting sulfur affects not only the soaking process, but also subsequent processes, causing synergy in
the technological process chain. Analysis of the process results allows us to conclude that this soaking method
complies with established standards. Since the watering of the raw material in each of the preservation methods is
above 65%, as well as the indicators of the structure of the dermis, soaked with sulfur, are close to the indicators of
the structure of the dermis in the paired state.

Keywords: soaking, sulfurization, preservation, sheepskin, watering, sulfuric acid, semi-finished
product.
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KOMILJIEKCHBII CIIOCOB OTMOKH OBUWH C CEPHEHUEM
Yl K. PAXMETBAM*, *M.III. JDKVHUCBKEKOB, *M.I1I. IIIAP/IAPKEK, *T.JK. KOJHPOB

(*Tapasckmii pernonanbublii yausepeurer nm. M.X. Jlynaru, Kazaxcran, 080012, r. Tapas, yu. Toue 6u, 60
’TamkeHTCKHMI HHCTUTYT TEKCTUJILHOM H JIETKOH MPOMBINIEHHOCTH,
Y36exucran, 100100, r. Tamkenr, yi. Hloxxaxon 5)
DnekTpoHHAs MouYTa aBTOpa Koppecmnonaenra: karakulova.zharkinkul@mail.ru*

OmmoKa aenaemca nepeoil u 0OHOU U3 CAMBIX GANCHBIX NOOZOMOGUMENbHBIX ONEPAUUIl 6bIOCNKU Mexd.
Ommoka obycnaenusaem ycneuwiHoe RpOMeEKAHUE NOCAEOYIOuUX MexXHo0cuueckux npoyeccos. Llenvio ommoku
AGNACMCA NPUGEOEHUE WIKYPbL 6 COCHOAHUE ONU3KOe K HAPDHOMY RO GeJIUYUHE U PAGHOMEPHOCMU PaAcnpedesieHUs
671021 6 K0JHCEe60ll MKAHU U 6010cA. Imo 0enaem Gaj)CHbIM NOUCK ORMUMAIbHO20 Peyenma npo6eoeHus OmmoKu.
Knaccuueckuit cnocoé6 ommoku npugooum K NOGPENCOEHUI0 CHPYKMYpPbl 0€PMbl, U3-34 KOMOPO20 CHMPYKMypa
OMMOYCHHOU 0epMbl OMIUYACHCA OM CHMPYKMYPbl 0€pMbl 6 napHom cocmoanuu. UYmodovr pewiumsv OAHHYIO
npoonemy, HeoOX00UMO HAUMU UHHOGAUUOHHBLL CROCOO OMMOKU, KOMOPbUL O00OHOBPEMEHHO COOMEEmCIEyent
HOpMAM OMMOKU U COXPAHAEm CMPYKmypy Oepmvl Oau3Kkoil K napHoii. B dannoii cmamve paccmampueaemcsa
KOMNIEKCHbUL cnocod ommoku oe4un ¢ cepuenuem. bvin nposeeden 3xcnepumenm c¢ 4 napmusamu,
KOHCEPBUPOBAHHBIMU PATUYHBIMU CROCOOAMU KOHCEPEUPOGKU. Imu napmuu O6bliu OMMOUEHbl NPedn1azaembvim
HaAMU peyenmom, ¢ UCNOIL3OGAHUEM CyNbhama Hampus u cepnoil Kuciomowl. B pesynomame e3aumooeiicmeusn
cynvpama nampus ¢ cepHoil Kuciomoii oépasyemcsa cepa, Komopasa e3aumoodeiicmeyem ¢ (PYHKUUOHATbHbIMU
zpynnamu Koanazena. Imo 63aumooeiicmeue a6aaemcea 00HUM U3 cnocoooe cepuenusn noaygaopuxama. Ilomumo
IMo20, 00pazoeaswianca cepa enusem He moJibko Ha NPoyecc OMMOKU, HO U HA ROCEOYIouiUe NPOUECChl, 6bI3bIEAs
CUHEPZUI0 8 MEXHON02UYECKO Uenouke npoyeccos. Ananu3 pe3ynbmamos HPOYecco8 No360jiem CcOenams
3aKI04eHUe, YMO OAHHbBLL CHOCOO OMMOKU COOMEEmcCmeyem yYCMmAaHo61eHHbIM Hopmam. Tak Kax 006600Henue
CLIpbAl NPpU KAMHCOOM U3 Cnocofoe Koncepeuposku eviuie 65%, a makoyice nokazamenu cmpyKkmypvl 0epmbl,
OMMOYCHHbIE CEPHEHUEM, DNUZKU K NOKA3AMENAM CIPYKHYPbl 0epMbl 6 NAPHOM COCHIOAHUU.

KaioueBble cii0Ba: 0TMOKa, cepHeHHE, KOHCEPBHPOBaHHE, OBYMHA, 00BOJHEHHE, CEPHAsl KHUC-
JI0Ta, Moty (adpukar.

KOM TEPICIH KYKIPTTEYMEH KEIEHJEJITEH XKIBITY 9IICI
YL K. PAXMETBAM*, *M.ILI. JDKYHUCBHEKOB, *M.11I. IIIAP/JAPSEK, *T.JK. KOJHPOB

(*M.X. Tynatu areingarsl Tapa3s enipaik ynusepeureri, Kazakceran, 080012, Tapas k., Tese 0u komeci, 60,
2TamKeHT TOKBIMA JKIHE JKeHLT OHEPKICIN HHCTUTYThI, O30eKcTaH,
100100, TamxkenT K., lHlox:xxaxon keueci, 5)
ABTOp-KOpPECTIOHACHTTIH eKTpoHAbIK motrrackl: karakulova.zharkinkul@mail.ru*

Ynoipnix mepini onoey mexnonozuacvinoa xcioimy npoueci anzauikbl HcoHe MAHBIZ0bL OallbIHObIK Onepayus-
aapeinty, Oipi. Kioimy Keulinzi mexHon02uANBIK npoyeccmepoiy; commi aAKmaiyblh KAMmamacol30anovipaonl. Kioimy
MaKcamul mepi WuKi3amuli Cyianyst 00ubIHUA 0a, blI2AT0bIH MAPAy MOIUIEPIH DIpKeNKize Kemipy Hea2blHAH 0a, MAasl
mepicin Jcana colnvIPLUI2an Kytice HeakpiHoamy 0onvin maoviiaovl. byn owmaiinet scioimy macinin maoyovt mansizovt
emeoi. Knaccukanwvix, icioimy 20ici 0epmanvly KYpbUIbIMbIHbIH, OY3blAYbIHA JKeledi, COHbIH apKACbINOa CiHipinzen
0epManbly KypbllblMbl HCYNMbIK Kyiidesi 0epma KYpbUlbIMbIHaH epeKuienenedl. byn maceneni wiewty ywiin ncioimy
CIaHOAPMMmMapsIHA CIKeC KeJIemiH JHcoHe mePini JHCana ColnblPblizan KyiiH CAKaimyli UHHOBAUUAIBIK, HCiOimy a0icin
mady Kaxcem. Byn maxanada Koiut mepicin Kykipmmey Keuienoell 20ici KapacmuipbliblHZaH. Opmypii KoHucepeiney
a0icmepin Konoanvin Koncepeiienzen 4 napmusamen madicipube xncypeizindi. byn napmusnap nampuit cynvghpamor men
KYKipm  KblIUKbUIBIH RAUOAIAHbIN, 003 ycblHzan macin Oouvinwa cynanzan. Hampuit cynopamoinvty KyKipm
KblUIKbUIBIMEH IPeKemmecyi Hamudicecinoe KyKipm my3iiin, KouazeHHiy )yHKUUOHAIObIK, MONMAPbIMEH apeKemmeceoi.
byn apexemmecy scapmoinaii padpuxkammol KyKipmmey macinoepiniy oipi 6onvin maowviniaovl. Convimen Kamap, naioa
0on2an KyKipm mekx CiHipy npouecine 2ama emec, Keneci npouecmepze Oe acep emiin, MeEXHOI0UANLIK Hpoyecmep
mizbecinde cunepzuanvl myowipaowt. Ilpouecc nomuoicenepin manoay oyn ycioimy adici Oenzinenzen cmanoapmmapza
caliKec Kenedi 0ezen KOPuImbIHObL JHeacay2a MyMKInOik depedi. Koncepeiney adicmepinin apKaiicoicol yulin WiuKizammuty cy
Mmonwepi 65% oncozapvl 0012aHObIKINAH, COHOAN AK KYKipMNEH CYl1aH2aH O0EPMAHbIY KYPbUIbIMbIHbIH, KopcemKiuimepi
JHCANAOaH, CLINBIPLUIRAH KYTi0e2i 0epMAHbBIY KYPbUIbIMbIHbIY KOPCEMKIUWIMEPIHe HCAKbIH.

Herisri ce3aep: #xibiTy, KyKipTTey, KOHCEepBijey, KOi Tepici, bIIFAHABIPY, KYKIPT KbIIIKBLIbI,
JKapTThIIAl GadpuKar.
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Introduction

Leather and fur formed one of the most
important groups of material to serve different
human needs [1]. Around 8 million tons of wet
salted hides and skins are converted into leather
annually [2]. The European Union is the main
exporter of pelts worldwide accounting for the
64% of the total production with the States of
Denmark, Netherlands, Finland and Greece being
the main producers. Other significant fur
producers are the United States of America and
China, with China being the main exporter of fur-
derived commodities and clothing [3]. Sheepskins
make up 6% of the raw material used by the world
leather industry [4].

As for Kazakhstan, despite the great potential
of the leather and fur industry, provided by new
equipment, a huge raw material base, as well as
established markets, the industry has significant
problems. The only way to solve existing problems
in a highly competitive environment is through
innovation in the industry.

One of the effective directions for obtaining
materials in an innovative way with high demand
is the production of semi-finished products with
high value, and lower costs spent in the
processing of auxiliary materials, which affect the
formation of the desired qualities of the material.

This article presents the findings of a comp-
rehensive study on the sheepskin fur manufac-
turing process technology. This technology should
have a multi-faceted impact, complementing the
main and subsequent processes of dressing. One
of the ways to solve this problem is to expand the
impact of each process. The technology being
developed in this case offers a solution by enhan-
cing the influence of the soaking process on the
formation of the semi-finished product's structure.

Soaking is the first and one of the most
important preparatory operations in fur dressing.
Soaking determines the successful completion of

subsequent technological processes. Therefore,
the purpose of soaking to saturate the skins with
moisture and render them pliable for subsequent
processing steps. [5].

Evolution has made the natural structure of
the dermis most adapted to external physical and
mechanical influence. In other words, the stru-
cture of the dermis in a paired state is the standard
for any semi-finished product. However, classical
soaking methods often result in structural damage
to the dermis, due to which the structure of the
soaked dermis differs from the structure of the
dermis in the paired state. To solve this problem,
it is necessary to find an innovative soaking
method that simultaneously complies with soa-
king standards and maintains the structure of the
dermis close to the paired state. This method is a
comprehensive method of soaking sheepskins
with sulfurization (MoxHO 71 100aBHTH CCBHIIKY
Ha UCTOYHHUK, €CITH €CTh).

Materials and research methods

The scientific and practical direction of the
soaking process was studied through an experiment
during which semi-fine fleece sheepskin skins were
prepared. Then they were assembled into different
batches, consisting of 4 sheepskins, with different
methods of preservation. Salt curing i.e., using
different salts, mostly sodium chloride, is the most
traditional acceptable method, which is regularly
practiced in most of the tanneries for hides/skin
preservation [6].

Various preservation methods were selected
to empirically validate the efficacy of sulfur-soaking
sheepskins, particularly in the case of hides treated
with different preservation techniques.

To study our proposed method of soaking
raw materials for various preservation methods,
the data of each batch of raw materials was
studied and their properties were established.
Physico-mechanical and chemical properties of
raw materials are given in Table 1.

Table 1. Physical-mechanical and chemical properties of raw materials

Indicators Batch 1 Batch 2 Batch 3 Batch 4
Method of Dry-salted Fresh-dry Preservation with Wet-salted
preservation preservation preservation Diammonium Phosphate preservation
Area, dm? 167 165 168 170
Weight of skins, kg 9,51 7,65 9,24 13,38
Hair thickness, pm 27 26 28 30

One of the skins from each batch was cut
using the asymmetrical fringe method. Using the
results obtained from the experiment with
asymmetrical fringe, the four prepared batches
were soaked. After this, following the accepted
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methodology, the effect of various preservation
methods was studied.

The parameters of the soaking process
under semi-production conditions were adopted
based on the results of laboratory studies. In many
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cases soaking is divided in two stages which can
be called the first and the second soaking [7].

The soaking was carried out according to the
following procedure. After the batch is completed,
the raw materials are sent to the soaking process 1,
which is carried out under l.c. 12, temperature 35 °C,
for 10-12 hours. Bath composition: Sodium
silicofluoride 1 g/, Novost powder (Kazan
Chemical Plant, Russia) 0.5 g/l. Next, wash for 10
minutes in running water at a temperature of 25-27
°C. After washing there is a soak 2.

The transformations of raw skins into
leather are performed in particular reactors termed
drums [8]. Soaking 2 was carried out under semi-
production conditions in a wooden drum with a
capacity of 200 liters at l.c. 8, and temperature 32
°C, for 12 hours. Composition of working
solutions, concentration of substances: sulfonol
0.6 g/l, sodium sulfate 6.5 g/l, sulfuric acid 4 g/l
was added within 3 hours. Prior to submerging in
sulfuric acid, the specimen weights and diameters
were measured [9]. Sodium sulphate (NazSOq)
have the properties as melting point around
900 °C, boiling point 1400°C, density 2.7gm/ml
and soluble in water, glycerol and hydrogen
iodide and insoluble in ethanol [10].

As a result of the interaction of sodium sulfate
with sulfuric acid, sulfur is formed and engages with
the functional groups of collagen. This interaction
constitutes one of the pathways for sulfurizing the
semi-finished product. In addition, the resulting
sulfur affects not only the soaking process but also
subsequent processes, causing synergy in the
technological chain of processes.

Subsequently, a series of procedures were
conducted, including drainage, spinning on an
MM2-47 fleshing machine equipped with dull
knives, haircut, fleshing, and washing-degreasing.
After these processes, soaking control was carried
out. The semi-finished product was checked
organoleptically and its water content was
determined. Next, the structure of the dermis was
studied and compared with the structure of the
dermis of paired-state skins.

Literature review

Surfactants are extensively used in various
fields, such as textile, food processing, and
petroleum. The market primarily offers three main
types of surfactants: cationic, anionic, and
nonionic surfactants. [11]. Surfactants are
substances that adjust the surface tension of the
target solution and change the steric hindrance
between abrasive particles. Their molecular
structure has hydrophobic groups at one end and
hydrophilic groups at the other end [12].
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Surfactants have amphiphilic properties resulting
in affinity for polar and non-polar media [13].

Currently, most of the surfactants are
longchain fatty acid ester surfactants with low
wettability [14]. Compared with enzymes and
nanocomposites, surfactants, as the most common
chemical raw materials, have attracted much
attention because they are used in almost all leather-
making processes. Unfortunately, conventional
surfactants need to cooperate with other auxiliaries
and only promote the penetration of the auxiliaries to
the skin during the application. Particularly,
bactericides and dyefixing agents must be used in
soaking and dyeing processes, respectively, which
brings the waste of resources [15].

In our case, Novost powder and sulfonol act
as surfactants. Sulfonol ranks first among
surfactants produced in Europe and the United
States. This is explained by the availability of raw
materials, simplicity of the technological process,
high surface-active properties, and low cost of the
product. The Novost powder is based on a
resource unigue in its properties — cachalot fat.
The selection of this resource was also influenced
by its ready availability within our country.

Results and discussion

Proper soaking should ensure watering of the
raw material with minimal loss of raw material; the
skins should contain at least 65% moisture.

Checking the water cut in the studied
processes showed the following results:

1st batch — 67%

2nd batch — 69%

3rd batch — 67.5%

4th batch — 71%

These data indicate that with any
preservation method, soaking with sulfurization
complies with established standards, which
confirms the suitability of this soaking method.

A comparison of the structure of the dermis
showed its closeness to the indicators of the
structure of the dermis in the paired state. In this
experiment, we employed a method that not only
prepared for subsequent processes but also
contributed to the homogenization of the results of
the tasks being solved. Analysis of the results of
the processes allows us to conclude that a sharp
change in the composition of the reagents of the
second soaking allows to change the structure of
the skin to some extent. Which is the main
objective of this soaking process. The soaking
solution we propose showed its effect on the
formation of the structure of the semi-finished
product under study.
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Conclusion

The soaking method we proposed has
proven its effectiveness and compliance with
established standards. Analysis of the results of
the processes allows us to conclude that this
soaking method meets the requirements for
soaking methods. Since the water content of raw
materials for each of the preservation methods is
above 65%. And also the indicators of the
structure of the dermis soaked with sulfurization
are close to the indicators of the structure of the
dermis in the paired state.
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(*KEAK «M. Oye308B arbinaarel Onrycrik Kazakeran yausepcureri»,
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Kas3ipzi ke30e cunmemuKkansik, Kinem oyisimoapol mypmoviCHbIK H#caz0aiiod Key KoA0aHslc MankaH, COHbIMeH
Kamap mexHUKAaIblK cunammamaiap 0oivlinwia onap maouzuoan dipwiama epekuieneneodi. bepikmizi scozapol,
wiipyze uKemoinizi JHcoK, MyCmiK 2amMmacsl AayKblMObl JHCIHe O3IHOIK KYHbIHbIH MOMEHOLNiZiHe 0aillanbicmul.
Cunmemukanvlk Kiiem OyiblMOapvulHblY KONWNici KACbIHOG MYpP2an 3ammap meH 0Oacka o0a Oyivimoapovly
MymaHyblHa OMMbIH, HCHIIOAM IHCAHYLIHA Cenmizin muzizedi. Opm Ko3iH myovipamoviH CipinKe, memeKi, KblcKauia
myibiKkmany coHe abdaiicvi3oa opm mywvlHOay dicazoainapvl. 3epmmeyodiy, Hezizei maxcamuvt KIIC «ban
Texcmunvy oHOipemin CUHMEMUKATBIK MOKbIMA KileM OYilbMOapulHbIH JHCAHY JCoHe mymany adicmepin dazanay.
3epmmey HblcaHbl: NOAUMED MANUBIKADLIHBIY MYMAHYbl, MOKbIMA MAMEPUANOAPLIHbIY NOJTURPORUNEHOIK
MoOuuyupienzen mepmoKblUKbLIObIK 0eCmPYKyua yoepiciniy opm Kayincizoizi Kacuemmepine 0ailianvicmul.
AKIIC «ban Texcmunv» Heat Set cinmepininy ap mypai mul2vi3061261 MeH my2ZiniH Y3bIHOBI2bIHA  Kapail,
CUHMEMUKANLIK Killem OyubIMOapuluvly dcany yoepicin zepmmey dcypeizineen oonamuin. Hezizei scypeizineen
3epmmeynepoiy, Homudiceci OoubIHUA KieMHIH, my2i OuiK 00n2an cailbl Hcany oenezeili e ricozapuvl 601advl. Kinem
Jcanzan Kesde epuodi, an myci Kapa Koumaudcoldy cyiblkmulk mypinde o6onaodvt. KIIC "ban Texcmuns'
CUHMEMUKANLIK KileM OYiublmMOapvlna dcypeizineen 3epmmeyodit; KYHObLIbIbl 071apOblH Hecizinde OHOIpinemin
Mamepuanoapoviy Heany (mymany) oeHzeilin oHoey maianmapvl MeH opm Kayincizoicin memeHoenty apKbliibl OHbl
maoicipubede Konoauy.

Heri3ri ce3aep: CHHTETHKAJBIK KijJeMaep, MOJUNPONMJIEH, JKaHy, TYTaHy, TOKbIMa MaTe-
pHaIaphl.
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B nacmoauiee spems cunmemuueckue Koepoevle u30eius WUPOKO UCHOIb3YIOMCA 6 Oblmy, maKk KaK no
mMexXHUUYecKuUM XapaKmepucmukam OHU bl200HO OMJIUYAIOMCA OM HAMYPAIbHLIX. IMO C6A3AHO C UX GbICOKOU
HPOYHOCHIBbIO, OMCYMCHIBUEM CKIOHHOCHU K HUEHUIO, WUPOKOU UBCHI060U 2AMMOI U OMHOCUMENIbHO HU3KOIL
cebecmoumocmuio. OOHAKO, 71€2KOCMb, 80CHIAAMEHEHUS U NOBLIMEHHAA 20pPIOYechb 00bUIUHCIMEA CUHMEmU-
YecKuUX KO8pO8vlIX U30eauil Nnpueooam K ObiCMpPOMY DACHAPOCHIPAHEHUIO 0ZHA MO HUM, 80CHIAMEHEHUI0 Opy2ux
uzoenuil u npeomemos, HaxooAwuxca noodauzocmu. Hcemounukamu 60320panus Oblid CRUYKU, CU2APEMbl,
HeoCmopox cHoe odpauienue ¢ ozHeM, KOpOMKoe 3amblKaHue. B ceasu ¢ ymum uyenvio uccinedosanusn sensemcsa
uccneooeanue npoyecca 20peHus MmeKCMmuabHblX cuHmemuueckux xoepoevix usdenuit TOO «ban Texcmunv» ¢
obocnosanuem Haubosiee pPAUUOHATLHLIX MEMO008 OUEHKU 6ochnaamensemocmu u zoprodecmu. Ilpeomem
UCCNIE008AHUIL:  NPOUECCHl  MEPMOOKUCTUMENbHOU  0eCMPYKYUU  MOOUPUUUPOBCAHHBIX NOTUNPONUTEHOBHIX
MEKCMUIbHBIX MAMEPUATIO8 U UX 63AUMOCEA3L C HONHCAPOONACHBIMU CEOUCHBAMU, 60CHIAMEHAEMOCHb 60JI0KHO-
oopazyrouux noaumepos. bviiu nposedennvt uccnedosanus npoyecca 20peHUs CUHMEMUYECKUX KOBPOBBIX U30eN Ul
TOO «ban Texcmunwv» ¢ paznuunoii naomuocmoto numeii Heat Set u onunvt éopca. Ha ocnosanuu nposedennvix
HAMU UCC1e006anUll OblAU COENAHBL 8bIEOOBL, YMO UeM 6bliie 60PC Koepa, mem evluie yposens 2openus. Koepuol
mawm npu 60CHIAMEHEHUU, A MAKIHce UMeIOm yeem 6 eude uepHou incuoxocmu. llennocmvro nposedennozo
UCCNIe006AHUA AGNACHMCA, YMO HA UX OCHOBE MOMCHO NPOU3BO0UMb KAACCUDUKAUUIO Mamepuaioe no cCmeneHu
2oprouecmu (60cCniameHAeMOCIU) U pa3padomams mpedosanus K cCUHMEMUYEeCKuM Koeposwvim uzodeauam TOO
«ban Tekcmunby noHUNCEHHOI NONCAPHOT ORACHOCHU C YUENOM UX 603MONCHO20 NPUMEHEHUA HA RPAKMUKe.

KiroueBble ¢jI0Ba: CHHTETHYECKHE KOBPbI, NMOJUIIPONMUJIEH, TOPCHUE, BOCINIAMECHCHHUE, TEKC-
THJIbHbIC MaTepHaJIbl.
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STUDY OF TEXTILE CARPET COMBUSTION PROCESS
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Currently, synthetic carpet products are widely used in the home, as they compare favorably with natural ones
in terms of technical characteristics. This is due to their high durability, lack of tendency to rot, wide range of colors
and relatively low cost of production. However, the ease, ignition and increased flammability of most synthetic carpet
products result in rapid spread of fire through them, igniting other products and objects in the vicinity. The sources
of the fire are usually matches, cigarettes, careless handling of fire, and short circuits. In this regard, the purpose of
the study is to investigate the combustion process of textile synthetic carpet products of 'Bal Textile" LLP with
justification of the most rational methods of flammability and combustibility assessment. Subject of research:
processes of thermo-oxidative destruction of modified polypropylene textile materials and their relationship with fire
hazard properties, flammability of fiber-forming polymers. The combustion process of synthetic carpet products of
Bal Textile LLP with different Heat Set yarn densities and pile lengths were investigated. Based on the research we
have done, it has been concluded that the higher the pile of the carpet, the higher the level of combustion. Carpets melt
when ignited and are also colored as a black liquid. The value of the conducted research is that on their basis it is
possible to classify materials by degree of combustibility (flammability) and to develop requirements for synthetic carpet
products of LLP ""Bal Textile™ of reduced fire hazard taking into account their possible application in practice.

Keywords: synthetic carpets, polypropylene, combustion, ignition, textile materials.

Kipicne JKarblHAH, TIOJUIPOINWICH TaJIIBIKTaphl HIMKi3aT

[NonunponuneH eHxipicTe MaHBI3BI 0ap, €H peTiHAe maiganaHbpUIaTBIH KeHoip apHalbl TYTHI-
QIFAIKPl CHHTETHKAIBIK CTEPEOPETTETII TOIH- HyZIarbl JKOFapbl MEXaHUKANBIK OEpiKTiri, OTKa
Mep [1], Ka3ipri yakpITTa TEXHUKAIBIK MaKcaTTap TO3IMIIi, MEKTP OTKI3TITIK (aHTHCTATUKANIBIK),
YIIIH €H JKbUIJIaM JIaMbIll KeJe JKAaTKaH TaJIIbIK JacTaHyFa Kapchl Kacuertep (Hemece 63iH-e31
0O0JIBITT TaOBLIAIbI, HETI3Ti CHIaTTamMallapblHa Te- TazapTy), YIBTPAKYITiH COyJeleHyre TO3IMILTIK
MEH KYHIBUIBIFBIMEH KaTap y3iry OepikTiri xo- CHUSIKTHI TAIIIBIKTHIH KOCHIMINA KACHETTEPl KaXKeT
Fapel, COHFBI 10 XbUT iMIiHIE MIaMaMEeH TYpPaKThl Oomybl MyMKiH. [TomunponuneH ToKbiMa OYHBIM-
ecimi 1 xbua 5 % kypanpl. 1999 xeuibl monmo- JapbIHBIH KacHeTTepi MeH (QYHKIUSUIAPBIH KaK-
JNeQUH TANIBIKTAPBIHBIH JIEMIIK TYTBIHYBI 5,5 capTyra OarbITTaJFaH SPTYPJIi 3epTTeyiaep oMl ae
MUJUIMOH TOHHAJAH acThl OHE QJIEMJIK CHHTeE- xyprizutyne [7,8]. JlereHMeH TNOJUIPONMIICH
TUKAJIBIK TAJIBIKTAp OHIIpiciHiH 18%  Kypambl TaJIIBIKTAPEl KOMITETEH Tamallla KacHeTTepre ue,
[2, 3]. TlomumpomuieH TaIIBIKTAphl KHIMIE, JKOFapbl JKAHFBIIUTHIK 9J1i 1€ OHBIH OJaH opi
’knha3 KanTamachlHNa, €1eH XKaObIHAapbIHIA, TH- KOJJIaHBUTYBl MEH jaaMyblH mekredai [9,10].
THEHAJIBIK MEIULMHAIBIK, T'€OTEKCTUJIbIIE, aBTO- OnbiH orreriniH 1mekTi uuaekci (LOI) mamamen
MOOWIb ©HEPKACiOiHAEe, aBTOMOOMIbL TOKbIMa 18% xypaiigsr [11]. IlomumponwmieH >xaHFaH
OyHBIMIApbIHAa, 9PTYPJI Y TOKbIMa OyibIMmia- Ke3[€ BIOpIpay OHIMAEpi e JKAHFBII OOJbI
pBIH/IA, TYCKara3Jap/a koHe T.0. KeHiHeH KoJja- TaObUIabl JKOHE OANKBITBUIFAH TaMIIbLIAP.IBIH
HbIIab! [4]. SIFHY, KEHIT ®KoHE TOKbIMAa OHEPKa- Ken Meumiepi maiga Oomanpl, Oyl eprTTiH Te3
cibinze KoFapbl TEXHOJOTHSJIBIK MPOTPECTiH iCKe tapanysiHa okeneni [12-16]. Conapikran, JKIIC
acybl CHHTETHKaJIBIK TalIIBIKTAPAbIH Maiiia "Bal Tekstil" cuHTeTHKANBIK KileM OYHBIMIApHI-
00ITyBI OOJIBL. HBIH HETI3re aja OTBIPBIN €H THIMIII 9icTepid Oa-

[onunponuieH TalBIKTApBIHBIH TOKbIMA rajay TYTaHy *oHE jKaHy NpOLECIHIH MaKCaTblH
MaTepHaNJapblHIa  KOJNJAHBUIYBIHBIH  ce0ebiH 3epTTey OONIIbL.
OJIapABIH TOMEH KYHBI, XEHUI OHIeYy KaoOiseri, Herizi KUIEM KaMbBUIFBICHI  JIATEKCIIEH
TOMEH TBIFBI3BIFBI, JKOFAphl OEpIKTIri JKoHE XKaOBICTBIPBUIFAH €Ki KabaTTaH Typazpl (Oomapisl
TaMallla XUMISUTBIK TO3IMIUTITT peTiHae KhIcKaiia onerTe OacTamkbl JKOHE EKIHINI Heri3uep el
cumarTayra Oomampl. Anaiiga, TalIIBIKTApIbIH ataiinpl).  BipiHimci  KaJblH ~ CHHTETHUKAJIBIK
TOMEH TMOJSPIBIFEL, YJIBTPAKYJTiH CIyJeleHyTe MaTajgaH (KampoJjaKTaMHaH) jKacalajbl, OFaH
TO3IMILIIr KoHE TOMEH TEPMUSUIBIK TYPaKThUIbI- TYKTIH TaJIIBIKTapbl epineai. Apbl Kapail oraH
FBl CHSAKTHI KeMmurigiktepi ©Oap [5,6]. Exinmmi JATEKCTI YKaFbIl, KeWiH EKIHII Heri3/i KbICaJIbL,
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TYKTIH KaTBIPBUIFAaH OpPHBIH Ka0albl jKOHE KijeM
JKaOBIHIBICBIHH TEpiC KaFbIH Ty3edi. ExiHmi Heri3
peTiHme KaHmaiga Oip cepmiMai CHHTETHKAHBI
Hemece Kui3ni, Oipak keOiHece TaOuru Hemece
JKacaHIBl JKYT KOJIIAHBUIAIGI, KOIiPIIiKTCHTeH
HeMece KeCIreH JlaTeKe naiigananyra n1a 0ojambl.
OperTe KacaHIbl JOKYT CyFa Te3iMIi: ol
icinOeiini, mwipimelai, negopmManusra yippamaii-
OBl KOHE IIybIMaigsl. bip KabaTTel Kijem
JKAOBIHABICHIHBIH €Kl Ka0aTThl KIJIEM >KaObIHIbI-
ChIHaH albIpMAIIbUIBIFBl TYKTiH MBIHAJAaH MaHBI3-
bl CHITATTaMachblH Oepemi, OJ  CepHiMILTIT,
JBIOBIC TIEH JKBUTY OKIIAYJIAFBIIITHIFRL, TO3YFa
TO3IMILTIK, OTBIPFBI3yFa KOHE ChIpFaHayFa Kapchl-
JIBIK skacaimsl [17].

Herisri TammsikTap 00JBIT KypAeli XUMUS-
JIBIK 3aT MPONWICH OOJIbIN TaObUIAJBI, MYHai
KaJIBIKTapbIH ©HJICY apKbUIBl TYHIPIIK TypiHAe
Ooomanel. JlapiHmay omiciHe OalIaHBICTBI ITOJH-
MPONHJICH TAIIIBIKTAPBIH (KiM) JaiblHIay YII
TYypAe 6omysl MyMKiH [18]:

BLI® — »kcTpyaep ManiMHaJaH allbIHFaH
OlpiHIN TaMMIBIK (TYHIPIIKTEPAI Maiimanay yIiH
apHairan MaimuHa). O TepMHUSUIBIK OHJICYICH
erneini. OHBl Tek OoOuHara opay apKbUIbI
co3anel. MyHIall TaIIBIKTEI ap3aH KijieM jkacay
yuin mnadganaHanel. BCF  xinTeH kacairaH
KileMJIepiH KbI3MeT eTy mep3imi 3 skpuigaH 7
KbUFAa JIeHiH TaijanaHy KapKbIHIbUIBIFbIHA
OaiiiaHbICTBl ©3repyi MYMKiH. XUT-CeT - CBIPTKBI
Typi OoiibiHma Taburu Kinemzepre OapbIHIIA
KAKBIHJATHUIFAH ~ CUHTCTUKANBIK  KideMzep.i
kKacay YIIH HaljanaHpuiafbl. Bya TalibIKTaH
JKacaliFaH Kinemuep xynre ere ykcac. BCF XKinri
ayy YIIiH TePMUSIIBIK OHIACYACH OTKI3e/i, CO3a/Ibl
JKOHEe 63 OCiHIH aifHanmaceiHa Oypaiiapl. Kanma-
JIBIKTBI HIpy Keml 00Jjica, TaNIIbIK COHIIAJIBIKTHI
camajel  Ooyajmbl, JeMEK KIUIEM COHIIHAIBIKTEI
kpiMOaT Ooisagel. Xur Cer tammubeirbelH BCF
TAJIIIBIFBIMEH CAJIBICTBIPATBIH OOJICAK MaimanaHy
yakThl Oipmiama y3arbipak Oomagel. Xut-Cer
MOJIUMPOITUIICH TANIIBIFBIHAH JKACAIFaH KiJleM
OHBI TIalilajaHy KapKbIHIIBUIBIFbIHA OaiIaHBICTHI
S xbiaan 10 xeutra aeitid Kpi3Met etefi. Ppuse -
XHUT-CeT TaNIIBIKTAPhIH OJaH opi  eHACYHIH
HoTmwxeci. On ymiH exi Xur Cer xinTepi uipim,
OJlaH KeliH onapra Z jxkoHe S MinHI OyibIMaap
TYypiH Oepelli >KoHe alblHFaH TAIIBIKTHl ©Te
JKOFaphbl BUIFAIIIBUIBIK TIEH TeMIlepaTypa >XarJa-
WeIHIA eHjeHdl. Exi mipinreH kilke MeXxaHWKa-
TEPMUSUTBIK ~ OHJEY Oepill  TaIIIBIKTHl KYHTE
YKcaTaJibl, all MipiM XKINTiH 631 «Oyipa» KachueTke
ve Oomanel. Dpuse TANMIBIFBIHBIH JAHAMETIpPi
Oipmiama KanbiHgay, XuT CeT TallIbIFbIHA
KaparaHJia JXOHE CepIiMIUIri Oipirama »Xorapsl
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TYCTEpAl apanacThIpy apKbUIbl Oipmiama KaHbBIK
TYC aJIaMBbl3.

CunTeTHKANBIK Kigemaepain 90% momum-
MPONHJICH TAIIBIKTAPbIHAH AJTBIHA/BI.

“Bal Tekstil” ¢dabpukaceiama Kitemmep
MIOJIN3CTED, MOJIMIPONUIIEH MEH apajlac CUHTETH-
KaJbIK KinTepaeH aibiHangsl. Kinemaepnin Oap-
JBIK TYPIiHIH HETi31 TaOWFfH JKYT MEH MakTaJaH
Typanbl. Kinem eHmipiciHae KoJmaHBLIIATHIH
OapiplK MaTepuaaiapAblH IIIiHEH KOJDKETIMII
MOJIMIPOITMIICH TAJIIBIFE €H ap3aH. Heatset sxone
Frieseoni OyifbIMIapbIHaH kacayiFaH, KiIeMACPIiH
CBIPTKBI KOpIHICI MEH camachl KOJIaHBUIATHIH
KINTiH TYpiHe OailIaHBICTHI .

MorneKynaHbIH KYPBUIBIMBI ©T€ THIFbI3 KOHE
OHTIPYIIICp CYWBIK OaKbIMara OOSFBIIITAP MEH
KQKETTi CIHIPTIIITEepAi €Hri3elli, COHBIH apKaChIH-
Ja KilemJiep 3 TYCiH e3repTIieili koHe maiija-
JaHy TIPOLIECIHIE TEXHHUKAIBIK KOpPCETKIITepiH
xorantmnaiapl. [lomunponuinen OacTankel Ke3ze
CTaTUKANBIK SJIEKTP KyaThIHBIH >KUHAIYBIH OO0J-
JOBIPMANTBHIH JKaJFbl3 MaTeprail OOJIbIN TaObLUIaibL,
OyJ1 OHBI AaHTUCTATHUKIICH OHAEMEYTE JKOHE YHbIM-
JAacTHIPY TEXHHUKACHI KON Kepiepae Haligananyra
MYMKIiHIIK Oepenmi (Oipak TaNIIBIKTHIH JacTa-
HybIHa OaiJIaHBICTBI OYJI KaCHETTi >KOFaJITabl).
[onmunpornunen  kaObIHIAPBIH  KYTiN-Oanray
OHall: onapAbl KypamMbIHIa XJIOP MEH epiTKimTep
(OeH3WH, YyaWTCHUPUT) JKOK OPTYPIl IKYFBIII
KypajlapMeH Taszajayra OOJalbl, OJNap bUIFaIbl
MYJIZIEM CIHIPMEHIII JKOHE Kip OJapiblH Kypbl-
JTBIMBIHA KipMeHIi.

[Mommaduprik TaNMMIBIKTEIH OapibIK CHHTE-
TUKAJIBIK TAIIBIKTAp apachblHAa €H Kem eHipi-
netin Oonbin keneni. [loamacTep HeTi3iH Ty3eTiH
aTakTbl KiJeM MapKajapel TpeBHpa, Teprais,
nvoneH, nakpod.llonvacTep TammbIKTapsl KO-
Fapel OepikTiKKe e, (OpPMAachIH JKaKChl YCTaHIbI,
a3z e3repeli, JKapblK oCepiHe TO3IMIi, MHKpPOOp-
raHu3MJIEpMEH  3aKbIMJIAHOAWIBI,  KETKLTIKTI
KYMCaK KoHE UKeMJli. [ ITPOCKONTHIIBIFEI TOMEH,
SIFHU BUTFAJIJTBI CIHIpME/I.

CUHTETHKQJIBIK HIpiM OKINTepAi  eHAIpY
OipHele Ke3eHJEPJCH TYpaJbl: ITOJIUMEPU3AIIHS,
IKCTpYy3us, co3y, Tekcrypanay [19]. Cunre-
THUKQJIBIK HWipiM XKIONTEpAl OHIIpy MOJUMEpIey
XKoHe Oypay mpolecTepiH maijanaHa OTBIPHII
Kyprizineni, Oyn perre OankpIManapabl aifHai-
IOBIpYABl KWl TaljanaHaipl. AJJABIH CHHTETH-
KaJBIK ~ MOJMMepiiepre TYHipwik ¢opMackiH
Oepeni, KypambiHIa Y®-TypaKTaHABIPFEIIITAPHI
0ap, >KBUITHIPJIBIKTEI OacaTblH peareHTTep JKOHE
Oacka ma Kocmamapsl Oap. bacranmkel 3arTap
QIJBIMEH ~ ABTOKJIABKA  CANbBIHAJBI,  YIIKEH
KBICBIMJIBI &NBINT ap0a CUSKTH. MyHJa TaJIIbIK
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OHIIPICIHJIE AJIFAIIKbl TEXHOJIOTHSUIBIK OIEPaIys
XKyprizineni - mommmeprney. Epitinaimeri wHrpe-
JUCHTTIH MOJICKYJIAIaphl KOCBUIBIN, CBI3BIKTBIK
MOJIUMED JICT aTaJaThIH aJbIl Ti30€KTi KYpaibl.
Kereci TEXHOJNOTHSIIBIK OINEpaUsi — SKCTPY3HS
JIeI aTajgaabl. BalKpITBIIFAH OJUMEPl CIIHHAPET

Jen  aTaJaThlH TOpJap  apKbUIbl  alJaiijibl.
CruHapeTTiH  MHKPOCKONHUSIIBIK  CaHbLIaysa-
PHIHBIH ~MOIIIEpi MEH TINIiHI  TaJIBIKTHIH

KOJNJCHEH KUMAChIHBIH MillliHi MEH MeJIepiH
AHBIKTalabl. TaNIBIKTBIH KOJIJCHEH KHUMAacCBhIHBIH
MIIIiHI TYKTIH 9CEMIITiH, OaIIIBIKKA TO3IMIUIITIH
JKOHE OANIIBIKTHIH KOPIHOCHTIHIITIH aHBIKTANIbI.
CrvHapeTTeH KeHliH OalKbITBUIFaH —TOJUMEPi
KaTThl KiOTep maiga OonFaHra AeWiH ayaMeH
HEMece CyYMEH CalKblHaatanpl. bym kesenze
TaNIIBIK (1ITamnens) xoue guinamentTi xkin (BCF)
CHUSIKTBI €Ki oHIM IIbiFanusl. by eHimzepai Typii
Kinemuepre maimanadanpl. lltanenpai malbrHIAY
Ke3IHJe TaNIIBIKTapIblH KOl CaHbl JKTYTKa
KochU1aabl. DUIAMEHTTI JKill YIIIH TalIIbIKTap-
IBIH a3 caHbl Xinke OipikTipiyemi, oa 6ip mpo-
IecTe MadbIH HipIMIKINKe aitHamambl. TammsIkTap
KOCBUIFAaHHAH KEWiH oNlap YLIIHII omepamusra -
Y3BIH/IBIKKA JAWbIH.

JlafiblH  HMipiMXKITIKE JKAOBIH —CaJBIHAIBI,
ozmerTe, OyJl TOMEH IIOFBIPIaHFaH CYJbl epiTiHI1
Hemece TaOWUFM HEMece CHHTETHKANBIK Maijap-
IBIH OMYJIbCHSICHL. byn wmipiMmkinTi omaH opi
OHJIIPYAl JKEHUINETy YIIiH >Kkacamangsl (ararm
aliTKaHJa,  DJEKTPOCTATUKANBIK  KacHeTTep.l
TOMEHJIETY JKoHe yiikenic). JKintep 6oOuHamapra
caJlplHap ajAblHOA onapAbl co3aabl, Oy perre
MOJIMMEP/IiH MOJIEKYJIAIBIK KYPBUTBIMBI PETTeNe i
(071 HEFYPJIBIM CBHI3BIKTBI OOJIaJIbI, AEMEK JXKINTep
MBIKTBI )K9HEe Oepik 0oabl).

Tekcrypanay - KijieM TalIIbIKTapbl OHIIPi-
CIHJeri TOPTIHII JHE COHFBI omepanus. by
YAEPICTiH MaKcaThl OFaH CepHiMALTIK Oepy O0bIT
TaObUTagel. bynm wmipiMai OosyFa eTe KaKChI
naipiHAaiael.  TanmmblkTap — ©3iHIH — HiHIMiH
KOFapbl TeMIlepaTypaja jKacalapl. AHTHUCTATH-
KaJIbIK TAJIIIBIKTAPAbl, (UPMEHHBIN TaJIBIKTapFa
KOCY apKbUIBI 3apsj| JCHreWiH TeMeHJEeTyre
MYMKIHJIK Oepeii, ailaM JIeHCAyJIbIFbI MEH KEHCE
KOH/IBIPFbUIAphIHA KAaYIICi3 eTei.

Uipim xinm eki Hemece onaH Ja kem (Oip
HeMece OipHelle TycTepaeH) OipiiaMa KaJbIH
uipireH Typae KojnaHnaabl. byn enmipymrire
apHaiibl TEXHUKAJIBIK HEMECE 3CTETUKAJIBIK HOTH-
Kere JKeTKi3yre MyMKiHIik Oepeni. Mipim xKinTiH
TapKATBUIBIN KETIeyl YIIH apHaibl JKbUTYMEH
eHzey kyprizineni. Kinemuin op Typii cTuibiHe
Kapaii op TYpili TEXHOJOTHSHBI KOJIJaHBLIAJIBL.
Mpicanbl, 'cakCOHH' CTHIIbI TEPMOTYPAKTHIIBIKTHI
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KaXeT eTelli, 1Irek TYri MeH BeJop albIp-
MAIIBUIBIFBI OJIap OHBI KXKET eTIeii .

HerizineH, KpI3OBIPBUTFAH HMIipIMXKINTI amy
YWIH eKi Typii xyihe maiganaHeuiagpl. bipixmi
JKargaiia WIpIMXKIN amabIMeH BICTBHIK OyMmMeH
eHJeNeal, comaH KeHin Oenrim Oip Temrre-
paTypana JKoHE KBIChIMIA HIPIMXKINTIH KejeMi
Oenrinieneni. backa TociIMEH HMipiMXKilm Kyprak
KBI3ABIPBIIANBI, anaima Oy >Karmaiiga KaTThl
OosFpIITapMeH 005y IpoOieManapsl TYbIHAANIBL.
TokpiMa MaTepuaiapbl ©Te ©pT Kaymi Oap:
JIOCTYPIIl TYpAE MalgalaHbUIaTHIH JKOHE 1pi TOH-
HAJBIK IIBIFAPBUIATEIH MaTEePUAAAPIBIH KOTIIli-
JIT1 KCHUT TYTaHFBIIITHIFBIMEH JKOHE YKAJIBIHHBIH
KOFaphl Tapaly JKbULAAMJBIFBIMEH, COHJAi-aK
KaHy OHIMICPIHIH TaKCHKAIbIFBIMEH CHIIATTa-
nanbl. COHIBIKTaH KijleM OyYHBIMIApBIHBIH ©pT
KayilTiUTriH  TOMEHAETY MpoOiieMachl, OpTTiH
Tapalxy KayinTiziri MeH >KbUITaMIBIFBIH OoJnKay
MYMKIHIT MaHBI3[bl FBUIBIMH JKOHE IPaKTH-
KaJIBIK MIHJCTTEP/iH Oipi OOJBIN TaObLIA k.

TokpIMa eHEpKaciOi KoCIMOPBIHIAPBIHIAFHI
OPTTIH epEeKIIeNiri OTTHIH Te3 Tapalybl, TYTiHHIH
JKOFapel TYCyl IKOHE JKaHBIl JKaTKaH Yi-
KalnapAblH  iIiHAEr1 TeMIlepaTypaHblH ocyi
Oonpim  TaObutafpl. byFaH KineMm TYKTEpiHiH,
OpraHUKaIIBIK [IaH-TO3aHHBIH, IIHKI3aTTHIH YCaK
TaJIIBIKTAPBIHBIH, FUMapaTTapAblH KaOJbIKTaphl
MEH  KYpBUIBIMIAPBIHBIH  OONybl  eceOiHeH
OHJIIPICTIK YH-KaiJIap/IbIH YJIKSH >KaHFBIII THETYl
BIKITAJ] eTelli, Oy KileM OYHbIMAapbIiH OHIIpyIie
JKOHE KoiiMaza cakrayaa oenrun oip
npoOiemanap Tyrbi3anel. Komma ©Oap  omebwu
nepektep Herizinge [20] TokpiMa MaTepHal-
JApBIHBIH OTTaH KOPFaMTHIH KaCHETTEPiH Oaranay
JKoHe 3epiaeriey OipHele ofiCTepMeH JKy3ere
aceIpbUIaNbl: 1) OJKAJBIHHBIH TYTaHYBIH JKOHE
Tapany KbUIJAMJBIFBIH alKbpIHAAy; 2) OTTeri
WHJICKCIH aHBIKTayMeH; 3) KOJIOPUMETPIIK aHBIK-
TamMaMeH; 4) JKOFapel TeMmIeparypajga TOKbIMa
MaTepHaJlapblHIa OTETiH MPOLECTEeP/i 3epTTey-
re; 5) ’KaHy Ke3iHAe MaTepHaljapMeH OeIliHEeTiH
TYTIH MEH YBITTBI Ta3japibl TajgaymeH; ©6)
apHaiibl MakcaTTarbl TOKbIMa MaTepHa[apbIHbIH
OTTaH >KOHE TEPMOKOPFAFBIII KACHETTEPiH aHBIK-
tay. OTHeH XyMBbIC iCTey Ke3iHae TaOMFu marte-
pUamiap anambl JKakChl KOpPFaWbl, IOJIMICTED
HeMece KOcmachl Oap MaTepualjiapra KaparaHjaa
oJiap Jiepey epim, aeHeHi Kyhiaipeni [21-22].

3epmmey mamepuanoapvl men a0icmepi

3eprrey  Kyprizy  ymiH op  Typii
TBIFBI3JIBIKTAFl  CHUHTETUKANBIK  KiJIeMJICP/iH
yJirinepi aneiaFan Oonateid, o Heat Set ataynb
CUHTETUKAJIBIK KINTepiHEH JaiblHaaganbl. by
yirinep MECT rtananrtapel OoifbiHIIa 93ipiieH i
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Mewmnekerapansik crannapt MECT 32088 -2013
«Kinem OyHBIMIApBIHBIH TOCEHIIITEPI MEH €IeH
KankeimTap. JKaHFBINTHIK. AHBIKTAYy 9JICI MEH
KIKTeNyl» TOKbIMa MaTepHajjapbl OOHBIHIIA
3eprrey kyprizimmi [23]. XKeuimam TyTaHATHIH
Kijem TeCEMEIECPiHIH KJTacCH(PUKAITHSIIBIK
TonTamachl OOHBIHIIA (YPOTPONHMH TaOJIETKAChl)
TOMCH KyaTThl TYTaHy KO3iHIH OCEPIHCH KeJIcHEH

Kyhze KineM TeceMAepiHiH OeTTiKk TyTaHy
CHUIIATTaMaCHIHBIH AKCIIEPUMEHTTIK HET13r1
9JIiICEMEH aHBIKTAIAbI.

Kinem TeceMenepiHiH TYTaHFBIIITHIFBIH

aHpIKTay yiniH «Ta0meTka» KOHABIPFBICH KOJia-
HBIIaIbl. Op TYPJi THIFBI3ABIKTAFEl CHHTETUKAJIBIK
KiJleM ChIHAMachIH 9P KaiCHICHIH VI JaHa eTil
kBaapar ¢opmama (230 + 3) MM ejmIeMMeH
KBIPKBITT anbIll skacannel. 3eprrey 10°C—30°C
0eiMe TeMIlepaTypachblHAa JKYPri3ijaai cajbic-
TBIpMaibl aya bUFanasUIbiFsl 20 %—65 %.

Kinem Teceme chIHaAMAaChIH KOHIUITUOHEP-
JieyeH KeiiH ChIHAK KaMepachlHbIH TYOiHE KeJ-
JeHeH KyHiHie opTacbiHa OETiH KOFaphl KapaThlIl
opHanacTeIpanbl. Erep ceiHamaHbBIH TyTi 0OoJjca,
OHJIa OHBI TiK OAFBITTA Tapall OPHAJIACTBIPAMBI3.

ChlHamara MeTal MJIacTUHAHBI OPHAJIACTHI-
PBITL, OHBIH IIETiH KaH XKaFblHa Kapar TY3eTeMi3.

VYporporun  TabneTKachlH  ChIHAMAaHBIH
LIEHTIpI apKbUIbI Teric OeTiHe OpHAJIACTHIPHIIN,
Ta0JIeTKaHbIH O€TiH JXaHBII TYpPFaH CipiHKEMEH

TYTaThIl ChIHAMAHBIH OCTIHEC THICIICH >KaraMbI3.
TabneTka TYTaHBIN JKaHFaH COH CEKYHIOMeEpIi
KOCBITT CBIHAK asKTaJFaHfa JEHIH COPFBIII
mKaQThl Kaybll KOsMbI3. ChIHAMaHBI JKYPri3y
yaepici KesiHme Kejeci KepceTkimrTepai Oeki-
TeMi3: CHIHAMAHBIH ©3iriHeH (TyTey) >KaHyHI,
MaKCUMaJ/Ibl XaHy, C, TyTaHbII XKaHy,C.

Hoamuboicenep jncane onapost maiksliay

1 cyperre TokpiMa KimeM ynrinepidig 30 c
Oactamkbl JkaHybl KepceTinreH. Horwxkenepmi
capanrtay  apKbUIbl,  QIbIHFaH  YJITUICPAIH
3aKpIMJaHFaH KeyleMiH | cyperre Kepyimisre
oomanel. Kigem yuriciHiH 30 ¢ yakeIT
apaibIFbIHAA TYTATHIN KaHFaHbI KepceTireH. byn
KiJIeM YJATiJIepHiH TYTri MEH CHHTETHKAJBIK HipiM
KINTIH  THIFBI3ABIFBIHA  OAaMIAHBICTBI  JIAyJIal
skanagel. LANSET 10 mm, Hit Set, 1600 DTEX
CHUHTETHKAIBIK >KinTepineH (1 cyp. a) TOKbUIFaH
Kimemai sxaHasIprana maynan xaHansl. LANSET
10 MM, Hit Set, 1800 DTEX cHHTETHKAIBIK
KINTEpiHeH KileM YJATiIepiH epTereH Ke3zae Oasy
TyTaHbIl Oapsim, jaymam >kaHaael (1 cyp. 0).
LANSET 22 wmm, Hit Set, 2000 DTEX
CHUHTETHKAIIBIK JKINTEPIHEH KiJieM YIriiepiH
JKaHJpIpFaHIa eTe Hamap tyTaHansl (1 cyp. B).
Byn ximem ynTinepi CHHTETHKANBIK IKINTEPIiH
TBIFBI3JBIFBl JKOFApbl OONIFaHIBIKTaH Oasy Typae

JKaHaJbl.

Cypert 1. Tokbima kiiem yarinepinig 30 ¢ 6acranke! sxanysl: a- LANSET 10 mwm, Hit Set, 1600 DTEX, 6- LANSET 10
mwm, Hit Set, 1800 DTEX, 8- LANSET 22 mm, Hit Set, 2000 DTEX

[biFapeiiFal HOTIDKENEPJl  CAJBICTHIPY
apKbUIBl TOKBIMA KiIEMIEPiHIH YJTiCiHE CoWKec
KaJIBIHHBIH 9cepl apKbpUIbl TOJBIK KaHBIN OiTim
JKaTKaH KiJieM YAriiepiH kepyre Oonaasl (cyp.2).
Op KiJeM YITiCiHIH JXKaHy YakbITBl 9p TYpJIi.
LANSET 10 mm, Hit Set, 1600 DTEX xinem
yirici (cyp.2 a) - 15 mMuH 16C TOJBIK >KaHIbI,
LANSET 10 mwm, Hit Set, 1800 DTEX ximem
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yurici (cyp. 2 6) -16 muH 30 ¢ TOJNBIK KaH[BI, &l
LANSET 22 wmm, Hit Set, 2000 DTEX xinem
yirici (cyp.2 B) -39 mun 30 ¢ TOJNBIK KaHABL. Op
KiJIEeM YTiCl JKOHE CUHTETHKAJIBIK HWipiM JKiOiHIH
HOMEpI MEH  THIFBI3JBIFBIHAA AHBIPMAIIBLIBIFbI
O0ap. Coran kapail xaHy JIeHreWi ne ap Typii
OOJIBITI KeJIei.
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Cyper 2. TokpiMa KineMm yiariuiepiHiH ToiblK kaHybl: a- LANSET 10 mm, Hit Set, 1600 DTEX-15 mun 16 c, 6-
LANSET 10 mm, Hit Set, 1800 DTEX-16 mun 30 ¢, B- LANSET 22 mwM, Hit Set,2000 DTEX-39 mun 30 c.

3eprrey OofibiHIIA 1 KecTene TOKpIMA KileM
YITiIepiHiH XKaHy YpIICIHIH 3epTTey HOTIKenepi
kepcetinreH. Hotwxkenep OoiibiHIIa epTey YpAi-
CiHIH jXaHy, MaKCHUMaJJbl >KaHy, TYTaHBII OIly
IeHTeii KapacTelpburad, oy xepae LANSET 10
MM, Hit Set, 1600 DTEX TBIFBI3ABIFEI a3 OOJIFaH-
JIBIKTaH opTailia 0acTamnKpl )KaHy yaKbIThICH 12 c,
opraiia MaKCHUMalbl >kaHybl 17c , opraiia
tyranbin emyi — 21 c. An LANSET 10 mwm, Hit
Set, 1800 DTEX, LANSET 22 wmm, opraiia

OacTamkpl JKaHy YakbITBICRI 12 ¢, oprama
MaKCHMaJIbl )kaHysl 41 ¢, opTaliia TyTaHbII emryi
- 1 munyTtka cosputran. Hit Set, 2000 DTEX
opTaira 6acTamnKsl )KaHy YakKbITBICH 16 ¢, opraria
MaKCUMalabl >KaHybl 53 ¢, opTama TYTaHbII
emyi- 3 MHH MHHYTKAa CO3BUIFaH. YNI KijeM
YJITUIepiH CalbICTBIpFaHAa €H Y3aK JKaHFaHBI
LANSET 22 mm, Hit Set, 2000 DTEX 6osbin
TaOBLIABI.

Kecte 1. TokpIMa KiJieM YITUICPiHIH KaHy YPAICIHIH 3epTTCY HOTHXKEICP

Ne | Kinem OHIMHIH ®u3.cunaTraMacsl Kany MaxkcuManasl xKaHy TyraHsIn ety
OYHBIMBI | TBIFBI3]
HBIH BIFBI Kypamsr Can | Yakeit, | Temn | VaxeiT, | Temnepa | VaxeiT, | Temmnepa
aTayel Marbl c epary c Typa, °C c Typa, °C
pa,’C
1 | LANSET | 288000 Makra xin 0,253 10 40 15 85 20 60
10 mMm nouHT/M | IMommacrep xin | 0,063
Hit Set 2 Hommacrep xin | 0,058 12 41 18 87 21 63
1600 JlaTexc 0,100
DTEX Makra xin | 0,253 | 13 41 19 86 22 61
Iosumacrep xin | 0,063
2 | LANSET | 192000 Makra xin 0,239 13 43 40 150 60 45
10 MM nouHT/M | IMomuacrep xin | 0,085
HitSet 2 Hommacrep xin | 0,058 10 45 41 152 80 60
1800 (Heri3ri xim)
DTEX JlaTexc 0,100
[Monumacrep xkin | 0,126 14 47 43 151 72 62
Iogumacrep xin | 0,048
3 | LANSET | 288000 JOKYT Kin 0,788 15 45 50 155 80 52
22 MM nount/™M | IMommacrep xin | 0,061
Hit Set 2 Momukorron | 0,061 | 17 48 54 158 85 63
2000 (merisri xim)
DTEX Jlatekc 0,100
Hit Set moxm- | 0,100 16 47 55 160 90 55
MPOTNWJICH XKiIl
Hommacrep xin | 1,104
3-cyperre LANSET 10 mM, Hit Set, 1600 KiJIeM KUMAachlH KBIPKBIII OPTEreHJIEr JKaHy
DTEX «ineM yaAriciHiH  KaHy  YpJICiHIH rpadukacel KepceruireH. Mynga Oip Kinem
VaKBITIIEH  TEMIEPATypPachlHbIH  IpadUKaIbIK ChIHAMAChIH 3 PETTEeH OpTEereHJeri Temiepa-

¢ynkumsicel kepcerimren. byn LANSET 10 mm
KanblHabIKTarel Hit Set »xi0inen Toxpliran 1600
DTEX teireasikrarel 230230 MM emieMaeri
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Typackl MEH YaKbITBIHBIH ©3Trepy epeKIIeNiri
KOPCETUIreH. YaKbIT epeKIlIelirine Kapail TyTaHy
TeMIeparypacbl Jla COFaH Kapail  esrepin
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OThIpajbl, Mbeicadbl min 10 cekynara 40 °C
rpagyc 6onca, max 21cexynara 63 °C Gonazpl. 4-
cyperre LANSET 10 MM xamergsikrarsr Hit Set
ki0ineH tokeutrad, 1800 DTEX THIFBI3ABIKTA
HIpIITeH XKINTiI KapacTHIPABIK. AWBIPMAIIbUIBIK-
Tapbl KINTIH THIFBI3ABIFEI MEH TYTIHIH OHWIKTIri
MEH KbICKaIBLIFbIHAA. Onmemi 230%x230 MM KijieM
YIITicCiHIH XaHy rpadukacel KepceTinireH. MyHna
Oip kieM YViTICIHIH 3 peTTeH epTereHmeri
TEMIIEpPaTypackl  MEH  VaKbITHIHBIH  ©3Tepy
CPEeKILEeNiri KOPCETINreH. YakKbIT epeKIIeirine

Kapail TyTaHy TeMmIepaTypachl Ja COFaH Kapai
e3repin OTHIPajbl, MbIcasibl min 13 cekynara 43
°C rpamyc Oomca, max 41 cekynara 152 °C
oomnanel. S-cyperre LANSET 22 MM KaJIbIHJIBIK-
tarel, Hit Set xi0iHeH TtokbLaraH, 2000 DTEX
TBIFBI3NBIKTA HMIPUITEH  KINTI  KapacTBIPABIK.
VYakpbIT epeKIielnirine Kapai TyTaHy TeMieparypa-
CBI /1a COFaH Kapall e3repin oThIpaabl MbICAIIBI Min
15 cekynara 45 °C rtpamyc Ooica, max 55
cexynara 160 °C Gomaabt

5
10 J—
15 4—
20 +—
25 +4—
30 1+
35 -
40 -

1 -ynri; — 2-yiri

1,0 4+—
11 4+

1,20 ~p—

L
o v
© ©
- -

3-yuri

Cyper 3. LANSET 10 mwm, Hit Set, 1600 DTEX yJriciniH »xaHy TeMIiepaTypachl MEH yaKbITBIHBIH TOYEJAUTIK rpaduri

LANSET 10mwm,Hit Set.1800DTEX

1 -Y‘Hri; I

2-ynri

Cyper-4 LANSET 10 mm, Hit Set, 1800 DTEX yuriciniH >kaHy TeMIiepaTypachl MEH yaKbITBIHBIH TyeJIUIIK Tpaduri

161



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne2,

TC LANSET 22w Hit Set.2000DTEX

1 -ynri;

Cyper 5. LANSET 22 mwm, Hit Set, 2000DTEX ynriciHiz jkaHy TeMrepaTypachl MEH YaKbITBIHBIH TOYENIUTIK Trpaduri

Kopvimuinowt

XKorapeiga  KenTipiareH — HOTHXKENepIi
eckepe oTheIphl, xanmnsl LANSET 10 MM, HIT
SET, 1600 DTEX, LANSET 10 MM, HIT SET,
1800 DTEX, LANSET 22 MM, HIT SET, 2000
DTEX ym Typai KileM YITUIepiH — albl, op
KAiCBICBIHBIH TYT1T MEH OKINTepiHIH THIFBI3-
IBIKTapBI 9P TYPIIi, Sp KaHCHICHIH 3 PETTEH OpTell
Tyranbin xkany geHreiiin MECT 32088 -2013
OolbIHIIA apHABl KYpPBUIFBIMEH YaKbIThl MEH
rpagychiH aiblpa Oinmik. 3epTTey HOTHXKECiHAe
LANSET 22 MM kansigasikrarsl Hit Set sxi0iHeH
TokpuFad 2000 DTEX TBIFBI3ABIKTaFbl TOKBIMA
kimem y3ak okaHamel. Am LANSET 10 mwm
KaneIgabIKTarsel Hit Set xki6iHeH Tokpurad 1600
DTEX ThIFBI3IBIKTaFbl TOKBIMA KiJIEM YIITICI Oasy
YKAHATBIHBIH KOPITl OTBIPMBI3.
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DEVELOPMENT OF TECHNOLOGY FOR NONWOVENS
WITH ANTIMICROBIAL PROPERTIES
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(Almaty Technological University, Kazakhstan, 050012, Almaty, 100 Tole bi str., 100)
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The article presents data on the development of nonwovens with antimicrobial properties using anavidin,
polyethylene glycol and copper sulfate. The production of nonwovens is booming all over the world. In terms of their
properties, nonwovens successfully compete with fabrics and replace them, and in some properties they are superior
to traditional textile materials. For the production of non-woven fabrics, more than half is still accounted for by
natural fibers: cotton, wool and linen fibers, waste from the processing of natural fibers, regenerated fibers. In this
work, the goal is to obtain nonwovens with antimicrobial properties. Technologies have been developed that give
nonwovens stable antimicrobial properties. The physicochemical properties and mechanism of interaction of the
applied components have been investigated. The optimal technological parameters for the production of
antimicrobial nonwovens have been determined. The development of a new technology of nonwovens with improved
physical, mechanical and functional properties will help to apply nonwovens in medicine and other areas that
require bacteriostatic, bactericidal and fungicidal properties of textile materials. Therefore, in order to obtain
nonwovens that would meet all the requirements of domestic and foreign enterprises, it is advisable to modify both
fibers and impregnating compositions.

Keywords: nonwoven fabric, antimicrobiality, microbiological destruction, antimicrobial treat-
ment, antimicrobials, bioresistance.

PA3PABOTKA TEXHOJIOI'MX HETKAHBIX MATEPHUAJIOB
C AHTUMMKPOBHBIMUA CBOMCTBAMHM

KK JFOCEHBUEBA*, A. BYPKUTBEAW

(AnMaTHHCKMIT TeXHOJIOrHYecKuii yHuBepcuret, Kaszaxcran, 050012, r. Anmarsi, Tose 61 100)
DnekTpoHHas nouTa aBTopa koppecrnonaenta: d.kulmairam@mail.ru*

B cmampve npeocmagnenvt Oanuvle no paspadomke HEMKAHBIX MAMEPUATIOE C AHMUMUKPOOHbLIMU
Ce0licmeamu ¢ NpUMEHeHUeM AHAGUOUHA, NOAUIMUNECHZAUKONA U cynbghama medu. IIpouzeoocmeo nHemKaunvix
Mamepuanoe oOvicmpo pacmem 60 ecem mupe. Hemikanvie mamepuansl no ceoum Cc60UCMEAM YCHEUIHO
KOHKYpupyiom ¢ meKCmunem uau 3aMeHAIOm €20, npegocxo0s mpaoulyuoHHble G0NOKHUCHMbIE MAMEPUalbl.
Hemkxkanvle nonomua u32omaeiuearmcs U3 HAMYPAIbHBIX 60J0KOH. XJI0NOK, Wiepcmb, JIbHAHbLIE G00KHA,
nepepadomannvie U 6MOPUYHLIE 60JI0KHA, OMXO0bl HAMYPATNLHBIX 6010KOH. B dannoit pabome uenvio agnaencsa
nojyueHue HemKAHbLIX MAamepuanos ¢ AHMUMUKPOOHbIMU ceolicmeamu. Pazpabomanvt memodvr npudanusn
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YCHOUYMUBHIX AHMUMUKPOOHBIX C8OIICHME HemKaHblm noiomuam. H3yuenol uzuxo-xumuueckue ceoiicmea u
ONMUMATILHbIE MEXHON0ZUYNECKUE RAPAMEmpbl 0134 HOJIYYEHU AHMUMUKPOOHBIX HEMKAHBIX MAmMepuaos.
Pazpadomka HO6bIX MEXHOIO2UT NOYYEHUA HEMKAHBIX MAMEPUATIOE C YIIYHUIEHHBIMU PUUKO-MEXAHUYECKUMU U
@yHKyUOHANLHBIMU C8OUICEaMU OyOem CROCOOCHEO6aMb NPUMEHEHUI) HEMKAHLIX NOJIOMEH 6 MeOUYUHe U
Opy2ux HANpAsIeHUAX, MPeOyIOWUX HAMUYUA Y MEKCMUIbHBIX GOJIOKHUCMBIX MAMEPUANO8 QYHZUUUOHBIX,
Oakmepuocmamuueckux u 0AKMeEPUUUOHLIX CEolicme. JINA ROAYUeHUA HEMKAHBIX MEKCHUIbHbIX MAmepuanos
UenecooopasHo nposooums MOOUPUKAUUIO KAK 60JI0KOH, MAK U NPORUMBIGAIOWUX KOMRO3UWUI, KOMOopble
COOmEencmaeosanu Ovl 6cem mpetoCanusmM OmeuecmeeHHbIX U 3aPYOeIcHbIX npeOnpusmuil.

KuaioueBbie ciioBa: HeTKaHbIH MaTepuajil, aHTUMHMKPOOHOCTb, MHUKPOOMOJIOTHYECKOE Ppa3py-
IIeHHe, AHTUMHUKPOOHAasi 00padoTKAa, aAHTUMHUKPOOHbBIE MPenapaThl, 0UOCTOMKOCTD.

BEMMATA MATEPUAJIJIAPBIHA AHTUMUKPOBTBIK
KACHUET BEPETIH TEXHOJIOI'US dKACAY

KK JIOCEHBUEBA*, A. BYPKUTBEAU

(Aamatel TexHOJIOrHUILIK yHuBepcuTeti, Kazakceraun, 050012, Aamatel K., Tese 6u xaun¥., 100)
ABTOP-KOPPECIIOHICHTTIH dIEeKTPOHABIK Tomrackr: d.kulmairam@mail.ru*

Makanaoa anaguoun, NOAUIMUNEHSAUKOL HCIHE MBIC CYIbHAMBIH KOAOAHA OMBIPLIN, AHMUMUKPOOMBIK
beiimama any dcailibl ManimMemmep Keamipineen. Onemoe Oeumama OHOIpICi KAPKbIHObI O0aMbln  Kejleoi.
beiimamanap Kkacuemmepi 6oiivinuwa mamanapmen 6acexenecin, 01apovly, OpHLIH Hacaovl, an Keuodip Kacuemmepi
OoubiHWa DacKa meKCmuilb MamepuanoapvlHan acsln myceodi. beiimama onodipicinoe scapmoicolHan Ko0i maouzu
ManuwblKmap Koa0anwvliaosvl: MAKmad, JHCyH HcoHe 3bl2blp MANbIKIMapsl, Madu2u maiuslkmaposl Kaima oHoey
Ka10blKkmapol, Kainvina xeamipineen manwvikmap. byn scymvicmoly maxcamol Ouoyuomix oOeiumamanap any
0onvin  madvinadvl. 3epmmey Hamudcecinde Oelimamaza MmMYpaKmvl AHMUMUKPOOMBIK, Kacuem Oepemin
mexuonozuanap xncacanovl. Konoanvirameln komnonenmmepoiy, (Quauka-XumMuauvlK Kacuemmepi Jcone 03apa
apekemmecy mexanumi 3epmmendi. AHmuMuKkpoOmulK Oeilmama aayoOvblH OHMAUILL  MEXHONOUATLBIK
napamempaiepi anvikmanovl. Koz2apvl pu3uKa-mexanuxkaivlK Hcone QYHKYUoHanvoblK Kacuemmepi oap deiumama
anyoblH HeaHa MexHOI0ZUACHL MAMEPUATObIH, MEOUUUHAOA JHCIHE DAKMEPUOCMAMUKAIBIK, OAKMePUUUOMIK dHcoHe
dynecuyuomix mexcmuns mamepuanoapvl MYMmMouIHLUIAMBIH CANANAPEA KONOAHBLLY MYMKIHOIZIH apmmulpaosl.
ConoviKman omanoblK JHcaHne uiemenoik OHepKacinmepoin 6apivlK maianmapvina cail Kejlemin oeimama wvl2apy
YUWiiH manuslK mypinoe Mooupurayuaiaymen Kamap oH0ey KOMROUYUACHIH ATy Kbl3bI2YUIbLIbIK HY2bl3A0bl.

Herisri ce3nep: OeiimaTa MaTepuasbl, AHTUMHKPOOTHIK KacHeT, MUKPOOHOJIOTHSUIBIK 1eCTPYK-
Mf, aHTUMHUKPOOTBIK 6H/Iey, AHTHMHKPOOTHIK Mpenaparrap, 0HoTYpPaKTHUIBIK.

Introduction materials - giving them antimicrobial properties.
Non-woven fabrics belong to the most The second and third methods are most acceptable
dynamically growing assortment group of textile for fibrous materials for everyday use, provided
products. At present, the production volumes of that the corresponding impregnations do not
nonwovens are ten times higher than the production change the basic properties of textile materials
volumes of natural materials. Such a demand for and are quite resistant to atmospheric influences,
nonwovens is due to a whole range of specific light, washing, and dry cleaning under operating
properties that make up nonwovens and their use in conditions [10-12].
household and technical purposes [1-3]. The development of a technology for obtai-
At first, textile materials were textile carriers ning nonwovens with antimicrobial properties, the
for fixing antimicrobial components. Later, knitted acquisition of new information about the properties
materials began to be used as bactericidal of such fabrics is an urgent scientific task [13, 14].
dressings. However, the efficiency of the use of Materials and research methods
knitted materials, their production is costly and The samples were processed according to
unprofitable due to the use of expensive raw two formulations: 1. Anavidin disinfectant 10, 20,
materials [4-7]. Nonwovens are the most promising 30 g/l, 2. Polyethylene glycol 10 g/l, copper sulfa-
and cost-effective textile carriers [8, 9]. te 5, 10, 15 g/I. Impregnation of the fabric with an
Final finishing is carried out in various antimicrobial composition was carried out in so-
ways: mechanical elimination of contact of the lutions for 1-2 minutes at room temperature. Next,
textile material with spores, insects or bacteria; the samples were dried in an oven for 3-5 minutes
treatment of substances poisonous to micro- at 125 °C. Impregnation bath module 200 ml.

organisms; chemical change of the surface of
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Results and discussion
The developed methods have antimicrobial
activity and a simple technological scheme of

finishing. The antimicrobial activity of the
samples was determined by GOST 9.060-75 [15],
the results are presented in Tables 1 and 2.

Table 1. Coefficient of resistance to microbiological destruction of finished nonwovens according to the 1-st technology

Ne Concentration Breaking load
Anavidin, (pre-biodegradation and post-biodegradation), kgf
gl 10 days
longitudinal % transverse %

1 10 g/l 3,492/3,196 91,52 3,748/3,337 89,03
20 g/l 3,543/3,118 88 3,564/2,922 81,98
30 g/l 3,213/2,996 93,24 3,3165/2,876 86,71
Raw material 3,100/2,191 70,67 3,218/1,950 60,59

Table 2. Coefficient of resistance to microbiological destruction of finished nonwovens according to the 2 nd

technology
Ne Concentration Breaking load
Copper PEG, (pre-biodegradation and post-biodegradation), kgf
sulfate, g/l o/l g/l
longitudinal % transverse %

1 5 g/l 10 3,607/3,066 85 3,746/3,141 83,84
2 10 g/l 3,548/3,101 | 87,40 | 4,422/3,689 83,42
3 159/l 3,606/3,230 | 89,57 | 3,843/3,462 90,08

Raw material 3,100/2,191 | 70,67 | 3,218/1,950 60,59

After finishing with compositions, the considered resistant to microbiological destruction

coefficient of resistance to microbiological
destruction was 93.24 % according to the first
technology, 89.57% according to the second one,
after 10 days of the strips being in contact with the
ground. For control samples, the coefficient of
resistance to microbiological destruction is 70.67
%, also after 10 days. The obtained antimicrobial
effect is achieved at minimum concentrations of
more than 80 %. According to GOST, a fabric is

Table 3. Air permeability indicators of modified samples

if the coefficient is 80 +/-5 %.

The results show that the air permeability
coefficient of antimicrobial nonwovens with
different content of components is not significant,
there is a slight increase in this parameter. The air
permeability indicators of the treated materials
with the proposed compositions comply with the
regulatory requirements for hygienic safety, these
results are presented in Table 3.

Ne Breathability, dm%/m?*s
1 | Raw material Concentration
939,1 Anavidin, Anavidin, Anavidin,
10 g/l 20 g/l 30 g/l
957,8 962,9 943,7
2 939,1 Concentration
PEG, 10 g/l
Copper sulfate, 5 g/l | Copper sulfate, 10 g/l | Copper sulfate, 15 g/l
959,1 957,7 960,2

The stiffness of fibrous materials depends
on the structure, density, weave, composition and
finish of the fibre. The more linear and oriented
the chain molecules of a fiber-forming polymer,
the greater the internal friction that restricts the
movement of the molecular chains, and the less
flexible the fiber is. The stiffness of fabrics is also
affected by atmospheric conditions. The stiffness
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of fabrics changes under the influence of
temperature and humidity, and the stiffness of the
material increases with the thickness of the
material, the linear density and the twist of the
threads and yarns that form it.

The stiffness of nonwovens was determined
in accordance with GOST 10550-93 [16]. The
results are presented in Table 4.
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Table 4. Stiffness indicators of treated nonwoven fabric

Ne

Stiffness G /cN

1 Raw material

Concentration

Anavidin,10 g/l Anavidin,20 g/l Anavidin,30 g/l
G=0,6027 G=0,6076 G=0,8722 G=0,8771
2 G=0,6027 Concentration
PEG, 10 g/l
Copper sulfate, 5 g/l Copper sulfate, 10 g/l | Copper sulfate, 15 g/l
G=0,7742 G=0,9555 G=0,8232

According to the data obtained, it can be
seen that with an increase in the concentration of
the antimicrobial drug, the nonwoven material
acquires a slight stiffness for the first composition
G=0.8771, for the second composition G=0.8232,
compared to the untreated material G=0.6027. An
increase in the concentration of an antimicrobial
drug slightly leads to the stiffness of the textile
material.

The arithmetic mean of the results of 10
measurements of a point sample or elementary
samples GOST 12023-93 is taken as an indicator
of the thickness of a spot sample [17]. The
thickness of the nonwoven fabric was determined
using an MT 531 thickness gauge, the results are
presented in Table 5.

Table 5. Determination of the thickness of the nonwoven fabric after antimicrobial treatment

Ne Thickness, mm
1 Raw Concentration
material Anavidin,10 g/l Anavidin,20 g/l Anavidin,30 g/l
0,29 0,25 0,27 0,25
Concentration
PEG, 10 g/l
2 0,29 Copper sulfate, 5 g/l Copper sulfate, 10 g/l Copper sulfate, 15 g/l
0,30 0,26 0,28
From the data obtained, it can be seen that the REFERENCES

thickness of the finished samples changes slightly,
this treatment does not lead to a change in the linear
dimensions and thickness of nonwovens.

Conclusion
The developed methods of processing
nonwovens provide antimicrobial activity.

Methods of finishing materials are accessible,
versatile and easy to perform. After modification
with the developed compositions, the coefficient
of resistance to microbiological destruction
according to the first technology was 93.24%, for
the second composition 89.57%, after 10 days of
the strips being in contact with the ground.
Studies have been carried out on the effect of the
proposed compositions on the coefficient of
resistance to microbiological destruction and on
the physical, mechanical and hygienic properties
of nonwovens.
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STUDY OF THE USE OF NEURAL NETWORK IN COMBINATION
WITH GRAPHICAL PROGRAMS IN LIGHT INDUSTRY
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Technology, currently at the peak of its development, provides an opportunity to increase the level of
education of modern man. As a consequence, the development of new clothing models using neural networks is also
becoming a more efficient way to optimize design processes. By applying neural networks, results can be achieved
quickly and easily. Artificial intelligence empowers and optimizes work in the fashion industry: it recognizes clothes
from photos, accesses virtual fitting sessions, and, without much effort, easily selects the perfect size. The program
will automatically design the pattern and technically reproduce patterns by size, height and fullness. Artificial
intelligence will require less creative work from the author, and the designers themselves will be able to spend more
time on their creativity. The research paper utilizes Microsoft Bing to facilitate the creation of new designs for
clothing patterns. It is an artificial intelligence that can be used to create images, solve problems and get new ideas.
With the help of this program it is planned to create an experimental series of Kyrgyz national costumes, the details
of which will be designed in the graphic program of Grafic 12 clothing designer.

Keywords: Artificial Intelligence, neural networks, design, products, creation, clothing collec-
tion, clothing construction.
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Kaszipei yakbimma o03iniy 0amMybiHblH, WapblKmay uiezinoe mypzan mexHono2us 3amManayu aoamHuvly 0inim
OeHzellin Komepyze MyMKiHOIK Oepedi. Hamuoicecinde, HelipoHObIK dceniiepoi naiioanana omolpovln, Heana Kuim
yazinepin ycacay muimoipex xnconza aunanyoa. Heiiponowvix sceninepoi Konoany apkwliibl HImMudiceaepze me3s Heane
OHall KON dcemKizyze 6onadvl. /Kacanovl unmeniekm con UHOYCHMPUACLIHBIY, MYMKIHOIKmMeEPIH KeHelimeoi dHcaHe
OHMAUNAHOBIPAObL: 01 KUIMOI (homocypem apKvliibl MAHUObL, GUPMYATIObl humuHzmepze Ko Hcemkizeoi Hcane Kon
Kywt seymcamai-aK minciz onwemoi manoay onail. bazoaprama onwemi, ouikmizi ycane moiviKmoleol 00UbIHULA
yazinepoin ynzici men mexHuxaavlK KoOelin agmomammeul mypoe yncobanaiiovl. Kacanovl unmeniexkm agmopoan
a3 Wbl2apMAWbLUIbIK, HCYMBICINBL maian emeodi, an Ousaiinepaepoiy 030epi 03 wvl2apMautblibl2blHa KOOIpeK yaKvim
Oone anadel. 3epmmey dcymbicblnOa dcana Kuim yazinepin ocacayovt cenindemy ywin Microsoft Bing
nanidananviniaovl. byn keckindepoi scacayza, macenenepoi wieuiyze rHcoHe Hcana uoeanapovl anyea 00aamviH
acacanowvl unmennekm. byn oazoapnamanviy Komezimen Kovipevl3 yammolK KUIMOEPIHiy maicipubeniK cepusacoli
Jcacay rHcoc-napaanyoa, oHvlH Keckinoepi kuim xoucmpykmopuinovlyy Grafic 12 epaguxanvix dazoapramacvinoa
JHcobananaowl.

Herisri ce3mep: xacaHabl MHTEJJIEKT, HEHPOHABIK Kejijep, AW3aiiH, eHiMIep, xacay, KUiM
JKMHAFbI, KHiM JIM3aiiHbI.
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UCCJIEJJOBAHUE UCIIOJIb30BAHUSA HEMPOCETH B COUETAHUM C TPAOUUYECKUMHU
IMPOT'PAMMAMM B JIETKOW ITPOMBIIIINIEHHOCTH
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Texnonozuu, naxooauwueca 6 Hacmoawiee 6pems HA NUKE C60e20 PA3GUMUSA, OalOn 603MONCHOCHb NOGBICUMD
YPOGeHb 00pA306aAHUA COBPEMEHHO20 uel06eKa. Bcneocmeue 3mozo paspabomka HO6bIX Moleneil 00exicopl ¢
npumeHeHuem Helpocemeii makyce cmanosumcsa oonee hgpexkmusenvin cnocobom. Ilpumensa neiiponnvie cemu,
MOJMCHO Obicmpo u Jecko Oocmuyv pesynbmama. HcKyccmeenHwlil uUHmMeENIEKmM pacuiupaem 603MONCHOCIU U
onmumuzupyem paoomy 6 UHOYCHMPUU MOObl: OH pacno3naem o00excoy ho gomozpaguu, noayyaem oocmyn K
GUPMYATLHLIM NPUMEPKAM, U, He NPUNAzana MHO20 YCUIUil, 1e2K0 evidupaemca udeanvhuvlii pasmep. Ilpozpamma
ABMOMAMUYECKU CHPOEKMUPYEm GbIKPOUKY U MEXHUYECKOe PA3MHOMCEHUe 1eKal NO Pamepy, 6blcome u NOHOme.
HcKyccmeennlil unmeniekm nompedyem omi agmopa MeHbuie mEopyecKoll padomvl, a camu Ou3aiiHepvl cMozym
Oonvute epemenu yoenams ceoemy meopuecmey. B uccneoosamensckoii pabome ucnonvzyemcsa Microsoft Bing, umoowt
YRpocmums co30anue HO6bIX OU3AUH08 MOOenell 00excObl. IMoO UCKYCCHIBGEHHBIIL UHMENEKM, KOMOPbLL MONCHO
UCRONB306AMb 0N CO30AHUA U300paAdICEHUIl, PelieHUA 3a0ay U noAyYeHusA Hosbix udeil. C noMowbio IMoii nPozpammol
npeononazaemcs co30amb IKCHEPUMEHMATILHYIO CEPUIO KbIPZbI3CKUX HAUUOHAILHBIX KOCHIIOMOS, 0emanu KOmopbixX
0ydym cnpoexkmupoeansl é 2paguyeckoil npozpamme Koncmpykmopa ooexcovt Grafic 12.

KurueBbie c¢jI0Ba. HMCKYCCTBEHHbIH MHTE/IEKT, HeilpoceTH, AM3aiiH W3JeJMid, CO3JaHUe,
KOJUJIEKITUS 0/1€:KIbl, KOHCTPYHPOBAHHE O€KbI.

Introduction. fashion study, model sketch development, model
In today's world, there is a vast selection of approval, construction drawing, design modeling,
clothing, and the creation of these garments is pattern making, fabric selection, pattern sewing,
increasingly supported by automated systems and then with artificial intelligence a number of tasks
programs. But time requires more efficient tools, are reduced. For example: neural network can
so there is a need to use new technologies to provide us with ready-made sketches taking into
update the collection of fashion models every account the fashion direction and market analysis,
week, also designers need in a short time, and graphic programs can build a basic design of
appointment, preserving originality and special patterns, reproduce patterns and even make a
style to develop promising lines of clothing. As virtual fitting [1, 4].
we know, nowadays neural networks and artificial Exploring the application of artificial
intelligence are developing, which can be used by intelligence together with computer-aided design
the fashion designer in their work to speed up and and development systems in a computer-aided
simplify their work. design (CAD) system to create collections of
As you know, digitalization has long since clothing patterns can yield many interesting results.
penetrated all areas of life, and now voice First, Al can be used to analyze fashion
assistants, city security systems recognize faces, trends and predict future trends. Machine learning
and autonomous vehicles drive on the roads. All algorithms can process vast amounts of fashion
this works with the use of a mathematical model- data, including information about past and current
neural network, created on the principle of collections, designs, color schemes, and consumer
functioning of a network of nerve cells of a living preferences. Al can quickly analyze this data and
organism. In today's world, what is called artificial predict future fashion trends, helping designers
intelligencean artificial intelligence system that create more relevant and in-demand designs.
performs creative functions and is traditionally Second, Al can be applied to optimize the
considered the prerogative of humans. Simplifying, design process of clothing models. Using machine
artificial intelligence is a system or machine learning algorithms, Al can analyze and process
capable of mimicking human behavior, using the data on garment designs, sizes, materials and
information gathered to learn incrementally. construction to optimize the design and production
The peculiarity of neural networks process. For example, Al can suggest optimal
application is that if earlier before making one combinations of designs, select appropriate fabrics

model designers did a lot of works such as:
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and details, and recommend optimal sizing to
maximize the comfort and fit of garments.

The third possible application of Al is to
create virtual models of products. Using computer
vision and generative Al algorithms, virtual
models can be created and simulated to be worn
on different body types. This can help designers
evaluate the visual effect and fit of garments on
different body shapes and sizes, which can
improve the fit and aesthetics of the models.
Exploring and applying Al in conjunction with
CAD to develop collections of clothing models
can improve the efficiency and accuracy of the

design and production process, as well as increase
the relevance and demand for models.

This research paper describes a case study
of Asian clothing design using artificial
intelligence and graphics programs [16].

What if a computer-aided design (CAD)
system could generate thousands of design
options, each of which met your goals? It's no
longer a "what if": it's Microsoft's Bing. Bing is a
neural network in the form of a chatbot that has
been implemented into Microsoft's search engine
of the same name. The Bing site itself analyzes
sources and gives you a complete, detailed answer
(Figure 1).

Figure 1. View of the Microsoft Bing site [15].

The Bing chatbot is based on the GPT-4 lan-
guage model, which has been adapted for web sear-
ch. This is the latest version of the GPT algorithm,
which OpenAl introduced in March 2023. The
company actively cooperates with Microsoft and
receives large investments from the corporation. The
Bing chatbot has been running on the GPT-4 model
since its launch in February, but the company kept it a
secret until OpenAl announced the GPT update [17].

In May 2023, Microsoft expanded the
capabilities of Bing, in particular, adding the
function of saving chat history, and exporting chats
in various formats, for example, correspondence can
be uploaded in a PDF file, also increasing the
volume of one message to a chatbot from 2 thousand
to 4 thousand characters.

One of the differences between the Bing chat-
bot and the free version of ChatGPT-3.5 and its
important advantage is that the Microsoft product
can query the search engine, so the chatbot has
access to current news and recently published
content. ChatGPT-3.5, on the other hand, is trained
on data that was on the internet as of 2021. A
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specially developed Prometheus model is respon-
sible for finding up-to-date information in Bing [17].

The neural network helped to create
sketches and select materials and fittings for the
new model. The designer has to create clear
requests and ask the artificial intelligence to
visualize his idea. For each piece, Al offered
several dozen design options, which allowed to
noticeably speed up the process of working on the
collection.  This combination of shape, cut and
texture makes everyone feel confident. There are
no strict rules and restrictions when executing,
only inspiration and freedom, that's how the
neural network works. The chatbot understands
queries in a hundred languages, and Bing has
quite a lot of possibilities. It can be an interlocutor
or co-author who can: analyze information in
open sources and give detailed answers to
questions, conduct a dialog, remember the context
of a conversation in one query (one conversation),
translate texts into dozens of different languages,
create images, etc [14].
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https://www.bing.com/create
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Materials and research methods

Artificial intelligence was employed to gene-
rate several sketches of Kyrgyz national clothing with
a modern twist. The CAD program Grafis 12 was
used to develop the clothing designs step by step.
Model features were introduced to achieve precise
cuts. The design base was established by determining
additions, widths, lengths, and specific garment
design features (Figure 4). Model features, necessary
lines, shapes, fitting positions, clasp types, collar
types, and other design details were incorporated. The
Clo3D program was utilized to virtually try on the
clothing. Patterns were loaded onto a pre-prepared
avatar to visualize the fit and appearance [6-9].

Results and discussion

The large amount of information when pro-
cessing and generating Bing Neural Network
some-times leads to certain inaccuracies, so it is
necessary to double-check the data for validity.
Also Bing can generate images using DALL-E
neural network whi-ch was developed by OpenAl.
In the research work, next was the query
"Beautiful Asian girl in national style among high
mountains with poppy fields", Figure 2, 3. The
first one was given in Light style and the second
option was given in Anime style [15].

Figure 2. The generated figure, model 1 [15].

Figure 3. The generated figure, model 2[15].

Thus, using Al, several sketches of Kyrgyz
national clothing in a modern way, as seen by
artificial intelligence, are obtained. Then, using
the CAD program Grafis 12, the design of models
is developed step by step with the introduction of
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model features on them to accurately obtain the
cut. The design base is worked out, where
additions, widths, lengths and some features of the
garment design are determined, Figure 4 [2, 3, 5].
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Figure 4. Base of the dress design

In the design, the model features have been have been specified, the types of clasps, types of
introduced, the necessary lines according to the collars, etc. have been taken into account. All lines
model have been introduced, the shapes have been are also finalized, as new cutting patterns are made
clarified, the positions of fittings (if they are present) from this model design, Figure 5. [10-13].

o =] ¥

Figure 5. Model design of the dress

At this stage the patterns were made: added wrote the number of the pattern, the quantity in
seam allowances, specified the direction of the the cut and the name, Figure 6.
warp threads, marked marks in the necessary cuts,
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Figure 6. Formalizing the details of the dress cut

To check the cut details, the Clo3D prepared avatar, in which the presented model is
program is applied, which allows to try on clothes tried on according to the following sequence as
virtually. Patterns are loaded and put on a pre- shown in Scheme 1.

| Sequence of work on Clo3D |

|

| Exports cut patterns from the Grafis program |

|

| Importing cut patterns into Clo3d program, from Grafis program |

|

‘ Choosing an avatar and specifying the size |

l

|‘ Editing cut patterns |

l

| View the model through the Render function |

|

| Sewing the cut parts through the Free |

l

| Place the patterns around the avatar according to the corresponding points on ‘

I

i %
Turn on the stmulation function, at which point the cut parts are sewn together and the

avatar is dressed. Figure 8

|' The choice of fabric and color 1s made, figure 9 |

I

|' Finally, view the model through the Render function |

Figure 1. Sequence of work on Clo3D.
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Figure 9. Selection of fabric by texture and color.
Thus, the time to produce models of new creative processes, which allows the generation of

clothes is reduced many times over. In today's more and more original models. In conditions of
world, designers have time to devote more time to
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great competition, this is a big breakthrough, and
an opportunity to make yourself known.

Conclusion

The research has shown that already now
using all the possibilities of neural networks as a
powerful means of increasing the efficiency of
designers and graphic programs together on a lot
facilitates the work of the designer, this study was
only on the example of one direction, but if you
take a large scale, this study shows that the use of
Al and graphic programs provides great benefits

The use of neural networks is a rapidly and
successfully developing direction, which is
already showing positive results, and possible
disadvantages of the result, designers can easily
turn into advantages, and develop absolutely
original things.

Also not unimportant is the fact that from
an ecological point of view the use of neural
networks and graphical programs is more
effective, because it eliminates the moment of
experimental sewing of the product. And this in
turn reduces the cost of fabric, accessories and
time for its manufacture. The moment of
outputting waste of different materials, fittings,
etc. is eliminated, thus costs and waste can be
reduced.
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B cospemennom mupe yugpogvie mexnonozuu RPOHUKIU 60 6ce chepbl Hawlel HCU3HU, U RPOU3EOOCHIBO
CHOPMUGHOTUL 00e)cObl He cmao uckaouenuem. Pazpabomka u enedpenue npoeKmuposanus yuppoesoi 00excowl 6
RPOU3B0OCMEO CHOPMUGHBIX U30EAUIl OMKPbIGAEI HOBble B03MOMNCHOCHMU ONA YAy4yuieHus Kayecmea u
dyukyuonansnocmu 00excovl, a maxdice nosviuiaem IPppexmusnocmsy npouzeoocmea. B nacmosuiee epems, no
6écemy mupy 00714 MPAOUYUOHHOU IKOHOMUKU YMEHbUiAemca, a Wu@poeoiu — ygenuuuseaemcs, npeoocmasiis
MOU{HbBIE NpeuMyuwiecmea Ona CMpaH u ux ompacinegvlx komniekcos. Coepemennvie yugpoevie u INeKmMpoHHvle
MEXHON02UU CMAHOGAMCA OCHOGHbIM (HAKMOPOM MHOICECMEA HANDPAGTIEHUIN MOOEPHUZAUUU NPOU3EOOCHE U
pacwiupenus covima npodykyuu. Ycnosue 3¢hgpexmuenozo pazsumun uiéelHvlX NPEOnPUAMUILL 60 MHO20M 3A6UCUM
Om mo20, HACKONBbKO 2UDKUMU U 63AUMOCEA3AHHLIMU AGIAIOMCA NPOU3EO0CHEEHHbBIC NPOUECCHl, 4 MAKJIce Om
HAMUYUA Yy HUX MEXHUYECKUX CPeOCmE ONA ynpaejieHus U GblCOKOPA36UMON CUCHIEMbl AGMOMAMUIAUUU U
COBPEMEHHO20 NPOPAMMHO20 0becneyenus. B ceazu ¢ manousyuennocmuvro 0aunou obdnacmu, ¢ cmamove 0yoym
npeocmaeienbl HeKOMOopvle meopemuuecKue u npaKkmuueckue padomol, HANPagieHHble HA UCCE006AHUE U
OmMKpbIMUE HOBLIX CNOCOH0E OUUPPOGKU CROPMUBGHOIUL 00€MHCObL, OCBEU4EHBL NOCTICOHIUE MEHOCHY UL U UHHOBAUUU 8
amout obdnacmu. /na cospemeHH020 nPOU3EOOUmMENA XAPAKMEPHO CMPEMJIEHUe O0blcmpo peazuposamsv HA
U3MEHEeHUA KOHbEKMYpbl PbIHKA U NOMpPeOHOCHIell KAUEHNI08 NYMeM COKPAU{EeHUA BPEMEHHO20 NPOMENCYHIKA
Meancoy npOCKMUPOGAHUEM U 8bIX000OM HOG020 NPOOYKMA HA peanuzayuio. B npakmuueckoil obnacmu npumenenus
RpeOCmaeieHHbIX 3HAHUL, NO UMO2AM CO6MECHIHOU paA3padomKu emecme cO CHOPHICMEHAMU OU3aiiHa
KOHCIMPYKMUGHO20 RPOCKMA MPEHUPOEOUHOI 00€xHCcObl, C UCNOb306AHUEM NPOZPAMMHBIX npodykmoe «Corel
Drawy u «Adobe Illustratory o6vina npouseedenHa CHOPMUGHAS 00€XHCOA, COOMEEHICMEYIOWAA MPEDOBAHUAM
3aKa34uKa 6 niaHe KOHCMPYKMUGHO-MEXHUYECKUX COOMBEENCMEUil U UHOUGUOYATIbHOZ0 OU3ATIHA.

KaloueBble cioBa: nugpoBble TEXHOJIOTHH, AW3AiiH, CIOPTUBHASA OJe€X1a, CIIOPTHUBHBIN KocC-
TIOM, CTIOPT, HH(POBOH KOHCTPYKTOP, M (ppoBas oaexna, HugppoBbie NporpaMmbl, OpeH .
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CHOPTTBIK KUIMHIH JU3ANHBIH HU®PJILIK JKOBAJIAY
A.A. KEKEHOBA, J1.T. CAPTTAPOBA

(AK «AJIMaThl TEXHOJIOTUSJIBIK YHUBepcuTeT», Kazakeran, 050012, Anmatsl, Tese 6u kou., 100)
ABTOP-KOPPECTIOHICHTTIH 3JIEKTPOHIBIK Tomrackt: dshop.kz@mail.ru; 25lazzat@mail.ru

3amanayu anemoe yudpavlK mexnonozuanap 0i30iH omipimizoiy, 6apviK canacvlina enoi, ChOpmMmolK, Kuim
onoipici 0e epexuienik emec. Cnopmmulx, Kuim oHOIpicinOe yudpavlK Kuim Ou3aiHvlH a3ipaey Hcane eHzi3y KUIMHIK
canacel MeH (QYHKUUOHATOBIZbIH HCAKCAPMY2A, COHOAN-aK, OHOIpic muimoinizin apmmulpyza Hcana MyMKiHOIKmep
awaowvl. Kazipzi yakpimma Oykin anemoe 0acmypni IKOHOMUKAHBIY yiaeci a3aiivin, an Yu@pavlk IKOHOMUKA endep
MeH 0napobly CanaivlK Keuwienoepi yuwin Kyammol apmulKuivlavikmap o0epyoe. Kazipei 3amanzol yugpiolk sncone
INEKMPOHOb! MEXHON0ZUANAD OHOIpICMI JHCAHBIDMYOBIH  JCIHE OHIMOI OmKI3y0i KeHeumyoiH, Konmezen
Oazeimmapuinbly Hezizei pakmopuvina aiinanyoa. Ticin KacinopolHOGpvIHbIY, MUIMOI 0aMybIHbIH wWiapmsl Kobinece
OHOIpicmiK npoyecmepoiy KAHWIABIKMbL UKeMOI MHCIHe 63apa 0ailnaHbicmbl OO0JIybIHA, COHOAN-AK 0aAcKapyoulH
MEXHUKANBIK KYPALOGPLIHBIY MHCIHE HCO2ADbL  OAMbIZAH  AGMOMAMMAHObIPY MCYIeCiHiH JcoHe 3amanayu
bazoapnamanvlx Kammamacwl3 emyoiy 6oayvina oaiinanvicmol. byn oazeimmazel 3epmmeynep az 0012aH0bIKMAH,
EbLIBIMU  HCYMBICIBIH, MAKCAMbl — CHOPMMBIK KUIMOEPOi yu@pranouipyoblt Hcana Hcol10apbvlH 3epmmey MeH
awyza, ocol canadazel COHbl MEHOCHYUANAD MEH HCAHANBIKIMAPObl AHBIKMAY2A 0AZbIIMMANZAH MEeOPUSATbIK HCIHE
RPAKMUKATBIK  HCYMbICapobl mady. 3amanayu OHOIpywii HApPLIK KOHBIOHKMYPACLIHBIY 032epyiHe JicoHe
MYmulHYWbLIapObly Kadcemminikmepine me3 jcayan oepyze yMmulIyblMeH CURAMMANaobl, OYa Ou3aiin MeH JHcana
OHIMOI camyza wiblzapy apacvinoazvl yakvim apanvievin Kvickapmy. «Corel Drawy acone «Adobe lllustratory
bazoapnamanvlx OHiMOEpiH NANOANAHA OMBIPLIN, CHOPMIUBLLIAPMEH 0ipee Hcammbvley KUIMIHIN KOHCMpPYKmuemi
JHCOOACHIHBIY, OU3aliHbIH Oipnecin a3ipey Hamudiceaepi OOUbIHUIA YCOIHBLIZAH OINiMOI KONOAHYObIH NPAKMUKATBIK
CanacvlHoa, KypouliblMObIK-MEXHUKANBIK CIUKeCmizi Jcane JHceKe Ou3aiinpl OOUbIHUA MAancwlpvic Oepyulinin
mananmapuvina cauKec Kelemin CROPMMbIK KUiM Wibl2apbliobl.

Herizri ce3aep: nndpJiblK TeXHOJIOTUSIIAP, AM3AHH, CHIOPTTHIK KUIM, CIIOPTTBIK KOCTIOM, CIIOPT,
U (PIABLIK KOHCTPYKTOP, HU(PPIILIK Oargapaamasap, OpeHsa.

DIGITAL DEVELOPMENT OF SPORTS CLOTHING DESIGN.
AA. ZHEKENOVA, L.T. SARTTAROVA

(Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author e-mail: dshop.kz@mail.ru; 25lazzat@mail.ru

In the modern world, digital technologies have penetrated into all areas of our lives, and the production of
sportswear is no exception. The development and implementation of digital apparel design in sportswear production
opens up new opportunities to improve the quality and functionality of clothing, as well as increase production
efficiency. Currently, around the world, the share of the traditional economy is decreasing, and the digital one is
increasing, providing powerful advantages for countries and their industry complexes. Modern digital and electronic
technologies are becoming the main factor in many areas of modernization of production and expansion of product
sales. The condition for the effective development of sewing enterprises largely depends on how flexible and
interconnected the production processes are, as well as on the availability of technical means for control and a
highly developed automation system and modern software. Due to little research in this area, the goal of the
scientific work is to find theoretical and practical work aimed at researching and discovering new ways to digitize
sportswear, to identify the latest trends and innovations in this area. A modern manufacturer is characterized by the
desire to quickly respond to changes in market conditions and customer needs, by reducing the time interval between
the design and release of a new product for sale. In the practical area of application of the presented knowledge,
based on the results of joint development together with athletes and the constructive design of training clothing,
using the software “Corel Draw” and “Adobe Illustrator”, sportswear was produced that corresponds to the
customer’s requirements in terms of structural and technical compliance and individual design.

Keywords: digital technologies, design, sportswear, sports suit, sport, digital constructor, digital
clothing, digital programs, brand.

Beeoenue BaXXHBIX (PAKTOPOB, CIIOCOOCTBYIOLIMX JAWHAMHY-
B nacrosimee Bpemsi, HabrogaeTCs TEHIEH- HOMY pPa3BUTHIO OTPACiH, SBISiETCS pa3padoTka
Ul K OBICTPOMY HapallMBaHUIO 00HEMOB MPOU3- COBPEMEHHBIX IU(PPOBBIX pEIICHUH, KOTOpBIE
BOJICTBA JIETKOM NpOMbINUIEHHOCTH. OIHUM U3 00ecreynBaloT THOKOCTh TEXHOJOTHYECKUX MpO-

178


mailto:dshop.kz@mail.ru
mailto:25lazzat@mail.ru
mailto:dshop.kz@mail.ru
mailto:25lazzat@mail.ru

AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne2,

LIECCOB W WX aJanTUBHOCTH. Pa3paboTka u BHEH-
peHHE HHCTPYMEHTOB LH(POBOrO IPOECKTHUPOBA-
HUSL B IIPOU3BOJACTBO CIOPTUBHOH  OXEXKIBI
SBIISIETCS.  OBICTPOPa3BUBAIOMIMMCST HAIPABICHU-
eM. DTO CBS3aHO C PacTYyILIMM CIIPOCOM Ha MEepco-
HQJIN3UPOBAHHYIO OJEXKAY, YIy4IIAIOUIYI0 CIOp-
TUBHBIE PE3YNbTaThl, CO CTOPOHBI CIIOPTCMEHOB.
OnmHUM M3 KIIOYEBBIX NPEHMYILIECTB IU(PPOBOTO
[IPOCKTUPOBAHUS SIBISICTCS BO3MOXHOCTH CO3-
JaHWsl TOYHOH TPEXMEPHOH MOJENH WU3JeNusl, 4TO
MO3BOJISIET YBHIETh BCE JETalH M OCOOEHHOCTU
3alyMaHHOTO Au3aiiHa. brarogaps sTomy, Opous-
BOAUTENN MOTYT JIETKO BHOCUTb H3MEHEHUS H
yAy4llleHUss B AW3aiiH, 4TO 3HAYUTEIHHO COK-
pamaer BpeMsl W 3aTpaThl Ha pa3pabOTKy HOBBIX
Mozenel oaexapl. Eme oqHuM MpeuMylecTBOM
SIBIISIETCS. BO3MOXKHOCTBH TPOBEACHUSI TECTUPOBa-
HUS (PYHKIIMOHATBHOCTH OJEXKIBI C MCIIOJIB30Ba-
HHUEM KOMIBIOTEPHBIX MOAEJEH, YTO IO3BOJISIET
MPOTHO-3UPOBATh, KaK OyJeT BecTH ceds u3zesne
B Pa3IMYHBIX YCIIOBHSX OKCIUTyaTallld, HampH-
Mep, IPU MHTEHCHBHBIX CIIOPTHUBHBIX TPEHUPOB-
Kax WIN B 3KCTPEMAJIBHBIX TOTOAHBIX YCIOBHUSX.
Kpome Toro, mo3Bonsier ONTUMU3UPOBATH MPOH3-
BOJICTBEHHBIE TpOLECcCH i Oosee dPPEKTHB-
HOTO HCIIOJIb30BaHMUS MAaTE€pHUaloB M PECYpPCOB,
COKpa-liasg TOTepd U Yyiydllas KadecTBO U
AaBTOMATHU3UPOBaTh HEKOTOPHIE JTambl MPOU3-
BOJICTBA, UTO YBEIWYMBAET €ro CKOPOCTh U
ToyHOCTh. Hakonen, uu¢poBas opexna HMeeT
OONIBIION MOTEHIWAN JUIsi WHHOBAIMA W HOBBIX
Bo3MOxHOCcTeH. Takum oOpasom, pazpaboTka u
BHEIPEHHE MPOEKTHPOBAHHUA LU(DPOBON OIEKIIbI
B MIPOM3BOJICTBO CITIOPTHBHBIX M3JIEINUH OTKPHIBAET
HOBBIE TOPHU30HTHI JJISI WHAYCTPHH CIHOPTHBHOW
OJICHKIBI.

AKTyalnbHOCTh TE€MBbI OOYCIIOBJIIEHA MAJo-
M3YYEHHOCTBIO JIaHHOW 00JacTH 3HAHWN B
Kazaxcrane u orcyrcrBueM 00OOIIEHHBIX paboT
[0 CYLIECTBYIOIIUM TEXHOJIOTHSIM, HCIOJIb3Yye-
MBIM B MHPOBOH TPAKTHKE M TOJBKO MOSBIISIO-
LIMMUCSI HOBBIMU TEXHOJIOTHSIMHU, BIMSHUE KOTO-
PBIX Ha OTpaclib elle MPeJCTOUT 0CO3HaTh. Llenbio
paboThl  sBIsETCS pa3paboTKa M BHEAPEHHUE
MPOEKTHPOBaHUsI ~ NUQPPOBOH  (AIIEKTPOHHOIN)
OJICKIBI B IPOM3BOJICTBO CIIOPTUBHBIX M3JIEIUH.

Mamepuanst u Memoovl UCCT1€006AHUIL

Ha ceropnsimiHuii JieHb CYHIECTBYET Pl
mpobieM, KOTOpble HE0OXO0IUMO PEHIUTh, YTOOBI
MOJTHOCTBIO Pealnn30BaTh NOTEHLHAT HHU(POBOH
onexbl. OCHOBHOM TpoOIeMOi SBIsIETCA OTCYTC-
TBUE HOBBIX MATEPUANIOB, yIOOHBIX, MPOYHBIX H
CIOCOOHBIX BBIJICPXKHBATH CYPOBBIE  YCIOBUS
3aHATHH CHopTOM. BEIIBIEHA HEOOXOAMMOCTH
WHTETpalK pa3paOOTaHHBIX HOBBIX TEXHOJIOTHUH,

179

KOTOpbIE B TMOCJIEAYIOUIEM HEOOXOAUMBI IS
OTCJIe)KMBaHUS JABIDKEHUH CIIOPTCMEHOB W TOKa-
3aTeied Mpou3BOAUTENBHOCTH. Ha 1mIBeWHBIX
MPEONpUATHSIX, 3aHUMAIOLIUXCS BBITYCKOM LU(]-
pPOBO# OneXnbl, TpeOyeTcss BHEApPEHHE YIOOHBIX
nHTEp(eiicoB, MO3BOISMIONIMX CIOPTCMEHAM B3a-
MMOJIECTBOBATh CO CBOEH OAEKIOW M MOIy4aTh
OT3BIBBI O CBOMX TpeHHpOBKax. HecMoTps Ha 3TH
npobiemMel, pa3paboTka W BHEApCHHE Au3aiiHa
uuppoBOi  (TEKTPOHHON) OACKABI B MPOH3-
BOJCTBO CIIOPTUBHOM OJAEXABI SIBJISAETCS MHOIO-
obemmaromeii 007aCThIO, KOTOPask MOXKET PEBOIIO-
[MOHM3UPOBATHh CIIOCOOBI TPEHHPOBOK W COPEB-
HOBaHUU CIIOPTCMEHOB [1].

JIms  OOCTHIKEHHMS IIOCTaBJICHHON  IIENH
HE00XO0IMMO PEIUTh CIETYIONINe 3a0a49u:

- AHanmu3 COBpPEMEHHBIX Hay4yHBIX pa3pa-
00TOK B 00MacTH UUPPOBOTO MPOCKTUPOBAHUS
OJIeXKIBI JTSI CIIOPTCMEHOB;

- AHaju3 CyIIECTBYIOIIMX MPOTPAMMHBIX
oOecrieyeHuit 1 TexHonoruid B chepe muppoBoro
MIPOEKTUPOBAHUS OJIEKIBL;

- U3ydenne w aHanmm3 MeXIyHApOIHOTO
OTIbITa B MIPOEKTUPOBAHUHU CIIOPTUBHOMN OJIEXK/IbI B
rII00ATBHBIX MEXKYHAPOTHBIX KOMITAHHSIX;

- PazpaboTtka TpeOoBaHHMI K CHOPTHBHOMN
OlleX/e B 3aBUCUMOCTM OT BHJAAa CIOpTa U
U3yYeHUE TPEHUPOBOUHBIX YCIOBUN CIIOPTCMEHOB
1 (aKTOPOB, BIUSIONINX HA PE3yIbTATHI;

- DnexTpoHHast pa3paboTKa MPOeKTa XyI0-
YKECTBEHHOKOMIIO3UILIMOHHOTO U3aifHa CIIOPTHUB-
HOM OAEXABl C TIOCIETYIOIIUM H3rOTOBIEHUEM
OTIBITHBIX 00Pa3IOB

AHanM3 COBpPEMEHHBIX Hay4HBIX pa3palo-
TOK B o0inacth 1HQPOBOTO TPOCKTUPOBAHHS
CIIOPTUBHON OJIEX/BI - BONbIIMHCTBO 3apyOex-
HBIX HCCIIEJIOBATENeN TMpeasaraioT paccMarpH-
BaTh COBPEMEHHOE Pa3BUTHE IIBEHHOW MPOMBIIII-
JIEHHOCTH B CTOPOHY «MacCOBOW KaCTOMH3AIHH»,
BKJIIOYAsl TakMX aBTOpoB Kak Axmen 0. Maxdys
¢ Texacckoro VYuupepcuteta A&M (2005),
Kemmu L3sa ¢ Breicmed mkonsr 6m3neca CTaH-
¢dopackoro ynusepcurera (2006), u mp [2].
IIpumenurensHo k Kazaxcrany manHas mpoOiie-
MaTHKa HE paccMaTpuBayiach. Pa3paboTkoil u
NIPUMEHEHUEM CHUCTEM 3-X MEpHOI0 CKaHUpO-
BaHus (3D TexHONOrMM) 3aHMMAETCS MHOXKECTBO
Hay4YHBIX HMHCTUTYTOB, TakWxX Kak JIOHIOHCKHIi
KoJulemK Moabl, Texacckuii yauBepcutetr OcTrHa,
MockoBckuil Texundeckuii yausepcurer MI'Y T
u 1p. [3, 4]. AHTPONIOMETPUYECKUMH HCCIIET0BA-
HUSIMH pacdeTa U3MEPEeHUH XapaKTepUCTHK (Gopm
Telna 4eloBeKa 3aHUMaIuch B  OKIAXOMCKOM
rocymapctBeHHoM yHmBepcutere B 2012 T
Anpuana II. m Ciozan I1.D., B Texumueckom
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yauBepcutere Jpesgena B 2013 1. Cubmmuia
KpxuBuncku m Xaptmytr Pémens u gap., dto
aKTyaTu3upyeT HEeO0OXOMUMOCTh pa3paboTKu H
BHEIPEHUsI HOBBIX OECKOHTAKTHBIX METOJIOB
HCCIIEI0BaHUN IapaMeTpoB (OpM HEIOBEUECKOTO
Tejla B KPYIHBIX LENIEBbIX Ipynnax jwoaeil. Panee
B HCCIEIOBaHMUAX (POPM Tella YeIOBEKa HCIIOIb-
30BaJICh KOHTAKTHBIE METOJIbI M3MEPEHU, HO C
pOCTOM  TEXHHYECKOro Iporpecca paspada-
THIBAJICh U NMPHUMEHSUTUCh HOBBIE TEXHOJIOTUH M
meronbl. [lokpoBckuit O.B. u KpuroOGopomora
E.1O. B cBoux ucciemoBanusx (MI'YAT, 2003t.)
NpUMEHsIM MeTon (oTorpamMerpuu. Bsaumo-
CBSI3M MeXIy ¢GopMaMH M pa3MepamMHu  Tena
YeJIOBEKa M COPa3MEPHOCTBIO OIEXIbl paccMaT-
puBanucek B uccienoBanuax Mepu JLJ. u Kuma
X. B 2010 r. B yHuBepcuTere AMOBBI, a TaKxke
HCCIIEIOBAHUA 110 IPOEKTUPOBAHUIO COPa3MEPHOI
OJIeXKIbI OBLITH TIpE/ICTaBIIeHHI B paboTax XBa Kbio
Conr u3 Ckeynbckoro ynusepcurera u Crozan I1.
Omnayn u3 Kopuensckoro ynusepcurera. Ho ne-
CMOTpPsT Ha MHOTOYHCIICGHHBIE HCCIICIOBaHUS B
00JIaCTH M3MEpPEHHS COOTHOIICHHI BHEIIHUX
dbopM Tema 4YenmoBeKa M PasMEpOB  OIEXKIH,
JaHHasi TpoOiieMaThka OcTaeTcsl ciaabou3yucH-
HOH. B TO ke BpeMsi B COBPEMEHHBIX IOJb30Ba-
TENbCKUX MOOWIBHBIX YCTPOWMCTBaX YK€ ecTb
npwioxkenuss s 3D ckanupomanus. PaspaGor-
KOW HOBBIX TexHoiormid B obmactu 3D
ckaHupoBaHus  3aHuMarorca  «DAVID 3D
Solutions GbR» B ABctpanuu, «Creaform Inc.» B
I'epmanun, «Open Technologies Srl» B Uranun,
«SHINING 3D TECH» u «ZBot» B Kurae, «3D
Systems» B CIHIA w B nap. cTpaHax Mwupa.
Cuexana @.P. u 3Bonko [lparueBnu ¢ YHuUBeEp-
curera 3arpeba B Xopsaruu B 2001 1 ¢ moMomisio
3D Bupeo3amucu M3y4ald KOHCTPYKTHUBHBIE
XapaKTepUCTUKU OJEKAbl B JABWKeHHU. Hemer-
KHMH UCCIIeIOBaTEeJIIMU ObIT pa3paboTaH KOCTIOM
CO BCTPOEHHBIMH AaTyuKaMmH [5], a Bo @paHuuu u
Kurae pazpaboransl BupTyaibHbie 3D MaHEKEHBI,
AHATOMUYECKU TIOBTOPSIOIINE B JABWXCHHUU BCE
03561 YeoBeka [6, 7].

Osxupaercst, 4T0 MUGPOBBIE METOJIBI TIPOCK-
THUPOBAHUS SPIOHOMUYHON CIIOPTUBHOM OIEKIbI
C yyacTueM MOTpeOuTeNsi NpPU HCIOJIB30BaHUU
COBPEMEHHBIX TPOTPAMMHBIX HHCTPYMEHTOB, a
TaKke HOBBIX 3-D TEXHOJOTHH, WHTETPUPO-
BaHHBIX B MOOWJIbHBIE YCTPOWCTBA, IO3BOJIHT
WCIIONB30BaTh MOJIyYeHHbIE JTUHAMHYHBIE Xapak-
TEPUCTHKH (QUTYpBI B OOMIEH cHcTeMe Mpou3-
BojactBa [8]. LlmbpoBble TEXHOIOTMU OKa3ain
Oonblioe BIAMSHME Ha OTpacib W HPUBEIU K
Pa3BUTHIO HOBBIX METOJIOB MPOM3BOJCTBA, TAKHX
Kak 3D-medaTs ¥ aBTOMaTH3UPOBAHHOE MPOEKTH-

180

poBanue (CAIIP), koTopble MOKHO HCIIONB30BaTh
JUTSL CO3TIAHMS BBIKPOEK UIA OAEXAbI. «BrusHre
IM(pPOBBIX TEXHOJOTHH Ha MPOU3BOJICTBO CIOP-
TUBHOH onexas» CsoxyHa YxaHa omyOiuko-
BaHO B xypHase Textile Research Journal B 2018
rogy. C pa3BuTHEeM TEXHOIOTUH oOOMeHa |
aHanm3a OonmpIIMX 0O0BEMOB AaHHBIX «BigDatay,
MOSIBUJINCh  TEXHOJIOTHM ~ OOAM-IAaTYNKOB IS
cheéMa W aHalii3a JAaHHBIX C Teda deiloBeka [9].
Jluzalin u pa3paboTka HOCHMBIX JaTYMKOB JUIS
CIIOPTUBHON oOfAeXKIbl A cOopa HOaHHBIX O
pe3ynapTaTax CIOPTCMEHa, TaKMX KaK dYacToTa
CEepIEYHBIX COKpallleHUuH, CKOpOCTb M Mpoii-
JEHHOE pacCTOsIHME. 3aTeM 3TH JaHHBIE MOXKHO
MPUMEHATh ISl yIOy4YIIeHHWS TPEHHPOBOK U
pe3ynbTaToB cioprcMeHa. «Jlu3aitH u pa3zpabotka
HOCUMBIX JITaTYUKOB JUISI CIIOPTHBHOM OHEMHKIbD»
[3unizuHa UYxaHa, onyOJIMKOBaHHAS B JKypHaJe
Sensors B 2020 rony.

AHanmu3  CyIIECTBYIOIIUX  MPOTPAMMHBIX
obecrieueHnit U TexHonoruid B chepe 1UPpPOBOro
MIPOEKTUPOBaHMA OACKIbl. C pa3BUTHEM TEXHO-
JOTHUIl W TIOSBJIEHUEM KOMIBIOTEPHBIX IPOTrPaMM,
IpoIecc MPOCKTHPOBAHHS OJCKIBI CTAl TOpas3io
Oonee ynoOHbIM U dPdexTuBHBIM. Teneps au3aii-
HEPBI MOTYT CO3[aBaTh MOJIEN W TPOBEPATh HX
BUPTYaJIbHO, SKOHOMsI BpeMsl M pecypcesl. [laBaiite
paccCMOTPUM HEKOTOpBIE U3 HAHOOJIee MOMYISPHBIX
[IPOTPAMMHBIX TIPOYKTOB B 3TOM 00JIaCTH.

1. Adobe Illustrator u Corel Draw: a3to
MOIIHbIE TpadUvecKue MporpaMMHbIe obecrede-
HUS, KOTOpPBIE IIAPOKO HCIIONB3YIOTCS B pa3ind-
HBIX cdepax au3aiiHa, BkImodas woay. C
nomoipio [llustrator u Corell MoxHO co3aaBaTh
BEKTOpPHBIE  HM300paKe€HHS  OJCKIBI,  JeJaTh
ACKU3HI ¥ paboTaTh HAI JETANSIMH TU3aiiHa.

2. CLO: mnporpamma, wucmoyib3dyemas B
cdepe uudppoBoOro NPoeKTUPOBaHMs o0ACK b OHa
MO3BOJISIET JM3aifHEpaM CO37aBaTh TPEXMEPHEIE
MOJIETH OJIeX/Ibl, IPUMEHSATh Pa3INdHbIe TKAaHU U
TEKCTYpPbl, a TaKXe aHUMHUPOBATh MOJENH IS
CO3/IaHUS BUPTYAIbHBIX TIOKa30B MO/I.

3. Optitex: mporpaMMHOe OOecTieueHHe s
CO3JIaHHS KOPIIOPATUBHBIX M WHIUBUIYaTHHBIX
pelieHuid ISl TPOEKTHPOBAHHS  OJEKJIBI.
[Ipenocrapnsier mupokuid HaOOp HHCTPYMEHTOB
JUIsl TPOEKTUPOBAHMS M aHalIM3a MoJenei, ¢
BO3MOXKHOCTBIO MIOCTPOCHUS 3D-CUMyIISAIHiA.

4. Marvelous Designer: nporpamMmma, KOTO-
pasl cuenuanu3upyeTcs Ha CO3JaHuU TPEXMEPHOM
OIIeXNIbI C BBICOKOW neranu3anueii. OHa MO3BO-
JSIeT BU3YaIM3UPOBATh Pa3lIMYHbIC THITBI TKaHEH
W CO3[aBaTh CIIOXKHBIE MOJENHA OJESKABl C
MOMOIIBI0 MHTYUTHBHOTO HHTEpdeiica.
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KoneuHo, 3T0 TONBKO HEOOJNBIIONW 0030p
CYIIECTBYIOLUIMX IPOTPaMMHBIX OOecCIeYeHuil B
cthepe 1HbGPOBOTO MPOCKTHUPOBAHUA OACKILI. B
3aBUCHUMOCTH OT BalllMX MOTPEOHOCTEH W ypOBHS
OTIBITA, BBl MOXKETE BbIOpATh NporpaMmmy, KOTopas
MOJXOAUT BaM Jy4lle BCEro. BakHO MOMHUTS,
YTO KaJI0€ MpOorpaMMHOe OOecreyeHne HMeeT
CBOM OCOOEGHHOCTM M BO3MOXHOCTH, MOITOMY
PEKOMEHIYeTCsl  IPOBECTH  JIONOJHHUTEIbHOE
HCCIIeIOBaHNE TIepe]] BHIOOPOM.

Uzyuenne W aHanu3 MeEXIyHapOAHOTO
OIIBITA B IIPOCKTHUPOBAHUM CIIOPTHUBHOM OIEKAbI B
rO0AIBHBIX ~ MEXAYHAPOIAHBIX  KOMIAHMUSX.
MexayHapoaHple  KOMIAHHH, 3aHUMArOIIUecs
MIPOM3BOJCTBOM CIIOPTHBHOW OIEKIBI, BCE 4allle
oOpammarorcst K TuhpoBOMY MPOESKTUPOBAHUIO IS
CO3JIaHMS HMHHOBAallMOHHBIX M (PYHKIHMOHAJIHHBIX
uzgenuii. OHM aKTHBHO H3Y4YalOoT MEXIyHapoJ-
HBI OMBIT B A3TOH OONACTH, YTOOBI YIIYyYIIHTH
CBOM TPOLECCHl W OCTaBaThCsl KOHKYPEHTO-
CHOCOOHBIMH Ha PHIHKE.

B nacrosiee BpeMsi, B YCIOBHSX KECTKOU
KOHKYPEHLIUH, NPEANpHUITUS JIETKOH IPOMBILI-
JICHHOCTH HAYWHAIOT KCIOJb30BAaTh MAaCCOBYIO
KacTOMHU3AIMI0 CBOCH MPOAYKIUH sl TOTO,
9TOOBI CZeNaTh TOBaphl 0OoJiee NPUBICKATEIh-
HBIMU JJis1  morpeOuteneld. Takwe BceMHUpPHO
u3BecTHhIe OpeHiabl, kak Nike, Adidas, Reebok,
Ecco, New Balance, Vans, Burberry, Louis
Vuitton, Ralf Lauren, Pandora u npyrue yxe
YCIIEIIHO  BHEJPWIM  TNPUHIMIIBI ~ MacCOBOH
KacTOMHU3allMd B NPOM3BOACTBO OIEXIBl H
akceccyapoB [10]. C mnomoupl0 cOeUalIbHO
pa3paboOTaHHBIX CAMTOB U MOOMIBHBIX MPHIIOKE-
HUI KIMEHTHI OpeHa MOTYT caMU TI0y4acTBOBATh
B CO3JIaHMHM AM3aiiHa oAexabl. Begymue MupoBsie
OpeHIIbl, Y KOTOPBIX €CTh TJI00aJbHOE CcepuitHOe
mpou3BoACTBO, Takme Kak Levi's, Nike, Adidas,
Longchamp, Burberry, Converse u ap. npou3Bo-
IST MOJyJIbHbIE KOHCTPYKLMH OJAEXKIbI, Ipeasa-
ras KJIMEHTaM CaMWUM BBIOMpATh pPE3YJIbTAT,
OMM3KMH K MX 3ampocaM, 4YTO IIOJIHOCTBIO
COOTBETCTBYIOT UX TpeboBanusM [11, 12].

B coBpeMeHHBIX YCIOBUAX OBICTPON CMEHBI
TEHJCHINN Ha PBIHKaX MPOM3BOJCTBA OIESKIBI U
rI00aTbHON KOHKYPEHIHH, MacCcoBasi KaCTOMH3a-
nus  sABseTcs  OeccropHOM u A ¢EKTUBHOM
CTpaTernell B 310Xy pa3HOOOpas3wsi KIMEHTOB, H
“H(OPMAITMOHHBIX TeXHONOTHIH. OIUH U3 TyUIIAX
MPUMEPOB MEXIYHAPOJHOTO OIBITAa B HU(POBOM
MPOEKTUPOBAaHUM  CIHOPTUBHOW  OJEXIBI -
kommanus Nike. Oum pazpaboTany cucTeMy IMOA
HazpanneM "Nike Fit", mo3Bosstomyto MmoTeHIu-
QIBHBIM KJIMEHTaM OMNpEleNuTh CBOM pasmep
00yBH C TIOMOINBIO TNPIJIOKEHUS Ha cMapT(doHe.
OTO TO3BOJSET MPEAOCTABIATH OOJEE TOYHBIE H
WHAWBUAYaIbHBIE PEKOMEHAALUMH 10 BBIOOPY
pasmepa [13]. Adidas cozmanm mudpoByo cpemy
st 3D-MonmenupoBaHHUS  OAEXKIBI, Omaromaps
KOTOpOMY AM3aiiHEpaM MOXXHO OBICTPO MPOTOTH-
NUpOBaTh HOBBIE MOJETH 0e3 HEeoOXOIMMOCTH
(hm3rueckoro co3gaHus MPOTOTUTIOB. [14]

Pa3paborka TpeOOBaHWN K CIIOPTUBHOM
OJIC)KIEC B 3aBHCHUMOCTH OT BHIA CIOpTa H
M3y4eHHEe TPEHUPOBOYHBIX YCIOBUHA CIIOPTCMEHOB
1 ($aKTOpOB, BIHMSIOMNX Ha pe3ynbraThl. CoBpe-
MEHHasi CIIOPTHBHASI OJC)KAa JOJDKHA COOTBETC-
TBOBAaTh TOMY BWJY CIOpPTa, I'Jle HEOOXOIUMO ee
npuMeHeHue. OlLieHKa COOTBETCTBHSI CIIOPTUBHOM
OlleXk bl 0a3UpPyeTCs Ha M3YYCHUU aJalTHBHBIX
XapaKTepUCTUK OpraHu3Ma 4YellOBeKa, JKHITUPO-
BaHHOTO B COOTBETCTBUHU C OKPYXKAIOIIEH Cpeoit
U TUnamMu (QU3NYEeCKuXx Harpy3ok. CIOpTHBHO-
TPEHUPOBOYHAS OJICK/IA JOJKHA CIIOCOOCTBOBATH
HOpMaJTbHOMY (DYHKIIMOHUPOBAHUIO OpraHH3Ma
P TIOBBIMICHHBIX (M3WYECKUX HArpy3Kax,
YUUTHIBasi 0COOCHHOCTH U MpaBwiia COPEBHOBAHUI
Pa3IMYHBIX BUAOB CIIOPTA.

Kak wu3BecTHO, OCHOBHBIE TpeOOBaHHS K
MarcpuajiaMm, HCIIOJIB3YEMBIC B IIpOn3BOACTBE
CIIOPTUBHO-TPEHUPOBOYHOM OJICK B, 3TO:
AIIACTUYHOCTb, BO3IYXOIPOHHUIAEMOCTh, TUTPOCKO-
[MMYHOCTh, TEIUIONPOBOAHOCT W TETUIOHM3ANIA-
1muoHOCTh [15]. Marepuansl moapasaesnistoTess Ha
HaTypaJibHbIE, NICKYCCTBEHHBIE 1 CHHTETHUECKHE.

Tabmmma 1. Buasl MaTtepuanoB, WX CBOWCTBA, BXOJIIME B COCTaB TKaHEW IJIsl MPOW3BOJCTBA CIIOPTHBHO-TPEHUPO-

BOYHOM OJEKIbI

Ne Martepuan CaoiicTBa
1 XJI010K CHIIbHO CMUHAETCS, CAIUTCS IIPU CTUPKE, TIOJ] BO3JICHCTBHEM 1T0TA BBILIBETACT,
HU3Kasi UCMAPSIEMOCTh BJIATH IIPU CYIIKE.

2 ITonuacrep He BIuTHIBaET Biary, He CMUHAETCsl, BBICOKAS] MCIIAPSIEMOCTD BJIArU IIPU CYIIKE

3 Inacran (Taiikpa) TxaHb 371acTUYHA U yNPYTa, a TAK)KE yCTONYMBA K BbILBETaHUIO. IIpy CUIBbHBIX
HATSDKEHISIX BO BPEMs HOBBIIIEHHBIX (PM3MUECKHUX HATPYy3Kax HE TepsieT hopMmy.

4 Helinon TKaHb U3HOCOCTOMKAs, HE CMUHAETCS], BBICOKAsI UCIIAPSIEMOCTb BJIATH [IPU CYILKE

5 Mosmami 3Ha4ynuTeIbHAS H3HOCOCTOMKOCTD, XOPOIIas BO3IyXOIIPOHUIIAEMOCTh, YCTOIUMBA

K BBIIIBETAHUIO, IIPUSITHA HA OLIYIIb
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B ocHoBHOM CIIOPTUBHO TPCHUPOBOYHAA OJACKIAa INPOU3ZBOAUTCA HN3 CIIOPTUBHOTO TPUKOTAXKA

Pa3IIMYHOIro COCTaBa U TUIIA IJICTCHUS!

Tabnmma 2. Bunbl TkaHeH, mprMeHsIeMbIX TIPH IPOU3BOACTBE CIIOPTUBHO-TPEHIPOBOYHOM OJIEKIIBI, 1 KX CBOMCTBA

No Tkauu CBoiicTBa
[Ipu poM3BOACTBE UCTIONB3YETCS CHEIUATBHEIN CIOCO0 TIETeHNUS - PyTepHupOBaHUE, B OCHOBY
1 Dyrep BIUIETAIOT JOTIOJHUTEIBHBIC H3HAHOYHBIC BOJIOKHA, YTO YBEINYUBACT IPOYHOCTD MOJOTHA U [IENIAeT
TIPUATHBIM IIPH IPUKOCHOBEHUH K Koxke. Cocront m3 65% xiomnka, 30% monmacrepa u 5% smacraHa.
CHHTETHYEeCKHI TPUKOTAXK, B COCTaB KOTOPOTO B PA3IMYHBIX MPONOPIHIX MOTYT BXOAWTH JIAHKpa,
2 | Budrexc HCP'IHOHvI/I MTOTHAMHIBL. B OCHOBHOM MIBIOT CIIOPTUBHYIO THMHACTHYICCKYIO O/1eXky. TKaHb ¢
BBICOKOM AIIACTHYHOCTHIO M IIPH CHIIHHBIX HATSDKEHUSIX BO BPEMsI MTOBHIIEHHBIX (PU3NIECKUX
Harpy3kax He TepseT opmy.
3 Crpeiiu- XTONKOBBIN TPUKOTAX C HUTSIMU JIAHKpBL. TKaHb U3HOCOCTOMKAs!, yCTOWYMBA K BBILIBETAHMIO,
KYJIHp MIPUATHA Ha OIIYIh, 00JaJacT THIT0AJUIEPTEHHBIMHI CBOMCTBAMH.
4 Crpeitu- XJONKOBBIN TPUKOTaX C BOJIOKHAMU 3JlacTaHa. TKaHb U3HOCOCTOMKAs U 3JIaCTHYHAs, JIETKO
KOTTOH CTHUPACTCS M HE CMUHACTCSI.
Tepmobi B cocraB B pa3iaHyYHBIX TPOMOPUUSIX BXOIST HOJIMICTED, O7ACTaH 1 TOMHAMUIHBIC BONIOKHA.
5 ek OnactudHa, 00J1a1aeT XOPOIINMH TEIUIOM30JIIMOHHBIME CBOMcTBaMH. Mcmons3yerces s
JIBDKHUKOB, PUTYPHOTO KaTaHUS M AJIbITHHUCTOB.
6 | Buckosa Xopomasi BO3IyXOIMPOHUIIAEMOCTh, AaCTHYHOCTh U MPUATHA Ha OIIyTb. Mcmons3yercs B
MIPOU3BOJICTBE (HYTOOJIOK, TPUKO M THMHACTHYECKHX KOCTIOMOB

Takum 00pa3oM, MpUMEHEHHE MIPEATaraeMbIX
TKaHEH B NPOM3BOJCTBE CIIOPTUBHO-TPEHHPOBOY-

HOM  ONEXIbl MpeAHAa3HAYeHO IS 3aHITHUS
aKTHBHBIMM BHIamH crnopra. C TIpHUMEHEHHEM
BBIIICYKa3aHHBIX ~ MATEpHATIOB,  COBPEMEHHBIN

CIIOPTHBHBIA KOCTIOM OyzZeT o00i1aj1aTh TaKUMH
CBOWMCTBAMH, KaK HW3HOCOCTOMKOCTb, BO3ILyXOIPO-
HHUIIAEMOCTh, 3JTACTUYHOCTh, THIIOAJUICPreHHOCTD,
TMTPOCKOITMYHOCTh M TEIUIOMPOBOJHOCTL. Kpome
TOro, OyAyT VYJOBIETBOPEHBI MCHUXO(U3HOIO-
THYecKrue TpeOOBaHMs K KOM(OPTY CHOPTUBHOTO
KOCTIOMa — «TPHATEH HA OIIYIbY», «HE HATUPAETH
KOXKHBIH TTOKPOB I10 JINHUSIM IIIBOB.

Pesynomamot u ux oocyricoenue

Ha ocHOBe aHanm3a MPOBEACHHBIX HCCIIE-
JIOBAaHUW CYILIECTBYIONIMX HOBBIX TEXHOJOTHI B
o0JiacT ITU(PPOBOrO MPOSKTUPOBAHUS, MEXKIyHa-
POHOTO ONBITa KPYIHBIX KOMIAHUHN, H3ydYeHHS

OSHOP KZ

Wees i rgrem—— e —ar e

Pucynok 1. XynoxecTBEHHO - KOMIO3ULIMOHHBIE AU3aiTHBI

3arem i BH3yanm3anmud  HQPOBOTO
MIPOCKTAa W COTJIACOBAHUS TU3aifiHA CO CIIOPTC-
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CBOIWCTB TKaHEW W YCJIOBUH TPEHUPOBOYHBIX MPO-
[IECCOB Pa3NMYHBIX BHIOB CIOpPTA, OBUTH BHIOPAHBI
CJICYIONIHE CIIOPTUBHBIC JUCIMIUIAHBI IS 1I(po-
BOT'O IIPOEKTUPOBAHMS U TIPOM3BOJICTBA CIIOPTUBHON
TPEHUPOBOYHON OAEXKIbL: OOKC M XydOKECTBEHHAsS
ruMHacTuKa. Ilpy cymecTByro-Imux BO3MOMKHOCTSIX
K JOCTYIHOCTH K HOBBIM TE€XHOJIOTHMAM B obmactu
IU(pPoOBOro  MPOEKTH-POBAHUS,, COBMECTHO  CO
CIIOPTCMEHAaMH U TPEHEe-paMK CIIOPTUBHOTO KITyOa

«QAZSTYLE  PROBOXING» T1.Aktay ©
denepauuy M0 XYIOKECTBEHHOW M 3CTETHUYECKON
rUMHAcCTHKH ~ Manrucrayckoir  obmactn  HIXT

«Kanaosen» ObLIH CIIPOEKTHPOBAHBI XYI0KECTBEH-
HO - KOMIIO-3UIIMOHHBIC HHSaﬁHBI CIIOPTUBHBIX H
TPEHHPO-BOYHBIX KOCTFOMOB C HCIIOJIb30BAHHEM
nporpam-muaoro odecrieueHus «Adobe Illustrator» u
«Corel Draw»:

A DSHOPKZ

MCHaMu, ObL1a IOATOTOBJICHA I_[I/I(prBaSI IpuMEp-
Ka Ha MAaHCKCHBI.
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Pucynox 2. [Ipumepka Ha nU(pOBOI MaHEKeH

B utore ObLIM M3TOTOBJICHBI CIIOPTHBHBIC
TPEHUPOBOYHBIE KOCTIOMBI JJisi OOKCEpoB st
MPOBE/ICHHUSI TPEHUPOBOK HA CIOPTUBHBIX ILIO-
MIaJIKaX MOJ OTKPHITBIM HEOOM C UCTIOIB30BAHHEM
TKaHeit gyrep nByHUTKH (cocTaB: 65% XIIOMOK,
30% Iomumacrep, 5% Omnacran). Hdns cropTc-
MEHOK TI0 XYyIOXKECTBEHHOW TUMHACTHKE OBLIN

Pucynok 3. I'oToBble u3aenus

3aknrouenue, 66160006l

CnenoBatelibHO, ITU(GPOBOE MPOSKTUPOBA-
HUE ONEXJBl I CIIOPTCMEHOB — 3TO cdepa,
KOTOpas IpeTepliesia 3Ha4uTeIbHbIE U3MEHEHUS U
paSBI/ITI/Ie B IIOCJIICAHUC T'OObI. C IIOSIBJICHUEM HO-
BBIX TEXHOJIOTHHA M TMPOTPAMMHOTO OOECTIeueHHs,
Iu3aiiHepaM OTKPBUTUCH BO3MOXKHOCTH CO371aBaTh
HNHHOBAIIUOHHLBIEC U q)YHKHI/IOHaJ'IBHBIe MOA€CIIn
CHIOPTUBHOHN OJIEXKIBI. DTOT MOAXO/ K IPOEKTHPO-
BaHHUIO TPHUBENET K YIYUYIICHUIO 3CTETHYECKOTO
BHJIa NIPOAYKTA, TAKXKE IOBBICHT €r0 MPOU3BOJIU-
TeIBHOCTh W KOM(OPTHOCTh,  IO3BOJIAET
CBOCBPEMEHHO BHOCHTH HEOOXOIMMBIE H3MEHE-
HUS B MPOEKT B COOTBETCTBUU C TPEOOBAHHSIMHU
TPESHUPOBOYHBIX YCIOBHH B 3aBUCUMOCTH OT
CHIOPTUBHON JTUCIUIUIMHBI WM HMHAWBUITYATA3H-
pOBaTh IM3aiiH 1Mo TPeOOBAHUIO 3aKa34MKa.

BelmienepeunciieHHbIE TOI0KUATEIbHBIE CTO-
POHBI TIPUMEHEHHUs] ITU(PPOBOrO MPOSKTUPOBAHUS
MPUBEIYT K MaKCUMAaIbHOW KaCTOMHU3AIMU JFOOBIX
IIPOEKTOB MO KEJIaHUIO CIIOPTCMEHOB W aJlaNTaliu
K JIFOOBIM U3MEHEHUSM YCIIOBHI PhIHKA.
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MIPOU3BEEHB! CIIOPTUBHO-TPEHUPOBOYHBIE KOM-
IUIEKTHI, BKIIOYAIOUINE BYXCIOWHBIE MIOPTHl U
Maiiky. KOMITJIEeKTsl OBLIM TOIMIUTHI C HWCIOIb-
30BaHHUEM TKaHEH MONHMICTEp-Macio W OudIeKc
(coctaB: 100% nonuscrep). Beibop Tkaneit u am-
3aiiH ObLT OOYCIIOBJICH BHUAOM CIOpPTa U YCIO-
BHSIMH TPEHUPOBOYHOTO IIpoIiecca.

B cBsizu ¢ 3TuM, mMdpoBoe POEKTUPOBAHUE
HeceT ¢ cO00H 3HAUMTENTLHOE COKpalleHHEe BpEMEHN
W DKOHOMHIO 3aTpar Ha mpomsBoAcTBe. OrTinum-
TEJIBHON YepTOd «IM(POBBIX» MPOEKTOB SIBIISETCS
YIOOHOCTH XpaHEHHS, TO €CTh MOTYT COXPAHATBCS U
MEHSATBCS B 2J1eKTpOHHOM (opmate. Ha ceropmsim-
HU{ JeHb B OOJNBLIMHCTBE Ka3aXCTAaHCKMX KOMIIa-
HHUSX B OCHOBHOM HOBBIE IH()POBBIC TEXHOJOTHU
BHEJIPEHBI HE3HAUUTENBHO, TaK KaK OHHM HE TOTOBBI
K COBpEMEHHBIM peanusiM. s mosbimenus: codc-
TBEHHOW KOHKYPEHTOCHOCOOHOCTH M 3()(HEeKTHB-
HOCTH He TOombKo BHYTpH Kazaxcrama, HO W 3a
pyOexxoM cymiecTByeT ocTpas HEO0OXOAMMOCTb B
MOJIEpHU3AIUHU JAHHOW OTpaciIy.

CIMCOK MCITOJIb30BAHHOM JINTEPATYPbI

1. Rana A. and lIskander T. 2020. "Towards
Sustainable Textile and Apparel Industry: Exploring the
Role of Business Intelligence Systems in the Era of
Industry 4.0", [Dnextponnsiii pecype], (nata obpameHus
10.01.2024), https://doi.org/10.3390/su1-2072632;

2. Chen, Sheng-Tao and Hao-Yen Hsu. 2018.
"Design and Development of a Wearable Device for
Heat Stroke Detection”, [9nexrponnsiii pecypc], (nara


https://doi.org/10.3390/su12072632

AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne2,

obpamenuns  10.01.2024),
8010017;

3. Olena S, 2022 “Role of digitalization, digital
competence, and parental support on performance of
sports education in low-income college students”,
[DnekrponHbIit pecypcl], (nata oOpatueHus
15.01.2024), https://www.frontiersin.org/articles/10-
.3389/-fpsyqg.2022.979318/full;

4. Oliver B, 2018, “Fashion 4.0 - Digital
Innovation in the Fashion Industry” [DaexTpoHHBIN
pecype], (nata obpamenus 15.01.2024), https://ru.scri-
bd.com/document/463195456/Fashion-4-0-Digital-
Innovation-in-the-Fashion-Industry-pdf;

5. Sandy B, 2020, “Fashion in a Time of Crisis”,
[DnekrponHbIit pecypcl], (nata oOpatueHus
15.01.2024), https://www.tandfonline.com/doi/full/1-
0.1080/17569370.2020.1823624;

6. Porter, M.E., 2014, “How smart, connected
products are transforming competition”, [DneKTpoH-
HBI  pecypc], (mata oOpamieHus 15.01.2024),
https://hbr.org/2014/11/how-smart-connected-products-
are-transforming-competition;

7. Augpeesa E.I'. Tropur U.H., 2018, «Ananm3
WHHOBALMOHHBIX TEXHOJOTUH TEpMOPETYINPYIOLUINX
TEKCTUJILHBIX MaTepHalioBy ~, [DNEKTPOHHBIN pecypc],
(mara obpamenus 15.01.2024), https://www.elibrar-
y.ru/item.asp?id=35174148;

8. Bemropoackuit B. C., Tropun W. H., 2018,
«Pa3paboTka TpeOOBaHMI K OAEXJE JAJIsl CIIOPTHBHBIX
TPEHHPOBOK C pAa3IMYHBIMH BHJAMH Harpy3okK»,
[DnexTponnsni pecypc], (marta odpamenus 20.01.20-
24) https://www.elibrary.ru/download/elib-rary 3628-
5400_63487985.pdf;

9. Kysemuuer B.E. «PasButme aHTpOIoMer-
pHUYECKOro 00ecTedeH st MPOIECCOB KOHCTPYHPOBAHUS
ONEXKABl ISl HU(PPOBOI SKOHOMUKHY, [DIIEKTPOHHBIH
pecypc], (mara obpamenuss 20.01.2024), http://rep.vs-
tu.by/bitstream/handle/123456789/16865/ictai_2022_5
7-60.pdf?sequence=1;

10. IMerpocoBa N.A. «Pa3paboTka METOIOJIOT U
MIPOEKTUPOBAHKS BHEIIHEH (OPMBI O/ICXK/IbI HA OCHOBE
TPEXMEPHOTO0 CKaHUpoBaHUs», Mocka 2014 .
[DnexTponnsli pecypc], (mara obpamenus 20.01.20-
24),  https://kosyginrgu.ru/aspirantura/files-/defence/-
Petrosoval A/petrosova%?20avtoreferat.pdf;

11. @®M. MaxmynoB [lomurexHIYeCKUit
uHCTUTYT TTY mm. M.C. Ocumu «AHanu3 MeTOAOB
MIPOCKTUPOBAHHSI 3PrOHOMUYHON OJIEKIBI c
HCIIOJIb30BAHHEM COBPEMEHHBIX  HMH(POPMAIMOHHBIX
TexHosoruity, [MurepaktuBnas Hayka. — 2018. — C.
76-79. — ISSN 2414-9411. — DOI 10.21661/r-466891];

12. I'pekoBa A.P., Kauan N.B. ®I'AOY BO
COY- «Bomnpockl mudpoBuzannu B u3aiiHe Koc-
TIOMa», [DIeKTpOHHBIH pecypc], (mara oOpameHus
23.01.2024),  https://kostumologiya.ru/PDF/-201VK-
L121.pdf;

13. Crapkosa I'.Il. BI'Y «Merogosoruyeckue
OCHOBBI TIPOCKTHPOBAHUS CIIOPTHBHOW OJICKABI U3
BBICOKO3JIACTUYHBIX MaTepuajoBy», Bmaausoctok 2004
r., [DnextpoHHBIi pecypc], (mara oOparmeHus

https://doi.org/10.3390/s1-

184

23.01.2024), https://freereferats.ru/product_info.php-
?products_id=127073;

14. Msaranosa H.H. — TATIOY, Ceepmiosck 2022
r. «[ludpoBblc TEXHONOTHMH B IIBEHHOW MPOMBIIIIICH-
HOCTW», [DNEKTpOHHBIA pecypc], (maTta oOparieHus
25.01.2024), https://elibrary.ru/item.asp?id=49855615;

15. Jlabamze A.I1O., Mumakos B.1O., Kupcano-
Ba B.A. PI'Y um. Kocreiruna 1. 2019 «[lepcrnekTuBHBIE
HaTPaBJICHNS HHHOBAIIMOHHBIX pa3paOOTOK I IIBEH-
HBIX TpPEANpHUATHN», [DNeKTpOHHBIH pecypc], (mara
obpamenust  26.01.2024), https://elibrary.ru/item.as-
p?id=42715588.

REFERENCES

1. Rana A. and Iskander T. 2020. "Towards
Sustainable Textile and Apparel Industry: Exploring the
Role of Business Intelligence Systems in the Era of
Industry 4.0", [Web-resource], (accessed 10.01.2024),
https://doi.org/10.3390/s-u12072632;

2. Chen, Sheng-Tao and Hao-Yen Hsu. 2018.
"Design and Development of a Wearable Device for
Heat Stroke Detection", [Web-resource], (accessed
10.01.2024), https://doi.org/10.3390/s-18010017;

3. Olena S, 2022 “Role of digitalization, digital
competence, and parental support on performance of
sports education in low-income college students”,
[Web-resource], (accessed 15.01.20-24),
https://www.frontiersin.org/articles/10.3-389/-
fpsyg.2022.979318/full;

4. Oliver B, 2018, “Fashion 4.0 - Digital
Innovation in the Fashion Industry”, [Web-resource],
(accessed 15.01.2024), https://ru.-
scribd.com/document/463195456/Fashion-4-0-Digital-
Innovation-in-the-Fashion-Industry-pdf;

5. Sandy B, 2020, “Fashion in a Time of Crisis”,
[Web-resource], (accessed 15.01.2024),
https://www.tandfonline.com/doi/full/10.-
1080/17569370.2020.1823624;

6. Porter, M.E., 2014, “How smart, connected
products are transforming competition”, [Web-resource],
(accessed  15.01.2024), https://hbr.org/2-014/11/how-
smart-connected-products-are-transforming-competition;

7. Andreeva E.G., Tyurin LN., 2018, «Analiz
innovacionnyh tehnologii termoreguliruyuschih tekstil-
'nyh materialov» [Analysis of innovative technologies for
thermoregulating textile materials], [Web-resource],
(accessed 15.01.2024), https:/Mmww-
elibrary.ru/item.asp?id=3-5174148 (In Russian)

8. Belgorodskii V.S., Tyurin IN., 2018, «Raz-
rabotka trebovanii k odejde dlya sportivnyh trenirovok s
razlichnymi  vidami nagruzok» [Development of
requirements for sports training clothing with various
types of loads], [Web-resource], (accessed 20.01.2024),
https://www.elibrary.r-u/download/elibrary-
36285400_63487985.pdf (In Russian)

9. Kuz'michev V.E., d.t.n., prof. — «Razvitie
antropometricheskogo obespecheniya processov kon-
struirovaniya odejdy dlya cifrovoi ekonomiki» [De-
velopment of anthropometric support for clothing
design processes for the digital economy], [Web-
resource], (accessed 20.01.2024),


https://doi.org/10.3390/s18010017
https://doi.org/10.3390/s18010017
https://www.frontiersin.org/articles/10.3389/-fpsyg.2022.979318/full
https://www.frontiersin.org/articles/10.3389/-fpsyg.2022.979318/full
https://ru.scribd.com/document/463195456/Fashion-4-0-Digital-Innovation-in-the-Fashion-Industry-pdf
https://ru.scribd.com/document/463195456/Fashion-4-0-Digital-Innovation-in-the-Fashion-Industry-pdf
https://ru.scribd.com/document/463195456/Fashion-4-0-Digital-Innovation-in-the-Fashion-Industry-pdf
https://www.tandfonline.com/doi/full/10.1080/17569370.2020.1823624
https://www.tandfonline.com/doi/full/10.1080/17569370.2020.1823624
https://hbr.org/2014/11/how-smart-connected-products-are-transforming-competition
https://hbr.org/2014/11/how-smart-connected-products-are-transforming-competition
https://www.elibrary.ru/item.asp?id=35174148
https://www.elibrary.ru/item.asp?id=35174148
https://www.elibrary.ru/download/elibrary_36285400_63487985.pdf
https://www.elibrary.ru/download/elibrary_36285400_63487985.pdf
http://rep.vstu.by/bitstream/handle/123456789/16865/ictai_2022_57-60.pdf?sequence=1
http://rep.vstu.by/bitstream/handle/123456789/16865/ictai_2022_57-60.pdf?sequence=1
http://rep.vstu.by/bitstream/handle/123456789/16865/ictai_2022_57-60.pdf?sequence=1
https://kosyginrgu.ru/aspirantura/files/defence/PetrosovaIA/petrosova%20avtoreferat.pdf
https://kosyginrgu.ru/aspirantura/files/defence/PetrosovaIA/petrosova%20avtoreferat.pdf
https://kostumologiya.ru/PDF/-20IVKL121.pdf
https://kostumologiya.ru/PDF/-20IVKL121.pdf
https://freereferats.ru/product_info.php?products_id=127073
https://freereferats.ru/product_info.php?products_id=127073
https://elibrary.ru/item.asp?id=49855615
https://elibrary.ru/item.asp?id=42715588
https://elibrary.ru/item.asp?id=42715588
https://doi.org/10.3390/su12072632
https://doi.org/10.3390/s18010017
https://www.frontiersin.org/articles/10.3389/-fpsyg.2022.979318/full
https://www.frontiersin.org/articles/10.3389/-fpsyg.2022.979318/full
https://ru.scribd.com/document/463195456/Fashion-4-0-Digital-Innovation-in-the-Fashion-Industry-pdf
https://ru.scribd.com/document/463195456/Fashion-4-0-Digital-Innovation-in-the-Fashion-Industry-pdf
https://ru.scribd.com/document/463195456/Fashion-4-0-Digital-Innovation-in-the-Fashion-Industry-pdf
https://www.tandfonline.com/doi/full/10.1080/17569370.2020.1823624
https://www.tandfonline.com/doi/full/10.1080/17569370.2020.1823624
https://hbr.org/2014/11/how-smart-connected-products-are-transforming-competition
https://hbr.org/2014/11/how-smart-connected-products-are-transforming-competition
https://www.elibrary.r-u/download/elibrary-36285400_63487985.pdf
https://www.elibrary.r-u/download/elibrary-36285400_63487985.pdf

AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne2,

http://rep.vstu.by/bitstream/handle/1234-
56789/16865/ictai_2022_57-60.pdf?sequence=1 (In
Russian)

10. Petrosova I.A. - dissertacii na soiskanie
uchenoi stepeni DTN «Razrabotka metodologii
proektirovaniya vneshnei formy odejdy na oshove
trehmernogo skanirovaniya» [Development of a
methodology for designing external clothing based on
three-dimensional scanning], Moskva 2014 g, [Web-
resource] (accessed 20.01.2024),
https://kosyginrgu.ru/aspirantura/files/defence/Petrosov
al A/-petrosova%20avtoreferat.pdf (In Russian)

11. F.M. Mahmudov Politehnicheskii institut TTU
im. M.S. Osimi «Analiz metodov proektirovaniya
ergonomichnoi odejdy s ispol'zovaniem sovremennyh
informacionnyh tehnologii», [Analysis of methods for
designing ergonomic clothing using modern information
technologies], [Interaktivhaia nauka. — 2018. — s. 76-79. —
ISSN 2414-9411. - DOI 10.21661/r-466891]. (In
Russian)

12. Grekova A.R., Kachan I.V. FGAOU VO SFU-
«Voprosy cifrovizacii v dizaine kostyumay» [Issues of

digitalization in costume design], [Web-resource],
(accessed 23.01.2024), https://kostumologiya.-
ru/PDF/201VVKL-121.pdf. (In Russian)

13. Starkova G.P. VGU «Metodologicheskie
osnovy  proektirovaniya  sportivnoi  odejdy iz
vysokoelastichnyh materialov» [Methodological basis
for designing sportswear from highly elastic materials],
Vladivostok 2004 g., [Web-resource], (accessed
23.01.2024), https://freereferats.ru/produ-
ct_info.php?products_id=127073 (In Russian)

14. Pyatanova N.N. — GAPOU, Sverdlovsk
2022 g. «Cifrovye tehnologii v shveinoi promyshlen-
nosti» [Digital technologies in the clothing industry,
[Web-resource], (accessed 25.01.2024),
https://elibrary.ru/item.asp?id=49855615(In Russian)

15. Labadze A.YU., Mishakov V.Y, Kirsanova
V.A. RGU im. Kosygina g. 2019 «Perspektivnye
napravleniya innovacionnyh razrabotok dlya shveinyh
predpriyatii» [Promising directions of innovative
developments for clothing enterprises], [Web-resource],
(accessed 26.01.2024), https://elibra-
ry.ru/item.asp?id=42715588. (In Russian)

VIIK 688.754
MPHTH: 64.33.1

https://doi.org/10.48184/2304-568X-2024-2-185-190

BOMJIBIK KYBIPIIAKTBI OHAIPY KE3IHJIE HAKETTI )KOBAJIAY )KOHE
TEXHOJOTUACBIH KETLJIAIPY
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(Aamarel TexHOJIOTUIILIK YHUBepcuTeri, Kazakceraun, 050012, Asamarel, Tese 6u keomur., 100)
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bounvik Kyvipuakmapowt oaiivinoay jiHcenin onepKacin canacvinbly 0ip doawei. Adam oenecin monviKmai
JHcayvln MYpamolH, CblpmMKbl YaKmopaaposl iwike omKi3doeiumin GounblIK Kyblpuiakmol KOoJ10aHy addm OeHeciHiH
Kajicemmi Keojiemoe ayameH Kammamacwvls eminyin medceildi. byn kemwinikke man 0Oepe ombvipvin 0OOUNBIK
KyblpUaKmeolt, KOJO0GHBLICKA KOJAUIbl O0NYbIH KAMMAMACHI3 €My apKblibl HCIHE OCbl MAKLIPLINKA OailiaHbICHbl
3epmmeynepoiy;, a3 0OOAYbIH ecKkepe OMmuIPLIN  OOUIBIK KYbIDULAKMbBL  JHCACAY MEXHOTOUACHIH  3epHmmen,
Kemuwiinikmepine muimoi wapanap Konoansliovl. Makananvlyy MaKcamol OYUbILMHbIY aAyaomKizeiuimix Kacuemin
AHCOAPLLNAMY IHCIHE MEXHOTIOZUANBIK wiewimin mady. byn 060inslK Kyblpuiakmol mMYmulHy 0apblcblHOG adam
Oenecininy Kadxcemmi Konemoezi ayameH Kammamacvls emyin mankvliaiidvl. Folnvimu maxanada 00iavlx
KyblpuiaKmaul 0auplnoay2a manoaizan mama mypaepiniy ayaomkizziuumik Kacuemi zepmmendi. Koncmpykmopavik,
JHCoHe MEXHON0ZUANBIK epeKuleslikmep eHzizy O0inblK Kyvlpuiakmuly IwiKi necizine o3zepicmep o0epoi. Ocwl
maxpipelnmouly, 3epmmeyoeci Hezizei 0az0apvl MYmoulHYWILIHBIY, OOUIbIK KYbIDUIAKmMbl KOA0AHY 0apblCblHOazbl
yakuim kepcemkiwin yzapmy. boinvik Kyvipuiakmul srcacayoa e 6acmvl mananmapowiy 0ipi — ICMEMUKAnblx
kopuexminici. Can mypni mamanapouvly iwinen GOUIBIK KyblPpUIAKMbIH, CbIPM KOPIHICIHe yiliecemin mopm mypJi
mama manoanovl. Onapoviy Kypamvl, mui2bl30biebl, MK Y3bIHbIObIZbL 3€PMMENin, CURAMMAMAChl eH2i3inoi. On
0aubIHOAIAMbIH 001AUAK KellinKepOiy colpm Oellnecin moabIKmail auyza dycone Keinkepoin cblpmkbl opmamen
0auNanBICLINOA  HCARLIMOBL KO3KAPAC KAIbINIMACMbIpyblHa Komekmecedi. bapnwvik 3epmmeynep men man-
Kbli1aynapovly Hamusicecinoe 00iIblK KyblpulaKkmolH ColpmKbl He2i3ine el YmbIMObl MAMa KOJI0AHbICKA YCHIHBLIObL.
3epmmenczen scymvic Hamudicenepi OOWNBIK KyblpUlaKmolH, MeK OHOIpICmIK canada emec 2vliablMu-3epmmey
canacvlnoa 03 ynecin Kocaowvl. boinvlk Kysipuiakmaul 0aivlnoayoa apuaiivl 6a2vim-06a20apvin depeoi.

Herisri ce3aep: 00iyIBIK KybIPIIAK, ayaeTKI3IMTIK KACHET, MOPOJIOH, KaCaHIbl KYH,Kelinkep,
JKeHIJI OHePKACil, ICTeTUKAJIBIK epeKIIesiri, HKeMAiTiK, MaTa, TEXHUKAJBIK 3CKHU3, KHUMbLI-KO3FAJIbIC,
TEXHOJIOTHSACHI, KOHCTPYKIMACHI, MOJUICTEP, TECiKTEP, AYKBIM/BI MillliM.
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PACKAGE DEVELOPMENT AND TECHNOLOGY IMPROVEMENT
IN THE MANUFACTURE OF MASCOT COSTUME

J.A. AKHMAN, A.J. TALGATBEKOVA, A.M. SABITOVA

(Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author e-mail: axman2000@mail.ru, akma.leo@mail.ru, c_alima_m@mail.ru

The production of life-size dolls is a part of the light industry. The use of a mascot costume that completely
covers the human body, which does not allow external factors to enter, prevents the supply of air to the human body
in the required volume. Attaching importance to this disadvantage, having studied the technology of making a
mascot costume, making sure that the mascot costume is suitable for use, and taking into account the small amount
of research related to this topic, effective measures have been taken to address its shortcomings. The purpose of the
article is to increase the breathability of the product and search for a technological solution. This discusses
providing the human body with the necessary volume of air in the process of using a mascot costume. In the
scientific article, the air-conducting properties of the types of fabrics selected for the manufacture of a mascot
costume are investigated. The introduction of design and technological features has led to changes in the internal
basis of the mascot costume. The main focus of this topic in the study is to extend the time indicator when using this
product by the consumer. One of the main requirements when creating a doll is its aesthetic presentability. From a
variety of different fabrics, four different types of fabric were selected to match the character's appearance. Their
composition, density, pile length have been studied, and their characteristics have been introduced. It helps to fully
reveal the appearance of the future hero and form a positive attitude in the hero's communication with the external
environment. As a result of all the research and discussions, the most rational fabric for the external base of the
mascot costume was proposed. The results of the studied work contribute to the research field, and not only in the
production sector, and it gives a certain orientation in the manufacture of the doll.

Keywords: mascot, breathability, foam rubber, artificial fur character, light industry, aesthetic
featu-re, flexibility, fabric, technical sketch, movement, technology, construction, polyester, holes, large
volume.

PA3PABOTKA ITAKETA U COBEPHIEHCTBOBAHUE TEXHOJIOT' A
PN U3I'OTOBJIEHUU POCTOBBIX KYKO.JI

KA. AXMAH, AK. TAJITATFEKOBA, AM. CABUTOBA

(AnmMaTHHCKMIT TeXHOJIOrHYecKuii yHusepcuter, Kazaxcran,
050012, Aamarsl, yia. ToJe 61, 100)
DJeKTpOHHAsK 0YTa aBTOpa-KoppecnonaenTa: axman2000@mail.ru, akma.leo@mail.ru, ¢_alima_m@mail.ru

H320moenenue pocmoguix KyKoa — Imo 4acms Ompaciu aezKkoit npomviinennocmu. Illpumenenue pocmogoii
KYK7lbl, HOJIHOCHbIO 3AKPbléalouiell ueiogeueckoe meino, He NPONYCKaouieil GHymps eHeutHue GaxKmopsl, npenanic-
meyem CHAOMCEHUI0 uesloseueckoz0 menda 6030yXom 6 Heodxooumom ooveme. Ilpuoasas 3nauenue Imomy
He00CMmamxKy, u3yuue mexHoa02ul0 U3zomoeneHus pocmogoll KyKivl, yoeousuiucs, 1mo pocmoeasa KyKkna nooxooum
011 UCHONB306AHUA, U YUUMDBIGAsA HEDONbULOe KOJIUUECHB0 UCCIe008AHUI, CEA3AHHLIX C IMOU MeMoll, Obliu
npunamol IPexmuensvie mepvt no ee nHedocmamkam. Ilenv cmamvu — noeviuienue 6030yxonpoHuuaemocmu
u30enusn U HOUCK MexXHOI02UYecK020 pewenusn. Imo oocysycoaem odecneyeHue 4enoseueckozo meia HeodXxo0umvim
o0vemom 6030yxa & npouecce UCHONb306AHUE POCHOGOU KyKivl. B nayunoii cmamove uccinedosansvt 6030yxo-
npogodauiue CEONCHEA GbIOPAHHBLIX 0/ U320MOGIEHUA DOCHOGON KyKabl 6U008 mKauel. Buedpenue komnc-
MPYKMOPCKUX U MEXHOI02UUECKUX O0COOeHHOCmell O0al0 U3MEHEHUs GHYMPEHHENl O0CHO8bl POCHIO60Il KYKilbl.
OcHnoeHnoil opuenmauueii OAGHHOU MeMbl 6 UCCTEO06AHUU ABNACMCA NPOOIEHUE NOKA3AMmens 6pPEeMEHU npu
UCNOIb306AHUN nOmMpedumenem O0annozo usdenus. OOHUM U3 2NIAGHBLIX MPeOOBAHUN NPU CO30AHUU KYKIbl
AenAemca ee Icmemuueckas npezenmabdenvrnocms. M3 muoscecmea pasnuunvlx mrKaneil 0uliu eblOpanst uemolpe
PA3HBIX mMuna mMKAaHu, KOMOopble COOMEEMCHE08anU 6HeulHeMy 6udy nepconaxca. H3yuenst ux cocmas,
naomuocms, ONUHA 60pca, 66edena ux xapakmepucmuxa. Ona nomozaem noOJIHOCMbIO PACKPLIMb GHEUIHUIL 00TUK
Oyoywiezo zepos u chopmuposams nO3UMUGHDLI HACHMPOU 8 OOWEHUU 2epoa C eHeuwiHell cpedoll. B pezynomame
6cex uccned08anuil u 00cycoenuil ovlna npeonoricena nauboiee payuoHaIbHAs MKAHy 011 6HEUWHE20 OCHOBAHUSA
DPocmoeoii Kykawl. Pezynomamul uzyuennoil pabomel 6Hocam céoil 6K1a0 8 HAYUHO-UCCIE006AMENbCKYI0 001acmb, a
He moIbKo 6 npou3zeoocmeennyio cghepy. H oaem onpedenenuyro HanpagienHocms RPU U320mo061eHUU KyKilbl.

KuarwueBsblie cjioBa: pocToBasi KyKJa, BO3TYXONPOHMLIAEMOCTDh, MOPOJIOH, HCKYCCTBEHHbIH MeX,
MEPCOHAXK, JIerkasi MPOMBIILJIEHHOCTb, 3CTETHYECKAS 0COO0EHHOCTb, THOKOCTh, TKAHb, TEXHUYECKUI
3CKU3, IBUKEHUE, TEXHOJIOTHS, KOHCTPYKIMS, MOJUICTEP, OTBEPCTHS, 00JIbLIIOH 00BEM.
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Kipicne.

JKeHim eHEpKOCINT cajachIHAAFBl OOMIIBIK
KyBIpIIakTapael eHmipy Kaszakcranma XeiimaH-
KBUTFa AaMy YCTiHIe. OHIIpiCTIK cajagarsl Helle
TYypi KeHinmkeplepiH maiima OOJybl, OJapabIH
TEXHOJIOTHSCHIHBIH JaMybl KyaHTapIIbIK >KaFmaw,
JereHMeH, OOMMBIK KyBIpIIaK Typajibl FHUIBIMU-
3epTTey KYMBICTAPBIHBIH KOKTHIFBl OHBIH TOJIBIK-
Tall 3epTTEeIMEreHi JKOHE FBUIBIMH JKYMBICTHIH
e3eKTiiri. Ocel MaceseHi eckepe OTBIPHIN O0ii-
JBIK KYBIPIIAKTBl OHZIPYJeri JKOHE TEXHOJO-
THSUTBIK JKETUTIIpyJep YCBhIHY apKbUIBl FBIIBIMU-
3epTTey >KYMBICTApBl JKYPTi3UIMEK. 3epTTenyre
KOHE JKETUINIpYre YCBIHBUIFAH OYHBIM Typi —
00MIBIK KybIpimak. ON TYTHIHYIIBI JA€HECiHE TOJ-
BIKTall KUileIl >KoHE CHIPTKBI OpTamMeH Oaiina-
HBICBIH TEXKeii. Ocipece afaMHbIH KUMbLI-KO3Fa-
JIBICBIHA, MKEMJIUTIriHE, aya ajJMacy Mpole-CiH/e
KHUBIHABIKTAp TyAbIpaabl. THIHBIC ally ajaM ar3achl
YIIiH KaXeTTi eH OacTel mpouecc. Epecex amam
MUHYTBIHA 7 JUTP ayaMeH JIeM ayajbl, al (u3u-
KallbIK ~ KUMBUI-KO3Fanmbeic  ke3inge 120 mwmtp
ayaMeH anmMacabl. bOMITBIK KyBIPIIAKTHI KOIIaHy
aJlaMHBIH KQKETTi MeIepJe ayaMeH aJIMacyblH
Oy3ybl MyMKiH. OHBIMEH KOCa KHMBLI-KO3FaJIbIC
Ke3iH/e azaM JIeHeCiHeH XbUThl Oy Oemineni. Ochbl
XKaraalnapIel eckepe OTHIPBIT OYHBIMHBIH aya-
OTKI3TIITIK KACHETIH KaKCcapTy FhUIBIMH-3EPTTEY
JKYMBICBIHBIH HET13T1 MaKcaThl OOJBIN TaObLIaIbL.
Bolinbik KybIpmiakTapasl NadbiHIAY OapbhICHIHIA
ayaeTKI3TIIITII JKOFapbl MaTaHbl KOJJIAHBICKA
YCBIHY MaHBI3IBl acHeKTinepaiH Oipi. BoMIbIK
KYBIPIIAK aJiaM JIEHEeCiHJe KO3FallbIC Ke3iHe
BIHFAWIBUIBIK ~ Oepyl, TYTBIHYIIBl  TEpICiHiH
CBIPTKBI OpTaJaH aya alMacyblH KamTaMachl3
€Tyi, ACTETHKAIBIK KOPIKTi, YCTayFa KaFbIMIIbI
0O0JIyBI IIAPT.

3epmmey mamepuanoapsl men aoicmepi.

Epecekrepre apHanraH OOWIBIK KyBIpIIAK-
Tapabl AalbIlHIayFa JkacaHael kyH «TpaBkay,
BenbcodT, skacaHnasl KyH «bapamek», ¢yrep

Kecre 1. Mata yarinepiHiH cumaTraMmacsl.

MaTajapel YCBIHBUIIBL TaHOanFaH marta TypJiie-
piHE 3CTETHKAJBIK TalanTapra ColKec cayarHama
KYpPri3inai. MataHslH 3epTTeyre KaXeTTi KacHeT-
TepiHe FaHa eMec CHIPTKBI KepiHiciHe MoH Oepinyi
kepek. Ce0ebi maHBIHIAIBIT OTBHIPFAaH OYHBIM
oenrini Oip keiinkepmi commarimel. Kedinmkepmin
mbIHabl  OONMybl TaHAAJdFaH Marta TypJepiHe,
OJNIapAbIH TYCiHE, KYMCAKTBIFbIHA, TYPAKTHIIBIFbI-
Ha, JKaHACyFa JKarbIMJIbI OONybIHAa OalJIaHBICTHI.
TexXHOMOTUANBIK epeKIIeNiKTepiHe Kapail OOMIBIK
KYBIPIIAKTBl ~ JAWbIHAAyJa  MaKETTIK  OJICTI
KoJ/IaHy memriMi KaOpuiaanasr. Ce6edi KOHCTPYK-
[HUSACH 3epPTTEIMETEH KoJleMIi OYHBIMHBIH Oac-
TanKpl MIIHIH MIBFapy YIIiH €H THIMAI IIeHiM
MakeTTik omicti KommaHy. OHBI  0azajiblK
KOHCTPYKIHUSIFa TYCIpy apKbUIBI TY3€TYJIep EHTi3y.
BolnbIK  KyBIPIIAKTHIH 1IIKI HEri3i MOPOJIOH
MaTepHasbIHaH JABIHATY bl HETi3JeNi.
[Toposon epreseH Kene XAaTKAaH IEHOIOJIHYype-
TaHHBIH Oip Typi. Ke3-kenren mimrimzai kKaObuimai
anatbliH uKeMIi MaTepuat. OJ ayKbIMJIbI MM
KeHinkepiH (GopMacklH KalTadayra KOMEKTeCe]Ii.
Imki  Herisi skemiMmik omicrieH OipikTipiyemi.
ChIpTKBI HETI3ri OeJIIeKTepre TaHIalFaH MaTa
YJITUIePIiHIH ayaeTKI3TiTIK KOPCETKIIliH aHbBIK-
Tay YOIIH MaTa Typjiepi ChIHAKTaH ©TKIi3IIi.
3epTTeyre apHaiibl OOMIBIK KyBIPLIIAKTHIH CHIPTKBI
HETi3iHE TOPT YITieri mara TypJiepi KapacTbl-
pBUIIBL. 3epTTeyre TaHIalFaH XKOHE capanTajFaH
MaTa TypJiepi Keneci OenrineyMeH aTtamaapl: YJIri
1, Benbco(T aKmIBLI TYCTi, THIFBI3ALIFLL 310 rp/M?,
kypambl 100% momuacrep, enmipymi en KXP;
Ynari 2, xacanmel kyH «TpaBka», Tyci ax,
ToiFbI3ABIEL 320 rp/M?, Kypambl 100% momuscTep,
eHmipymi en KXP; Ynri 3, jkacaHmsl XYH
«Bapamiex», Tyci aiiBopu, ThIFBI3ABIFEL 330 rp/M2,
kypambl 100% monuacrep, enaipymi en KXP;
Yuri 4, gyrep MaTackl, Tyci alBOpPH, THIFBI3/IBIFbI
340 rp/m?, kypamsl 80% 15 20% x6, enaipymi e
Typuus.

Ne Mara aTtaysl Kypawmsi (%) ToFb3abFs (rp/M2) | TYK Y3BIHABIFEI (MM)
1-yunri Benbcodr 100% nonmacrep 310 5
2-yuri XKacangs! xxyH «TpaBkay 100% nonmacrep 320 15
3-yari | XKacanasl xyH «bapamek» 100% nonmacrep 330 8
4-ynri Dytep 80% m» 20% x0 340 4
Mara yiriiepiHiH ayaeTKi3TilTiK KacheTi BO3IyXOMPOHUIIAEMOCTEY CTaHJAPTHl OOWBIHIIIA

MT 160 KypbUIFBICHI apKbUTBI AJTMAThl TEXHOJO-
THSUIBIK  YHHBepcuTeTiHae —otkisingi. Kasipri
TaHJa MaTaHblH ayaeTkisrimriri «ISO 9237
MeToi uCHBITaHUA TEKCTWIBHBIX TKaHEW Ha
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aHbIKTanaapl. KypbuiFbl Mata yiriiepiHeH eTeTiH
aya KeJIeMiH eunuieyre MyMKiHIIK Oepeni. CriHaK
Oapeiceiaga yiri Typaepi 20 cm? ayganbiEza 60
CeKYHATHIK aya OTKi3y 3epTTeyi IKYpri3iuiii.
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Kypbuirbl MaTaHblH Oenrini aiiMarblHaH ayaHBIH
OTy IIBIFBIHBIH OIIIeHi. BOWIBIK KybIpIIakTa
KOJIIAaHBUIATHIH HETI3r1 MaTaHBIH ayaeTKi3TiIITiri

Q

__ V10000
- Sk 1

((Q) nm*m*c) xemeci dopmyna (1) GoiibiHiua
ecenTelei:

M)

MYHJIaFbl: S — CHIHANATHIH aiiMakK, CM?; T — ChIHAY yaKbITHI, C.

Kecre 2. Mata ynrinepiHiH ayaeTKi3TiIITIK KOPCETKIIITEPI.

Ne Mara araysl Q — YarinepaiH ayaeTKi3rimTik kepcerkimi (amM3/M2-¢)
1-ynri BenbcodT 203,2
2-ynri Kacanap! xyH «TpaBka» 561,2
3-ynri | Yacanas! xyH «bapamexy» 596,6
4-ynri dyrep 141,6

3epTTey HOTWMXKENEpiH capamnTail keje Xa-
cannel KYH «TpaBka» KoHE >KacaHObl XYH
«bapamex» MaTanapblHBIH ayaeTKI3TilITiK KacH-
ETTEpiHiH >KOFaphl KOPCETKIMIKE He OOJIBI KOHE
OOMIBIK KyBIPIIAKTHI AaWbIHIAY/A OCBI MaTajap
YCHIHBUIABL. ByHbBIMIBI malibiHgay OaphIChIHIA
MaTaHbIH ayaeTKIi3TillTIK KaCHETIMEH Koca 3CTe-
TUKAJIBIK KacHueTi e OOMIBIK KyBIPIIaKTHI jK00a-
nmayaa MaHel3ael penre ue. Kopbeita kene TaH-
JaJFaH  YITUICPAIH  ayaeTKI3TilTIK  KacHUEeTiH
KapacThIpa OTBIPBIT 2-TIi KoHE 3-Ii YATLIepIiH
apachlHaH 3CTETUKAIBIK KaFblHAH YTBIMIBI OOI-
FaH 2-11i YATiZeri MaTa TaHaaJIbl.

Homuoicenep men onapovt mankpliay.

[3neHy >KyMBICTapBIH JKYprize Keie Ka3ipri
OOIIBIK KyBIpIIAKTapAbIH KOCHIMILIA aya 6TKI3€eTiH
0eJIIIEKTEePIHIH a3/(bIFbl aHBIKTAJBI. [IIKI HETIi3iH
JalbIHAAay YIOIH TOPOJIOH JK9HE KOCBIMILA Mara-
Jap KoJjiaHbU1agbl. BOMIIBIK KybIpIIaKTapaa ajiam-
HBIH THIHBIC aJyblH KaMTaMachl3 eTeTiH Oac OeJ-
IIETIHJAC KOCBIMINIA aya ©TKI3eTiH TeciKTepi

~—/

b

3

opHanackaH. JlereHMeH amam OOWMIBIK KyBIPIIaK-
THIH Oac OeIeriHeH FaHa KaKETTi ayaHBI aja
anazgpl. OCbl MACelNleH] ey >KOJIBIH KapacThIpa
Keje OOWJIBIK KYBIPIIAKTHIH JeHe Oelieriniae ae
aya OTKi3eTiH KOCBIMINA TECIKTEpiHIH OOIyBI
mrapt. KockiMina TecikTep ilIKi HeTi3iHAe Mopo-
JIOHJIBI TECY apKbUIBI XKYpriziiMek. O ajiaMm JeHe-
CiHIH KOCHIMINIA ayaMeH THIHBICTAYhIH KaMTama-
cbi3 ereni. COHBIMEH Karap TYTHIHYIIBl KHMBLI-
KO3FaJIbIC KE31HJIe JICHECIHEH KbLTy Oeiesi, o Oy
KYHiHIE apHailbl jKacaiFraH TECIKTep apKBLIbI
CBIpTKa IbIFapeUIafpl.  KockMima aya ety
JKOJIZIAPBI  OOMNIBIK KYBIPIIAKTBIH 1IIKI HEri3iH
kacay OapbICBIHAa MAKETTIK KOJIMEH aHBIKTaJJIbI.
BOMBIK KyBIPIIAKTHl JaibIHAAY TEXHOJIOTHSICHIH
KETIIIpy, OOMIBIK KYyBIPIIAKTHIH aya ©TKi3rimi-
TIFIH JKOFapbLIaTy MakcaThlHAA JadbIHIay Ipo-
meciH jko0ajay TEXHUKAIBIK JCKU3 OOWBIHIIA
yeeHBLTIBI(1-cyper). 1 — KochIMIIIa acTap Mata, 2
— nopoJioH, 3 — xeinim 401.

Cyper 1. BoinbIK KybIPIIAKTHIH iIIKi HET131HIH TEXHUKAJIBIK CXEeMaChl

JKoOananran OOMIBIK KybIpIIaKKa apHAHbI
aya OTETIH TEeCIKTep KYpri3y apKbUIbl TYTBIHY-
LIBIHBIH CBIPTKBl OpTaJaH KaKeTTI KeJieMJeri
ayaHbl alybl XOHE (QHU3UKAIBIK KO3FaJbIC HOTH-
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JKECIHJIe, THIHBIC aJly MPOIECcCi Ke3iHae 0eiHeTIH
KBUIBI ayaHbl CBHIPTKA IIBIFAPY JKy3ere achl-
peutangsl. lmiki Herisre >Kypri3iireH aya eTeTiH
JKOJIIaphl KeJeci cxemana KepceTiiren (2-cyper).
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Cyper 2. lmiki Heri3 apKpLIBI aya ajJMacy MPOIEeCcCiHIH cXeMachl

Kopvimuinoot.

KopbIThIHBLIAM Kelie OOMIBIK KyBIPIIAKThI
JMafiplHAaya 3epTTey HOTHXKEICPIH KapacThipa
oTBIpbIn  2-ynri TaHmanael. On skacaHABl JKYH
«TpaBka» maracel. On ©3iHIH CBIPTKBI KOpiHi-
ciMeH epekieieHai. byn TaHmay skacaHIbl KYH
MaTaChIHBIH JKOFApFhl ayaeTKI3TIMITIK KacHeTiHe
JKOHE ICTETHKANBIK KOPKEMJUTITiHEe OaiIaHbICTHI
HakThuIaHAbl. JKoHe ayaeTKi3TILITITIH OoFaphlia-
Ty MAakcaThlHJa KOCBIMIIIA aya OTETIH TECIKTep
OOMIBIK KYBIPIIAKTHIH 1IIKI HETi3iHIE XYPrisi-
neTiHl memingi. byHnal TeXHOIOTHSIIBIK-KOHC-
TPYKTHBTI MICNIIM afaM TEepiCiHiH KOChIMIIA
ayaMeH THIHBIC aTybIHA YJIECiH Kocaapl. Makanaaa
KapacTBIPBUIFAH 3EPTTey JKYMBICTAphl OOMITBIK
KYBIPIIAKTHl JaliblHIAya KOJJaHFAaH TEXHOJIO-
THSUTBIK IIEIIIM/ED TYThIHYIIBIHBIH KUMbLIT KO3Fa-
JIBICBIHA, THIHBIC AyBIHA YJIECIH Kocaipl. 'BUTBI-
MHU-3€PTTEY JKYMBICTapbl OOMIIBIK KyBIPIIAKTHI
KOJIIAaHBICTA  BIHFAWJIBI, aJlaM JIeHCAYJIbIFbIHA
3USTHCHI3 O0JTybIHA OAFBITTAMIBI.
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IMPROVEMENT OF THE TECHNOLOGY OF MANUFACTURING
CLOTHES OF LAW ENFORCEMENT AGENCIES
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Special requirements are imposed on the uniform of a serviceman due to the specific use in different
conditions. Special attention is paid to the comfort of wearing, the quality of materials and construction of clothing,
hygienic and tactical and technical properties. When designing thermal protective clothing, it must be borne in mind
that its thermal resistance must ultimately be assessed by the cumulative insulating effect of the finished structure.
This scientific article attempts an in-depth analysis of the study of the problem of choosing the best range of
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materials necessary for the manufacture of uniforms intended for use in law enforcement agencies. The purpose of
this study is to carefully determine the optimal combination of materials that is guaranteed to ensure a high standard
of quality, durability and functionality of the uniform, as well as compliance with its requirements for modern
service conditions. The article analyzes various aspects that affect the choice of materials, including their strength,
comfort, protective properties and aesthetic aspect. The obtained research results, in turn, are aimed at improving
the process of developing and manufacturing uniforms for law enforcement agencies, which, ultimately, will lead to
an increase in the level of comfort and safety for its future wearers.

Keywords: power structures, research and selection of material package, material charac-
teristics, thermal insulation properties of clothing.

KYII KYPBLIBIMJIAPBIHBIH, KUIMJIEPTH TAUBIH/IAY TEXHOJOT USCBIH )KETLIIPY
M.A. ABJIPIVIJAEBA™, P.O. JKUJ/IHCFAEBA

(AMaTBI TEXHOJOTUSJIBIK YHUBepcuTeTi, Kazakcran, 050012, Anmatsl, Teuse 6u komeci, 100)
ABTOP-KOPPECTIOHICHTTIH dMeKTpoHabIK momrrackr: frabigail6@gmail.com™

OcKepu Kbi3MemuiHiH HbICAHBIHA IPMYPIIL HCA20aua1apoa HaKmsl RAOAIAHBLTYbIHA OAUIAHBICbL epeKuie
mananmap Kouvliaovl. KuimHiy bIH2QUIBLAGIZLIHA, MAMEPUATOAPObIY, CANACLL MEH KUIMHIH OU3aiiHbIHA,
2UZUEHATIBIK JHCIHE MAKMUKANBIK-MEXHUKANBIK, Kacuemmepine epekuie Hazap ayoapulnaovl. JKviiyoan Kopeaiimoln
Kuimoi sncobdanay Kezinoe OHbIH JCHLLY Kedepzici, cailbln KejazeHOe, Oailbli KYPbLIbIMHBIY HCULIHIMBIK OKUIAY1ay
acepimen Dazananyvi Kepek eKeHin ecme ycmazan jeon. byn evlnvimu markanaoa Kyui KypoliabiMOapulHoa Ko0anya
apHanamn Qopmanst dHcacay yuwiin Kadxcemmi mamepuanoapoviy eH Hcakcvl acCOPMUMEHMIN Manoay macenecin
mepen, manoayza muipvicadot. byn zepmmeyodin maxcamul popmanviy sncozapvl cana cmanoapmuin, Oepikmizi MeH
dyukyuonandvievin, conoaii-ax, OHbLIH KAa3ipei Kblzmem XHca20aiiapvlna KOUbliamuvli mMalanmapea cauKecmizin
Kammamacelz ememin mMamepuanoapoviyy, OHMAIbl KOMOUHAUUACLIH MYKUAM AHBIKMAY 007bIn mMaodvliaowl.
Maxana mamepuandvt mawoayza acep ememin pmypii acnekminepoi, CoHvlH iwiinoe 0napovly 0Oepikmizin,
HCAUBLIBIZbIH, KOPRAHBIC KACUECMMEPIH JHCIHE ICHEMUKAIBIK ACNEeKMICIH manoaidvl. 3epmmey Hamudicenepi o3
Ke3ecinoe Kyuwl Kypulivimoapvl yuiin opmansvl 23ipney icane OHOIpy RpoUyecin iicaxkcapmyza 0a2blmmangan,
Hamudicecinoe OHbIH 001aUIaK MACBIMATOAYUILLIADbL YULIH JHCATLTbLIBIK NeH Kayincizoik oeHzeili apmaobl.

Herisri ce3mep: Kyl KYpbLIbIMAAPbI, MaTepuaiap NMaKeTiH 3epTTey ’kdHe TaHAAy, MaTepHaI-
AapabIH CUNMATTAMAJAPBI, KMIMHIH KbLTY OKIIayJaay KacHeTTepi.

YCOBEPIIEHCTBOBAHHUE TEXHOJIOT'MU N3T'OTOBJIEHUA
OJEXAbI CHJIOBBIX CTPYKTYP

M.A. ABJIBIVIIAEBA, P.O. 2JKHJINCEAEBA

(AnmaTtuHCcKHii TexHoJornyecknii yanepeuret, Kazaxcran, 050012, Anmarsl, Tose 61, 100)
DrekTpoHHast o4Ta aBTopa Koppecnonenta: frabigailo@gmail.com

K popme soennocnyncaueco npedvaenaromes ocodvie mpedosanus 66udy cCneyupuieckozo ucnoab3o6anus
6 pasnvix ycinosusax. Ocoboe enumanue yoensaemcsa yooodcmey npu HocKe, KAuecmey Mamepuanos u KOHCMpPYyKyuu
00er#c0bl, 2UZUeHUYEeCKUM U MAKMUKO-mexHuueckum ceoticmeam. Ilpu npoexmuposanuu menno3auyumHoi
00106l He0OXO0UMO uMems @ Uy, YUMo ee menjioeoe COnRPOMuUIeHUe 6 KOHEUHOM cueme 00J1HCHO OUECHUBAMbCA
COBOKYNHBIM U30IUPYIOWUM Oelichmeuem 20moeoil KOHCmpyKuuu. B nacmoswieii nayunoi cmamsve npeonpunu-
Maemca NOnGIMKA 21Y00K020 AHANU3A UCCNE006AHUA NPOOIEMbL 6bIOOPA HAUYUUIE20 ACCOPMUMEHMA Mame-
puanos, HeoOX0OUMBIX ONA U320MO6IEHUA YHUDOPMbBI, NPEOHA3HAUEHHOU ONA UCHOIb306AHUA 6 CULOBBIX
cmpykmypax. Llenv 0annozo uccnedosanusn 3aKar0Yaemca 8 MuAmenabHOM OnpedeseHul ONMUMANbHOU KOMO-
UHAUUU MAMEpPuanos, KOmopas 2apanmuposanto obdecneuum vlCOKUII CManoapm Kauecmea, 001206€4HOCb U
dynkuyuonanshocms ynughopmul, a maxce coomeemcmeue ee mpedoSAHUAM, NPEOBABGNAEMbIM K COBPEMEHHBIM
ycnoguam cayxycovl. B pamkax cmamovu npoucxooum ananu3 paziudHulX ACHEKMO8, GIUAOUWUX HA 6blOOp
Mamepuanos, 6KuIOYAA UX NPOYHOCMY, KOMPopm, 3auguninbie ceolicmea u Icmemuueckuii acnekm. Ilonyuennvie
pe3ynbmamsul Uccie006anus, 6 C60I10 04epedsb, HANPAGIeHbl HA YIydUeHUe Npoyecca pa3padomKu u nPoU3600Ccmea
YHUPOPMBL 013 CUNOGLIX CPYKMYD, YMO, 6 KOHEUHOM UmOoze, Npueedem K NOGLIUIEHUIO YPOGHA KoMmpopma u
be3onacnocmu 0na ee dyoyuyux Hocumeinei.

KiroueBblie cji0Ba: CHIIOBBIE CTPYKTYPBI, HCCJIe0BAHHE M BHIOOpP MaKeTa MaTepHAJIOB, XapaK-
TePUCTHUKH MATePHAJIOB, TENJIOU30/SIMOHHbIE CBOIICTBA O/1€KAbI.
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Introduction

Currently, there is a growing global trend in
consumer demand for military uniforms with high
levels of operational reliability. Many enterprises
possess extensive knowledge and experience in
the design and manufacturing technology of
clothing. However, many enterprises currently
select materials based solely on previous
experience and knowledge, overlooking the
emergence of innovative materials in the market.
Therefore, a comprehensive study of optimal
material packages for outerwear in law enfor-
cement is needed. Based on this study, it is
essential to develop a fundamentally new package
of materials that meets increased requirements
while remaining affordable.

The production of military clothing has a
long history, dating back to the times of ancient
civilizations. Today, the production of military
clothing is concentrated in the hands of several
large companies, such as American Apparel,
Propper International, Crye Precision and others.
They offer a wide range of products for various
military branches and government services.
Technologies and materials used in the production
of military clothing are constantly being improved
and updated. The production of military clothing
for the Kazakhstan army is undertaken by several
companies, including Kazakhstan Paramount
Engineering and Astana Group, which manufac-
ture various types of military equipment such as
uniforms, helmets, body armor, and other
components. Additionally, Kazakhstan exports its
military clothing to Russia and other CIS
countries [1, 2].

An analysis of the problems and potential
of the textile industry in Kazakhstan may include
the following aspects:

- low competitiveness - Kazakhstan's textile
industry faces low competitiveness on a global
scale due to high costs of energy, raw materials
and transportation. In addition, the lack of
modernization and innovation in the industry is
affecting the quality of products;

- dependence on imported raw materials -
the textile industry of Kazakhstan has a high
dependence on imported raw materials such as
cotton, wool, polyester, which leads to increased
production costs;

- lack of qualified labor - the lack of
specialized training and low wages in the textile
industry leads to an outflow of qualified
personnel, which affects the quality of products
and the competitiveness of the industry;

- insufficient support from the state - the
lack of government investment and preferential
programs for the textile industry limits its
development and reduces competitiveness in the
world market. Despite these problems, the textile
industry in Kazakhstan has potential for
development [3-7].

The purpose of this research is to develop
an optimal outerwear package for law
enforcement agencies with high ergonomic,
aesthetic, economic, protective and hygienic
properties.

Materials and research methods

Types of military uniforms are divided into:
ceremonial, casual, field and special. By type,
military uniforms are summer, winter and demi-
seasonal. For everyday wear, servicemen are
provided with a casual uniform. Field uniforms
are intended to be worn when performing special,
combat and combat training tasks, as well as
during exercises. Special uniforms provide for
the functionality of clothing parts when per-
forming special, combat and combat training
tasks (pockets, ammunition mounts for ammu-
nition, weapons, military equipment, quick-drop
systems, articles of clothing). The ceremonial
uniform is for formation when participating in
parades, presenting Battle Banners to military
units, presenting state awards to servicemen and
awarding the highest officer rank, as well as at
ceremonial rallies [8]. Figure 1 shows the range
of military uniforms of the RK.

Figure 1. Assortment of the Respublic of Kazakhstan military uniforms
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According to GOST 19701-74, outer total insulating effect of the finished structure.
fabrics can be pure wool and half-woolen fabrics, Thermal protective properties of clothing are
these include worsted fabrics. For lining fabrics, determined by the thermal resistance of the
standards from GOST 6391-80 are used - these materials of the package, as well as the presence
are fabrics made from viscose (for example, silk) of air layers in it. The greatest importance in the
and synthetic (for example, satin) threads. GOST thermal insulation of a person belongs to the
5665-77 is used for -cushioning fabrics - thermal resistance of the package of materials,
sideboard, linen, and half-linen [9, 10]. These the design of clothing is given an additional role,
may include board cloth, dublerin, etc. Special although not insignificant. The thermal insulation
requirements are imposed on a serviceman's properties of a garment are largely determined by
uniform due to its specific use in different the thickness of its package, shown in Figure 2,
conditions. Special attention is paid to wearabi- which includes the thickness of materials and the
lity, quality of materials and construction, thickness of air layers. Based on this, it was to be
hygienic and tactical-technical properties. When expected that by increasing the thickness of air
designing thermal protective clothing, it is layers in the garment, its thermal resistance can
necessary to keep in mind that its thermal be increased [11-16].

resistance should ultimately be evaluated by the

| 7
s g e
Figure 2. Visualization of a single-layer and multi-layer clothing package
Taking the horizontal section of the torso materials of the clothing package At.m. can be
of the human figure (Fig. 2) as a circle and determined approximately for the inner layers by
considering the clothing as a circular ring around the formula 1:
the body, the allowance for the thickness of the
Ary =aR,—aRp = a(R, —Rp) = a(Rp+ 6 —Rp) = aé )
and for the outer layer by formula 2:
8 5
Ary = aRy—aRg = a(Ry — Rg) = a(Ry— Ry + 2= as (2)
where: R, — arc radius of the outer layer of the
a — the central angle constricting the arc clothing package;
of the circle covered by the clothing, in radians; Ry — radius of the inner layer of the
6 — average total material thickness of the clothing package;
garment package, taking into account the unequal R, — radius of the middle layer of the
number of fabric layers in different areas clothing package.
(presence of a side pad located only across the From formula 3, calculations can be made
chest width and different thickness of the side taking into account the multilayer nature of the
pad), cm; clothing package:
601 50.T
Arag = a8y + 6+ Oyp) + 2™ = @ (5n + By + 2 ) + by (3)
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where:

Arm — the overall allowance for the
thickness of the clothing material package, cm;

d» — pad thickness, cm;

dwp — thickness of the stiffening cloth pad, cm;

dy.np— thickness of insulation pad, cm;

dor.— thickness of the main fabric (top), cm.

- for the outer fabric: semi-wool, wool,
blended fabrics, gabardine, as specified in Table 1;

- for the lining fabric: taffeta, carded satin,
twill, as specified in Table 2;

- for the interlining fabric package: front
interlining and low-shrinkage fabric, dublerin,
vlieseline, fusible web, as specified in Table 3;

To select the optimal package of fabrics - for the finishing fabric: cloth, as
according to technical indications, the following specified in Table 4.
materials, which are used for the production of
departmental clothing, were investigated:

Table 1. Comparative table of outer fabric characteristics

Fabric Physical and mechanical properties Price, kzt.
Hygroscopicity, % | Density, | Air permeability, | Tensile load, H
g/m m/m?2sec
1 2 3 4 5 6
Semi-wool 10-30 200-500 30-100 200-600 2800
Wool 30 or higher 250-800 60-200 300-900 7700
Blended fabrics 5-20 200-600 50-150 250-700 1100
Gabardine 5-10 300-700 40-120 200-600 600
Table 2. Comparative table of lining fabric characteristics
Fabric Physical and mechanical properties Price, kzt.
Hygroscopicity, % Density, g/m Air permeability, | Tensile load, H
m/m3sec
1 2 3 4 5 6
Taffeta less than 10 52 30-60 350-700 850
Carded sateen 6-8 120-180 30-150 100 1000
Twill 6-8 100-300 50-150 44-140 1200
Table 3. Comparative table of characteristics of interlining fabrics
Fabric Physical and mechanical properties Price, kzt.
Hygroscopicity, Density, g/m Air permeability, | Tensile load, H
% m/m?sec
1 2 3 4 5 6
Stiffening pad less than 1 20-100 less than 1 50-200 1150
fabric
Stiffening low- less than 1 40-100 less than 1 50-200 1350
shrinkage fabric
Dublerin 6-12 100-200 less than 30 175-525 1500
Vlieseline 5-10 20-100 less than 30 3-5 950
Fusible web less than 1 20-100 less than 1 3-5 1000
Table 4. Table of finishing fabric characteristics
Fabric Physical and mechanical properties Price, kzt.
Hygroscopicity, Density, g/m Air permeability, | Tensile load, H
% m/m?sec
1 2 3 4 5 6
Cloth 1-5 320-450 less than 30 1050-1750 4900

Table 5 summarizes the characteristics of
various material packages. Based on the data
presented in the table, it can be concluded that the

package comprising semi-wool, taffeta, and dublerin
exhibits the most favorable technical parameters.
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Package Components Measurement Experiment Air permeability,
area, cm? duration, sec m/m?sec
1 2 3 4 5
Main fabric Semi-wool 20 60 467,8
Interlining fabric Dublerin
Lining fabric Taffeta
Main fabric Ripstop 20 60 409,5
Interlining fabric 1 layer of camel
wool
Lining fabric Cotton
Main fabric Ripstop 20 60 4555
Interlining fabric 1 layer of camel
wool
Lining fabric Polyester
Main fabric Ripstop 20 60 460,8
Interlining fabric 2 layers of camel
wool
Lining fabric Viscose
Main fabric Garant 20 60 393,3
Interlining fabric 1 layer of camel
wool
Lining fabric Cotton
Main fabric Garant 20 30 463,3
Interlining fabric 1 layer of camel
wool
Lining fabric Cotton
Main fabric Gretta Nel 20 30 465
Interlining fabric 2 layers of camel
wool
Polyester
Lining fabric (antistatic)

Results and discussion

Throughout the research, the following
criteria for the fabric package were identified,
indicating that the optimal choice entails a
combination of the following fabrics: wool blend,
taffeta, and dublerin. Each of these materials
contributes uniquely to the quality and
functionality of the uniform. The wool blend
offers wear resistance and thermal insulation,
rendering the uniform suitable for diverse
climates. Taffeta, prized for its strength and
lightness, enhances the product's comfort and
durability. Dublerin is utilized to impart shape and
additional rigidity to uniform elements, crucial for
maintaining a polished appearance under rigorous
usage conditions. These fabrics are selected for
their blend of durability, functionality, and
aesthetic appeal, rendering them exemplary for
crafting high-quality uniforms.

Conclusion

The conducted research has enabled the
identification of the optimal fabric combination
for crafting high-quality uniforms. Analysis
revealed that integrating a wool blend, taffeta, and
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dublerin in uniform production achieves an ideal
equilibrium between strength, functionality, and
aesthetic appeal. This approach ensures resilience
to wear, thermal insulation, user comfort, shape
retention, and enhanced durability. Consequently,
the devised material blend represents the optimal
solution for producing high-caliber uniforms that
adhere to military standards while prioritizing
wearer comfort and safety.
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PACYET TEIVIOSAINUTHBIX TAPAMETPOB ITAKETOB OIEK/IbI
METOAOM UMUTALHNOHHOI'O MOJAEJIMPOBAHUSA
(METOAOM MOHTE-KAPJIO)
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DIIeKTpOHHas TI0YTa aBTopa KoppecmormenTa: Zh.usenbekov@mail.ru*

Tenno3zaujumnsle ceolicmea 00excobl UIYPUEHbL C YUEHOM GIUAHUA OEMEPMUHUPOCAHHBIX (PAKMOPOE U He
U3YUEHO 6NIUAHUE HA MENI03AUUIMHbIE CEOICHEA 00eMHCObl PaKmopos, uMelowux ciyuainsli xapaxkmep. B amoi
C6A3U AKMYANbHO UCC1e008aHUe ONA NOJYYEHUA O00BLEKMUGHBIX 3HAYEHUIl NnoKazameneil MmMenao3auiunHbIX
C60IICME 00eXHCObl C yUemom XapaKkmepa pacnpeoesieHus (akmopos 011 napmuu u3z0eauil, Komopovle AeNAIOMCA
cayyaiinbimu. 3Hasn 3aKOHbl pacnpedenenusn CayuauHblX JaKmopos, Mo}cHO IPPeKmueHo peanuszoeams pacientvl
Meniou30nAUYUOHHBIX CEOICHE NAKENO08 MAMEPUANos 00excObl UMUMAUUOHHBIM MemooomM modenuposanusn. B
pabome pazpadboman memoo pacuema menioQuinuecKux napamempos nHaKemog 00exHcobl Ha 0CHOBE UMUMAYUIL
CYYAHBIX RAPAMEMPO8, PACHPEOe/IeHHbIX N0 HOPMANbHOMY 3aKoHy. /[Ina pacuema cocmaegien anzopumm u
npozpamma paciema Ha A3vike npozpammuposanus Python. Beinonnen pacuem mennogusuueckux napamempos
nakema 00excovl, npu 3MOM RPOU3EEOEH AHANU3 GNUAHUA CKOPOCMU homoxa eéempa Ha Hux. IlIpu pacueme
CKOpocmu nomoka 6empa, KOMOPbll OKA3bléaent CyujecimeenHoe 6GauAHue HA 3HaYeHus IPPhexmuenozo
Koahpuyuenma mennionposooHOCmU NAKEMOE, 3HAUEHUS CYMMAPHO20 KOIPPuyuenma nakemos NPUHUMAIOMCA ¢
yuemom mabnuyvt bogopma u pexomendayui MYC Kazaxcmana. Paspabomannas npozpamma pacuema
mennogu3uueckux XapaKkmepucmuxK RAaAKema Mamepuanos 00excobl no3601:4en 6 npoyecce GbIUUCTEHUIL
UBMEHAMb RAPAMEmpbl MOOeIU: 6600UMb HOGblE CIOU MAMEPUANO8 6 NAKem, UMEHAMb menaogusuuecKue u
JIUHelHble XAPAKMePUCMUKU OMOEIbHbIX C/10e6 NAKemd, USMEHAMb 6HeuIHUe YC108U.

KuaroueBble cjioBa: Temuio3allMTHbIE CBOWCTBA, TEMJIOBOE CONMPOTHBJIEHHE, 3KBUBAJIEHTHBIH
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MaTepHaJIOB OJeKAbl, TOPHbI Typu3M, MeToa MonTte-Kapio, cpeanee apudpmernyeckue U cpeaHee
KBaJIpaTu4yecKoe OTKJIOHEHHS.
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ZXanbiKapaabik 0ijim 6epy kopnopauusichl, Kazakcran, 050043, Anmatel, Peickynéexos kour., 28)
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Kuimnin scolnyoan Kopzaiimvln Kacuemmepi 0emepmMuHupienzen Gaxmopaapowiy acepin eckepe omulpvin
3epmmenzen, an KUIMHIH JHCOLIYOAH KOP2AumbulH Kacuemmepine Ke30eicoK hakmopaapoviy acepi 3epmmenmezeH.
Ocvizan Oatinanvicmol OyiibiMOoap RAPMUACHl YWiH (aKkmopaaposvlyy, mapaiy CUNAmMulH ecKepe OmbulPbln, KUIMHIK
JAHCHLTY KOp2ay Kacuemmepiniy KopcemKiuimepiniy 00veKkmuemi MaHOepin any yuiin Kezoeiicox, 601aovl. Kezoeiicok
daxkmopnapoviy mapany 3aHovLILIKMAPLIH MUIMOL Oine omuvlpvin, MOOenboey J0ICiH KO0AHA OMBIPbIN, KUIM
MamepuanoapviHbly KAnMamaniapolHply, HCbl1y OKWAynay Kacuemmepiniy ecenmeynepin dcypeizyze 601aovl.
Kymvicma nopman 3am OolibiHwia yaecmpinzen Ke30elcoK napamempnepoi ynziney Hezi3inde Kuim Kanmama-
NAPLIHLIY, MePMOPUUKATLIK napamempiepin ecenmey a0ici azipnenoi. Ecenmey ywin Python éazoapnamanay
mininde anzopumm dcoHe ecenmey bOazoapaamacvl Kypacmuvipvliovl. Kuim xanmamacovinoty mepmoguzuxaivly
napamempnepi ecenmenin, 01ap2a Xcesl ALIHLIHLIH, HCHLIOAMOBIZBIHBIY, acepi mandanovl. Kuim mamepuanoa-
DUIHBIY KANMAMACLIHbIY, MUIMOL Jicolly OmKi3zZiuimik Kodghuuuenminiyy, manoepine ricone Kanmamanapowly
Jcannsvl Korgp@uuyuenminiy monoepine aiumapaviKmai acep ememin dcesl ALIHLIHGIH, JHCbLI0AMObIZLIH ecenmey
ke3inoe bogpopm xecmecin scone Kazaxcman Temenwie jicazoaiinap MuHuCmpi2iniy YCbIHLICIMAPLIH ecKepy
Kaxcem. Kuim mamepuanoapvinviyy KanmamacvlHoly mepmoQu3uKanvlK Cunammamaiapol ecenmeyze a3ipjeHzen
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bazoapnama ecenmey npoueci Ke3iHOe ynzi napamempnepin e3zepmyze MYMKIHOIK 0Oepedi: Kanmamaza
Mamepuanoapovly, Heana Kadammapuvln eHzizyoi, KANMAMAHbIH JHCeKe KaOammapovlHovly, mMepmoQU3UKAIbIK IHCIHE
CHI3bIKMbIK, CURAMMAMA-TAPbIH 032€PMYOi, COIPMKDbL WAPMmapobl 032epmyoi.

Herisri ce3aep: KbLTYJBIK KOPFaHBIC KACHETTePi, JKbLTy Keleprici, 0aJaMalbl Kby 6TKI3TITIK
k03¢ PunmeHTi, eJiknenen yiarijiey, ’ejl aFbIHbIHBIH KbLIIAM/IbIFbI, KHiIM MaTepUAJIbIHBIH MAaKeTi, Tay
Typu3mi, Monte-KapJio aaici, apugmeTuraabiK opTaiia )kdHe OpTalia KBaAPaTThIK aybITKY.

CALCULATION OF HEAT PROTECTIVE PARAMETERS OF CLOTHING PACKAGES BY
METHOD SIMULATION MODELING (MONTE CARLO METHOD)

'ZH.USENBEKOV, ?S.K.NURBAY, ?B.KH.SEITOV

(*Almaty Technological University, Kazakhstan,050012, Almaty, Tole bi str., 100
2International Educational Corporation, Kazakhstan, 050043, Almaty, Ryskulbekov str., 28)
Corresponding author e-mail: Zh.usenbekov@mail.ru

The heat-protective properties of clothing have been studied taking into account the influence of deterministic
factors, and the influence of random factors on the heat-protective properties of clothing has not been studied. In
this regard, to obtain objective values of indicators of the heat-protective properties of clothing, taking into account
the nature of the distribution of factors for a batch of products that are random. Knowing the laws of distribution of
random factors effectively, it is possible to carry out calculations of the thermal insulation properties of clothing
material packages using the simulation method. The work has developed a method for calculating the
thermophysical parameters of clothing packages based on simulations of random parameters distributed according
to a normal law. For the calculation, an algorithm and calculation program were compiled in the Python
programming language. The thermophysical parameters of the clothing package were calculated, and the influence
of wind flow speed on them was analyzed. When calculating the wind flow speed, which have a significant impact on
the values of the effective thermal conductivity coefficient of the packages and the values of the total coefficient of
the packages, they are taken taking into account the Beaufort table and the recommendations of the Ministry of
Emergency Situations of Kazakhstan. The developed program for calculating the thermophysical characteristics of a
package of clothing materials allows to change the model parameters during the calculation process: introduce new
layers of materials into the package, change the thermophysical and linear characteristics of individual layers of the
package, change external conditions.

Keywords: heat-protective properties, thermal resistance, equivalent thermal conductivity
coefficient, simulation modeling, wind flow speed, clothing material package, mountain tourism,
Monte Carlo method, arithmetic mean and standard deviation.

Beeoenue

Temo3amuTHRIE CBOWCTBA MaTEpUAIIOB,
IIPUMEHSIEMBIE JJIS1 OJIEKIbI CIIOPTCMEHOB DKCTpPE-
MaJbHOTO BHJIA CIIOpPTA, SIBJIAIOTCS HauOoJjee
CJIOKHBIMH, 3aBHCSAIIMMH OT MHOXECTBAa (PH3H-
YECKHX CBOWCTB MAaTEpPHUANIOB, COCTABJISIFOLIHX
naker oaexabl. Cpeau CBOWCTB, KOTOPHIE OIpe-
JIETSIOT TETUIO3al[MTHBIE CBOMCTBA OJEXK /b HaM-
0ojiee BaKHBIM SIBIISIETCSI TEIUIOBOE COIPOTHB-
JICHHE TaKeTa MaTtepuaioB.TermioBoe COMpoTHB-
JICHHE I1aKeTa MaTepPHaJIOB OAEKIbl 3aBUCUT OT
1esioro psaa GakTopoB, TAKMX KaK: TEMIIEPATypa,
CKOpOCTB JABMKCHHUS U OTHOCUTCIIbHAS BJIAXKHOCTD
BO3JyXa OKPYXKAaIOILICH Cpeipl; BO3AYXOIPOHH-
1Ia€MOCTh, BJIQKHOCTb, TETUIOMPOBOJHOCTh MTAKeTa
ONEKIbI, TOJIIMHA IIAKETa OJEKILI, a TaKXKe
CTaTHYECKOE WM JUHAMHAYECKOE COCTOSHHE
yenoBeka [1-3].

DH3MKO-MEXaHHYECKHE TTapaMeTphbl MaTepua-
JIOB, BXO/ILIMX B COCTAaB MAKETOB B MAPTHH, IIPEJIC-
TaBJSIOTCA PAcCETHHBIMU B TIpefenax 3aJaHHBIX
JIOITYCKOB, T.€. SIBIISIOTCS CITy4aifHBIMU BETMYMHAMU
W TO3TOMYy TIpH pacyerax TemIopH3NIECKUX
XapaKTEPUCTHK IIaKeTOB NPHUMEHEHHE CTaTHC-
THYECKUX METOJIOB SIBJISIETCS aKTYaJIbHOM.

Llenv uccnedosanus. PaspaboTka Merona
pacueTta TemO(U3NYECKUX MAapaMEeTPOB MaKeTa
OJIeXK/Ibl IMATAI[IOHHBIM METOIOM.

Mamepuanvt u MemooOsl UCC1€008aHUI

g pacueToB CyMMapHOTO TEIIOBOIO
COTIPOTHBJICHHUSI MaTEpHAJIOB B YCIOBHUSAX BeTpa
KO3 (UIIMEHT TEMJIONMPOBOAHOCTH BO3AYyXa O
ONpEAENseTCs] C YYETOB CKOPOCTH BeTpa IO

¢dbopmynam [4]:

0=2,4-v+2,33 ipu V<4 m/c,
ax=3,7-v+1,163 npu v>4 m/c. 1)
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[Ipu pacdere aHanmu3a BIMSHHUS BETpa Ha
TEIUTIOBBIE TIOKA3aTENN, MOXKHO TIPUHSITH CKOPOCTh
BeTpa C Y4E€TOM IOTOAHBIX YCIOBUH [5] B mpen-
TOPHBIX W TOPHBIX 30HaX AJIMATUHCKOW 00JIaCTH
PK B cnemyrommx npenenax V=0, ..., 15m/c.

Ecnu cuurtath, dYTO paccMaTpUBaEMbIi
MaKeT OCXKIbI CO3MaeT pasHoCcTh Temieparyp (ti-
t2), cJ10M KOTOPOrO MMEKOT COMPOTUBIEHHE Ry,
Toraa GpopMmylia TiepeHoca Teria BHYTPH OJIEHKIIbI
MIPUMET BH/:

t1 —tz

q=

b

Benmnunna 3KBUBaJICHTHOTO KO3G(dHUIMEeHTa
TEIIONPOBOJHOCTH 4, TAKOT'O YCIOBHO OJHOPOJI-
HOTO Marepuana, KOTOPBI CO3laeT Te IKe

é

o 1°
212b+2m L

=———T 2
Z1lb+2m6r+ @

1%, ag

YCIIOBUS JUIS TPOXOXKACHUS TeIuia, T.e. Ty XKe
pa3Hocts Temmepatyp (t1 -t;)) mpu ToM ke
TEIJIOBOM MOTOKE (, onpeaessiercst GopMyoi

©)

r/ie O - TOJNIINHA YKBUBAIEHTHOTO (BooOpa- JEHTHOTO KO3(PQUIMEeHTa TeIUIOMPOBOJHOCTH
’KaeMOro OJIHOPOJIHOTO CJIOsI), KOTOPbI paBeH AOyneT UMeT BUA:
§=Y16,+X1"'5,, Toroa BelMYMHA OSKBHBA-
16p+31' 8
= 21b ° 1%;1‘ g (4)
211b+21 L

AHanu3 COBPEMEHHBIX JAHHBIX 0 TEIJI03a-
IIUTHBIM ~ CBOWCTBAM OTHENBHBIX MAaTEpUANIOB
OJICKIBl TIOKa3aJl, YTO OHHU JOBOJIBHO XOPOIIIO
M3YYEHBI MPHU Pa3IUYHBbIX TEMIIEpaTypax U BIIaX-
HOCTSX BHEIIHEH cpeapl. OMHAKO TEII03alluTHbIC
CBOMCTBA OJICK/IBI B OCHOBHOM U3YUYEHBI C YIETOM
BJIMSIHUS JISTCPMUHUPOBAHHBIX (DAKTOPOB, XOTS IO
MIpUpOZEe ompeneNneHust (PakTOphl, OKa3BIBAFOIINE
BIMSHUSA Ha TEIUIO3AIIUTHBEIC CBOMCTBA OICKIIBI
HAMEIOT CIy4aiHblil Xapakrep. B »ToH cBa3u mis
MONTy4eHns1 OOBEKTHBHBIX 3HAYEHUH TOKasaTelneit
TEIUIO3aIUTHBIX CBOWCTB OJEXKIbI MPHU pacueTax
HE00XO0JIMMO YUUTHIBATh XapaKkTep paclpeeIeHus
(dakTOpoB  JUIS MAPTUU  W3JCIUHA, KOTOPBIX
3¢ GEKTUBHO MOXKHO PEaNN30BaTh UMHTAIIHOHHBIM
METOJIOM MOJICTTUPOBAHMSL.

Geme
\\

Kemnep —

nogknapka~~=J_|

TENOYENDBERE ~

Pucynok 1. CxemMacTpyKTypHI CIIOEB ITaKeTa BEPXHEH 01eXKIbI

,HHSI OMpeACICHUA CTATUCTUYCCKUX Xapak-
TCPUCTHUK TeHJ'IO(i)H?»I/I‘IeCKI/IX rnapameTpoB ObLIH
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W3BecTHO, dYTO METON HMHTAIMOHHOTO
MoxaenupoBaHus (meton Monte-Kapno) mo3Bo-
JSIeT, ONMUPASACH HA CTPOTHE 3aKOHBI TEOPUHU BEPO-
SATHOCTH, CBECTH IIMPOKUI KJIacC CIOXKHBIX 337124
K OTHOCHTEIIFHO IPOCTHIM apU(pMETHKO-TOTHYIEC-
KHM TIpeoOpa3zoBaHusIM BEIOOPOK [6].

Jns mpuMeHeHHusT MEeTo/Ia UMUTAIIMOHHOTO
MOJICTIMPOBAHUSI K PacyueTy IapaMeTpoB TEIUIO-
MPOBOJHOCTH TIaKeTa BEPXHEH ONEeXIbl HE00-
XOJMMO TIPEABAPHUTENILHO IOJITOTOBUTH TEILIO-
¢u3nyeckue aHHBIE MAaTephajoB OTIEIBHBIX
cimoeB makera [7-10]. Jlis mpumMepa paccMOTpuM
cxemy nakera oaex bl (puc.l).

Nhle npocroliku

|~ yTenautenb

| . Matepuan eepxa,
BETPO3ANLMTHAR NPOKNafKa

— Boapyx oKpyxaioLei cpefpl

Ll NN LS

M3TOTOBJIEHBI 00pa3I[bl MAKETOB (COTIIACHO CTPYK-
TypHOIi cxeme puc.l) B kommuectBe 10 mr.) u
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MIPOM3BENIEHBl 3aMephl MX MapaMeTpoB. 3aMepsl
apaMeTpoB MPOU3BOIWINACE CTaHAAPTHBIMU Me-
TOAAMH: TONIIMHBI MAaTEpHUANOB W3MEPSUINCH
tonuHoMepoM  MT 026, TemnonpoBogHOCTH
cioeB makera puoopom SAG08F [11-14].
Pe3ynpraTel M3MepeHHd H3-3a MOIPELIHOC-
Tel M3MEepeHHi, 13-3a pa3Inuuil BEITHYHH Ieop-
Maluil MaTepuajoB OKa3aJlUCh PACCESTHHBIMHU B

Ta6nnua 1. CtaTucTHuecKkye OKa3aTelIl CBOMCTB CI0EB ITaKeTa

onpexaeneHHbix npenenax [15-17]. Ilo pe3yinb-
TaTtaM 3aMepoB ObUIM ONpPEAENICHBl MX CpEIHee U
CpEeIHEKBAAPAaTUIECKUE 3HAUCHUS, KaK CIIy4aiHbIX
YHCel, pacipe/ieNIeHHbIX 10 HOPMAILHOMY 3aKOHY.
B Tabmme 1 nmpuBeneHs! cpeaHee apuhMeTHIECKOE
U CpedHee KBaApaTWdyecKoe OTKJIOHEHUs (B
npenenax pacnpeaenenus +£36) napaMeTpos.

Howmepa Cocras nakera ToJuHa cnos, MM Koad. rermonpoBoanocTu

cios cnosi, Br/(m-°C)

1 Oernbe (xJomyatoOyMaxcHas Maiika) 6; =0,4+0,3; A, =0,038+0,012

2 BO3YX 6, =0,05+0,05; A, = 0,020+0,008

3 JKeMIIep 65 =0,8+0,4; A5 =0,042+0,014

4 BO3/IyX 4, = 0,05+0,05; A, =0,020+0,008

5 MOAKJIAAKA 6z =0,15+0,2; As =0,040+0,014

6 BO3/IyX d¢ = 0,05+0,05; Ae =0,020+0,008

7 YTEIUIUTENb 6, = 1,5£1,0; A, =0,038+0,012

8 BO3/IyX dg = 0,05+0,05; Ag = 0,020 +0,008

9 BETpO3allMTHAs NOJKJIaIKa 6y =0,27£0,1 Aq =0,042+0,014

10 BO3IYX 610 = 0,05+0,05 Ao =0,038+0,012
[ns pacdyera cymMMapHOrO TEIUIOBOTIO COII- OIOK 5 - BBOX TIPEAETOB pacCesHUs

POTHUBIEHUS ¥ DSKBUBAICHTHOW TEIUIONPOBOJI-
HOCTH MMHTAllMOHHBIM METOJOM (METO/IOM CTa-
TUCTHYECKUX HCIIBITAHUN) HEOOXOIUMO PaccMOT-
PETh MapTHIO MAKEeTOB B KomuiecTse N.

Paccmotpum anroputMm pacueta mapamer-
POB TEIUIONMPOBOJAHOCTH METOJOM CTaTHCTHYEC-
KHX UCTIbITanni (MeTonoM Monte-Kapio).

bnok cxema pacyera TEmIO3aIIUTHBIX
CBOMCTB TakTa MaTEpUaOB OJEXKIbl MPUBEICHA
Ha pUCYHKe 2.

Kak crnenyer m3 pucyHka 2, OCHOBHBIMHU
OJI0OKaMH aNropuTMa MOACTHPOBAHUS SIBIISIFOTCS:

01mox 1 - BBOJ HAYaNbHBIX JAaHHBIX, BKIO-
YaromMi 3aJaHne Tpejesia N3MEHEHUsT 3HauYeHUI
CKOPOCTH TIOTOKA BO3AYXa Umus,-..,Umax, KOJIHYEC-
TBO MAKETOB B pacCMaTPHUBAaEMOM MapTUH TAKETa;

omoxu 2, 3, 4 - onpeneNnsroT 3aBUCUMOCTH
CKOpOCTH BeTpa, M0 Kakoil (opmyre onpenenutsb
KO3 (UITUEHT TETIONPOBOJHOCTH BO3LyXa Vi=0L;

— yNpg. 2
L op = (5 [ZVRE -5 (S R))

TeropU3NIECKUX MapaMeTPoOB CIOEB MaKeTa Xi,
minSXi=Xi, max; Zi, min<Zi=Zi, max, Vi, minfyizyi, maxs

050Kk 6 - reHepUpyeT HOPMajJbHO pacrmpe-
JIeJICHHbIEC CITyYalHble 4HCla s KaKIoM mepe-
MeHHOHU (Xi, Zi, Yi B COOTBETCTBHM C 33JaHHBIMH
rnapaMeTpamMu  paclpeieieHus W BBIYMCIAET
3HAYECHNUE ypaBHEHUS.

0ok 7 - MPOW3BOJIUT BBIYMCIICHHS CTa-
TUCTHUYECKHUX TIapaMeTpOB paclpeneieHus pe-
3yJIbTaTOB (CyMMapHOTO TEIJIOBOTO CONPOTHB-
nernss R w© dKBUBaseHTHOro Ko3(QQuIMEHTa
TETUIONPOBOTHOCTH A TaKeTa), Takhe Kak: cpel-
Hee 3Ha4eHHe, CTaHJapTHOE OTKIOHEHHUE, TUCTIep-
CHUI0, MUHHMaJIbHOE 1 MAKCUMAJIbHOE 3HAUYCHUSI.

0JIOK 8 - MPOBEPSCT YCIOBHUS: BBITIOJHEH JIN
pacder [yis BceX MakeToB B MapTuu, o i> N;

070K 9 - paccUMTHIBAET CTaTUCTHYECKHE
napaMeTpbl pacipeieNieHus pe3yJIbTaTOB pacueTa:

®)

o= |5 -2 (x|
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Horopusie faALNE CROPOCTES BETPE Vo, -
FONIMICCTED NAKCTOE E NAPTHH N

voa Vi

|
-

3

V=37 V41,163

]
-

Brog snascHRs NpeaeioR PaccealAT
Tap M CTPOE NAKCTOR

CIyEARED WRACen (X, T, ¥

D opMAPCEIRRES HOPMATEHD PACTIPES TCHARDC

pacnpepencans (Rim Ad)

Pacser cramTAcTIF ook X NAPAMET OB

Pacc*MTREACT CTATHCTHECCKHE MAPAMETP R
PACTIPERCICHAN PEXyNETATOR PACHECTA

cmyraiasm Bemsn: Bi m il

[locTpocAREe MACTOTPAMME! PACI PSS ST CHAR

[lezars poynsTaros pacseTa

HeEMcHOANC THACHAS O POCTH BCTRE

KOHET]

PI/ICYHOI( 2. Baok-cxema pacydeTa TCIUIO3aUTHBIX MMapaMETPOB ITAKCTOB

O6mok 10 - cTpOMT rHCTOrpaMMmbl pacripe-
JieNieHus pe3ynbTatoB R u A, ucnonb3ys 0ubimo-
texy matplotlibpython.

0710k 11 - IPOM3BOINT BBIBOJ CTATHCTHYEC-
KHX TIapaMeTPOB paclpe/ielieHHs Ha TIe4aTh;

010k 12 - MeHseT 3HauYeHHe CKOPOCTH BO3-
ayXa V U pacueT MOBTOPSETCS A0 TeX IOp, MoKa
BCE 3HAUEHHSI CKOPOCTH HE OyIIyT YUTCHBI.

brox 13 — opranuzanus nukia pacdera mo
CKOPOCTH BeTpa.

a=2,4v+2,33

a=3,7-v+1,163 mpu v>4 m/c.

Ha ocHoBe 3TOro anroputma cocraBlieHa
nporpamMMa Ha si3bIKe ImporpammupoBanus Python.
st ynoOGcTBa cocTaBlieHHs TPOTPaMMBbI ITPOU3BE-
JICHBl HEKOTOpPbIE MapaMeTphl IepEenMEHOBAaHHS B
pacdeTHbIX ypaBHeHMsX. IIporpamma pacuera
COCTaBlieHa TIPWM 3HAYEHHAX KOdPQUIMeHTa
TETIONPOBOJHOCTH BO3yXa d, ONPENENIIEMOro C
y4EeTOM CKOPOCTH BeTpa 1o GpopMmyiam:

®3)
(4)

ipu V<4 m/c,

[Tocne 3amensbl 0003HaueHMit B ypaBHeHUX (1), (2), (3) u (4) oHu mpeoOpa3yeTcs B CISAYIONINE BUIBL:

xb=x1+x2+x3+x4+x5
ym=yl+y2+y3+yd+y5
hc=xb+ym

Rb=x1/z1+x2/z3+x3/z

S5+x4/7+x5/29

Rm=y1/z2+y2/z4+y3/z6+y4/z8+y5/210
R=Rb+Rm+1/a

Lc=hc/R.

IIpn 3TOM apryMeHTbl ypaBHEHUS NPUHUMAIOT 3
penenax:
0,1<x1>0,

201

(4)
HA4YCHHA HOPMAJILHO pPacrpeACJIC€HHbIX YHCCII B
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0,026<z1>0,05
0,1<y1>0,10
0,012<22<0,028
0,4<x2>1,2
0,028<z3>0,056
0<y2<0,10
0,012<z4>0,028
0,13<x3>0,17
0,026<z5>0,054
0<y3>0,10
0,012<z6>0,028
0,5<x4>2,5
0,026<z7>0,05
0<y4>0,1
0,012<z8>0,028
0,17<x5<0,37
0,028<z9>0,056
0,1<y5>0,2
0,026<z10>0,05

(4)

[Ipu BBIOOpE CcKOpOCTEil BETPOBOIO MOTOKA
WCXOINMM W3 YCIOBHOW mmkanmsl bodopra mis
BH3YaJIbHON OIICHKH CHJIBI (CKOPOCTH) BETpa B

Tabmmma 2. [Ixana bodopra

Oamax u pexomennanuu MUYC Kazaxcrana [18],
4TOo coriacHo mkaie bodopra, oreHuBaeTcs Mo
JIBEHAIIIaTHOATBHON TIKae (Talr. 2).

bamiel bodopra | Cpennss ckopocts Betpa | OnpenesieHHe CUIIbI BETpa
0 GauioB 0,0-0,2 m/c ITnne
1 GamioB 0,3-1,5mM/c Tuxwuii BeTep
2 GasuioB 1,6 -3,3 Mm/c Jlerkuii Betep
3 GauioB 3,4-5,4Mm/c Cna0biii BeTep
4 GamnoB 55-7,9 M/c YmepeHHsbli
5 0aJuIoB 8,0-10,7 m/c Caexuii BeTep
6 6auioB 10,8 - 13,8 m/c CuJibHBIH BEeTep
7 banioB 13,9 - 17,1 m/c Kpernikuii Betep
8 0ayu1oB 17,2 - 20,7 m/c OueHb Kpenkui
9 GasuioB 20,8 - 24,4 m/c Topm
10 GamioB 245 - 28,4 m/c CHJIBHBIH IITOPM
11 Gamios 28,5 -32,6 M/c Kectokwuii nropm
12 GanoB 32,7 u 6onee Yparan

MUC KazaxcrtaHa mpenocTaBWIO JaHHBIC
o obecrnieuyeHnIo 6e30MacHOCTH TYPHCTOB B Top-
HOW MECTHOCTH M PEKOMEHAALUH 110 IPOBEICHUIO
TYPUCTUYECKUX MOXOAO0B NpPH Cuie BeTpa 10 7
6amoB o mkane bodoprta, u cyueTom 3Toro cko-
POCTB BETpa CUMTAETCA MEHSIOIIEHCS B peesax:
1,10 m/c.

Pacuersr mpownsBenens! ans maketoB B (N)
KonudyecTBe mapThuu  (YCIOBHO  NPHHAMAeM
N=300).

202

Pe3ynomamut u ux oocyricoenue

B pesynbrate onpeseneHbl CTaTHCTHYECKHE
nmapaMeTpbl pacrpefeliecHlss CYMMAapHOTO 3KBH-
BaJICHTHOTO COTIPOTUBIIEHUS R M 3KBUBAJICHTHOTO
kod(durmenTa TEIIONPOBOIHOCTH L, mims HUX
IIOCTPOCHBI THCTOTPaMMBI paclpeneieHus (puc.
3) [9-12].
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YacToTa

CpepHeKBagpaTUyecKkoe OTKAOHeHue

303 = —0,0075

+30gz = 0,0075

MatemaTuyeckoe oX¥uaaHue
R = 0,160 (M*-°C)/Bt

a) ['ucrorpamma pacrpezeneHus CyMMapHOTo,
9KBHBAJICHTHOT'O CONPETHUBIICHUE NakeTa R.

Pucynox 3. I'mcrorpaMMsl pacmnpesiesieHHs. TEIUIOBBIX IApaMeTPOB MaKeTa ONEXKIbI, MOTYIEHHBIE METOJOM CTATHCTH-

9eCKOro MozenupoBanus (MeromoM Mourte-Kapio)

YacTtoTa

0.030

0.035

0.040 0.04

60;, — Cpe/iHeKBapaTHYECKOe OTKIOHEeHHe

Maremaruyecrkoe oXupaaHue
2 = 0,3890 Br/( m2°C)

0) narpamma pacrpeeseHus YKBUBAIICHTHOTO
ko3¢ pHIEeHTa TeIIONPOBOTHOCTH TTaKeTa Ao.

CratucTrueckue napamMeTpsl pe3yIbTaToB paciyeTa paccCMaTpUBaeMOro akeTa NpuBeAeHbI B Tadune 3 .

Tabnuma 3. Pe3ympTaThl pacdeTra CyMMapHOTO TEIUIOBOIO COIMpPOTHBICHUS U DKBUBAJICHTHOTO KO3 (HUIMECHTA

TEMIONPOBOIHOCTH
CkopocTb Cpenee 3nadenne | CpeaHEKBaAPaTHIECKO CpenHee 3HaYEHHE CpenHeKkBagpaTHIECKO
BO3yXa CYMMAapHOTO € OTKJIIOHCHUE 3¢ PeKTHBHOTO € OTKJIOHCHHE
v, M/c CONPOTUBJICHUS CyMMapHOTO ko3¢ punmenrta KodpunreHTa
nakera, R, COIIPOTHUBIICHHS TEJIONPOBOIHOCTH, A, | TEILIONPOBOIHOCTH *
(M%°C)/Br £ 3 or Br/( m?-°C) 3o
0 0,240 0,050 0.2392 0,01500
2 0,220 0,040 0.2623 0,01620
4 0,200 0,030 0.2863 0,01600
6 0,180 0,040 0,3012 0,01700
8 0,160 0,030 0,3596 0,01756
10 0,140 0,020 0,3792 0,02001
12 0,120 0,120 0,3980 0,02150
14 0,010 0,060 0,4089 0,02025

Ha pucynke 4 npuBenieH rpaduk pacnpeie-
JICHUA CYMMAapHOT'O TEIIJIOBOI'O COIIPOTHUBIICHUS, a
Ha pUCYHKE 5 — rpaduk n3MeHeHHs 3PPEeKTHB-

R, (m>°C/BT)

HOTO KO3 (UIIMEHTA TEILIONPOBOIHOCTH ITaKETOB
B 3aBHCHMOCTH OT IIOTOKa BETpPa OKPYKAIOIICH

Cpe/Ibl.
a ]
8 10) 12 14 Ve

PI/ICYHOK 4, Fpaq)mc pacrpeaciicHnd CyMMapHOTO TCIIOBOI'O COMIPOTUBJIICHUSA B 3dBUCUMOCTH OT CKOPOCTU BO3AYyXa
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A, Bri(p2-'C) 4

0,4000 |

0,3000

0,2000

0,1000

4,00

6.00

8.00

>
10,00 12,00 14,00 V. mhc

Pucynok 5. I'padux m3meHenus 3¢h(heKkTHBHOTO K03 PHUIMEHTA TEIIONPOBOAHOCTH MAKETOB B 3aBUCUMOCTH OT IOTOKA

BETpa OKpYXKaroLel cpebl.

3aknouenue, 61600bl

[Ipumenenne MeToma WMHUTAIIMOHHOTO MO-
JENAPOBaHUS K PacyeTy TEIUIONMPOBOJHOCTH Tia-
KeTa BEpXHEU OACIKIBI I CIIOPTCMEHOB OPHOTO
Typr3Ma TO3BOJHII TOJXYYUTh PE3yIbTaThl, OIN3-
KH€ K pealbHBIM.

PaszpaGoranHasi mporpamma pacuera Terio-
(pM3UYECKUX XapaKTEPUCTUK IMaKeTa MaTepUajioB
OJIeXNIbI TIO3BOJISIET B TMPOIECCE BBIYUCICHHUN
W3MEHATh TapaMeTphl MOJICIH: BBOJWUTH HOBEIE
CJIOM MAaTepHajOB B IMAKET, M3MCHSTH TEILIO(U-
3WUYECKHE W JIMHEWHBIE XapaKTePUCTUKH OTAEIb-
HBIX CIIOEB ITaKeTa, N3MEHSITh BHEITHHE YCIOBHSL.

Kak nokazainu pe3yabTaThl pacieToB C YBEIH-
YEHHEM CKOPOCTH TIOTOKa BeTpa 3HadeHus 3ddek-
THUBHOTO KO3((HIMEHTa TETIONPOBOIHOCTHA TaKe-
TOB YBEJIMYMBAIOTCS, TOTJIa KaK 3HAUCHUS CyMMap-
HOro KO3 (HIMEHTa TAaKeTOB B TMAapTHH CHH-
YKAFOTCSI, YTO CBSI3aHO C YMEHBIIIEHUEM BO3IYIITHBIX
MIPOCTPAHCTB BCIIEACTBHM JIePOpPMAIINH TTAKETOB.

JlanHy0 mporpamMMmy pacdera Terio(usu-
YECKUX XapaKTEPHUCTUK MaKeTa MaTePHaJiOB OJICXK-
b MOXXHO HCIIOJIB30BaTh B IPOIECCE MPOEKTH-
pOBaHMS YTEIJIEHHON BEpXHEW OJIEXKIbl, U3MEHSS
napaMeTpbl MOJCIHU: BBOJWTH HOBBIC CJIOW Mare-
pUAJIOB B TIAKET, U3MEHATh TEIUIOU3NYECKHE U
JINHCHHBIC XapaKTEPUCTHUKH OTICIbHBIX CIIOCB
MaKkeTa, M3MEHSITh BHEIIHNUE YCIOBU.
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AHAJIN3 QJIACTUYHBIX IIOJIUMEPHBIX MATEPUAJIOB IPUMEHUTEJIBHO K
KYHNAJBHUKAM JUIA XYJOXKXECTBEHHOU T'NMHACTUKH

H.A. HAJITPIPBAEBA * ¥ | 3 J1. MOJIJATAJKUEBA ¥ | 4.0. PYCTEMOBA ¥

(AMMaTHHCKUIH TexHoJIoru4yeckuili yuusepcurer, Kazaxcran, 050012, Anmarsl, yia. ToJie 6u, 100)
DIeKTpoHHAs TI0YTa aBTOpa KOppecmoHaeHTa: naz_l@mail.ru*

B oannoit cmamove nposodumcsa ececmoponnuii ananuz mpedoeanuil K KyRaibHUKAM 01 Xy00dHCeCn 6eHHOU
CUMHACIMUKU, a4 MAaKJce PAcCMampuearomcs paziuiHsle MAmepuanbl, npumensemoie 0a UX U320MOGIEHUA, C
0COObIM AKUEHMOM HA IKCHEPUMEHMANILHOE UCCNe008AHUE O0ehOPMAYUOHHBIX CBOIICIE mpex Munoe ougnexca.
H3yuenvt ux maxcumaabhvle CROCOOHOCHU K YONUHEHUIO, YMO uMeem Kllouegoe 3HaueHnue 0na oecneyenus
Komehopma u Qyuxyuonanvnocmu cnopmugnoi 00exncovt. Ilodpodno onucanvt memoouKu ucnvlmaHuil,
UCNONBL306AHHbIE 01 OUEHKU IMUX XAPAKMEPUCIMUK, U 00CYHCOAIOMCA HOMEHYUATbHbIE NPUMEHEHUSA NOTYUeHHbIX
pe3ynibmamos 6 Ousaiine u HPOU3eO00CHEe CHOPMUGHOU 00excobl. IIpoeedennvie uccnedosanus no3eonunIU
chopmynuposamov pexomenoauuu no 6vlOOPYy Haubonee NOOXO0AWUX MAmMepuanos 011 KynaabHUKOE O
XYO00)ICECIBEHHON 2UMHACMUKU, YUUINbIEAA UX (QYHKUYUOHANbHblE U 3Icmemuueckue mpeboganus. Ocoboe
GHUMAHUE YOENACMCA MAKUM ACREKMAM, KAK 6030yXONPOHUUAEMOCHb, ITACHUYHOCING U YCMOUYUBOCIb OKPACKU
Mamepuanos, umo obecneuusaem 0071206e4HOCIb U Kom@popm npu ucnonvszoeanuu. Pesynomamul uccnedosanus
0eMOHCMPUPYIOmM, YMO RPAGUILHBIIL 6b100P MAMEPUAN08 U MEXHOIO2UL UX 00padOmKU NO3801A€m 3HAUUMENbHO
YAYHMUmMb KAYeCcmeo U IKCRIYAMmAyUuOHHble XAPAKMEPUCMUKI CROPMUBHOIL 00€)cObl, YMO 0COOEHHO BANCHO O
npogeccuonanvuvix cnopmemenos. Takum oopazom, cmamoa npeocmagiaem yeHHbvle PEKOMEHOAUUU U 8bl80ObI,
Komopbvie moz2ym Oblinb noONE3Hvl ONA OU3AUHEPOE U NPOU3EOOUmENEll CROPHUBHOU 00€XHCObl, CIPEMAUUXCA
c030amb nPOOYKYUIO 6bICOKO20 KAYECHI8A, COOMGEM CIMEYIOULYI0 COBPEMEHHBIM CIAHOAPMAM U MPEOOCAHUAM.

KiaroueBble cjioBa: XyaoxkeCTBeHHasi THMHACTHKA, CIIOPTHUBHASL O/le’KAa, TPUKOTAXKHbIEe MaTe-
puaabl, Ouduiexe, cyoIMMaLMOHHAsI Ne4YaTh, MAKCUMAJIbHOE YIJIMHEHHUe, 3JIACTUYHOCTh MaTepHaJa,
NMPOEKTHPOBAHNE KYNAJbHUKOB, TEKCTUWIbHbIE TEXHOJIOTHM, GYHKIMOHAIbLHbIE CBOHCTBA.

BEMHEJEYIII THMHACTUKA KYINAJIBHUKTEPTE KOJITAHBLIATBIH CEPITIM/II
HOJMMEPJIIK MATEPUAJIIAP/JbBI TAJIIAY

HA. HAIIPIPFAEBA*, 3.J]. MOJIAFAKUEBA, A.O. PYCTEMOBA

(AJMaThI TeXHOJIOTUSUIBIK YHUBepcuTeri, Kazakcran, 050012, Aamarsl, Tese 6u kour., 100)
ABTOP-KOPPECTIOHIEHTTIH 3JIEKTPOH/IBIK ToMITacer: Naz_l@mail.ru*

byn makanaoa éeiineneywii umnHacmuka KynaibHUKmepiHe KOUbLIAMbIH MAIAnNmMap MmeH O01apoblH
OHOIpiCciHOe KONOGHOLLIAMBIH  MAMEPUAIOApP MANO0AHAObl, COHbIMEH Kamap yui mypoezi oOughnexcmin
OdehopmanuanslK Kacuemmepin IKCHEPUMEHMMIK 3epmmeyze epeKuie HA3ap ayoapuvinaovt. Onapovlyy MaKcumanovl
co3bL1y Kabinemi zepmmenoi, Oy1 CHOPMMOBIK KUIMHIY bIH2AUIbLIbIZH! MEH (QYHKUUOHANOBLIbIZLIH KAMMAMACHI3
emy ywin manpizovl. Ocbl KacuemmepoOi oOazanay yuwiin KOJOAHBLAIAMBIH CHIHAK 20icmepi e2ircell-meziiceili
CUNAMMANZAH JCIHE 3epmmey HIMUIICENEPIHIY, CHOPMMBIK KUiM Ou3aiiHbl MeH OHOIpicinOezi KOon0aHbliy
MYMKIHOIKmepi mankwlianzan. 3epmmeynep icypeizinzenoe, onapowvlyy (QYHKUYUOHANOBIK JHCIHE ICHIEMUKATLIK
mananmapvin eckepe Omuvlpvin, Oeiineneyuii ZUMHACMUKA KYynAaabHUKmepi yuwin e Koaaiibl Mamepuanoapovl
manoay 0o0iibiHwa ycvlnvicmap dcacandvl. Mamepuanoapoviyy, aya emkizeiwimizi, cepnimoinizi jcone MmYcCiHiH
mMypaKmolipi2bl CUAKMbL ACHeKminepze epeKkuie Ha3ap ayoapuliadvl, Oy 0aapovl Koaoanyoazvl 0epikmix neH
HCATNBIIBIKMbL KAMMAMACHI3 emedi. 3epmmey Hamudicenepi Mamepuanoap men 01aposl 6H0ey MmexHoa02UANaPbIH
OFpbic MaAHOAyObly CROPMMBIK KUIMHIH CARACHL MeH RA0ANany CURAMMAMAIAPLIH AlLMApPIbIKMail deaKcapmyza
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Oonamuinbln KOpcemeoi, oyn acipece Kaciou cnopmumvlnap yuin mansvizovl. Ocvlnaiua, makana Kazipei 3amanzol
cmaunoapmmap Men mananmapea CoiKec Kelemin Hco2apbl canansl OHiMOep Hcacayza yMmblAamvlH CHOPHMbIK
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This article provides a comprehensive analysis of the requirements for rhythmic gymnastics leotards and
examines various materials used for their production, with a special focus on the experimental study of the
deformation properties of three types of biflex. Their maximum elongation capacity is studied, which is crucial for
ensuring the comfort and functionality of sportswear. The testing methodologies used to assess these characteristics
are described in detail, and the potential applications of the research findings in the design and production of
sportswear are discussed. The conducted research has led to the formulation of recommendations for selecting the
most suitable materials for rhythmic gymnastics leotards, considering their functional and aesthetic requirements.
Particular attention is given to aspects such as breathability, elasticity, and color fastness of materials, ensuring
durability and comfort in use. The research results demonstrate that the correct choice of materials and processing
technologies can significantly improve the quality and performance characteristics of sportswear, which is especially
important for professional athletes. Thus, the article presents valuable recommendations and conclusions that can
be useful for designers and manufacturers of sportswear aiming to create high-quality products that meet modern
standards and requirements.

Keywords: rhythmic gymnastics, sportswear, knitted materials, biflex, sublimation printing,
elasticity of the material, maximum elongation, leotard design.

Beeoenue. JUISL UCTIOJIB30BAHUS B IIBEHHBIX IMTPOU3BOJICTBAX

B mucnumnuHe Xym0)KeCTBEHHON TUMHac- 0e3 J0oCTyIa K BBICOKOTEXHOJIOTHYHOMY 000py10-
TUKH, TJE€ 3CTETHKAa KOCTIOMOB 3aHUMAaeT IIeH- BaHUIO, TIPH 3TOM OOeCTeunBasi JOCTOBEPHOCTh U
TpaJIbHOE MECTO, BBHIOOP MOIXOJAIINX MaTepHa- TOYHOCTH PE3YJILTATOB.
JOB s CyOJMMAIlMOHHOW TIeYaTd SIBISETCS Mamepuansl u memoosl ucciedoeanuil.
KIIFOYEBBIM acrieKToM. MccnemoBanue mnoimmep- B pamkax maHHOTO WCCIIEIOBaHUS OCHOB-
HBIX MaTepualioB OBUIO MPOBEACHO C HCIIOJNb- HOE BHUMAHHE YJIEISIETCS TPEM KITFOUEBBIM HCIIBI-
30BaHUEM JIBYX IMOJXOJIOB: MPaKTUUECKUMH tanusMm [2]. IlepBoe - mpoBepka BO3IYXOIpPO-
HCIBITaHUSIMU B 1IBeHOM 1exe "dapus", pacno- HULIAEMOCTU MaTepuaia, OCYLIECTBIsieMasl COr-
JIO’)KEHHOM B TOpOJ/ie AKTay U U3ydeHHEM CIIeIHa- JacHO MeToJy, aHajorugHomy ykazaHusmM ['OCT
JU3UPOBAHHBIX OTYETOB M HWCIBITAaHUH, OCHO- 12088-77, 4r0 MO3BONSET OIEHWTH, HACKOJILKO
BaHHBIX Ha TpeboBaHusx ['OCTos Poccuiickoit XOPOILLIO TEKCTWIIb MPOITYCKAET BO3AYX, YTO BAXKHO
®denepanuu, KoTopas SBISAETCA JIUASPOM B obac- Uit obecrieueHus: KoMQopTra BO BpeMs HHTEH-
TH XYHOXXECTBCHHONW THUMHACTHKA H oO0Jamaer CHUBHBIX TPEHHPOBOK M BBICTyIUIEHWU. BTopoe -
JETATN3UPOBAHHBIMU  CTaHmapTamu [1]. OtoT aHaJli3 3JJaCTUYHOCTH U MPOYHOCTH MaTepuaia, B
MOAXOA TO3BOJWI OLEHUTh XapaKTEPUCTUKU X0JIe KOTOPOT'O OIICHHBAETCS CITIOCOOHOCTH TKAHHU
TKaHEH C Y4YETOM YCTAaHOBJICHHBIX CTAaHIApPTOB, K PacTsDKCHHIO W TOCIEAYIOIIEMY BO3BpaTy B
HECMOTpSI Ha TEXHWYECKHe orpaHmdeHus. Kpome HACXOHOE COCTOSIHHE, TPU STOM HCIIOIB3YIOTCS
TOro, B IIBEWHOM Iiexe ObUTM MPOBEICHBI MpaK- kputepud, ycranoBnenuslie B [OCT 11209-2014.
TUYECKHE HCIBITAHUS, KOTOPBIE JOMOJIHWIU OTO NMO3BOJISIET OMPEAEIUTh, HACKOIBKO MaTepua
TEOPETHUCCKHE NaHHBIC W MPEAOCTABIIN JOIIOJ- TIOAXOAUT ISl TUHAMUYIHBIX BUIOB CIIOPTA, TAKUX
HUTENbHYI0 HH(OpManuilo 00 YCTOWYMBOCTH KaK XyJ0>KeCTBEHHasl TUMHACTHUKA. TpeThe UCIIbI-
OKpacKu U JPYrux cBOWCTBax MmaTepuana. Llenbro TaHWe - 93TO TECTUPOBAHUE Ha YCTOMYMBOCTH
JAHHOTO WCCIIEJIOBaHMs ObII aHallM3 MaTepHajoB OKpacK{, KOTOPOE€ IMPOBOIUTCS C MPUMEHEHUEM

207



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne2,

MetonioB, cootBercTByrommx ['OCT 9733.4-83,
JUTS. TIPOBEPKH, HACKOJIBKO XOPOIIIO TEKCTHUIIh COX-
paHseT CBOH IBET MOCIIe MHOTOKPATHBIX CTHPOK.

B wuccnemoBanue ObUIM BKIIIOUEHBI TpPU
Pa3HOBUAHOCTH  TIOJIMMEPHBIX  MaTepHalIoB,
CHEeNMabHO TOAOOpaHHBIE TSI  Pa3IUIHBIX
yacTell KynaJbHHKa XyI0)KeCTBEHHOW T'MMHAC-
THKH. B Xome naHHOTO uCClenoBaHUsl ObUIH
MPOaHAM3UPOBAHEl TPH O0paslma Marepuana,
KOTOpble  ObUIM  OOO3HAYEHBI  CIEAYIOIIUM
oOpazom: OOpasenr 1, ;malikpa KeNTOro IBeTa ¢
mI0THOCTEIO 180 1/M? ¢ BBICOKHMM COZEp/KaHHEM
nommamuaa (79% mnommamuna, 21% »smacraHa),
npousBeneHHbl B Pecriyonuke Kopes; OGpasen
2, 6udrexc 6eoro 1BeTa ¢ WIOTHOCTHIO 190 /M2,
C BBICOKAM cojiepkanueMm momuamuaa (88%
nonuamuaa, 12% »smnacraHa), M3rOTOBJIEHHBINA B
Wranumn; O6pasen 3, ouduekc usera Fluorescent
Green ¢ mnotHocThIO 170 1/M?%, ¢ conepkKaHUEM
nonmuamuna 80% wu 20% osmactaHa, mHpou3Be-
neHHbid B Kuraiickoit Haponnoii PecriyOnuke.

HccnemoBanne  BO3AyXONPOHHUIIAEMOCTH
pa3IMYHBIX BHAOB On(iekca OBUIO IMPOBEACHO
IPYIIION y4eHbIX M3 MOCKOBCKOro rocyaap-
CTBCHHOI'O YHUBCPCUTCTA TEKCTUJILHOM IIPOMBIIII-
nennoctd mMmeHn A. H. Kocwirmaa [3]. B xome
WCCIIEIOBAHUSL HCIIONB30BAIOCH 000pYyJOBaHHE,
cootBeTcTBytomniee crapaapram ['OCT 12088-77,
BKJIFOYasi COBPEMEHHBIH TecTep BO3IYyXOMIpO-
Hunaemoctu AirPro. 9to ycTpoiicTBO MO3BOIISIO
H3MEpPATh 00BEM BO3IyXa, MPOXOAAILIETO Uepes3
o0pa3ipl TKaHW, TpW 3aJaHHOW pa3HUIE JaB-
JIeHUs,, OOEeCTeunBasi BBICOKYIO TOYHOCTh H3Me-
peruii. B mporecce TecTUpoBaHMS 0Opa3IbI
TKaHell TOABEpPrajiuch KOHTPOIUPYEMOMY BO3-
JEHCTBHUIO BO3/yXa, TIOCJIE YET0 U3MEPSIICS 00heM
BO3/IyXa, MPOXOASAIIETO Yepe3 MaTepHhal 3a orpe-
JIeTICHHOE BPEMSL.

Tabmuna 1. I'pynmsl pacTsSHKUMOCTH TPUKOTAXKHBIX MaTepUalioB

Ha ocHoBe pe3ynbTaToB, IpeI0CTaBICHHBIX
STHMH HCCIICIOBAHUSAMH, MOXKHO CJIeNaTh Clie-
JYIOIIHE BHIBOABI OTHOCHTEIBHO MPUMEHUMOCTU
Kaxaoro obpasma. O6pazen 3, Omaromapsi cBoeit
HU3KOH TUIOTHOCTH W COAIAHCHPOBAHHOMY COOT-
HOIICHUIO TMOJIMaMHJa U D3JlacTaHa, I0Ka3all
HaWIy4Illue Pe3ylbTaThl 10 BO3IyXONPOHHUIIAC-
MOCTH. JTO JeNlaeT ero HauOoJiee NPEAIIOYTH-
TEJILHBIM BBIOOPOM JUISI KOCTIOMOB  XYJIOMKEC-
TBCHHOW TUMHACTHKH, TJAC¢ BaXHBl 0OMEH
Bo3ayxoM u Kompopt. OOpazen 1 3aHumaer
MPOMEKYTOYHOE TIOJIOKEHHE TIO0 YPOBHIO BO3-
JTYXOIPOHUIIAEMOCTH, YTO MOXET OBITh MOJXO-
JUIIAM  JJIE  9acTell  KOCTIOMa, TPeOyrOImX
COYETaHUsI BO3AYXOMPOHUIIAEMOCTH U IPOYHOCTH.
OO6pa3zerr 2, ¢ BEICOKUM IIPOILICHTOM ITOJIMAMHMIA,
uMeeT Oojiee BBICOKYIO IUIOTHOCTh M 3aHUMAET
noJjoxeHue, aHajgoruuHoe O6pasny 1.

Ilpy NPOEKTUPOBAHUU KYMATHHHKOB JUIS
XyI[O)KCCTBCHHOI\/'I T'MMHAaCTHUKHU OCO6CHHOC BHHMa-
HUE YIEIIETCs YIPYrOCTH U PaCTHKUMOCTH
9NACTUYHOTO TPHUKOTAKHOTO MaTepHana, dYTo
SIBJISICTCS. KJTFOUEBBIM JIJIs1 oOecTieueHus KoMpopTa
U (QYHKIMOHAILHOCTH BO BPEMS HCIIOJIb30BaHUS
[4, 5]. CoBpeMeHHBIE UCCIEIOBAaHUS B 3TOHU
00JIacTH BKJIIOYAIOT HW3yYCHHE HOBBIX BHUJIOB
KOMOMHHPOBaHHOTO  TPHKOTaXKa, pa3paboTKy
METOJIOB OIICHKH J1e(DOPMAITMOHHBIX XapaKTe-
PUCTUK TPUKOTAXKHBIX TMOJOTCH MPH JBYXOCHOM
PaCTSHKCHUH, a TAaKKE CO3JaHUE IMITUPUYCCKUX
MOJIEJICH JUIs MPOTHO3UPOBAHUS HANPSIKESHUH U
nedopmarmii [6, 7].

TpUKOTaXKHBIC TONOTHA, TPUMEHSIEMBbIC TS
IIMThS JAHHBIX HW3JCIUH, KIACCUPUIMPYIOTCS B
3aBUCUMOCTU OT HUX PACTAKHUMOCTHU IO HIMPHUHE
IIpH 3aJaHHON Harpyske B 6 HeroToHa [8, 9]. OTa
KJIaccUpUKaIUs BKIIOYAeT B ceOsi TPU TPYIIIHI,
MOJIPOOHO oNMUcCaHHbIe B Ta0uie 1.

'pynna pacTszKMMOCTH

Pacrsxkumocts mojiotna, %

0-40

41-100

> 100

HccnenoBanye 37aCTUYHOCTH  Pas3IMUHBIX
BUJIOB Omduiekca ObLIO MPOBEICHO 3KCIIEPTaAMM
Hayuno-HccnenoBarensckoro Mucturyra Tekc-
TuiabHON IIpombinuieHHOCTH TIpU MOCKOBCKOM
Texnonornueckom Yuuepcurere [10]. Hcmsr-
TaHUS OCYIIECTBISUINCH C  HCIIOJIB30BAHUEM
COBPEMEHHBIX YHUBEPCAIbHBIX HCIBITATEIbHBIX
MamnH, Takux Kak Instron wmiam Zwick/Roell,
KOTOpBIE TO3BOJISIOT TOYHO KOHTPOJMPOBATH H
H3MEPSATH MPOIECC PACTSDKEHHS U CHKATUSI TKAHEH.
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B nportecce ucneiTanmii 00pa3Iel TKAaHU CHavasa
TIIATEABHO ITOATrOTABIMBAJINCh, YTOOBI MCKIIIO-
YUTHh BIUSHHUE TPEABAPUTEIHHBIX aedopManuii.
3aTeM Kaxabplii oOpasel] MOMemancs B UCIHbI-
TaTeJIbHYI0 MalllMHy, TJie OH [OJBeprajics
KOHTPOJMPYEMOMY PAaCTsDKEHUIO [0  OIpene-
JICHHOW CTeNeHu, Tocjie dYero (UKCHpOBaIach
CKOPOCTh M CTENEHb €ro BOCCTAHOBIEHHUS JO
HUCXOJHOTO pa3Mepa. JlaHHble O cuje, OpUIIo-
JKEHHOW K o0pasily, U O xapaktepe ero nedop-



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne2,

Mallud ¥ BOCCTAHOBJICHUS PETUCTPUPOBAIUCEH IS
aHaIn3a.

Ha ocHoBe wncciemoBaHHs 3IaCTUYHOCTH,
nposeaenHoro B Hayuno-HccnenoBareiasckom
Nucturyte TekctunbHOU IIpoMbIIeHHOCTH TpU
MockoBckoM TeXHOTOTHUYECKOM YHUBEPCUTETE C
HCIIONBb30BAHUEM YHHUBEPCAIBHBIX HCIBITATENb-
HBIX MaIllUH AJIs1 U3MEPEHUSI CTEICHU U CKOPOCTHU
BOCCTAaHOBJIGHHS TKaHEH mocie nedopmMaiiy,
MOXHO CJENaTh CJIEAYIOIUE BBIBOJIBI OTHOCH-
TEJNBHO aHATTU3UPYEMBIX 00pa3IoB:

B pamkax wuccrmemoBaHWS AIIACTUYHOCTH
TPUKOTAXKHBIX TKAaHEH B INMBEHHOM Iexe OBLIH
MPOBEACHBl HUCIBITAHUSA, KOTOPBHIC BKIIOYAIN
TOYHOE W3MEpPEHHE TMPOLEHTHOTO HW3MEHEHUs
JUTHHBI K&KI0T0 00pasiia 10 U TOCIE PaCTsDKEHHUSL.
Hnst aTOoro 0o0pasipl pacTATMBAIMCH 1O 3apaHee
OTIPENICICHHOTO TIpe/ieNia, MOocie Yero (GUKCH-

100
95
90
85

80

KavecTso maTepuana (%)

75

70

poBajiach MX CIOCOOHOCTH BOCCTAHOBUTH HCXOJ-
HbIe pa3Mepsl. B nonosnHeHne k 3ToMy, 00pasibl
[OJIBEPrajiiChb CEPUU CTUPOK B CTUPAIBHON
MamMHe Tpu Temmeparype Boael 40°C u
ckopoctu BparieHus Oapabama 800 000poTOB B
MHHYTY. Bcero ObUTO mpoBeAeHO 5 IIHKIOB
CTHPKM i1 Kaxaoro oOpasua. Ha ocHoBanmm
pe3yabTaTOB ATHX HCHBITAHUN 00pas3ipl ObLIH
KJIaccu(UIUPOBaHbl IO CTENEHH HX 3NacTHY-
HOCTH U YCTOWYHMBOCTH K CTHPKE.:

- OOpazen 1 AeMOHCTPUpPOBAN PACTSIKH-
MocTh B mpenenax I['pymmer II, ykas3eiBas Ha
YMEPEHHYIO 3JIaCTUYHOCTb.

- OOpazen 2 moOKa3an pacTsDKUMOCTD,
cootBercTByromyto I'pynme III, yto cBunmeremns-
CTBYET O BBICOKOM 3JIACTUYHOCTH.

- O6paszen 3 cootBercrBoBai [ pymme 1.

—e— Obpazey 1
—e— QObpasey 2
—e— O6pasey 3

-
N

3

KonuyecTBo CTUPOK

Pucynok 1. BrusHue konu4ecTBa CTUPOK Ha KA4ECTBO BOJIBI.

Crnenyer MOAYEPKHYTH, UYTO PE3YIbTATHI,
MOJIyUYECHHBIC B YCJIOBUAX II€Xa, XOTSA M IMOJIC3HBI
JUTS TIPEJIBAPUTENHFHON OIIEHKH CBOWCTB TPHUKO-
TaXHBIX MAaTEPHUAJIOB, HE MOTYT CUHUTATHCS CTONb
K€ TOUYHBIMA M HAJCKHBIMH, KaK JaHHBIC,
MOJTyYeHHBIE C TTOMOIIBIO CIHEINATN3UPOBAHHOTO
nmaboparopHoro obopymaoanus. OgHAKO, TaKOH
oAXod OOECIeYMBAET OCHOBY [UISI TIEPBUYHOU
OIICHKM Ka4eCTBEHHBIX XapaKTEPUCTHK MaTepHa-
JIOB, YTO MOXET OBITh BaXHO Ha HAYaIIbHBIX
ATanax pa3paboTKH MPOILYKITUH.

Pezynomamot u ux oécysyncoenue.

B pamkax mpoekTHpOBaHHS CIOPTHBHBIX
M3JIeNHid U3 MaTepuanoB OudIeKc ¢ y4eToM uxX
Pa3HOOOpAa3HBIX XaPAKTEPUCTHK IMOBEPXHOCTHOU
IJIOTHOCTH M CTETNICHU YUTMHEHIS, 0C000e BHUMA-
HUE CJeIyeT YACIUTh HE TOJIHKO COOTBETCTBHIO
PaCTSHKUMOCTH MaTepHalia ONpeeICHHBIM y9acT-
KaM M3JeJus, MMoaBepramummcs aedGopManid BO
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BpeMsl CHOPTHBHBIX JIBIDKCHHH, HO W TEXHHYEC-
KHM acIlleKTaM CyOJIMMAalMOHHOW MedaTH. JTOT
METOJ II€YaTH MO3BOJIIET HAHOCHUTH BBICOKO-
KaueCTBEHHBIE, SIPKHE W JIOJTOBEYHBIE H300pa-
JKEHUSI Ha TKaHb, YTO OCOOCHHO aKTyaJbHO JJIS
CIIOPTUBHON OAEKIBI, I/Ie BAXKHO COUYETAHHE
(hYHKIIMOHATBPHOCTH W 3CTETUYECKOW TIpUBIIE-
katenpHOCTH [11].

CyOnuMmanionnasi mevats Ha Owudiekce
TpeOyeT TOYHOTO COONIOACHHUS TEXHUYECKUX
IapaMeTpoB: TEMIIepaTypa MedaTH JIOJDKHA KoJlle-
barbca B mpenenax 190°C, Bpemss HaHECeHHA
cocTaBisieT 0koJo 90 cexyH, PU ATOM JIaBJICHUE
JIOJDKHO OBITh CPEIHWUM WM BhICOKMM [12, 13].
OTH mapaMmeTphl 00€CIeUNBAIOT ONTHMAJIBHBIN
TepeHOC KPacKu Ha TKaHb, TAPAHTUPYS YETKOCTh
M HaCHIIICHHOCTH IIBETOB, a TAKXKE JIOJTOBEYHOCTh
n3o0paxenus. He MeHee BaxkeH U BBIOOP KPacCoK:
OHH JIOJDKHBI OBITh BBICOKOTO Ka4deCcTBa, MPEaHa3-
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HAYEHHBIMH I CyOIMMAIlMOHHOW MeYaTH, YTO-
OBI 00€CIICUNTD IPKOCTH M CTOHKOCTD I[BETA.

Ilpy TPOEKTUPOBAHUU U3NEITUN  TaKKe
Ba)XHO YYHTHIBAaTh, YTO CYOJMUMAallMOHHAs Te4YaThb
HanOoiiee 3PQPeKTHBHA Ha CBETIBIX TKaHAX, TaK
KaKk TEMHBIC WM SpPKHE IIBETa MOTYT HCKaXaTbh
usetonepeaady [14]. DTo oOCTOSATENHCTBO Clie-
IyeT Y4UTHIBaTh MPH BeIOOpE 00pa3uoB Oudiiekca
JUUISt KOHKPETHBIX TU3alHEPCKUX PEUISHUM.

Takum o00pa3oMm, cOBMeEIIEHHE TEXHHUYEC-
KUX TpeOOoBaHWI CyONMMAallMOHHOM TMedaTH c
(hM3UIeCKUMH CBOMCTBAMH MaTepuaia OudQIeKc,
TaKUMH KaK pPacTSHKUMOCTh W TapONpOHHIIae-
MOCTB, TIO3BOJISIET CO3[aBaTh CIOPTHBHBIC H3[E-

J¥sL, KOTOpble HE TOJBKO (DYHKIMOHAIBHBI H
yIOOHBI BO BpeMsl CIIOPTHBHBIX MEPOTIPHUATHH, HO
1 BU3YaJIbHO IPHUBIICKATEIIBHEI.

B xo071e npoeKkTHpOBaHus CIIOPTUBHOW OZIEK-
Bl U3 TPUKOTAKHOIO MaTephaia Ondekc ObLIo
BBISBJICHO, YTO CyOJIMMAIOHHAS T1eYaTh TPUBOIUT
K ycazke TKaHu [15]. OTo cokpaliieHue pa3MepoB Ha
5 MM B IIUPHHY TOCJIE TIEYaTH OKA3bIBACT BIUSHHE
Ha KOHCTPYKIIUIO JIeKaJl, TpeOys NX KOPPEKTHPOBKU
JUTSl KOMIIEHCAIMHY YCaJIKU U oOecriedeHrs1 TOUHOCTH
pa3sMepoB TOTOBOTO W3ICTHS, W MOAYEPKUBACT
HEOOXOIMMOCTh  JAJbHEHIEr0  HCCIIEIOBAHHS
JIAHHOTO SIBJICHUSL.

Pucynox 1. OnbITHBIE 00pa3ubl CyOonrMMalMoHHol neyatn Ha O6pasue 2.

3aknrouenue, 6b1600bl.

OCHOBHBIM MaTepHajoM sl 3TUX 00pas-
OB ObUTa BBIOpaHa CyOJIMMAalMOHHAS TKaHb.
Takoe perieHre ObLIIO OOYCIIOBJICHO €€ YHUKAJIb-
HBIMH  XapaKTePUCTHKAMU:  CyOIMMarMoHHAs
TKaHb OOBIYHO coNepkuT 79-88% mnonmammua,
nornonHeHHbIX 12-18% snacrana. Ota komOuWHa-
nus obecreynBaeT MNPOYHOCTh MaTepuaja, ero
YCTOWYHMBOCTH K 3aTsDKKaM M MOPIIHHAM, a TaKKe
UeaTbHO TOAXOMWUT I CyOIMMAaIlMOHHOU
neyatd. [IpuMeHeHue Takoil TKaHM I103BOJISIET
HAaHOCHUTh Ha HE€ NMPUHTHI, KOTOPHIE OTIMYAFOTCS
JONITOBEYHOCTHIO, YCTOHYHBOCTHIO K BBITOPAHHIO
U OCHINIAHUIO, COXPaHsAs SPKOCTh M YETKOCTh
M300paKeHHus ke MPH HHTEHCUBHOM HCIIOJb-
30BaHUU M YaCThIX CTHpKax. BeIOOp 3TON TKaHH
TaKke OBLT MPOIUKTOBAH HEOOXOIUMOCTBIO COYE-
TaHWSI OCTETHYCCKOW TIPUBICKATEIHHOCTH C
(hyHKITMOHATBHBIMHU TPEOOBAHHUSIMH, XapaKTEPHBI-
MU JIJ1s1 KOCTIOMOB XYI0KE€CTBEHHOW IT'MMHACTHUKH.

HccnenoBanme 1mokazajio, 49TO BCE TpH
oOpa3ia Matepuana oudiiekc 001aal0T BHICOKON
PacTsHKUMOCTBIO, COOTBETCTBYIOIIEH TpeOoBa-
HUSM CIIOPTHBHOM OAeXael. OOpaserr 2 BBIACIS-
€TCsl CBOSH YHUKaIbHOW KOMOWHAIMEH BBICOKOU
ANIACTUYHOCTH W OOJbINEH YCTOWYMBOCTH IBETA
HaHECEHHUS, YTO JCTACT €ro MOTCHITHAIBHO MPE-
MOYTHUTENILHBIM JUISl  ONPEJCIICHHBIX y4YacTKOB
CIIOPTUBHOW OJEXKIbl. OJTH PpE3yJIbTaThl MOTYT
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OBITh TMOJIC3HBI IS JAJIbHEHIIEr0 IPOCKTH-
pPOBaHMS M ONTHUMHU3AIMU CIIOPTUBHBIX H3/ENUH,
0coOeHHO B KOHTEKCTE obecriedeHust kompopra u
(YHKIIMOHANBHOCTH.
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