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KYPAMA YHJAP HET'IBIH/AE I'NTIIOTEHCI3 HAH-TOKALLIl OHIMAEPIH
KACAY TEXHOJIOI'UACBIH XKETUIIPY

H.B. VTAPOBA* ¥ , A.B. HYPTAEBA' y MMM. KAKHUMOB © ,

I'J]. AKIIIOPAEBA , B.M. UCKAKOB

(* «C.Ceiipynnnn areingarsl Kazak arporexHukaibiK 3epTTey yHuBepeureTi» KeAK,
Kasakcran, 010000, Acrana K., ’KeHic 1aHFbLIbI, 62)
ABTOP-KOPPECTIOHACHTTIH AMEKTPOHIBIK momTackl: Nazkon88@mail.ru*

Maxana 2niomenciz nan OHiMOep MeEXHOI0ZUACHIH IHCAHAPMBIN, HCEMINOIPY MAKCAMBIHOA P Mypai 0oHOi-
0aKblI0apoan  anblH2AH KOMRO3UmMMI  YHOApOBlY CAnanvlK KOpcemKiwimepin 3epmmen, 2110mMenciz Hau
peuenmypacwin dcacayonl Ko3oeidi. Ocvl makcamma Oipuewe danamanvl HycKanap ycoluwvliovl. Onapea znomen
MoONuepi HCOK Hemece ome moMeH ap mypai 0aHOi 0aKbl10aPOaH AlNbIHZAH YHOAPObl KOMRO3ZUMMI KOCY, COHbIMEH
Kamap ap mypii mexHoao2usnblK 0Hoeynepoi KoJa0any apKslivl 0alivlh OHIM any macindepi kopceminoi. I niomenze
me3beywinik Oen amanamevln aAypymeH ayslpamolH adamoapobl MmMAaMAaKmanovlpy, emoeyoiy caliKecmizin
JHcozapoliamy, emoenyuli JHcane OHbIH OMOACHl KYPAMbBIHBIH OMIp CYPYIH dcakKcapmy MaKcamvlHOa Kypiud,
KApaKkymulK, dicpzepi YHOAPBIHAH JHCACANIZAH HAH OHIMOEp KYDAMbIH KeHelimyze JcaHe a3ipiey macenenepine
apuanzau. Ocvlnoail OHIMOeEpOi OHOIPY Men mymuviHy- 0encini 0ip canammazel Haykacmap yuwiin eH Koaaiiabl
accopmumenmmepoi manoail OMuIPvln, OAAPOAH KAXNCemmi HAHHBIY APHAbL MYPAEPin OHIDY MAaHbI30bl 001bIN
cananaovl. Ocvl makcamma Kazaxcmanoa ocipinzen 0aH0i-0aKbln mypaepi — Kypiui, KapakymulK, dHcy2epi yHoapol
anvinovl. Convimen Koca, 3epmmeysiep yeauaKus aypyvl oap naykacmap yuwiin KapakymulK, cyzepi ycane Kypiuwt
YHOAPUIHBIY, (PUIUKA-XUMUATIBIK KYPAMBIHOA2LL Kadcemmi 3ammapovly Raiibl30blK, KOpCcemKiwimepiniy aoam
az3acvlHa NAiloanblIbIbIHA WOy JHCYp2i3indi. Byn aknapammap komnozummi ynoap apKulivl 2110MeHCI3 HAH
OHIMOepin apmypai mypaepin a3ipaey yuwiin api Kapait 3epmmeynepoe oe naiioanansinadst. Han scacay éapuicoinoa
4 ynei anvinowt. /aitein 6onzan 2niomenciz 0aiiblh HAH OHIMOEPIHIH KYpPAMbIHOAZbL AMUHKLIKbLIOAP MONULEPIH
AHBLIKMAY0a KanuaaapaviK snekmpogopes xcyieci «Kanenwv-105» Konoanolnovt scane o1 M-04-38-2009 aoicmemeci
apkpLibl 3epmmendi. Kanaoan sncacanzan OHIMHIY Ma2amoblK KYHObLIbIZbIHbLY 032€PYIHIH JHCANNbL 3AHObLILIKMAapPbl
3epmmerntin, COHbIMEH Kamap madcipudenik mypoe nan nicipy scymvicmapul sycypeizinoi. Homuowcecinoe Ne3 nan
mypi 211omenciz HaH Malanmapvlna caiKec Keaoi. Anvinean ynzinep myci dipkenki, Geminiyy myci KOHblp, HAHHOIH
Jcymceazol cepnimoi, dncymcax, Keyekmi, 0020e uicmepci3 dncone 0omi 2niomencis Han oHimine yilaecimoi mypoe
caliKkec Keneoi.

Heri3ri ce3ep: ri1oTeHci3 HAH-TOKAII OHIMAEP, LeJNAK aypybl, KYpill, sKyrepi, KapaKyMbIK, YH.

COBEPHIEHCTBOBAHME TEXHOJIOI'MX U3I'OTOBJIEHUS BE3I'/TIOTEHOBBIX
XJEBOBYJIOUHBIX U3JIEJIMI HA OCHOBE KOMBUHUPOBAHHOM MYKH

HE. YTAPOBA*, A.h. HYPTAEBA, M.M. KAKHMOB,
I'J]. AKIIIOPAEBA, BM.UCKAKOB

(HAO «Ka3zaxckuii arporexHuyeckuii uccienosareiabckuii yansepeurer umenn C.Ceiidynnunay,
Ka3zaxcran, 010000, r. Acrana, np., [To6east, 62)
DJIeKTpOHHAs [oYTa aBTOpa-KoppecnonaenTa: nazkon88@mail.ru*

Cmambs nanpasnena Ha uzyuyeHue KauecmeeHHbIX NOKa3ameiell KOMNOZUMHOU MYKU U3 PA3TUYHBIX 36PHOBBIX
KY/IbIyp C UYestb COBEPUICHCIBOBAHUA MEXHOI0ZUU De32/1I0MEH080I X1eH00Y 1040t NPOOYKUUU U CO30anue peyenmypol
oe3zenomenoeozo xneoa. /na smoii yenu 0vl10 NPEONOICEHO HECKOILKO ATbMEPHAMUGHBIX sapuanmos. bviiu npode-
MOHCHPUPOBAHBI CHOCOOBL NOIYUEHUA 2006020 NPOOYKMA C UCNONB30BAHUEM KOMROZUMHOU MYKU U3 PA3TUYHBIX 3/14-
K06, He codepiicawieli unu umelouieli 04eHb HU3Koe cooepicanue 2omend, a MaKyice ¢ UCNONb306AHUEM PAFIUYHBIX
mexnonozuueckux npuemos. Hcciedosanue noceauieno 60npocy RUMAHUA NAYUEHINOE C HENEPEHOCUMOCbIO 2iome-
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Ha, pacuiupenuio u papadomee accoOpmuMeHma Xaed00y10uHbIX U30EUIl U3 PUCOBOIL, ZPeuHe6oll, KYKYPY3HOIl MyKuU C
UeNbI0 NOGBIUEHUA A0EK6AMHOCIU JIeYeHUsA, YIYYIUIEeHUA KAYeCmed Heu3Hu 00IbHbIX U YieH06 ux cemeil. Ilpou3soo-
CMeo u nompeobaenue makux nPOOyKmos — npu eploope Haubonee nooOXo00auLe2o0 accopmumenma 0 OAGHHOU Kamezo-
puu 6onvnbix cuumaemcs 8axcuovim. C ImMoil yenvio UCnOIb306aNUCh 36PHOGBIE KYbMYpPbL, ébipanyennble 6 Kazaxcmane
— puc, zpeuKa, KyKypy3a, u3 KOomopuix npouszeoounace myka. Kpome mozo, ¢ pamkax uccieoosanus 6vin npoeeden 0030p
HPOUEHMHO20 COOEPIHCAHUS BEU{ECHIB, HEODXOOUMBIX UEI06EKY, d MaKIIce Onpedenenbl U3UKO-XumuiecKue noKazame-
Jleu KyKypy3HOil, ZpeuHeeoll u pucogoil MyKu 01s 6ONbHBIX yenuakuei. Imu 0anHble UCRONB306AIUCH 8 OATbHEUUIUX
UCCI1e006AHUAX NPU PAZPAOOMKE MEXHONO0ZUU PA3IUYHBIX U006 De32/IIOMEHOBbIX X1eOHbIX U30eNUIl C UCNONb308AHUEM
Komnosumnou myku. B npouecce npuzomoenenus xneva o610 uccieoosano 4 oopasuya. Ilpu onpedenenuu codepicanus
AMUHOKUCTIOM 6 20MO8bIX X1€000YI0UHBIX U30eNUAX UCHOIB30GANACH CUCHIEMA KANUWLIAPHO20 nekmpogopesa «Ka-
nenv-105». Hccneoosanusn nposoounuce no memooonozuu M-104-038-2009. Bvinu usyuenvt odbujue 3aKkonomepHocmu
U3MEHEHUsA NUWe60ll UEHHOCU H08020 0e32110MeH06020 NPOOYKMa, a Maxiice U3ZOMOG1eHbl IKCHEPUMEHMANbHbIE
o6pazyvl xneoa. B pesynomame ovino ycmanosneno, umo npooa Ne 3 coomeemcmeyem mpetosanuam K 0e3210meHo60-
my xneoy. Lleem odpazua 0v11 00HOPOOHBIM, Yeem NOBEPXHOCMU - KOpuuHeebim. QOpazey noayuunca MazKum, Hopu-
CHbIM, NAHUPOBOUHbLIE CYXAPU ObLIU INACMUYHBIMU, 0€3 NOCIMOPOHHUX 3ANAX06 U 2ADMOHUYHO COYEMATIUCH CO 6KYCOM
X71eba be3 2nromena.

KinroueBble cii0Ba: xJ1e000y/109HbIe U3e/us 0e3 IVII0TeHA, HeJIUAKUsL, PUC, KYKYpPY3a, IPeYKa, MyKa.

IMPROVING THE TECHNOLOGY OF CREATING GLUTEN-FREE
BAKERY PRODUCTS BASED ON COMPOUND FLOURS

N.B. UTAROVA*, A.B. NURTAEVA, M.M. KAKIMOV,
G.D. AKSHORAEVA, B.M. ISKAKOV

(«Kazakh Agrotechnical Research University named after S. Seifullin» NJSC,
Kazakhstan, 010000, Astana, Zhenis Avenue, 62)
Corresponding author e-mail: nazkon88@mail.ru*

The article provides for the development of a gluten-free bread recipe, studying the quality indicators of
composite flours from various cereals in order to update and improve the technology of gluten-free bakery products.
Several alternatives have been proposed for this purpose. They demonstrated methods for obtaining the finished
product using the composite addition of flour from various cereals that do not contain or have a very low gluten
content, as well as using various technological treatments. It is devoted to the nutrition of patients with gluten
intolerance, expansion and development of the range of bakery products from rice, buckwheat, corn flour in order to
increase the adequacy of treatment, improve the quality of life of the patient and family. Production and
consumption of such products - when choosing the most suitable assortment for this category of patients, it is
considered important to germinate special types of necessary bread from them. For this purpose, grain crops grown
in Kazakhstan were obtained -rice, buckwheat, corn flour. In addition, the studies reviewed the usefulness for the
human body of the percentages of the necessary substances in the physico-chemical composition of buckwheat, corn
and rice flour for patients with celiac disease. This information is also used in further research to develop special
gluten-free bakery products with composite flour. In the process of making bread, 4 samples were taken. When
determining the amino acid content in finished gluten-free bakery products, the capillary electrophoresis system
"Kapel-105" was used. M-04-38-2009 investigated using methodology. The general patterns of changes in the
nutritional value of the new gluten-free product were studied, as well as experimental baking works were carried out.
Baking works were carried out experimentally, as a result of which it was found that sample No. 3 meets the
requirements for gluten-free bread. The resulting samples are uniform in color, the surface color is brown, the
softness of the bread is elastic, soft, porous, without foreign odors and the taste harmoniously matches the gluten-
free bread product.

Keywords: gluten-free bakery products, celiac disease, rice, corn, buckwheat, flour.

Kipicne — IIEIHaKus aypybl, O aypy TIIIOTEHTe Te30eyIi-

Kazipri TaHma aueTaiblK >kKoHE NpoguiIak-
TUKAJIBIK OHIMJIEPJiH op TYpJi TypiepiHe AereH
KOKETTUTIK aJaMIap/blH JICHCAYJIBIFBl M€ JKaJIThI
JKarmaimapeiHa OalmaHeICTEl 00Nl TYp. Emimiz-
JIe TaMaKTaHyIbIH IYPHIC €MeC TEHIepiMCi3Jiri-
HEH TYpJi aypyjap naiaa 6omyabl, comapablH Oipi

JIKTEH 3apjan IIereTiH ajgamjap TypJiepiHie
Ke3Jecelli )KoHe OHBIMEH aybIpaThIHAapAa epLIil
keneni. COHFBI Ke3/iepi ajeM OOWBIHINA IIeTHAKHS
aypybIMEH aybIpaThIH aaMaap CaHBIHBIH apTyHI,
COHJali-aK cajayaTThl OMip calnTbiHa OeT OypaThiH
XalIBIKTBIH ©Cyl TJIOTEHCI3 YH HWHAYCTPHUACHIH
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aIFa OKBUDKBITYZAA. SIFHH, TIIOTEHCI3 eHIMIep
OHJIIpy TEpPCHEeKTHBACHl Ja KYH CaHal apTyia.
Anatina Oyn yHOapmaH »KacayFaH eHIMAEp TeX-
HOJIOTHSUIBIK KAaCHETTEpiHIH epeKiieniri (perpo-
rpajanus, KaMbIpJpIH Hamap KeTepilyi, peolo-
THSUTBIK KaCHMETTEPiHIH TOMEHIIr >KoHE T.0.) MeH
cama KepceTKilTepi >KaFbIHAH OHIIpICTe >Kacall
IIBIFAPY KUBIHABIK TYFBI3aIbL.

Ochl camajgarbl €H YJIKeH 3epTTey MiHAeT-
TepiHiH Oipi TIIOTEHCI3 YHHBIH TEXHOJOTHSUIBIK
cUMaTTaMalapblH capajay apKbUIbl TJIIOTEHCI3
JabIH HAaH OHIMICPIHIH TEXHOJIOTHACHIH JKaKcap-
Ta OTBIPHII, KETUIAIpYy Oombim Kama Oepemi. Ocbl
MakcaTTa OipHelle OamaMainbl HyCKalap YCHIHBLI-
nbl. Onapra TIIOTEH MeJIIepi KOK HeMmece oTe
TOMEH op TYPJi [OHAI NaKbUIIaplaH albIHFaH
YHIAp/bl KOMIIO3HMTTI KOCy (KapakyMbIK YHBI,
KYPII YHBI, )KYT'epi YHBI JKoHE T.0.), TEXHOIOTHsI-
JBIK  OHICYJepAl Kojmany (THAPOTEPMHUSUIBIK
eHJICYJIEp, amibITy, (epMeHTanusIay *oHe T.0.)
Hemece eKi Tocunmi Oipikrtipy. [moTencis eHiM-
Jepae op TYpAl YHIapasl KOMIO3UTTI Naianany,
ONApIBIH KYHBI OHIMJAEPHAiH OarachIHBIH ©CyiHE
BIKIIaJl €TCE JIe, CO3CI3 YTHIMIBI ACPIiK. AJl TEXHO-
JIOTHSUTBIK OHJCY peTiHze (epMEHTaIUsIIay Mpo-
[IECiH KOJJaHy KBIIIKBUI TY3UTy Ke3iHAe IMOIu-
caxapuITep/iiH IiCiHyiH KylueWTemi, an Oy e3
Ke3eTiH/Ie TIIOTCHII ilIiHapa ajiMacThipa ajaThiH
JKOHE HAH KYPBUIBIMBIH JKAKCApTAThIH KACHETKE
xetkizemi [1].

depMmeHTanMsIIAY - KOPEKTIK 3aTTapMeH Oa-
WBITY apKbUIbl TaMAaKTaHy CamnachlH J>KaKcapTy
KaOlJeTiHiH apKachlHIa Taramjibl (dcipece Kpax-
MaJIIBl CyOCcTpaTTappl) OHIey JKOHE CaKTay VIIiH
KOJIIaHbLIATBIH ap3aH, OCHUIMIEINTiIl KoHE Typ-
aKThl TexHoorus. Herizinme, OyJ1 KaMbIpbI )KyM-
capTyFra JKOHE OCIMIIIK TeKTeC IaKbLIIAPMEH KHi
OalinaHpicTa OONATBIH KOPEKTIK 3aTTapFa Kapchl
Gbaxropiappl diciperyre MyMKiHIiK Gepemi [2].
OJeTTe KeM JiereHne Oip amrara CO3bLIATHIH
KIIACCHKANBIK allbITy MpOLECTepiMEeH  Karap,
onerre 24,48,72 caraTka CO3BUIATHIH apabIK 9J1iC
Oap. MyHiarel MakcaT aHTUHYTPUEHTTEPII KOO
eMec, aNbIHFaH JKaHaMa OHIMHIH TEeXHHKaJbIK
KOoHE (QYHKIMOHAIJIBIK KACHUETTEPiH JKaKCapTy
0o TaObLTAzR! [3].

CoHIpIKTaH OYJ1 3epTTey op TYpii YHIAp
KOCIIaChIH apajlaCThIPy, TIIOTEHCI3 HaH OHIMIEPi-
HIH (U3MKa-XUMUSIIBIK KYpPaMblHA, ailly MeEH
micipy KabiieTTepine acepiH xKyprizei.

3epmmey mamepuanoapvl men aoicmepi

I'moTeHci3 HaH eHIMIEPiH OHIpY e HeTi3ri
LIMKi3aT TYypiHZE Kypill, KapaKyMBIK, XYTepi,
3BIFBIP YHIAPHI, ajd OalbITaTBIH KOCIA PETIHIIE

JKOJDKEITKEH KaOBIKIIACKI MEH KYTepi KpaxMalibl
Konmaneutansl [4, 6. 7-8]. Kypim, KapakyMsbiK,
JKYTepi, 3BIFBIP YHAAPH! OTAHABIK OHIMJED IIIbIFa-
patein KUIC «Qazyna» eHHipiciHEeH aJIbIHIBI.
I'morenciz eHiM acay OapbICBIHAA THIFBI3,
CepImiMIi JKOHE KYPBUIBIMBI KAKCHl KaMBIp aly
YIIIH KpaXMaJJblH JaKChl, NaibI3bl KOFapPbI
00JaThIH TYpIHEH Kpaxmall TaHJAJIbIN, AJIbIH]IbL.
Kyrepi kpaxmansiHeH Kypambeiaaa 80% kpaxman
Oap. Kpaxman ta3za ak, Kyprak, XyMcak YHTaK,
Kypambinaa 27% amwunosa 6ap. Kameipra kpax-
MaJMeH KOca, KOMIIOHEHTTEp KYpaMbIH >KaKChI
OallIaHBICTBIPATHIH CY, ac TY3bl JKOHE OCIMIIIK
Maibl KOCHLIIAbI.

Hortmxkenepai cunartaldTeiH Tpaduk Kypy-
na, aitHairy MoMeHTiHiH uHaekci (Hwm/muH) xoHe
MaKcaTThl MPOMUIBAIH ©3repyl kepceTiieni. Xart-
TaMaJbIK TajjayJa aBTOMATThl TypJe OCKiTiiareH
CYIBIH CiHIpYy KaOileTi, BUTFaIBUIBIK, KaMBIPIbI
WY Y3aKTBIFbI, IPOTEUH-TIPOTENHA3a KEIICHIHIH
KY#i, TYTKBIPIBIFEL, KpucTanaanysl, 30-90°C - ra
JeiHri TemmepaTypa IWama3oHBIHAA Kpaxmall-
IBIH PETPOrpafanusichl OOWBIHINA CHITATTAHTHIH
UHTErpaNIbl KOPCETKIIITEPi KONBUIAIBI.

JlaiiblH eHIM any OapbICBhIHAA KOJJIaHbLIa-
THIH MIMKi3aTTap MEH NaiiblH HaH eHIMJAEpiHIH
(UBUKANBIK-XUMUSUTBIK  KOPCETKILITEpi, OpraHo-
JIETITUKAIBIK KOPCETKIIITEPl 3epTXaHaNbIK Kaf-
Jaiia aHBIKTaJIbL.

I'moTeHci3 HaHHBIH KYpaMbIHAAFbl aKybl3
MeJIIIeP] )KOHE aMUHKBIIIKBLUIbI KYpaMbl aHBIKTAI-
nel. JlaliblH HaH OHIMHIH aMHHKBIIIKBLIIBI Kypa-
MBIH CaHBIK aHBIKTAY YIIiH KaIWUISIPIBIK DJIeK-
tpodopes «Kamenb 105» sxyleci KONIaHBLIIBL.
CeiHamanbiH Oenrini 0,5 r© MeepiH  esern
aneim, orad 1:1 kaTeiHAcTta maWeiHAanrad 10 mo
TY3 KBIIIKbUIbI €PITIHICIH KocaMbi3. COChIH OFaH
16 carar imiage 110°C-ta MuUHepaau3alusiay
ypaicia sxyprizemis. ComaH coH, OHbI cy3im, 50
MKJT (QUIIBTpAT aJIbIl, Ta3a , KYPFakK aya aFbIHbIHIA
(aya copreimn mikadra) kentipemis. Kenripinren
(unpTpaTKa AMUKBIIIKBUIIAPBIH  BIIBIPATATHIH
pEaKTUBTEp, SFHU HATPUA KapOOHATHI HEMece
(eHUTALIETHIT aJlaHUH KOCBHII aJIblll, Tarbl ga 35
MUHYTKa KOssMbI3. OjlaH KeWiH KaiTa KenrTipemis.
Coman con, 0,5 mur cyna epirim, 3nekTpodopes
xyieci «Kamens 105» KOHIBIPFBICBIHA TYCIPEMI3.
3epTTey/icH albIlHFaH HOTYDKeNep Anbdapan Oar-
JapiaMacbIMEH ecenTeneli. AKYBI3ObIH OHoio-
TUSUTBIK TOJBIK KYHJIBIFBI @MUH KBIIITKBLUTBI CKOPBIH
€CelnTey apKbUIbl aHBIKTAIIBI JKOHE O] TOMEHIET]
(dhopmyiia OOMBIHIIIA €CenTENI:
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myHarbl, AC - aMUHKBIIIKBLUIAAP CKOPBI, %0;
AKj - 3epTTeneTiH aKybI3IbIH KypaMbIHIA-
FBI aMHHKBIIITKBIT MOJIIIEP], MT;

MyHaarbl, Cmin — OaralaHaTBIH aKybI3IbIH
AAK MUHUMaIIBl MeIIepi, VIeCTiK  Oipiik
apKBLIHI;

Oaedu moJy

I'moren — Ounait, apma, CyJbl XKoHe KapaOu-
Jai CUSIKTBI I9H/II AaKbUIIap/a Ke3JeCeTiH aKybl3.
bBypeIHFBI Ke37€ MyHJall aypyAbl ©T€ CUPEK Ke3-
JECTIpETIH elliK, OUTKeHI Ka3ipri 3aMaHFbl CeJeK-
nusUlaHFaH Ounaiina rimoreHHiH Memmepi 80%-ra
NeiiH ocTi, Oy1 aypynapAblH 6cy MaibI3bIH Ty IbI-
pampl (Kapabumail CHAKTHI IOHAI MaKbUIAapAa —
15,7%, apma — 22,5% sxone cyiibl — 21%).

Henuakus aypysl OykKil oleMae KEH
TapaJifaH JKOHE OHBIH KHUIIri coHFbl 20 >KbUITa
aiitapieiktaii ecti [5]. BypeiH oprta ecernmeH
IIOTeHre  Te30eymIIepAiH  KaTapbl  oJIeM
XaJIKBIHBIH 1% FaHa Ke3neceTiH, Oipak OyriHri
KYHI €H Kell TapaJfaH ayTOMMMYH/IbI aypyiapra
JKaTaTbIH »J>KOHE anl 1IIEeKTIH XUl Ke34eCeTiH
MATOJIOTUSICHI PETiH/IE KaPaCThIPBUIATHIH aypy IbIH
Oipi. by aypy riroTeHci3 aueTaHbl eMmip OOWBI
KaTaH CakTall OTBIpYy AapKbUIbl FaHa HAayKaCTBIH
eMIp CYpy CarachlH jKaKCapTaThIHBIH KOPCETE/I].

Ocpburaiinia, reUIBIMU-TEXHHUKAJIBIK 97cOUeT
KO3JIepiH 3epTTey, NePEeKTep/i Talaay HOTHKECiH-
JIe KypambIH/a TJIIOTCHI KOK TaMaK eHIMjepiHe
JIeTeH CYPaHBIC JKbIJI CaiibIH IeTUaKus aypysl Oap
HayKacTapZa FaHa eMec, COHBIMEH KaTap cajayar-
THl ©MIp CaJThIH YCTaHATBIH ajamjaapia Ja ecim
KeJle ’KaTKaHbl aHbIKTaNIbl. OchiFaH OaiIaHbICTHI
Oyriari kyHi Haykac agampuapasl Kasakcranpa
OHJIPUIreH IIIOTEHCI3 canajbl )KaHe KbIMOAT emMec
OyiibIMIapMeH  KaMTamachl3 €Ty  CYpaHbICHI
TYBIHJANTbI.

Kypim yHbIMEH OaWBITBUIFAH TJIOTEHCI3
KOHIUTEPJIIK OHIMIEPAIH TEXHOJIOTHSCHIH Kacay
0aphIChIH/IA KAMBIP AIBITKBICHI3 JIaHBIHIAIJIBL.
Kypim ynb1 Oupaii yHbIHBIH opHbiHA 5, 10, 15
xoHe 20% wMemmepinae canblHABL bakpuiay
yurici perinae M55-23 Oupaii yHbIHAH jKacanraH
yari  KonmaHeLImbl. KepceTkimrep HOTHXKECiHE
KapalTelH 00JCaK, OpraHOJENTUKAIBIK KOpCeT-
KimTep OOWBIHIIA HaH OHIMACPIH OalBITY

Ky

AC = 2 w100
A

Ke @)

AK¢ - oy1t DAO/JACY cTaHmapTThl aKybI3-
JIBIH, KYPaMbIHJIaFbl aMHHKBIIITKBLT MOJIIIEP], MT.

Ci @

Ci — OarananateiH aKybI3geiH AAK Mei-
mepi, yIecTik Oipik apKbUTHL.

MakcaTblHIA KambIpra 15% wMemmepne Kypim
YHBIH KOCKaH JKOH /el KOPBITHIHIBI JKacayra
Oomanpl. JKyprizinren 3eprreynep Heri3iHzae
«MeuTta» HaHBIHBIH PELENTYPAChl 931PJICH/I.

Penenitypa OoiipIHIIA YHHBIH MaccachlHA
12,5-40%-ra nmeiiiH Kypilll YHBIH €HTi3€ OTBIPHIIL,
KOHIUTEPIIIK OHJIpICTe Kypill YHBIH KOJJIaHY
MYMKIHIIT FbUIBIMK HerizgenreH. 50% oxyrepi
KpaxMasblH JkoHe 50% Kypill YHBIH TJFOTEHCI3
NeueHbE pelenTypachbliHa CHIi3y JKOHEe HaTpui
THIPOKAapOOHATHIHBIH ~ KypaMmblH 40%  neifin
TOMEHJIETY OHIM CalachIHBIH (H3MKA-XUMUSIIBIK
JKOHE OPTaHOJICTITUKAJIBIK KOPCETKIIITEePIH KakK-
capTyFa BIKIaJ eTeTiHi aHbIKTaIIs! [6, 6.20].

AIIBITBUFAH KapThulail (aOpHKaTTHI KOJI-
JaHa OTBIPBIN, [NIIOTEHCI3 HaH eHAIpY aAici. 3epT-
TEy JKYMBICHI OapbichiHIa 2:1 KaTbIHACHIH/A
KYpIlll IEH COs YHIAphl, Cy MEH KYpFaK OaKKOH-
LIEHTPAT, O6CIMIIK Maibl, allbITKbI JXOHE HaH TIiCi-
PETiH KJIEHKOBMHACHI3 KOcCHa KOJJIAHBUIIABI. By
JKYMBIC TJIFOTEHCI3 HaHHBIH CalachlH jKaKcapTyFa,
TaraMJbIK KYHIBUIBIKTBI apTTHIPYFa, COHBIMEH
Karap JalblH OHIMIC XKapKbIH YHIECIMIl oM MEH
uic Oepyre, cakTay Ke3iHIEC MHKPOOHOJIOTHSIIBIK
TYPaKTBUIBUIFBIH ~ apTTBIPYFa, COHAAW-aK OCHI
OHIMHIH AacCOPTHUMEHTIH KEHEHTyre MYMKIHIIK
6epemi [7].

Kymaii (copro), Tappl >xoHe Kypill YHBI
[JIIOTEHCI3 OHIMAEp ally YLIiH YIIiH €H KOJaiibl
KapMma YHIapbl OOJIBIN TaObUIATBIHBI 3€PTTEITEH.
By 3eprreyain MakcaTsl KymMai YHBI, Kypilll YHBI,
Tapbl YHbI KOCHaJapblH OipiKTipe OTBIPHIN, TIIIO-
TEHCi3 HaH OHAIpYre apHaJfaH OHTAMIBI KOcha
Iy Ke3jeireH. YHHBIH CHUMATTamajapbl, COHBIH
illiHAEe BUFANABUIBIK, aKybI3dap, Malmap, Kyl
KypaMmsl, TanmblK xkoHe pH emmenai. ['moTencis
HAH CamlachlHBIH OJIIEeMJIEPi, MBICAIbI, HAKTHI
KoJieM, KATTBUIBIK, YTIHIIIEPIIH KYPBUIBIMBL,
KECKiH CHUMaTTaMalaphl KoHE OPraHOJICHTUKAIBIK
Oaranay TanmanraH. HoTmxkecinne ym yH Kocra-
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CBIHBIH KEpEeMeT KacueTTepi 0ap eKeHIH KepceT-
KeH. 3epTTey HOTWKECIHJIE, OPraHOJETTHKAIBIK
rmapaMeTpIIepre, MEHIIMKTI KoJIeMIe, KaTTBUIBIKKA
JKOHE YTIH/I KYPBUIBIMBIHA HETI3JICNITCH OHTAMIIBI
Kypamma 67,18%, 17,82% xone 15% Kocma asiH-
raH. JKanmel anFaHja, OCbl 3epTTEYIiH HOTIKeE-
JIepi Kypilll, Tapbl, KyMail YHIapbIHAH >KOFapbl
camajbl, TJIIOTEHCI3 HaH eHJipiciHae Oumail YHBIH
aIMAaCTBIPFBINI PETiHJIe MaiifaTanyFra OONaTHIHBIH
kepcetemi [8, 6.101-115].

Homuosicenepi scane onapovt maikwliay

3epTTeNeTiH MaTepWall PETiHAE OTAHIBIK
KOMITO3UTTI YHJAApIaH alblHFaH SPTYpIi perern-

TypaMeH >KacallblHFaH HaH OHIMIEpiH AJMaThl
TEXHOJIOTMSJIBIK YHUBEPCUTETIHE KapacThl aKKpe-
IOUTTENITEH FHUIBIMHU 3€PTXaHACBIHAA 3€PTTEY Ka-
cansiazpl koHe C.Celipymnun ateiHgarsl «Kazak
arpoTeXHHUKAJBIK 3€pTTey YHUBEPCUTETIHIE» Naii-
BIHJAJIFaH XaTTama OOMBIHILIA aHBIKTAJBII, 3€pPT-
Tey HoTHXKenepi 1-3 kectenepinge KopceTUi.

Toxipnbe Ke3iHAe TIIOTEHCI3 HAHHBIH Op
TYpl pementypamapelH >kacay ymriH 4 yiri
IBIHABI. Op YITiHIH ©31He TOH epeKIIeliKTepi
MEH  apTHIKWIBUIBIKTAphl,  COHBIMEH  Karap
KEMITUTIKTEpT 11e Oonmel. AsblHFaH yaritep 1-
KecTezle KOPCETiTeH.

Kecre 1. Taxipube OapbichiH/a TaibIHIAIFaH TIIIOTEHCI3 HaH YJriiepi

Iukizat Typaepi Nel (r) | No2(r) | Ne3 (1) | Ned (1)
KapakyMBbIK YHBI 150 175 - -
3BIFBIP YHBI 30 - 50 50
Kypimn yHbI 100 100 - 150
JKyrepi yHbI - - 250 100
XKyrepi kpaxmabl 20 25 - -
AIBITKBI 7 7 7 7
Ty3 2,2 2,2 2,2 2,2
Kanrt 10 10 10 10
KyHnOarbpic Maiibl 10 15 - -
JKomxenken 5 5 5 5
KaOBIKIIIACHI
Cy 75-102%

Kypim, xyrepi, KapakyMbIK, 3bIFbIp YHJA-
pBIH €H alJbIMEH JIuaMeTpi 2MM  OONaThiH
ejJekTeH oTki3in amaanl. ComaH KeiiH, KOCAJKBI
MIMKI3aTTap/pl ©JIIe, AalbiHAan Kosubl. CybiH
MeJllepi MEH TeMIepaTypachkl YHHBIH Cy CIHIpY
KACHETI MEH BUIFAIIBUIBIFBIH €CKEPE OTBIPHIN 75-
102% ecenreneni. KaMblp KOHCHCTEHIIUSACHI KOO
KOHNMAaJDKBIHHAH JKYMCAaK KaMblp KOHCHCTCHIIUS-
ChIHA JICHiH, MalbIHAATY YaKbIThl KAMBIP HIICTIIII-
TiH aBTOMATTaJFaH yakKbIThIMEH ecernreni. bepin-
TeH yirinep OOWBIHITIA KOMITO3UT YHAApJaH alll-
BITIIA JaiiblHAan anagel. [TIOTEHCI3 HaHHBIH
camachl MEH cakTay Mep3iMiH >KakcapTy YIIiH,
COHBIMEH KaTap HaH KypaMbIH OaibITaThIH KOCIa
peTiHie JKOJDKENIKEH KaOBIKIIACH!  (TICHILTHYM)
naiaananpuIabl. JKommkenkeH KaObIKmach! (TICHII-
JMUyM) YHTaKTallFaH TYpiHAE HaH OHIMJCpiHIH
TaraMJIbIK TaJIIBIFBIH JKOFapbIIaTyFa KOMEKTeCe/i
(80%-85%).

depMenTalns NPOIECi HAHHBIH KBIPTHICHI-
HbIH MBIKTBIIBIFBIH KaKCAPTHII, JKYMCaFbIHBIH
canaceiH Kkymredteni. CoHpail-ak HaHHBIH XOIII
nicin 6epeni. [Iponecc GapricbiHaa hepMeHTAIUS
mpotieci 72 caraTThIK pexkuMIe XKypriziami. Kom-
MO3WTTI YHAAP MEH CyablH KaTeliHacel 1:1

Medepinae Oactanbin, 1:4 MemuepiHe eHiH
xKeTKizinai. byn aranra marorenmi iopa TONBI-
FBIMEH allblll, aIlBITKBl MEH CYTKBIIIKBLIIBI OaK-
TepUsUTapIIblH,  TY3UTyl maiiga Oomajsl. JlalbiH
amipITia — Tainanel (GropaHblH Ty3idyi OOIBIT
ecenTeneni.

KommosuTti yHmapnan padiblHaanFaH Ka-
MBIPJIBIH PEONIOTHSIIBIK KepceTkimTepin Chopin
Technologies ennipymrinepinin Mukcoiad Kypbii-
FBICHIH/IA CTAH/JAPT TaJanTapblHA call KYprisijii
[9, 10].

3epTTey HoTHXKeJepi OolbiHIIa Mukconad
acrma0blH/Ia KOMIIO3UTTI YHIApAaH aJlbIHFaH YJITi-
Jep OOMBIHINA YHHBIH CY CiHIpY KabijeTiH, KaMbIp
Wiey Y3aKTBIFbIH, KaMBIPABIH TYTKBIPIBIFbIH,
amMuia3a JXOHE TIJIIOTEH MOJIIepi AaHbIKTaJIbL.
Chopin pexxuMiHIe 3epTTEeNeTiH YATIHIH BUIFaI-
IBUIBIFBIH koHe 14,5 %  Herisri bUIFaIABUIBIK
MOHIH TaHmaWapl. bargapnama ko3h¢unuenT-
TepJIi KaiTa ecenTenIi )koHe 00/KaMIbI Cy CIHIpY
KaOlJeTIiHIH HOTIKECIH, CBHIHAMAHBLIH MAacCachIH
JKOHE ChIHAK YJITICiHIH ChIHAYBIHA KOCBUIFaH CYJIbI
Ocepeni. barmapnama Oacranranma 30 cexyHI
ImTiHAE CBIHAK YITICI KYWBLIAABI, COMAaH KeHiH
camrtamMa  apKeUIBI  Cy  Oepinemi, KOCITaHBI
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apanacteipy 1,5 MuHyTKa AeiiH co3buTajbl. Tai-
nay 45 munyT Oolibl xanracanel. bacranker 8-10
MUHYT ImIiHAEe KaMBIPABIH Temreparypacbl 30-
naH 40°C rpangycka JICHiH aybITKUIBI, COJaH
kellin Temmepatypa 89-90°C geiiin keTepineni
XoHe ochl apanbikra 9-10 MuHYT cakTanansl. Tan-
nayAblH askranybiHa 10 MUHYT KaslFaHJa ChIHAK
temneparypacsl 48-50°C neiiin TeMeHACH .

Haiipin 6onran Kamblp yiritepin 1IDKD-3
Mapkanbl Haybaiixananelk memre 190° C 25
MUHYTTAa Ticipei.

Jlaiipin OosiraH HaH OHIMJIIEPiIHIH apachIHa
€H JKaKCBI KepceTkimTepre ne 6onran Ne3 pererr-
Typagarsl HaH Oosbin ecenTengi. KoMImo3uTTik
KaThIHAC HOTHIKECiHIe Oupall YHBIHAH j>KacalFaH
HaHFa TeH KeJeTiHaeHd HaH anbiHabl. OpraHonern-
TUKAJIBIK KOpeceTKimTep OOWBIHINA HaH KEYEeKTi,
KYMCaK, KOHBIp TYCTi, WieHyi OemiHyci3 Oomupl,
Oerze mictep MeH aomci3 6onabl [11, 12]. [daiisia
HaH OHIMJEPIHIH OPraHOJICHTTHKAIBIK KOpCeT-
KilTepi 2-KecTeie KOpPCeTIreH.

Kecre 2. Optypi naifbiH HaH 6HIMAEPiHIH OPTaHOJIETITUKAIBIK KOPCETKImTepi

Kepcerkim KepceTkimrepain KacueTTepi
Tep Ne 1 ynri Ne 2 ynri Ne 3 yri Ne 4 yari
CBIpTKBI JleHrenek mimmumi HeHrenex popmans JleHrenek mimriumi Benke hopmaisr
KepiHici, oarer HaH Oarer HaH
(dhopmach
Beri Beri Tericrtey, Beri Teric, Beri Teric, Beri reric,
CBI3aTHI XKOK, KAPBIKTAPHI Oap, CBI3ATChI3, KbIPTHICHI CBI3ATCHI3,
KBIPTHICHI KaJIbIH KBIPTBHICHI KAJIbIH, KaJIbIH eMeC, KBIPTHICHI a371ay,
emec, Ky#ikci3 Ky#HiKkci3 KYHiKci3 KaJbIH eMec,
KyHiKci3
Tyci KoHpip AKIIBUIT KOHBIP KoHpip KoHpip
icyi JKenin KpIcbIMHaAH Kenin KpIcbIMHaAH JKenin KpIcbIMHaAH JKenin KplcbIMHAH
COH OacTanKsl COH bOacTanKsl COH bacTanKsl COH bacTanKsl
miliHiHEe opanajbl HiliHiHe HilIiHiHE OpaJIaIbl miliHiHe
opaiaMaiibl opasabl
Kameipabia Wnenyi xxymcaxk, Wnenyi xxymcax Wnenyi xxymcaxk, Wnenrenne
WIeHYi y3imicrepi Oap, y3imicrepi Oap, KypFax OOIbI,
KaJIbINTay OHau KaJIbINTay OHal JKaKChl KOTEPIILT
Kymcaren | Ilicipinren, a3 rana | IlicipinMeren, a3man Micipinren, kyiii YKaxkcsr micipinreHn
BIH BUTFAIIBIIBIK 0ap, JIBIMKBLT ceprimi
JKarJambl ceprimi
Keyexriniri | Boc opsiamap ok, Keyexkri emec Boc operHmap xok, Keyexrimiri
OipKenki OipKenKi Oipkenki
Howmi Ty3aslnay, riaoTeH- ['moTencis ['moTencis Epexmeney
Ci3 KOCIIaHBIH CAJT KOCITaHbIH a3/1all KOCITaHbIH a3/1all O31HIIIK JoMi O6ap
Jiomi bap Jiomi bap Jiomi bap
Hici I'moTeHci3 Kocma I'moTeHci3 Kocma I'moTeHci3 Kocma BbeteH nic koK
asnan mici 6ap asnam mici 6ap aznarn mici 6ap

JlaiiblH HaH OHIMIHIH OPTaHOJIETITUKAIBIK
KOpPCEeTKIITepiH aHbIKTay OapbichiHga Ne 3 HaH
yJIrici OenrijieHreH TajanTapra coiikec kenmi [13,
14]. Yarinepain OeTTepiHiH TYCi KOHBIP, TycTepi
OipKenKi, KYHIKCi3, *KYMCaK, KEYEKTi, KYMCarbl
cepmiMai, Oerje WICTepCi3 JKOHE HaH JIoMi
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[JIFOTEHCI3 HaHFa YWIECIM/II Typlie ColKec Kele/i.
ConbiMeH karap, Ne 3 HaH yirici OoHBIHIIA
JadbIHAAIFaH HaH KypaMbIHJIAFbl aMUHKBIIIKbLI-
Jap Memmepi 3eprrengi. 3epTrey HOTHXKeNepi
TOMEH/IET1 3-KeCTeIe KOPCETUIIEH.
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Kecre 3. ['moTenci3 qaifblH HaH OHIMAEP KypaMBIHIAFBl aMIHKBIIIKBUIIAP MOJIIepi

Ne Kommnonentrep Buikriri bactanyer | Askranyer | Kememi | Komi, AMUHKBIIIKBLI-
aTaysl MI/I1 JIapJIbIH MaCCaITbIK
yneci, %
1 Ananuna 1,419 9,743 9,895 40,8 17,0 0,260+0,067
2 denunanaHug 0,900 8,390 8,488 19,28 18,0 0,275+0,082
3 Tupo3un 0,554 8,285 8,390 12,89 13,0 0,198+0,060
4 MeTnoHuH 0,450 9,023 9,117 11,79 9,80 0,150+0,051
5 ApruHuH 1,427 6,128 6,202 22,65 26,0 0,397+0,159
6 IIpomua 1,277 9,265 9,365 32,86 20,0 0,305+0,079
7 JInzuna 2,175 8,025 8,193 47,48 23,0 0,351+0,119
8 Cepun 1,515 9,608 9,743 46,41 25,0 0,382+0,099
9 Bamun 1,072 9,117 9,265 32,61 22,0 0,336+0,134
10 TI'uctuaua 0,263 8,653 8,845 11,78 11,0 0,168+0,084
11 Tpeonnn 0,884 9,365 9,488 22,79 15,0 0,229+0,092
12 Jleit- 1,424 8,845 9,023 60,51 22,0 0,336+0,087
LIUHTU30JeHIIMH
13 I 2,891 10,185 10,358 87,05 30,0 0,458+0,156

TemMeHze kepceTiIreH 1-muarpaMmaa riIFOTeHCI3 TalblH HaH OHIMAEP] KypaMbIHIaFbl aMHUHKBIITKbLI-

JapIBIH MOJIIIepi KOpCeTUITeH.
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Huarpamma 1. ['moTeHci3 qaifbIH HaH OHIMIEPi KypaMBbIHAAFbl aMHHKBIIIKBUTAAPABIH MOJIIIepi

I'moTenci3 gaiiblH HaH ©HIMIEpPi KypaMbIH-
JIaFbl AMUHKBIIKBUTIAPBIH MOJIIIEePiH KanuIsp-
neiK, «Kanens-105» snexrpodopes xyiecin naii-
nanana oTeIpein, M-04-38-2009 onictemeci apKbl-
JIBl 3€PTTEy KYPri3uimi. 3eprrey HOTHKeCi Ooii-
BIHIIIA AMUHKBIIIKBULIAP/IBIH 11IiHAE €H KOl MeJ-
Hiep/e TJUIMH aJIMACThIPbIIATHIH AMUHKBIIKBLUTBI
0,458+0,156% kepceTKillTi, aTMacalTbIH aMUH-
KBIIKbLAapAbIH  imriaae BanuH  0,336+0,134%
Kypazpl, €H a3 MeJlepli METHOHHH ajMacraii-
TeIH aMUHKBIIKELIEL 0,150+0,051%, ammacaTeid
AMUHKBIIIKBUIAAPBIHBIH iiHae Tupo3ud 0,198 +
0,060% xepcetkimTi Kypaasi [15, 16].
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Kopvimuinowt

3epTTey HOTIIKECIHAE TIIOTEHCI3 YHHBIH
TEXHOJIOTHSITBIK CHITATTaMalIapbIH capayiay apKbl-
JBI TIIOTEHCI3 HaH OHIMJEPIHIH TEXHOJIOTHSICHI
KETULIIPUIL.Op TYpPJIl IoHII-TaKbUIIapIaH aabiH-
FaH YHJIApJbl KOMIIO3UTTI KOCY apKbUIbI TJIIOTEH-
Ci3 HaH peUenTypachl J3IpJICH/ XOHE TEXHOJIO-
THSUTBIK TIPOIIECI OHTaMIaHABIPbUIALL. Taxipuoe
kacay OapbichiHAa (epMeHTanusiay (amibiTia)
KYPri3iani, Oyl KOMIO3UTTI TIIOTEHCI3 YHAAPIBI
OipikTipe OTBHIPBIN, KYpIl YHBI HETI3rl Kapkac
peTiHIe, KapaKyYMbIK YHBI CEPITIMILTIK IIeH opma
OeperTiHi, Xyrepi YHbBI JaliblH HaHFa >KYMCarblHA
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OH ocep OepeTiHiH aHBIKTayFa KOMEKTecCTi. by o3
Ke3eTiH/e TIIIOTeHCI3 HaH TeXHOJOTHSCHIHIA JKe-
TUIAIPUITEH HAH PelenTypachlH 93ipJeHreHiH
nmonennaerai. JlaliblH TIIIOTEHCI3 HAHHBIH OpPraHo-
JIENTUKAIBIK KOPCETKIMTEPiH aHBIKTay Ke3iHae No
3 HaH vyirici OejriieHreH TajanTapra COHWKec
Kenai. YariiepaiH OeTiHiH Tyci KOHBIP, OipKeKi,
KYHIKCi3, KEYeKTi, >XYMCaK, HaHHBIH IKYMCAarbl
cepmimai, Oerme micTepci3 JKOHE ToMi TIIFOTEHCI3
HaHFa yHneciMai Typle colikec kenmemi. Ne3 Hau
yirici OoMWbIHIIA jKacajlfaH HAaHHBIH KypaMbIH-
JTaFbl aMAHKBITITIKBUTIAD MOJIIIepi 3epTTEI .

Jerenmen, Oyy 3epTTey caiachblHAA TIIO-
TEHCI3 KaMbIPBIH IiCipy KaCUETTEePiHE BIKTHMAJ
ocepi Typalbl oI Je 3epTTeylep >Xyprisityze.
ConppikTan OyJ1 Makanaja TIFOTEHCI3 HaH OHIM-
JepiH OHAIPY TEXHOJOTHSACHIH XETUIAIPY YIIiH,
OTaH/BIK KOMITO3UTTI YHIAP KOCMACHIH KOJAaHBII
HaH YJTICiH jkacay THIMII omicTepaiH Oipi OO0kl
TaObLIAIbI.
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SAUSAGE MEAT PRODUCT ENRICHED BY JIDA
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The development strategy aimed at creating the independence of the use of our raw materials by domestic
meat producers is currently achieving the following goals: building modern production facilities and introducing
new primary and processing technologies; expanding the assortment of meat products. The scientific research works
carried out during the development of technology for the production of meat products by replacing a certain amount
of beef or chicken with vegetable raw materials are important. Production of meat products based on these raw
materials allows effective use of local raw materials, production of functional products and expansion of the range
of meat products. The purpose of the study is to consider the features of the production technology of sausage meat
product enriched with jida. The article presents the processing of the meat product production technology by
enriching its composition with raw materials of vegetable origin - jida powder and the analysis of the mineral
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content of the finished product. The research work was carried out at the ""Food Engineering' department of the M.
Auezov South Kazakhstan University and at the ""Construction and Biochemical Materials™ regional test laboratory
of engineering profile. Raster electron microscope (REM) and inductively coupled plasma mass spectrometry (ICP-
MS) methods were used to determine the amount of mineral substances in meat products - sausage. The specialty of
this work is the technology of product production using vegetable raw materials to enrich the content of meat
products - sausages with minerals. Vegetable raw material - jida powder, by using it in the production of functional
meat products, enriches the mineral content of meat products, and also by replacing a small part of meat raw
materials, contributes to increasing the yield of the product. Jida powder is a vegetable raw material that is soluble in
cold water and rich in dietary fiber, vitamin C, flavonoids and organic acids and does not cause losses in the
production of food product. Jida powder production technology consists of: cleaning berries from dust and impuri-
ties (passing them through a sorting fan); crushing (optimal duration of berry crushing in the 1V-1 crusher t= 52-65
sec, rotation speed of the working body 12000 rpm); drying (dry in the sun for fruits with a high sugar content).

Keywords: sausage, jida powder, milling, mineral composition, sausage.
KUJIEMEH BAUBITBLIIFAH ET OHIMI - COCHCKA

'M.K. KACBIMOBA, *P.C. AJIHBEKOB, *I".3. OPBIMBETOBA*
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2 Onrycrik KazakecTan MeIMIMHA aKa1eMUSIChI,
Kazakcran, 160001, HIbiMKeHT K., Oua-Papadu aiu.,1
3 AJIMATBI TEXHOJIOTHSLIIBIK YHUBEPCUTETI,
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OmanovlK em OHIMOEpIH OHOIpywinepOiy 63 WUKI3amMbIMbI30bl RAUOANAHY mayenci3licin  Kypyzaa
Dazplmmanzan 0amvlmy cCmpamezuscol Kazipzi yaKbimma Keneci MaKcammapaa Kou jycemkizyoe: 3amanayu oHoipic
OPBIHOAPBL  CANILIHBIN, OIPIHWMINIK JicoHe Kallma OHOeyOiH MHcaHa MEeXHONO0ZUANAPbl eH2i3y; em OHIMOepiHiH
accopmumenmin Keneiimy. Cuvlp emi men maywvlk emi HeziziHOezi 0CiMOIK WuKi3amviMeH Oaiblmoli2an em OHIiMi
OHOIpICI  MEXHONIOZUACBIH  Jicacay 0OapvlcblHOA  bUIbIMU-3epmMMmeEY  HeyMblicmapul  ycypeizinyde. Amanzau
wukizammap Hezizinoezi em OHIMIH dcacay diceplinikmi wiuKizammol muimoi nanoananyea, QYHKYuoHa10vlK
Oazplmmazel OHIM Jicacayza Jcone em OHImOepi accopmumeHmin KeHeulmyze MYMKIHOIK 0Oepedi. 3epmmeyoin
Makcamul - HCUOEMEH Oaublmpligan COCUCKA em OHIMIH OHOIPY MEXHOO0ZUACLIHBIY, ePeKuienizin 3epmmey.
Maxanaoa Kypamvln 6cCiMOiK mexkmec WUKI3am — dcude YHMAbIMEeH 0ailblmy apkwlivl em OHIMIH OHOIpY
MexXHON02UACHIH OHOECY JHCIHE OAUbIH OHIMHIN MUHEPANObIK KYPAMbIH MAN0Ay Keaimipiizen. 3epmmey JHcymMovlCmapol
M.O9ye30¢ amvinoazer Oymycmik Kazaxcman ynueepcumeminiyy «Tamax, unsicenepusacoly Kageopacvinoa xyncone
«KoncmpyKkyuanslk scone OuOXUMUANBIK MAMEPUAIOapy UHIHCEHEPIIK OeliHOi aliMaKmblK, CblHAK 3¢PMXAHACHIHOA
acypeizinoi. Em onimi -cocucka oniminen munepanovl 3ammapovlyy MOIUEPiH AHLIKMAYOa PACMPIbIK J1IeKIMPOHObL
mukpockon (REM) scone unoykmuemi — 0ailianvickan naazmansvt macc — cnekmpomempusn (ICP-MS) adicmepi
Konoanwinovl. byn scymvicmouly epexkutenizi az3anvl MUHEpAnNOblK 3amMmMapmen Kamcbl30aHOBIPYbIH MHCOAPAAmy
YWwiin, em OHIMI - cocucka OHOIpYy MeEXHON02UACHIHOA OCIMOIK KOMROHEHMIH KOJ10aHy 00.1bin maoviniadvl. Kuoe
YHMAazolh O0CIMOIK WuKizamol peminoe (yHKUUOHANOBIK 0A2bIMMA2bl em OHIMOEPiH OHOIPY MEXHON02UACHIHOA
KOJ10any em OHIMIHIH MUHEPANObIK KYpPaMblH Oailbliny, COHbIMEH Kamap em WUKI3amulHblH 0enzini Oip 0o.iin
anmacmelpy NpoUecin ucyzeze acvlpaovl HcaHe 071 OHIMHIN WIBIZLIMBIH ADMMBIPYbIHA bIKRAA muzizedi. Kuoe
YHmMazol CyvblK cyoa epumin, mapmoliean emke Kocy ypoiciHOe wibl2bli my2el30aiimblH, KYpamblHOA mMa2amoblk
manwvl, C 0apymeni, ¢hnagonoudomap rxicane Op2aHuKAIbIK KblUKbLIOAp Oap o6ciMOik mekmec Kocna. Kuode
YHMAazol OHOIPY MEXHON02UACHl HCUOCHI WAHHAH JCIHEe KOCRANapoan mazapmy (Cypouinmay cendemkKiuiineH
omkizy); ycakmay (UB -1 ycakmazoiuuma scuoeni yYHmMaxmayOwly oHmaiinivl y3akmoeizel 1= 52-65 cek, scymoic
Op2ambIHbLY atinany JHcvtaoamovieel 12000 aiin/mun); kenmipy (Kynoe Kenmipy-Kypamvlnoa KQHmvl KON HcuoeKmep
Yuiin) npoyecmepinen mypaowvt.

Herisri ce3nep: cocucka, ;kuje YHTAFbl, KYTTHPJIEY, MUHEAPJABIK KYPaM, IIYKbIK.
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PA3BPABOTKA TEXHOJIOI'NA OBOT'AINEHHOI'O MACHOI'O ITIPOAYKTA — COCUCKMU,
C UCIIOJIb30BOBAHUEM ITOPOULIKA 7KW /1bI

'M.K. KACBIMOBA,'P.C. AJIMBEKOB, °I".3. OPBIMBETOBA*,
3C.T. ABUMOBA,

( YOxkno0-Kazaxcranckuii yausepeuter um. M. Ayssosa, Kazaxcran, 160001, r.IlIeivkent, np.Tayke xana, 5
2JOxno0-Kazaxcranckas MeluIuHcKas akagemusi, Kazaxcran, 160001, r.llIbiMkenT, 1. Ajib-®apabu, 1
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B nacmosawee spema cmpamezusa pazeumus, HaAnpaeieHHAsA HA CO30AHUE HE3AGUCUMOCIU UCNOIb306AHUA
COOCMEEHHO20  CbIPbA ON1A OMEYECHIGEHHbIX Nnpouzeooumeneii maca, Oocmuzaem Ccle0ylOWuUx ueei:
CIPOUmMenbCmeo CO6PEMEHHBIX NPOU3600CHE, 6HEOPEHIE HOBbIX NEPEUUHBIX U NEPepadambvléarowux mexHoao2uil;
pacwiupenue accopmumenma MAcHOU npodykyuu. IIpogooamcsa uayuno-uccnedogamensckue paoomosl no
Paspadomike MmMexHOI02UU NPOU3E00CHIEA MACHBIX NPOOYKMOE HA OCHO6e 206A0UHbBL U Kypuubl, 0002aU{eHHbIX
pacmumensvHoim coipvem. IIpou3eo0cmeo MACHbIX NPOOYKMOE HA OCHO6E OAHHO20 CbIPbA NO03601:AEm IPPeKmueHo
UCNONB306AMb MECHIHOE CbIPbE, NPOUZEO0UNd PYHKUUOHANbHbIE NPOOYKNIbL U PACUIUPAINYG ACCOPMUMEHIN MACHOI
npooykyuu. Lleny uccnedosanus - uzyuumes 0COOEHHOCIMU MEXHONO0ZUU RPOU3EO0CIEA MACHOZ0 U30EIUA COCUCKA,
0002au4enno020 0xcudoil. B cmamove onucana mexnonozua nepepadomKu MACHO20 RPOOYKmMa nymem 0002aujeHus
€20 cocmaea colpbeM PaAcmumenbHoZ0 RPOUCXOHCOCHUA - NOPOUIKOM O0XHCUObL U NPOGeOeH AHANU3 MUHEPATIbHOZO0
cocmaea 20moeo2o npodykma. Hccnedosanua npoeodunuce ha xagheope «Iluujesana unscenepusny Hdicno-
Kazaxcmanckozo ynusepcumema umenu M. Ayr306a u 6 pezuonHanvHOU UCHbIMAmMENbHOU Jaadopamopuu
undcenepnozo npoguns «Koncmpykyuonnsvie u Ouoxumuueckue mamepuansy. Memoodamu pacmpogozo
INEKMPOHHO20 Mukpockona (POM) u macc-cnekmpomempuu ¢ uHOyKmueHo-céaszannoii naasmou (MCII-MC)
Onpedenanu co0eplHcanus MUHEPAIbHBIX BeULeCE 6 MACHOM npooykme - cocucke. OcodenHOCmbIO OAHHOU
pabomul agnaemca paypadomKa mexHoa02uu nPou3600Cmea nPOOYKma ¢ UCnOIb306AHUEM PACMUMETbHO20 CbIPbA
0N 0002auienusn COOEPHCAnUs MACHLIX RPOOYKmMos (CoCuUcKu) Munepansuvlmu Gewjecmeamu. Pacmumenvhnoe
coipbe — nopoutok 0xcuovl. Ilpu ezo ucnonv3osanuu ¢ npou3goocmee PYHKUUOHATLHBIX MACHBIX NPOOYKIMOE
ofozawiaemcs MUHEPANbHLII COCMAG, A mMAKJce 3aMeuds He3HAUUMENbHYI0 YaCMb MACHOZ0 CbIPbA,
yeenuuugaemca 6vix00 npodykma. Ilopouiok 0xcudvt npeocmagnaem coooil 000a6Ky pacmumenbHozo
RpouUCXoxcoenus, KOmMopas pacmeopsaemcsa 6 Xo0J100HOil 800e, He 6bl3bleaen Nomeps 6 npoyecce 000aenenusn 6
dapw, codeprcum nuwesvie eonokua, eumamun C, prasonoudvt u opzanuyeckue kucaomol. Texnonozusn
npoOU3600CMEa NOPOMWKA O0HCUObL COCHIOUM U3: OYUCHMKU O0JXHCUObL OM NbLIU U npumecell (npoxoicoeHue uepes
COpMUPOBOUHBLIL EHMUNAMOP); OPODIeHUA (ONMUMATILHAA BPOOOINHCUMETLHOCHb OPODOEHUA 0HCUOBL 8 OPOOUIKE
HUB-1 cocmasnsiem = 52-65 ¢, wacmoma spawenus paoouezo opzana 12000 o6/mun); cywiku (cywika Ha coanye
07171 120008 C BLICOKUM COOEPIHCAHUEM CAXaAPa).

KiioueBble cjioBa: COCHCKA, MOPOUIOK JTKUIbl, KYTTUPOBAaHUE, MHHepaJ’lBHLIﬁ COCTaB, KoJ10aca.

Introduction The market of sausage products is filled
Currently, market of meat products in our with products of Russian and foreign manufactu-
country is significantly developed. In our country, rers, and domestic manufacturers occupy up to
market is aimed at creating the independence of 90% of the entire market. Today, the consumer
domestic meat producers in the use of our own has a lot of choice: about 6,000 types of sausage
raw materials. A strategy for the development of are offered on store shelves.
industry has been developed, which considers Meat products are frequently consumed
number of different solutions for development of products and are important in human nutrition.
production. Thus, the following goals are The demand for such products does not decrease,
currently being achieved: but only increases, which is primarily explained
- construction of modern production facili- by its high nutritional value and taste.
ties, introduction of new primary and recycling And children love sausage. As one of sau-
technologies; sage products, expansion of ingredient set of
- expanding assortment of meat products. product recipe is necessary to eliminate contra-
Various segments such as commercial meat, dictions such as the chemical composition and
processed meat products and various semi- cost of product, keeping the percentage of indi-
finished products are included in the meat vidual ingredients unexpensive expensive [1-3].
products market. Sausage products take big place The optimal ratios between calcium and
among them. phosphorus, calcium and magnesium are 1: (1.5-
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1.7) and 1: (0.5-0.7), respectively. There is no
other product in nature with this ratio. The ratio of
calcium and magnesium in bread, meat and
potatoes is 1:2, in milk and kefir - 1:0.1, in many
vegetables and fruits - 1:4.5. Achieving such a
ratio is very difficult when formulating recipes, so
it is important to simplify these criteria.

It has been proven that the functional
properties of meat products can be increased with
the use of plant raw materials [4]. The jida is a
sugary berry useful for the body, it contains
mineral salts of phosphorus and potassium, also
important amino acids, tannins and organic acids.
The chemical composition of jida includes
ascorbic acid, and the peel contains alkaloids,
dyes and tannins.

The conducted literature review showed
that production of functionally oriented meat
products enriched with vegetable raw materials is
one of the promising directions of today's meat
production [5,6]. In this regard, scientific research
work is being carried out during development of
technology production of meat products enriched
by raw jida vegetable raw materials based on beef
and chicken. The production of meat products
enriched with vegetable raw materials makes it
possible to use local raw materials rationally, to
create functional meat products and to increase
the segment of meat products.

The purpose of work is to consider the
peculiarities of the production technology of
sausage meat product enriched by jida.

Materials and research methods

Research on the mineral composition of
sausage with jida powder was carried out at the
"Food Engineering” department of M. Auezov
South Kazakhstan University and at the
"Construction and Biochemical Materials"
regional test laboratory of engineering.

Methods for determining amount of mineral
substances in sausage products: scanning electron
microscope (REM) and inductively coupled
plasma mass spectrometry (ICP-MS) method.

Raster electron microscope (REM) or scan-
ning electron microscope is an electron micro-
scope designed to obtain an image of the surface
of an object with a size of up to 0.4 nanometers,
as well as information about the composition,
structure and some other properties of surface lay-
ers. The operating principle of a scanning electron
microscope is based on the fact that an electron
beam of different energies emanates from it.

Unlike an optical microscope the magnifi-
cation power of a modern microscope reaches
1,000,000, which is tens of times higher than the
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resolution of the optical device; the ability to
create the greatest depth of field; can keep large
objects clearly and evenly in focus and produce
high-quality photos. Which means a scanning
electron microscope is a device that can show
what optical microscopy cannot see.

Today, the scanning electron microscope is
used in all fields of science and industry, from
biology to materials science.

Different structures and types of REMs are
known, manufactured by number of companies,
equipped with different types of detectors. In our
case, resolution of an optical microscope (ability
to distinguish small particles) is limited by the
wavelength of visible light photons. The most
powerful optical microscopes can see particles
with a size of 0.1-0.2 um [7]. If you shorten the
wavelength that illuminates the research object,
you can see fine details. Instead of photons,
electrons with a much shorter wavelength can be
used for this. Electron microscopes are the result
of this idea.

Inductively ~ coupled  plasma  mass
spectrometry (ICP-MS) is a very fast, efficient
and highly sensitive method for simultaneous
guantification of many elements in wide
concentration range of liquid, solid and gaseous
samples. This method is possible and has wide
scope of application [8].

Review literature

An analysis comparing the addition of
rosemary oleoresin (200 ppm) to an antioxidant
mixture of butylated hydroxyanisole (BHA),
butylated hydroxytoluene (BHT) (200 ppm) and
citric acid in frozen and freeze-dried breakfast
sausages made from 18% mechanically deboned
turkey showed positive results in the freeze-dried
sausages. It has been known to inhibit lipid
oxidation during 5 weeks of storage [9].

To investigate the effect of three proteases
(Streptomyces griseus proteinase E, Aspergillus
oryzae aspartyl proteinase and papain) on protein
degradation and sensory characteristics of dry
fermented sausages fermented with water-soluble,
non-protein, 5% phosphorous tungstic acid
soluble, 5% sulfosalicylic acid soluble and total
volatile basic nitrogen content. confirmed that it
increases and stabilizes until the end of maturity
(26th day) [10]. Nitrogen values were always
higher in the sample supplemented with aspartyl
proteinase compared to samples supplemented
with the other two proteases, and changes in total
free amino acids were seen at 5% sulfosalicylic
acid. According to the results of electrophoretic
studies, proteolysis of high molecular weight
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myofibrillar and sarcoplasmic proteins was more
observed in samples with added protease. This
was especially intense in papain.

Sausage product prepared with established
quality indicators: improved organoleptic prope-
rties, increased protein and balanced amino acid
composition, i.e. results of research aimed at de-
veloping a new product have proven the positive
effect of grown wheat, corn seeds and kelp [11].

It is known that with introduction of new
standards, traditional range of requirements for
the classification and quality of cooked sausages
has changed [12].

The selection of special antioxidants of
plant origin has not yet been proven at stage of
creating technological plan for production of
sausage products.

Results and discussion

Additives should have an antioxidant effect,
convenient for the manufacturer to use so that
they do not require preparation costs for
introduction into minced meat. Such mixtures are
dry powders of vegetable origin with a slight
characteristic odor, which dissolve easily in cold
water and form an aqueous extract. They are
introduced into minced meat during cooking (at
the last stage, the biologically active substances
that make up the mixture are less exposed to
mechanical effects).

Jida powder is plant-based mixture that
dissolves in cold water, does not cause losses in
process of adding it to minced meat, contains
dietary fiber, vitamin C, flavonoids and organic
acids. The production technology of jida powder
consists of the following stages: cleaning of jida
from dust and impurities (passing through a
sorting fan); crushing (optimum duration of jida
crushing in the IV-1 crusher 7= 52-65 sec, rotation
speed of the working body 12000 rpm); drying
(drying in the sun for fruits with a lot of sugar).

The chemical composition of vegetable
ingredients differs mainly with carbohydrates,
proteins, lipids, biologically active substances
(organic acids, mineral substances, polyphenols).

Reception of raw materials, primary processing

i

Grind the meat several times in meat grinder

Improvement of minced meat (+2-+4°C)

l v

Generally, value of finished product
obtained as result of drying is influenced by
biologically active substances and protein.

Almost all of mineral substances and
cellulose included in biologically active substance
are preserved during drying process [13,14]. And
most of rest undergo changes such as partial
hydrolysis, enzymatic blackening, and changes in
composition.

The mineral composition of jida is rich:
amount of macro and microelements K - 370 mg;
Ca-65 mg; Na — 32 mg; Mg - 69 mg; Te is 1.5 mg.
It contains vitamin C (10.0£0.1 mg), vitamin A
(5.0£0.1 mg), vitamin E (3.5+0.1 mg) and pB-
carotene (8.0 £0.1 mg).

According to GOST R 52196-2003, use of
sodium nitrite in range of 5.0-7.5 mg/100 g is
provided for in sausage recipe. Traditionally,
sodium ascorbate is used in amount of 50-100
0/100 kg of minced meat, glucose or sugar in
amount of 100-200 g to adjust color of meat
product (intensification of product color formation
process).

Based on experimental data, optimal
amount of sodium nitrite, sodium ascorbitate and
sugar was set at 7.5 g, 100 g and 50 g,
respectively, per 100 kg of minced meat.
According to GOST, sugar should be 100-200 g.
The remaining amount was supplemented with
berry powder. In this case, amount of sodium
nitrite does not exceed the maximum permissible
value (0.005%), also intensity and stability of
color of minced meat with acceptable organoleptic
characteristics. However, use of sodium ascorbate
and sugar-sugar in large quantities does not affect
the sodium nitrite residue and the intensity of the
color of minced meat. Taking into account the
organoleptic characteristics, optimal amount of
table salt for sausage was determined to be 2.6
9/100 g of minced meat. The following
technological scheme was used in the production
of sausages (Fig. 1).

cleaning the berry from dust and impurities

1

grinding (1= 52-65 sec, 12000 rpm)

Drying
|

Mixing { 10-15 min)

L

Cut off

1

stuffing

—

Figure 1. Technological scheme in production of sausages
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The mineral composition of the obtained product is given in Figure 2.

2

Figure 4. Mineral composition of sausage with 3% admixture

The mineral composition of the sausage
also changed as the amount of mixture - jida
powder increased. When jida powder was added
to finished product, zinc appeared and its amount
was 0.56 and 0.78% by weight, respectively. In
addition, amount of magnesium is 1.03% by
weight, from 1.11 to 1.11%, and amount of
phosphorus is 8.92, respectively; 9.08; 9.57% by
weight; potassium - 8.25; 8.63; 8.97, and calcium
-0.75; 0.74; It was 0.97% by weight. Basically,
the ratio of calcium and magnesium, calcium and
phosphorus in sausage is 1:0.88, respectively; It
was 1:9.9. Calcium must also be in balance with
potassium. The balance of calcium with potassium
and magnesium is an important factor in
prevention of cardiovascular diseases.

If 40% of magnesium is metabolically
active in body, remaining amount can be
mobilized to maintain homeostasis [15-19]. As the
amount of calcium increases, magnesium
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deficiency occurs. However, ratio of calcium and
magnesium is preserved in sausage. Therefore, we
think that there will be no problem. In addition,
Ca-Mg balance plays an important role in Ca-P
metabolism.

The content of phosphorus in sausage was
8.9-9.6% by weight. That is, product is rich by
phosphorus.

Conclusion

An analysis of the mineral composition of
the sausage product with the addition of berry
powder, which is similar to flour, was made. The
analysis showed that berry powder differs in
carbohydrates, proteins, lipids, biologically active
substances (organic acids, mineral substances,
polyphenols). This fact revealed that it is effective
and possible to use berry powder as an additive in
the production of meat-vegetable sausages.
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KA3AKCTAHHBbIH K¥PFAK OHIPJIEPIHAE TAMAK OHIMJEPIH OHAIPY HIUKIZATDI
PETIHAE KYMAU JAKBIJIBIHBIH KOJITAHBLJTY HEPCIIEKTUBACBI

A.K. JK¥MAEBA* ™

T A. BYJIEKOB'

, P JDKAITAPOB , I.B. CE'I3BAEBA ™

("Kourip xan aTeiHgarbl BaTbic KazakcTan arpo-TeXHUKAJIbIK YHUBEPCUTET],
Ka3zakcran, 090009, Opau K., 2Konrip xan ke 51)
ABTOP-KOPPECTIOHCHTTIH JIEKTPOHBIK rmoTacel: araikon 90@mail.ru*

Kahanowvik scolnviny o3imen oipee sncahanowvik mapminmezi KypakuivlivlKmosl 0a anvin jxcypeoi. Onapoviy
bIKRANLIHOG coHebl Jewvlndapul Oykin Eypona, Peceit men Kazaxcmannviy A3uanvlx 6onici oe 6010v1. Mynviy 6api
OYpoin KeH mapanmazan 0acmypii emec 0aKplioapea 0a Hazap ayoapyowvity yaKvlimol Kenoi 0ezenoi 0indipedi. Conzol
Ke30epi anemuin apmypnai endepinoe KoOipex Kbl3bl2yuibliablK MAHBIMAMBIL OCLIHOAN Maoenuemmepoin 0ipi —
Kymaii. Kazakcman ywin Kymaii ycana emec, 0ipak, Kaaiblnmacvln Jecamrkan maou2u — KiuMammolk Hca20aunapoa
01 A3bIK-MYNIK Canaculnoa eoayip opvin anyvl mymkin. Maxanaoa Kymail yHvlH KOJI0GHA OMBIPLIN NEUEHbeE JHcacay
mypansl 3epmmeynep Kenmipinzen. /lecycmayuanvik 6azanay 00uviHwa rcozapvl opmauia 6anndvl kopcemkiu 1
nyckaoa (50% - o6uoair ymvt ncone 50% - kymau ymv) — 4,52 6ann Oonzamvin Kepe anamvl3 HcIHE 0]
YHMAKMbLIbIZLIMEH, HCAZLIMObL 0dMIMEN Jicane Xouwt uicimen cunammanaovt. 2-wi nyckaoa (100% - xymait ynol)
cauikecinue 4,28 oann, baxvinay yncici xesinde (100% - ouoait ynor) - 4,32 6ann anvikmanowt. blnzanovinvik
Kopcemkiwi oouvinwa oaxvinay yneici -11,3%, 1 scone 2 nyckanapvinoa wamamen 0ipoeii Kepcemxiuimepmen,
8,1% ocone 8,3% o6onzanvin anvikmaovk. Cyowl cinipy Kepcemkiwi oudaii ynvl men Kymail Kocnacvin 50:50
KAMblHACLIHOA JHCoHe MeK Oudail YHOIHAH HCAcan2an OHimoe KOJI0aHEaAH Ke30e eH JHco2apbl 0010vl, caliKeciHuie
210,2% orcone 204,9% xopcemmi. Omkizinzen maxcipube 0acmypiui emec wuKizammol — 09HOI Kymaiiobl neuenve
OHOIpicinde naidanamny nepcneKmueacsvli Kepcemmi, dipax, oHoipic peyenmepi men MexXHOIA0UANAPLIH 00AH P
3epoeneyoi yHcane yncemindipyoi manan emeoi.

Heri3ri ce3mep: Kymaii, TaFaMAbIK KYHIbLIBIK, bIJIFAJABLIBIK, Cy CiHipYi, 19HHIH canmachl.

MEPCIIEKTUBHAS KYJbTYPA COPTO KAK CBIPBE JIJISI TIPOU3BOJICTBA IINIIIEBON
HPOAYKIHNU B 3ACYHUINBBIX PETHOHAX KA3AXCTAHA

A K. )KYMAEBA*, T.A. BYJIEKOB, P.1LI. JDKAIIAPOB, I''b. CETU35AEBA

(3amagno-Ka3zaxcraHcKuii arpo-reXHM4YecKuii yauBepcuTeT uMenn JKanrup xaua,
Ka3zaxcran, 090009, r. Ypaabck, yia. JKaurup xauna, 51)
DJIeKTpOHHAs [TOYTa aBTOpa-KoppecnonaenTa: araikon_90@mail.ru*

I'nobanvnoe nomennenue necem c coboil u 3acyxu 2n00ai1bno20 nopaoka. Iloo ux enuanuem 6 nocieonue
20061 okazanacy npakmuyvecku ¢ca Eepona u wacme Azuamckon meppumopuu Poccuu u Kazaxcmana. Bce ymo
2080pUmM 0 MOM, YMO RPUWLIO 8DeMA 00lee RPUCMAIBLHO RPUCMOMPEMbCA K KYAbmypam, KOmopbvie pansvuie He
Ovlnu wiupoxo pacnpocmpanensl. O0HOU U3 MaKux Kyabmyp, K KOMopvim 8 nocieoHnee 6pems éce ponvuie nposes-
JIAI0M UHMEPEC 8 CAMBIX PA3HBIX CMPAHAX MUDPA, AGNAEMCA COP20. B cmambe npueedenst ucciedosanus npumete-
HUsL MYKU U3 COP20 NPpU RPUZOMOGIEHUU NECOUYHbIX ReueHUl. /e2ycmayuonHas oyeHKa noKazana Hauboabuiu
cpeonuii oann y 1 eapuanma (50% - nwenuunan myxka u 50% - myka uz copzo) — 4,52, umo xapaxmepuzo6anocs
PACCHINUAMOCHbIO, RPUSIMHBIM 6KYCOM U apomamom, y 2-20 eapuanma (100% - myka u3 copzo) coomeemcmeenno
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4,28, npu koumpone (100% - numenuunan myxa) - 4,32 6anna. Haubonvwasn énaxcuocms oopasya 6vi1a 6 KOHMpPo-
e —11,3%, npu npaxmuuecku oounaxoewvlx nokazamensx ¢ 1 u 2 sapuanmax (coomeemcmeenno 8,1 u 8,3 %). Ilo-
Kazamenb HAMOKAEMOCU Obll HAUOOIbUIUM NPU UCRONB30BAHUU CMECU MYKU RULEHUYHOIL U U3 COP20 6 COOMHO-
wienuu 50:50, a maxsce moavKo u3 0OHOU RUIEHUYHOU MYKuU, coomeemcmeenno 210,2 u 204,9%. Ilposedennvie
UCCNIe006aNHUA NOKA3GAU NEPCHEKMUBHOCHIb UCHONBb306AHUA HEMPAOUUUOHHOZO CHIPbA — 3€PHO6020 COP20 NpU
U320MOBIEHUU RECOUHO020 NEeYeHbs, HO IMO mpedyem OanbHeluezo U3yueHus U COBEPULCHCIMBO6ANUS PeUenmyp u
MexHOo102Uil nPOUu3800cmada.

KiioueBnle cioBa: COpPro 3¢pHoBO€, NMUIIeBasg HEHHOCTb, MECOYHOEC NMEYC€HbE, HAMOKAEMOCTD,
BJIAKHOCTb, Ka4€CTBO 3€pHa.

PROMISING SORGHUM CULTURE AS A RAW MATERIAL FOR
FOOD PRODUCTION IN ARID REGIONS OF KAZAKHSTAN

A K. ZHUMAEVA, T.ABULEKOV, R.SH. DZHAPAROQOV, G.B. SEGIZBAYEVA

(West Kazakhstan Agrotechnical University named after Zhangir Khan,
Kazakhstan, 090009, Uralsk, Zhangir Khan str., 51)
Corresponding author e-mail: araikon_90@mail.ru

Global warming also brings with it global droughts. In recent years, almost the whole of Europe and part of
the Asian part of Russia and Kazakhstan have been under their influence. All this suggests that the time has come to
take a closer look at crops that were not widespread before. One of such crops, to which recently more and more in-
terest has been shown in various countries of the world, is sorghum. This is not a new crop for Kazakhstan, but in
the emerging natural and climatic conditions it may take a more significant place in the food industry. The article
presents studies of the use of sorghum flour in the preparation of shortbread cookies. The tasting evaluation showed
the highest average score in the 1st variant (50% wheat flour and 50% sorghum flour) - 4.52, which was
characterized by friability, pleasant taste and aroma, in the 2nd variant (100% sorghum flour), respectively, 4.28,
under control (100% wheat flour) - 4.32 points. The highest humidity of the sample was at the control — 11.3%, with
almost identical indicators for 1 and 2 variants, respectively 8.1 and 8.3%. The wetting index was the highest when
using a mixture of wheat flour and sorghum in a ratio of 50:50 and only one wheat flour, respectively 210.2 and
204.9%. The conducted experience has shown the prospects of using non-traditional raw materials - grain sorghum
in the manufacture of shortbread cookies, but requires further study and improvement of recipes and production
technologies.

Keywords: grain sorghum, nutritional value, shortbread cookies, wetness, humidity, grain quality.

Kipicne eHiMzepre aiHanaelpyra Oomagsl. Ocbl cebenrti

CoHFBl yakbITTa JOHII KyMall KyibTypa- OHBI TaIIIBUIBIK KE3iHJE CYTTI aybICTBIPY YVIIiH,
ChIHA JICT€H oJIeM eIJCPIHIH KBI3bIFYIIbLUIBIFBI OHBIH KYpPaMbIHJIaFbl MUHEpaiapra OaillaHbICThI
apryna. Kaszakcran ymIiH KyMadl KyJIbTypachl erie »OKacTarbl HeMece HayKac ajaMap/sl
KaHa emec, OipaK KalbINTachIl JKaTKaH TaOWFU- TaMaKTaHABIPY VIIH KOHE KAl KeJeHIiK
KIMMATTBIK ~ JKardaiigapia OJ1  JaKbUIIAP.bl HEMece eriH TyCiMi a3 Ke3eHIEPIHIE apThIK
SKOHOMHUKAJIBIK JKOHE OKOJOTHSUIBIK —Oarayiay pecypc peTiHae KojmaHbLiFaH. Kymad coHbIMEH
XKYHECIHIE eIoyip OPBIH allybl MYMKIH. Karap KIeT4aTKa MEH aHTHOKCHIAHTTapra Oait

Kymaii — xermxakTbl maijanaHyra >kapam- OomyplHa  OaWIaHBICTEI MAaHBI3IBI  JAHETAIBIK
Jbl TaKbLI. ByJl Tamak eHepkaciOl yIimiH, acipece KYHIBUTBIKKA ne. KaHT nuabeTiMeH aybIpaThiHaap
HaH oHE KOHJIUTEPIIK OHIMJIEp YIIiH TalThIpMac MEH [eJduaKus  aypyel 0Oap  amamjapra
JKapMa JaKbUIbl OOJIBIT CaHANIAIbI. YCBIHBUIAIbl, OUTKEHI OHBIH KYpaMBIHIA TIIOTEH

KymaiinplH apTHIKIIBUIBIFEI — CYPBINTHIH JKOK KOHE KYPaMbIHJaFbl KeMipcynap 0asty CiHes.
OpTYpIIIIriHe, TONBIPAK-KIMMATTHIK JKaraaiiap- Kymali nmoHiHAEe mnpoBHTaMUH-KapoTHH, B
Fa, ecipy TEXHOJOTHIChIHA JXoHE T.0. JKarmai- JIopyMeHnepi JkoHe TaHuHaep Oap. Kymait
Jlapra TiKeJieH OaiIaHBICTBI TYPAKThl ©HIMILUIICI JIOHIHJIET] KapOTHH MeJTIIepi CYPBITITBIK
0ap KyprakImbUIBIKKa Te3iMIi 6omysr [1]. epeKILeIIKTepiHe, COHal-aK ocy KaFaaiapblHa

Kymali ngypeic TamakTaHyFa apHalFaH OaitmaHbICcTh. KBI3BIT JK0HE caphl TYCTI TOHAEPIC
MTOTEHITHANIBI IHMKi3aT, OHTKEHI OHBIH EpEeKIIe aK JIoHJepre KaparaHja KapoTuH ker. Kymaii
KacHeTTepiHe  OalJaHBICTBI ~ ©TE  IMalgaibl IoHiHAe B TOOBIHImArsl mopymeHaep Owupmait
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JIOHIHEH JKoHe 0acKa Ja JoHII JaKbUIAapAaH KemM
emMec. MaHpI3abl aMHHKBIIIKBIIIAPBIHBIH KOl
OonypiHa  OalIaHBICTBI KyMail  aKybI3BIHBIH
OMOJIOTHSUTBIK MaHBI3BI 30p [2, 3].

Kymait moHiH Kpaxman eHepkocidi yIiiH
UKI3aT peTiHfae mnaimamanyra Oomamel. 100 xr
KyMail JoHiHEH 65 Kr Kpaxmai anyra Oonapbl.
Onpmaii KpaxManiblH KYHABUIBIFBIHBIH —KapTOIl
KpaxMaJIbIHAaH alblpMallIbUIbIFEl a3 OOJFaHBIMEH,
Kyrepi KpaxMaliblHaH dJIIeKaiiia skaKchIpak [4].

Kymaii men Oupmaii yHBIHaH IKacairaH
MEYCHbEHIH camackl MEH JoMiH Oarajayra
apHaJIFaH 3epTTeyjiep KOMIO3ULMSUIBIK —YHIBI
KOJJaHy OHIM KYpaMblHIa Mail MEH KaHTTHI
azaiiTyra MYMKIiHOIK Oepmi, ©3 Ke3erinme Oy
aZaMaapIblH AYphIC TaMaKTaHybl YIIIH Haiajisl
IIMKi3aT eKeHiH KopceTTi [5].

ACTBIKTBL Oy apKbUIbI ©HJAEY, KBICBIMMEH
micipy KyMall KpaxMalbIHBIH CiHIMALUTIITIH apTTHI-
pazapl. By akysl3 MaTpullachlHAH Kpaxmall TyHip-
IIIKTEPiHiH OeJliHyiHe OalIaHbICThI, oJapas! dep-
MEHTATHBTI KOpBITyFa OeiliMm eTenmi. AKybI3map-
IBIH CiHIMAUTT (epMeHTanus Kes3iHae jKakca-
pazapl, OYI1 JIM3MH MEH METHOHHMHHIH KeOcroiHe
okeneni. Kymail aKybI3bIHBIH CIHIMILIITIH aCThIK-
Thl YBITCHI3AAHABIPY apKbUIBI JAa KaKcapTyra
Oomanpl. CoHpmaii-ak, KymMail aKybI3bIHBIH KOPBI-
THUTYbl KaMBIPJIBIH AaIlBITY Y3aKThIFbIHA Oaiina-
HBICTBl alTapibIKTall >KaKcapaTbIHbl aHBIKTAJIIBL.
AMUIONUTUKAIBIK (EPMEHTTEP WHTHOUTOPIIAPHI-
HBbIH OCJICeHAUTIrT MEH (DUTUH KBIIIKBUIBIHBIH
Meulepl TOMEHJeHmi, Oy Kymail aKybI3bIHBIH
ciHiMiTiriHe OH acep etemi [6].

Kymaii yHBIHAH TaraMJIbIK KYHJBUIBIFBI
OolibIHINIA OMIali YHBIHAH JKacaJifaH HAaHHAH KeM
TYCITIEUTIH, al 3KOHOMHUKAIBIK THIMIUTIK TYPFBI-
ChIHAH ap3aH IIUKi3aTThl TaijJalaHy apKbUIbI
yHeMIi HaH jkacayra Oonanpl. Hanm micipyze
KYMail YHBIH Maiijanany KyMail KypambIHJa TJIi0-
TEH aKybI3/IapbIHbIH KeTicneylisirine oainansic-
Tl Oupmaii yHeiMen 20-30% kareiHacTa apasnac-
TBIPY YCHIHBLIAbI [7].

Hanne! amsiMaiicei3 galfiinaay Kes3iHae Ky-
Mail JIoHIHIH YHBIH KOJIJaHy, HOTHIXKEJIEp KepceT-
kenaert, 10%-maH acmaysl Kepek, OHIa HaH cara-
CBIHBIH (PM3UKA-XUMUSUIBIK, KOHE OpraHoJIeNTHKA-
JIBIK KepCceTKimTepi cakranasi [8].

OJIEMHIH KOITETeH eNepiHae KyMai JToHi-
HEH >KacajifaH yH Oupail yHBIHBIH Oip OeiriHiH
OpHbIHA HAH-TOKAII J>KOHE YHHAH >KacaliFaH
KOHJIUTEPIIIK oHiMAepai (IpSHUKTEp, KEKCTep)
eHIipy/Ie KoimaHbutaasl [9].

bunait HanbplH micipy camacelH Oaranay
IToBosmxust ceneKkys >KoHE TYKbIM IIapyalbUIbl-
Fbl FBUIBIMU-3€PTTE€Y MHCTHTYThl KyMal YH
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KOCIIAChIH KOCY apKbUIBI TaFaMJIbIK KyMail COpT-
TapblH KOCY Ke3iHze OapibplK cama KepceTKimTepi
ooiiptama 25% wemmepinge Po3b COpPTHIHBIH
MICIpUINeH HaHHBIH €H aKChl HYCKAChl OOJIBIIN
TaOBUTATBIHBIH KOPCETTI. 3epTTENETIH VATUIepae
aKybI3IbIH MaccanblK yieci 11,27-nen 11,77% - ra
JIeHiH ecTi, MaiibIiH MaccanbIK yieci 3,68-3,90%
KYpajbl, bUTFaIabUIbIK 35,2-n¢H 37,4% - Fa nedin
e3repai, Oy OChl KOpCeTKImTepmaiH OaKpLIayra
KaTBICTBI HOpMa IIETiHJIe eKeHiH kepcerTi. Opra-
HOJICTITUKAIBIK JKOHE (DM3HMKA-XMMUSIIBIK —cama
KOPCETKIMTEPiHE CYWEeHE OTHIPHIN, KyMal VHBI-
HBIH 25% KOCBUTYHI MICIpPiITeH HAHHBIH carachblHa
JKAreIMIBI 9cep eTeTiHi ansikTanas! [10].

"Camapa MTVY-HBIH Tamak eHIpiCl JKoHE
napproMepIik-KOCMETHKAIIBIK, OHIMIESpP TEXHOJO-
rusichl” KadepacklHaa KYPri3iireH 3epTreyiepiae
YH KOHIUTEPIIK OHIMACPIH JalbIHAay YIIIH YHIIBI
KOJI/IaHa OTBIPHIN, CamaHblH (U3UKA-XAMHSIIBIK
JKOHE OpPTaHOJICNITUKANBIK KOpPCETKImTepi OONBIH-
ma MeMIIeKeTTiK CTaHIapT TajanTapblHa COUKeC
KeJeTIH KAHTThl II€YEHbE MEH OWCKBUT aWbIH-
nmanael. Kymait YHBIH KONIaHy KOHAUTEPIIIK OHIM-
JIeplli  eHAIpyle OTe TMePCIEKTUBAIbl CKCHIIT
AHBIKTAIBI, OipaKk OYJI IIWKI3aTThIH CPEKIIEITiK-
Tepi OHTAlIBI opMyNaHbl i3/1ey YIIIH KOCBIMIIA
3epTTeyliep Kyprizyai Kaxer eremi [11].

OyHKIMOHAIBI TIFOTEHCI3 KEKCTep *kKacay
YIIH OpTYpJi COPTTaplaH aiblHFaH KyMad YHBIH
KOJIJIaHFaH Ke3/ie Oakpliay YATUIEpiHIeri YHHBIH
TYC1 aK JKOHE CapFhIlll, TYTaC YHTaKTaJIFaH KyMaii
YHBIHJA allIBIK CapFBIl TYCTEH KOHBIPFa JeHiH
CYpBITIbIHA ~ OaWNAHBICTHI €KEeHI  aHBIKTaJJIBL.
YHHBIH BUIFAJIBUIBIFBl  KAJIBINITHL OOJIBI JKOHE
15% - nman acnansi [12]. Kymait yHbI aKybI3bIHBIH
(bpakmusUTBIK  KYpamblHA — COHKEC  TIIIOTEIHH
MeJiepiniy eH TemeHi JI-246/17 (7,98%), an
JKOFaphbl CYphINThI Ouai yaeiaaa 31,17% Gompl.

Byt s)xyMBICTBIH MakcaTbl Oenrini 6ip GpyHK-
MOHAIIBIK KAacHeTTepi Oap TaramMibIK KYHbI-
JIBIFBl  JKOFAphl JKaHA KOHAWUTEPJIK eHIMaepi
yxacay OOJJIbI.

3epTTey MiHAETTEpiHE MBIHATIAP KipAi:

- Konaurepiik eHiMaep eHaipiciHae KyMai
JIOHIHEH YHIbI  KOJIJAHYZABIH  OPBIHIABUIBIFBIH
Heri3zey;

- Kymaii moniHeH kacayFaH YHABI Taima-
JlaHa OTBIPBIN, MEUYCHBbECHIH FHIIBIMU HETI3MIENTreH
pelenTypackl MEH TEXHOJIOTHSACHIH 33ipIey;

- JlalibIH ©HIMHIH CanaJIbIK KOPCETKIMITePiH
aHBIKTAY.

Kymaii 7oHI XHMUSUTBIK ~ Kypambl MeEH
TaFaMJIbIK KYHJIBUIBIFBI OOWBIHINA JKYTepi MeEH
KapaKyYMBIK JIOHIHE JKaKbIH, Oipak aWTapIibIKTai
ap3aH. bateic Kazakctan oOJBICBIHIA KyMaiimbl
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ecipilyi OHBI TaMaK canacblHAa KalTa eHIey
XKOHE TMaljanaHy YVIIH KEeH TepCleKTUBaIap
amrager. Kywmait moninme B mopymenmepi Oap:
0,277 wmr/100 r tuamun, 0,053 wmr/100 r
pubodnasus; 5,187 mr/100 T HUKOTHH KBIIIKBLIBL;
0,930 wmr/100 r manToTeH KBIMKLUIBL, 0,345
Mr/100 r nupuaoKcuH; MakpodieMmeHTTep: 311
mr/100 r xanwmit; 288 mMr/100  docdop; 12 mr/100
r kaneimit; 120 mr/100 r marawmif; 3 mr/100 r
Temip; mukposnementrep: 12,2 mMkr/100 r cenen,
1,44 mr/100 r meipbim, 1,26 mMr/100 r mapraseri,
coHbIMeH Katap 12,5% axysbi3, 72% xpaxmai, 4%
Maii, 6,6% IHeTaIbIK TAIIIBIK KOHE TaJIIbIK.

Kymali yHBI amam ar3acbhlH KacHUETTepi
JKarplHAH JKaHyap TEKTeC aKybI3JAaplaH >KaKChl
afpeIKIa epeKIICIICHETIH aKybI31apMeH
KaMmTaMacel3 etenmi. Kymal akybI3bl KaHIarbl
XOJICCTCPUH]II TOMEHJACTEAl KOHE aJlaMHBIH ac
KOPBITY *OJIBIH KAJIBITIKA KENTipei.

3epmmey mamepuanoapsl men aoicmepi

Kecre 1. [leuenbeHiH penentypacsl

3epTTeynepai OpbIHAAYABI JKY3€re achlpy
YIIIiH:

- MEMCT 5900-73 "Konmutepiik eHIM-
nep. blmranm MeH Kyprak 3aTTapAbl aHBIKTAY
omicrepi" [13];

- MEMCT 10114-80 "¥HOpl KOHIUTEPIIK
eHimzep. Cy CiHipy KacueTiH anbikTay daici" [14];

- 3epTXaHaANBIK JKYMBICTApABI OPBIHIAY
YIIiH 9icTeMeliK HycKayiaap OOMBIHINA JerycTa-
nusuTeIK Oaranay, 2015 [15].

Homuoicenep rcane onapovt mankuliay

"Yourip xan areiHmarsl BKATY" KEAK
"Tamak oHE KaliTa eHIEY ©HAIpiCTepiHiH
TEXHOJIOTHACH" 3epTXaHachlHAa KyMail JoHIHEH
)KacaJlFaH YH apKbUIbI TIeYeHbe JalbIHIay Ke3iHie
Toxipube xyprizinmi. bakputay perinme 100%
Oupaii yHeiHaH, 50% kymaii yHbiHaH (1 Hycka)
xone 100% kymaii yHbIHAH (2 HYCKa) 93ipJeHreH
neyeHbe KOoMaHeUIgsl. Pementrypa 1-kecrenme
KEJTIpUITeH.

Muxisar Bakpinay yurici 1-mmi yori (50% Gumait yasr | 2-mmi yorri (100%
(100% Oupmait yHBI) xkoHe 50% KyMail yHBI) KyMail YHbIHaH)
bunaii yapt MEMCT, 100 50 -
Kymaii yHBI, 2-CYpBINTHL, T - 50 100
Capsl mMaid,r 50 50 50
Cyt, em® 30 30 30
KaHrt, T 50 50 50
Ac comacel, T 4 4 4
Baununus, r 4 4 4

[leyenbe KaMBIPBIH JalbIHAAY MPOIECT Ke-
Jeci Ke3eHIepAeH TYpIbl: Oipkeiki KambIp 93ip-
JIey, OHBIH JAWbIHABIFBIH aHBIKTAY, KaMBIp HIIEY,
KaJbIIITay XKoHe Ticipy. JlaiibiH KaMbIp Kaybinray
anneiaga 30 MUHYT canKbIHAATBULIBL.  Kambip

209000
) ) ), @T@€

1- 50% Kwa) VHBI MEH ) if
' 50% onaan yHel i

) &

&
£

3-100% Kymawn YHbiHaH

a)

)

180°C Ttemmeparypaga 15 MUHYT micipiii.
OHiIMHIH AaiiblH OOJIybl alIbIK KOHBIP PEHKTEpi
MEH YHTakKTalyMeH aHbIKTangsl. [ledeHbeHiH
micipyre JeiiHri xoHe Kelinri OeiiHeci 1-cyperte
KOPCETIITEH.

Y " %
 280%xyman
6HAaN YHBIHAN & ol
3 / 3,

Cyper 1. IleuenbeHiy micyre zeitinri (a) xxoHe Keiiinri 6eiineci (0)
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JlaiiblH ©HIMHIH BUIFIIBLUIBIFBI 1-11i HyC-
kana 8,1-nen Oakpuiay ynricige 11,3-ke neiiin

Kecre 2. [leueHpeHIH (hU3UKATBIK KOPCETKIMITEPI

e3repai. OHbI 2-KecTe/ieH OaliKaii aaMbl3.

. Baxsuiay yarici 1-mmi yari (50% 2-1mi yuri
Kepcertkimrep (100% Ginaii yHb) Oumail YHBI XKoHE (100% xymait | HCPqs
50% kymaii yHbI) YHBIHAH)
blnranapuisik, % 11,3 8,1 8,3 0,66
Cy cinipyi, % 204,9 210,2 151,9 8,09

Kymaif yHBIHAH kKacajiFaH TEYCHBCHIH JIe-
TYCTalMSUIBIK Oarayay HOTHXKeCi (CypeTr 2) yHIbI
50:50 kaTplHAcTa maiijanaHy IOMJIK KacHUeTTepi,
KOHCUCTEHIIMSCHL, TYyCi OOMBIHIIA €H >KaKCHI

&

w

CbIpTKbl
kenberi

Aami

m Bakbinay yarici

Cypert 2. 5 GaIDIIBIK YITieri JerycTalsuIbIK Oaranay

[leyenbe camachbIiHBIH MaHBI3IbI KOPCETKIIII
BUTFAIIIBUTBIK  OOJBINT TaOBUTAIBI: OJ HEFYPIIBIM
Kell 00JIca, OHIM carachl COFYPIBIM XKOFaphl OoJa-
Il bliranapuiblk ©HIMAEPAIH KEYSKTUIIriH CH-
MMaTTaigel KoHE BIIFAJIJaHFaH IeYEeHLE MACCaChl-
HBIH [TalibI30€H KOPCETUITeH KYPFaK IIeYeHbEe
MaccachlHa KaThIHACKI OOJBIT TaOsuTagbl. JKakchl
MEYECHbEre Cy TE3 CIHE/I.

blnrangeinelk kepceTkimi OipiHII HycKana
aiitapnbeikrait xorapel 0onasl (NSRO,5= 8,09%) —
210,2%, exinmi uyckaga 151,9% neiiin TeMeH-
nemi, Oyl eHIMHIH KEeYSKTUTITIHIH TOMEHACYIMeH
OaiiiaHpICTBl OOJYBI MYMKiH, Oakpuiay yirigeri
kepcetkim 204,9%.

Kopvimuinoot

"Yourip xan ateiHmarel BKATY" KEAK
"Tamax koHe KalTa eHJIey OHJIPiCTEPiHiH TEeXHO-
JIOTHSACHI" 3epTXaHaChIHIa KyMal JoHIHIH YHBIHAH
MeYCHbE JalbIHAAy XOHE ChbIHAY KyMad YHBIH
naiganaHa OTBIPBII, IEYeHbEHIH (GU3UKAIIBIK KOp-
cerkimrepinin MEMCT Ttamanrapeina coitkec-
TITIH KOPCETTI, aJl MoMIIK Oaraynay 1-HycKamarsl
€H >KOoFapbl opTama Oamnabl kepcerti — 4,52, on

KoHcucTeHuma

W 50% Kymaii yHbIMeH

24

HOTHXKE Oepmi, CBIPTKBI TYpi MeH Hici Oakpuiay
YJITICiHEH COoJl TOMEH, OYJ1 OChl KOpCeTKIIITepai
OJlaH 9pi KaKcapTy MYMKIHAIKTEpiH 3epTTeyi
KaXeT eTe/Ii.

4’5 |‘ | I‘ ‘l
2,5

Tyci Uici CoHgbl BaFacobl

100% KymaW yHbIMEH

YTiTiTy KacHeTIMEH J>KOHE JKarbIMJIbl JI9Mi MEH
XOIII MiCIMEH CHITaTTalJbl, 2-11i HYCKaJa THICiH-
me — 4,28, 6akputay ke3inne 4,32 6amn O6ap. Yuri-
HIH €H >KOFaphl bUIFAJIIBUIBIFBI OaKbLIAY YJTICIHIC
oosapl — 11,3%, 1-mi sxoHe 2-111 HyCKalapbiHAA
maMaMmeH Oipaeil kepceTkimTepmeH, 8,1% xoHe
8,3% OonraHbIH aHBIKTAABIK. CyIbl CIHIpY Kep-
ceTkimi Oupail yHel MeH Kymai KocmackiH 50:50
KaTBIHACHIH/IA J)KOHE TeK OWail YHBIHAH JKacaJFaH
OHIMJIC KOJIJaHFaH Ke3Jle €H JKOFapbl OOJIIBI,
coiikecinire 210,2% sxone 204,9% kepcerTi.

OTKI3iIreH Toxiprbe IocTypIni eMec MIHKi-
3aTThl — JOHII KyMaijbl TIeUYeHbe OHIIpiCiHIE
naiianany TIepCIIEKTUBAChIH KOpCeTTi, Oipak
OHJIIpiC perenTepi MEH TEXHOJOTHSUIAPBIH OJaH
opi 3epaeneyal XKoHe KETUIAIpY Il Tanam eTei.
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FUNCTIONAL WHEY-BASED DRINKS WITH
GRAPE POMACE EXTRACT AND FRUIT JUICE
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Industrial waste leads to pollution and deterioration of the environment, as well as harming the living popula-
tion and animals. Whey, being a by-product of milk processing, is a source of protein and nitrogenous compounds,
carbohydrates, lipids, mineral supplements, vitamins, organic acids, enzymes and macro- and microelements. Amino
acid content of whey is represented by amino acids of protein substances and free amino acids. The next valuable
secondary raw material is grape pomace, which is practically not processed and becomes a factor of anthropogenic
load, polluting the environment. Grape pomace has a rich chemical composition, especially a large number of phe-
nolic compounds, which have antioxidant properties. Currently, there is a significant increase in the production and
consumption of soft drinks with various additives, the composition of which is replete with unnecessary colors and
flavors. The aim of the work is to use milk whey for the development of technology of drinks of functional purpose,
which will directly increase the efficiency of its processing, as a secondary raw material in industrial production, as
well as serve the purpose of improving the environmental situation in places where milk processing plants are locat-
ed. In particular, the creation of functional drinks on the basis of milk whey with the addition of grape pomace, fruit
juices and pectin, will enrich the milk drink with a complex of biologically active substances, trace elements, antioxi-
dants, vitamins. Using organoleptic and physico-chemical parameters, two technologies of functional drinks based
on milk whey with 25% Husein Black grape pomace extract, in the first 25% cherry and in the second 25% peach
juices were developed. The first formulation demonstrated noteworthy macro- and microelement content, including
calcium (12.10%), sodium (5.04%), magnesium (1.60%), phosphorus (7.31%), and potassium (24.61%). Similarly,
the second formulation exhibited significant macro- and microelement composition, including calcium (9.50%), so-
dium (4.28%), magnesium (1.33%), phosphorus (6.37%), and potassium (21.91%). All microbiological indicators
meet the requirements of GOST and indicate the absence of pathogenic microflora, which is one of the indicators of
guaranteed sanitary well-being of the proposed products. The developed drinks have pleasant organoleptic indica-
tors, high biological value and low cost price.

Keywords: Functional food products, secondary raw materials, polyphenols, antioxidants, mac-
ro- and microelements.
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Onepkacinmix KaioblKmap KOpUiazanw OpPMAaHbly, JACMAHYbIHA JCIHE HAULAPAAYbING JKeneli, COHbIMEH
Kamap mypelnoap men xycawyapaapza 3uan keamipedi. Cym capboicyvl, cymmi oH0eyOin dcanama OHiMi, aKyvl3
JHcane azommol KOCbLAbICIMAPObIH, KOMIpCYa1apovly, AunuOmepoin, Munepandvl KOocnaiapoviH, GUMAMUHOEPOIN,
OP2aAHUKABIK, KblUWKbLIOAPOblY, (hepmenmmepoiny JHcane MaxKpo - dHcaIHe MUKPOIIeMeHmmepoiy Ko3i 00.1vin
maodvinadsl. Capvicyoblyy AMUHKbIUIKBLIOADLIHBIY KYPambl aKybi30bl 3ammapobly AMUHKbLIUKLLIOAPb. MeH 00C
AMUHKBLUKBLI0apblHan mypaovl. Keneci KyHOwl Kailmanama wukizam-jcy3im Col2blHObLIAPbL, 01ap ic JHcy3iHoe
OHOeIMel0l JHCIHe KOPULazan Opmansl JACMAiimblH AHMPONnozendik gaxmopza ainanyoa. Ky3im covizotnosinapol
Oai xumuanvlK Kypamea ue, acipece AaHMUOKCUOGHmMmMbL acepi 6ap henonovl Kocovlivicmapowvly Kon monuiepi oap.
byzinzi manoa Kypamvl Kayxcemciz mycmep MeH Xoui uicmepze moJibl Ipmypii Kocnanapvl 6ap ankozoabciz
CYCbIHOAPObl OHOIPY MEH MYMUbIHYObIH AUMAapAblKmail ocyin aman omyze 0601advl. Kymvicmosly makcamol cym
CapulCybli PYHKYUOHAI0b! MAKCAMMA2bL CYCHIHOAP MEXHON0ZUACHIH 23ipaey Yuin naioanany 60asin madwviiaosl,
Oy onwvl OHEpKacinmiK OHOipicmepoe Kanimanama wukizam peminoe onoeyoiry muimoinizin mikenei apmmuipaowl,
COHOAU-aK, cym oOHOey 3ayblmmapulHll, OPHANACKAH Jcepaepindeci IKOJ02UANBIK HCA0alidbl  JHcaKcapmy
Maxkcamuina Kplzmem emeodi. Aman aiumxanoa, Hey3im cbieblHObICHl, HCEMIC WBIPLIHOAPLL MEH NEKMUH KOCbLI2AH
cym capoicybl HecizinOe (QYHKUYUOHANObL cycblHOap d3ipaey OHIMOI OuonouAnvlK Oencendi 3ammap,
MUKpOINEMEHmMMmeEDP, aHmMUOKCUOaummap, O0Ipymenoep Keuienimen oOaiivimadvl. Op2anoienmuKanvlK HeaHe
duzuka-xumuanvik kopcemkiuimepoi nainidanana omuipvin, 25% xapa Xyceiin jcy3im col2blHObICHIHA KOCLIMULA
25% wue yncone 25% wiaboanvl wblpolHbl KOCHLUIZAH CYML CAPLICYbl HE2i3iHOe (PYHKUUOHANOBIK CYCHIHOAPOLIH, €Ki
mexHonozusAcyl 23ipnendi. Anvinzan ynzinepoe Keneci MAHbi30bl MAKPO JHcane Mukpoinemenmmep oOap. bipinwi
yazioe kanvyui -12,10%,nampuii-5,04%,maznui -1,60%,pocgpop-7,31%,xanuit -24,61%, an exinwicinoe -kanvyui-
9,50%, wnampuii -4,28%, macnun -1,33%, pocgop-6,37%, kanun -21,91% oncone o6ackanap. bapavik
Mmukpoouonozuanvlk kopcemkimumep MECT mananmapvina caiikec Keneoi dcoHe NAMO2EHOIK MUKPODIOpanviy
HCOKMBIZbIH  KOpcemeodi, Oyn  YCbIHbLIAmbIH  OHIMHIH  Keniidenoipincen Canumapivlk 1-ayKamvlHbll
Kopcemkiwmmepiniy 0ipi Oonvin  maodvinadvl. O3IpaeHzeH  CYyCbIHOApOblY,  IHCAZLIMObL 0pP2ano1enmuKaIblK
KopcemKiwimepze ue, OUONOUANBIK KYHOBLIbIZbL JHCO2APBL JHCIHE Oe  OHIMHIN O03iHOIK KYHbl MOMeH 001bin
maowinaosl.

Herisri cezgep: @yHKIMOHANABI TaMaKTaHy eHiMJepi, KaiiTanrama mmukisat, noiaudenoanap,
AHTHOKCHIAHTTAP, MAKPO-KOHE MUKPOJJIeMeHTTep.

OYHKIOUOHAJIBHBIE HAIIMTKHU HA OCHOBE CBIBOPOTKHN C SKCTPAKTOM
BUHOI'PA/THOM BBIDKUMKH U ®PYKTOBBIM COKOM

AA. VTEBAEBA, *P.C. AJIMBEKOB, *M.A. CBICOEBA,
35, OPBIMBETOBA™, *4.A. ABJIALLL, “)K.A. ABUIII

( ¥Oxkno0-Kaszaxcranckuii yausepeurer um. M. Ayszosa, Kazaxcran, 160001, Illeivkent, np.Tayke xana, 5
?KazancKuii HAIHOHAJILHBIH HCCIEI0BATEILCKAI TeXHOJIOTHIeCKH yHABEPCHTET,
Kasans, Pecniybsinka Tarapceran, Poccniickas ®egepanus
3 J0xno0-Kazaxcranckas MeIumuHcKasi akagemusi, Kazaxcran, 160001, lIpiMkenT, 1. Ab-®apabu, 1)
DIIeKTpOHHAS TI0YTa aBTOpa-KoppecmoHeHTa: orim@mail.ru*

Ilpomvruinennvie omxo0vl npueodAm K 3aZPAZHEHUI0 U YXYOULEHUIO COCMOAHUA OKpyxycawuieil cpeovl, a

maksice HaHocam 6ped Hacenenuio u idcueomuvim. Col6OpomKa, A61AACL NOOOUHBIM NPOOYKMOM HepepadomKu
MOJI0KA, AGNAEMCA UCHIOYHUKOM DE/IK08 U A30MUCHbIX COCOUHEHUTL, Y2/1€60008, TUNUO08, MUHEPAIbHBIX 000ABOK,

27


mailto:orim
mailto:orim@mail.ru

AJIMATBI TEXHOJIOTHSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne3.

BUMAMUHO8, OP2AHUYECKUX KUC/IOM, (hepMEHn 06, MAKPO- U MUKDPOINEMEHMO08. AMUHOKUCTOMHBLI COCMAE MO10Y-
HOIl CbIGOPOMKU NPEOCMAsieH AMUHOKUCIOMAMU OeNKOGbIX eeujecme u ce0000HbIMU amuHokuciomamu. Ewe
OOHUM UEHHBIM GMOPUYHBIM CHIPLEM AGNAIOMCA GUHOZPAOHbBIE BbINCUMKU, KONOpbIe NPAKMUYECKU He nepepada-
MbIGAIOMCA U CHIAHOBAMCA (PAKMOPOM AHMPONO2EHHOU HAZPY3KU, 3AZPAIHAIOUWUM OKpYHCarouwyo cpedy. Buno-
2PAOHbIE GBINCUMKU UMEIOM 002amblil XUMUUECKUII COCIMAG, 8 UX COCHIA6e OCODEHHO 00nbUioe Kouuecmeo ¢he-
HOJILHBIX COeOUHEeHUll, 001a0arwux AHMUOKCUOGHMHbIMU ceolicmeamu. B nacmoawee epema moxucno omme-
mMumo 3HAYUMENbHBLIL POCH RPOU3EOOCEA U NOMPEDIEHUA He3AIK0201bHBIX HANUMKOE C PA3TUYHLIMU 000a8Ka-
MU, COCIAE KOMOPBIX U300UTIYem HEHYHCHBIMU Kpacumenamu u apomamuzamopamu. Ilenvto pabomot aensemca
UCNOIb306aAHUE MOJIOUHOIL CHIGOPOMKU ONA PA3PAOOMKU MEXHOI02UN HARUMKOS (IYHKUUOHAIbHO20 HA3HAUEHUS,
YmMo HenocpeocmeeHHo nogvicum IPdhekmugHocms ee nepepadomku, 6 Kauecmee MOPUUHO20 CbIPbA RPU NPO-
MbLULTIEHHOM RPOU3B00CHIGE, A MAKMCe NOCIIYHCUM Yeau YayuuieHus IK0102u4ecKoll 00CmanoeKu 6 Mecmax pac-
nonoscenus MojioKonepepadbamoléarouux npeonpuamuil. B uacmnocmu, cozoanue yHKyuOHANbHBIX HARUMKOS
Ha OCHOGE MOJIOUHOI CHIGOPOMKU C 000AGNEHUEM GUHOZPAOHBIX BbINCUMOK, (PPYKMOGLIX COKOG U NEKMUHA NO0360-
aum 0602amums MOJIOYHBLE HANUMOK KOMNIEKCOM DUOI02UYEeCKU AKHUBHBIX 8EU4ECHNE, MUKDOIIEMEHN 06, AHMU-
oKkcuoanmos, eumamunos. bvinu paspabomanvl 06e mexnonozuu QyHKYUOHATbHBIX HANUMKOE HA OCHOGE MOJI0Y-
HOIl cvleopomKu ¢ 0odasnenuem 25% IKCMPAKma vlIHCUMOK UEPHO20 sunozpaca Xyceiina, 6 nepeoii 25% euuineso-
20, a 60 eémopoit 25% nepcukosozo coxos. Ilepsasa peyenmypa npodemoHCmPUposana 3HAYUNEIbHOE COOEPIHCAHUE
MAaKpo- U MUKpOdI1eMeHmos, éxniouasn kanoyuil (12,10%), nampui (5,04%), maenuii (1,60%), gocgpop (7,31%) u
Kkanuit (24,61%). Ananozuunvim odpazom, emopas peyenmypa umeia 3HAUUMeENAbHLLIL COCAE MAKPO- U MUKDOIJIe-
Menmos, ekrouasn karvuuii (9,50%), nampuir (4,28%), maznuii (1,33%), pocgpop (6,37%) u xanuii (21,91%). Bce
MUKpoouonozuueckue noxkazamenu coomeemcmeyiom mpeoosanusm I'OCT u ceudemenscmeyrom o6 omcymcmeuu
RAmMozZeHHOU MUKPODAOPBL, YUMo A61AEMCA 00HUM U3 ROKA3AmeNeil 2apaHMUPOAHHO20 CAHRUMAPHOZ0 D1A20ROTY-
yusn npeonazaemoii npodykyuu. Pazpabomannsie nanumku 0oaadaom xopowiumu op2aHoNenmMu4ecKUMUu noKaza-
meAMU, 8bICOKOI OUON02UYECKOU YEeHHOCMbBIO U HU3KOU cefecmoumMocmoio.

KiroueBble ci10Ba: npoaAyKThl (YHKUHUOHAJLHOIO NMUTAHUS, BTOPHYHOE ChIpbe, MOJIU(EHOIbI,
AHTHOKCHIAHTBI, MAKPO- M1 MUKPO3JIEMEHTBI.

Introduction Research evidences have proved that the
The utilization of secondary dairy raw ma- supplementation of various fruits can be very ef-
terials presents an opportunity for diversification fective for the treatment for various diseases. One
within the dairy industry, particularly through the of the research evidence claimed that that the dai-
exploration of whey-based products. Whey, a by- ly consumption of whey guava beverage has
product of cheese, cottage cheese, or casein pro- shown a significant impact on the hemoglobin
duction, boasts a rich nutritional profile compris- levels of the school-adeg children [6].
ing proteins, nitrogenous compounds, carbohy- Development and optimization of whey-
drates, lipids, vitamins, enzymes, mineral salts, mango beverage with ginger extracts were devel-
and organic acids. Notably, whey proteins are dis- oped successfully. The herbal beverage was de-
tinguished by their abundance of essential amino veloped with different percentages of ingredients
acids, making them highly valued in the realm of 5%, 7% and 10 % of mango pulp, 82-87% whey
functional foods and beverages [1]. was used, 0.5% ginger extract and 0.05% of guar
Recent studies have shed light on the nu- gum was used [7]. Study aimed to develop whey-
anced differences between cheese and curd whey, based herbal beverages. The cost of the formulat-
with curd whey exhibiting higher concentrations ed whey brahmi drink, whey mint drink, and whey
of select amino acids such as valine, phenylala- jaljeera drinks were Rs.18.33/250ml,
nine, leucine, and isoleucine. Moreover, the pres- Rs.20.20/250ml and Rs.14.75/250ml, respective-
ence of a-lactalbumin and B-lactoglobulin in whey ly. The study concluded that nutritionally rich
proteins further contributes to its superior biologi- whey-based herbal drinks can be recommended to
cal value compared to proteins from other sources all group of people [8].
[2-4]. This nutritional richness positions whey as a Whey beverages supplemented with fruit
promising ingredient in the development of func- juice, milk or milk permeate, or nutraceutical
tional beverages, particularly when combined with compounds are estimated to occupy a larger stake
extracts from plant sources. in the dairy and functional foods market in the
Whey is also utilized with vegetables for near future. Heat-triggered sedimentation is the
the development of beverages. A whey based major challenge of whey-based beverage industry.
herbal beverage was developed with carrot, beet- To overcome this handicap and protect the nutri-
root, mint and ginger [5]. tional value of whey beverages, nonthermal food
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processing technologies may well be considered
as alternatives to heat treatment.

Functional beverages fortified with whey
protein and fruit fillers have garnered attention for
their potential to deliver both nutritional benefits
and sensory appeal. Studies have shown that
blending traditional whey with fruit juices or
pulps enhances the sensory attributes and con-
sumer acceptance of these beverages [9]. Fruit-
flavored whey beverages have demonstrated high-
er acceptability scores compared to control formu-
lations containing 100% traditional whey [10,11].

Further exploration into the integration of
whey protein with various fruits and vegetables
has yielded promising results. Homemade fruit
and vegetable whey beverages, comprising a
blend of acid whey and other ingredients such as
carrot puree, rosehip puree, sea buckthorn jam,
pear puree, concentrated cherry juice, parsley, and
banana puree, have shown potential in enriching
dairy products with enhanced health-promoting
properties [12].

In addition to fruit juices, grape pomace ex-
tract has emerged as a valuable additive in whey-
based beverages. Grape pomace, rich in phenolic
compounds and antioxidants, offers functional
properties that can augment the nutritional profile
and health benefits of beverages [13,14-17].
Moreover, the recycling of grape pomace contrib-
utes to sustainability efforts within the food indus-
try, mitigating ecological disturbances caused by
its disposal [18].

Besides all these factors various research
evidences have proved that functional whey bev-
erages have potential to be utilized in various
forms and can be alternate healthy source of nutri-
tion in daily diet when compared to other thirst-
guenchers. The various nutrient content and their
health potential health benefits of whey protein
makes it to be equally suitable for utilization ra-
ther than wasting and treating it as a byproduct.

In terms of chemical composition, grape
pomace is rich in a polysaccharide complex and
contains significant amounts of phenolic
substances and lignin (Table 1).

Table 1. Chemical composition of the skins of some technical grape sorts [19]

Components Content in grape varieties,
mg /100 g dry preparation
White Red

Polysaccharides (total of monomer com- 42-44 41-45
ponents), including L-cellulose 24-25 24-25
Phenolic and lignin-like substances 36-38 37-39
Nitrogenous substances (nitrogen content) 1.4-1.6 1.5-1.8
Residual ash 2.5-2.7 2.6-2.8

The development of functional beverages,
such as apple-whey-based ready-to-serve (RTS)
beverages, underscores the potential for innova-
tion in this field. By blending apple juice with
whey and jaljeera extract, researchers have pro-
duced beverages that maintain quality under vari-
ous storage conditions [20]. Building upon these
findings, our research aims to investigate the addi-
tive effects of grape pomace extract and fruit juic-
es, particularly cherry and peach, in whey-based
beverages.

In summary, this study seeks to contribute
to the advancement of functional beverage devel-
opment by exploring innovative combinations of
whey protein with grape pomace extract and fruit
juices. By leveraging the nutritional richness of
whey and the bioactive compounds present in
grape pomace extract and fruit juices, we aim to
develop beverages that meet consumer prefer-
ences for taste, convenience, and health-
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promoting benefits. Through a comprehensive
analysis of previous research and consistent ex-
perimental methodologies, this study aims to
bridge existing knowledge gaps and offer insights
into the formulation of functional whey-based
beverages.

Materials and research methods

Studies of raw materials and finished
products to determine physical and chemical
properties were carried out using appropriate
methods:

1) One of the main physico-chemical
indicators of whey beverage is the dry matter
content. The dry matter content was determined
using a GOST ISO 2173-2013 [21]. This method
is highly accurate and technically simple. The
method is based on determining the refractive
index (refraction coefficient) and some of its
functions. It is applied for identification of
chemical compounds, quantitative and structural
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analysis, and determination of physical and
chemical parameters of substances;

2) Titratable acidity of the product was
determined according to GOST ISO 750-2013
(GOST 750) [22].

3) Organoleptic evaluation of finished
products is carried out by closed tasting method,
developed based on GOST 33957-2016 (GOST
33957) [23]. The following indicators are
monitored: appearance and consistency, smell and
taste, colour.

4) The mass fraction of protein was
determined in accordance with GOST 23327-98
(GOST 23327) [24].

5) The antioxidant activity was determined
according to the amperometric method (GOST
54037) [25] on the device “Svet-Yauza-01-AA”.

6) Microbiological parameters of whey-based
drinks were analyzed in accordance with the Meth-
ods for detection and enumeration of lactic acid
bacteria (GOST 10444.11) [26].

To determine the composition of micro- and
macroelements, the method of inductively coupled
plasma mass spectrometry (ICP-MS) and also
scanning electron microscope (SEM) were used.
ICP-MS is very useful in determining all elements
simultaneously, thereby shortening the measure-
ment process [27-29].

In the course of the study, recipes and
technologies for the preparation of whey based
drinks with the addition of grape extracts were
developed, the physico-chemical properties of
beverages were determined.

Results and discussion

The technological process for the produc-
tion of whey-based drinks includes the follow-
ing technological operations:

- Raw material reception and preparation;

- Preparation of milk whey;

- Preparation of dairy-free beverage com-
ponents (apple pectin, citrus pectin, grape
extract, fruit juices);

- Mixing of all ingredients;

- Cooling and packaging.

During the process milk whey pasteur-
ized, cooled up to 10 C, then grape pomace
extract and peach or cherry juice are added in
an amount of 20-25% and pasteurized by
heating to 65-67°C with 1.0-2.0 min of soaking,
as well as a mixture of apple and citrus pectin in
equal proportions of 0.5-1% is added, all
ingredients are thoroughly mixed for 5 minutes,
cooled, poured and packaged.

Thus, the process of preparing a
functional whey-based drink with grape pomace
extract consists of the following main process
steps shown in Figure 1.

Fruit

extract

Grape pomace
( juice

Milliwhey

Pasteurization Apple
T=65-67°C
t=0.5-1.0 min

Cooling
T=8-10°C.

Pasteurization
T=65-67°C
t=1 .0\52 .0 min

Citrus pectin
pectin

Mixing

t=5 T’n

Cooling

Pouring

s

Packaging

Figure 1. Technological scheme of the functional whey-based drink with grape pomace extract

A recipe was compiled in accordance
with the technology and the organoleptic char-
acteristics of the whey drink with extracts were
studied from two different varieties of Hussein
Black and Taifi Pink grapes pomace were inves-
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tigated. Tables 2 and 3 show the experimental
recipe for a functional whey-based drink with
different fruit juice and grape pomace extract
compositions.
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Raw materials Samples
Nol | No2 | No3 | No4 | No5
Milk whey 39 49 49 49 49
Hussein Black grape 30 50 35 25 15
pomace extract
Cherry juice 30 15 25 35
Apple pectin 0.5 0.5 0.5 0.5 0.5
Citrus pectin 0.5 0.5 0.5 0.5 0.5
Total 100 100 100 100 100

Raw materials Samples
Nol | No2 | No3 | No4 | No5
Milk whey 39 49 49 49 49
Taifi Pink 30 50 35 25 15
grape pomace
Peach juice 30 15 25 35
Apple pectin 0.5 0.5 0.5 0.5 0.5
Citrus pectin 0.5 0.5 0.5 0.5 0.5
Total 100 100 100 100 100

Table 4. and figure 2 show the organoleptic characteristics of a functional whey-based drink with Hussein Black

grape pomace extract and cherry juice.

Table 4. Organoleptic characteristics of functional whey-based drink with Hussein Black grape pomace extract and

cherry juice

Table 2. Recipes for a functional whey-based drink with Hussein Black grape pomace extract and cherry juice

Table 3. Recipes for functional whey-based drink with Pink Taifi grape pomace extract and peach juice

Samples
Photo Appearance and Taste Smell Color
consistency
1 Homogeneous lig- | Sweet and sour Sweet and Deep red
uid and with slight | whey, astringent | sour whey
sediment taste
2 Homogeneous lig- Mild, not sour, | Milky acidic | Transpar-
uid and with slight slightly sweet, | with a slight ent pink
sediment hints of grape | grape aroma
and a slight lac-
tic flavour
3 Homogeneous lig- Mild, not sour, Sweet and Clear
uid with slight sed- slightly sweet sour whey burgundy
iment
4 Homogeneous lig- Mild, not too Sweet and Dark
uid with slight sed- sour slightly sour whey burgundy
iment sweet, astrin-
gent taste
5 Homogeneous lig- Very sour Sweet sour Dark
uid with slight sed- burgundy
iment
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Table 5 and Figure 3 show the organoleptic with Taifi Pink grape pomace extract and peach
characteristics of a functional whey-based drink juice.

Table 5. Organoleptic characteristics of a functional whey-based drink with
Pink Taifi grape pomace extract and peach juice

Samples
Ne Photo Appearance and Taste Smell Color
consistency
1 Homogeneous lig- | Brightly sweet, | Whey or Light
uid and with slight | but no grape or milky yellow
sediment peach flavours
2 Homogeneous lig- Sweet Ithasa Clear
uid with slight sed- sour smell | yellow
iment of lactic
acid
3 Homogeneous lig- | Slightly sweet It has a Light
uid with slight sed- sour smell | yellow
iment of lactic
acid
4 Homogeneous lig- Sweet Milky and Light
uid with slight sed- sour witha | yellow
iment hint of
peach
5 Homogeneous lig- | Brightly sweet It has a Light
uid with slight sed- with a milky sour smell | yellow
iment taste of lactic
acid
Appearance
5

Consistency J——Y1

—od

— 05

Figure 2. Organoleptic parameters of functional whey-based drink with Hussein Black grape pomace extract and cherry juice

Appearance
5

=—=Nol
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= Na3
i 04
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Figure 3. Organoleptic parameters of functional whey-based drink with Taifi Pink grape pomace extract and peach juice
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The results of the organoleptic studies on
functional whey-based drinks enriched with
Hussein Black grape pomace extract and cherry
juice, as well as Taifi Pink grape pomace
extract and peach juice, indicate that recipe
number 4 outperformed the alternative recipe
across all assessed parameters, including
appearance, color, smell, taste, and consistency
(refer to Figures 3 and 4). This preference for
recipe number 4 aligns with the sensory
expectations of consumers and underscores its
potential for market acceptance.

Building upon these sensory findings, a
comprehensive analysis of the physical and

chemical properties of the two formulations was
conducted according to GOST 33957-2016
standards:

1) Whey-based functional drink with 25%
Hussein Black grape pomace extract and 25%
cherry juice and 0.5% apple and 0.5% citrus
pectin;

2) Whey-based functional drink with 25%
Taifi Pink grape pomace extract and 25% peach
juice and 0.5% apple and 0.5% citrus pectin.

The results, presented in Table 6, shed
light on the compositional characteristics of the
whey-based functional drinks.

Table 6. Physico-chemical properties of the whey-based functional drinks enriched with grape pomace extract and fruit juice

Name, units No 1 No 2
Mass fraction of protein, % 0.52 0.63
Mass fraction of carbohydrates, % 0.69 5.68
Mass fraction of fat, % Not found Not found
Antioxidant content, mg/g 0.69+0.0170 | 0.37+0.0003
Titratable acidity, T°C 55 49
Mass fraction of dry matter, % 10.2 £ 0.02 9.8 +0.03
Density, kg/m?® 1030.5 1038.5
Content of elements , %
Carbon (C) - 11.23
Oxygen (O) 41.37 36.89
Sodium (Na) 5.04 4.28
Magnesium (Mg) 1.60 1.33
Aluminum (Al) - 0.43
Silicon (Si) 0.40 2.04
Phosphorus (P) 7.31 6.37
Sulfur (S) 0.87 0.69
Chlorine (CI) 6.70 5.33
Potassium (K) 24.61 21.91
Calcium (Ca) 12.10 9.50

Comparing these results with existing
literature on similar formulations and methodolo-
gies, we observe trends consistent with the
known properties of whey-based beverages
fortified with grape pomace extract and fruit
juice. The observed protein and carbohydrate
contents align with previous studies, highlighting
the potential for these drinks to serve as sources
of essential nutrients. Additionally, the presence
of antioxidants underscores the potential health
benefits associated with consumption. The
variations in titratable acidity and elemental
composition between the two recipes may reflect
differences in grape pomace varieties and fruit
juice compositions, further emphasizing the
importance of ingredient selection in product
development.

The developed samples of whey-based
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functional drinks in terms of mineral substances,
formulation No 1, consisting of 25% Hussein
Black grape pomace extract and 25% cherry
juice, demonstrates higher levels of several ele-
ments compared to formulation No 2, which in-
cludes 25% Taifi Pink grape pomace extract and
25% peach juice. Notably, formulation No 1 ex-
hibits elevated levels of sodium (Na) — 5.04%,
magnesium (Mg) — 1.60%, phosphorus (P) —
7.31%, potassium (K) — 24.61%, and calcium
(Ca) — 12.10 compared to formulation No 2 sodi-
um (Na) —4.28%, magnesium (Mg) —1.33%,
phosphorus (P) — 6.37%, potassium (K) -
21.91% and calcium (Ca) —9.50%.

This suggests that the whey-based func-
tional drink enriched with Hussein Black grape
pomace extract and cherry juice (formulation No
1) contains a higher concentration of mineral
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substances compared to the variant with Taifi
Pink grape pomace extract and peach juice (for-
mulation No 2).

The results obtained are shown in the
following Figures 4-5.

Figure 5. Mineral content spectrum of whey-based functional drink no 2.

The macroelement calcium supports the
condition of tooth enamel, is involved in the
formation and maintenance of bone mineral
density and prevents the absorption of non-
cracked proteins. There are established norms of
daily intake for adults (calcium) - 8001000 mg,
for children - 4001200 mg.

Macroelements - phosphorus and mag-
nesium - play an important role in reducing
osteoporosis. Their average daily requirement for
phosphorus for adults is 600800 mg, for children
—300+1200 mg.

The established average daily requirement
for the macronutrient potassium for adults is 2,500
mg, for children it is between 400 and 2,500 mg.

Table 7. Microbiological parameters of whey-based drinks

The established average daily requirement
of the microelement of iron for adults is 10 mg for
males and 18 mg for females, and 4 to 18 mg for
children [30].

Thus it is proved that the obtained products
contain vital macro- and microelements.

The microbiological parameters of whey-
based drinks are presented in Table 7 and com-
pared between two formulations over a span of 15
days. These parameters are crucial indicators of
product safety and quality, ensuring that the
drinks are free from harmful microorganisms.

Microbiological parameters of whey-based drinks No 1 No 2
according to the TR CU 033/2013 lday | 7days | 15 lday | 7days 15
days days
Number of mesophilic aerobic and facultative | 1x10° | 1x10* | 1x10* | 1x10% | 1x10® | 1x10* | 1x10°
anaerobic micro-organisms, CFU/ g(cmq), no
more than
Weight of the product (g/cm?®), not allowed:
E. coli bacteria (Coliformes) 0.1 Not found Not found
Pathogenic, Salmonella 25 Not found Not found
S.aureus 1.0 Not found Not found
L.monocytogenes 25 Not found Not found
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For both formulations, the number of mes-
ophilic aerobic and facultative anaerobic microor-
ganisms is within the permissible limits through-
out the observation period, as specified by the re-
quirements of the Technical Regulations of the
Customs Union “About the safety of milk and
dairy products” (TR CU 033/2013) [31]. This in-
dicates that the drinks maintain microbial stability
and meet regulatory standards for microbial con-
tamination and guaranteed sanitary well-being of
the products produced [32].

Regarding specific pathogenic microorgan-
isms, including E. coli bacteria (Coliformes),
Salmonella, S.aureus, and L.monocytogenes, none
were detected in either formulation during the en-
tire 15-day period. This absence of pathogenic
bacteria underscores the hygienic production pro-
cess and the effectiveness of microbial control
measures applied during manufacturing.

Comparing the microbiological parameters
between the two formulations, no significant dif-
ferences are observed in terms of microbial counts
or presence of pathogenic bacteria. Both formula-
tions exhibit similar microbiological profiles, in-
dicating that the choice of grape pomace extract
and fruit juice does not substantially impact the
microbial stability of the whey-based drinks.

These findings align with previous research
demonstrating the microbiological safety of whey-
based beverages and the effectiveness of good
manufacturing practices in controlling microbial
contamination. Studies have shown that factors
such as pH, water activity, and antimicrobial
compounds present in ingredients can influence
the microbial growth and survival in dairy-based
products [33, 34].

In conclusion, the microbiological analysis
confirms the safety and quality of the whey-based
drinks, providing assurance to consumers and
regulatory authorities. The absence of pathogenic
bacteria and compliance with microbial standards
highlight the suitability of these drinks for con-
sumption over the specified storage period.

Conclusion

It was developed technology and new
recipes of functional whey-based drinks aimed at
enriching the realm of functional foods:

1) Whey-based functional drink with 25%
Hussein Black grape pomace extract and 25% cherry
juice and 0.5% apple and 0.5% citrus pectin;

2) Whey-based functional drink with 25%
Taifi Pink grape pomace extract and 25% peach
juice and 0.5% apple and 0.5% citrus pectin.

The first formulation, a whey-based func-
tional drink infused with 25% Hussein Black
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grape pomace extract and 25% cherry juice,
alongside 0.5% apple and 0.5% citrus pectin,
demonstrated noteworthy macro- and microele-
ment content, including calcium (12.10%), sodi-
um (5.04%), magnesium (1.60%), phosphorus
(7.31%), and potassium (24.61%). Similarly, the
second formulation, comprising 25% Taifi Pink
grape pomace extract and 25% peach juice, with
0.5% apple and 0.5% citrus pectin, exhibited sig-
nificant macro- and microelement composition,
including calcium (9.50%), sodium (4.28%),
magnesium (1.33%), phosphorus (6.37%), and
potassium (21.91%).

Both formulations met essential microbio-
logical standards, confirming the absence of path-
ogenic microflora and ensuring the products' sani-
tary well-being. Moreover, the developed drinks
boasted favorable organoleptic characteristics,
rendering them appealing to consumers. These
beverages offer high biological value and cost-
effectiveness, making them accessible to a wide
consumer base.

Furthermore, developed functional drinks
contribute to enhancing antioxidant protection,
promoting calcium bioavailability, and supporting
immunity. This is attributed to the inclusion of
pectin, natural antioxidants from grape pomace
extracts rich in anthocyanins and flavonoids, and
other beneficial compounds. Thus, our research
presents a significant advancement in the field of
functional beverage development, offering prod-
ucts that align with consumer preferences for
taste, convenience, and health-promoting benefits.
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HCIIOJIb30BAHUE PACTEHHA SALICORNIA B KAYECTBE 3AMEHUTEJISI
INOBAPEHHOMH COJIA B PELHEIITYPE U3I'OTOBJIEHUSA MACHBIX YHUIICOB

'4.4. KAHCAPOBA* " ,'A.V. IIHHTHCOB " %[ A. BAPAHEHKO

(* HAO «IOxn0-Kazaxcranckuii yausepeurer um. M. Ay330Ba»,
Ka3zaxcran, 160012, llIsimkenT, np-T Tayke-xaHa, 5
2 HanuoHAJbHBIH HCCJIeT0BATETbCKHI yuuBepcuter U'TMO, Poccuiickas @enepanus,
197101, r. Cankr-IleTepoypr, KponBepkckuii npocnexT, 1. 49)
DJIeKTPOHHAs [OYTA aBTOpa-KoppecnonaenTa; Kaisarova-92@mail.ru”

B Kazaxcmane nepepabamviearouians MACHAA OMPACIb NPeOCHABIeHA 6 OCHOGHOM MPAOUWUOHHBIM
accopmumenmom, maKum Kak, CmeiiKu, MACHble 8blpe3KU, Konbacuvle uzdenus. OOHAKO y RPeOnpUAmMuUil MACHOU
APOMBIIEHHOCIU eCHlb NOHUMAHUE 0 HE0OXO00UMOCIU PACUUPEHUSA ACCOPMUMERMA MACHBIX U30EAUIl 8 CHIOPO-
HY HOGbIX NPOOYKMO8, KOMOPble NOABNAIOMCA HA MUPOBLIX NPOO0BOIbCIMEEHHBbIX PbIHKAX. OOHUMU U3 HUX A6/1A-
1omca nuuiegvle RPOOYKMblL GbICMPO2O NPU2OMOBTIEHUA U NOMPeEdIeHUs, MaK HaA3vleaemvle CHEKU, KOMopule no-
AGUIUCH 8 C6:A3U C HOMPEDHOCMbIO YACU HACENIEHUA COKPAMUMb 8PEMA HA NPUZONLO6IEHIEe RULU, A 01 MOI000-
20 NOKOJIEHUA COBPEMEHHBIX NO CEOUM NOMPEOUMENbCKUM XAPAKMEPUCMUKAM RPOOYKmos. B ceoro ouepeow, uc-
cneooeanun 6 chepe pazpabomku HOGHIX NPOOYKMO8 NUMAHUSA OO0JIHCHBL PeUiams aKmyaibHble 60NPOChl, C6A3IAH-
Hble ¢ nogviuieHueM OUOI02UYECKOU U NUWEGONl UX YEHHOCHI HA 0CHO8E NPUMEHEHUA HAMYPAIbHO20 CHIPbA U MU-
HUMANbHO20 UCNOIb306AHUA PATUYHBIX 000ABOK U 6eu{eCne, OKaA3bleaIOWUX 6 NOciedyouiem He2amugHoe 61us-
Hue na 300poeve. Tak, Hanpumep, Ha 3apPYOEIHCHBIX PLIHKAX NOAGUNCA MAKOU NPOOYKH, KAK MACHblE YUNCbL, HPU-
CMABAAIOWUIL COOOII MOHKUE NAACMUHBL OKPY20Ul (hopmbl, ¢ Xpycmauieil KOHCUcCmenyueil U KopouKoil, CoJ10H08a-
mozo exyca. Hanuuue 6 nem sncueomnozo denka oenaem e20 UCHOYHUKOM HEOOXOOUMBIX 014 OP2AHUZMA AMUHO-
KUC/10m ¢ 00HOII CMOPOHbBL, 00HAKO C OPY2oil, NPUMEHeHUe 6 Peyenmype No6apeHHOll COIlU 8 Kouyecmee, Heo0xo-
OUMOM 01 RPUOAHUA CONEHO20 BKYCA, ABNACMICA He CO6CeM NONE3HbIM OiA J1I00el, CIpadaouiux noevluleHHbIM
oasneHuem, umerouux npoodaemovt ¢ noukamu u m.o. Llenv nawux uccnedo6anuil — CHUMCeHUe YaACMU RUULEBOI
CONU 8 COCMABE MACHBIX YUNCO8 pacmumensHbim coipbem Salicornia, codeparcawyum npupoonsiii Hampuii xaopuo, a
maxoice paznuyHsle OUONOUUECKUE 6eUleCEa U MUHEPATbHbIE leMeHmbl. B kauecmee memoodonozuu uccnedosa-
HUIl RPUMEHEHbL IKCHEPUMEHMATIbHbIE MEM00bl, 6KIOUAIOWUe OMBop u nodzomosexky pacmenus Salicornia, esiéop
coomuouwienuii nuwesoii conu u Salicornia ¢ peuenmype uzeomoenenus MACHbIX YUNCO8, IKCHEPMHBIE MEMOObL
014 onpedenenus 6Kyca, 3anaxa u yeema 20moeoil npodyKyuu. Yemanoeneno, umo na meppumopuu Kazaxcmana 6
oonvuux Konuuecmeax npouspacmaem eud Salicornia E., ¢ komopom, peHmzeHOCneKmMpPAaibHbIM MEMoooM ROO-
meepiicoeno cooeprcanue 32.89 % Na u 33,51% Cl, a maxsce maxux snemenmos, kax Mg -1,8 %, K -1,94 %, Ca -
0,74%, kpemnuit -1,32%. [nsa coxpanenun ouonozuuecku akmuenwvix eeujecme pacmenua Salicornia npu ezo noo-
20moeKe evicywiueanue npoeooam npu memnepamype, ne npessumaioweii 50 °C, a ¢ peyenmype uszomoenenus
nonygaopuxama-gapuwia npumenaOm mMoabKO 6 NOPOUIKOOOPA3ZHOM éude. YCmaHO081eHO, YUMo 014 COXPAHEHUs
COJIOH08AMO20 6KYCA De3 GbIPAIHCEHHO20 MPABAHO20 NPUBKYCA, A MAKHCE UBeMd, NPUCYULe20 MACHBIM NPOOYKMAM,
CooOmHouienue RUWEeeoll coau u nopowkoodpasnozo Salicornia oonarcro ovimo 1:1.

KiroueBble ciioBa: pactenue Salicornia, MsicHble YMIChI, MOBAPEHHASN COJIb, YACTHYHAS 3aMeHa,
OuMoJIoruyecKasi ¥ MUIIEeBasi IEHHOCTh, ChIPbe, HATPUIl XJIOPHU, MUHePaJIbHbIE YJIEMEHTBI, PellenTypa,
opraHoJienTHYECKHe MOKA3aTeH.
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Kazakcmanoa em omnoey onepkacioi nezizinen cmeiiKmepmeH, em KeCeKmepiMeH, WLYHCHIKMAap CUsKmbl
0acmypai accopmumenmmepmen ycvlnovligan. Jlezenmen, em OHEPKICIOi Kacinopvinoapvl em OHIMOEpiHiH
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accopmumenmin  2nemMOiK A3bIK-MYNIK HAPLIZLIHOA NANOA 0ONAMBIH JHCAHA OHIMOepze Kapail Keneiimy
Kadicemminiczin mycinedi. Mynoaii oHimOepOin Keidipi xanviKmoly 0ip 00niziniy mamax O0aiblHOAY YAKbIMbIH
KblcKapmy Kadicemmijicine 0ainanpicmsl naiuoa 0012an me3 OQUbIHOAIAMBIH HCIHE MYMBIHbLIAMbIH MaAamMoap,
an ycac ypnax yulin mymulHyuibliblK, CURAMMAMANAPsbl 00UbIHUIA 3AMAHAYU OHIMOEp naiida 601ybl. O3 Ke3ezinde,
JHcana azvlK-myaik oHimOepin a3ipaey canacvlHOazvl 3epmmeynep madouzu WUKI3ammeol nA0AIaHy JHcaHe KeiliHHen
OeHcaynvlKKa mepic acep ememin apmypiai KOCRAnap MeH 3ammaposl MUHUMAIOb! RAOANAHY HeZi3iHOe 01apOblH
OUONOUANBIK HCIHE MAAMOBIK KYHOBLIbIZBIH APMMbIPY2a 0alllaHbICMbl 03eKmi Macenenepoi uwieutyi Kepex.
Mpicans, colpmKbl HAPLIKING HCYKA 0OH2eNeK RiWinOIl, KblmbIPAaK KYPblablMbl MeH KbIPMbICbL, MY30bl 02M dap em
yuncel 6HIM naiida 6010vl. OHbIH KYpAMBIHOA HCAHYAD AKYbI3bIHGIY 001yl Oip HCAZLINAH A2342a4 KAdcemmi
AMUHKBIUKBLIOAPBIHGIY, K031 emedi, 0ipaK eKiHwii HcazblHaH, peuenmypaca my3ovl 0am 0Oepy yuiin Kaxcemmi
Monuepoe ac my3vlH KOJIOAHY HCO2apbl KbICHIMHAH 3apoan uiezemiH, OyiipeKk aypynapol yHcane m.6 aypynapza
WATIOBIKIMPYbL A0AMOAp YUl MyT10eM naiioansl emec. 3epmmey HeyMulCoIMbI30bIH MAKCAMbL — KYPAMbIHOA MAOU2U
Hampuii X10puoi, COHOAI-aK, IpMypii OUONOZUANBIK 3aMmMap Men MuHepaiovl snemenmmep bap Salicornia ecimoix
WUKI3AmMbIH RAUOANIAHA OMBIPLIN, em Yuncinepinoezi ac My3vlHblH MOJUiepin azaiimy. 3epmmey adicmemeci
peminode maxcipubenix adicmepi Kondanwvliovl, onviy iminde Salicornia ecimoizin ipikmey scone oauvinoay, em
yuncinepin azipaey peuenmypacoinoazel ac myswl men Salicornia apaxamueinacoln manoay, capanwvlisik, 20icmep
apKbLIbL OAUbIH OHIMHIY 0oMIH, uicin, mycin anvikmay. Kazaxkcman aymazeinoa Salicornia E. mypi ken monwepoe
ocemiHi Jcone penmzeHcneKmpiik a0ic Gouvinwa Kypamvinoa 32,89% Na acane 33,51% Cl, conoaii-ax Mg -1,8%, K
-1,94%, Ca -0,74%, kpemnuii -1,32% snemenmmepoi anvikmanowt. Salicornia ocimoizinin o6uonozuanvlx 6encendi
sammapvin cakmay ywin onwvt 50 °C acnaiimvin memnepamypada kenmipedi ncone apwi -ycapmoliaii
adpukammapov oaiteinoay peyenminde mex ynmax, mypinoe Konoany rKayxcem. /Jomi my30vt aiikpln won 0ami
JHCOK, COHOaUl-aK, em oHimOepine man mycmi cakmay ywin ac my3sol men Salicornia yumazvinsty apakamoinacot 1:1
00./1ybl KepeK eKeHOici anblKmasobl.

Herisri ce3nep: Salicornia ecimairi, er wummci, acma3aplK Ty3, :KapThLIali aaMacTbIpy,
OMOJIOTMSUIBIK KOHE TAFaM/AbIK KYHABLIbIFBI, IIMKI3aT, HATPUH XJI0pHMIi, MUHepPaJIbl JIeMEHTTep,
penenTypa, OpraHojenTHKAIBIK KopceTKilTep.

USE OF THE SALICORNIA PLANT AS A SUBSTITUTE FOR
SALT IN THE RECIPE FOR MANUFACTURING MEAT CHIPS

'A.A. KAISAROVA*, 'A.U. SHINGISOV, ’D.A. BARANENKO

(*NAO ""M. Auezov South Kazakhstan University", Kazakhstan, 160012, Shymkent, Tauke Khan Ave., 5
2 National Research University ITMO, Russian Federation, 197101, St. Petersburg, Kronverksky prospect, 49)
Corresponding author e-mail: kaisarova-92@mail.ru*

In Kazakhstan, the meat processing industry is represented mainly by traditional assortments, such as steaks,
meat tenderloins, and sausages. However, meat industry enterprises understand the need to expand the range of
meat products towards new products that appear on world food markets. One of them is food products for instant
preparation and consumption, the so-called snacks, which appeared in connection with the need of part of the popu-
lation to reduce the time for preparing food, and for the younger generation, products that are modern in their con-
sumer characteristics. In turn, research in the development of new food products must solve pressing issues related
to increasing their biological and nutritional value based on the use of natural raw materials and the minimal use of
various additives and substances that subsequently have a negative impact on health. For example, a product such
as meat chips has appeared on foreign markets, which are thin, round-shaped plates with a crispy texture and crust,
and a salty taste. The presence of animal protein in it makes it a source of amino acids necessary for the body, on the
one hand, but on the other hand, the use of table salt in the recipe in the amount necessary to impart a salty taste is
not entirely beneficial for people suffering from high blood pressure, having kidney problems, etc. The goal of our
research is to reduce the amount of table salt in meat chips using Salicornia plant raw materials containing natural
sodium chloride, as well as various biological substances and mineral elements. As a research methodology, experi-
mental methods were used, including selection and preparation of the Salicornia plant, selection of the ratio of table
salt and Salicornia in the recipe for the production of meat chips, expert methods for determining the taste, smell,
color of the finished product. It has been established that the species Salicornia E. grows in large quantities on the
territory of Kazakhstan, in which the content of 32.89% Na and 33.51% Cl, as well as elements such as Mg -1.8%, K
-1.94%, is confirmed by X-ray spectral method. Ca -0.74%, silicon -1.32%. To preserve the biologically active sub-
stances of the Salicornia plant during its preparation, drying is carried out at a temperature not exceeding 50°C, and
in the recipe for the manufacture of semi-finished minced meat, use only in powder form. It has been established
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that to preserve the salty taste without a pronounced herbal taste, as well as the color inherent in meat products, the

ratio of table salt and powdered Salicornia should be 1:1.

Keywords: Salicornia plant, meat chips, edible salt, partial replacement, biological and nutri-
tional value, raw materials, sodium chloride, mineral elements, recipe, organoleptic characteristics.

Beeoenue

Hanmaue MscHOTO CBHIPBS, Kak MO pa3zHO00-
pas3uio ero BUAOB, TaK U MO €ro 00beMaM SBIISCT-
Csl OCHOBHBIM (DaKTOPOM pa3BUTON mepepadaThi-
Batoleid orpacnu B Kazaxcrane, kotopas mpous-
BOJIUT OOJIBIYI0 HOMEHKIATYPY MSCHOW MPOIYyK-
LUK, HAYMHAsL OT KoJ0ac BceX BUAOB, U 3aKaHYH-
Basg MSCHBIMH JlennKaTtecaMu. Bo Bcex permonHax
Kazaxcrana mpucyTCTBYIOT KpyIHBIE, CpEIHHUE U
MEJKHE TPEIIpUATHS], KOTOPbIE MPOU3BOJAT, KaK
TpaIWIIMOHHBIE, TaK W HOBhIe mia KazaxcraHa
npoayKThl mepepabotku msica [1]. D1o 00ycmoB-
JIEHO TeM, 4TO, KaK 1 BO BCEM MUpE, IPOUCXOIAT
W3MEHEHUS B PallMOHE MHUTaHUS JIIOJEeN 3a cueT
BO3PACTAOIMIETO C KaXIBIM TOAOM KOJWYECTBA
HACEJICHUs, aKTUBHOM ypOaHW3aIH U POCTa YHC-
JIEHHOCTH TOpOJIOB, KyAa CTPEMATCS JKUTENU ay-
JIOB M CeNl. A ISl TAaKOTO KOJMYECTBA HACEICHHS
HEOOXOUMBI TPOMBIIIUIEHHBIE O00BEMBI TPOIYK-
TOB TMUTaHUS, KOTOPHIE XapaKTepU3ylOTCs OO0Jb-
mel jgonedl papUHUPOBAHHBIX U TIOJABEPracMbIX
KyJIMHapHOH 00paboTKe MHUIIEBOro ChIpbs. CBOIO
JIENTy BHOCAT W Pa3lIM4HbIe MUIIEBbIE T00aBKH H
BEIIECTBA, NMPUMEHAEMbIE NPHU MAacCOBOM IPOH3-
BOJICTBE TPOAYKTOB THUTAHUSA JJISl YBEIUYCHHS
CPOKOB WX XpaHEHWs, MPUBIEKATEIHHOCTH Opra-
HOJIETITHYECKUX XapaKTePUCTUK — BHEIIHEro BH-
Ia, BKyca, 3amaxa, WMHUTAIlMH HATypalbHOCTH
MpoayKToB. Bee atn (pakTOphl HAaUMHAIOT OKa3bl-
BaTh HETaTHBHOE BO3/IEIICTBHE HA 37J0POBbE UENO-
Beka [2, 3].

Takxe HEOOXOAMMO OTMETUTH, YTO TOTpE-
Ooutenu Oojiee MOJIOJIOTO BO3pacTa ObICTpee pea-
TUPYIOT Ha pa3iW4Hble HOBUHKH B cdepe nuTa-
HUS, YeM TIpPaMOTHO TMOJIB3YIOTCS MapKETOJIOTH
BEIYLIUX MPOU3BOAUTENEH MUIEBBIX MPOAYKTOB,
4TOOBl YBEJIMYHUTh 00BEMBI CBOMX Tpojiax. Tak,
Ha TOPTOBOM IIPOJOBOJILCTBEHHOM pBIHKE CIIPO-
COM CTajil TOJb30BaTbCs IMPOAYKTHl OBICTPOTrO
MPUTOTOBJICHUSI W TOTPEOJICHUsI, Ha3bIBacMbIe
cHekamu. Kpome TpaJuIMOHHBIX KapTodeTbHbIX
YHUIICOB, MOXHO YBHJEThH YK€ paziIuyHble (PpyK-
TOBO-OBOIIHBIE CHEKH, KOTOpBIE IO3ULUOHUPY-
[0TCA, Kak Ooiyiee 37A0pOBBIE Ui YeJIOBEKa Mpo-
aykThl [4-6]. C ydeToM STHX TEHACHIMH CTalIn
AKTHUBHO NPOBOAMTHLCS M MCCIICAOBAHUS B HAIIPaB-
JICHUH, TJI€ OCHOBOU SIBJISIETCA MSICHOE CBIPBE.

MsicHBIE UUIICHI — HOBBII MHHOBAIIMOHHBIN
MPOAYKT, TpeAjaracMblii YYeHBIMU Ui Tepepa-
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OOTUYHKOB MSICHOW OTpaciii, KOTOPBIA COYETACT B
ceOe HATypalbHOCTh, TAK KaK CAEJaH M3 Msca, a
3HAYUT, B HEM MHOTO HEOOXOIUMOro AJisl opra-
HU3Ma JKUBOTHOTO Oelika, HE COJEPKHUT YIiIeBO-
IIbl, CIIIOBATEIbHO, MOMXOJUT JJIsl JIOOUTENeH
310pOBOT0 00pa3a )KHM3HHM, a TAKKE B CHIY CBOHX
OpraHOJIEITUYECKUX XapPaKTEPUCTUK CTAHOBUTCS
MPHUBJICKATENBHBIM JUIsS MPAKTHYECKH BCEX Kare-
ropuii morpebuteneir [7-10]. B mpakTudeckom
IUTAHEe UMEIOTCS pa3pabOTKH IO CIoco0aM H3ro-
TOBJICHHS MSICHBIX YHIICOB U COCTaBY WX MPHUTO-
TOBJICHHSI, KOTOPBIC OBUTH B3STHI B KAYECTBE MPO-
TOTUTIOB JJIsi pa3pabarbiBaeMoil HaMy TEXHOJO-
THH M3TOTOBIICHHSI MSICHBIX YHIICOB M3 MECTHOTO
MsICHOTO ChIphst [11, 12].

OHAaKO U 37IeCh TOJDKHBI PEIIaThCs BOMPO-
CBl, Kacarollrecs MOBBIMICHHUS OMONOTHYECKOW W
NUIIEeBOM IIeHHOCTH. Kak m3BecTHO, B COCTaBe
MSICHBIX TMPOJYKTOB O0S3aTENbHO TPUCYTCTBYET
NUIIEBasi COJb, KOTOpas KpoMe YIYYIICHHST BKY-
COBBIX XapaKTEPUCTHK, OKAa3bIBAET MPSMOE BIIHsI-
HUE Ha MUKPOOHOJIOTHYECKUE TIOKA3aTelH, T.€. Ha
NHIIEBYIO O€30MIaCHOCTh, TAK KaK HATPUH XJIOPUIL,
COCTABIISIIOIINN OCHOBY TOBapEHHOM COJIM, Urpas
POJb KOHCEPBAHTA, HE JAET PA3BUTHIO B MUIICBOM
MPOAYKTE HEKENATSNbHBIX MHKPOOPTaHU3MOB.
OO011en3BeCTHO, YTO MOTPEOJCHUE CONM B Cpe-
HEM JUIS B3POCJIOTO YeJI0BEKa HE JIOJKHO MPEBbI-
waTh 5-10 r B CYyTKH €O BCEMH MPOIYKTaMH, YIIO-
TpeOJsieMbIMH B TeUSHUH 3TOT0 Tiepuoa [13, 14].
BkycoBble cBOICTBA MSCHBIX YHUIICOB, MPEXKIE
BCET0, OMPENCISIIOTCS UX COJOHOBATBIM BKYCOM,
YTO MpeaycMaTpuBaeT Hajaudue OOJbIIEro o0be-
Ma COJIH B PElEnType MpPOJAYyKTa, CIeI0BATENBHO,
Mepe] UCCIIeI0BATEISIMU CTABUTCA 3a7ada 3aMEHbI
V/WIV CHIDKEHHUS KOJIMYEeCTBAa HATPHU XJIOPH[A,
HO 0Oe3 ymepba I BKYCOBBIX XapaKTEPUCTHK
KOHEYHOT'O IPOJIYKTa.

B paMkax mpoBOAMMEBIX HaMU HCCIEIOBa-
HUI TIO0 pa3pa0OTKe TEXHOJOTMU H3TOTOBIICHUS
MSICHBIX YHUIICOB W3 MECTHOTO MSICHOTO CBIPbS,
HEOOXOIMMO peIICHHE AaKTyaJbHOH 3afadd Mo
CHIDKEHHIO KOJIMUECTBA IHIIEBOM COJHM B COCTABE
MSCHBIX YMIICOB IIyT€M NPUMEHEHHUS PaCTUTENIb-
HOTO CBIPBS, KOTOPOE, C OJHOH CTOPOHBI, TTO3BO-
JSET 3aMEHHUTH YacTh HATPUH XJIOPUAA, C IPYTOH -
HE YXYAIUTh BKYCOBBIE KadyecTBa KOHEYHOTO
MIPOIYKTA.
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AHanUTHYECKHH 0030p UMEIOLINXCS B MU-
POBOI MPAKTHKE UCCIECAOBAaHUI MOKa3aji, 4To OA-
HUM M3 TaKOTO PACTUTEIHHOTO CBHIPBS SBISCTCS
pacrenue Salicornia, comepskaiiee 6oJbIIOE KO-
JMYECTBO HATPHUH XJIOPH/IA, U TI0O3TOMY HMEoIIee
costenblit Bkyc [15, 16]. OcoOeHHOCTIO MPHUPOI-
HOTO apeaia ero npouspacTaHus sBJISIETCS TO, YTO
OHO BXOJIUT B HEMHOTOYHCJICHHYIO TPYIIy pacTe-
HUH, paCTyIIMX UCKIIOYUTEIHHO HA TEPPUTOPHSIX,
MPECTaBISIIOMMX COOOH CHIIBHO 3aCOJICHHYIO
MOYBY, COJIOHYAKH, T/I¢ JPYTHe PACTeHUS IPAKTH-
YEeCKH HE MOTYT BBDKUTH. DTH CBOWCTBA 0OYCIIOB-
JICHBI T€M, YTO OHO PAcTeT TOJBKO Ha COJOHYA-
Kax, T.€ IM0YBe, KOTOpasi HACKHIIEHAa TAKUM COCJTU-
unenueM [17].

B Kasaxcrane Salicornia BcTtpeuaetcs
TOJBKO B IYCTBIHHBIX U HOJYITyCTHIHHBIX TE€PPH-
TOpHSAX, B OCHOBHOM Ha TEPPUTOPHH MaHrucra-
yckoit U Typkecranckoii oonacreid. B Typkecran-
ckoit obmactu Salicornia mpouspacraet Ha TeppH-
topuu CO3aKCKOTO paifoHa, PacHoNOKEHHOTO Ha
ITyCTHIHHON TEPPUTOPUH MOMBIHKYMCKHUX MECKOB.
Jns MecTHOro HaceleHHs OHO H3BECTHO TMOJ
Ha3BaHUEM — «KBI3BUI COpany, «Oy3aybac copany.
Ha pucynke | mpuBeneHbl MecTa MPOU3paCTaHUS
Salicornia na Ttepputopun Co3akckoro paiioHa
ayna Kymkent. Dto pacreHne Hamu OBLTO OTO-
OpaHO B KauecTBEe OOpa3IOB JJIsl TIPOBEICHUS WUC-
CJIEIOBaHUH.

Pucynok 1. Salicornia, Co3akckuii paiion, 6iu3 ayna KymkeHt

Henp Hammx wHccieAOBaHUNA — WU3YYUTh CO-
craB Salicornia, nmpouspacTaromnero Ha TeppUTOPHU
Co3zakcKoro paiioHa ¢ BO3MOKHOCTBIO €0 IpHMe-
HEHUS B PeLENType, pa3padaTbiBaCMO TEXHOIOTUU
MOJY4YCHUA MACHBIX YHIICOB M3 MCCTHOI'O MSACHOI'O
CBIpbSl UIsS 3aMEHBl W/WIM CHIDKEHUS KOJHMYECTBA
[TUILEBOI MOBApPEHHOU COIH.

Mamepuanst u Memoovl UCCT1€006AHUL

B xadectBe 00BEKTOB HCCIENOBAaHUI HAMH
OBLIH MTOATOTOBIICHBI:

- obpasmusl pactenmst Salicornia, mpowmspac-
Tarorero Ha Teppuropun Co3zakckoro paiona. J[is

9KCIIEPUMEHTOB OBbUTM OTOOpaHBI HAa3eMHBIE YaCTH
cTeOIsl, KOTOPBIM YCHINIAH JIMCThSIMU B BHJE TPU-
pocumx yenryek. OTOOp pacTeHus] NPOBOAWICS B
JIETHEE BPEMs, B CBSI3H C 3TUM €TI0 OKPAC 3EJICHBIN.

OO0pasipl BBICYIIMBAIN TIPH TeMIepaType
40-50 °C B cymmsnoM mmikady, pucyHok 2. Ta-
KOW TeMIEpaTypHBI PEXUM PEKOMEHJOBAH JUISA
JICKApCTBCHHBIX paCTeHHﬁ AJI1 COXpAaHCHUA B HEM
OMOaKTHBHBIX KOMIIOHEHTOB, B TOM 4Hcie 3pup-
HBIX Macell.

Pucynok 2. Ot60p 06pasios Salicornia, moAroToBka u BHICYIIHBAHUE
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BricynieHHyl0 pacTUTENbHYI0 Maccy U3-
MEJBYMIN 10 HOPOIIKOOOPa3HOTO COCTOSIHUS B

A

Pucynox 3. Ioporikoo6pasusiii o6pasen Salicornia

WzmenbueHHBI 0Opaser] ObLT CIaH Ha aHAIN3
JUT ONIPENEIICHUs COJICPIKaHMsl HATPUH XJIOpUaa 1
MHHEpaJIbHBIX 3JIEMEHTOB B pactenuu Salicornia B
arrectoBaHHyO Jaboparopuio FOKY mm. M. Ay»-
30Ba. [l ompenesieHUs MHUHEPAIBHOTO COCTaBa
pactenus Salicornia peHTreHOCTIeKTpaIbHBIM METO-

HUPIIUAIL "Ku B M" IOKY mm M. Avezosa

(hapdopoBoii Hallke C MOMOIIBIO CIEIUATLHON
CTYIIKH, PUCYHOK 3.

JIOM Ha PacTOBOM 3JIEKTPOHHOM MHUKPOCKOIE OblIa
MIOJITOTOBJIEHA 3013, MoydeHHas: cxuranueM 0,5 kr
00pa3loB BBICYIIEHHOTO pacTeHus. Ha pucynke 4
MPUBEACHBI PE3yJbTaThl aHANN3a, KOTOPBIC IOJ-
TBEPKIAIOT HAIMYME B HEM HATpUIl XJIOpUIa U Apy-
THX MUKPOSJIEMEHTOB.

Snexent | Decosow %

27.02
32.89
1.80
1.32
0.78
33.51

1.94

prpepggo

0.74

Hrorn 100.00

Koeraprsi:

orwas wxana 3451 vewn. Kypcop: 0.000

3NeKTRONNO® HIOTPANENHME 1

Pucynox 4. MunepanbsHbli cocTaB pacteHus Salicornia, onpeesieHHbIH peHTT€HOCIEKTPaIbHBIM METOI0M

Taxoke oOpasibl pacrenus Salicornia 6putn
NPOAHAIN3UPOBAHBl HAa COAEP)KAaHME MacCOBOM
JI0JTH XJIOPUCTOT'O HATPUSI B aTTECTOBAHHOM J1a00-
paropun  AJIMATUHCKOTO  TEXHOJIOTHYECKOTO
YHUBEPCHTETA aprOHOMETPHYECKUM METOIOM IO

I'OCT 15113.7-77. Pe3ynbrarsl aHanu3a, OpuBe-
JIeHHbIe B TaOmuie |, TOATBEpIUIM HaIH4HE
HaTpUi XJIOopUaa u ero % cojuepikanue B oOpasiie
pacrenus Salicornia.

Tab6muria 1. Pesynbrarst ananu3oB o6pasuos pactenus Salicornia (ITporokon Ne10056 ot 02.12. 2022 roxa).

HoumenoBanue nokazarens | Hopma | ®akrtuueckue H/I Ha MeToap! HCTIBITAHUN
PU3NKO-XUMUYECKUE! no HJI pe3ynbTaThl
Maccosas 1o - 26,68+0,05 T'OCT 15113-77
XJIOPUCTOTO HATpus, %
MaccoBast 10J1s1 HUTpaTta - 0,42+0,05 I'OCT EN 12014-3-2015
HaTpus, %
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Hamu mocrariieHa 11e71b — CHIDKEHUE KOJIH-
YeCcTBa MOBAPEHHOHN CONM 1O pa3paboTaHHOU pa-
Hee pelenTtype, 3aMEeHUB YacTh MMHIIEBOHW COIHM HA
M3MEIBYCHHOE JI0 TIOPOIIKOOOPA3HOTO COCTOSHUS
pacrenne Salicornia. s 5Toro ObLTH OATOTOB-
JICHBI:

- 6 JKCIEPUMEHTAILHBIX 00pa3loB TOJY-
(habprKaTOB 1O ONTHMAIBHON pELENType, pa3pa-
0OTaHHON IO paHee MPOBEAEHHBIM pe3ylbTaTaM
WCCJICIOBAHUN, KOTOPHIC MMO3BOJIMIN BBIOPAThH CO-
CTaB UCXOJHOTO MSCHOTO CBIPHS, COCTOSIIETO U3
KOMOMHAIIMK [IBYX BHIOB MsiCa, COOTHOIIECHHUE
KOTOPBIX TIO3BOJIACT TONYYUTH XOPOIIHE BKYCO-
Bble KadecTBa KOHEYHOM MpoOAYyKIUH, CHU3UTH
CoJlep)KaHUe JKHPA, MOBBICUTh KOJIMYECTBO MUHE-
paNBHBIX BeliecTs, Takux kak K, P, Mg, Ca.

s mosydeHus: KOHCUCTEHIMH Moy ghao-
pHUKaTa, U3 KOTOpOro, yao0HO (popMHpoBaTh pas-
MEpHBbIE XapaKTCPUCTHKH MSCHBIX YHIICOB
Kpyrjod WM OBajJbHOW ()OPMBI ITUAMETPOM HE
menee 60 MM, ToaIMHON He Oojee 1,2 MM, HEOO-
XOJMMO KOMOWHHPOBAaHHOE MSICHOE ChIphE H3-
MeIbuuTh B Bujae (apma. [|jis BKyCOBBIX Xapak-
TEPUCTUK B (apIi J00aBJISIINCH CICIUH U MPSHO-
CTH - YEPHBIA MOJIOTHIN Mepel, CYLICHbIA YECHOK,
KpacHBI MOJIOTHIN Tiepel] B koiauuecTBe 1 % oT
obmiero Beca nonydadpukara. J{ns craOunuszaruu
(hapma BBOAMIICS Kpaxman B KomudectBe 6 % OT
obrrero Beca. [IumieByro collb ¥ MOPOIIOK pacTe-
uust Salicornia BBOAWIN B COOTHOIICHUSX, TPE-
CTaBJICHHBIX B TabHIE 2.

Tabnuna 2. OCHOBHBIC COCTABIIAIOIIME PEIENTYPhl KOMOWMHUPOBAHHOTO MSCHOTO TOny(adpukara Ui U3TOTOBJICHUS

MSICHBIX YHUIICOB

Cocras
nonydadpukara

Homep
oOpasia

ConeprxaHue mnuie-

Coneprxanue
MOPOLLKa
Salicornia, Bec. %

BOM coin, Bec. %

Msico xouunsl 25 %
Msico kypuis 60 %
Kpaxman 6%
Cneuuu u npsHoctH 1 %

O6pazer Nel

4 4

Oo6paszer Ne2 Msco xoHUHBI 25 %
Msico kypunst 60 %
Kpaxman 6%

Cneuuu u npsHoctd 1 %

Msico koHuns! 25 %
Msico kypunst 60 %
Kpaxman 6%
Crenuu u npsHocTH 1 %

O6pa3zerr Ne3

O6pazer Ned Msico roBsiiunbl 60 %
Msico xkypuis! 25 %
Kpaxman 6%

Crenuu u npsiHocTH 1 %

O6pazer Ne5 Msico roBsiiunbl 60 %
Msico kypunpst 25 %
Kpaxman 6%

Cneuuu u npsHoctu 1 %

Oo6pa3zer Ne6 Msico roBsauast 60 %
Msico kypunpst 25 %
Kpaxman 6%

Cneunn u npstnoctd 1 %

U3 kaxnoro obpasua Oblin chOpMUPOBAHBI
KosnbacoBuIHbBIE QOpMBI (hapiia, KOTOphIe TOMe-
IIANNCh B XOJIOAWJIBHUK JUI OXJKACHUS TPH
temneparype +4 °C. O6pasipl BblepKUBAIH B
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TedeHnH 3-X 4acoB. Takol npueM HEOOXOIUM IS
oOneruenus Hape3ku nonydadpukara B OKpyTiIyto
dbopmy ToJIIMHON He Oonee 1,2 MM, TUaAMETPOM
10 60 MM, pUCYHOK 5.
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Pucynok 5. ®opma apima 111 MACHBIX YHIICOB

[Moarorornenusie HOpMBI 0OPA3IIOB MOJTY-
¢dabpukara MOMEIIANNUCh HA TPOTUBEHbB, MOKPHI-
TBI TIEPraMEeHTOM, W TOJBEPTaUCh 3-X CTYIICH-
4aTol Cylike B cymmibHOM mikady mapku I1IC-
80 Cc KOHBEKUMOHHOM TPOIYBKOM BO3IyXOM
(OAO «I'ponroprmarmn»), pucyHok 6. Pexxummble
nmapaMeTpsl CyHmIKH: | CTYNEHb CyIIKH — B Tede-

Huu 1 yaca, t =70°C, 3aTeM HogHUMANHU TeMIepa-
Typy 710 60°C 1 IpoAOIIKAIK CYIINTh B TEYEHHH 5
4acoB, 3-W PEeKUM CYIIKH TPeIyCMaTpUBall CHU-
xenue Temneparypbl 10 50°C U IpomoKUTENb-
HOCTH BpeMeHH cyiiku 4 yaca. CymmapHOe BpeMs
cymrku coctaBuio 10 gacos.

/

PI/ICYHOK 6. HO,Z[FOTOBKa 1 CYIIKa MACHBIX YUIICOB, 060FaH.[eHHBIX PACTUTCIIbHBIM ChIPbEM

BricymeHHble TOTOBBIE MSICHBIE YHUIICHI OT
Kax70ro obpasiia ObUIA OIIEHEHBI 110 OpPTaHOJIET-
THUYCCKHUM I10Ka3aTCIIsIM E)KCHepTHI)IM METOAaM I10

OampHOHN cucteme oT 1 mo 10, KoTopkIe, MpuBe-
JIeHbI B Ta0OuIe 3.

Tabnuna 3. bayibHast OlleHKA OPraHOJICITHUECKUX MTOKA3aTe e TOTOBBIX MSICHBIX YUIICOB

ITokazarenn | O6pasernr 1 | O6pasenn2 | O6pazen 3 | O6pasen4 | O6pasernn 5 | Odpazen 6
IBer 8 7 8 8 7 8
3amax 9 9 6 10 8 9
Bkyc 10 8 6 9 8 8

KoHcucreHust 9 7 8 9 8 7

Pesynomamot u ux oocyryncoenue

1) [HomydueHHBIC Pe3yabTaThl MOATBEPAIN
HaJIMYUE BBICOKOTO COAEP)KAHUS HATPHUI XJIOpUaa
B pactenun Salicornia — 32.89 % Na u 33,51%
Cl. TIo TOCT 13830-97 B coiu TIOBapeHHOM IH-
LIEBOI COPTOB 3KCTPA U BBICILIUH COAEpKAHUE
XJIOPUCTOTO HATPHS COCTaBIJISICT B cpeanem 98,2-
99,5%, unu 39,5% Hatpus u 60% xmopa. B pac-
teruu Salicornia comepiarcsi Takke TaKHe MHUK-
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poanemenThl, kak Mg -1,8 %, K -1,94 %, Ca -
0,74%, kpemunii -1,32%, 4to MOATBEPKIAIOT pe-
3yJbTaThl UCCIEIOBAHUI: BEPXHUE TIOOErH pacte-
nus Salicornia Goratel MarHueM, KanbLEM, Ka-
JIMEM U T.[I., & TAK)KE MHUIIEBBIMU BOJOKHAMH, TI0-
nucaxapugamu. Ha pucyHke 7 NpUBEICHBI MOJTY-
YeHHbBIE PE3YJIbTAThl XMMHUYECKOrO M MHUHEPasb-
HOTO coctaBa pactenus Salicornia.
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Pucynoxk 7. XuMmudeckuit 1 MUHEpaJbHbIN cocTaB pactenus Salicornia

2) IlpoBeneHHBIE UCCIEIOBAaHMS MO 3aMEHE
YacTU MHUIIECBOM MOBAPEHHOM COMM B peLENType
W3rOTOBIICHUSI ~ MSCHBIX  YHUIICOB  PacTCHUEM
Salicornia mokaszanu, uro coorHomenue 50% -
teBoii comu u 50% pactenus Salicornia or o6rero
koymuectBa B 8% OT Beca moiydadpukara dapiia
JIaeT XOpOIINE OPraHOJICNITHYECKHE XapaKTePUCTH-
KU KOHEYHOTO MPOAYKTA — MSICHBIX YHIICOB.

[Ipuemsiemble XapakTepUCTUKU IO IBETY,
3amaxy M BKyCy mokaszanu oOpaser; Nel, cocras
KOTOpOro - MsCO KOHMHBI 25%, MsACO KypHLEI
60%, cnennii u npstHOCTEl 1%, Kpaxmana 6%, 4%
MUIIEBOW MoBapeHHO# conmu u 4% MOpoIKooo-
pa3HOro pacTHTENBHOrO Chipbsi Salicornia u o6-
pazen; Ne 4: msico roBsaunbl 60%, MsICO KypHIbI
25%, xpaxmana 6%, 4% noBapeHHO conu U 4%
MOPOIIKOOOPAa3HOTO ~ PAcTUTENBHOTO  CHIPHS
Salicornia.

Koneunsle npoayKThl - BBICYILIEHHBIE MSIC-
HbI€ YHWIICHI, U3TOTOBIEHHBIE U3 00pa3oB Ne 2 u
Ne5 ¢ momsimenHsM comepkanuem Salicornia,
XapaKTepU30BaINCh OoJjiee BBIPAKEHHBIM TpaBsi-
HBIM BKYCOM H 3aI1aXxoM, I[BET TOTOBOTO MPOJTYKTa
3€JICHOBATBIM.

O6pasupr Ne 3 u Ne 6, ¢ IOHIKEHHBIM CO-
nepkaHueM pacteHus Salicornia B penentype He
JlaBajii BBIPAXXCHHBIA COJIOHOBATBbI BKYyC, IpU-
CYIIMH 7151 MSICHBIX YHIICOB.

3axnrouenue, 6b1600b1

Takum o0pa3om, MPOBE/ICHHBIE HCCIIEI0BA-
HUS TO3BOJIIIOT CIEJIaTh BBIBOA O BO3MOXHOCTHU
3aMEeHBl YacTH IMUILEBON COJIM B pELenType HOBO-
ro ;s Kazaxcrana MACHOIO IPOAYKTa — MSCHBIX
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YUIICOB, M3TOTOBISIEMBIX W3 HECKOJIBKHX BHJIOB
MSICHOTO CBIPBSI — KOHUHBI, TOBSUHBI U KYPUHOTO
Msica, 00bEMBI MIPOM3BOICTBA KOTOPBIX JOCTATOY-
HBI B CTpaHe Ul KPYrJIOrOAWYHOrO 00ecIeYeH s
nepepadaThIBAIONIMX NPEINPUATHI MSICHON MpPo-
MBIIIIEHHOCTH pacTenueM Salicornia, mpowuspac-
TAKOLIEr0 B OOJBIIOM KOJMYECTBE B ITyCTBIHHBIX
TEPPUTOPUSAX CTPAHBI M COIEPIKAIIETO MPAKTUYE-
CKH TaKoe ke KOJIMYECTBO OCHOBHOTO BEIL[ECTBA —
XJIOpH/Ia HATPHsI, KaK B [TOBAPEHHOW COJIM, H B TO
K€ BpEMs IIOBBIIIATH OHOJIOTMYECKYIO LEHHOCTH
3a cuer HannuuaA B Salicornia Bewects, o0nana-
IOIINX AHTHOKCHUAAHTAMH CBOMCTBAMH M IIEJIOTO
psizia TOJIE3HBIX MHUKPO3JIeMEHTOB. OpraHoenTu-
YeCKHE IIOKA3aTeId TOTOBBIX MSICHBIX YHIICOB,
M3rOTOBICHHBIX [0 TIPEUIaraeMoil peLenType,
TaKKMe KaK BKYC, [[BET M 3aIlaX, MOKA3aJld XOPOIIHe
XapaKTEPUCTHKH.

Kondaukr narepecon

Bce aBTOpBI IPOYMTAIM U O3HAKOMIIEHBI C
COJIEpP)KAHUEM CTaTbd M HE HMMEIT KOH(JIMKTA
HHTEPECOB.
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KYJIMAK AIIBITKBICHIH TAHJAJIAHA OTBIPBIIT HAH-TOKAIII
OHIMJIEPIH OHAIPY TEXHOJIOI' USICBI.

I'E. AYFPAKUPOBA ™ *, 3.K. MOJIJAXMETOBA ** , 3.b. TIIEVFAEBA ™

(«Axmer BaiitypcohinyJibl areiniarsl Kocranaii enipiik ynusepceureri» KEAK,
Kaszakcran, 110000, Kocranaii K., Baiitypcbinyiibt keul., 47)
ABTOP-KOPPECTIOHICHTTIH AJIEKTPOH/IBIK momirackr: aubakirova.10.67@mail.ru*

Kaszipzi 3amanevl namn nicipy omepracioi mypakmol O0amuln Keje JHCAMKAH MAMAK OHEPKICIOiniH 0Ipi Oonvin
madwvinadvl. On accopmumenmmiy aimMapaviKmail 0amyblMen, WUKi3am neH Mamepuanoapovlyy 6acmankvl Kacuem-
mepiniy Kypoeninizi men apmypiinicimen, HAH OHIMOEPIH OQUBIHOAYOLIH, HCAHA OALIMMANZAH MEXHON0UANAPLIH
€HZI3YMEH, 0napobll canacvl Men Kayincizoicine ycana 6azanayovl Koa0anymen CUnRammanaovl. A3vlK-mynik canacol
JicoHe AOAMHDBIH HCAINbl OUEHIACLIHBIY, Mene-meH0ici 0eHCaynblK, Hca20aiibl MeH OHBIH, OMIP CYpy canacvl yuiin eme
Mmanpi306l. Han nicipy mexnonozuacelnvly 2ulivlmu Heziz0epi 0manoblK JHcoHne uiemenoik agmopaapowiy yeana ipeeni
3epmmeynepimen e0dyip keneuminoi. Han-en mamnwvizovl mazamoapoviy 0ipi. Onviy Konmezen epexuienikmepi oap.
Tabuzam o6uoait men Kapa Oudail 0HIHOE OMIPIIK MAHBI3Obl KOPEKMIK 3ammapovly, KeuwleHin Kypowl: axyvizoap,
Kemipcynap, maiaap, 0apymeHoep, MUHEPANObl KOCHLIbICHAD MHCIHe M.0., onap Y3aK yaKblm 00ibl 0u0102UANbIK
bencenoinizin  cakmaiion.. Makanada peceiinik cone wiemendiKk 3epmmeyuwiinepoiyy OauvLIMbLIZAH  OHIMOED
accopmumenmin, aman aUmMKAHOA OICMYpai emec WuUKizammol, OHbIH IWIHOE KYIMAKmMbl KOJI0AHA OMbIPLIN,
0aiiblmvliean HAH OHIMOEPIH KeHelmyOdiH, OyKin anemoezi nepcneKmusanbly 0a2olmol OOULIHULA LLALIMU eHOeKmepine
wiony sycacanadvl. 3epmmey Hamudiceaepi 0ICMypP/li emec WUKI3AMmbl NALOAIaHA OMBIPLIN, HAH OHIMOEPIHIH Jicana
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peuenmepi MeH MEXHOIOZUSIAPBIN 23ipaey Ke3iHOe 3epmmeywiinep MeH OHOIpywinepee Kbl3blKHmbl JHcaHe NaAiidoajivl
00.71ybl MYMKIH.

Herizri ce3nep: HaH, Ouaaii yHbI, Kapa 0uaail YHbI, KYJIMaK, 0aiibITY, TAFaMABIK KYHABLIbIFbI, KYpPaMBbl.

TEXHOJIOI'ds IPOU3BOJACTBA XJIEBOBYJIOYHBIX
HU3JAEJUU C UCITOJB30OBAHUEM XMEJIBHBIX JPOAKEU

I'E. AYFAKHUPOBA*, 3.K. MOJIIAXMETOBA, 3.5. T/IEVFAEBA

(«Kocranaiickuii pernoHajbHbliil yHuBepcuTeT mMeHH Axmet Baiitypebin »KPY,
Kasaxcran, 110000, r.Kocranaii, ya.Baiitypcbin, 47)
DneKTpOHHAsI OYTa aBTOpa KoppecnonaeHTa: aubakirova.10.67@mail.ru*

Cospemennas xiebonexkapnas RPOMbLUIEHHOCY A6IACMC 00HOU U3 YCHMOUYUBO PA3GUBAIOUWUXCA RUULEEHIX
ompachei. Ona xapakmepusyemcs 3HAUUMEIbHbIM PA3GUMUEM ACCOPMUMEHMA, CJI0MICHOCHIbIO U PA3HO0Opa3uem uc-
XOOHBIX CBOUICHIE CHIPbA U MAMEPUAN08, 6HEOPEHUEM HOBbIX HANPAGIEHHLIX MEXHON0ZUN HPUZOMOBIEHUA X1eH00Y-
JIOYUHBIX U30eNUll, NPUMEHEHUEM HOB0U OUeHKU ux Kavecmea u Oezonacnocmu. Kauecmeo npodykmoe numanus u
COANAHCUPOBAHHOCHb 6 UEN0M PAUUOHA YeN06eKa UMEIOm Onpelensiowjee 3HaueHue O0as COCMOAHUS 300P06bA U
Kauecmea ezo ycuznu. Hayunsie 0cHobl mexnonozuu xneboneuenus, maxiice 3SHAYUMENbHO PACUIUPEHbL HOGbIMU (yH-
0aMEHMAIbHBIMU UCC/IC006AHUAMU OMEYeCMEEHHBIX U 3aPYOeHCHbIX agmopos. Xned — 00UH u3 6ax3cHeuwux npooyK-
moe numanus. On omauvaemcs muozumu ocovennocmamu. Ilpupooa 3anoscuna 6 nueHUYHOE U PIHCAHOE 36PHO KOM-
REKC HCUSHEHHO He0OX00UMBIX RUUEEBIX EU4ECE: DENIKOB, Y2i1€60008, HCUPO 8, BUMAMUHO6, MUHEPATILHBIX COCOUHe-
HUll u Op, OTUMeNbHOEC 6PEMS COXPAHAIOUIUX CB0I0 OUOI02UYeCKYI0 akmusHocmb. B cmamuve npuseden 0630p nayunvix
mMpyo0e poccuiicCKuUx u 3apy0eicHvix ucciedosameineli Ho NEPCREKMUBCHOMY 80 6CeM MUPE HARPAGICHUIO PACUUDEHUSL
accopmumenma 0002auWieHHBIX NPOOYKMO8, @ UMEHHO 0002AW|eHHBIX XACOHbIX U30CIUI C UCHONb308AHUEM &
npOU3800CMEe HEMPAOUYUOHHO2O CHIPDSL, 6 MOM HuCcTe Xmean. Pezynomamul uccnedosanus mozym ovinmb unmepecHsl
U NOJIE3HbL UCCLE06AMENAM U RPOU3GOOCIEEHHUKAM HPU PA3PAOOMKe HOBbIX PEYeHmyp U MEXHOI0ZUN X1eOHbIX
U30enuil ¢ UCNOIb306AHUEM HEMPAOUUUOHHOZO CbIPDSL.

KuarwueBbie cioBa: xied, NIIEHUYHAS MYKA, P:KAHHAs MYKa, XMeJb, 00orauieHue, NuIIeBasi
LHEHHOCTh, peenTypa.

TECHNOLOGY FOR PRODUCTION OF BAKERY PRODUCTS USING HOP YEAST
G.E. AUBAKIROVA*, Z.K. MOLDAHMETOVA, Z.B. TLEUBAYEVA

(NLC «Akhmet Baitursynuly KRU», Kazakhstan, 110000, Kostanai, Baitursynov street, 47)
Corresponding author e-mail: aubakirova.10.67 @mail.ru*

The modern bakery industry is one of the steadily developing food industries. It is characterized by a significant
development of the assortment, the complexity and variety of the initial properties of raw materials and materials, the
introduction of new directed technologies for the preparation of bakery products, the application of a new assessment of
their quality and safety. The quality of food and the balance of the human diet as a whole are crucial for the state of
health and quality of life. The scientific foundations of baking technology have also been significantly expanded by new
fundamental research by domestic and foreign authors. Bread is one of the most important food products. It has many
features, Nature has placed in wheat and rye grain a complex of vital nutrients: proteins, carbohydrates, fats, vitamins,
mineral compounds, etc., which retain their biological activity for a long time. The article provides an overview of the
scientific works of Russian and foreign researchers on the promising worldwide direction of expanding the range of for-
tified products, namely fortified bread products using non-traditional raw materials in the production, including hops.
The results of the study may be interesting and useful to researchers and manufacturers in the development of new reci-
pes and technologies for bread products using non-traditional raw materials.

Keywords: bread, wheat flour, rye flour, hops, fortification, nutritional value, formulation.
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Kipicne

Han - Oy1 eH MaHBI3OB TaMak ©HiMi, amaM-
3aTTBHIH KepeMeT ©HEepPTAOBICELOp TYPdl enmepiae
OHBI KYHJCINIKTI TYTBIHY »aH OachblHa IIaKKaHIa
150-nen 500 r-ra neitin.Han TyThIHY HOpMAamapsl
JKAChIHA, KBIHBICHIHA, (U3UKAIBIK >KOHE aKbLI-OH
KYKTEMECIHIH opekeciHe, KIMMAaTThIK epeKIIeTiK-
Tepre, TYPFBUIBIKTHI JKepiHe, COHAan-aK Oenrini Oip
KEpJIe XaIBIKTHIH TAMaKTaHybIH YHBIMAACTHIPYIaFbl
KaJIBINITACKaH 9JICTTepPre OailyIaHBICTHI.

HanubIH TaraMpIK KYHIBUIBIFBI KeOiHece
VHHBIH TYpPiHE XOHE KaMBIPIBIH KypambIHa Oaiina-
HBICTBI. YHHBIH aCTHIKTAH IIBIFYBIHBIH TOMEHIEYi-
MEH OHBIH KYpaMbIHIAFbl aKybl3, MHHEpaJap,
TIopyMeHiep asasnmel, Oyn Oenrimi Oip mopexene
HaHHBIH OWOJOTHSUIBIK KYHIBUIBIFBIHA TEpic acep
ereni. KamMbIpaplH pelienTine Mai, KaHT, CYT XKoHE
0acka 5a OaWBITKBINITAPILI CHTi3y HAHHBIH TaFaM-
IIBIK, KYHIBUTBIFBIH apTTHIPAJIBL.

3epmmey mamepuanoapsl MeH aoicmepi.

- KYIMaK AalllbITKbIChIH Iai/iajlaHa OTBIPBIIT
HaH-TOKAII OHIMIEPIH OHIPY PeleNTypachiH J3ipIey;

- KYJIMaK aIibITKBICHIHAH JKacaJbIHFaH HaH-
TOKAalll OHIMJCPIHIH OpPraHOJCNTUKAIBIK KOHE
(hM3HUKa-XMMHUSIIBIK KOPCETKIIITEPiH TAJIAY;

- KYIMaK allbITKBICBIHAH JKacajfaH HaH
OHIMIHIH TaFaMJIbIK JKOHE SHEPreTHKAJIBIK KYHJIbI-
JIBIFBIH QHBIKTAY;

- KWIMaK alibITKBICEIHAH JKaCalbIHFaH HaH
OHIMIiHIH YKOHOMHUKAJIBIK THIMIUIITIH ecenTey.

PecnyOnukaHbIH Kajla XaJIKBIHBIH ©CYyi HaH
Micipy OHIIPICiH KOJeHep KACIMMIIUIITiHeH OHEepKa-
CinTiH MeXaHWKaJaHBIPBUIFAH cajachblHa aifHAIIbI-
pyasl Tanamn eTTi. Hau micipy eHepkaciOiH/e HapbIK-
THIK 9KOHOMHKAFa KOIlly JKarJIaibIHIa, 0acKa TaMak
caylajapbIMEH CaNBICTBIpFaHa, Oipkarap cebemnrep-
JICH TYBIHJIaFaH IaFbIH KOCIMOPBIHAAPIbIH KAPKbIH-
IIbl 6cyi Oalikanbel. EH anjpiMeH, XaabIKThIH TOJIEM
KaOLIIETTUIIr1 TOMEH OOJIFaH JKarqaiaa HaH MeH HaH
- TOKaIll eHIMJEPIH €H KOJI KETIMJIi OHIM peTiH/e
TYTBIHY ©cTi, Oyl HaH OHIMJEpIH eHAIpYdi
wrraiTyasl Tanan erti. CTaTUCTHKANBIK JePeKTep
Ootipiama, (2014 xpuimaH Oacram) JKaidmbl HaH
OHJIIPICIHIH JKBUIIBIK KeJIeMIepl MEH MaibI3bIK
MeJIIIepIIepl 9p KbUIJAA 9P TYPJi KeJleMJIe e3repill
ecenTeNiHin oThIpAbl. Alita KereriH Ooncak, 2014
KBUTBI 726,1 MBIH ToHHA (6ip Kbeu1ma -2.2 %), 2015
XbUTbl 722 MbIH ToHHA (-0.6 %) , 2016 *XbITBI 730
MblH ToHHA (+1.1 %) , 2017 »xbuter 711,7 MbIH
toHHa (-2.5 %) , 2018 xbu161 707,9 MBIH ToHHA (-0.5
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%) , 2019 xbua61 562,8 MbIH TOHHA (-20.5 %) , 2020
XKBUTEI 539 MBIH TOHHA (-4.2 %) OOJIBINT ecenTeNiH .

Hau eHmipeTiH ipi KOCIOPBIHAAPIABIH KUBIH
SKOHOMHUKAJIBIK >KarJailbl HapBIKTBHIK >KaFdailIbIH
e3repyiHe Te3 Jkayanm Oepe alaTehlH MOOWIBII
IIaFBIH KSCIMOPBIHAAPIBIH Makaa GOMybIHA OKEIi.
Han micipy eHepkociOiHIe KOJJAaHATBIH ©HIMII
OHJIIpYIiH KapamaidblM TEXHOJOTHACHl  IIAFbIH
KOCIMKEPIIKTI JaMBITYy[IbI BIHTATAHABIPYABIH Oipi
Oonapl. OHIMHIH efoyip OeNiriH marklH KOCIIOPbIH-
Jap OHIIPETIHIIKTEH, OJIAPJbIH KOTIILIIr eHIipi-
JIETiH HaH OHIMAEPIHIH THICTI cara JeHIeHiH KaMTa-
MachI3 €Te aJMaiIbl, COHABIKTAH HAaH OHIMAEPIHIH
camachlH JKaKCapTy MACeNeci epeKilie 63eKTi OOJbII
otsip. [1]

Han enimuepin malisiHmay mpoIEeciH Te3e-
TIIl KaHa KOWMaM, oJlapFa epeKIle oM OepeTiH 00J-
raH ceOeOiHeH aIlbITKbl JCH aTalblHAbl. Jlemek
OYTiHTr TaHaa amIBITKB - OV “TEXHONOTHSIIBIK WH-
IPEeIUCHT’ FaHa €MeC, COHFbI €Ki TPEHI asChIHJIA
tytac ¢unocodus oHbIMeH OaimaHbicThl. BipiHmi-
JICH, alllbITKBIIaH aibIPMAIIbIIBIFbI, AlIBITKE HAHbI
OpraHm3M YVIIiH Taimansl, OYi Kasipri 3aMaHFbI
CaTBINl ANYIIBLIAPABIH KOKETTUIIKTEPIHE COMKec
keneni. ExiHmigen, Oyl Harbl3 HaHHBIH EpeKIIe
KBIIIKBLT XOII HiCiH, HAH PYXbIH KAMTaMAaChI3 €TETiH
aIbITKBI. [2]

KyiMmak ekiKakThl ©CIMIIKTEpre KaTajbl,
OHBI 6cipy Ke3iHAe TeK aHaJIBIK OCIMIIKTep ecipi-
Jiei, onap eKiHII XKbUIaH Oactan KyJIMakK KOHYC-
Tapbl JIeN aTajaThlH T'YIIIOFBIP MbFapaasl. Kyimak
konycel 40-80 rynmeH Typanel, omap UiIreH
NIBIOBIKTa OpPHATACKAH, IMIAMITAPHIMEH KaOBIIFaH.
Kimkenraéi rymagep (e3ekiiene) YCTIHIT KarbIHJa
JKamplpakTapsl 0ap — JKacbUl JKamblpakmanap —
KOHYC Topi3mi Tapassuiap. [ymmepaiH TtyOiHme
emmieMi 0,15 anTelH capel JYOyauH JIOHIEPI
opHanackad. 0,25 MM, KypaMbIH/Ia IIANBIPIIBI ( AIllbl
JKoHE Xom wmicti) 3attap Oap. Jlynmynun noHzmepi
OexiTiiren askraH oHaii Oemineni. Kyimak
KoHychiHaa jymyinud 19,81 %, Tapassl — 66,85 %,
e3ek — 7,36%, mexgukans — 5,98 % kypaiigsl. bip-
Katap aBTOPJapAbIH MiKipiHIIe, KyJIMaK KOHycCTa-
PBIHBIH XUMUSIIBIK KYPaMbl SPTYPILTIKKE, ©CIMJIIK
KaFjainapblHa, €riH JKWHAy Mep3iMiHe, eriHHEeH
KeWiHrl eHjeyre OalaHBICTBI aWTapibIKTall e3re-
peni. JKaHa micKeH KYJIMaKThIH KYMCaK MIaibIpiap-
BIHJA a3 MeJIep/ie JCOKCH TYyMYJIOHIAphl 0ap,
onap A xoHe P - KbIIIKpIIIAPBIHBIH OMOCHHTE31HIH
apaiblK eHiMi 00sbIn TabbuTansl. Erep KyiMakThIH
TOTBIFY IMPOLIECTEPl €IAYIp JOpEkKeae Kypce, OHua
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Cylla epPUTIH >KaHOAWTHIH TYMYJIMH KbIIIKBUIIAPHI-
HBIH Oomysl Oaiikamamel. P - KBIIIKBUTIApIBIH
TOTBIFY OHIMi- TYIYNOH S-KBIIIKBUI PETIHIE e
Oenrimi xoHe >xaHa Kyimakra 0,5% wMemmepinae
Ke3JIece i, al OHbIH ecKi Kypambl 3-4 % sxereni. [3]

¥YH KallHaTy apKpUIbl JalbplHAAIFaH Kapa
Oujail yHBIHAH HaH JaibIHIAyFa apHAIFaH CYHBIK
AIIBITKBIHBI OHIPY OenTifi afic.

Anaiina, MyHZail ambITKBIHBL Ay TIIporeci
KOIl YaKbITTBl KOKET €Teil, TeMrepaTypa pPeKUMiH
KaTtaH cakTaiipl. COHBIMEH KaTap, amlbITKBl aly
VIOIH  CYT  KBIMKBUIBI ~ OakTepusuiapel  MeH
AIIBITKBIIAP/IBIH Ta3a TaKbUIIAphl KOKET.

Hanasl  pmaliplHoayFa  apHalifaH — CYMBIK
amIBITKBIHGL  OHIIpYAiH Oenrimi omici Oap, ox
KOPEKTIK OpTaHbl JalbIHAAYABl JKOHE KYJIMaK
CBIFBIHIIBICHI  KOJIJIAHATBHIH ~ AIllBITY KOMIIOHEHTIH
CHT13Y/ll KAMTHIBI.

AMIBITKB  OHIIPY TPOIECi KOm YaKbITTHI
KKET €Telll JKOHE YCHIHBUIFaH 9JiC TEK >KOFaphl
XKoHE OipiHII CypHINTHl OWIAll YHBIHAH HaH
OHJIIpye KOJIaHBLIA IbI.

TexHuKambIK MoHI OOHBIHITIA ©HEPTAOBICKA €H
JKaKbIH OJiC-OCJICeH I INTaMAApAbIH JIMO(PHIN3a-
LUSIaHFAaH MHKPOOTBHIK Maccachl TYPIHJC alllbIT-
KBICBI MEH CYT KBIIIKBIIBI OaKTEpUSIIAPBIHBIH Ta3a
KYJbTypajapbIMEH Cy-YH KOCIAChIH allIbITY.

Arnaiia, ambITKBIHBL JalbIHAAYy KE3iHIe aif
cailblH KaHa KOPEKTiK opTara KahTa erimyi Kepek
AmIBITKBI MEH CYT KBIIKBUIBI OaKTepUsIIapbIHBIH
Tasza JAaKbLIIaphl KOJIJAAHBUIA I, OUTKEHI Y3aK Mep-
3IMJIi caKTay Ke3iH/e KyJIbTypanapably OenceHIitiri
KYPT TOMeHJIei i, OYJ allbITKBIHBI TalbIHIAY MPO-
IECiH KubIHAaTaab!. [4]

On yIiIiH CYWBIK allbITKBIHBI OHJIIPY 9Jici
alIBITY KOMITOHEHTIH €HTi3€ OTBIPHIT, YHIBI CyMEH
KaitHaTaabl (KaitHATYbI), KOCIIAHBI AIIBITY/IBI )KOHE
KOCIlaFa KOPEKTIK OpTaHbl KOCYJIaH TYpaThlH ©OH-
JIPIiCTIK IUKIAI KAMTUIBI, COHBIMEH KaTap alllbITy
KOMITOHEHTI PEeTiHe KYJIMAaK CBHIFBIHIBICHI KOJI/Ia-
HbUTambl, an 2:1:0,1 KaTelHACHIHAA KYJIMaKThIH
KaifHATIaChl, CYbl JKOHE CHIFBIHIBICBIHAH TYPAThIH
KOPEKTIK OpTa CYWBIK allIbITKbIFa KOCBUIAJBI, OUT-
KEH1 OJ1 HaH OHIIPY YIIIiH TaHJAIa 5.

OHOIpICTIK HHUKIAE AallbITKbIFa Kapa Oumai
YHBI MEH XOIT COPIACHI allIBITKbI MaCcCaChl OOMBIHINA
Kochliaabl: yH:copra 1:1, 2:1 KbIIIKbUIABIFBI 15
rpagycka kerkenre nedin 28°C Temmeparypajna
ycrajgagsl JkoHe Kkerepy kymi  20-23  MuH.
OHMIPICTIK TMKIJIE aNbIHFaH JaWblH  aAlIBITKBI
kambipra 100 kr ynara 41,5 kr Meuiepinjge KambIp
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wiey Ke3iHjae eH-Tiziieni
maccacbiaa 25%). [5]

AIBITKBI Y31KCi3 TYTBIHBUTATHIH JKOHE Ka-
MBIPJIbl JalbIHAAY YIIIH KOJNAAHBIIATHIH KalTa Ka-
HapTBUIATBIH (a3a jen aTtamamsl. MyHAal amibIT-
KBIHBIH Oip Oemiri KambIpabl MaiiblHAayda Kapa
Ougail KaMBIPBIHBIH OeliceHIi MUKpO(Iopacsl MEH
KBIIIKBUIAAP/IBIH €A9yip Meiepi 0ap eHiM peTiHze
KOJIaHbLIaAbl. ATIBITKBIHEIH KadFaH OeiriHae Oip
MeJIIepAe YH MEH CYy KOCBUIBII, alllBITKBIHBIH JKaHa
Oemiri maWbiHmanaael. ABITYABIH Oenrim  Oip
VaKbITBIHAH KSHIH alllbITKbI KbIIIKBUIIBIFBIH, AlllbITY
MUKPO(IOPACHIHBIH KYpPaMbIH KaJlIbIHA KeNTipemi
JKOHE Tarbl Jla IilIiHapa KaMbIpablH Oip Hemece
OipHeIre TOPIHSICHIH JaibIHAAY VIIH KONJTAHBLTYBI
MYMKiH. [6]

CYT KBIIIKBUIBI OakTepusuiapbl MEH AallbIT-
KBUIAP/BbIH Ta3a KyJIbTypalapblH KOJJAHY apKbUIbI
aIIBITKBIHEI TalbIHAAY: Oi3/iH eniMi3/le HaH albIT-
KBICBIH JalblHAAy YIOIH MHUKPOOPTaHH3MICPAiH
Taza KyJbTypalapblH MainanaHyIblH TEOPHUSUIIBIK
He-Ti3ieMeci OTKeH FachIpAblH 20-KbUIIapbIHIa
HaH allbITKBICKI MEH Oenriyi 6ip MukpodIopachkiH
OeJi, aHpIKTaFaHHAH KeWiH maiga 0oiabl. [7]

CyT KbIIKBUIBI OaKTepUsUIApbIHBIH — Ta3a
KYJIbTYPaJIapbiH KOJMIAHY/IbIH aPTHIKIIBLTBIKTAPbL:

- Ta3a KyJbTypa MUKPOOPraHU3MICPIiH Oemrii
Oip Typiepi MeH IITaMAapblH KOJJaHYyFa, OJNapibIH
KOpIlIaFaH opTajia eMip CypyiHe OHTANIIbI JKarman
JKacayra JKOHE JalbIH OHIM CarachIHbIH MAKCUMAIIIbI
ocepiHe Kol KeTKi3yre MyMKIiHiK Oepe/i;

- CYT KBIIIKBUIBI OaKTEPUSIIAPBIHBIH JKEKe
NITAMIAPBIHBIH €pPeKIlie KACHETTEePiH, aTan aWTKaH-
Jla, OJIapJIbIH eMIpJik OeJICeHIUNrHIH KaHaMa
OHIMJIEpIH KBIIIKBUI TY3yT€ JKOHE CHHTE3Jeyre
KaOIIeTTUIIriH KoJjaHa OTBIPBIN, OCBHI OaKTepus-
napapl OipiKTipin, SpTYpJl TajFamMfa ue eHIMIep
ama anachl3, OWTKeHI Oyl cama KepceTKili
MHUKPOOPraHM3MIECpAiH  Ta3a  JaKbUIJApBIHBIH
TYpJiepl TaHJay apKbLUIbl aHBIKTAJIA bl

- Ta3a KyJbTypaiap KbICKa Mep3imjie KOFaphl
camabl aumbITKbUIAP/Abl JAHbIHIAYIbl KaMTaMachl3
eTelli JKOHE YHHBIH CBIPTKBI MHKpPO(IOpackH
Oacyra Kemniimik oepei;

- Taza KyJbTypajiap amibITy MPOIeciHae YHIIbI
YHeMIi mailiganaHy apKbUIbl ©HIM ©HIMIUTrH
apTTBIPYFa MYMKIHJIIK Oepe/ii;

- alIBITKBl MEH CYT KBIIIKbII OaKTepusIIaphl-
HBIH Ta3a KyJbTypaJapblH KOJJAHY apKbUIbI
TEXHOJIOTHSUIBIK ~ TpouecTi  OaFbITThl  OacKapyra
MYMKIHIIK jkacanmasl. [8]

(KaMbIpAarsl  YHHBIH
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KacinopHbeiaga eHaipicTi ®aHFBIPTY HpoLeci
OacTayIbl, TEXHOJIOTHSUIIBIK JKEIJIep MeXaHUKajIaH-
IBIPBUINBI, SFHA HEMIC TEITEPIMEH TOJBIK JKad-
IBIKTaNFaH. byl eHIM TyprepiH easyip KeHeWuTyre
JKoHEe KOJI €HOeTiHIH YJeciH a3ailTyra MYMKIHZIK
oepi.

Byn >kepnme eHmipinieTiH OapiblK eHiMaep -
JKOFaphl camaibl eHimzaep. SIFHH, OUOJOTHSIIBIK
JKOHE TaFaMIBIK KYHIBUIBIKTaphl ©Te »KOFaphl. Han
TOKall eHIMAEpi aJaMHBIH KYHICIIKTI ©MipiHJeri
KOKETTI ©HIM OOJIFaHIBIKTaH, HaH 3aybIThl HaH
KYpaMbIHAaFrel OapiblK BHTaMUH TYPJIEPiH, aKybI3,
Mail KeMipcyinap MEH Makpo JKOHE MUKPOIJIEMEHT-
TEepHAi CaKTayFa JXOHE 6HIM KypaMblH KOCBIMIIIA
IMUKI3aT KeMeri apKpUIbl OalibITyFa  JKkarmai
JKacauabl.

KK «KoBaneHkoy» »xargalblHOa KacaJIbIHa-
TBIH JKYMBICTBIH TaFaMIbIK KYHJBUIBIFBIH apTThIPY
MaKCaThIHa KYHACTIKTI aIlbITKBl OPHBIHA KYJIMaK
AIIBITKBICEHI AJIBIH/IEL.

Kapa Oumaii MeH »ofapbl COPTTHI YHBIHAH
KYJIMaK allbITKBICHIH Maii1aaHbIl HaH OHIMI IIbIFa-

peuLibl. TokTanma KeTeTiH OoJicak, Kapa Oujail yHBI
eKIHI a3bIK-TYNIK KYJbTypachl JeceKTe Ooajpl.
On  e3iHIH €peKIne WICIMeH JKOHE JIOMiIMEH
epekuiene-Heni. boWbIHAA aKybI3AapAblH OpTalia
kepcetkimi 12% >xone TepOemici 10 - man 17%
nediHn Kypainbl. bipak Owmpaiira KaparaHma OCHI
Kapa Oupaiijarel aybICTHIPBUIMAMTHIH aMUHKBIII-
KbULIAphI 1,5 ecere skorapsl.

MECT 16990-88 cotikec kKapa OumaiiapiH ca-
MachlH BUIFAJIIBIK MaccachblHa, KOCMa MaccachblHa
JKOHE 3USHABI KOCTaJapbl CeKUIAlI KepceTKimTepiHe
Kapar Oaramaiist [9].

Homuosrcenepi sicane onapovt manxwinay

KyiMak ambITKBICBIH TaliaaHa OTBIPHII
HaH-TOKAIl OHIMIEPIH OHIIpy VINH eH ajFaml
KYIMaK alibITKbICHIH JaibIHAAI ajlaMbl3.

AIIBITKBIHBI KacaMacTaH ajiibIH 0i3re TyHOa
JKacall alybIMbI3 Kepek. TyHOa jxacayFa Kepek
3artap: 0,5 1 cy (KarTel KaiHaThIIMaraH),l5 Tp
KypFaK KyiIMak Oypiepi, 2 ac KacelKk Oaim, 1 7
0onaThIH IIBIHBI BIABIC. 1- cypeTneH l-kectene
KOpPCETILreH.

Cypert 1. AuisITKe! JalibIHIayFa KepeK 3aTrTap

Kecre 1. Tyn6a naiteranay

TynOa maiteinaay | Ilukizat weirsiael (kr,r) | Kyssl (tr) | Hotmxkeci (Tr)
Cy 5 20 10
Kynmak 6ypaepi 15 315 158
ban 5 320 10

TyHOaHBIH jKacay KOJbL:

Kemr tyckenne 15 r kyprak KyJmMax Oypiepidn
OaHKaMbI3ra calibll YCTiHeH 0,5 71 KaTThl KaiHATHLI-
MaraH CYBIMBI3IBI KYHBIN, TaH aTKaHra JeiiH
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KajaeipabiM. Taneptenrinik 35-40 °Cremneparypa-
Jia 2 ac KachlK Oai Caiblll apajacThIPBII TYHIIBIPHII
KOSIMBI3. (2 — CYypeTTi KapaHbI3)
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Cyper 2. TyHOaHbIH JaibIH 00TybI

Kyprak ambITKpIHBI JadiblHaay yIniH Oisre
KepeKk 3arTap: cy, KyiMak Oypiepi, Oan, IIbIHBI
bIIBIC, OMnail keOeri, JoKe, aplibUIFaH Kapa Ounmai
yHBI. ByJT alibITKBIHEL JaibiHaay 3 KYHTe CO3BUIIBI.
ANIBITKBIHBL  JaWbIHIAYFA  KETKEH  3aTTap/blH
MIBIFBIHAAPEI 3- KeCTee KOPCETIAreH.

AIIBITKBIHBI JaWBIHAAY JIICI:

Kecre 2. ATIbITKBI JallBIHIAAayFa KEPEK 3aTTap

Kenemi 08-1 1 Tasza mbIHBI BIgbicka 150 T
Onpmaii xeOeriH cajblll, KEOEKTI TOJBIFBIMEH OachIm
TypraHma naibiHgaran TyHOamHbH 400 M1 CybIH
KyiapiM. KeiiiH OeTiH JoKeMEH J>Kayblll KapaHFbI
JKBUTBI JK€pre KOWIbIM. AIIBITY Ke3iHAe KYpFrak
aIlBITKbl CYHBIK allbITKbI CUSKTHI KOTepiaMeni.3 -
CypeTTE KOPCEeTiIreH.

ATIBITKBI JaWBIHIAY [Iukizat Kyssr (Tr) Hotmxeci (r)
IBIFBIHBI (KT,T)
bunaii keberi 150 325 48,75
TynOa 400 - -

Cyper 3. AIIBITKBIHBIH JaiibIHOaIFaH OipiHII KyHi

Op KYH CablH AaIIbITKBIHBI apagacTBIPBIT
OTBIPY KaXeT. 3 KYH 6TKEH COH alllbITKbIMBI3 JaiibIH
OOJIBII, JKarbIMIBI KeMic HiciHe ue Oomanl. Keiiin
OHBI JIKETe IIAIIBIPATHIIN, 06JIME TeMIepaTypachiH-
na Taburd Typae Kentipim anuabiM. JladbiH OoJFaH

Cyper 4. [laiibiH OONFaH alIbITKEI

KYpFaK amlibITKBIMBI3ZBI  KAKIMarbl Oap  IIBIHBI
BIJIBICKA CaJIbIN, TOHA3BITKBIIITA cakTaiiMbI3.Kyprak
AIIBITKBIMBI3IBIH  JAaiiblH  OonFanbl 4 - cyperrte
KOpCETIITeH.
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AUIBITKBIHBI KOJIIAHAP AJJIBIHIA BIABICHIMBI3-
Fa JMaiieiH OOJFaH KYpFaK allbITKBIMBI3IBIH 1 — ac
KACBIFBIH CaJIbIII, 2 CTAKaH KbIJIbI Cy Kyibin (1 moif
KachIK Oan Kocyra 0ojanbl), KOO KalMak Topi3mi

OomaTeiHAall eTiN aplubUIFaH Kapa Ouaail YHBIH
KOCHIII, apajacThIPBIN, OETiH >KaybIl >KBUIBI JKEpIIe
0ip TYHre KaAapabIM.5 - CypeTTe KOPCETUIreH.

Cypert 5. AINIBITKBIMBI3/IbI KOJIIaHy OapbIChl

Keneci «yni paiipia  ambiTkeiMbizra 100
rpaMM JKOFapbl COPTTHI YH KOCHII WIICI, 2 caFaTkKa
KOeTepyTe KbIIbI XKepre KonapiM. KoliFaH yakbIThIM
OTKCHHEH KeWiH aliblH 0OJFaH KaMBIPBIMIBI ©JIIICTT
aJblll, JOHIeJeK MilnHai (opMagarbl KaJbIIKa
MepraMeHT Kara3blH TOCEII, ilIiH Maiian canbim 10-
15 MunyTKa Oetin Oypken Kos TypAbiM. CoJ yakbIT

Kecre 3. Kambip naiisiamay

oetkeHHeH keiiH 200-250°C — Ta KpI3BIN TYpFaH
nemre 45-50 MUHYTTa KaMBIPBIMABI TICIpil aJABIM.
Kamepipsim mickenre neitin 370 r, micKeHHEH KeWiH
320 T Oonmel. Kamplpmel maiibiHmayra KeTKEH
JKOFapbl COPTTHI YHHBIH IIBIFBIHEI 3 - KECTEAE JKOHE
6 - cypeTTe KOpCeTIireH.

KambIpabl naiipiagay

IMKI3aTThIH IIBIFBIHBI (KT,T)

Ky#nsi (1)

Hoatuxeci (r)

“Koraps! cypbINTH YH

100

418 41,8

Cyper 6. [aiibia OoFaHFa ACHIHTI )KOHE KSHIHT CHIIaThI

ITickeHre neiiH )KoHE MICKEHHEH KEWIHT1 HaH-
HBIH BUIFAJIALUIBIFEL 50 T - Fa a3aiasl.

Han >xoHe HaH-TOKAll eHIMIEpIH OpraHa-
JETNTUKANBIK ~CalachlHBIH HETi3ri KepceTKimTepi
00JIbINT CHIPTKBI TYpi (mimriHi, OCTiHIH KYHi, Tyci),
yrigaici (micipiIreHairi, KOPHEKTLIIr, KeyeKTUIIr),
JIoM1 M€H Hici TaObLIaIbI.
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Han enimuepiHiH CBIPTKBI TYPiH aHBIKTAY.
AnpnpiMeH oHIM Tekcepineni. HaHHBIH MilIiHIHIH
IYpBIC eKeHJiriHe (Kalmak, Teric, oHbIC), OeTiHiH
KyHiHe (Teric, OIpKeNKiJiri, Kemip - OYIBIPIIBIFHI,
JKapbUIFaH/IbIFBI ) KOHLI O6JiHe/I.

Han eHIMIHIH OpTachIHBIH KYHIH aHBIKTAy.
Hanpgpl anapiMeH jKOFapbliaH TOMEHIe Kapad erte
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OTKip apa MBIIIAKIeH TeHJCH eTim eki Oerikke
Keceql, OChl Ke3/le HaH KeYeKTepiHiH eimeMepine
(ycak, oprama, ipi), HaH YTiHAUIEPIHIH OapIIbIK
KECUIreH KEeHICTir apKpUIbl Oenrini Oip Memmepaeri
KEeYeKTepliH Tapajiblll KeTyiHiH OipKenKimiriHe
’KQHE JIe CON KeyeK KaOBIPFaJIapbIHBIH KaJIbIH/BIFbI-
Ha (KYKa, OpTallla KaJlbIHIBIKTaFbl, KaJIblH KabaTThI)
aca 30p Haszap ayAapbUiajbl.

Han oprachIHBIH CO3BUIMAIIBUIBIFBIH OaKbI-
nar, 6arajJaiTeIH Ke37ie HAaHHBIH O€TiH caycarbIMbI3-
OeH a3manm Oachlll KaiTa Te3AEeTil ajblll, HAaHHBIH
oyenri ¢opmachiHa KeNyiH KaJaralaybIMbI3 KajKeT.
HaHn opTachbIHBIH MBDKBUTYBI YaKBITHIH/IA KOHE Kall-

IBIK AedopManusiapbl OOJFaH JKaFaia—Hamap;
KONl eMec KalJbIK JeQopMalisMeH — OopTalia; ai
MYJIeM Kaiaablk AcdopMarids OoiaMaraH s>karmaiima
HaH OPTaChIHBIH CO3BUIMAIJIBIFBI )KAKChI JICTl CUITaT-
Tal ayaMbI3. Hal opTackIHBIH TYCiHIH OIpKETKLIIT1
KaMBIPBIMBI3JIBIH,  JIYphIC HEMece JyphiC eMec
WJICHTSHIH OUTIipTe .

Han eHiMiHIH WICIH X0HE IOMiH aHBIKTAy.
HaunpiH mici MeH aoMi JoMIIik Oaranay yaKbITBIHAA
aHBIKTANaAbl. Byl OIpKambINThI, KBINIKBII, TYIIBI
JKOHE albl 00IyhI 901eH MyMKiH. Oap goMiHe acep
eTeTiH Oerze micTepiH OOMybIH OlmipTe .

4-xecrene kepcerinres. [10]

Kecte 4. KysiMak alibITKbICH apKbLIbI JKacallbIHFaH HaH OHIMIHIH OpraHajJeNTHKaIbIK KOPCEeTKilI

ChIPTKBI TYPi: MilIiHi

JleHreneHin, KOTepiJreH

JleHreneHTin, KOTepiIreH

ChIPTKBI OCTIHIH
JKarJaibl

A3 FaHa kef1ip OyAbIpIIbI,
JKAPBIKCHI3

A3 FaHa Kkefip OyAbIpIIbI,
KapBIKTAphI a3

ChIpTKBI Ka0aFbIHBIH TYCI

KoHbIp TyCTI

Koro KoHBIp, Kapa TycTi

HaHn opTachIHbIH KYHi: KEYEKTUIIK

Bipkenki, ycak Tecikrepi 6ap | Bipkenki, ycak TecikTepiMeH

TaraMBIK KYHIBUIBIK TaraM ©HIMJICPiHIH
naiaanel JIETeH KACUCTTEPIHIH TOJBIKTHIFBIH, OYJI
OHIMHIH aJaMHBIH HETI3rl KOPEKTIK 3arTtap MeH
SHEprusiFa (YU3MONOTHAIBIK KAKETTUTIKTEPIH KaM-
TaMachl3 €Ty JI9PEXKECiH UHTErpallbl TypJe Kepce-

TETiH yFbIM. TaraMIbIK KYHIBUIBIK —TaFaMJIbIK
OHIMHIH Oenriii Oip KacHeTTepiH TYTBIHYIBI €CKe-
pill, OHBIH XUMHSJIBIK KYPAaMBIMEH CHIATTANAIbI.
(5,6-xecre). [11]

Kecre 5. Kapa 6unaii yabiHaH xacanrad 350 T HAHHBIH TaFaMbIK KYHIBUIBIFbI

OniM Canmarsl, © | Akysizgap,r | Maiinap,r | Kemipey,r | Kanopusichl,kkai
Kapa oupnai 246 15,99 25 98,64 468,9
YHBI
Korapsr copT 100 7,6 0,6 52,3 220,7
YHBI
Ty3 4 0 0 0,008 0
Kanr 7 0 0 0,0098 26,5
ATIBITKEI 7 0,889 0,189 5,18 -
OciMOiK Maiibl 6 0,138 3,24 1,53 54
Bapibrirsr 370 24,6 6,5 157,7 770,1

Kecte 6. KysiMak amsITKbICHI apKbUIBI Jkacanrad 350 © HaHHBIH TaFraMIbIK KYH/IBIIBIFbI

OniM Canmarbl,r | Akysizgap,r | Maiimap,r | Kewmipey,r | Kamopuscel,kkain
Kapa 6unait yHb1 246 15,99 2,5 98,64 468,9
Korapsl copT 100 7,6 0,6 52,3 220,7
YHBI
Ty3 4 0 0 0,008 0
Kanr 7 0 0 0,0098 26,5
Kyimak 10 0,8 - 2,6 36,5
AIIBITKBICHI
OciMIIK Malbl 3 0,069 1,6 0,8 27
Bapubirsn 370 24,5 4.7 154,4 779,6
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KyiMak ambITKBICEI KOCBUIBIN JKacalbIHFaH
HaH OHIMIHIH KapamailbiM Kapa Owmaii YHBIHAH
JKacalFaH OHIMHEH KaJlOPHACHI dJIeKaiia KOFaphl
0onnbl. XKoHe KypambIHIarbl aKybi3 OCH KeMipcy
MeNIIepl Ccoll  TeMEHIece, MalabplH MeJIepi
onnmekaiina TemeHmeni. KyiMak amibITKBICHIH HaH
OHIMIH/IC TaianaHa OTHIPHIN, aJaMHBIH >KYHKe
KYHeciHiH (YHKUMOHANIB KaFAalblH, YHKBIHBI
KAJIbIHA KENTIPY, SFHA YHUKBICHI3IBIKTHI KO0, 3aT
alIMacybl peTTecTipyre bIKHal acall amaMbi3.
Imek kypTTapra Kapcel acepine turizeni. [12]

En skoHOMUKachIHIA HAH-TOKAIl ©HIMIepi
OMIpIIK KKETTUIKKE He JIem aifTa amambr3. JKoHe ne
oJlap ©3 OHIMJICPiHIH MaHbI3/Ibl CKCHJIIr1He Oaiina-
HBICTHI ©31HJIIK €pEeKIlle OPBIH alia alajipl.

BapnbFbIMBI3 aHBIK OUTETIHACH, XaJIBIK Iap-
YaIIBUTBIFBIHBIH 9P cajla TYPJEpiHiH KocimophIHAA-
pPBI ©37IepiHe TOH KBIP — CHIpJaphl MEH epeKiie-
niktepine ve. Han enaiperin HayOaiixaHanap yuIiH
MYHIAil HeTi3ri aWpIpMaIlbUIBIK OHIIpreH oHIM-
Jepinig camacsl 60bm kenemi ([13].

KK «KoBanenko» xarmalblHAa >KOFapbl
COPTTHI XKOHE Kapa Oujail YHBIMEH jKacajblHAThIH
HaH 6HIMiHE KYJIMaK AaIIbITKBICEIH KOCY apKBLIBI
JKacaJbIHFaH HaH eHiMiHiH Oip Oenkeci Men 100 kr
YHHaH JaiiblH  OoNaThlH HaH  OHIMJCPIHIH
MUKi3aTTap KYHBI MEH OHIMHIH aJITbl IIHIFEIMBIH
ecenreiimis (7,8 — kectenepie KOPCETIITeH).

Kecre 7. Bip Oenke HaHHBIH MIUKi3aThl MEH HET13T1 MaTepHaIapBIHBIH ©31HIIK KYHBI

IIukizaT ITuki3aT WHIFEIHGL, KT | KyHBI, TT O3iHIIK KYHBI, TT
Kapa Ounaii yHbI 250 325 81,25
JKorapsr copTThI Onnait 100 418 42
YHBI
Kyiimak anmbITKBICHI 20 217 43,4
Tys 0,03 50 0,0015
Bban 5 320 5,2
OciMOiK Maiibl 0,02 600 0,012
Cy 50 -
Bapibrirsr 425,05 1950 172,9

Kecte 8. 100 kr yHHaH jkacajbIHATBIH HAaH OHIMJIEPIHIH IIMKi3aThl MEH MaTepHaJapblHbIH ©31H/IK KYHbI

IIukizaT Iuki3at meirbiHbl, K& | KyHbl, Tr | O31HAIK KYHBI, TT
Kapa 6uaii yHbI 60 325 19500
JKorapsl cOpTTHI 40 418 16720

Ouail yHbI
KysiMak ammbITKbICHI 2 217 4,34
Ty3 1,1 50 0,055
bai 20 320 20,6
Cy 40 20 800
OciMIIK Maibl 0,13 600 0,078
bapJbIFsl 163,2 1320 37045

100 xr yanan 100,1kr HaH anbiHaB!, 1 Oerke
HaHHbIH canMarsl 0,35 kr OoFaH skarnaiina 286 naHa
OenKe abIHAJBL, COHA ECENTEeNIeH YAri YIIiH eHiM-
HiH Oip JaHackIHBIH 631K KyHbI 200 Tr Kypassl.

Kopvimuinowt

JKacanpiaran capanTaMaHBIH HOTHDKECI OOH-
BIHIIIA KO3/ICITeH MaKcaTKa KOJI KeTKI3IIi:

— KyJMak albITKBICHIH MHaiiganaHa OTBIPbII
HaH-TOKAIll OHIMIHIH pelenTypachl d3ipJICHIIII.
OsipiieHred penentypa OoibiHma 250 T Kapa ougai
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yHbIMeH 100 1 xoFapsl copTThl YHbIHA 20 I KyJIMaK
allIBITKBICHIH KOCY KapacThIpbLiabl. HoTmxkecinne,
KYJIMaK alllbITKBICHIH MaiaanaHy apKbLIbl dKacalbIH-
FaH HaH OHIMI >KaKChl HOTIDKETe He OOJIIbI KOHE
TaraMJIbIK ~ KYHJIBUIBIFBI  JKaFbIHAH — THIMILIITIH
KOpCeTTi;

— KyiiMak amibITKBICEIH KOCY apKBUIBI Kaca-
JIbIHFAaH HaH OHIMiHe (U3MKA-XUMUSUIBIK KOPCET-
kit skacanabsl. HoTwkeciHae cTaHaapT Tajantapbi-
Ha cail kenmi. SIFHU, BUTFANIBIK KepceTkinn — 13,5,
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keyekTimiri — 37,10, KbIIKbULIBUTBIFRI — 1,9 Tpaj
OOJIIBI;

— KyiMak allbITKBICHIH MaiifanaHa OTBIPHII
JKacallFaH HaH OHIMIHIH TaFaMIIbIK JKOHE dHEPIreTH-
KalblK KYHIBUIBIFBI KapacThIpbLaabl. OHBIH Kypa-
MBIHJIAFBl aKybI3 Menmiepi — 24,5, mait — 4,7,
kemipcy — 154,4-ke TeH HOTHXEHI KOpCeTTi. DHep-
TeTHKAIIBIK KYHIBLUIBIFBI — 779,6-Fa TeH 00IbI;

— KyiMmak aImbITKBICBIH  KOJAaHA OTBIPBII
’Kaca-IbIHATBIH ~ HAH  OHIMIHIH  AKOHOMHUKAJIBIK
THIMIUIN KarblHAaH HOTIDKECI JKAKChl OOJIFaHbIHA
kapan JKK «KoBaneHko» mIapTTapblHIa KYJIMak
AIIBITKBICBIH TAlAaHyAbl KOCY Typalibl YCBIHBIC
KapacThIPbUIIIBL.

KopeiTa keme, Kkypri3iireH capamnrama
HOTIKEIIEpiHe Kapar KYJIMaK allbITKbICHIH KOJJaHy
apKbpUIBl  aJaM  OpraHu3iMiHe  OHMOJIOTHSIIBIK
JKarbIHaH 7@, SKOHOMUKAJIBIK >KaFbIHAH Ja THIMII
HaH eHIMJAEpiH mbIFapyra 907eH OOJaTHIHBIH aiTa
aJaMEbI3. Kynimak  amibITKBICBIH — THaiijaiaHy
HayOalixaHanap/a THIMAI KOpPCETKIITepai KepceTe
ajiazipl JeT OMIIaiiMBI3.
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METHODS OF MARAL (CASPIAN RED DEER) DRIED BLOOD PRODUCTION
BY SUBLIMATION AND EVALUATION OF ITS QUALITY
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The presented article represents the results of a thorough investigation aimed at a deep understanding of the
process of producing dried maral blood using the sublimation method. The main focus is on analyzing the technological
aspects of this method and evaluating the chemical and biological properties of the resulting product. The results of the
conducted research led to the conclusion that the sublimation method is an effective and promising means of preserving
the biologically active components in dried maral blood. This assessment is based on a careful analysis of various
product characteristics, including protein content, trace elements, and other important constituents. Scientific
measurements and comparisons with standards, including physicochemical analysis, and other methods, allowed
establishing that dried maral blood obtained by the sublimation method exhibits a high degree of preservation of
biologically active substances. This confirms its potential for use in various fields such as medicine, the food industry,
and cosmetology. Such results are of significant importance for the scientific community and industry as they confirm
the prospects and effectiveness of this production method, which can contribute to the development of new technologies
and products in the future. Ultimately, the conclusions drawn confirm the prospects for the widespread use of dried
maral blood in various fields, including medicine, the food industry, and cosmetology. These findings are of great
significance for the scientific community and industrial circles, as they emphasize not only the importance of this
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production method but also open up new horizons for further research and development in the field of biologically active
products.

Keywords: sublimation, dried maral blood, production technology, biologically active substances,
physicochemical analysis, product quality, medical application, food industry, cosmetology, method
efficiency.

CYBJIMMAIIAA SAICIMEH MAPAJIJIBIH (KACIIAA BYFBICHIHBIH) KENTIPLJITEH KAHBIH
OHAIPY TOCIJIAEPI ’KoHE OHBIH CAITACBIH BAFAJIAY

A.b. HAMBICBAEBA, B.C. KAMYPOBA, A.T. KO’KABEPI'EHOB*

(Ka3zak y/ITTBIK arpapJsiK 3epTTey YHUBEPCHUTETI,
Kasakcran, 050010, AamaTtsl K., AGaii JaHFbLIbI, 8)
ABTOP-KOPPECHIOHICHTTIH 3JeKTPOH/IBIK momrrackl: Kozhabergenov79@yandex.ru*

byn maxkanaoa mapanoviyy Kenmipineen KanvlH cyonumayus 20iciMeH OHOIpY npouecin mepeH myciHyze
Oazeimmanzan myKuam zepmmeyoiy; Hamuoicenepi keamipinzen. byn adicminy mexnonozuanvik acnekminepin manoayza
JHCIHE AIBIHRAH OHIMHIN XUMUSAIBIK JHCIHE OUONOUANLIK Kacuemmepin oOazanayza 6aca nazap ayoapuvliaosl. Kyp-
2i3inzen 3epmmeynepoiy Homudicenepi cyoaumayus 20ici Mapanoviy Kenmipinzen Kanvlnoazol 0u0102UANbIK 0encenoi
KomMnonenmmepoi cakmayowlyy muimoi jcone Keneuiezi 30p Kypaavl 00716ln maodvlinadvl 0e2eH KOPblmblHObIZa Kelyze
MYMKIHOIK Oepoi. byn 6azanay onimuin apmypni cunammamanapuvli, CORbIY iWin0e aKyvl3, MUKPOIIEMEHMMeEpP HcoHe
dacka 0a mManwI30bl Kypamoacmap Meoauiepin myKuam manoayza Hezizoenzen. Du3uKkaivblK-XumMuaiblK manoay Meu
oacka a0icmepodi Koca an2amoq, vlibIMU OAUEMOEDP JHCIHE IMATOHOAPMEH Ccanvicmulpyaap cyonumayus adicimen
ANbIHEAH Kenmipizen mMapan KAHbIHbIY 0U0102UATIBIK 0e/1CeHOi 3ammapobly Hco2apvl CAKmaiy 0apexycecine ue eKeHin
anvikmayza cebenmecmi. byn onviy mMeouyuna, mamax OHEPKICIOi IHcaHe KOCMEMONOUA CUAKMBL IPMYPII cananapoa
KOJI0aHbLY MYMKIHOIZIH pacmaiiovl. MyHnoaii Hamuicenep 2oliblMU KAYbIMOACHIbIK NEH OHEPKACIn yulin yiKeH
Mampl3ea ue, OUMKeHI 021ap 001auaKmMa Heana MexHo102UANap MeH OHIMOepoi 0amblmyza bIKnAl ememin ocbl OHIIpic
20iciniy donawmazel men muimoinicin pacmaiiovl. Kopvima xene, oyn myxyucolpolmoapovly Meouyuna, mamax, OHepKacioi
JHCIHE KOCMEMOI02UAHDBL KOCA A/12AHOA, IPMYPJIL CAnanapoa Kenmipiizen mMapan KanvlH KeHiHeH KOJ10aHy nepcneKkmu-
8ACHIH PACMATIMBIHBIH amMan emKen ycoH. byn mysrcoipeimoap 2oi1bimu KayslmOacmulk neH OHEPKICInmiK opma yuiin
Y71Ken manbl32a ue, oiimKeni 01ap ocvl OHOIpic 20iCinily MAHBI30bLNLIZbIH AMAN KAHA KOUMAIObl, COHbIMEH Kamap Ouo-
N02UABIK 0es1cendi oHimOoepoi 00an api 3epmmey dHcaHe 0AMbINY YUl HCARA KOKHCUEKmep auiaobl.

Heri3ri ce3aep: cydauManusi, KeNTipijireH MapaJj KaHbl, OHAIPY TEXHOJIOTUACHI, OHOJIOTUSLIBIK 0eJI-
ceHJi 3aTTap, GU3NKAJIBIK-XUMHSJIBIK TAJAAY, 6HIM canachl, MeIUUUHAIBIK KOJIAaHY, TAMAK 6HEPKICiOi,
KOCMETOJIOIHsl, AICTIiH THiMALTiri.

CIIOCOBBI MPOU3BO/ICTBA CYIIEHOM KPOBH MAPAJIA (KACIIUHCKOTI'O BJIATOPOJTHO-
'O OJIEHS) METOAOM CYBJIMMAIINN N OHEHKA EE KAYECTBA

A.F. HAMBICBAEBA, B.C. )KAMYPOBA, A.T. KO’)KAFEPI'EHOB*

(Ka3zaxckuii HanMoOHAJbHBII arpapHbIii HccJieA0BaTeIbCKHIi YHUBEPCUTeT,
Kazaxcran, 050010, r. Anmatsl, npocnekT Abdas, 8)
DneKTpOHHas OYTa aBTOpa-Koppecnonaenta: Kozhabergenov79@yandex.ru*

B oannon cmamve npedcmasnensvt pe3ynbmanibl MuiamenabHo20 UCCAe006AHUA, HANPABTIEHHO20 HA 21YDOKoe no-
HUMaHUue npoyecca nPou3e00CMeEa CyweHoil Kpoeu mapana memooom cyonumayuu. Ocnognoe eHUMAanUue yoenaemcsa
ananu3y mexHoa02uiecKux AcneKmos I3mozo Memooa U oyeHKe XUMUYECKUX U OUON02UYECKUX CBOIICHE NOIYHUaAemMO20
npooykma. Pe3ynomamol npoeedeHHbIX UCC/1€008AHUINL NO360JIUIU COENAMb 6bI6OO O MOM, YO Memoo cydrumayuu
Aenaemca IPphekmusHvim U nEPcReKMUBHBIM CPEOCMEOM COXPAHEHUA DUON02UUECKU AKMUGHBIX KOMNOHEHM O & CY-
wienoit Kposu mapana. /[aHHaAA OUeHKA OCHOBAHA HA MU4AMENbHOM AHAIU3E PA3TUYHBIX XAPAKMEPUCMUK RPOOYKma,
GKJII0UAA coOepiHcanue benka, MUKPOIIEMEHN 068 U OPY2UX 6aHCHBIX cocmasnaouiux. Hayunvie uzmepenusa u cpagnenus
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C IMAIOHAMU, 6KNI0OUAA PUIUKO-XUMUYECKUIL AHATIU3 U OpYzUe MemoObl, NO360IUNU YCHAHOBUNb, YN0 CYUIeHAA KPO8D
Mapana, nOaAYYeHHAss MEmooom cydoaumayuu, 0061a0aem 6vlCOKON CHENEHbI0 COXPAHHOCMU OUO0102UYECKU AKIMUBHBIX
eeuwiecmes. Imo noomeeprcoaenm ee NOMeHUua1 O UCHOIb306AHUA 8 PAZTUUHBIX 0071ACMAX, MAKUX KAK MeOUUUHA,
nuwieeas npomvluiieHHocmy U Kocmemonozusa. Takue pezynsmamul umerom 60nvuioe 3Havenue 011 HAYYHO20 CO00-
ujecmea u RPOMbIUIEHHOCHIU, NOCKOIbKY OHU NOOMEEPHCOAIOn NEPCHEKMUBHOCHb U Ihhekmuenocms Imozo memo-
0a npou3eo00Ccmeda, KOMopwvlii MONCEM CROCOOCHB06AMb PA3PADONIKE HOBLIX MEXHON02UN U NPOOYKmMoe 6 oyoyuiem. Ilo-
06005 umozu, cinedyem ommemumy, Ymo COCIAHHbIE 6bl600bL NOOMEEPHCOAIOM NEPCREKMUBCHOCHb WUPOKO20 UCNOJIb-
306aHUA CYUIEHOI KPOGU MADPAA 8 PAZTUYHBIX 00]1ACMAX, 6KNI0YAA MEOUWUHY, RUL4EEYI0 NPOMBIULIEHHOCIb U KOCMe-
monozuto. dmu pezyrbmamosl umeom 601bui0e 3HAYEHUE O1A HAYUHO20 COOOUECMEa U RPOMBLULIEHHBIX KPY2068, NOC-
KOIbKYy OHU He MOJIbKO NOOYEPKUBAION GAXNCHOCHIL IMO20 Memood HPOU3800CMEd, HO U OMKPbLIGAIOM HOGble 20pu-
30HMbL 0131 OANbHENUWIUX UCCIC006AHUTL U PA3PAOOMOK 6 0D1acmu dOUO02UYeCKU AKMUBHBIX NPOOYKMOE.

KiroueBble ciioBa: Cyﬁ.]]l/IMaIll/lﬂ, CylmieHasi KpoBb MapaJja, TEXHOJOIrus npou3Bo/acrBa, OuoJiornye-
CKHM aKTHBHbIC BeleCTBA, (l)PBHKO-XHM](l'leCKHﬁ AaHAJIU3, Ka4eCTBO NMPOAYKTAa, MEAUIIUHCKOE IIPUMECHCHHUE,
nuueBas NPpOMbINIVIEHHOCTb, KOCMETOJIOI'US, 3(l)q)eKTI/IBHOCTI) crnocooa.

Introduction hope that our findings will have significant
In modern society, there is a growing interest implications for medical practice, the food industry,
in utilizing natural resources with skill and and other sectors where the use of dried maral blood
efficiency. This interest not only drives the may be beneficial [1].
development of new processing methods and Materials and research methods
technologies but also fuels the search for valuable For this study, the main materials consist of
products that can be derived from these resources. data from existing scientific research and methods
In this context, one of the most attractive and developed previously. Literature analysis involves
promising research directions is the production of searching and analyzing relevant scientific articles,
dried maral blood using the sublimation method. publications, and reports related to the production of
The choice of this topic is justified by several maral blood dried by sublimation method.
factors. Firstly, dried maral blood is a unique The research question is: "Which sublimation
product of natural origin, possessing high biological methods of maral blood can be effectively adapted
activity and valuable therapeutic properties. While to develop a universal and efficient production
traditional methods of its production exist, the formula for dried maral blood?"
sublimation method as a technological process The proposed hypothesis (thesis) is that by
remains relatively underexplored and requires combining and adapting existing sublimation
further research and optimization. methods, it is possible to develop a universal and
The relevance of the topic is confirmed by efficient production formula for dried maral blood,
both practical and theoretical significance. Dried ensuring high quality and biological activity of the
maral blood has already demonstrated its product.
effectiveness in treating various diseases, including The stages of the research include the
anemia, immunodeficiencies, and aiding in following actions: gathering and analyzing existing
rehabilitation after traumatic conditions. However, scientific data and methods of maral blood
existing production methods can be enhanced by sublimation; identifying key parameters of the
employing the sublimation method, making this sublimation process and technological aspects
topic pertinent for further investigation. affecting the product quality; combining and
The aim of the research is to thoroughly adapting existing methods to develop a universal
examine the methods of producing dried maral formula for producing dried maral blood;
blood using sublimation technology and to assess conducting experiments to test the effectiveness of
the quality of the resulting product. We aim not only the proposed formula; analyzing the results and
to expand our understanding of the sublimation comparing them with existing data.
process in the context of maral blood production but Research methods include: literature review
also to introduce new methods and approaches that and analysis of scientific research; experimental
can be applied to optimize this process and improve modeling of the sublimation process; statistical
the quality of the resulting product. Ultimately, we analysis of the obtained results.
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Expected research outcomes include the
development of a universal and efficient production
formula for dried maral blood, as well as
confirmation of its quality and biological activity
through experimental studies.

Results and discussion

The introduction to the method of producing
dried maral blood by sublimation begins with a
review of the historical context of research in this
field. Continuous interest in the process of
producing dried maral blood is reflected in the
extensive  accumulated  research  experience
conducted over a long period. Examining historical
aspects allows for an assessment of the evolution of
methodologies and approaches in this sphere, as
well as identifying key moments and mechanisms
that have influenced the development of dried maral
blood production.

Building on retrospective analysis, the choice
of the sublimation method for producing dried
maral blood is justified by its potential effectiveness
and prospects in preserving the biological active
components of the raw material. The sublimation
method represents a technological strategy aimed at
optimizing the process of obtaining the product
while preserving its qualitative characteristics. The
rational selection of the method is based on its
ability to extract and preserve valuable bioactive
compounds, which actualizes its application in
various industrial sectors and scientific research [2].

In addition to promising opportunities, the
sublimation method is also accompanied by certain
limitations that need to be considered during the
implementation of the process. These limitations
include technical aspects, such as the need for
specialized equipment and complexities in process
setup, as well as potential losses of biologically
active substances during processing. This implies
the need for a comprehensive approach to the
application of the sublimation method to optimize
the process and minimize its limitations,
considering specific contextual conditions and
research objectives.

It is worth noting that the theoretical
foundations of the sublimation process play a
significant role in the development of methods for
producing dried maral blood. The concept of
sublimation represents a phase transition in which a
substance directly converts from a solid state to a
gaseous state, bypassing the liquid phase, under
specific temperature and pressure conditions. The
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fundamental principles of sublimation include the
sublimation of the substance itself and the
subsequent re-crystallization of vapors on the
surface, resulting in the formation of a thin solid
film [4].

When a solid substance is subjected to certain
conditions, such as heating or reducing atmospheric
pressure, the energy applied to the substance
converts it directly into vapors without transitioning
to the liquid phase. This process is called
sublimation. When the substance vapors reach a
cold surface, they re-crystallize, forming a thin layer
of solid substance.

In the context of producing dried maral
blood, the application of sublimation allows for the
extraction of important components from the raw
material, such as proteins, enzymes, and trace
elements, while preserving their biological activity.
This method ensures a higher level of preservation
of bioactive substances compared to traditional
drying methods, making it attractive for application
in the pharmaceutical and food industries. Thus,
understanding the theoretical principles of
sublimation enables the effective application of this
process in the production of dried maral blood to
preserve its biological activity and enhance product
quality.

In turn, the physico-chemical aspects of maral
blood sublimation constitute a complex set of
parameters that influence the process and the quality
of the final product.

An important aspect is the chemical compo-
sition of the raw material, including the content of
proteins, enzymes, hormones, and trace elements.
These components play a key role in determining
the biological activity of dried maral blood. During
sublimation, it is necessary to consider the degree of
their preservation and changes under the influence
of environmental factors.

The morphological structure of the raw
material is also significant because it determines the
surface availability for the sublimation process and
the uniform distribution of heat and moisture in the
material. Optimal morphology ensures efficient
evaporation and preservation of valuable
components [3].

Physical properties of the raw material, such
as density, particle size, moisture, and texture, also
influence the sublimation process. They determine
the rate of moisture evaporation, heat transfer, and



AJIMATBI TEXHOJOTHSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne3.

mass transfer in the system, affecting the efficiency
of the process and the quality of the product.

In the process of sublimation, environmental
factors such as temperature, pressure, and time play
a significant role. Optimal sublimation conditions
should be selected considering the specificity of the
raw material and the requirements for the final
product. Monitoring and regulating these parameters
allow achieving maximum process efficiency and
preservation of bioactive substances.

It is also worth noting that the optimal
temperature in the process of maral blood
sublimation typically ranges from 50 °C to 70 °C.
This temperature range provides sufficient energy
for moisture evaporation from the raw material
while minimizing the loss of bioactive components.
It should be noted that at higher temperatures,
protein denaturation and other sensitive components
may occur, negatively affecting the quality of the
final product.

Pressure also plays a significant role in the
sublimation process. Typically, pressure ranging
from 100 to 200 millibars provides sufficient
intensity of evaporation while preventing excessive
destruction of bioactive substances. Pressure
variation can control the evaporation rate and,
consequently, influence the vyield of valuable
components and product quality [6].

Exposure time, i.e., the time during which the
raw material is subjected to the sublimation process,
is also an important parameter. The optimal time
depends on the characteristics of the raw material
and the requirements for the final product but
usually ranges from several hours to a day.
Prolonged exposure time may lead to the loss of
bioactive components due to overheating or
oxidation, while too short exposure time may not
ensure complete moisture evaporation and
extraction of all valuable components from the raw
material [7].

Each stage of the production technology of
dried maral blood by sublimation method plays an
important role, starting from raw material
preparation and ending with the final packaging of
the finished product.

The preparation and pretreatment of raw
materials, such as maral blood, are crucial stages in
the production process of dried blood by
sublimation method. This stage begins with careful
selection of raw materials, where the quality and
purity of the material are checked. Cleaning the raw
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material from impurities and microorganisms is
critical because even a small amount of impurities
can adversely affect the quality and biological
activity of the final product. Various purification
methods, such as filtration, centrifugation, or
sedimentation, may be used for this purpose [8].

After the raw material is cleaned, excess
moisture is removed. Excess moisture can lead to
unwanted chemical reactions during the sublimation
process, which may reduce the quality and
biological activity of the final product. Various
methods, such as vacuum drying or low-temperature
drying, can be used to remove moisture.

Next, the raw material is fractionated to
extract the necessary components. This allows
optimizing the use of the material by extracting
bioactive substances such as proteins, enzymes, and
other beneficial components. Fractionation may
involve separating the raw material into components
based on their size, mass, or chemical composition,
followed by the extraction of target components.

As a result of the preparation and
pretreatment of the raw material, optimal quality
and purity of the material are ensured, which is a
key condition for the successful implementation of
subsequent stages of producing dried maral blood
by the sublimation method [11].

In turn, the sublimation process is a key stage
in the technology of producing dried maral blood,
which involves transitioning the raw material
directly from a solid to a gaseous state, bypassing
the liquid phase. This process requires maintaining
optimal temperature and pressure conditions for
effective sublimation and preservation of bioactive
components.

The optimal temperature for sublimating
maral blood may vary depending on specific
process conditions, but usually ranges from 0 °C to
-20 °C. Maintaining a low temperature is important
to prevent overheating of the raw material and
preserve its biological properties [16].

Pressure also plays a critical role in the
sublimation process. Vacuum pressure is usually
used, creating conditions for sublimation, allowing
raw material molecules to transition to a gaseous
state without entering the liquid phase. The optimal
vacuum pressure typically ranges from 0.1 to 10
millibars.

Temperature and pressure control is carried
out using specialized equipment and automatic
control systems, ensuring accuracy and stability of
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these parameters throughout the sublimation
process.

It is important to note that maintaining
optimal temperature and pressure conditions is
critically important for minimizing the loss of
bioactive components and ensuring high-quality
final products. Effective control of these parameters
allows achieving optimal product vyield while
preserving its beneficial properties [9].

Final processing and packaging of dried
maral blood are important stages of the production
technology aimed at ensuring the safety, quality,
and durability of the final product. This stage begins
with processing and cleaning the dried maral blood
from possible residues and particles that may have
formed during the sublimation process. Thorough
cleaning of the product is important to eliminate any
undesirable impurities that may negatively affect its
guality and safety.

Product cleaning may involve various
methods such as sorting, separation, or filtration
aimed at removing mechanical impurities or
residues from the production process. Chemical
treatment may also be applied to destroy potential
microorganisms or pathogens.

After cleaning, dried maral blood is packaged
in special containers or packaging materials
designed specifically to preserve its freshness and
quality. Packaging plays a crucial role in protecting
the product from external factors such as light,

moisture, oxygen, and microorganisms that may
cause spoilage or loss of biological activity [10].

The choice of packaging materials depends
on the requirements of the specific product and may
vary from plastic containers to vacuum packaging
bags. Airtight and sturdy packaging ensures the
preservation of the product throughout its storage
and transportation, maintaining its biological
activity and quality.

Quality assessment of dried maral blood is a
critical stage in the production process as it ensures
compliance with quality and safety requirements.
Various physicochemical analysis methods are used
for this purpose, allowing the evaluation of
important product parameters.

Moisture content assessment plays a crucial
role as excess moisture can negatively affect the
biological components and durability of the product.
This parameter is evaluated using methods such as
gravimetry or infrared spectroscopy [13].

Protein content is a key indicator of the
nutritional value of the product. Assessment is
carried out using protein analysis methods such as
the Lowry method or bicinchoninic acid method.

Micronutrients such as iron, zinc, and copper
play an important role in human nutrition and
health. Their content is assessed using methods such
as atomic absorption spectrometry or inductively
coupled plasma spectroscopy.

Table 1. Key indicators for evaluating the quality of dried maral blood

Indicator

Value

Moisture content (%) | 4.2

Protein content (%) 925

Iron (mg/100 g)

7.8

Zinc (mg/100 g)

5.2

Copper (mg/100 g) 2.1

Calcium (mg/100 g) 120

This table presents key quality indicators of
dried maral blood obtained by sublimation method:

Moisture content (%): This parameter
indicates the amount of water in the product. Low
moisture content is important as moisture promotes
microbial growth and can deteriorate the product's
shelf life. In this case, the moisture content is 4.2 %,
indicating that the product is well dried.

Protein content (%): This parameter
determines the amount of protein in the product.
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High protein content is an important indicator,
especially for food products. The value of 92.5 %
indicates high-quality dried maral blood rich in
protein.

Iron (mg/100 g), Zinc (mg/100 g), Copper
(mg/100 g), Calcium (mg/100 g): These parameters
represent the content of essential trace elements in
the product. Maral blood is rich in various trace
elements such as iron, zinc, copper, and calcium,
which play a key role in metabolism and
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maintaining overall health. The values of these
elements in the product may vary depending on the
production method and the quality of the raw
material [12].

Assessing the biological activity of the
product is also an important step to confirm its
effectiveness and safety. Various analysis methods
are used for this purpose to evaluate the content of
biologically active substances and conduct animal
testing.

Analyzing the content of biologically active
substances involves assessing the presence and

Table 2. Indicators of biological activity of dried maral blood

concentration of key components such as proteins,
enzymes, hormones, and other biologically active
compounds. This can be done  using
chromatography, spectroscopy, and
immunochemical analysis methods [5].

Animal testing is conducted to evaluate the
pharmacological and biological effects of the
product on the organism. During these experiments,
various parameters such as changes in physiological
functions, biochemical indicators, and behavioral
reactions are analyzed.

Indicator Analysis Method Analysis Result
Protein content (%) Chromatography 45+2
Enzyme content Spectroscopy Activity: 120+ 10 U/g

Hormone content

Immunochemical analysis

Leukoneurin: 3.5 £ 0.2 mg/ml

Pharmacological tests

Animal experiments

Improvement of bone health
in 75 % of cases

After the standards and requirements outlined
in the tables above have been defined, the next step
in laboratory conditions is the assessment of the
quality and compliance of the production with these
standards. This stage involves comparing the
analysis results obtained with the established norms
and standards [14].

This process entails systematically analyzing
each measured indicator and comparing them with
the permissible values set by relevant regulatory
documents. Any deviations from the established
standards indicate a discrepancy of the production
with the established quality criteria.

Such an approach ensures compliance of the
dried maral blood with high quality and safety
standards, which is a key aspect in the production
and evaluation of the product.

During the assessment of the compliance of
the quality of dried maral blood with established
standards and regulatory documents, several key
indicators are considered. For each of them, there
are allowable limits determining acceptable values
for the product.

The first indicator is moisture content. The
permissible moisture content of dried maral blood
typically ranges up to 10 %. Exceeding this value
may indicate improper drying or inadequate
packaging, leading to a deterioration in the product's
quality [17].

64

The second important indicator is protein
content. For high-quality dried maral blood, the
acceptable protein content is at least 80 %. A
decrease in this indicator may indicate an
insufficient amount of protein in the product,
thereby reducing its nutritional value.

The third aspect is the content of trace
elements such as iron, zinc, and copper. The
permissible limits for each trace element are
established in accordance with medical and food
standards. Exceeding or deficiency of these trace
elements may indicate incorrect production or
storage of the product.

Finally, the assessment of biological activity
is carried out through animal testing or other
methods. To confirm the quality of the product, a
certain level of biological activity is required, which
must comply with the established standards [15].

Analyzing  these  indicators  ensures
compliance of dried maral blood with high quality
and safety standards, which is important for its
effective use in medicine and the food industry.

After successfully completing all stages of
verification and quality confirmation, a series of dried
maral blood becomes ready for wide application in
various fields. Its high quality and rich composition of
bioactive substances make this product a valuable
resource for diverse spheres of usage.
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In medical purposes, dried maral blood is
utilized in the treatment of various diseases,
including anemia and immunodeficiency conditions.
Its high protein and micronutrient content contribute
to improving the overall condition of the body and
stimulate its protective functions.

In the food industry, dried maral blood can be
used as an additive to various products or as an
ingredient for creating functional foods. This allows
enriching products with protein and beneficial
substances, increasing their nutritional value and
improving their properties [18].

Moreover, in cosmetology, dried maral blood
can be applied in cosmetic products to enhance the
condition of the skin, hair, and nails. The bioactive
components of this product contribute to
moisturizing, nourishing, and rejuvenating tissues,
making the skin healthier and more radiant.

In other fields where a natural and valuable
source of bioactive substances is required, dried
maral blood can also be in demand. Its various

applications  demonstrate  the  multifaceted
possibilities of this unique product.
Conclusion

During this study, the objectives were set to
investigate the method of producing dried maral
blood by sublimation, as well as to assess its quality
and potential application areas. Using various
analytical methods, including physicochemical and

biological approaches, the set goals were
successfully achieved.

The obtained results confirmed the
effectiveness of the sublimation method in the

production of dried maral blood, highlighting the
key parameters of this technology. The analysis of
the content of biologically active components of the
product allowed determining its value and potential
in various application areas.

The conclusions of the study assert that dried
maral blood can be successfully used in medicine,
the food industry, and the cosmetic field. Its rich
composition of beneficial substances makes it a
valuable product for maintaining health, improving
nutrition, and cosmetic care.

Further prospects include expanding the
range of products based on dried maral blood and
studying its potential use in other areas. Continuous
development in this research direction will fully
uncover the potential of this product and create new
promising developments.
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Cayneney ke3inoe 2 kI'p, 4 kI'p, 6 kI'p, 8 kI'p cayneneny dozanapot K0J10aHsL10bl, CEHCOPIIbIK 0A2ANAY MHcoHe Pusuxa-
XUMUATIBIK MATI0AYaap Hcypeizinoi, caynenenzen yeane Caynenendezen Kyc eminiy yazinepi yuin canblCmuipmasibl
cunammamanap ycothol10vl. Homuoicenep 0+2°C memnepamypaoa caynenenzen Kyc eminiy cakmay mep3iminiyy 14
KyH2e Oellin y3apyvlH Kkopcemmi. Makanaoa zamma-caynenepoiy mauza xHcoHe bli2al0blIbIKKA 2CePiH manoay
Oepincen, Kyc emiHiH bli2a10blablebl CIYNeNeHy 003ACbIHbIY HCOAPLLIAYbIMEH MOMeHOeUmini Kkopceminzen, 8 ke
oo3aoa 14 kyu iwminde 12% meomenoezen. Kyc eminiy colHamanapovlHolH blI2A0bLAbLIZLL S-1i KYHI JHCO2APbLIAZAH,
00aH Kellin Hcollblay opbln aneanvl kepceminzen. Conoaii-ax cakmay mep3iminiy y3apyvimMen cayienendipinzen Kyc
emi yazinepinin 6 xI'p, 8 kIp 0o3anapvinda mait KeluiKbl10bIK KYPAMbIHbIH, moOMeHoeiumini kopceminzen. bapnvix
cvlnanean cayneneny oosanapvinviy iwinoe 2xklp, 4xklp caynenendezen Kyc emimen caiplCmulpeanoa CeHCOPIblK
oazanay 001CblH, QUUKA-XUMUATIBIK MAN0AYOA HCAKCHl KOPCEmMKiwinen muimoini iico2apvl eKenin Koepcemmi.
Caynenenyodin Kyc emine acepin myciny mymulHyuivlaapovly Kayincizoicin KamMmamacol3 emy Heane OyKin iHcemkizy
mizfezi OOUbINUIA OHIM CANACHIH CAKMAY YUIIH Ome MaAHbI30bl.

Herisri ce3gep: Kyc eTi, raMma cayJjeneHy, Kayincisaik, ceHCOpJaBIK 0aranay, cakray Mep3imi,
(pu3UKA-XUMHSIIBIK KOPCETKIIIIL.

BJUSIHUE PAJUALIMOHHOM OBPABOTKHA MSICA I THULIBI
HA ITOKA3ATEJIM KAYECTBA U CPOKH EI'O XPAHEHUSA

C. HYP/[OVIIET*, P.Y. YVA’)KAHOBA, E.C. EP)KUTUTOB

(AO «AIIMATHHCKHH TEXHOJIOTHYeCKHil yHHBEPCHUTETY,
Kazaxcran, 050012, r. Aamarsl, yia. Toue 6u,100)
DneKTpoHHas M0YTa aBTOpa-Koppecnonaenta: sunkar.nurdaulet@mail.ru *

Paouauuonnana obpabomka cmana MHOZ000ewialouieil. MexXHOA02UE 6 NUWEBOU NPOMBIULIEHHOCHU,
0CO0eHHO 011 NOGbIUEHUA (Ee30NACHOCMU U NPOONeHUs CPOKa Xpanenusa msaca nmuysl. Ilenv uccnedosanus —
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obecneuenue Hezonacnocmu u npPoosieHUe CPOKA XPAHEHUA MACA NMUYblL, RO0BEPIULEIICA 8030€ICINEUI0 2AMMA-
usnyuenusn. Ilpu obnyuenuu ucnonv3oeanuco 0o3vi paouauyuu 2 xlp, 4 klp, 6 klp, 8 kIp, nposedena
Op2anoNenmuuecKas OUeHKa U uU3UKo-XumuiuecKkue anaaiu3vl, NPeoCmasiend CPaeHUmMebHAA XapaKmepucmurka
001y4enHbIX U HeoOYUeHHbIX 00pa3y06 maca nmuysl. Pe3ynomamol nokazanu, 4mo cpoK XpaneHus mMaca nmMuysl,
ooyuennozo npu memnepamype 0+2°C, npoonesaemcs 0o 14 cymox. B cmamve npoananusupoeano enusaunue
2amma-nyyenl Ha JHcup u 6142y, HOKA3AHO, YMO 6IAXNCHOCHIL MACA RHMIUUbL CHUMCAEMCA C y6eaudueHuem 003bl
001yuenus, npu 003e 8 k2 ona cnusunace na 12% 3a 14 ounei. Ilokazano, umo é1a)xcHocms 00paA3UOE MACA NMUL L
yeenuuuganacy Ha 5-e cymku, nocie uezo npoucxoouno paspyuienue. Takyce 0b110 nokazano, umo codepicanue
HCUPHBIX KUCAOM 8 0071yUeHHbIX 00pazyax maca nmuysl 6 003ax 6 kI'p u 8 kI'p cuusxncaemcea c yeenuuenuem cpoka
xpanenusa. Cpeou ecex ucnvimannwvlx 003 oonyuenus 2 klp u 4 klp oxazanuce 6o0nee IPppekmusnvimu no
CPAaGHEHUI0 ¢ HeOOYYEeHHbIM MACOM RMUUDBL C AYYMMUMU NOKAZAMENAMU PUUKO-XUMUYECKO20 aHaau3d, 0y0b mo
opzanonenmuueckasa oyenka. Illonumanue 6o3oeiicmeusn paouayuu Ha RMULY UMeem peuiaiouiee 3Hauenue 01
obecneuenus 0Oe3onacnocmu nompedumeneil U NOOOEPIHCAHUA Kauecmea NPOOYKUUU HA NPOMANCCHUU @cell
UenouKu nocmaegox.

KiroueBbie cjioBa: MfCO NTHIBI, I'aMMa-H3JIy4YeHHE, 0€30IIaCHOCTb, OpPraHOJEeNTHYECKas
OLIEHKA, CPOK I'OAHOCTH, GU3UKO-XUMHYECKHI MOKa3aTe/Ib.

INFLUENCE ON QUALITY INDICATORS AND SHELF LIFE OF
RADIATION TREATED POULTRY MEAT

S. NURDAULET*, R.U. UAZHANOVA, E.S. ERZHIGITOV

(«Almaty Technological University», JSC,
Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author e-mail: sunkar.nurdaulet@mail.ru *

Radiation treatment has emerged as a promising technology in food processing, especially for enhancing safety
and extending shelf life of poultry meat. The purpose of the study was to ensure the safety and extend the shelf life of
poultry exposed to gamma radiation. Radiation doses of 2 kGy, 4 kGy, 6 kGy, 8 kGy were used during irradiation,
sensory evaluation and physico-chemical analyzes were carried out, comparative characteristics of irradiated and non-
irradiated poultry meat samples were presented. The results showed that the shelf life of poultry meat irradiated at a
temperature of 0+2°C was extended up to 14 days. The article analyzes the effect of gamma rays on fat and moisture, it
is shown that the moisture content of poultry meat decreases with an increase in the dose of radiation, at a dose of 8 kg
it decreased by 12% in 14 days. It was shown that moisture content of poultry meat samples increased on day 5, after
which destruction occurred. It was also shown that the fatty acid content of irradiated poultry meat samples at doses of
6 kGy and 8 kGy decreases with the extension of the storage period. Among all the tested radiation doses, 2kGy, 4kGy
showed to be more effective compared to non-irradiated poultry meat with better performance in physico-chemical
analysis, be it sensory evaluation. Understanding the effects of radiation on poultry is critical to ensuring consumer
safety and maintaining product quality throughout the supply chain.

Keywords: poultry meat, gamma radiation, safety, sensory assessment, shelf life, physico-
chemical index.

Kipicne TBIH K9HE OHIMHIH OY3bLIy MPOIECiH 03CEeHAECTETIH

Kasipri anemzae a3bIK-TYJIiK Kayincizairi MeH WOHJAYIIBl COYJIEJICHYI KOJAaHyFa Heri3JeNreH.
a3bIK-TYJIIK CalachbIHbIH JKOFapbl CTaHIApTTapbIH My3naty HeMmece XUMMSIBIK KOHCEpBAaHTTapbl
KaMTaMachl3 €Ty 0achiM OarbITTapiAbIH Oipi OOJBIIT KOJIJAHY CHSIKTBI JI9CTYPJIi KOHCEpBIJey oficTepi-
TabblIaabl. Kyc eTi aKkybI3[bIH HEri3ri Ke3aepiHiy HEH alBIpMAIIBUIBIFEI, PAAHANMSUIBIK OHJICY €TTiH
0ipi peTiHAe XaJIBIKTHIH TaMaKTaHYbIHJA MaHbI3/bI OpraHOJIEITUKAIBIK KACHETTEPiH JKOHE TaraMIbIK
OpBIH anajel. JlereHMeH, Ke3 KenreH 0acka KaHyap- KYHIBIIBIFBIH caKTai sl [4, 5, 6].
NapJaH alblHATBIH OHIM CHSKTBI, OJ MHKPOOHO- 3epTTeynep KepCEeTKeHJEH, paJualisuIbIK
JIOTHSUIBIK JlacTaHyFa OeiiM, OyJ1 OHBIH carachl MeH OHJIEY KYC €TiHIH KYpbUIBIMBIH, JOMiH HEMECE HiCiH
KayiIci3airin antapisikraii tomennereni [1, 2, 3]. alTapibIKTall  ©3repPTIECTeH CaKTay Mep3iMiH

Kyc eriHiH canmaiblK KepCceTKINITEepiH Kak- enayip y3apryra MyMKiHIik Oepexni. COHbIMEH Ka-
capTyra JKOHE CakTay Mep3iMiH apTThIpyFa OaFrbIT- Tap, OV eHAey omici »kahaHAaHy >XoHE XaJbIK-
TaNFaH 9ficTepiH 0ipi — paAualsUIBIK oHAey. by apajblK a3bIK-TYJIK CayAachIHBIH YJIFalObl >KaF-
oIIiC TIaTOTeH I MUKPOOPTaHM3MAEPIi THIMII Oy3a- MalbIHIa ocipece MaHBI3IbI OOJBIT TaOBUTATHIH Ta-
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FAMJIBIK WHQEKIUsUIap KaylliH a3alTyFa KeMEK-
Teceni [7, 8].

Byn >xympic pagmanusuibIK ©HACYNIH KYC
eTIHIH cara KepCeTKIITepiHe XOHE caKTay Mep3i-
MiHE OoCEpiH 3epTTeyre apHaiFaH. 3epTTeyac Oy
OIICTIH OPTYPJIi acTIeKTiJIepi, COHBIH IITIHAEC MUKPO-
(bnopanbl enTipymeri THIMALTITI, OHIMHIH (HU3HKa-
XUMHSUTBIK KACHETTEPIHE 9cepi KOHE eTTiH OpraHo-
JISNTUKAIBIK KaCUETTEPiHE ocepl KapacThIPBLIAJIBL.
Pagnanusinelk eHAEyAiH KayilCi3iriH oHE OHBIH
TYTBIHYIIBLIAP/IBIH ACHCAYJIBIFbIHA BIKTHMAJ 9CEePiH
TanjgayFa epekile Hazap ayjaapbuiaTtbiH Oonansl [9,
10, 11].

Ocpinaiima, Oyn 3epTTeyIiH MakcaThl KYC
CTiHIH CcamlachlH YKaKCapTy JKOHE CakTay Mep3iMiH
apTTHIPYIBIH TEPCIEKTUBANBIK oMici peTiHAe pa-
TUANVSUTBIK, - OHJEYAl KeMIeHIl 3epTTey OOobIn
TaObUIA/IBI, OYJI OHBIH TaMak eHepKaciOiHae KoJja-
HBUTYBI TYPaJibl HETi3/I€JTeH KOPBITBHIHJBI JKacayra
MYMKIHIK Oepeti.

3epmmey mamepuanoap men aoicmepi

Yarinep/i skuHay KoHE COyJIeNICHIIpY

Yorinep cayna HapbIFbIHAH KUHANAIBI, Ka-
BIHABIFE 20-1aH 45 MUKpOHFa JACHIHT1 MTONMATHIICH
nakertepre opanazapl. CoyneneHy mpoueci AnMaTbl
KaJacblHAa opHanackaH SAnaponslk Pusuka MHCTH-
TYTBIH/Ia OPBIHAAIBI, TaMMa-coyneneHymaiy 2x[p,
4xI'p, 6k['p, 8x['p nmo3zamapbl eHrizuiAl. OHIENreH
OHIMHIH camachlH Tekcepy Tamak Kayimcizairi
FBUIBIMH 3€pTTEY HWHCTUTYTHIHBIH 3€pTXaHACBIHIA
xyieni Oaramay 1,5 xone 14 Toymikrepi yprisi-
ain, 0+2°C Temmeparypana caktaiasl. Kyc eri
ChIHAMAJIAPBIHBIH CEHCOPIIBIK CHUIATTaMAaChlH Oara-
nmay kKesiHme 9 Oayuiaplk MIKana KOJJaHBUIBIN, 14
TOYJIK imiHge Oakpliay jKoHE COYJIEICHIeH KYC eTi
ChIHAMaJIApbIH JKYHEIl Typlie CEHCOPJBIK Oarayiay
Kyprizingi. byn ceHcopnblk Oaranayna Kyc eTiHIH
TYCiH, KYPBUIBIMBIH, HICIH, COHBIMEH KaTap KaiHa-
TBUIFAH €T KOHE COPHACBIHBIH JIOMIi, HiCi, copra-

CBIHBIH MOJIIIpPJIiri, €TTIH »YMCAaKTHIFbIH aHBIK-
Talbl.

blnfanapUIbIKTEL  aHBIKTAy. blIFanabuibIK
180°C pIcThIK aya memnriMeH 1 carat OOBI OJIIeH .
blnranneisik Memepi keneci Gopmyna GOHbIHIIA
ecenTenemi:

blnranapuislk % = yoFaiaraH caiMak (T)/yiri
canmarsl (1) X 100.

Kynni aseikray. Kynmin memmepi 550°C-
600°C wmydransr nemre 4-TeH 6 caraTka AeHiH
JKary apKpLIbl aHbIkTanaasl [12]. Kynmin meepi
Keneci popmya OOMBIHINA eCenTeIIe/i:

Kyn memmepi % = kynmin canmarel (T) /
yoriHig canmars (1) x100.

Maiinel anbikTay. Maiiaeig Memmiepi Soxhlet
AKCTPAKTOPBIMEH aHBIKTANaasl. MalabH MeJepi
keneci popmya OOWBIHINA ecenTeNe/i:

Maii % =canmak >xoranTy (T)/yJri caaMarbl
(r) x 100.

AKYBI3IBIH KYPaMbIH aHBIKTAy. AKYBI3bI aH-
BIKTAy YIIIH KOJJIaHBUIATBHIH HETi3ri amic — Knens-
Jan omici. AKYBI3IBIH MeJIIepi Keieci ¢opmysa
Ooiterama ecenreneni [13, 14].

Axyb13 % = 0,4 X maiimanaHbplUIFaH TUTP/ YT
canmarsl (T) X 6,25 (a30T KO3 HUITUCHTI).

pH anmpikray. CoyneneHOereH oHE coyle-
nenreH ertiH pH wmoni pH emmerim (Eutech
Instruments PC700) xkemerimen emmreni [15].

3eprTeyaig TEXHOJIOTUSIIBIK  CXEMAacChIH
YHBIMAACTBIPY

Yoarinepni coynenenaipy MEMCT P ISO/
ASTM 51204:2004 «I"amma-coyJieIeCHyMEH TaMak
OHIMJIEPiH OHJIEY Ke3iHeri JIO3UMETPUS
HYCKayJbIFb» calikec Co60 coyneneny kxe3i 6ap K-
120000 KyaTThl raMMa KOHBIPFBICHIHIA JKYPIi3iji-
ni. JXKyTburraH coyneneHy JO3aChIHBIH IKbUIIaM-
neirel: 2 K[p, 4 xI'p, 6 x['p xone 8 kI'p Oommpl.
Pamuanusiielk  eHIEy — mpoleci  Kenecinei.

OHaey aaabIH JaHBIHABIK

Tekcepy ’KoHe CYpPBIITAy

Opay

|
NS

Paaguanusiabik cayiaeneny (2xlp, 4xlp, 6kl p, Skl p oo3aoda)

CoylleeHy KaMepacbIHa KOHBEHEPIK
Acytiere JKYKTEY

Jlo3aHBI OaKbLIAY

NS

CoyneleHyaeH KeiliHri engey

CankeIHOATY KoHe caKTay
(0+2°C meatnepamypada)

TagOanay jKoHe TackIMaLday

NS

CanaHbI 6aKblLIay KdHe CBIHAY
coymeneHydeH Keiiid 1.7.14 KyHOepi OpraHOIeNTHKAILIK, (QH3HKA-XHMHAIBIK.
MHKPOOHOIOTHSIIBIK KOPCeTKIIITepiH aHbIKTay

NS

HopMaTHBTIiK Tajanrapra coliKecTir

Cypert 1. 'amMma coyneneHaipyMeH KYC €TiH OHICYIH OHTAMIBI PEKUMIEC KYPTi3reH TEXHOIOTHSIIBIK CXEMaCh
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Hoamusicenep jcane onapost maaksliay

Kyc erin ramma coyneciMeH eHaeyneri
OHTaNbl pexkumi kepcetinai ( cyper 1). I'amma-
coyJjeleHyre JMalbBIHABIK: KYC €Ti KOepiHeTiH
aKayJapra S>KOHE cama CTaHJapTTapblHa CoiKec-
TiriHE TEKCepijedi, COHBIMEH KaTap TMapTHSHBIH
KOHCHUCTEHIIMSCHIH KaMTaMachl3 €Ty VIIH eT TYpi,
eJIIIeMi >KOHEe calMarbl OOWBIHIIA CYPBIITAJabl.
Opam MaTepuanaapbl €T raMMa-coyJeliepiH oTKi3e-
TiH MaTepHalapra opajFaH OOIyBI THIC.

Coyneneny mporeci. 'aMmma coyneciHig ke3i
ko0anbT-60 Konmawbuiampl.  ['amma  coynenep
PaaMoaKTUBTI KO3IEH IIBIFAPbUIAIBI KOHE OpaM
MEH eTKE €HiIl, MUKPOOPTaHU3MIepre acep eTe/i.

XKykrey: BybIn-Tyiiinren eHimuep oxapisl
CoyJieNieHy KaMmepachlHa JKbUDKBITATBIH KOHBeHep-
JMK O>KyHere >Kykrenemi. OHIMIEp TaMMa-cayle-
nepre Oipkenki acep eremi. CoyreneHy Y3aKThIFbI
MEH J103aChl KaXETTI MAaTOTrCHl ONTipy NCHreriHe
KoHe OHIM TypiHe OaimaHbicThl. CoylneneHy mIo-
3achl KaMEPaHbIH dPTYPJl HYKTENEpiHJe OpPHATHLI-
FaH JIO3UMETPJICP/IiH KOMETIMEH OaKbLIaHAIbI.

Keiiiari enuey. CoyneneHreHHeH KeWiH eTTi
CaKTay TeMIlepaTypachblHa JIeHiH  CaJIKbIHIAIbI
(amette 0-4°C). OHiM Oemiek cayaa OpbIHIapbIHA
KiOepinreHre nediH TOHA3BITKBINTAPIA HEMece

MY3JaTKBIIITapAa CaKTajaabl. TachIMayAayIbiH
0apiblK Ke3eHIEpIHJEC CYBIK Ti30€KTI cakray
MaHBbI3AbI.

Cananbl Oakpiiay sxoHe TecTiney. Coymene-
HyJleH KeifiH 1,7,14 Toymikrepi opraHOIeNTHKAIBIK,
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(U3UKa-XUMUSIIBIK, MHUKPOOUOJOTHSIIBIK KepCceT-
KIIITEPiH aHBIKTAJIIBI.

HopmatusTik Tamanrapra cafikectik. Coyie-
JeHy J03ajJapbl, TIPOIECC MapaMeTpiiepi IKoHE
ChIHAK HOTIDKENEPIHIH kKa30amapbl Kyprisiiesi.
Bakputaymbl opranmapra ecentep JaldbIHIAK[BL.
OHIM VWITTHIK >KOHE XaJIBIKapalbIK CTaHZapTTapra
coiikec ceprudukarranrad. OpblHAAIFaH pajgua-
USUTBIK OHJEY Typalibl akmapaT Kamramanaa Kepce-
Tiyi KepexK.

CeHCcopIbIK Tanaay

Bakpinay oHe coyJeneHIipiiareH Kyc eti yi-
TiJepiHiH CBHIPTKBI TYpi, TEKCTypachl, XOII Hicli,
COHBIMEH KaTap MiCipreHHeH KeHiHTri KyC eTi YIri-
JICPiHIH XOII HICi, JoMi, >XYMCAKTBIFbI, IIbIPBIH-
JIBUTBIFBI, COPTIAHBIH MOJIIIPIIITiHE CEHCOPIIBIK Oara-
may SKyprizinmi. bym 3eprreyne maimanaHbUIFaH
J03a1a Kyc eTiHIH raMma coyjeciMeH CcoyleseHyi
OacTankpl CEHCOPJBIK KacHeTTepre anTapibIKTan
acep errieni (Cyper 2).

2 - CyperTe KepceTUIreHIeH, CoyJeIeHIeH
yJIriniepaeri Kyc eTiHiH CBIPTKBI TYPi, TEKCTYPAachl,
nici OOMBIHIIA YKcac JKOFaphl KepceTKimTepi 0oi-
IIBI, TIaMaMeH 9 OaiiiaH jkorapsl, Tek SkI'p moza-
na 14 kyH cakTaraH YJTiHIH HiCI KIIIKEHE 63repreH,
amaifma Oacka mo3amapia KyC eTiHIH coyleneHyi
adTapipIKTall  ocep eTHeWTiHiH KepceTimin 14
TOyJIKKE JCHIH CaKTayFa OOJIaTBIHBI JIQJEIICH/II.
An coyneneHOereH Kyc eri 5 ToylikTeH Oacran
Oy3bl1a OacTaraHbl OaiKanapl, COMKECIHIIE TOMEH
Oara KepceTTi.
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Cyper 2. 0+2°C temnieparypaza 14 Toyitikke AeiiiH CakTaFaH KyC €TiHi CCHCOPJIBIK KACHETTEPiHE TaMMa-CoyJICIICHYIiH dcepi.

l'amma coyseciMeH OHJENTeH KYC eTiHiH
MICKEHHEH KEHIHT eTTIH »9oHE COpIachl OOWBIHIIA
ceHcopablK  Oaramapel  kepceringi  (Cyper  3).
CoyneneHaiplIreH KyC eTiHiH yiariepi 3 - cyperTe
KOPCETUIreHICH TYThIHYIIBUIAPFa KOOIpeK YHANUTHI-
HBl aHbIKTaNAel. CoyneneHreH Kyc eTi Oakbuiay-
JIaFbl KYC €Ti YITICIMEH CABICThIPFAH/Ia aliTapIIbIK-
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Tal JKaKChl HOTHXKE KOPCETKEH, €TTiH dKYMCAKTHIFbI,
HIBIPBIHABUIBIFEI, JoMi  coiikecinme 0,1%. 0,4%.
0,2%-ra xetepinred. CoprnaHblH MeJIipiri coyie-
JICHTeH JKOHE COyJIeIEHOETeH YITUIEp/e eH KOFaphl
HOTIKE KOPCETKEH, XOII HWici MEH JoMi KaTThl
e3repic OalikamMabl.
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XKanmpl KalHATBUIFAH €T TIEH COPHACHIHBIH TepiHEe aca KaTThl dCep CETEKOWMAMTBIHBI Oenrini
oprama Oarajapsl mamamen Oipueil, Oyn ramma OomnbI.
coyJieciMeH eHIey KYC ETiHIH CEHCOPJBIK KacheT-
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Bakblnay Toxipube Bakblnay Toxipube
Kk kaitHaThUIFaH €T copna
H xow uci M gami KYMCAKTbIFbl WoeipbiHabAbIK B Mengipnik M opTawa 6ara

Cyper 3. 'amma coyneraeHyMeH OHICNTEH KYC eTiHiH MICKCHHEH KeHiHT1 OpraHOICITHKAIBIK Oaranay KOpCeTKIIITepi.

I'amma coynenepinig pH-ra acepi COyJIeJICHI'eH KYC eTiHiH eH ynkeH pH moni 6,19

0+2°C Temmeparypama 14 ToymikTik cakTay Oomnmel. 1 xoHe 14 Toymik cakray kesiHnmeri pH moni
kesinge 2xl'p, 4xl'p, 6klp, 8xI'p mo3ama cayie- yakKpIT TICH COYJCJICHY J03achlHa OalIaHbBICTHI
JeHreH Kyc eri ynritepinin pH wmoni 3-kectene e3repeli. MEHIH 3epTTeyiMjie TraMMa-coyielieHy
kepcertinreH. Hotmwkenep apaceiana pH MoHzepin- nmo3acel pH MoHiHe aliTapibIKTail ocep €TKEH JKOK.
JI€ CTAaTHCTUKAIBIK aWbIPMAIIBUIBIK JKOK EKEHIH byn OaxrepusiapaplH KeOEIOIHIH  TeXeNyiHiH
kepceTTi. bakpiiay yunrici eH 1 kyHi eH »xorapsl pH HOTIXeci OOJIybl MYMKIH, OYJI CINTUTI XUMHSIIBIK
MOHIH KepceTTi, anaiiia 5 KyHI TOMEHJel, OJaH 3aTTapAblH ~ CHHTE3IH  KeWIKTipyl  MYMKIH,
KeiiH Oy3puThiT KeTTi. 8 KI'p coyneneHreH Kyc eTi OChUTaiIIIa caKTay Ke3iHAe TYpPaKThl PH ICHreiiH
1 xoHe 14 Toyinik cakray Ke3iHzae eH >xorapbl pH CaKTaWIbI.

MoHiHe Me Oosapl. Al 5 KyH cakTay kesinge 5 k['p

GakKblnay 2klp Aklp 6KIp 8klp
cayaeqaeny gosaaapsl (kI'p)

[ N AT ]

pH (r/100m.1)

MI1KyH M5KyH 14 kyH

Cyper 4. 'amma coynenenyain 0+2°C teMneparypacblHaa cakTairaH Kyc eTiniH pH-Ha acepi.

l'amma coysenepiHiH bUIFaiFa acepi MeH/Ieyl MeTaOOJIMKaJbIK OCJICCHIUTIKTIH TOMEH-

1-xectene KepceTiUIreHAeH, cayeleHy a03a- JeyiHe OaiaHbICTHI.
CBI JKOFapbUIaraH CaliblH KYC €TiHIH bUFaJIbUTBIFBI I'amma coynenepiHig Maii KypaMbiHa dcepi
TemeHaenai. 8xk['p mo3ama coyJelieHreH KyC eTi 1-kecTenme coyneneHTeH )XoHe CoyieneHOereH
YIrinepiHiy pUFIAbUIbIFEl 14 ToymikTe 12%-ra KYC eTiHIH MaWIbUIBIFBl KepceTuireH. MaiabsiH
teMmenzaeren. CoyneneHOEreH Kyc €Ti YATiIepiHiH Ke0eol  JIMNUIATI MOJIEKyJalapAblH BIABIPAYbIHA
BUIFQJIZIBUIBIFBI S5-I KYHI'€ Kapai Ccall yKoFapsiajbl, OaitnaHbICThl 0OJYBI MYMKIH, OYJI YJriIepimi3aig
OJlaH KeHiH OY3BUIBIN KeTyHe OalaHbIC, KaJlFacThl MalNbUIBIFBIH  apTTeIpanel. Ok['p, 8kI'p mozana
aHanusre KaObuigaHOanpl. bIaFangpUIBIKTBIH TO- COYJICJICHTeH KYC €Ti YJTUIepiHIH Mal KypaMbl
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cakTaiy Mep3imi calibIH

OaMKaaapl.

y3apraH

lNamma-coynenepin aKybI3 KypaMbIHa Scepi

Kyc eTi akybI3JbIK KypaMblHaa COyJIelIeHIeH
OOJICHIH,
afTapibIKTail esrepicTep OosraH oK. 2kl p, 4kI'p
7103312 COyJIeJIeHTeH KYC eTiHIH aKybI3 MeIIIepi eH

HEMece  CoyleJeHOereH  yirinep

YKAKChI KOPCETKIIl KOPCETTI.

a3alraHbl

I'amma coynenepiHiH Kyl KypambIHa dcepi

CoyneneHrexn JKOHE coynesneHOereH
VATUIEPOiH KYJI KypaMbl KOPCETUITeHACH mo3ara
Toyenai TtemeHney Oaiikammer (kecte 1). Cakray
Mep3iMi YIIFaiiFal caiiblH KYC eTi KY/iHiH Memmepi
azasel. CaoyseneHy 03achIHBIH JKOFapbUIaybIMEH
KYJIOiH Mejmepi mo3ara OaHITaHBICTHI IIaMajbl
TOMEH/ICTCHIH KOPCETTI.

Kecre 1. Kyc eTiHIH bUTFAIIBIIBIFBIHA, AKYBI3bIHA, MabIHA KOHE KYJIiHE TaMMa cayJieneHymain acepi (%)

Kepcerkimrep, % Coyreneny o3aiaphl JKoHe cakray yaksIThl, 1 Toyiik (0+2°C)
Bakpinay 2kl'p 4 I'p 6 xI'p 8 xI'p
blnranapiisik 75,03+0,24 74,89+0,21 74,67+0,15 74,15+0,13 73,75+0,13
Maii 2,83+0,24 2,76+0,60 2,90+0,28 2,89+40,15 2,87+0,48
AKybI3 22,49+0,25 23,04+0,63 21,23+0,29 20,45+0,28 19,98+0,40
Kyn 1,94+0,11 2,08+0,18 1,96+0,14 1,63+0,05 1,47+0,07
Kepcetkimrep, % Coyneneny ao3ajapbl )KoHE caKTay YakbIThl, 5 Toyaik (0+2°C)
Baxpuiay 2kI'p 4 xI'p 6 xI'p 8 kI'p
bliranasuibik 75,33+0,23 74,22+0,25 74,19+0,24 72,42+0,14 65,55+0,47
Mait 2,54+0,26 2,11+0,62 2,06+0,28 2,03+0,27 1,924+0,39
AKybI3 18,50+0,24 21,56+0,18 20,63+0,09 20,54+0,13 19,09+0,44
Kyn 1,67£0,11 1,87£0,18 1,63+0,13 1,38+0,09 1,25+0,11
Kepcertkimrep, % CoysieneHy jo3anapsl )koHe cakTay yakbIThl, 14 Taynik (0+2°C)
Bbakpuiay 2xIp 4 xI'p 6 xI'p 8 kI'p
blnranaplIbIK KaObL11aH0a 161 72,53+2,27 73,84+0,95 70,46+1,38 61,54+0,39
Maii KaObULIaHOA b 2,1540,30 2,10+0,29 2,01+0,14 1,97+0,16
AKybI3 KaObU11aHOaabl 19.97+0,61 21,04+0,27 20,78+0,27 20,93+0,38
Kyn KaObULIaHOA B 1,4040,13 1,26+0,16 1,03+0,18 0,91+0,09
Kopvimuinoot 2. Yk T.B., Kosemun I'.B., IMonsxosa JLII.,

Bapnblk chiHanFaH coyseneHy Jo3aliapbl-
HelH imiHge 2xlp, 4klp coymenenbOeren Kyc
€TIMEH CaJbICTBIPFaHIa CEHCOPJBIK Oaraiay
00JIChIH, (U3UKa IKOHE XHMHUSJIBIK Tajjiayjaa
JKAKChl KOPCETKIIINMEH THIMIII JKOFaphl CKEHIH
kepcerti. 0+2°C TemmeparypackiHIa KYC €TiHIH
KayiIci3iriH KaMTaMachl3 €T€ OTBIPBIN 14 KyHTe
JeHiH cakTay Mep3iMi y3apybl TQJICIICH]II.

Kapxbuianasipy kesi

¥ ChIHBUIFaH 3epTreyiep Kazakcran
PecniyOnukacel FwutbIM  KoHE IKOFapbl  OuTiM
munuctpairi  «KTH ~ AP23490268  Aybun
IapYyallbUIBIFBl  JKOHE  TaMaK  ©HIMAEPiHIH
CaKTayblH KaMTaMachl3 €Ty YIIiH paJualusiIbK
OHJICY/II 93IpJIey JKOHE IKCIEPUMEHTTIK ChIHAKTAaH
oTKi3y» 2024-2026 xpurgapra apHaJIFaH FBUIBIMU
KoHe (HeMece) FBUIBIMU-TEXHUKAIBIK KoOaap
OOMBIHINA TPAHTTHIK KAPKBbIIAHJBIPY HICHOEepiH/Ie
KacaJbIHIBL.
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HCCIEJOBAHUE ®U3UKO-XUMHUYECKHX U MUKPOBHOJIOTHYECKHUX
MHNOKA3ATEJIEU TPAJJUIIUOHHOI'O MOHI'OJIBCKOI'O CBIPA

'B. [IYPOBCYPOH = *,°X0 I'YUYDH % |'H. YOM)KUJICYPEH
(* Yaan6aropckuii Texno1oruyeckuii HHCTUTYT, MOHI0JIMs
2 Kosunemx numeBoii Hayku, Cepepo-BocTo4nblii celibcKoXo03siicTBeHHbII yHUBepcuTeT, KuTaii)

DIIeKTpOHHAs TI0YTa aBTOpa-KoppecmonIeHTa: Nayags669@gmail.com™

Tpaouyuonnas mexuoiocus MOH20IbCKOZ0 CHIPA 6 PAZHBIX MECIAX CIMPAHbL ROYMU Ymo oouhakosas. Ona
omauuaemcs om Opy2ux U006 Colpo8 mem, Umo 6 Hem He APOUCXooum MUKpoouoaozuueckuii npouecc. B pamxax
OaHHO20 UCC1e006aHUs ObLIU ONPEOeeHbl (PUIUKO-XUMUUECKUEe U MUKPOOUOIoZUYEeCKUe naApamempsvl ¢ yeavio
OUeHKU Kauecmea u 0e30RaACHOCHMU MOHZOIbCKOZ0 CbIpA, Peanau3yemozo Ha pvlHKe 20poda Ynanoamopa. Cmamos
ROCEAULCHA MPAOUYUOHHOMY MOHZOSILCKOMY CbIPY, KOMOPBLIL OMHOCUNICA K 2DYRNE C8EHCUX KUCIOMOTOUHBIX Cbl-
P08, NPOU3BOOUMBIX HYymEM MEPMOKUCIOMHOU Koazyaauuu moioka. OCHOGHbIe IMANbL €20 RPOU3BOOCHEA 6KIIIO-
YaIOm nacmepu3ayuio Moji0Ka, céepmoléanue, Yopmosanue u npeccosanue colpHol maccol. B omauuue om opyzux
61006 CbIPA, NPOUECC NPOU3BOOCHIEA MOH2OILCKO20 ChIPA He GKTI0UAem 00pAGOmMKY C2yCmKO6, ROCONIKY U CO3pPesa-
HUe, YUMo 0Zpanuqueaem e20 cpox xpanenus. QOHAKO IMOM CbIP AGNAEMCA GANCHBIM UCHOUHUKOM KA3€UHA U Cbl-
60pOMOUNbIX 0enK06 0s hacenenus Monzonuu. Memoo npou3so0cmea cvlpa 0CHO6aAH HA MEPMOKUCIOMHOU KOa-
2yAsAyUU, NPU KOMOPOI UCHOIb3YEMCS 6bICOKASL MEMREPAMYPA U KUCTOMOI0YHbIE RPOOYKMBL 0J1sL 0CANCOeHUs Deil-
K06. Dmom npouecc 6KMI0YAeM MpPU CMAOUU KOAZYIAUUU KA3eUHA, YN0 RPUGOOUN K 00pA306aAHUI0 HIIOMHOZ0
c2ycmKa ¢ HU3KumM cooepiicanuem enazu. MonzonbcKuil colp, KaK u opy2ue colpobl IMOIl 2PYRNbl, YCEAUBACMCI OP2a-
Husmom na 96-98%, aenancey 6ar)xcHvim UCMOUYHUKOM Kanbyus, pochopa u amunokuciom. Monounvie oenku ¢ ma-
KUX CbIPax He PaA3azalomcs MUKpOOPZAHUIMAMU, YHO CHUMCAem coldepicanue pacmeopumvlx oenxos. Hcecnedosa-
HUA MUKPODAOPBI MOHZOILCKO20 CbIPA NOKA3AIU RPUCYHICHIGUE PAZIUYHBIX MUKDOOPZAHUZMOG, APEUMYULECNGECH-
HO MOJIOYHOKUCIBIX OaKmepuil, u OMCymcmeue namo2eHHovlX 0aKmepui npu npasuibHom xpanenuu. /looasnenue
KOHCEPBaHmMo8, MAKUX KaK HU3UH U HAMAMUWUH, MOXCEH RPOOIUMb CPOK XPaneHus colpa 00 15 oueil.

KiroueBble cj10Ba: Tpa}]HHHOHHLIﬁ CbIP, TCPMOKHUCJI0THAA KoaryJjasauus, CoCraB MHKpO(l)J'IOpLI CbIpa

JAI9CTYPJII MOHFOJI IPIMIUITTHIH ®PU3UKA-XUMUSAJIBIK )KOHE
MUKPOBHOJIOTI'UAJIBIK KOPCETKIIUTEPIH 3EPTTEY

'B. ITYPOBCYPOH*, X0 I'VUYDH, *H. YOM)KUJICYPEH

(* ¥aaan0aTop TeXHOIOTHSIBIK MHCTHTYTHI, MOHRFOJIHS,
2Taram FbLILIMBI KoJLTeaKi, Coarycrik-1IbIFbIC aybL1 MIAPYAIILLILIFLI yHUBepcuTeT, KbiTaii)
ABTOP-KOPPECTIOHACHTTIH AJIEKTPOH/IBIK MOIITAchl: NAyag5669@gmail.com™*

Mownzon ipimwiiciniyy 0acmypii mexuonocuacsl, endiy apmypai yncepiaepinde oipoeii, ipimuiikmepoin 6acka
mypnepinen epexuieynenedi, OHOA MUKPOOUOI02UANBIK npouecc yucypmeidi. Ocvl 3epmmey asacvinoa ¥nanoamop
KQ1acblHbIH, HAPBLIZLIHOA CAMBLIAMBIH MOH20N IpiMwizZiniy canacel Mmen Kayincizdicin 0Oazanay maxcamwvlHoa
DusuKa-xumuaAbIK Hcone MUKpOOUONOZUATBIK napamempep anvikmanovl. Makana 0acmypii mMoH2o ipimuiici
mypansl, 01 cymmi mMePMOKbIUKBLIOb KOAZYNAUUANAY APKbLAbL OHOIpIIemin JHcana auiblmoli2an ipimuiikmep
moovina ncamaowvt. Onvl OHOIpYOiH He2i32i Ke3endepine cymmi nacmepJiey, yio, KaablRmay yHeane ipimuik Maccacol
oacy scamaowl. Ipimwikmin 6acka mypaepinen aublpmMauwibliblebl, MOH20J1 ipiMuticin OHOIpYy npoyeci KilblmblHObIHb
O0HO0eyOi, my30ayovt Jcane nicydi KaAMmulmailovl, Oy OHBIH caKmay mep3imin uiekmenodi. Anaitoa, oyn ipimuwix
Monzonua Xankbl yulin KazeuH MeH capoicy aKybl30apblHblH MAHbI30bl K03l 0onvin maovinadsl. Ipimwix enoipy
a0ici ycozapvl memnepamypansvl K0J10aHAMbIH MEPMOKbIKDBLIObL Koazyaayusnza Hezizoenzen. Monzon ipimuiizi, ocel
monmazvl Oacka ipimwikmep cuaKmul, Kaavyuil, ochop scane AMUHKbIUIKLLIOAPDLIHBIH MAHbI30bL KO3 0014
omuipoin, azzaza 96-98% cineoi. Mynoait ipimwikmepoezi cym aKyvi30apvl MUKPOOPZAHUIMOEPMEH bLObIPAMATObL,
Oy epumin aKyvi30apoviy moawiepin azaumaovl. Monzon ipimwiziniy muxpodropaceitn 3epmmey apmypii
MUKPOOPZAHUIMOEPOIH, He2i3iHeH Cym KblUiKblibl OAKMEPUANaPbIHbIY 0O0IYbIH JHCoHe OYPbIC CAKMAAaHn Ke3oe
namozenoik daxmepuanapowviyy 60a1mayvin kopcemmi. Huzun scone namamuyun cuakmol KOHCEPEAHMMmMAapowvl Kocy
ipimwiikmin cakmay mep3imin 15 kynze oeiiin y3apma anaoel.

Heri3ri ce3mep: mactypii ipiMunik, TepMOKBIMIKBLIABI KoAryJsimusi, ipimmik Muxpodopachi-
HbIH KYpaMbl.
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INVESTIGATION OF PHYSICO-CHEMICAL AND MICROBIOLOGICAL
PARAMETERS OF TRADITIONAL MONGOLIAN CHEESE

'B. PUREVSUREN*, ZHUO GUICHENG, 'N. CHOJILSUREN

(*Ulanbaatar Institute of Technology, Mongolia
2 College of Food Science, Northeast Agricultural University, China)
Corresponding author e-mail: nayag5669@gmail.com*

The traditional technology of Mongolian cheese is almost the same in different parts of the country, it differs
from other types of cheeses, there is no microbiological process in it. Within the framework of this study, physico-
chemical and microbiological parameters were determined in order to assess the quality and safety of Mongolian
cheese sold on the market in Ulanbaatar. The article is devoted to the traditional Mongolian cheese, which belongs
to the group of fresh fermented milk cheeses produced by thermal acid coagulation of milk. The main stages of its
production include pasteurization of milk, coagulation, molding and pressing of cheese mass. Unlike other types of
cheese, the production process of Mongolian cheese does not include clot processing, salting and maturation, which
limits its shelf life. However, this cheese is an important source of casein and whey proteins for the Mongolian popu-
lation. The method of cheese production is based on thermic acid coagulation, which uses high temperature.
Mongolian cheese, like other cheeses of this group, is absorbed by the body by 96-98%, being an important source of
calcium, phosphorus and amino acids. Milk proteins in such cheeses are not decomposed by microorganisms, which
reduces the content of soluble proteins. Studies of the microflora of Mongolian cheese have shown the presence of
various microorganisms, mainly lactic acid bacteria, and the absence of pathogenic bacteria when properly stored.
The addition of preservatives such as nisin and natamycin can extend the shelf life of cheese up to 15 days.

Keywords: traditional cheese, thermal acid coagulation, composition of the microflora of cheese.

Beeoenue KUMH METOoJaMH, KaK OMOTEXHOJIOTUHA U HAaHOTEX-
TpaIuIMOHHBIA MOHTOJIBCKMHM CBIp IO HOJIOTHH, U CHENaTh €€ TEXHOJIOTHEH, TOpMO3s-
KJaccu(UKalMd OTHOCUTCS K TPYIIE CBEXHUX meid OMOXMMHMYECKHE M MHKPOOMOJIOrMYECKHe
KHCIIOMOJIOYHBIX CBIPOB, BEIPA0ATHIBAEMBIX ITyTEM M3MEHEHUs], BIUSIONINE Ha KadecTBO M Oe3omac-
TEPMOKHCIOTHOM Koaryasinuu Monoka. Ilpous- HocTh npoaykuuu (JI. Jlamnuncypas).
BOJCTBO MOHTOJIBCKOTO ChIpa BKIIFOYAET MacTepH- Ji1st oBBILIeHNs] OMOJIOTMYECKON LIEHHOCTH,
3allMI0 MOJIOKA, CBEPTHIBAHME MOJIOKa, (OpMO- KayecTBa M 0€30MacHOCTH TPAAMIIMOHHOTO MOH-
BAHME CBIPHOW MAacChl U IPECCOBAHUE ChIpa IIOJ TOJIbCKOTO ChIpa IEPCIEKTUBHBIM CUHATAETCA HC-
JEHCTBHEM BHEIIHUX HAarpy30K. M0JIb30BaHUE OMOJIOTHUECKH aKTHBHBIX MOJIE3HBIX
Ilo cpaBHEHMIO C IpYyIrMMH BHIAaMH ChIpa B MHUKpOOpPTaHu3MoB. [l 3Toro HeoOXoaumMo B
IIPOU3BOJCTBE MOHIOJIBCKOI'O ChIpa OTCYTCTBYIOT IIEPBYIO OYEpPEb IIPOBOJAUTH OLEHKY KauecTBa U
TaKue HTalbl, Kak 00pabOTKa CryCTKOB, MOCOJIKA OTIPENIeIIATh MOKa3aTeIn 0e30IaCHOCTH MOHTOJIbC-
ChIpa, CO3pEBAHMS ChIPAa U B HEM HE MPOUCXOIUT KOO ChIpa.
MUKPOOHOJIOTHUECKHUI TIpollecc, MO3TOMY OH HE Hcxons 3 BBIIEN3I0KEHHOTO, OblIa onpe-
MOAJISKUT K HOJIUTETBHOMY XpaHeHuro. OgHaKo JIeJieHa TIeNb HacTosImeld paboThl — OlEHKa Ka-
MOHTOJIbCKHH CBIP SIBISIETCS OJHUM M3 Ba)XHBIX YecTBa M THTHEHUYECKUE TIOKA3aTeNu TPaJUIMOH-
[POAYKTOB B pAlMOHE IMTaHUS HACEICHUS HOT'O MOHTOJIbCKOTO ChIpa, pEeaIu3yeMoro Ha
MOHTOJIMM M OOraThIM HMCTOYHHKOM Ka3zenHa H pbiHKE ropona YnaH-baTtopa, a Takke oNnpeaenThb
OMOJIOTUYECKH LIEHHBIX CHIBOPOTOUYHBIX OEJIKOB. (U3MKO-XMMHUYECKUE TIOKa3aTeId U  COCTaB
Pa3Butne chiponenbHON MPOMBIIUIEHHOCTH MHKPOOPTraHU3MOB.
Ha COBPEMEHHOM 3Talle OPUEHTUPYETCS HA CO3/a- OCHOBHBIM METO/IOM BBIPAOOTKH MOH-
HUU TEXHOJIOTUH CBIPOB C HUCIIOJB30BAHUEM MHK- TOJIbCKOTO  ChbIpa ABIIAETCA  «TEPMOKHUCIIOTHAs
POOPraHU3MOB-IPOOMOTHUKOB W PAaCIIEIUICHHS KOAyTSILUs», IPA KOTOPOM MOJIOKO ITaCTEPU3YIOT
0en-KOB W YIVIEBOJOB C LENBIO CO3JaHHA IIpH BBICOKOM TemIiepatype U O0OaBJISIOT KHCIO-
COeJIMHEHWH ¢ OWOAKTHBHBIMH CBOWCTBAaMH, MOJIOYHBI TPOAYKT ‘“‘Tapar” WM KHCIYIO
TaKUX Kak aHTHOKCHIaHThl U nuHruouropsl ACE. MOJIOYHYIO CHIBOPOTKY AJISl pa3iesieHus OeJIKOB.
OCHOBHBIM HampaBJICHUEM pPa3BUTHS TeX- TepMOKHUCIIOTHAs KOAryJsiiMsl MOJIOYHBIX
HOJIOTUM TPOU3BOJACTBA (PYHKIMOHAIBHBIX MO- 0enKoB, OCHOBaHHAs Ha COBMECTHOM JEHCTBHUU
JIOYHBIX IIPOAYKTOB SIBISIETCS 3aMEHA (GKECTKOT0» BBICOKOM TeMIepaTypsl U MOBBIIIEHHONW KHCIOT-

BO3,I[€fICTBH51 TCPMOMEXaHUYICCKOT'O 3(1)(1)6KT3 Ta-
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HOCTH, OOecleYnBaeT HCIOJIb30BaHHUE HE MEHee
90% Genka UCXOITHOTO CHIPHA.

B Hawane TEpMOKHCIOTHOM KOaryJsuuu
mpu Ttemneparype Beime 70°C ocaxmaroTcs [3-
JAKTOTJIIOOYJIMH W O-JTaKTOATOYMUH, NEHATYpH-
pOBaHBIN [(-TAKTOTIOOYIMH B3aMMOAEWCTBYET C
Ka3eMHOBBIMH MUIIEIUIAaMH U YCKOPEHHUE Koary-
TS 0OYCIIOBIICHO IMOBBHIILIEHHEM TEMIEpaTyphl
1 BHECEHUEM KHCIOTOOOPA3yIOIEro KOMIIOHEHTA.
Hapsiny ¢ 3TuM n3037eKTprUecKas TOYKa MULEIT
Ka3ernHa U3MEHSeTCsI.

OcakaeHne Ka3zeuHa IOJ JOEHCTBUEM Tep-
MOKHCJIOTHOTO CII0C00a MOYKHO Pa3leNiuTh Ha TPU
cTtaguu. Tak Kak:

[KK®K ]+ CHsCH(OH) COOH —— |Kasent |

MOIOYHaA KNCcnoTa

B MmexxayHapoaHoit mpakTHKe CBIp, BRIPa0o-
TaHHBII U3 MOJIOKa TEPMOKHUCIOTHOM KOAaryJisiLuy,
OTHOCHTCSA K TPYIITY KUCIIOMOJIOYHOTO U CBEXETO
celpa. B 3Ty rpynmy KpoMe MOHTOJIBCKOTO ChIpa
BXOoJAT bpasunsckuit muHac, JlatuHo-Amepu-
KaHCKHU OCJIbI ChIp, UTATbIHCKAsT PUKOTTA, PYC-
CKas 3eJieHb, ajbireiickuii ceip u Oosee 100
HAaNMEHOBaHUI CHIPOB APYTHX BHUIOB.

MosouHble OENKH YCBauBaIOTCS OPraHHU3-
MOM dYenoBeka Ha 96-98%, a MOHTONBCKHU CBIP
SIBJISIETCS. OCHOBHBIM MCTOYHUKOM KalbIus, ¢oc-
¢opa 1 He3aMEHMMBIX aMHUHOKHUCIIOT, ITOCKOJIbKY
COJICP)KUT CHIBOPOTOYHBIE OEIIKH BMECTE C Ka3eH-
HoM. CriBopoTouHBIe Oeku coctaBisor 18-20%
oT oOmeil maccel OEJIKOB MOJIOKA M HMEIOT
MHOJKECTBO IPEUMYILECTB, TAKUX KaK CHIDKEHHE
YpOBHSI XOJIECTEpMHA B KpPOBH, MOJIEpKaHUE
WMMYHHUTETa OpraHu3Ma M CHHTE3a OpraHu3MOM
AHTHOKCHJAHTA [ITyTaTHOHA.

benku ChIpOB TEPMOKHCIOTHOM KOAaryiis-
MM HE pasjararmTcsi MHKPOOPTaHU3MaMHu B
mporecce O0O0pabOTKM M XpaHEHHS, IOATOMY
coJiep’KaHue PaCTBOPUMBIX OEJIKOB OYEHBb HU3KOE.
CrycTok, KOTOpbI 0oOpa3yercs B IPOU3BOJCTBE
CBIPOB TIPU BBICOKOH TEMIEpaType 3THM CIOCO-
00M, IO CBOMM CBOICTBAM MMEET HU3KYIO BJaro-
YAEPKUBAIOIIYI0  CIIOCOOHOCThP W IUIOTHYIO
CTYCTKY C HU3KHUM COJIEpKaHUEM BIIary.

[locne n3yueHuss MUKpo(IOphl chipa ObLIO
YCTaHOBJIEHO, 9YTO MHKPOQIOpa MOHTOJIECKOTO
ChIpa COCTOUT M3 pa3IMYHBIX BUIOB MHKpOOpTra-
HU3MOB, HO KOJIMYECTBO KOJIOHHEOOPA3yIOIINX
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1.Hapymaercs crpykrypa KK®K-a wmn
otmerusieTcs pocdar KambIus U B3aUMOICHCTBY-
€T ¢ MOJIOYHO! KHCIIOTOHM ¢ 00pa3oBaHHEM JIaKTa-
Ta KaJbIHA.

2.Ha cneayromeid craguu TepsioTcst Oy-
(hepHBIC CBOWCTBA MOJIOKA.

3. Ilpu MOHMKEHHWU KHCIOTHOCTH MOJIOKa
M303JICKTPUYECKasl TOUKA Ka3erMHa U3MEHSETCS OT
pH™4,6 no pH™5,2, ka3euH mpeBpariaeTcs B mna-
pakazemH. B mpomecce CBepThIBaHHS MOJIOKA
IIIPOUCXOANT Tesieo0pa3oBaHue.

° + Cas(POs); + (CiHs0s),Ca.

docdar kanbuma  fakTaT Kanbuua

KJIETOK MOJIOYHOKHCIBIX OaKTEpHU HE MPEBHIIAET
10, u ycraHOBIEHO, 4TO (MAJOYKOBHIHBIE OaK-
TEPUH HE OOHAPYKEHBI) 3TO BUJBI IHTCPOKOKKOB
(JI. JamauncypeHn, JI. Mynx6at, 2000).

B cBexxeM W OIUTENHHO XpaHUBIIEMCS
ChIpe OOHAPYKUBATUCh HEMOJIOYHOKHUCIIBIC MHU-
KPOOPraHU3MbI, TAKUE KaK THUJIOCTHBIC OAKTePHH,
KHUIIEYHass TalloYka W CIOpPOOOpasyromiss Ta-
JI0YKa, IpUYeM MPeodIagalii THUIOCTHBIE MUKPO-
OpPTaHu3MBbI, 8 KOJIMYECTBO KJIETOK jgocturano 104
KOe/T, B 00pasiie 7-THEeBHOW JaBHOCTH U 108 xoe/r
B BBIOOPKE JIBYXMECSYHOM JaBHOCTH [3].

B 2015 romy uccnenosarens u3 BHyTpeH-
Heli Monrosmu Ban Boaubdan oOHapyxui, 4To
IIPH  WCIIOJIb30BAaHWW  HHU3WHA, HATAMHWIIMHA,
copbara KaJius U JIM301MMa B MPOLIECCE XPaHCHHS
TPAAUIIMOHHOTO MOHTOJBCKOTO ChIpa CPOK €ro
XpaHEHUs] MOXHO MpoanuTh a0 15 nueit [4]. U3
TPaIUIIMOHHOTO MOHTOJIBCKOTO Chipa (Osiciar)
OBUTH BBIICNICHBI 15 MTaMMOB M JIOMUHHUPOBAIH
L. delbrueckii ssp. lactis u L. lactis spp. lactis (Y.
Lpuaa-Atroym, aBropedepar 2022r).

Mamepuanvt u Mmemoobt uccie008anuil

B xkadectBe 0OBEKTa HCCIETOBAaHUS ObLI
BBIOpAH TPaJIUIIMOHHBIA MOHTOJIBCKHU CBIP, KOTO-
phIi Tpro3BeEH Ha LleHTpanbHOM U XaHTalicKoM
pernonax. OOpasIpl A7 UCCIEeN0BaHUA OBUTH CO-
OpaHBI Ha MPOJIOBOJIBCTBEHHBIX PHIHKAX H B TOP-
rOBBIX LIEHTpax M3 ropoja Ynanbaropa Bcero 18
00pasIoB CceIpa, KOTOpHIE XpaHWIHCHh mpu -18°C
0 aHajam3a. XapaKTepUCTHUKUA OO0pa3IoB Mpea-
CTaBJICHKI B TabmuIle 1.
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Tabnmma 1. XapakTepucTuku 00pa3noB ceipa (n=18)

Howmep KomuuectBo | Cpok xpaHEeHHs 10
MecTo npou3BoaCTBa

00pa3ios 00pasioB otbopa mpob, CyTKH

MC-1 3 6 Tys aiimak, barcym63p cym

MC-2 3 12 CoamaHr) aiiMak

MC-3 3 13 TyB aiimak, Aprananr cym

MC-4 3 15 Bynran aiimak, Xumur-Yaayp cym

MC-5 3 7 Ty aiimak, OpIdHd cyM

MC-6 3 3 Ty aiimak, bassHuaHaMaHb CyM

OcHoBHBIE (PU3HKO-XMMHUYECKHE TOKa3aTe-
JI1 MOHTOJICKOTO ChIpa OIpenesuid CTaHIapT-
HBIMH W OOIICTIPUHATHIMU B HCCJIEIOBATEIHCKOM
MIPAKTHUKE METOAMHU.

KonuuecTBO aHa’pOOHBIX U MOJOYHOKHC-
JBIX MHKPOOPTAaHM3MOB B 00paslie OIMpenessuTin
METOJIOM TIPEIENbHBIX pa3BeIeHU Ha MUATATEINb-
HOW cpele W CTaHAApPTHBIM METOJOM IIOJICUETa,
CTPYKTYpy M COCTaB  MHUKPOOPTaHH3MOB
OTIPEIETSUIA METOJIOM aHAIHM3a IIOCIIe0BATEb-
Hoctu reHa 16S p/IHK.

[Iporpammuoe obecrieuenue SPSS Statistix
17.0 (ANOVA, Tukeys, Duncan, LSD test) wnc-
MOJIB30BAJIOCh TSI 0OpaOOTKH pPEe3yIhTaTOB WC-
CJIEJOBAaHUM M WUCHBITAaHUH, CTAaHAAPTHOE OTKJIIO-
HEHHE BBIpaXanoch kak X+SD, a ctaTucTuueckue
pasnuyus paccMaTpuBaiuck Ha ypoHe P<0,05.

Pesynomamot u ux oocyryncoenue

Pesynbprarel nccnemoBanus (HUINKO-XUMH-
YEeCKHUX IMOKa3aTelel: BIaKHOCTh, YKUPHOCTh U CO-

JiepkaHue Oejika B MOHTOJIBCKHX ChIpax, COOpaH-
HbIX U3 LleHTpanbHOro U XaHraCKoro peruoHOB
Mounromnuu, cocraBunu 49,48+3,7%, 22,79+3,8%
n 23,55+£3,6% COOTBETCTBEHHO, a THUTpyeMas
KHCIIOTHOCTh, pH © cCTemeHs co3peBaHus COC-
taBisn 98,3+23,1°T, 6,02+0,28 u 14,17+8,01°B.

B Ttabmuiie 2 mpuBeneHBl CpaBHUTEIBHBIC
pe3yJbTaThl HaIIMX OOpa3IoB C IOKa3aTelsaMHU
JIPYrUX CBEXKUX CHIPOB B MoHronuu, bpasuwmmu u
Poccun.

ITo cpaBHeHMIO C pe3yiabTaTaMU HCCIEIO-
Banuii nokropa JI. Jlamauucypena u I'. T'ombo,
pe3yabTaThl HAIIUX HCCIENOBAHUNA HECKOJBKO
OTJIMYAIOTCA. DTO CBSI3aHO C TEM, YTO UCCIEI0Ba-
TesIMH COOpaHbl 00pa3lbl JJIsl HCCICIOBaHUSL
METOJIOM CIIy4aliHOW BBIOOPKM W M3 00pasIloB,
MOJYYEHHBIX B JOMAIIHBIX YCIOBHSX, M3-3a pa3-
JUYMA B PErvoHe, rie ObLIM MPUTOTOBJICHBI 00-
pasiibl, OKPYKAIOIICH Cpelie U CIIOCO0e TEXHOJIO-
UM 00pabOTKY.

Ta6m/1ua 2. OU3UKO-XUMUYECKHE ITOKA3aTeIN TPAAUIITMOHHOI'O MOHI'OJILCKOT'O ChIpa

Has3panue Brarn, % Kp, % Besox, % KucaoTrHocTh Comu, %
CBIPOB Tutpyemast, T | AxtuBHas, pH
MOHFOHI{)/féHH ChIp: 49 48+3.70P 22.79+3 85D 23.55+3.62 98.3+23.12 6.02+0.28% -
1}142{;3;;?%:; b 4222 29.00° 25.74b° 96.00° 5.65° -
MORTOTbCRITLHIP: | 46,843,900 | 23362900 | 23.0:3.60° |  91.0+3.5° - -
M“Hca;;[‘jg”‘““ 64.74+169° | 15.45+037° | 11.22+0.27° - 5.67+0.45% -
C’:s;:;;“fgggl 60.00° 18.00° 19.00° - - 2.00

[Mpumeuanue. BykBbl a, 0, B B Tabuuie 2
0003HAYaIOT PA3HHUIy MEXAY IOKa3aTelsIMH B
cooTBeTcTBYIOMIEeM cronbie (P<0,05).

[lo cpaBHeHHIO C aABITEWCKUM CBHIPOM U3
Poccun n cBexxum celpoMm Munac u3 bpasunuu,
MOHI'OJIbCKHH CBEXHH CBIp UMeN Oojiee HHU3KOE
coJiep>kaHue Biard, Oojiee BBICOKOE COIEpKaHKE
xwupa u 6enka (P<0,05).
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3a cyer macTtepu3aliil MOJIOKA MPH BBICO-
Ko# temnepatype (95+2°C) B mponu3BOACTBE MOH-
TOJBCKUX CHIPOB CHOCOOHOCTH K BBIIEIECHUIO ChI-
BOPOTKHM (CHHEpE3WC) BBICOKA, TOTAAa Kak TIpU
MIPOM3BOZICTBE CHIPOB «ABITEHCKUI U «MHHACY
TeMIepaTypa HarpeBa MojoKa HH3Kas npu 65°C-
70°C, BIa)XKHOCTh OTHOCHTEIBHO BEICOKas 60% u
64,74%. OnHaKoO CTaTUCTHYECKON Pa3HUIBI MEXK-
Iy napamerpamu pH He ObL10.
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Pesynbrarel HcciaemoBaHUS COCTaBa MUK-
POOPTraHMU3MOB: CpelHee KOJIMYECTBO OOIIHNX
a’pOOHBIX W MOJIOYHOKHCIIBIX OaKTepHil B 00pas-
11aX MOHTOJILCKOTO ChIpa cocTtaBuio 6,86+0,56 log
koe/T u 6,74+0,58 log koe/r.

AHanm3 TmoCIeAoBaTeNbHOCTH TeHa 16S
pAHK BbisiBU Beero 10 BUoB MUKPOOOB, U3 KO-

MC-2 MC-3 MC4 MC-5
HaseaHue obpasuos

100-

Mopsaok

M npye

. Aeromonadales

M Bacilales
Alteromonadales

I clostridiales
Rhodospirillales

OTHoCHTENbHOE CoaepXaHme
o
o

I sifidobacteriales
. Lactobacillales

o
o

MC-1 MC-6

A. Ha ypoBHe nopsiaka

100 -

75 -

50 -

OTHocuTenbHoe copepxanu1e

MC-1 MC-z MC3

HeonpepenexHele

Enterobacteriales
Pseudomonadales

MC-4

OTHocuTenbHOE CcopepKaHue

II

MC-5

HassaHue obpasuos

TOPBIX Hauboiee PacupoCTPpaHCHHBIMU BUJaAMU
OakTepHii OBUIH Leuconostoc (38,15%),
Bifidobacterium (16,72%), Lactobacillus
(13,73%), Lactococcus (2,84%), a Bcero 78,42% -
3aanMainu. Kpome toro, u3 pucynkos 1 u 2 Bug-
HO, 4ro mpucyrctByer 11,93% Oakrepmii poxma
Pseudomonas.

100 -

Buae!
HeonpepenexHbie
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. Shewanella_putrefaciens
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- L illus_¢ _Subsp_(
Lactobacillus_buchneri
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MC-1 MC2 MC3 MC4 MCS5 MC6
Hassanue obpa3uos
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B. Ha ypoBHze ponos

PI/ICYHOK 1. Pacnpe,ueneHI/Ie BUIOB MUKPOOPTAaHU3MOB B TPAJAUIITMOHHOM MOHI'OJIbCKOM CBEKEM ChIpC.
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Pucynok 2. TakcOHOMMYECKHH COCTaB TPaJUIIMOHHBIX MUKPOOPTAaHU3MOB MOHT'OJIBCKOT'O CBEKETO ChIpa.

3aknouenue, 661600bl

[lo nmaHHBIM 3TOrO HCCIIEOBaHMS BUIHO,
YTO COCTaB U XapPaKTEPUCTHUKH MOHIOJILCKOTO ChI-
pa OJIM3KH K pe3yJibTaTaM MPEIbIIyIUX MOHIOJIb-
CKUX uccnenoBareneii: Biara - 49%, xup - 23%,
Oenok - 24%, xucinotHOCTh - 98°T. AHamu3 mo-
cnenoBarenabHOCTH reHa 16S p/IHK mokasan, uto
B MOHTOJBCKOM Chipe momMumo Leuconostoc,
Bifidobacterium, Lactobacillus u Lactococcus
NPUCYTCTBYIOT OakTepuu poaa Pseudomonas.
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YEeHHOCMU CblGOPOMOYHBIX 0ENKO0G, 6bIOESICHHBIX U3 MOJIOKA XAUHAKA, MENO00M KARUIAAPHOZO0 INeKmpogdope3a
npo6eOeH AHANU3 UX AMUHOKUC/IOMHO20 COCMA6A € HAayuHo-uccaeoogamenvckou navopamopuu DPIAHY
«Bcepoccuiickuii  HayuHO-uccne006amensCKuil  UHCMUMYM — MOJOYHOU  npomwviiaennocmu» (2. Mockea).
Pesynomamot ananuza A6UAUCL OCHOBAHUEM ONA pPA3pAdOMKU Cepuu HO6bIX (PYHKUUOHALHBIX NPOOYKMOE,
peuyenmypa u mexHon02us Komopuix 3aujuuienvt namenmamu Koipzoizckoit Pecnyonuxu.

KiroueBblie ciioBa: pecypcocOeperaroiiasi TeXHOJIOTHsl, «3eJ1eHas» WM HUPKYJISIPHasi IKOHOMH-
Ka, (yHKIMOHATbHBIE NPOAYKTHI NUTAHUS, MOACHIPHAS CHIBOPOTKA, XaliHAK KBIPTbI3CKUM.
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«WKacviny sxkonomuka Kazuoammapuvina nezizoenzen cymmi oHOeyoOir, pecypc yHeMOemin mexuonousacoli
eH2i3y ome MaHbl30bl JHCIHe 03eKmi, OlimKeHi OY/1 pemme KOPUIAzan opmansl Kopay KAMmamacsl3 emineoi, cym
WIUKI3AMBIHBIY, 0aPIbIK KYHObl KOMHOHEHMMmeEPT MazamoblK, MaKkcammapza icioepinedi, oyn xaavlKmolly apmyp.ii
CAHAMMApPLIHLIH, OCHCAYIbIZbl MEH MAMEPUAIObIK dN-AYKAMblH HbI2AIIMY2a MYMKIHOIK Oepedi. Jacmypni emec,
IKOTIOZUANIBIK, MaA3a WUKIZammsl — KblPebl3 XAUHAK CYMIHEeH aNblHRAH IPIMUWIIK CapblCyblH YMuIMObl OHOEy
YCOIHBLIOBL. Anzawt pem OHbIH WUKi3am eKeHOici 0271e710eH0i, OHbIH He2i3inde 0napovly (YHKUUOHANObL HALIMBIH
OipHewe pem apmmulpamvln Maduu KOCnaiapovl 6ap maxKcammul OHIMOEPOiH KeH accopmumenmin 0auvlnoayza
00n1a0v1. Xaninax cyminen OKWAYIaHAH CAPLICYTIbIK AKYbl30aPOblH, HCOapbl OUOI0ZUANIBIK, KYHOBLIbIZbIH PACMAY
ywin kanunnapavlk nekmpogopes adicimen "bykinpeceiinik Cym ounepkacioi 2vinvimu-3epmmey uncmumymut'’
(Mackey K.) ®I'AHY zovinvimu-3epmmey 3epmxXanacblioa 01apobly, AMUHKBIUKbLIOAPLIHGIY KYPAMbIHA MA10ay
acypeizinoi. Tanoay namusicenepi peyenmypacol men mexnonozusacol Keipeviz Pecnydnukacolnoviyy namenmmepimen
KOp2anean Hcana QYHKYUoHaioblK OHIiMOep cepuscylit a3ipaey yuiin Heziz 6010ul.
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SOME ASPECTS OF THE PROCESS OF IMPLEMENTING
CIRCULAR ECONOMY PRINCIPLES IN THE DAIRY INDUSTRY OF KYRGYZSTAN

N.S. DYUSHEEVA*, B.A. ABDRAEVA, R.SH. ELEMANOVA,
M.M. MUSULMANOVA, A.SH. MAMBETOVA, A. SABYRBEKOVA

(1. Razzakov Kyrgyz State Technical University, Bishkek,66, Ch. Aitmatov av.)
Corresponding author e-mail: nurguloo@kstu.kg*

The introduction of resource-saving milk processing technology based on the principles of a “green” econo-
my is very significant and relevant, because at the same time, environmental protection is ensured, all the most valu-
able components of raw milk are used for food purposes, which will improve the health and material well-being of
various categories of the population. Rational processing of non-traditional, environmentally friendly raw material —
cheese whey from kyrgyz khaynak milk — is proposed. For the first time, it has been proven that it is a raw material
on the basis of which a wide range of target products can be prepared with natural additives that greatly increase
their functionality. To confirm the high biological value of whey proteins isolated from khainak milk, their amino
acid composition was analyzed by capillary electrophoresis in the Research laboratory of the All-Russian Research
Institute of the Dairy Industry (Moscow). The results of the analysis were the basis for the development of a series of
new functional products, the recipe and technology of which are protected by patents of the Kyrgyz Republic.

Keywords: resource-saving technology, “green” or circular economy, functional foods, cheese
whey, kyrgyz khainak.

80


mailto:nurguloo@kstu.kg

AJIMATBI TEXHOJIOTHSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne3.

Beeoenue

B centsa6pe 2015 roma Ha HCTOPHUESCKOM
cammure OOH Oputn mipuHATH! Llenn B obmactu
ycroitunBoro pa3sutus (LIYP) na nepuox no 2030
rojga, HamlpaBJeHHbIE Ha yIydIleHne Ojarococ-
TOSHUSI HACENIeHWS] W 3alIUTy OKpYXKaromel
cpensl [1]. UTOroBeIil JOKYMEHT MOJ Ha3BaHHEM
«[IpeobpaszoBanue Hamero mupa: [loBecTka qHs B
o0JacTh yCTOHYMBOTO PAa3BUTHA Ha TEPHOI IO
2030 roma» ObLT moamucaH iuaepamu 193 crpan
MHUpa, B TOM 4Hcie U npe3ugeHToM KbIpreizckoit
Pecrry6muku. Onmuoit w3 17 Tmo0OanpHBIX Iemei
sBisieTcst «O0ecriedeHne mepexoia K pamroHallb-
HBIM MOJIENISIM TIOTPEOICHUSI U TPOHU3BOJICTBAY.
Hocthup 3TOW HENM MOXHO IIyTEM BHEIPEHUS
NPUHLUIIOB U MOJENEH «3€NeHOM 3KOHOMUKHY,
YacThI0 KOTOPOU SIBISIETCS LUPKYJISIPHAsST SKOHO-
MUKA WM SKOHOMHKA 3aMKHYTOTO IIHKJIA.

Jo ceromusmHero 1HS B OONBIIMHCTBE
CTpaH MHUpa NPOU3BOJACTBEHHAS  JESATEIBHOCTh
OCYLIECTBIISIETCS 110 MPUHLUITY JIMHEWHON MOJEIN
MOTpeOJIeHUsI  PecypcoB,  KOTOPBIA  MOYKHO
MPECTaBUTh B BUJIE «U3BATH — IPOU3BECTH —
BBIOpOCUTBY («take — make — waste») wim «B3ATh
— TPOWM3BECTH — HCIONB30BaTh — BBIOPOCHTHY
(take — make — consume — dispose) [2-5]. Takas
MOJIENIb OKa3bIBAET Pa3pyIINTEIBHOE BO3ICHCTBIE
Ha IUIaHETYy, OTPaHWUYMBAECT POCT SKOHOMHUKH,
CTaBHT IOJT yTPO3Y CHCTEMBI, OT KOTOPBIX 3aBUCHUT
Halle pa3BuTHe B OyaylmeM, a 1o CyTH, H CaMo
Haiie BbDKUBaHue [6,7]. ANbTepHATUBHOW KOH-
LEnel SKOHOMHYECKOW MOJENH cTaja IHp-
KyJIsipHas 5KOHOMHKa (0T aHrJ. circular economy)
WM SKOHOMHKA 3aMKHyTOro Kpyra [3, 8-10],
OCHOBaHHasl COBEPIIIEHHO HA JPYTUX MPUHIIMIAX,
koTopeix BHadaie Obuio Tpu (3R): reduce
(cokpaiieHue MOTPEOJICHUSI HEBO30OHOBIISIEMBIX
PECYPCOB U 3aMEIlEHUE UX BO30OHOBIISEMBIMHU) —
reuse (IOBTOpHOE WCIIONb30BaHUe) — recycle
(mepepaboTKa M MOBTOPHOE HCIOIB30BAHHE OTXO-
noB). Celyac 3THX TPUHIUIIOB CTajO JEBSTE:
Refuse (Otka3z oT W30OBITOYHOTO TMOTPEOJICHUS
pecypcoB), Rethink (IlepeocMbicienue >xu3HEH-
HOro mukia mpoxaykra), Reduce (CHmxeHue
00bEMOB TIOTPEOIIIEMON SHEPTHUHU, MATEPHAIOB U
JIPYTUX HEBO30OHOBISEMBIX pecypcoB), Reuse
(Bropnunoe mnpuMeHeHHWE MPOAYyKTa), Repair
(PeMOHT m o0Ochmy)XMBaHHE HEWCIIPABHOTO TIPO-
nykra), Refurbish (OOHoBneHue w/miam BoccTa-
HOBJIGHHE CTaporo, HO HCIIPaBHOTO IPOJYKTa),
Remanufacture (ITpor3BoACTBO HOBOTO TPOAYKTA
C  HUCHOJB30BAaHMEM  DJJEMEHTOB  CTaporo),
Repurpose (IlepenpodumupoBanue mTpoayKTa),
Recycle (ITomyueHue  BTOPHYHOTO  CHIPhS),

81

Recover (COop Martepmana M HCIIOJIB30BaHHOTO
poayKTa uia nepepadotkm) [9, 11].

BriepBble TepMHH U MOHATHE «LUPKYJSp-
Hasi 5KOHOMUKay nosBuinchk B 60-x rr. XX Beka B
pabore amepukaHCKoro skoHomucra KeHHera
boynnuHra, KOTopblii CpaBHWI 3€MIIIO ¢ KOCMMU-
YecKHM KopabjieM, Ha KOTOPOM peCypchl orpa-
HHYEHHBI U HEeBO300OHOBIseMbl [12]. B 70-x TT.
TaKoe MOHATHE NPOHUKIO B EBpomy.

OCHOBHbBIE TPUHIUIBI U TOJOXKEHUS LHP-
KYJISIDHOH SKOHOMHKH OBUIM U3JI0KEHBI B TpyJax
®ouga Ommen Makaptyp (Ellen MacArthur
Foundation) [3, 13, 14].

OdunuanbHoe MPeaCcTaBICHUE KOHIEHINN
LUPKYJSIPHON S3KOHOMHKH cocTosioch B 2014 r. B
COBMECTHOM JIOKJIaze MHpPOBOro 3SKOHOMHYEC-
koro Qopyma, @onzna Ellen MacArthur u Bemy-
el MEXIYHApOJHON KOHCAJITUHIOBOM KoMma-
arn McKinsey&Company [11].

Pa3zBuTne paHHOM KOHIENUMH, KOTOpas
NPOJIBUTAETCSI BO MHOTHUX CTpaHax MHpa, CIoco0-
HO 00€CIIeYNTh COKpAIleHne 00hEMOB BHIOPOCOB
MAPHUKOBBIX Ta30B C 3aMEUICHUEM WU Ipen-
OTBpAIlleHHEM M3MEHEHHs KJIMMaTa, MPeoioieTh
rio0aIbHBIE 3KOJIOTUYECKUE MPOOJIEMbl C MHUHU-
MU3alueld OTXOIO0B, NPEAOTBPATUTH JETPagalhio
NOYBBI M, B UTOre, JOOUTHCS YCTOMYMBOTO
COCTOSIHHSI TJTAHETHI, COXPAaHUB KU3Hb Ha 3eMIe.
Peanuzanust 5Toil KOHUENIMM Takke O00ECHEeYHUT
BO3MOXHOCTh CO3JIaHHMsSI HOBBIX Pa0O4YMX MeECT,
yYMEHbIIIEHHE H3JIep>KeK MPOU3BOICTBA, MOBBIIIIE-
HUE SKOHOMHYECKOIO0 pocTa U 0e30MacHOCTH
MOCTaBOK ChIPbs [5, 9, 15-18].

B mapte 2020 roga EBpocoro3 mpoBo3ria-
CHJI TIepexod K MMPKYJISpHOH SKOHOMHKE Kak
MIPOMEKYTOUYHOMY 3Tally Ha IYTH K «3€JICHON»
skoHOMHKeE [19].

«3eneHas» DSKOHOMHKA CTaHOBUTCS BCeE
Oomee axkTyalbHOW, TaK KaKk OHAa CIOCOOHA
yIAy4IINTh ONarococTosHUE JroAeH, obecneyu-
BaeT CONMAJBHYIO CIIPaBEAJIMBOCTh W HaIpaBiie-
Ha Ha OOpbOy C 3KOJIOrMYECKHMH NpoOJIeMaMu
[20]. 3a mocnenHee necATHICTHE BHEAPECHUE
NPUHIIMIIOB W MOJIeNied 3€J€HOM HSKOHOMUKHU
CTaJI0 CTPATETHYECKUM IIPUOPUTETOM JJISi MHOTHX
rocyaapcTs, B ToM uucie U st KeIpreizcrana
[21]. IIpaBuTenscTBoM Koipreisckoit PecmyOmiku
mpuasTa llporpamma  pa3BUTHS — «3€TIEHON»
skoHOMuKH Ha 2019-2023 rojwl, HarpaBiieHHAS
Ha peamuzanuio lleneill ycToW4YMBOro pasBUTHS
(IYP) myreM miiaHOMEpHOTO BHEAPEHHS TNPHUH-
LUMIOB YCTOWYHBOTO TMOTPEOJIEHUS W TIPOU3-
BOJICTBA Ha JIOJITOCPOYHYIO NEPCIEKTUBY [22].

OKOHOMMKA 3aMKHYTOI'O LIUKJIA KaK MOJENb
9KOHOMUKHM OyIyILEro SBIACTCS KOMILIEKCHBIM
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PEILLIEHHeEM MHOTHX 3KOHOMHMYECKHX, COIMANIBHBIX,
AKOJIOTHYECKHX MPOOJIEM COBPEMEHHOCTH [ 14].

Oco6oe MecTo B Tiepexojie K MUPKYIISIPHOI
9KOHOMHUKE OTBOJUTCS TMHILEBON MPOMBILILUICH-
HOCTH, TaK KaK €XeTroJHO MPUMEPHO TPETh BCETO
o0beMa MPOU3BOIUMOI0 B MUPE NPOAOBOILCTBUS
— YTO O3KBMBaJeHTHO 1,3 MwuiMapaa TOHH
CTOMMOCTBIO TPUONM3UTENBHO | TpIH A0
CIIA — B pesymbraTe CTHHBAaET B MYCOPHBIX
0akax moTpebuTeneil U NpeanpusITHH PO3HUYHON
TOPrOBJIM WJIM TOPTUTCS H3-3a HEHAJJIEKAIINX
ycinoBuil cOopa, TPaHCIIOPTHPOBKU M XPaHEHUS,
T.e. W3-3a HEAP(PEKTUBHOTO YIpPaBIEHUS TPOI-
OBOJILCTBEHHON Iemoukod [23]. D10 KpaiiHe
HETaTHUBHO BJIMSET HA MPUPOAHBIE PECYPCHl U HE
COOTBETCTBYET NPHHLMIAM IMPOJOBOJLCTBEHHON
Oe3omacHocTy [4]. BEIOpOCHI TApHUKOBBIX T'a30B,
00pa3yroIuxcss NpU Pa3iokKeHUH  MPOIOBOJb-
CTBEHHOT'O CBIPbs, COCTABIAIOT 3,5 TMTaTOHHBI B
nepecueTe Ha yriekucisiid ras. [lostomy B 2015
ronry OOH B kadecTBe OJHOTO U3 MPHOPUTETOB
yKaszajia nepexo]l ¢ JMHEHHOU MOAENd SKOHOMUKH
Ha 3aMKHYTY0O MMEHHO B IPOJOBOJILCTBEHHOM
cerMeHre [4].

IIpennpuaruss MOJIOYHOW IPOMBILIJIEHHOC-
TH OTHOCSITCSI K IIPOU3BOJICTBEHHBIM CTPYKTypam,
3HAYUTENHHO 3arps3HSIONINM OKPYKaIOIIyI0 cpe-
ny. B wactHOCTH, B ruapOCdepy MOManaloT CTOY-
HBIE BOJBI, CoOJepXallie OOJIBIIOE KOIUYECTBO
OPTaHMYECKUX M HEOPraHWYECKUX BELIECTB, B MX
Yyuciie KOMIIOHEHTBl MOJIOYHOM  CBIBOPOTKH,
KOTOpasi B OONBIIMHCTBE CTpaH, uckimoyas CIIA
M cTpaHbl 3amagHoW EBpombl, MpakTU4ecKu He
nepepabaThIBaeTCA M CIMBAETCSA B KaHAJIH3AIHIO,
YTO BEJET, KPOME 3arpsi3HEHHUs IKOCHCTEMBI, K
OTPOMHBIM TIOTEPsIM ILIEHHBIX BemecTB (Oelka,
JIAKTO3BI), a TAaK)Ke K POCTY YIENBHOTO pacxoia
CBIPBS, CHIKECHHUIO () (DEKTUBHOCTH NIPOU3BOCTBA
[24-26].

[lo nanueiM MexayHapogHoir MomouHoH
@enepanii MHPOBOE MPOM3BOACTBO MOJIOYHOM
CBIBOPOTKHU fgocturaeT 145 miuH. T B roa. B CIIIA,
Erpone u HoBoil 3enanauu Ha NUIIEBBIE LIETU
niepepabateiBacTcss cBeimie 80 % 3TOrOo BHIA
ceIpbs. Jlugepamu mo mepepaboTKe CHIBOPOTKH B
Espone gsnstorcs [ommanaus, @panuua u
Iepmanmst [27].

Ha teppuropun EADC ™mosouyHas ChIBO-
POTKa MOABEPraeTcsi MPOMBILUIEHHOH MepepadoT-
K€ B JJOCTaTOYHBIX 00beMax TOJIbKO B PecryOnuke
Benapycs — 98 %, ropasno menbmie B Poccun (21-
30 %) u Kasaxcrane (6 %). Ocobyro npobiiemy
nepepadOTKa MOJOYHOW CBHIBOPOTKU TIPEACTaB-
nsier B Kelpreizcrane, ypoBeHb €€ nepepaboTku
cocraBisger Bcero 0,004 %. HeGompmas dacTtb
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CHIBOPOTKM HAMpPAaBISETCS HA KOPM >KHUBOTHBIM,
OCTAJIbHOE CIIMBAETCSl B KaHajnu3aluw. Baeape-
HHE DJIEMEHTOB LMPKYJSIPHOH SKOHOMHUKH B
MOJIOYHYIO MPOMBINIIEHHOCTh KrIpreizcrana B
YacTH TOJIHON TepepaObOTKH MOJIOYHOH CHIBOPOT-
KM MOXET BHECTU CYIIECTBEHHBIA BKJIaJ B
YCTOMYMBOE pa3BUTHE 3TOH OTPAciH, MOBBICUTH
e€ MapXKUHAJIBHOCTh, CHHU3UTh HAarpy3ky Ha
MPUPOLY.

Lens nmpoBeneHHBIX HAMU HCCIIEAOBAaHUIN —
ONPEJICTUTh BOBMOXKXHOCTh MPUMEHEHUS MPUHIIU-
[OB IIUPKYJSIPHOM SKOHOMHKHU B MOJIOYHOH Mpo-
MbiieHHOCTH Kpipreickoii PecryOivku. B atom
acreKTe BIIEPBBIE UCCIIEI0BaHA TMOJCHIPHAs CHIBO-
poTKa ©W3 MoJIOKa XxaiHaka (TUOpunm ska u
KpPYITHOTO pOTaToro CKOTa) W JOKa3aHO, YTO OHa
SIBIISIETCSL TTOJIM(YHKIIMOHAIBHBIM, SKOJOTHUYECKH
YUCTBIM  OENKOBO-YTJIEBOJHBIM  CHIPhEM, HA
OCHOBE KOTOPOT'O MOKHO NMPUTOTOBUTH NPOAYKTHI
C HaTypajJbHBIMH 0OaBKAMH, MHOTOKPATHO IIO-
BBIIIAIONIUME HMX (U3HOJIOTHYECKYIO0 (DYHKIIMO-
HaJIbHOCTb.

Mamepuanvt u Memoovl UCC1E006AHUT

I'pynma uccnenoBareneii, padoTarOmMX Ha
kadeape TEXHOJOTUH TPOM3BOACTBA MPOAYKTOB
nutannsgs KI'TY mMm. WM. Pa3zakoBa, BeIeT IOMCK
HOBBIX CHIPbEBBIX MCTOYHHUKOB Oelka M GMOJIOTH-
YECKH aKTHBHBIX BELIECTB HATYPaJbHOTO IMpPOMC-
XOXKJIeHus [28], B UX YMCIIE MECTHOE HETPaaULIU-
OHHOE CBhIPbE — MOJIOKO XallHaKa KBIPTbI3CKOTO.

XaliHak SBJIETCS THOPHIOM SIKa U KPYITHO-
0 poOraroro CKoTa W OOWTaeT B albITUHCKOW U
CyOanpUiCKON 30HaX TOPHBIX PErHoHOB KoIp-
rbI3ckoi PecryOnuku. B 9THX yCIOBHSAX KHBOT-
HO€ JaeT 3KOJOTHYECKH YHUCTOE CHIPhE U MPOIYK-
nuto. XalWHaKd, KaKk W SIKM, MPUCTIOCOOTEHBI K
CYIIIECTBOBAHHUIO B CYPOBBIX YCIOBHUSX BBICOKOTO-
ppsi. Tlo cBOMM XO3SIICTBEHHBIM M OHOIIOTHYE-
CKUM CBOMCTBaM OHH 3aMETHO MPEBOCXOJAT BCE
OCTAJIbHBIE BUBI CEIbCKOXO3SIMCTBEHHBIX JKUBOT-
HbIX [29]. [loaToMy B memsix oOecrieueHus: yCTou-
YUBOT'O Pa3BUTHUS FOPHBIX PETHOHOB, PallMOHANb-
HOTO HCIOJB30BaHUS TPYAHOJOCTYIHBIX MAaCT-
OWIIHBIX YroAWi HEOOXOIUMO IHMpPE pa3BHBATh
SIKOBOJICTBO M XaiiHaKoBOACTBO [30].

Pesynomamut u ux oocyricoenue

JlokazaHo, 4TO MOJIOKO XailHaKa OTJIMYaeT-
Csl BBICOKMM COJIEp)KaHHEeM OelKa W, BCIIEICTBHE
3TOr0, XOPOUIO MOJIXOIUT JUIsl TPOU3BOJCTBA CHI-
pa. Ilo conepxanuio HE3aMEHUMBIX aMHUHOKHCIOT
Oenky MOJIOKa, B TOM YHCJI€ MOJIOKa XaiHaKa
KBIPTBI3CKOTO, OTHOCSITCS K OHOJIOTHYECKH IIOJI-
HoueHHbIM [31]. He MeHee 11eHHBIM MCTOYHHKOM
Oenmka sBISETCS TOJCBHIPHAS CHIBOPOTKA, IIOIY-
YEeHHas U3 MOJIOKa XaliHaka. be30TxoaHas TeXHO-
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JIoTUsl TIepepaboOTKU MOJIOKa TIpeAycMaTpUBaeT
panoHAIBPHOE HCITOJIB30BAaHUE BCEX €0 COCTaB-
HBIX YacTel, B TOM YHUCJIE MOJIOYHOW CHIBOPOTKH.
Hamu noka3aHo, 4TO CHIBOPOTKA U3 MOJIOKA
XalfHaKa KBIPTBI3CKOTO MPAKTHICCKH HICHTHYHA
CBIBOPOTKE M3 KOPOBBETO MOJIOKA, HO MMeeT 00-
Jiee MPUBJICKATEIbHBIE OPTaHOJCITHYECKUE CBOM-

CTBa, M3-32 OTCYTCTBHS SPKO BBIPAKEHHOTO CBI-
BOPOTOYHOTO MIPHUBKYyCa W 3allaxa, YTo MO3BOJSET
CUHMTATh €€ MEePCHEKTUBHBIM CHIPHEM ISl TIPOH3-
BOJICTBA HAIIUTKOB.

DU3HMKO-XUMHUYECKHUI COCTAB MOJICBIPHOM ChI-
BOPOTKH M3 MOJIOKa XalfHaKa KBIPTBI3CKOTO M KPYTI-
Horo poratoro ckota (KPC) moka3zan B Tabmnune 1.

Ta6nnua 1. ®U3UKO-XMMUYECKUE TOKa3aTeIn HOL[CLIpHOﬁ CBIBOPOTKH, nonyquHoi/i 13 pas3JIMYHbIX BUI0B MOJIOKa

IToxaceipHas ceiBOpoTKa U3 | I[loAckIpHast CHIBOPOTKA
Ne Hoxasareu MOJP;OKa KPC I[)32] u3 MOJI(I):)KEI xaﬁHaKI; [33]
1 Cyxwue BenecTBa, % 45-7,2 4,6-4,9
B TOM YHUCJIE:
x)up, % 0,05-0,5 0,5-0,9
o6t 6eok, % 0,5-1,1 0,98
J1aKkTo3a, % 3,9-4,9 3,8-4,3
2 I11oTHOCTD, KI/M° 1018-1027 1019-1025
3 MunepanbHbIe BeliecTBa, % 0,3-0,8 0,7-0,9
4 | Twurtpyemas KHCIOTHOCTb, ° T 15-25 12
5 AKTHBHAs KHCJIOTHOCTB, pH 6,3 7,0

Kak Buano 13 Ta0:1. 1, PU3NKO-XUMHYECKHE
MMOKA3aTeNH JIBYX BHUIIOB CHIBOPOTKH OTIMYAFOTCS
He3HaunTenbHO. OpHAaKO, THTpyeMmas KHCIOT-
HOCTh CBIBOPOTKM M3 MOJIOKA XalfHaKa KbIPrbI3-
ckoro Ha 3-13°T MeHbIe, 4eM B CBHIBOPOTKE U3
mosoka KPC, 4To MOXET MOJI0KUTEIBHO BIIUATH
Ha TPOU3BOIUMYIO MPOIYKITHIO.

Bnepssle onpenieneH Ka4yeCTBEHHBIM M KO-
JINYECTBEHHBI COCTaB OCHOBHBIX (pakmuii Oern-
KOB TIOJICBIPDHON CBIBOPOTKH, MOIYyYEHHOW IPHU
nepepadOTKe MOJOKa XaliHaka, OOWTAaIONIero B
BBICOKOTOPHBIX peruoHax Keipreiscrana. Ycra-
HOBJICHO TIPH 3TOM, YTO CBIBOPOTOUYHBIE OEIKH
(Cb) mosoka xaifHaKa COAEpKaT MEHBIIE CaMBIX
arpecCUBHBIX aJUIEPIeHOB: (-TaKTaIbOyMUHa U [3-
nmakrornoOyinaa, yeM Cb kopoBbero Moioka,
COOTBETCTBEHHO B 2,7 u 1,3 paza [34].

C menpio ompeneneHuss OMOJIOTHUECKOH
LIEHHOCTH CHIBOPOTKM M3 MOJIOKAa XalHaKa MeETo-
JIOM KallWJUISIPHOTO 3JIEKTpodope3a yCTaHOBJICH
ee aMHHOKHCJIOTHBIA COCTaB, a TakXe cojepiKa-
nue ¢pakmuii Cb u mMukponyrtpuenroB. [lokaza-
HO, yto Cb Monoka xaiiHaka 1O CyMM€ U IO
OOJBIIMHCTBY HE3aMEHHMBIX aMHHOKHCIIOT IIpe-
BOCXOJIAT «HMJIeaTbHBIN» Oesok [34].

bronornyeckast IEHHOCTh HCCIETYEMOH ChI-
BOPOTKH OLIEHEHA TAaKK€ COCTABOM MHMKPOHYTpPHEH-
TOB — BUTAMUHOB M MUHEPAJIbHBIX BetecTs [34].

Pe3ynbrarel cBUIETENBCTBYIOT O TOM, YTO
CBIBOPOTKAa M3 MOJIOKA XaifHaKa KBIPTBI3CKOIO CO-
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JIEepKUT HAOOp KUZHEHHO BaXKHBIX MaKpO- M MHK-
POHYTPHUEHTOB, YTO IOATBEPKAAET BBICOKYIO ITH-
LICBYI0 U OHMOJIOTMYECKYIO LIEHHOCTb U SIBIISIETCS
OCHOBaHMEM JUIsI € PEKOMEHJAllid B KadecTBe
OCHOBHOT'O KOMIIOHEHTa TPOJYKTOB (YHKIIHO-
HaJIbHOTO TTUTaHus [34].

Hawubonee mnoaxoasimMu ajsi KOMOWHHPO-
BaHMsI C CBHIBOPOTKOM MOJIOKA XalHaKa SIBISIOTCS
pacTeHus1, IUIOABI U SITOJBI, a TaKKe FOPHBIM Oaib-
3aM (MyMH€), KOTOpbIe COIEepKaT MHOXKECTBO OHO-
JIOTUYECKH aKTUBHBIX coenuHeHnid. Coueranve
(YHKIMOHAIBHBIX CBOWCTB CHIBOPOTOYHON OCHOBBI
¢ (YHKUMOHAIBHOCTBIO HATypalIbHBIX IHIIEBBIX
JNOOABOK PACTUTENHLHOTO M MUHEPAILHOTO TPOHC-
XOJK/ICHUS], TIEKTHHOBBIX BEUIECTB M JAPYTHUX HHIpE-
IUEHTOB CHOCOOHO NPHIATh HOBBIM IMPOLYKTaM
HallpaBJIEHHOE JIeHCTBHE M TMOTEHIMAIBHYIO BO3-
MOYXHOCTh OKa3bIBaTh 3HAYUTENBHBIN 0310paBIIH-
Baronii 3 QeKT Ha oprann3M denoseka [34].

Ha ocHoBe M01104HO# CHIBOPOTKH pa3pado-
TaHa pecypcocOeperaromas TeXHOJIOTHUS TPOU3-
BOJICTBA (DYHKIIMOHAIBHBIX MPOJYKTOB MUTAHUS:
CBIBOPOTOYHBIX HAITUTKOB U alb,OYMHUHHON MACTHI.
Penentypa, pa3paboTanHas ¢ 00OCHOBaHUEM
KOMITOHEHTOB HATOJIHHUTENEH: HaTypalbHBIX CO-
KOB, PAacTHTEJIBHBIX M MHHEPAJIbHBIX JO0OAaBOK U
YUETOM TEXHOJOIMYECKOH, (U3UKO-XUMHUYECKON
" OMOJIOTHYIECKON COBMECTUMOCTH, TIPEICTaBIICHA
B Tabnuue 2.
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Tabnmma 2. Penentypa CBIBOPOTOYHBIX HAITUTKOB U alTbOYMUHHOI ITACTHI

HanmeHoBaHHE KOMIIOHEHTOB |

KomnyecTso, kr

HanuTok Ha 0CHOBE HEOCBETIIEHHOM HOZ[CLIpHOﬁ CBIBOPOTKH

MosouHasi ChIBOPOTKa 800
AOpPHKOCOBBIH COK 100
OO0nennxoBbId COK 100

Hroro 1000

Hanurok «AnsMyI'pan»

MorouHasi CHIBOPOTKa 650
['paHaToBBII1 COK 320
MyMmue (3KCTpAaKT) 20
IexTnn 10

Hroro 1000
Anp0ymunHas nacta «KypxkyMyH»

KoHIeHTpaT CHIBOPOTOUHBIX 979,5

oenkoB (KCB)

Kypkyma 9,0
UYepHslil nepen 4,5
Comnb 7,0

HUroro 1000

biok-cxema IMOJTY4YCHU HAIIUTKOB U MACThL
MIpe/ICTaBlIeHa Ha PUCYHKE 1, a HAa pUCYHKe 2 —
anmnapaTypHO-TEXHOJOTHUECKasl CXeMa IPOU3BO-

AGpHKOCOBBIT
COK

Conn

CTBa C HCIIOJIb30BAHUEM HMMCEIOLICTOCA B OTpacCiiu

o0opymoBaHuUsI.

Obnemxoesrit Monounas
CcoK CHIBOPOTKA

+—] Kypkyma
[¢—Yepn.nep

-

Tpocensanmue

Cmecs 4 |

T'panartossiit
COK

! !

TMexrun

Mymue

!

l

l

Poanue, KCE
YTIaKOBKa,
MapKHpOBKa

Oxnaxaenme u Hamensuenne
XpaHeHue
HAIHTKA 1

Tepmomexan

obpabotka

Topauas
pacoeka

Oxnaxaenue n

XpaHeHue
T1aCThl

OTBapHBaHHE

Cenapup | Cuecs 2

Tpocenpanme

Pacteopenne &

Boae

Oceer
CBIBOPOTKA
Dunsrpopanme

!

| PunsTposaHme |

Cwmecs 3

Tennoeas
obpaborxa

Topaumit
POTHE

Oxnaxaenue n

XpaHeHue
HAMHTKA

Pucynok 1. Briok-cxema monydeHust (GyHKIMOHAJIBHBIX NMPOIYKTOB NMUTAHUS Ha OCHOBE CHIBOPOTKHM MOJIOKA XalHaKa

KBIPTBI3CKOT'O
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21

atpuocostei cox

1 - pesepgyap 014 ¢O0pa cHIEOPOMKU

2 - cenapanop 012 04UCINKIU O KA3EUHOS Ol MBI U MOTOYHO0 HCUPA
3 - pe3epeyap npoMexCymouHblil

4,5 - pesepsyap 014 C0x08

0- xymmep

7 - pe3epeyap 01 cmecu cneyull

§ - agmostam 013 posuea

9 - pezepeyap 014 OMEAPUEAHUA ATLOYMUHHOLL MACCH
10 - pesepsyap 012 peazenma

11 - cavopazepycarouymica cenapanop

12 - pezepsyap yrusepcans vl

13 - pesepeyap 014 nexmuna

14 - pesepsyap 014 Spanan0eoco coxa

15 - pesepsyap o1a Hanumxa

16 - pesepsyap 013 pacmeoperuA sMymue

17 - pesepeyap 012 arOyMURHON MACCHI U Cheyull
18 - nacmepusanop mpyouamoiit

19 - xo110U0H A MeabHUYA

20 - yesmpudyea Henpepyiero2o oelicmeua

21 - cxpeoxoebill nacmepuamop

22 - ac osoynbill arnapam

23 - pe3epeyap 01A KypKyMbl

24 - pesepeyap 013 4epro20 nepya

25 - pesepeyap 014 conu

20 - pe3epeyap npoMeXCymoyHblll

27 - duromp

PI/ICYHOK 2. AHHapaTypHO-TeXHOJ’IOFI/I‘-IeCKaSI CXeMa Mpou3BOJACTBA (byHKL[I/IOHaJILHLIX MMPOAYKTOB IMUTAHWA HAa OCHOBC
CBIBOPOTKHU MOJIOKa XaiHaKa KBIPT'BIZKOT'O

JlerycTaloHHasi OLIEHKAa KaueCTBEHHbIX
XapaKTepUCTUK HAlWTKa I10Ka3aja, 4YTO HOBBIE
IPOAYKTH! (HAIMTOK Ha OCHOBE HEOCBETJICHHOU
CBIBOPOTKH, HAIMTOK HA OCHOBE OCBETJIEHHOMN
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ITOJICBIPHOM CBHIBOPOTKH «AnbMyl'pan» u aian0y-
muHHas nacta «KypkyMyH») obnanarot npusie-
KaTeIbHBIMU JJIsI TIOTPEOHMTENST  CEHCOPHBIMU
cBoiictBamu (puc.3).
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uget
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BHELWHHWIT BUT, 4 BRYC BHELHMIA BUA,
48 5 a5

KOHCHCTEHLMA 3anax
48

a)

KOHCHCTEHUMA
4.8

0)

user_ g

BKyC .
BHEIWHWIA BUJ, BKYC

5
45

3anax
4

B)

KOHCMCTEHLMA 3anax

Pucynok 3. Opra"onenTrdecKie MoKa3aTeNld HAIMUTKa Ha OCHOBE HEOCBETIIEHHON MOJCHIPHOM CHIBOPOTKH (@), HAIHUTKa
Ha OCHOBE OCBETIICHHON TOJICBIPHOM CHIBOPOTKH «ATbMyl pan» (0), anb0ymuHHON macTsl «KypkyMyH» (B)

Baecenue 100aBOK pacTUTEILHOTO U MH-
HEPATBHOTO TPOUCXOKICHHUS TO3BOJIHIO YBEJH-

YUTh CPOK XPAHCHHS MPOU3BEICHHBIX MPOJTYKTOB
(Tabm.3).

Ta6nHua 3. MI/IKpO6I/IOHOFI/I‘I€CKI/IC TOKa3aTCJIM HOBBIX MIPOAYKTOB B JTUHAMHUKE XPAHCHUA

PesynbpTaTsl aHau3a
Honyctumbie Hanwurtok u3
Ne O?{Eii:gf:r;e YPOBHHU HEOCBETJICHHOU «AnsMylpan» «KypryMyH»
(TP TC 033/2013) CBIBOPOTKH
(uepes 10 cyT.) (uepes 30 cyT.) (aepes 45 cyT.)
1 KOEIfchh/dlf(i))?:é\%onee 1x10° 12x10* 10x10* 13x10*
B 0,1 cm® (r) mpo-
2 BI'KII (xonmcopmsr) JlyKTa HE HE 00HapYKEHBI He OOHapy)XeHbl | He 0OHapY>KEHBI
JIOITYCKAfOTCsI
B 25 cm® (1) mpo-
3 Hatorermzic, 5 ToM IyKTa HE HEe 0OHAPYKCHBI He OOHapYXeHBl | HE OOHAPY)KECHBI
YHCIIe Calb-MOHEIUIBI
JIOITYCKAfOTCsI
B 1 cM® (1) mpo-
4 CaJIbMOHEIUTBI JyKTa He He 00HapyKeHBI He OOHapyXeHbl | He OOHapYKEHBI
JIOITYCKAfOTCsI
5 Listeria B 25 I MPOyKTa HEe 0OHAPYKCHBI HEe OOHapYXEHBI | HE OOHAPY)KECHBI
monocytogenes HE JOIYCKaloTCsl

TabnuuHble JaHHBIE CBUJICTEILCTBYIOT O
TOM, YTO TpeyIaraeMble MPOAYKThI OCTAOTCS 0e3-
OIIaCHBIMHU B MI/IKpO6I/IOHOI‘I/IT-IeCKOM OTHOIICHUU
yepes 10-45 cyT.

Ha ocHoBaHuM pe3ynbTaToB HCCIICAOBAHUSA
CBIBOPOTKY H3 MOJIOKa XalHaka KBIPI'bI3CKOI'O
MOJKHO PEKOMEHJIOBaTh B KauyecTBE OCHOBHOTO
PELENTYPHOr0O KOMIOHEHTa MPOIYKTOB (YHKLH-
OHAJIBHOI'0 IIMTAaHUA, YTO MOXCT PEHIUTL PAd
mpobeM:

- TIepexo/i MOJOYHBIX MPEANPHUITHH K MO-
JeNd [UPKYJISIPHOH 3KOHOMHUKHM, OCHOBaHHOM Ha
palMOHAIBHOM UCIIONF30BAHUHM PECYPCOB M OTpa-
HUYEHUHM BPEIHOTO BO3ACHCTBHSA Ha OKpYXKaro-
utyio cpeny [35];

- YBENMYHUTH PEHTA0ENbHOCTH MPOU3BOJI-
CTBa uepe3 NPEBpaIeHUe CHIBOPOTKH M3 BTOPUY-
HOTO CHIpbs (WJIM JaXKe OTXO0/a) B IMPOAYKT C BHI-
COKO#1 T0OABIICHHON CTOMMOCTHRIO [35];

86

- pa3BeleHue XxaliHakoB B KbIprei3ckoit
PecniyOnuke MOXXeT cTaTh NEPCIEKTUBHON OTpac-
JIBIO KUBOTHOBOCTBA [36];

- BHEIpEHHE KOMIUIEKCHOW mnepepadoTKu
CBIPbsI, TPUOIIKEHHON K MecTaM BBIpaIlBaHUS
XalfHaKOB, WMMEET COLHAIbHO-3KOHOMHUYECKYIO
3HAYMMOCTh, T.K. TIpH 3TOM oOecreYnBaeTcs pa-
004YMMH MecTaMH MECTHOE HacelleHHe, 4TO 3Ha-
YUTEITHHO yIYUYIINT UX YPOBEHb KU3HU [36];

- O3[IOPOBHUTH HACEJIEHHWE CTpaHbl, obecre-
YHUB €ro NPOJYKTaMU HA OCHOBE CBHIBOPOTKH C Jie-
4eOHO-IPO(YUITAKTUIECKUMH M OOILIEYKPETISIO-
uMu cBokicTBamu [37].

Paccuntana »skoHomuueckas 3 eKTuB-
HOCTh BHEIPEHHs pecypcocOeperaroneil TeXHo-
JIOTUH TIepepabOTKA MOJIOYHOM CHIBOPOTKH C BBI-
IIyCKOM HAaIMTKa Ha OCHOBE HEOCBETJICHHOM IOJ-
CBIDHOW CBIBOPOTKH, Hamutka «AnsMyl'pan» u
ansoymuuaHO# mactel «KypkyMyH». IlokazaHo,
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STUDYING THE PROTEIN COMPLEX OF FLAX CAKE OBTAINED FROM
THE SEEDS OF A NEW VARIETY OF KAZAKH SELECTION
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In the Republic of Kazakhstan, pressing of flax seeds (squeezing) is most often used, therefore cake is more
common than meal and its resulting physical reserves exceed meal several times. The biochemical characteristics of
the protein complex of flaxseed have not been sufficiently studied, which, in our opinion, limits the use of protein
products obtained from flax seeds such as flaxseed cake in the production of compound feed for farm animals and
poultry. The article presents studies of the protein complex and amino acid composition of flaxseed cake of the Ka-
zakhstan variety “Kostanay 11”. Flaxseed cake contains 36,5% protein, the fat content is 7,5%. The fractional com-
position of flaxseed cake was compared with the flax varieties “Northern” and “Golden” grown in the Republic of
Kazakhstan. The amino acid composition of flaxseed cake was compared with other cakes used in feeding farm ani-
mals and poultry. The purpose of the study is to study the fractional composition of the protein complex of flaxseed
cake from flax variety ""Kostanay 11''. A characteristic feature of the protein complex of flax seeds is the high total
content of water- and salt-soluble proteins — albumins 29,2% and globulins 16,8%, which are considered well digest-
ible. Flaxseed cake from flax variety ""Kostanay 11" in its amino acid value is equal to the known cakes common in
feed production and is second only to soybean cake. This allows us to assert that flaxseed cake obtained from the
seeds of the “Kostanay 11” variety remained a highly digestible and highly nutritious product in terms of protein
absorption, suitable for its inclusion in the diets of all types of farm animals and poultry, starting with feed for young
animals.

Keywords: flax, Kazakhstan variety, flax cake, fractional composition of protein, amino acid
composition.

MN3YYEHUE BEJIKOBOI'O KOMIIVIEKCA JIBHAHOI'O ZKMbIXA,
MOJIYYEHHOI'O U3 CEMSH HOBOI'O COPTA KABAXCTAHCKOM CEJIEKIIUM
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2 HAO «KocTanaiickuii pernoHa/IbHbIil yHuBepcHTeT» uMenn A. BaiiTypcbinosa,
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B pecnybnuxe Kazaxcman naudonee uacmo npumeHAIOM RPeCCOGAHUE CeMAH JIbHA (OMMCUM), ROIMOMY
JHemuix 0onlee pacnpocmpanén, yem wpom, u e2o o0pasyroujueca uzuyuecKkue 3anacsl NPeGLLUIAIOM WPont 6 He-
CKONbKO pa3. bBuoxumuueckue xapaxkmepucmuxku 0e1K06020 KOMRAEKCA TbHAHO20 CeMEHU U3YYEeHbl He00Cmamou-
HO, YUMo, HA HAWL 6327140, 02PAHUYUEAEN UCNOJIb308AHUE DENKOGHIX NPOOYKIM OB, NOIYUEHHBIX U3 CEMAH NbHA, MA-
KUX KQK JIbHAHOU JHCMbBIX 8 RPOU3E00CHEE KOMOUKOPMOG O1A CeNbCKOXO03AUCMEEHHBIX HCUBOMHBIX U nmuysl. B
cmamye npugedeHbl UCC1e008ARUA DEIKO6020 KOMNIEKCA, AMUHOKUCIOMHO20 COCIABA ITbHANHO020 embixa Kazax-
cmanckozo copma «Kocmanaiickuit 11». B nonanom snemoixe cooeprycumces 36,5% npomeuna, cooeprcanue xicupa
cocmagnaem 7,5%. @paKkuyuonnolilt coCmag NbHAHOZ0 HCMBIXA CPAGHUBANU C GbIPAULUBAEMBIMU HA MEPPUMOPUU
Pecnybnuku Kazaxcman copmamu nvna «Cesepnutity u «3010mucmolity. AMUHOKUCIOMHBLI COCMAE TbHAHOZ0
HCMBIXA CPAGHUBAU C OPYZUMU HCMBIXAMU, UCHOTIb3YEMBIMU 8 KOPMIIEHUU CEbCKOXO03AUCHEEHHBIX HCUBOMHDBIX U
nmuuysl. Llenvio uccinedoeanus a6naemca ucciedosanue QpaKkyuonnozo cocmaga 6eaK06020 KOMniIeKca JbHAHO20
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sremoixa uz avna copma «Kocmanaiickuii 11». Xapakmepnoit oco6ennocmuio 0e1K06020 KOMNHIEKCA CeMAH JIbHA
AGNACMCA BLICOKOE CYMMAPHOE COOepicanue 6000- U COaepacmeopumsix 0enkoe — anvoymunos 29,2% u enodynu-
Hoe 16,8%, komopuie cuumaromen xopowo yceosemvimu. JIoHanoil semuix usz nvha copma «Kocmanaiickuii 11» no
c80€ll AMUHOKUCIOMHOU NOJIHOYEHHOCMU YPAGHEH ¢ U3BECHHBIMU PACRPOCMPAHEHHBIMU 6 KOPMONPOU3EOOCH e
HCMBIXAMU U YCHIYRACH MOJIbKO HCMBIXAM COU. DMO RO3601AEM YIMEEPIHCOAMb, YIMO NbHAHOI HCMBIX, NOJIYYEHHbLI
ux ceman copma «Kocmanaiickuii 11», ocmanca 6vlcoKonepesapumviym u 6blCOKONUMAMENbHBIM HPOOYKHIOM 6
OMHOWIEHUN YCBOCHUsL RPOMEUHAd, NPUZOOHBIM 0151 €20 GKIOYEHUs 6 PAUUOHDBL 6CEX U0 CENbCKOXO3AUCHBEH-
HBIX JHCUBOMHBIX U RIMUYbL, HAYUHAA C KOMOUKOPMOG 0J151 MOJIOOHAKA PAHHEZO 803paAcmA.

KualoueBsblie cioBa: jen, Kazaxcranckuii copT, JbHSAHOH KMbIX, (PPAKIHOHHBINA cOCTaB 0ejKa,
aAMHUHOKMCJIOTHBIH COCTAaB.

KA3AKCTAH/IBbIK CEJEKLIASIHBIH 5KAHA CYPBIIbI TYKBIMBIHAH AJIBIHFAH
3bIFBIP KYHJKAPACBIHBIH AKYBI3/IbIK KEIIEHIH 3EPTTEY
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Kazaxkcman Pecnybnuxacvinoa kodinece 3vi2blp 0IHIH CbIZLIMOAY KAPACHMBIPLLIZAH, COHOLIKMAH WIPOMKA
Kapazanoa KyHicapa KeH KoJ10aHbvliaobl, OUMmMKeHi OHbIH KOPbl WIPOMNEH CAlblCMblp2anoa oipHeute ece Kon. 3vl2blp
MYKbIMbIHBLH AKYbl30blK KeUleHIHIH OUOXUMUSATBIK CURAMMAMACH HCEMKIIIKMI 3epmmeimezeH, COHObIKIAH OHbIH
AKybI30blK OHIMOEDi- KYHICAPACHIHBIY,  AYLLIMADYAUUbLIbLIZEL MATI0APbl MEH KYCMApbIHA APHAIZAH KYpama iHcem
ondipicinde Kondauvlayvl wiexkmeyni. Maxanaoa «Kocmanaiinvix 11» 3v1261p cypvinbsl KyHHCAPACHIHBIH, AKYbI30bIK,
KeueHin, AMUHKLIMKBLIObIK KYPaMblH 3epmmey Hamudiceci Oepinzcen. 3vievlp O0aninde axyviz 36,5%, mainviivizol
7,5% kammuinzan. 3vizelp Kynycapaceinoly paxuusansix Kypamsl Kazaxcman Pecnyonuxacwvinoa ecipinemin
3o1261p0blH,  «CesepHblil»  JHcone «3010MuUCMbLily CYPLINMAPLIHAH  ANBIH2AH  KYHHCAPANAPObIY,  (DPAKUUATBIK
KYPambIMeH CanblCIbIPbLiobl. 3b12blp KYHHCAPACHIHBIY AMUHKBIUIKBLAObIK KYPAMbl AYbLl WIAPYaAuibliIblebl Kycmapl
MeH Mai0apulHblY A3bl2bIHOA KOJIOAHBLAAMBIH 0ACKA KYHICAPANapMeHn CAaablCmuIpuliaobl. 3epmmey MaKcanibl
«Kocmanaiickuit 11» 3v12blp CypbinbiHblY, KYHHCAPACLIHBIY AKYbI30bIK KeUleHIHIH QPaKyuaislK Kypamvle 3epmmey
0015t MadwLLIAObL. 3bI2blP MYKbIMbIHBIY AKYbI30bIK KeWEeHIHIY epeKuienici ag3aza Hcakcovl cinemin, cyoa dicone
my30a epumin axkyvizoap — anboymunoep 29,2% men 2nooynundepoiy 16,8% kocvinOvicbln Kon meonmwepoe
cakmayvl. «Kocmanaiinoix 11» 3bi26lp CYpbINGIHAH  GNBIHEAH  3bI2bID KPHMHCAPACLIHBIY, — AMUHKbIUKDLIObIK
MOJILIKKYHOBLIBIZbL HCEMUION OHOIPICIHOe KeH KOJOAHLLIAMbIH KYHIICAPANapmMeH meH, meK Kblmaioypuiax
KYHICAPAChIMEH CalbICbIP2AH0a 2aHa momeH 0onvin Kenedi. Anvinzan oepekmep «Kocmanaiinwix 11» 3vizoip
CYPUINBIHAH AIBIHZAH 3bI2bIP KYHHCAPACBLIHbIH, NPOMeEUHi KOPLIMBLIYbL HCO2APbL OHIM2e HCAMAMBIHBIH HCIHE AYbLIL
wapyawipliiblebl Kycmapovl MeH Maai0apblHblH 0apavlK mypine Oanananoap MeH meoJidepze apHaian Kypama
JicemMHen facman KeH K0a10amnyea 601amulHblH KOpcemeoi.

Herisri ce3nep: 3birbIp, KazakcTaHIBIK CYphIN, 3bIFBIP KYHKAPAChl, aKYbI3AbIH (PPAKIMSAIBIK
KYPaMbl, AMUHKBIIIKBLIABIK KYpaM.

Introduction tain high levels of nutrients and biologically ac-

The problem of providing food supply in tive substances and, as a result, can serve as alter-
the farms of the Republic of Kazakhstan is mainly native feed resources [1]. These fairly significant
solved independently due to established traditions yields include flaxseed processing products. Con-
and the availability of components. One of the sidering the high nutritional value and low price
reasons hindering the production of compound of flaxseed cake, research aimed at partial re-
feed for farm animals and poultry is the insuffi- placement and reduction of expensive soybean
cient supply of protein and energy raw materials, cake in the diets of farm animals and poultry is
the need for which is met only by 30 - 40% from important [2].
Kazakhstan's own resources. Not all, but most of Kazakhstan is one of the five largest flax-
the by-products from processing industries con- seed growing countries. Flaxseed is a promising
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crop for our country; its plantings have been con-
stantly growing in recent years and have already
reached more than 1.3 million hectares.

The successes of Kazakhstani selection
have made it possible to obtain new, promising
varieties of oilseed flax with large seeds and high
oil content.

The Kostanay Scientific Research Institute
of Agriculture developed the oil flax variety
“Kostanay 117, the weight of 1000 seeds is 6,5-7
g, and the oil content in the seeds exceeds 42.6%.
This variety is less damaged by pests and produc-
es a higher yield. Designed to produce high-
guality technical oil and short fiber.

Flax seed proteins are characterized by a
balanced amino acid composition and high nutri-
tional value [3]. The protein complex of flax seeds
contains all amino acids essential for the human
body and meets the Food standard and Agricultur-
al Organization of the United Nation (UN food
and agriculture organization). Flaxseed proteins
have not only high biological value, but also func-
tional and technological properties comparable to
those of the widely used soy protein [4].

Depending on the method of oil extraction
(extraction or pressing), by-products of oil extrac-
tion production are flaxseed meal or press flax-
seed cake.

Cold-pressed flaxseed cake after oil extrac-
tion is a valuable by-product for animal and poul-
try feeding. Flaxseed cake is a protein supplement
that can seriously compete in nutritional value and
productivity with traditional high-protein compo-
nents in poultry feed [5]. In studies by Kislova et
al. [6] recommend using up to 20% flaxseed cake
as a protein source in the diet of lactating goats.

Flaxseed cake is more nutritious in terms of
energy content than cake, but contains slightly
less protein. 100 g of cake contains about 370 kcal
of metabolic energy and 33-35% crude protein. It
contains residual oil that is rich in alpha linolenic
acid, which positively contributes to good animal
health. After pressing, up to 19% of crude fat re-
mains in it, 50% of which is linolenic (omega 3)
acid. For this reason, the accumulation of linoleic
acid in the cake is reduced to 12%, and oleic acid
to 25%. Consequently, flax cake is more suitable
for poultry diets in terms of fatty acid composition
than sunflower and soybean rape cakes, in which
linolenic acid is minimized and the level of linole-
ic acid is excessively high. Flaxseed cake ensures
the accumulation of ® -3 acids in meat, improving
its taste and dietary properties. Flaxseed cake is
not much different from other types of cake in
terms of the content of calcium, phosphorus, sele-
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nium, zinc and iron. Flaxseed cake is a valuable
source of protein and essential amino acids, with
arginine being the most important [7]. Arginine
helps to increase the live weight of meat-
producing poultry.

As for the information on the fractional
composition of flax proteins, it is extremely con-
tradictory. Data on the fractional composition of
flaxseed proteins varies widely, which is associat-
ed with varietal characteristics, growing region,
and seed processing conditions.

The purpose of our work is to study the
fractional composition of the protein complex of
flaxseed cake from flax variety “Kostanay 11

Materials and research methods

In this work physicochemical studies were
carried out on a laboratory sample of flaxseed
cake from flax variety “Kostanay 11”.

This sample was produced by cold pressing
at the “Dynasty Agro” LLP enterprise (North Ka-
zakhstan region) during the processing of the
2023 flax harvest. Organoleptic characteristics of
flaxseed cake were determined according to
GOST 10974-95 [8].

— The mass fraction of crude protein of
flaxseed cake was determined according to GOST
13496.4-2019 “Feed, compound feed, compound
feed raw materials. Methods for determining ni-
trogen and crude protein content” [9]. The protein
content was calculated from the amount of nitro-
gen released by titration. The crude protein con-
tent of the product is calculated by multiplying the
nitrogen content by a factor of 6.25.

— The mass fraction of fat in raw materials
was determined according to GOST 13496.15-97
“Feed, compound feed, compound feed raw mate-
rials. Methods for determining crude fat content",
Soxhlet method [10]. 10 g of raw material was
weighed into a cartridge made of filter paper, cot-
ton wool soaked in ether was placed in the car-
tridge, and then the cartridge prepared in this way
was placed in the extractor of the Soxhlet appa-
ratus. The extraction lasts approximately 3-4
hours. Subsequently, the flask of the Soxhlet ap-
paratus is dried at a temperature of 105+5 °C for
30 minutes and after cooling, the extracted fat is
weighed and determined by gravimetric method.

— The content of dietary fiber in raw mate-
rials was determined according to GOST 13496.2-
91 [11]. The method is based on removing acid-
base-soluble substances from the product and de-
termining the mass of the residue, which is con-
ventionally taken as fiber. To do this, a 1g sample
was poured into 150 ml of a 1.25% sulfuric acid
solution. The mixture was stirred and brought to a
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boil on an electric stove. The hot solution was
sucked off using a Komovsky’s pump. 25 ml of
acetone was poured into the precipitate washed
from sulfuric acid. Then it was brought to a con-
stant mass in a drying oven at 105 °C. The result-
ing mass minus the mass of the crucible is the
mass of crude fiber and ash.

— The amino acid composition of flaxseed
cake was determined according to GOST 32195-
2013 “Method for determining amino acid con-
tent” [12]. Amino acids are separated by Sykam
ion exchange chromatography S-433-DS. Amino
acids are separated by ion exchange chromatog-

raphy, reacted with ninhydrin, and their content is
determined by photometric detection at a wave-
length of 570 nm.

— The fractional composition of seed pro-
teins based on solubility was determined accord-
ing to Oshorne [13].

Results and discussion

The chemical composition of flaxseed cake
was determined at the All-Russian Scientific Re-
search Institute of Fats. Compare the chemical com-
position of flaxseed cake with other typical cakes
traditionally used in feeding poultry (Table 1).

Table 1. Comparative chemical composition of oilseed by-products

Index Flaxseed cake Hemp | Sunflower | Soy
“Kostanay 11” | Tabular data cake cake cake

Crude protein, % 36,5 33,30 34 36 36,0
Crude fat, % 7,5 6,46 6,97 18,5 5,8
Crude fiber, % 11,30 9,8 24,7 17,0 7,3

Analysis of the chemical composition of
flaxseed cake indicates that it can be classified as
a highly digestible feed protein concentrate that
can provide a significant correction of the protein
and amino acid nutrition of farm animals and
poultry. Table 1 shows that flaxseed cake in terms
of protein content exceeds sunflower and soybean
cakes by 0.5%, hemp cake by 2,5%. In terms of
fat content, flaxseed cake exceeds hemp cake by
0,53%, soybean cake by 1,7%, but is inferior to
sunflower cake by 11%. However, an increased
accumulation of crude fiber is recorded in flax-
seed cake, although the level of fiber remains
lower in comparison with hemp and sunflower
cake. The results of our research are similar to the
research of Professor Podobed [14], in his works
flaxseed cake is compared with sunflower and
soybean cakes, but, unfortunately, the flax variety
from which the flaxseed cake is obtained is not
indicated. Podobed L.I. concludes that the energy
nutritional value of flaxseed cake is as close as
possible to soybean cake, and in terms of the level
of crude protein it is almost equal to it. Flaxseed
cake differs positively from sunflower cake in its
low concentration of crude fiber. The professor
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concludes that the digestibility of flaxseed cake
will be high and recommends the use of flaxseed
cake in feeding farm animals and poultry.

The quality of protein for poultry is deter-
mined by the amino acid composition, as well as
physicochemical characteristics and, first of all,
solubility. The content of soluble fractions in pro-
tein, especially those soluble in water and saline
solutions, as well as amino acids, depends on the
degree of moisture-heat treatment. It is believed
that with an increase in fractions soluble in water
and salts in the feed composition, the digestibility
of protein as a whole also increases [15]. There-
fore, indirectly, by the ratio of individual fractions
in the protein of the feed, one can judge its ability
to be effectively digested.

In our studies, we compared data on the
solubility of flax proteins grown on the territory of
the Republic of Kazakhstan with the solubility of
protein fractions of flaxseed cake obtained from
the processing of flax variety “Kostanay 117 (Ta-
ble 2). Data indicate the predominance of the al-
bumin fraction in the protein complex of flax
seeds.



AJIMATBI TEXHOJIOTHSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne3.

Table 2. Fractional composition of flaxseed cake from flax variety “Kostanay 11” according to solubility in various

solvents
Name of indicator, units of Flax-seed | Linen seed Linen seed Flaxseed cake
measurement Variety Variety Variety variety
"Northern" | "Golden" | “Kostanay 11” | “Kostanay 11”
Water-soluble protein fraction, 38 39,9 36,1 29,2
% of crude protein content
Salt-soluble protein fraction, % 19,8 18,2 18,6 16,8
of crude protein content
Alcohol-soluble protein frac- - 4,2 4,1 3,7
tion, % of crude protein content
Alkali-soluble protein fraction, 20,5 20,9 20,2 24,1
% of crude protein content
Insoluble protein residue, % of 21,3 16,6 20,9 26,1
crude protein content (by dif-
ference)

From Table 2 it can be seen a characteristic
feature of the protein complex of flax seeds is the
high total content of water- and salt-soluble proteins
- albumins and globulins, which are considered well
digestible, especially albumins. Difficult to digest
prolamins (alcohol-soluble fraction), which consti-
tute a significant part of the protein complex of grain
crops, are either absent or minimized in flax seeds of
the compared varieties. This indicates that in the
compared varieties of flax as feed, the level of the
indigestible fraction is minimized, which will un-
doubtedly affect the overall digestibility of protein
substances in the feed. In addition, regardless of the
flax variety, they contain a sum of water- and salt-
soluble fractions close to 50%, which indicates the
high nutritional value of the proteins of the studied
feed product.

In our studies, in flaxseed cake from flax
variety “Kostanay 117, prolamine fractions signif-
icantly predominate, and the glutelin fraction ex-
ceeds 10%. According to Polyakov et al. [16], the
presence of the prolamine fraction, increases the
adaptive potential of plants of wild species to un-
favorable environmental conditions, starting from
the germination stage, and subsequently has a pos-
itive effect on plant growth and development.
Based on the data obtained, we can assert that data
on the fractional composition of flax seed proteins
of different varieties varies widely, which is asso-
ciated with varietal characteristics. This factor
must be taken into account when assessing the
nutritional value of flax cake as a feed additive.

In addition, there is no doubt that the heat
treatment used was specific and it significantly
affected the ratio of soluble protein fractions when
converting flax seeds into cake.
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Under the influence of heat treatment in
flaxseed cake from flax variety “Kostanay 117,
the level of water- and salt-soluble fractions de-
creased, a small fraction of the alcohol-soluble
part appeared, and the concentration of protein
soluble in alkalis and the non-extractable residue
increased.

Research by Yanova et al. [17] indicate that
this is a natural process during any heat treatment.
However, with the chosen method of thermal ex-
posure in the process of obtaining linseed oil, the
proportion of the water-soluble fraction in the
flaxseed cake remained the highest in concentra-
tion among all others, and the sum of the water-
and salt-soluble fractions amounted to about half
of all fractions. This allows us to assert that flax-
seed cake obtained from the seeds of the “Kosta-
nay 117 variety remained a highly digestible and
highly nutritious product in terms of protein ab-
sorption, suitable for its inclusion in the diets of
all types of animals and poultry, starting with
compound feeds for young animals of early age.

For animals with a monochamber stomach,
it is not so much the overall concentration of pro-
tein substances in the form of the “crude protein”
indicator that is of great importance, but the quali-
ty of this protein in terms of the concentration of
individual amino acids and their availability to the
body. It is useful to compare the amino acid com-
position of flaxseed cake protein in terms of the
amino acid ratio with other typical cake types tra-
ditionally used in animal and poultry feeding. A
comparative analysis of the amino acid composi-
tion of the cakes is given in Table 3.
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Table 3. Comparative analysis of the amino acid composition of oilseed cakes

The name of Mass fraction of amino acids, %
indicators Flaxseed cake Hemp | Sunflower | Soybean
“Kostanay 117 | Tabular data cake cake cake
Arginine 3,25 3,33 0,75 3,0 2,6
Lysine 1,32 1,42 0,35 1,27 2,26
Tyrosine 0,86 1,0 0,41 1,06 -
Aspartic acid 3,23 2,80 49 2,44 57
Glutamic acid 6,59 5,80 5,99 4,96 8,7
Phenylalanine 1,63 1,67 0,41 1,61 2,21
Histidine 0,74 0,86 0,37 1,06 0,96
Leucine 1,98 2,17 0,25 1,68 2,93
Isoleucine 1,45 1,53 0,25 1,68 2,93
Methionine 0,65 0,59 0,54 0,83 0,45
Cystine 0,66 0,61 0,75 0,62 0,49
Valin 1,76 1,78 0,37 1,9 2,13
Proline 1,22 0,27 0,40 0,22 0,26
Threonine 1,28 1,34 0,24 1,34 1,51
Serin 1,49 0,71 0,24 0,16 0,19
Alanin 1,55 0,5 0,28 0,16 0,21
Glycine 2,01 2,0 15 2,42 -
Tryptophan 0,98 0,55 0,5 0,46 0,55

Analysis of Table 3 shows that flaxseed
cake occupies an intermediate position between
sunflower and soybean cakes. It is richer in lysine
1,32%, than sunflower 1,27%, but poorer in me-
thionine by 0,18%. The flaxseed cake under con-
sideration differs from other cakes, including soy-
bean cake, by its increased concentration of essen-
tial amino acids arginine 3,25 % and tryptophan
0,98%. The considered flaxseed cake ‘“Kostanay
117 differs from other cakes, including soybean,
in its increased concentration of arginine 3,25%.
Flaxseed cake from flax of the Kazakhstan variety
"Kostanay 11" is slightly different from the aver-
age table data to the downside in terms of the total
amount of essential amino acids. However, the
total amount of critical amino acids 4,23% in the
analyzed cake is higher than the table values by
0,33%, higher than that of hemp cake by 2,6% and
sunflower cake by 0,33%. This means that when
forming feed rations using flaxseed cake, it is pos-
sible to optimize the arginine: lysine ratio in the
diet without resorting to the use of synthetic addi-
tives of this amino acid. This is especially true for
meat and egg poultry farming. Therefore, using
flaxseed cake can simplify the optimization of
feed recipes. The results of our studies can be
compared with the results of studies by Kapitono-
va et al. [18], where the amino acid composition
of flaxseed cake, soybean and sunflower cake was
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studied. The authors conclude that flaxseed cake
has a fairly high availability of essential amino
acids for poultry, although its amino acid compo-
sition is inferior to cake.

We have developed recipes for feed using
flaxseed cake from flax variety "Kostanay 11" for
broiler chickens of the Cobb 500 cross, studied
the indicators of granule crumbliness and specific
energy costs of pilot batches of granulated feed
for broilers [19].

The above data indicate that different varie-
ties of flax determine a wide range of variations in
the chemical composition and nutritional value of
the feed product, as well as the productive effect
obtained from them. Therefore, it is of scientific
and practical interest to give a detailed assessment
of the chemical composition of flaxseed cake
from flax of the Kazakhstan variety “Kostanay
11”. The research carried out in this direction will
allow us to obtain data on the nutritional value of
flax cake and the feasibility of its use in the prac-
tice of poultry farming in Kazakhstan. This, in
turn, makes it possible to eliminate protein defi-
ciency in diets and increase the efficiency of pro-
duction of livestock and poultry products in the
region.

Conclusion

The zoning and widespread distribution of the
flax variety “Kostanay 11" and some others on the
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territory of the Republic of Kazakhstan has led to
great interest in them from processors. Nevertheless,
the features of the chemical composition and nutri-
tional value of cakes and cakes obtained from such
varieties remain unstudied. This hinders the activity
in their use as feed and does not allow us to establish
their true effectiveness in feeding poultry. Flaxseed
cake obtained by processing flax of the Kazakhstan
variety "Kostanay 11" is a complete protein supple-
ment, a source of highly nutritious protein with a
relatively low accumulation of crude fiber, which
gives it a number of advantages in relation to sun-
flower cake and brings it closer to soybean cake.
Flaxseed cake contains 36.5% protein, the fat con-
tent is 7.5%. Studies the fractional composition of
the protein in flaxseed cake, show that the propor-
tion of the water-soluble fraction remained the larg-
est in flaxseed cake 29.2% in concentration among
all others, and the sum of water- and salt-soluble
fractions amounted to about half of all fractions
46%.

Analysis of the chemical composition of
flaxseed cake indicates that it can be classified as
a group of highly digestible feed protein concen-
trates that can provide a significant correction of
the protein and amino acid nutrition of animals
and poultry. This expands the range of rates for its
introduction into mixed feed and allows it to be
used in feeding farm animals and poultry.
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INNOVATIVE APPROACHES TO ENHANCING MEAT PRODUCT INTEGRITY WITH
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The quality and stability of meat products are crucial for consumer acceptance and safety. Lipid oxidation,
color changes, and microbial spoilage are primary factors affecting meat quality, leading to a reduction in shelf life
and nutritional value. Natural antioxidants have emerged as promising alternatives to synthetic antioxidants due to
their safety and health benefits. However, their application is limited by their stability and efficacy under various
processing and storage conditions. Encapsulation techniques have been developed to enhance the stability and con-
trolled release of natural antioxidants in meat products. This review provides an overview of the latest advancements
in the use of natural antioxidants and encapsulation technologies to improve meat product quality and stability. Re-
cent studies, their outcomes, and future perspectives are discussed.

Keywords: Meat Quality, Shelf life, Natural Antioxidants, Encapsulation.
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TABUT'N AHTUOKCUJAHTTAP MEH UHKAIICYJISAUA APKbBLJIBI ET
OHIMIEPIHIH TYPAKTBLIBIFBIH APTTBIPY 9IICTEPI

PUIIIAB KYMAP*, >AHKHT IIIAPMA
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Em onimoepinin canacol men mypaKmuliablebl mymulHYUIbIHbIY OHIMOI Manoaysl jcone OHIMHIY Kayincizodici
ywin eme manpi30ol. Jlunuomepoiyy, momui2ysl, OHIM MCIHIH 032€pYyi HcaHe MUKPOOMBIK OY3blIybl em CAndcblna
acep ememin necizei paxmopaap 601vin MadvLIAObL, OYAAPOLIH HIMUIICECIHOE OHIMHIN CAKmMay mep3imi KblCKapaoul
JHCaHEe Ma2amovlK KYHObLIbIzbl momeHOeldi. Tadusu anmuoxkcuoanmmap onapovly Kayincizoizi men 0eHcayablKKa
naiioacsl apKaAcblHOA CUHMEMUKANLIK, AHMUOKCUOAHMIMAP2A NEePCREeKMUBAIbl 6anama peminoe Kapacmulpvlibin
acamuwip. /lezenmen, on1apoviy NALOANAHBLIYbL IPMYPIL OHOEY HCIHE CAKMAY HCAOAUIAPLIHOA MYPAKMBLIbIZbL MEH
muimoinizimen wexkmeneodi. Em onimoepinde maouzu anmuoxcuoanmmapowviyy mypakmolivlebl MeH 0aKbl1aHamblH
WIBI2APBLAYBIH JHcaKcapmy YWwin apmypai unkancyaayus aoicmepi oap. Byn wony em onimoepinin canacvt meH
MYPaKmulIbleblH  HCAKCAPMY YULiH mMaduu aHMUOKCUOAGHMMAPObl HCIHE UHKANCYIAUUA MEXHOI0ZUANAPbIH
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Konoanyoazel coHzwl yncemicmikmepze uiony yncacaitovl. CoHevl 3epmmeynep, OHbIH Hamuicenepi ycane 601auaKk,
nepcnekmueanapsl mankpliaHobl.

Herisri ce3ep: ET canacel, cakray Mep3imi, TAOMFH aHTHOKCUAAHTTAP, HHKANCYJISIIUS

NHHOBALMOHHBIE NMOAXOJbI K TIOBBIIEHUWIO NEJIOCTHOCTHU MACHBIX MTPOAYK-
TOB C IOMOIIBIO HATYPAJIBHBIX AHTUOKCUJIAHTOB U UHKAIICYJIALIUA

PUIIIAB KYMAP*, >AHKHT IIIAPMA

(*Kadenpa TexHOJIOrHH POU3BOACTBA NPOJYKTOB JKHBOTHOBOACTBA,
Konnem:x Berepunapubsix Hayk 1 AX, DUVASU, Marxypa, U.P., Unausa
’Kadenpa ynpasJieHusl ;KMBOTHOBOACTBOM, KoJlle/k BeTepuHAPHH M 5KMBOTHOBO/ICTBA,
GBPUAT, [anTHarap, Yrrapakxana, Muaus)

DJeKTpOHHAs TI0YTa aBTOpa-KoppecnonaenTa: rishavvet42@gmail.com*

Kauecmeo u cmadunpvnocms MACHBIX RPOOYKMOE UMEIOM peuialouiee 3HaueHue npu esldope nompeoumenem
npooykma u 6e3onacHocmu camozo npodykma. Oxucienue 1Unu006, U3MeHeHue yeema U MUKpPOOHAA nOpYa A6~
10MCA OCHOGHBIMU (PAKMOPaAMU, GIUAIOWUMU HA KAUECHE0 MACA, YN0 NPUBOOUN K COKPAUW|EHUIO CDOKA XPAHEHUA
U cHudicenulo nuuieeoll yennocmu. Ilpupoonvie anmuokcuoanmel cmaiu nePCneKmMuUEHON AlbMePHAMUEoNl Cun-
memuuecKumM GHMUOKCUOAGHMAM O11a200aps c80ell 0€30RACHOCMU U ROJIb3e 0715 300P06bA. OOHAKO UX npuMeHeHue
02Panuveno ux cmadunbHOCmMbl0 U IPPEKMUGHOCbIO NPU PA3IUYHBIX YCA08UAX 0OpadomKu u xpanenus. /[ns
ROGBIUEHUA CIAOUNBHOCIU U KOHMPOJIUPYEMO20 GbICGOOONCOCHUS 8 MACHBIX RPOOYKMAX HAMYPANbHBIX AHMUOK-
cudanmoe Oviau paspadomanvl mMemoosvl paznuunvie unkancyiayuu. B oaunom o63o0pe npeocmasnen 0630p no-
CIEOHUX OOCMUICEHUIL 8 00IACMU UCROIL306ANUA HAMYPATILHBIX AHMUOKCUOAHINOG U MEXHO02UIl UHKANCYIUPO-
6anusa O0nA YAYUUEeHUA Ka4ecmea u CmaduibHOCmu MACHBIX nPpoOyKmoes. Obcyxcoaromea nocieonue ucciedosa-
HuUA, ux pe3y1bmamol u NEPcneKmuesvl Ha dyoyujee.

Knrouesble ci1oBa: KauecTBo Msica, cpok XpaHeHMsl, IPUPOIHbIE AHTHOKCHIAHTBI, HHKANCYJISILUS

Introduction challenges, encapsulation technologies have been

Meat products are an essential part of the developed. Encapsulation can protect antioxidants
human diet, providing high-quality proteins, es- from environmental factors, enhance their stabil-
sential vitamins, and minerals. However, the qual- ity, and allow for controlled release during meat
ity and stability of meat products are susceptible processing and storage [6, 7]. This review ex-
to deterioration due to lipid oxidation, microbial plores the latest advancements in the application
growth, and other biochemical processes. These of natural antioxidants and encapsulation tech-
changes can result in off-flavors, discoloration, niques in meat products, focusing on their impact
and a reduction in nutritional value, ultimately on quality and stability.
leading to a shorter shelf life and lower consumer 2. Natural Antioxidants in Meat Products
acceptance [1, 2]. To mitigate these issues, antiox- 2.1 Types of Natural Antioxidants
idants are commonly used in meat processing. Natural antioxidants are derived from vari-
Traditionally, synthetic antioxidants like butylated ous sources, including plants, fruits, herbs, and
hydroxyanisole (BHA) and butylated hydroxytol- spices. The most common types of natural antiox-
uene (BHT) have been employed due to their ef- idants used in meat products include phenolic
fectiveness. However, concerns about their poten- compounds, vitamins (e.g., vitamin E and C), ca-
tial health risks have driven the food industry to rotenoids, and essential oils [8,9]. Phenolic com-
explore natural antioxidants as safer alternatives pounds, such as flavonoids and phenolic acids, are
[3]. Natural antioxidants, such as phenolic com- known for their strong antioxidant activity, which
pounds, vitamins, and essential oils, not only in- is primarily due to their ability to donate hydrogen
hibit lipid oxidation but also offer additional atoms or electrons to free radicals, thus neutraliz-
health benefits, including anti-inflammatory and ing them [10, 11]. Essential oils, extracted from
anti-carcinogenic properties [4, 5]. Despite these plants like rosemary, oregano, and thyme, have
advantages, natural antioxidants often exhibit been widely studied for their antioxidant and an-
lower stability and efficacy under varying pro- timicrobial properties. These oils are rich in bioac-
cessing and storage conditions. To address these tive compounds like carvacrol, thymol, and ros-
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marinic acid, which contribute to their effective-
ness in preserving meat quality [12, 13].

2.2 Mechanisms of Action

The primary mechanism by which natural
antioxidants preserve meat quality is through the
inhibition of lipid oxidation. Lipid oxidation is a
chain reaction that begins with the formation of
free radicals, leading to the degradation of unsatu-
rated fatty acids and the production of off-flavors
and rancid odors [14, 15]. Natural antioxidants
interrupt this chain reaction by donating hydrogen
atoms to free radicals, stabilizing them, and pre-
venting further oxidation [16, 17]. In addition to
their antioxidant activity, some natural com-
pounds possess antimicrobial properties, which
can inhibit the growth of spoilage microorganisms
and pathogens in meat products. This dual func-
tionality enhances the overall stability and safety
of meat products [18, 19].

2.3 Recent Studies and Findings

Recent studies have demonstrated the effec-
tiveness of natural antioxidants in improving the
shelf life and quality of meat products [23]. For
example, researchers reported that the incorpora-
tion of pomegranate peel extract in minced beef
patties significantly reduced lipid oxidation and
microbial growth during storage [20, 21]. Similar-
ly, the use of rosemary and oregano essential oils
in sausage formulations has been shown to im-
prove color stability and sensory properties [24,
25]. However, the efficacy of natural antioxidants
can be influenced by several factors, including the
concentration used, the type of meat product, and
the processing and storage conditions [26]. There-
fore, optimizing the application of natural antioxi-
dants is essential to maximize their benefits.

2.4 Advantages and Limitations

The primary advantage of natural antioxi-
dants is their safety and potential health benefits.
Unlike synthetic antioxidants, which have been
linked to adverse health effects, natural antioxi-
dants are generally recognized as safe (GRAS)
and may offer additional nutritional benefits [27-
29]. Moreover, the use of natural antioxidants
aligns with consumer preferences for clean-label
products, which are free from artificial additives
[30, 31]. However, the application of natural anti-
oxidants is not without challenges. Many natural
compounds are sensitive to heat, light, and oxy-
gen, leading to degradation during processing and
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storage. Additionally, the strong flavors and aro-
mas of some natural antioxidants can negatively
impact the sensory attributes of meat products,
necessitating careful formulation [32, 33].

3. Encapsulation Techniques for Antiox-
idants

3.1 Overview of Encapsulation Methods

Encapsulation involves the incorporation of
active ingredients, such as antioxidants, within a
carrier material to protect them from environmen-
tal factors and control their release [31]. Various
encapsulation technigues have been developed,
including spray drying, freeze-drying, coacerva-
tion, and liposome formation [34-36]. These
methods differ in their principles, encapsulation
efficiency, and applicability to different types of
antioxidants and meat products.

Spray drying is one of the most commonly
used methods for encapsulating natural antioxidants
due to its scalability and cost-effectiveness. In this
process, an antioxidant solution is sprayed into a hot
chamber, where the solvent evaporates, leaving be-
hind microcapsules containing the antioxidant [37,
38]. Liposomes, which are spherical vesicles com-
posed of phospholipid bilayers, have also gained
popularity for encapsulating hydrophilic and lipo-
philic antioxidants. Liposomes can protect antioxi-
dants from oxidation and allow for controlled release
during meat processing [39, 40].

3.2 Impact of Encapsulation on Antioxi-
dant Stability and Release

Encapsulation enhances the stability of nat-
ural antioxidants by shielding them from envi-
ronmental factors such as light, heat, and oxygen,
which can cause degradation. For example, encap-
sulating vitamin E in liposomes has been shown to
improve its stability and extend its shelf life in
meat products [41, 42]. Additionally, encapsula-
tion allows for the controlled release of antioxi-
dants during meat processing and storage, ensur-
ing that the antioxidant activity is sustained over
time [43, 44]. The effectiveness of encapsulation
depends on the encapsulation method, the proper-
ties of the carrier material, and the type of antiox-
idant. Recent studies have demonstrated that en-
capsulating essential oils in chitosan nanoparticles
enhances their antioxidant and antimicrobial ac-
tivity in meat products, leading to improved shelf
life and quality [45].
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Table 1. Common Natural Antioxidants Used in Meat Products

oregano)

lipid oxidation

Poultry, beef

Antioxidant Source Mechanism of Action I\/I_eat_ References
Application
Phenolic Com- Plants (e.g., rose- || Scavenge free radicals, chelate ||Sausages, ground Shah et al. (2021);
pounds mary, green tea) metal ions beef Alirezalu et al. (2021)
Essential Oils Herbs (e.g., thyme, || Antimicrobial activity, inhibit Rao et al. (2022); Saeed

et al. (2022)

Tocopherols (Vit-

Vegetables oils, nuts

: Inhibit lipid peroxidation Processed meats || Bolumar et al. (2021)
amin E)

Ascorbic Acid Eruits. vegetables Reduce nitrite in cured meats, Cured meats, ||Jiang et al. (2021); Zhao
(Vitamin C) » Veg regenerate tocopherols sausages et al. (2020)
Carotenoids Carrots, tomatoes Scavenge singlet OXygen, Raw and cooked Gomez et al. (2021)

quench free radicals meats

Table 2. Comparative Efficacy of Encapsulated vs. Non-Encapsulated Antioxidants in Meat Products

Lo Lipid Oxidation Color .

Antioxidant Form Inhibition Stability Sensory Quality References
Glr;trrlaztea Non-encapsulated Moderate Low Slightly bitter flavor Zhao et al. (2020)
Green Tea Encapsulated . . .

Extract (e.g., liposomes) High High Improved flavor profile || Wang et al. (2022)
Réiigg[y Non-encapsulated Moderate Moderate Acceptable aroma Gomez et al. (2021)
Rosemary Encapsulated_ High High |[|[Enhanced sensory attributes|| Chen et al. (2023)

Extract ||(e.g., nanoemulsion)

Natural Antioxidants

e.g., Vitamin E, Rosemary Extract)

!
Meat Matrix

Muscle, Protein, Lipids and Water

!

[Oxidation Process]
Initiation
Propagation
Termination

1

[Encapsulation]

(Microencapsulation, Nanoencapsulation)

Integrity
Improved Shelf Life
Preserved Nutritional
Quality
Maintained Sensory
Attributes

Diagram: Enhancing Meat Product Integrity
with Natural Antioxidants and Encapsulation
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(Polymers, Proteins, Lipids)

!
[ Enhanced Meat Product ]
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3.3 Recent Advances in Encapsulation
Technology

Recent advancements in nanotechnology
have led to the development of novel encapsula-
tion techniques that offer higher encapsulation
efficiency and better control over the release of
antioxidants. Nanocapsules, nanoemulsions, and
solid lipid nanoparticles are among the innovative
carriers being explored for encapsulating natural
antioxidants [41, 42]. These nanoscale carriers
provide a larger surface area, allowing for better
interaction with meat components and improved
antioxidant efficacy. For instance, the encapsula-
tion of curcumin in solid lipid nanoparticles has
been shown to enhance its antioxidant activity and
protect against lipid oxidation in meat products
[13, 14]. Similarly, nanoemulsions containing es-
sential oils have demonstrated improved stability
and controlled release, making them suitable for
application in meat processing [18, 19].

3.4 Case Studies: Encapsulation of Spe-
cific Antioxidants in Meat Products

Several studies have focused on the encap-
sulation of specific natural antioxidants and their
application in meat products. For example, encap-
sulating green tea polyphenols in alginate beads
has been found to improve the antioxidant stabil-
ity and sensory properties of pork sausages [20].
Another study reported that the encapsulation of
rosemary extract in chitosan nanoparticles en-
hanced its antioxidant and antimicrobial activity
in ground beef, leading to a significant reduction
in lipid oxidation and microbial growth [7, 8].
These case studies highlight the potential of en-
capsulation technology to enhance the effective-
ness of natural antioxidants in meat products.
However, further research is needed to optimize
the encapsulation process and explore new carrier
materials that can improve the stability and re-
lease of antioxidants.

4. Impact on Meat Quality and Stability

4.1 Effects on Lipid Oxidation, Color
Stability, and Sensory Properties

The incorporation of encapsulated natural
antioxidants in meat products has been shown to
have a positive impact on lipid oxidation, color
stability, and sensory properties. Lipid oxidation
is a major cause of quality deterioration in meat
products, leading to the formation of off-flavors
and rancid odors. Encapsulated antioxidants can
effectively inhibit lipid oxidation, thereby extend-
ing the shelf life of meat products [19, 20]. Color
stability is another critical factor influencing con-
sumer acceptance of meat products. The oxidation
of myoglobin, the pigment responsible for the red
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color of meat, leads to discoloration and a loss of
visual appeal. Encapsulated antioxidants, such as
vitamin C and rosemary extract, have been found
to improve color stability by preventing the oxida-
tion of myoglobin [3]. Sensory properties, includ-
ing flavor, aroma, and texture, are key determi-
nants of consumer preference. Encapsulation can
help preserve the sensory attributes of meat prod-
ucts by protecting the antioxidant compounds
from degradation and controlling their release dur-
ing cooking and storage. For example, encapsulat-
ed essential oils have been shown to enhance the
flavor profile of sausages while maintaining their
antioxidant and antimicrobial activity [11].

4.2 Comparative Studies of Encapsulated
vs. Non-Encapsulated Antioxidants

Comparative studies have demonstrated the
superiority of encapsulated antioxidants over non-
encapsulated ones in maintaining meat quality and
stability. For instance, a study comparing the ef-
fects of encapsulated and non-encapsulated green
tea extract on ground beef found that the encapsu-
lated form provided better protection against lipid
oxidation and microbial growth [10,11]. Similarly,
encapsulated rosemary extract was found to be
more effective than its non-encapsulated counter-
part in preserving the color and sensory properties
of pork sausages [43]. These findings suggest that
encapsulation not only enhances the stability and
efficacy of natural antioxidants but also provides
additional benefits in terms of controlled release
and improved sensory attributes. However, the
choice of encapsulation method and carrier mate-
rial should be carefully considered based on the
specific application and desired outcomes.

5. Future Perspectives and Challenges

The application of natural antioxidants and
encapsulation technologies in meat products holds
great promise for improving quality and stability.
However, several challenges remain, including the
need for further research on the long-term stability
of encapsulated antioxidants, the development of
cost-effective and scalable encapsulation methods,
and the evaluation of consumer acceptance of en-
capsulated products. Future research should focus
on exploring new natural antioxidants with en-
hanced efficacy, optimizing encapsulation tech-
niques to improve stability and release properties,
and conducting comprehensive studies on the
safety and sensory impact of encapsulated antiox-
idants in meat products. Additionally, the devel-
opment of clean-label formulations that meet con-
sumer demands for natural and sustainable prod-
ucts will be crucial for the successful adoption of
these technologies in the meat industry.
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6. Conclusion

The use of natural antioxidants and encap-
sulation technologies offers a promising approach
to enhancing meat product quality and stability.
Natural antioxidants, such as phenolic compounds
and essential oils, provide effective protection
against lipid oxidation and microbial spoilage,
while encapsulation enhances their stability and
controlled release. Recent advancements in encap-
sulation technology, particularly in nanotechnolo-
gy, have further improved the efficacy of natural
antioxidants in meat products. While challenges
remain, continued research and innovation in this
field will contribute to the development of safer,
more sustainable, and high-quality meat products.
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byn maxanaoa canvipaykynakmolyy oHimoOinicin apmmulpy makcamulnoa mypai Kocnaaapowl naioaiansin,
canacolH mekKcepin, 3epmmey HImMuicecin Kopoimvlovlnay KezoenzeH. Illamnunbon canblpayKynaKkmapoiHsly
CAnacvll HeaKcapmy yulin Op2aHuKanvlk KOCRAAap men 0uoa02uanslk, 0eacenoi 3ammapovt K0J10ana Omulpvin, coa
MYKbIMbl, em JHcIHe CyHeK YHbl, KapaKyMulK O0dHi, mapbl OIHIHEH HCACAN2AH YHMALIHBIY CYOCHPAmmapsiHoa
ocipin, canvIpayKynaKmoly OHIMOINIZIH apmmulpy MaKcamuvlHOA 3epmmey yHeymvicmapwl sncypeizindi. Lllavwnunbvon
CAHbBIPAYKYNaAKMaApbIHbIH, CANRANbIK KOPCEMKIUIHE dCEPIHIY CalbICMbIPMAIbl CURAMMAMACHL HCYP2i3inoi. 3epmmey
JHeypeizy 6apvicblHOaG ayblil WapyamslivlK OHIMOEPOiH KYpamblH, CANACLIH APMMbIPY MICeleCiMeHMeH Kamap,
OHIMOEpOiH  Konemin, oOcy npoueccine acepin muzizyze mypiai makcammap Kezoenzen. Makanaoa
CAHBIPAYKYNaKmapovl ocipy HMexXHONO0UACHIHbIY, 03eKmi 20icmeMeniK JcaHe azpomexHUKanvlk macenenepi
Kenmipinzen. Anaiioa, onap scemxinikcis, 6i30iy oUbBIMbI3ULIA, OP2AHUKANBIK KOCRANAD MEH OUOTI0ZUANBIK De1CeHOl
OHIMOepOiN oHiMOINiKmi 2ana emec, COHbBIMEH KAmap CaublpayKylaKkmapowly, Canacvli KaablRMacmulpy2a acepi
3epmmenzen. Illamnunbon canblpayKynaKmapuiuoly 0IpymeHOepi, MaAKpo - MHcaHe MUKPOINeMeHmmepi dHcoHe
IHEPZEMUKANBIK, KYHOBLIBIKMAapsl 3epmmey Hamudicenepi kopceminzen. Canpipaykynakmapowl ocipy 0uoao2usnvik,
KYHOBUIBIKMAPbIH apmmulpy HeziziHoe adam JHcIHe KOPUIAaH opmaza Kaxcemminikmepoi Kammamacwvl3 emin,
mMypai OHKOJI0ZUATIBIK, AYPYIap2a mepanusiblk em MeH ma2amoblK, NeCMUyUOmiK oHim peminode naiioaniany yuiin,
KyHOenikmi omipoe adam az3acvlHa, 0eHCAyIbleblHd, KATbINMbl KYHOEIKMI MaAMaKkmaHny2a jHeo2apvl CAnaibl HeaHe
Kapanaivblm CanblpayKyaaKmapoan apmolKWblIbIKmapsl Kon OHiM peminde KOonoany Ke30enzeH. 3epmmey
oapvicoinoa C,PP 0apymendepi b6acka 0apymenoepze Kapazanoa xco2apvl KOpcemkiwimi Kopcemmi, an Makpo -
Jcane mukpodnemenmmepiniyy 100 2 monwepinoe xanuii men ocghopoviy dncozapvl exenin odaikKayza 601aodol.
Canvipaykynakmapowtyy Kaaiopus mMoeauepi OHIMHIN JHey3 2paMmblHa 27 KUTOKAIOPUAHBL KYPAlimblHObIZbIH aman
omken con. CamblpayKyniaKkmapovly mazamovlk KYHObLIbIZbL 0J1aPOblH, MAHLIMATL OOJIYbIHA dCep ememiH
daxkmopnapoviy 6ipi 60181n madBLIAOLL.

Heri3ri ce3nep: IIaMNMHBLOH, €T YHbBI, CYileK YHBI, KAPAKYMBIK J9Hi, TAPBI AOHAePiHEH KacaIFaH
cyocTpaTTap, CaHBIPAYKYJIaK, OPraHUKAJIBIK KOCIAa, 0MOJIOTHSIJIBIK 0eJICeH i 3aTTap.

O®OPMUPOBAHUE KAYECTBA IHAMIIMHBOHOB C UCITIOJIB3OBAHUEM OPT'AHUYE-
CKHUX JOBABOK U BUOJIOTMYECKHU AKTUBHBIX BEILIECTB

A. Y. KATAIIIEBA, A.KYJIAMITEEKOBA, A.JK JKEHICOBA", I'.O BYT'YBAEBA

(AO «“ATMATHHCKHIT TEXHOJIOTHYECKHIT YHUBEPCUTETY,
Ka3zaxcran, 050012, r. Aiimarsl, ya. Toxe ou, 100)
DIIeKTPOHHAs 110YTa aBTOpa-KOPPECIOHAeHTa: jenisoval996@bk.ru”

B oannoit cmamwve npedycmompeno 060o6uienue pe3yabmamos uccied08anuil ¢ UCnO1b306aHUEM PATUYHBIX
000a680K C Uenblo NOGblUEHUA YPOoXMcaliHocmu 2pubos. /Ina yayuuwienus Kawecmea zpuboé wamMnuHb0H08 ObliuU
npoeedensl UCCNe008aAHUA C UENbI0 NOBLIUEHUA YPOHCATIHOCIU 2PUDOB C UCHONBb3I0GAHUEM OP2AHUYECKUX 000A80K
u Ouono2uYecKu AKMUGHLIX BeU|eCME, GLIPAUWEHHBIX HA CYOCMPAmMax u3 CeMAH COU, MACHOU U KOCMHOU MyKU,
nopowka u3 ceman zpeuuxu u npoca. Ilpoeedena cpagnHumenvHana XapaKmepucmMuKka 6aUAHUA 2pubO6
WAMRUHLOHO8 HA KayecmeenHble nokasamenu. IIpu npogedenuu uccnedosanus npedycmMompenvl pa3nuiHsle yeu,
maxue KaK nogvluieHue cocmaed, Ka4ecmea ceabXo3npooyKuyuu, a makice 00vem npooyKyuu, 61UAHUE HA NPOUecc
pocma. B cmamve npedcmagnenvt axkmyanvHvle MemoouyecKue u azpomexHuueckue npoodiemvl MmexHoAouu
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evipawueanusn 2pubos. OOHAKO HeOOCMAmMoOuHO, HA HAWL 6327140, U3YUEHO 6IUAHUE OPZAHUYECKUX 000A6OK U
Ouonozuuecku AKmMuHwLIX NPOOYKMOE HA (OpMUPOBAHUE HE MOJIbKO YPOICARHOCMU, HO U Kayecmea zpubos.
Bumamunsl, makpo- u Mukpoilnemenmol U IHEPZEMUYECKAA UEHHOCHb 2PUOOS UWAMRUHbOHOE8 NPEOCHAGIeHbl 6
pe3yrvmamax ucciedosanusn. Boipawjusanue zpuboe npedycmompeno ona obecneuenun nompednocmeil 4enoeexa
U OKpydcarouiell cpeovl HA OCHOBE NOBBLIUMEHUA UX OUO0102UYECKOU YeHHOCMU, 0711 MePAneemuieckozo aed4eHus
DA3TUYHBIX OHKOJI0ZUYECKUX 3A001€8aAHUIl U UCHONIb308AHUA 6 KAYECmEe NUUEe8020, HeCHUUUOHO20 NPOOYKMA, 6
NOBCEOHEBHOIl HCU3HU ONA OP2aAHU3MA YeNo6eKd, 300P08bs, HOPMATIbHO20 eXHCeOHe8H020 NUMAHUA 6 Kauecmee
npoOyKma ¢ OO0nbUWIUM KOJIUYECINE8OM RPEUMYULeCmE Om 6blCOKOKAYEeCMEEeHHbIX U npocmulx 2pudos. B
uccneoosanuu eumamunsvt C, PP nokasanu 6onee évicokue noxkazamenu, uem opyzue eumamuHsl, a é Koauvecmaee
100 2 maxkpo- u MUKpOIIEMERNO8 MONCHO 3AMEMUMD 8bICOKOE coleprycanue Kanua u gocgopa. Cmoum omme-
mums, Ymo Kanopuinocms zpuboe cocmaensem écezo 27 kunoxkanopuii na 100 epamm npodoykma. Iluweean yen-
HOCIb 2PUDOE A6NAEHCA OOHUM U3 (PAKMOPO8, 6TUAIOUWUX HA UX NORYIADHOCHD.

KiaioueBble ciioBa: MIaMIMHbOHBI, MYKa MfACHAsl M KOCTHasl, Kpyna rpedHeBasi, cyocTpaTsl M3
3epeH mpoca, rpudbl, OpraHnyeckas 100aBKa, OMOJOrMYeCKH AKTHBHbIE BellleCTBA.

FORMATION OF THE QUALITY OF CHAMPIGNONS USING ORGANIC
ADDITIVES AND BIOLOGICALLY ACTIVE SUBSTANCES

A.CH. KATASHEVA, 4.4A. KULAIPBEKOVA, A.ZH. ZHENISOVA*, G.0. BUGUBAEVA

(Almaty Technological University,
Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author e-mail: jenisoval996 @bk.ru*

This article provides a summary of the results of research using various additives to improve the yield of
mushrooms. To improve the quality of mushrooms mushrooms studies were carried out to increase the yield of
mushrooms using organic additives and biologically active substances grown on substrates of soybean seeds, meat
and bone meal, powder from buckwheat seeds and millet. Conducted a comparative characterization of the impact of
mushrooms mushrooms on quality indicators. In carrying out the study different objectives, such as increasing the
composition, the quality of agricultural products, as well as the volume of production, the impact on growth. The
article presents current methodological and agro-technical problems of mushroom growing technology. However,
they are not enough, in our opinion, studied the effect of organic additives and biologically active products on the
formation of not only the yield but also the quality of mushrooms. Vitamins, macro - and microelements and energy
value of mushrooms champignons presented in the results of the study. Cultivation of mushrooms is provided to
meet the needs of humans and the environment on the basis of increasing their biological value, for therapeutic
treatment of various cancers and use as a food, pesticide product, in everyday life for the human body, health,
normal daily diet as a product with many benefits from high quality and simple mushrooms. In the study, vitamins
C,PP showed higher values than other vitamins, And in the amount of 100 g of macro and trace elements can be
noticed high content of potassium and phosphorus. It is worth noting that the calorie content of mushrooms is only
27 kilocalories per one hundred grams of product. The nutritional value of mushrooms is one of the factors affecting
their population.

Keywords: mushrooms, meat and bone meal, buckwheat groats, substrates from millet grains,
mushrooms, organic additive, biologically active substances.

Kipicne opTypiii OedimaenreH yi - skainapasl naiganaHy

Bi3ain eniMi3aiH 3KOHOMHKACHIHIA aca Ma- mymkiagiri  [1,2]. Canplpaykyiak —eHiMaepiH
HBI3JIBI OPBIH aJaThlH cajajnapAblH Oipi — aybul OHJIpy KeJIEMiHiH Te3 ©CyiHe BIKHaJl €TEeTiH OChI
mapyambUIbiFbl caiackl. Kasipri TaHma caHsIpay- caJlaHbIH alphIKIIa epeKIIeTiKTepiHe KapaMacTaH,
KYIaK MIapyaribUIbIFel aybll MIApyanIbUTBIFEl OH- HapbIKTa MYHJai  OHIMHIH  JKETICICYIILIIK
JIpiciHiH 0acKa cajajiapblHaH TyOereisi epekiie- Maceieci 03ekTi 60JIbIT TabbuTaas! [3,4].
JeHeal KoHe OipkaTap apTHIKIIBUIBIKTApFa He: XKyprizinren 3eprreynepae caHbpayKyIaK-
KB OOHBI OHIPIC MYMKIHIIT, ©CIPYAIH KapKbIH- Tap/ibl, OHBIH IIIIH/E MAMIHUHBOHIBI 6CIPY TEXHO-
Il TYPI, )KOFaphl OHIMAUTIK, aybll MapyariblIbl- JIOTHUSACHIHBIH ©3€KTiI OMICTEMEITIK »OHE arpoTeX-
FBIHBIH OacKa canaiapblHbIH KaJABIKTAPBIH Ko/Iere HUKaJBIK Mocenenepi kenripiaren [5]. Amnaiina,
KapaTy >KoHE Olapbl THICTI KalTa Kypy Ke3iHze oJnap >KETKLTIKCi3, Oi37iH OWBIMBI3IIA, OpraHUKa-
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JIBIK, KOCTIAJIap MEH OWOJIOTUSIIBIK OCJICCH]II OHIM-
JIEpOiH OHIMIUIIKTI FaHa eMecC, COHBIMEH KaTap
CaHBIPAYKYJIAKTap/IbIH CAlachlH KaJBIITACTHIPYFa
acepi 3eprrenreH [6,7].
3epTTey >KYMBICTBIH MAaKCaThI: ©HIMILIITI
MEH CaIlachlH apTThIPY MAKCAThIHA OPTraHUKAIBIK
Kocrajap MeH OMOJOTHSIBIK OelceHai 3aTTapiibl
KOJIJIaHy HETi3iHJe IIaMIUHBOH CaHBIpAyKYJIaK-
TapblH OHEPKACINTIK OCipy 9MICTEPiH KETUIAIPY.
3epmmey mamepuanoapsl men aoicmepi
[[TamMruabOH eCipy OOWBIHINIA 3epTTEYJICD

KJIMMOKaMepa KarmalblHma KYpTi3uimi,

OHIa

ecipy Ke3eHiH/e olap TemIieparypa MEH CaJbIC-
THIPMAaJIbl BUIFAIABUIBIKTEIH OCHI TapaMeTpiiepiH

KOJIIAIbI.

CaHpIpayKyJIaKTapIbslH Kemic Oepy

KOHE JKMHAYy Ke3eHIHIE aya TeMIIepaTypachl
17...18°C merinzge, caibICTHIPMabl bLIFAIIbLUIbI-
FbI KeMiHze 90% caxTanmpl.

OpraHuKanblK KOCTalapIblH cana Kepcer-
KimTepin Oaranay Ke3iHAe Heri3iHeH MEMJIEKETTIK
CTaHAApTTap ©3rep/i.

CanplpayKyi1akTap a3 KbIIIKBUIABIK peak-
IIUSL OPTaHBI JKAaKCHl KOpei, KeHOip Typiepi KbIii-

KBUIJBIK,

HEWUTPOH HeMece

CUITUTIK  OpTaHbI

Kamaiaer [8,9]. 3eprrey omicTepiHme opraHuKa-
JBIK  THIHAWTKBIITAPABIH pH  aHbIKTay ofici
MEMCT 27979-88 OoWbIHIIIA aHBIKTAIIEL.

blnrangsl

AHBIKTay

omicrepi

MEMCT

13496.3-92 OoitprHma aHbBIKTANABI. CaHBIpayKY-

JaKTapja CyAblH OONybl Herisri skarmaii. Kerre-
TeH CaHBIPAYKYJIAKTAPJBIH ONTUMAIl BUFAIIbI-
aeirel  (30-80%) OGipak keiibip Typaep yImiH
CyOCTPaTTBIH BUIFAIABUIBIFE OJIaH Ja acChIl TYCYi
mymkiH [10,11]. Bapisik sxep caHbIpayKyJIaKTapbl
MUIENAAIIH ocyl Ke3iHme OenceHmi Mep3iMie
BEreTaTHBTI MACCAHbIH O KHHAIYbl ©TC KOl
BUTFIIBIIBIKTEL KakeT etemi [12,13]. Topymen-
nep kypambi MEMCT 54635-2011 OoiibiHIa
agpikTanasl. MEMCT 52839-2007 XKem 0OoiibIH-
Ia MIMKI TANIIBIKTEIH MacCallblK YIIeci. Apaibik
CY3Y/i KOJJIaHa OTBIPBIII, ITUKI TAIIBIKTBHIH KYpa-
MBIH aHbIKTay [14] mIMKi TAIIIBIKTHIH MAacCalbIK
yieci — MEMCT 52839-2007 GoiibiHia.

Hoamuboicenep scane onapovt maiKpliay

MakcaTtka JKeTy VIIH TYKbIPBIMIAIFaH
FBUIBIMH MiHJETTEpre ColKec TIXIpUOEeTiK 3epT-
Teyaep kyprizuigi. OpraHuKagblK KOCHATapabl
eHri3y Typi MeH omicine OaiimanbicTel [15]
[IAMIIMHBOH CaHBIPAYKYIaKTapBIHBIH MOpdoIIo-
TUSUTBIK TIapaMeTpIiepl Kapasiabl.

Kecrene KbICKBI yaKbIT Ke3€HIHIE MabIH-
JANIFaH CHHTETUKABIK CyOCTpaTKa OpPraHUKAaJIbIK
KOCHaJIap bl CHT13y TYpl MEH 9JIiCiHE OailJIaHBICThI
JKEMICTEepIiH OipiHINI TOJNKBIHBI YIIH KOCapJiaH-
FaH [IaMITMHBOH CaHBIPAYKYJIAKTAPBIHBIH OpTallia
MeJIIepi KOPCETIITeH.

Kecre 1. [llaMOrHEOHHBIH XeMic JeHENEPiHIH MOPPOJIOTHSIBIK epEeKIIeIIKTEPiHIH CHITATTaMaChl

OpranukaJjsik] EHrizy mepsimaepi men Oprawma macca Cao6arpinbiH (CabarpiHbIHKaknakTbIHKaKnaKTbIH|
KocnajaapablH Tacinmepi JKeMic JeHeci, Y3BIHABIFbI, | AUaMeTpi, | Omikriri, | TMamerpi,
TypJiepi CaHBbIPAYKYJIAK YIIiH MM MM MM MM
Kocnamapsr - 21,1 36,8 16,4 12,7 51,4
KOK,
(Gakpuiaya)
Cost TykpiMbI |CyOCTpaTKa cany Ke3iHze 27,0 35,7 20,6 12,0 47,2
7-1mi kyHi cyOcTpaTka 26,7 35,2 15,3 11,6 48,0
14-mi kyHi cyOcTpat 27,9 36,1 17,2 11,0 49,7
JKaObIK TomBIpaKKa 26,9 37,4 17,0 12,2 46,1
ET xone cytiek |CyOcTparka camy Ke3iHae 24,0 35,1 17,1 12,2 51,6
YHBI 7-mi kyHi cyOcTpaTKa 24,5 35,7 17,5 10,1 49,9
14-mi kyHi cyOcTpat 22,6 34,9 17,9 11,6 52,1
JKaObIK TomBIpaKKa 20,6 36,1 18,3 12,0 54,9
Kapakymbik |CyOcTpaTka caiy Ke3iHzae 27,9 39,9 17,0 11,4 48,1
JoH1 7-mi KyHi cy6cTpaTKa 31,9 37,6 16,8 11,0 49,2
14-mii kyHi cydcTpar 31,5 38,4 18,2 12,6 50,6
JKaObIK TomBIpaKKa 32,1 39,0 17,7 12,1 49,8
Tapsl nonineH |CyOcTpaTka cary Ke3iHe 31,1 40,4 21,4 13,8 56,1
JKacayral 7-11i KYHi cyOcTpaTKa 33,1 41,0 19,8 12,6 54,4
YHTaK 14-mi kyHi cy6erpar 32,1 39,6 18,7 13,4 52,7
JKaObIK TOMBIPAKKA 31,4 39,9 17,3 12,0 49,6
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HoHaepiHiH opTama Maccachl >KbUIIAp
OOMBIHIIIA KOHE HYCKaap OOWBIHINA anlTapIIbIK-
Tail albIpMaITBUTEIKTApFa e 00abI, Oipak omi me
Kelbip esrepictep Oaiikanapl. EH yikeH xewmic
TOHEPI KapaKyYMBIK ToHIHEH jKoHE Taphl ITOHIHCH
(7-mi  xymi cyOcTparka) JkapmMa  €Hri3yMeH
cumatTanasl xoHe 33,0 xxone 34,0 r kypaasl. byn
KocCTajiap ’KOFapbl HOTIKEJIEPMEH CHIIATTaFaHbl-
Ha KapamacTaH, ecipy TpOIECiHIEe Macelerep
TybIHAAMBI 013, aTan alTKaHaa, cyocTpar OeTiH/e
TpuxogepMma Tysine Oactansl. bynm kepceTkim
OOMBIHINA KAKCHI KOHE TYPAKTBHI HOTIDKEIEP COs
TYKBIMBI MEH IOHAEPAiIH OapibIK VII ToCUTMEH
eHri3y APKBUIbl AJIBIHABI JKOHE OJIap[blH OpTalia
canmMarsl 25,0-30,5 r.aeHreiinge 00aab.

Kanmel, ToxipuOeHiH OapiblK HYCKaTaphl
OolibIHINIA ca0aKTapbIHBIH OpTallla Y3bIHIBIFBIHIA
epeKIlle albIpMaIIbUIBIKTap Oalikammanbl. Mace-
JIeH, MBICAJBI, CyOCTpaTTa OCIpireH CaHBIPAyKY-
JaKTap - OpraHUKaNbIK KOCIa PETiHIE €T JKoHe
CYHWEK YHBIH KOJIJIAaHBUIFAaH CaOaKThIH Y3bIH]IbIFbI
34,9-37,4 wmMm., neHreitinme Ooxgel am  CchIpa
VHTarblH KOJIZIAHFaH Ke3Jie Cca0arbIHBIH opTaiia

y3uIHABIFEl 38,9-40,1MM Gosnel. MyHBI caHbIpay-
KyIiakrap Oip - OipiHe €H TBIFBI3 OpHAaJacKaH
XKepIepaiH O0oysIMeH TYCIHAIpyTe 00Jambl, OCHI-
Jaiila KeMip-KbIIIKbUT Ta3bIHBIH KOHIEHTPaLUs-
CBI apTaJIbL.

Cabak muamMeTpiHe KeJleTiH 0oJicak, 3epT-
Tey[e alTapibIKTail albIpMallbUIBIKTAap Oaiika-
Manel, MoHAep 15,3-21,4 MM neHreiiinge OOJIbL.
ET-cyliek YHBI MeH KapaKYMBIK ToHIHIH AOHACPIH
KOJNJaHa OTBHIPBIN, CHHTETHUKANBIK CyOcTpaTTa
ecipiireH caHpIpayKyJIakTapaa Oakpuiay YJITICiHE
KaparaH/a aibIpMaIIbUTBIFEI OOJIIBI.

Kaknakterg Owikriri 10,5-13,8 MM, Goas.
COHJIAM - aK, €T JKOHE CYHEK YHBIH IaiJaJaHbIIl
ecipiireH  KeWOip  caHpIpayKyiakrapma 0Ooc
xKepiep OalKanapl, TuaMeTpi 2-3 MM. KaKIaKThIH
ouaMeTpiHiH opTama wmemmepi 48,0-54,6 mw.
JeHremiaae 0oaabl.

CyperTe KBICKBI Ke3eHJe Toxkipube Hycka-
Japbl OOMBIHINA JAWBIHJAIFAaH CHUHTETHKAJIBIK
cyOCTpaTTa ecipiireH IaMIUHBOHHBIH JKEMIC
IOHJEPIHIH oOpTala MacCachlH CHITATTANTHIH
MOJIMETTEp KeINTipilreH.

Cybctpatra cany kesiHge

335

30

Cof TyERME

ET ®aHe CYHER VHH

u Macea

3Lt

Kapasyues gsmi Taphl T=HINEH HACANTEH

YHTEE

7-mi xyni cybcTpatia

40
35

30 26,7

243

2
20
15
10
3

Coa TyxeIMEI

Et sxone cyltex yuer  Kapasymerg noni

319

Taper naniHeH
HACANFAH YHTAK

Cypert 1. CunTeTHKAIBIK CyOCTpaTTa 6CIpiiireH MaMIIMHEOHHBIH OpTaIia Maccachl
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14-mi gyuri cvocTpar

279
23 126
20
15
10
5
0

321

313

Cof TyEEMEBI ET aHe cyiles yHB Kapasymex nemi Taph! IeHINEH KICATFaH

VHTaK

K abrIx TOMBIpaKKa

26.9

25
206

20

15

10

3

0

32,1 314

CoA TYHEMEL ET =ame cyilex yHEI Fapasymemx naei Tapnl DeRiHeH HacATFaH

VHTAEE

Cyper 2. CunTeTHKaibIK cyOcTparta 14 KyHIIK )KoHE )KaObIK TONbIPaKTa eCipUIreH MaMITMHbOHHBIH OpTallla Maccachl

JluarpaMmarapblHblH, HOTIKENIEpi OOMbIH-
Ia OpPraHUuKaIbIK KOCHAaHbl KOJIIaHy TYpl MeEH
9/1iCi CaHbIPAyKYJIAKTBIH JaMybIHA, aTall alTKaHaa
OHBIH OpTAallla MaccachblHA alTapJIBIKTall dcep eTTi
JIETeH KOPBITBIH/IBI J)KacayFra 0oJiabl.

CaHpIpayKyJIaKThIH Maccachl OOWBIHINIA MaK-
CHUMaIZIBl MOH OapIlblK TOPT JKOJIMEH EHTi3UIreH
Tapbl JIOHIHEH JKOHE KapaKYMBIK JIOHIHEH KacaliFaH
JIOHZIEP/ICH JKacaliFaHbl — CHITATTANIBI, OYJI MOHZEP

31,1 penrefiinae 6oaapl...33,1 T xxone 27,9...32,1 1,
Oyt 32,2...0akputaynan 56,9% apThik.

OprasukanblK Kocrmajap/sl KOJJaHa OThI-
PpBII, CyOCTpaTTa 6CipilireH CaHbIpayKyJIaKTapabIH
Maccanapbl 26,7 T neHreitinge 06omnbl...27,9 T
26,5...27,3 v xoue 26,5...tuiciame 29,5 r.

MuHUMaNIBl Macca Xa0bIK TOTBIPAKKA CH-
3UITEH €T MeH CYHEeK YHBIH KOJIaHy apKbUTbl AJTbIH-
FaH caHpIpayKyJIaKTapMeH cunartaiisl - 20,6 T.

Kecre 2. lllaMnuHbOH CaHbIpayKYJIaKTapAblH KYpaMbIHIAFbl IOpyMEHIEp HOPMAChI

Japymenaepain araysbl 100 r IIAMNUHBOH aAK TIYJliriHe YChIHBLIATBIH
(XMMHSJIBIK aTaybl) caHbIpayKyJ1aKTapaa (Mr) HopMa %
Jopymen Bl (tnamun) 0,04 3,48
Hapymen B2 (puboduasun) 0,3 21,86
Jopymer B5 (maHTOTEH KbIIIKBLIbI) 2,7 41,4
Jopymen B6 (nupumokcHH) 0,07 6,23
Jopymen B9 (dosmii KbIIIKBLIBI) 0,04 20
Jopymen C (ackopOHH KBIIIKBLIBI) 30 36
Hapymen E (Tokodepor) 0,9 9
Jopymen PP (HMKOTHH KBILIIKBLIbI) 5 25
Jopymen PP (umarmn Gasamacst) 8,49 42,42
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Kectene 100 r maMnuHb0H cCaHbIpayKyJIaK-
TapAblH KYPaMbIHIAFbl JOPyMEHEP MEH TOYIIiri-
HE YCBIHBUTATHIH HOPMAChI KEJITIPiIreH.

Hopymennepain imiane C qopyMeH ackop-
OMH KBITITKBUTBIHBIH JKOFaphl 00JaTHIHBI OaKasIabl

(30 wmr). ConbiMeH Katap aopymMeH PP Huanun
Oanamacsr (8,49 mr) 6acka 1opyMeHIEpreH eadyip
YKOFaphI OOJIIIBI.

Kecre 3. [llaMnuHBE0H caHBIpayKyJIaKTapaa Makpo - XKoHE MUKPO3JIEMEHTTEPAIH 00Ty Memepi

Makpo - xoHe ..
. 100 r maMIMHBOH CaHBI- TOYJITIHE YChIHbLIA-
MHKPOSICMCHTTCP/IH paykyiakrapaa (Mmr) TBIH HOpMackl %
aTaysl
Kanuit 468 9,62
Kanpnmit 13 1,11
Maruunit 15 4,5
Harpuit 6 0,6
Cepa 47 94
dochop 89 12,25
XJ0p 22 0,53
Tewmip 0,5 4,75
KobGanbT 0,006 6,3
Kpemuuii 0,02 100
Mapraseig 0,23 13,8
drop 0,06 3
Xpom 0,006 6
IuHk 0,33 3,87

Kectene maMnmHbOH caHBIpayKyIaKTapbl-
HBIH MaKpoO - jK9HE MHUKposnemeHTTepiHiH 100 r
MeJIIIepiHe €H JXOFapFbl KOPCETKIII KaJuThije
468 Mr KepceTTi, TOYNIKTIK YCHIHBUIATBIH HOpMa-
cel 9,62% xoHe (ochopAbIH KOFapbl EKeHiHIe
Oaiikayra 0oJiaibl.

[laMITMHBOH CaHBIPayKYJIaKTapbIHBIH dHEp-
TeTUKANBIK KYHABUTBIFBI )KOFapHI.

100 r maMOMHBOH CaHBIPAYKYJIAKTapHIHBIH
KaJIOPUSUTBIFBI 34 KKaJl-Fa TeH, Oyl ToyJIiriHe
YChIHBUIFaH HOpMaHbIH 1,63% - bIH Kypaiiasl. bip
oprama caHplpaykyrakra (150r) 51 xkam Oap.
TypMBICTBIK ~€JIIIIeM  OIpJiriHIeri ycakTajiFaH
HIAMIIMHBOH CaHBIPAYKYJIAKTapIbIH JHEPreTHKa-
JIBIK KYHJBUIBIFBI 4-KecTele KOPCEeTUIreH.

Kecre 4. [llaMnuHb0H caHBIpayKYJIaKTapAblH SHEPTeTUKAIBIK KYH/BIIIBIFBIH 3€pTTEY

YcakTajafaH INaMIMHBOH CAHBI- IHEPreTHKAIBIK
. caamarbl ()
PayKyJIaKTapAbIH MeJlIepi KYHABLIBIFBI (KKaJI)

1 trait KacwIK 4 1,36

1 ac KachIK 10 34
1 crakan (200 mur) 80 27,2

1 crakas (250 mu) 100 34

4-xecTelle IIAMIIMHBOH CaHbIpAyKYJIaKTap- Kopvimuvinown

JIBIH SHEPreTHKAIBIK KYHIBUIBIFBI KENTipLIreH.
Onjia ycakTaliFad MaMIMHBOH CaHBIPAYKYJIaKTap-
JIBIH CaHbl, CaJMarbl JKOHE SHEPreTHKAJIbIK KYH-
JBUIBIFB  KapacThIpbUFaH. SlfHM | 1mail Kachik
yCaKTalfaH IIAMIUHBOH CaHBIPAYKYJIaKTBIH Call-
Marbl 4 T, all DHEPTeTHUKAIBIK KYHIBUIBIFB 1,36
kkai. 1 crakan 250 mu memmepinge 100 r can-
MaKTarbl [IAMIIMHBOH CaHBIPAyKYJIAKTHIH 3HEpre-
THKAJIBIK KYHIBUTBIFBI 34 KKaJl KOPCETTi.
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CaHpIpayKyJIaKTap/sl ecipy KesiHjge opra-
HUKAJBIK KOCIAap MEH OMOJIOTHSUIBIK OHIMICPL
KOJIJIaHy CaHbIPAyKYJIAKTApIbIH CalajblK Iapa-
METpJIEPiH €I9yip apTTHIPaMbl, Al KOcHajap MeH
OMOJIOTHSUIBIK  OHIMJEPAl €Hri3y Mep3iMi MeH
oJtici aifTapibIKTail acep ermnei.

CybcrparTa ecipiiTeH CcaHbIpayKyJIaKTap-
JIbIH €H TapThIMJbI KOPIHICIMEH, TBHIFbI3 KOHCHC-
TCHIUACHIMEH, JKEKe KaKIarblH Y30ei "eTTi"
KaJIIMaKIIackbIMeH, 00C JKepJiepl KOK cepriMii Ka-
JIBIH cabaFbIMEH epeknieneHmi. XKeMic ToHaepiHiy
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oprama canMarsl 22,0 - gen 29,5 r-ra jeciiH
601161, Oy71 6aKpUTay HYCKACKIHBIH IapaMeTpIiepi-
HeH opta ecenmner 40,0% xorapsl.

CoHbIMEH KaTap MIAMIIMHBOH CaHBIpayKy-
JAKTapBIHBIH JOPYMEHIIEP], MAKPO - )KOHE MUKPO-
JIIEMEHTTEPl JKOHE DHEPreTHKAJBIK KYHIBUIBIK-
Tapbl 3epTTeni, 3eprrey Oapoiceinna C,PP nopy-
MeHzepi 06acka IopyMeHAepre KaparaHia >KOrapbl
KOPCETKIITI KOpCeTTi, ad MakKpo - JKOHE
MukposnemenTTepinin 100 r Memmepinae Kaaui
MeH (ocdopasiH KOFaphl eKeHiH Oaiikayra Oona-
npl. CoHnaii-ak SHEPreTUKANBIK KYHIBUTBIFBI Ka-
reiHaH 1 crakan 250 mn memmepinge 100 T
canMakTa 34 KKaj TeH.

[TANJIAJTAHBIIFAH ©JIEBUETTEP TI3IMI

1. Yepuor U. 10., Mapdpernna O.E. Angantus-
HBIC CTpPATETHH T'PHOOB B CBSI3M C OCBOCHHEM Ha3eM-
HBIX MecTooOuTanuii // IlaneomodBsl W WHAWKATOPHI
KOHTHHCHTAJHHOTO  BBIBETPUBAHHS B  HCTOPUH
ouocdepsr. - M.: [ITMH PAH. - 2010. - C. 95-111

2. bepcemeBa O. A. CamoBapoa B. II.,
IIpucraBka A.A. ITouBeHHBIC MUKPOMHIIETHI OCHOBHBIX
NPUPOIHBIX 30H // V3Bectust IpkyTckoro rocyaapcTBeH-
Horo ynuBepcuteta. — 2012, - T.1, Ne 1. - C.3-9

3. JIsicak JI.B. bakrepuanbHbie coo0OIIeCTBa
TOPOJICKHX IIOYB: aBTopedepar JOoKTopa OHOIN. HayK. -
Mockaa, 2010. - 47 c.

4, Usanosa T.U., Kononosa H.I1., Huxomnaesa
H.B., YeBbuenos A.Jl. MuxpoopraHu3Mbl JECHBIX
mouB llentpansraoit Akytuu // [TouBoBenenue. - 2016.
-Ne 6. - C. 735-740.

5. Duong Van Hop, Yayoi Sakiyama, Chu Thi
Thanh Binh, Misa Otoguro, Dinh Thuy Hang, Shinji
Miyadoh, Dao Thi Luong wu Katsuhiko Ando
TakCOHOMHMYECKHE W DKOJIOTHYECKHE HCCIIeI0OBaHUs
aKTMHOMHIIETOB W3  BbperHama:  m3omsaumust |
pasHooOpa3sue  Ha  ypoBHe poma //KypHan
aHTUOMOTHKOB - 2011, - T. 64. - C. 599-606.

6. I'pomoserx T.W., Ymanosa B.A., Cm3bix [.A.,
JluroBka FO.A., CanpikoBa B.C., Taiinamesa W.U. Ilep-
CIIEKTUBBI TOJydeHHs Ouornpenapara Uil 3alldThl
CesHIIEB XBOMHBIX IMyTeM TBEpAO(a3HOTO KyJIbTHBHPO-
BaHust mTamma 19/97M  Streptomyces lateritius
Sveschnikova // TOY BITIO «Cubupckuii rocyiapcTBeH-
Hbli  TEXHOJIOTMYECKMH  YHHUBEPCUTET»  XBOHHBIE
6opeanbHOit 30Hb1" — 2017. - Ne4-5. - C. 482-486.

7. I'psanynoBa A.A., JluxaueBa A.A. Metoast
BBIZICTICHUS] aKTHHOMUIIETOB poaa Microbispora u3s
MMOYBBI M PacTUTENBHBIX CyOcTpaToB // BecTHHK
MOCKOBCKOTO TOCY/apCTBEHHOI'O YHHBEPCHUTETA WM.
M.B. JlomonocoBa, Mocksa. - 2016. - C. 144-148.

8. I'pumko B.H., CeimukoBa O.B. Coobrmiecta
aKTMHOMHIIETOB pojJa  Streptomyces B  IOYBax,
3arpsi3HEHHBIX TSKESITBIMU MeTaJlIaMU
/MlouBoBenenue. - 2012. - Ne 2. - C. 235-243.

9. 3enoBa I'M., I'psnynoBa A.A., TIo3mHsAKOB
A.N., 3esarunne J.I'. AspoOHbie W MHKpOGUIHHBIE

111

aKTHHOMUIIETHI arpoTpoQsIHONH U TPOGSIHON THITMYHBIX
noys // IlouBoBenenue. - 2018. - No2. - C. 235-240.

10. Bmacos  JA.}JO. Muxkpomunersl B
JUTOOMOHTHBIX coofIiecTBax: pasHooOpasue,
9KOJIOTHS, HBOJIOLMUS, 3HaueHWe: aBToped...moKTOpa
ouoin. Hayk. - Cankr-IletepOypr, 2018. — 47c.

11. Illep6axoB A.Il., CuctoBa 1./., Manbixiaa
H.B. Arposkomnorndeckuii OHOMOHHUTOPHHI: BIHSHIE
yIOOOpPEHNH Ha CTPYKTypy KOMIUIEKCA MHKPOMHIIETOB
yeprosema.// Bectauk BI'Y. Cepust xumusi, 61uosorus -
2011.-Ne 2.-C. 168 —171.

12. Onybykona O. babanona. MonekysipHbIe
METOJIbI: 0030p METOIOB OOHapyXeHus Oakrtepuil //
Adpukanckuit xxypHan ouorexHonoruu. 2011, - Tom.
2, Nel12. - P 710-713.13.

13. IlpakTHKyM 1O MHUKPOOMOJIOTHH /MOJPEN.
AW. HerpycoB. - M.: MWznarenbckuili LEHTP
«Axanemusi»n, 2012. - 372c.

14. Bapuerr [x. A., Ileitn P. B., Appoy H.
Jpoxoku: XapakTepUCTHKA W UICHTHOUKALWA. -
KemOpumxkckuit yausepcurer. [Ipecc, 2012. - 1139 c.

15. Werle E., Schneider C., Renner M., Volker
M., Fiehn W. VYagobnasg opHocTaguiHasi OYHMCTKA
mpoaykroB III[IP B omHOW mpoOupke ISl TPSMOTO
cekBenupoBanus // Nucleic Acids Res. — 2014. — Baim.
22. - C. 4354-4355.

REFERENCES

1. Chernov 1. Yu., Marfenina O.E. Adaptivnye
strategit gribov v sviazt s osvoeniem nazemnyh
mestoobitann  [Adaptive strategies of fungi in
connection with the development of terrestrial habitats]
/I Paleo-soils and indicators of continental weathering
in the history of the biosphere. - M.: PIN RAN. - 2010.
-S.95-111

2. Berseneva O. A,, Salovarova V. P., Pristavka
A. A. Pochvennye mikromitsety osnovnyh prirodnyh
zon [Solum micromycetes principalis naturalis zonis] //
Izvestia of Irkutsk State University. - 2012. - T.1, No.
1.-P.3-9

3. Lysak L.V. Bakterialnye soobestva gorodskih
pochv [Bacterial communities of urban soils]. Doctor
of Biol. science - Moscow, 2010. - 47 p.

4. lvanova T.l., Kononova N.P., Nikolaeva
N.V., Chevychelov A.P. Mikroorganizmy lesnyh
pochv Tsentralnoi lakytu [Microorganisms of forest
soils of Central Yakutia] // Pochvovedenie. - 2016. -
No. 6. - S. 735-740.

5. Duong Van Hop, Yayoi Sakiyama, Chu Thi
Thanh Binh, Misa Otoguro, Dinh Thuy Hang, Shinji
Miyadoh, Dao Thi Luong and Katsuhiko Ando
Taksonomicheskie 1 ekologicheskie 1ssledovanna
aktinomitsetov 1z Vetnama: 1zoliatsna 1 raznoobrazie
na yrovne roda: [Taxonomic and Ecological Studies of
Actinomycetes from Vietnam: Isolation and Diversity
at the Genus Level]//The Journal of Antibiotics - 2011,
- V. 64. - P. 599-606.

6. Gromovy T.l., Ushanova V.A., Sizykh G.A.,
Litovka Yu.A.,, Sadykova V.S., Perspektivy
polychenua biopreparata dlia zaity seiantsev hvoinyh



AJIMATBI TEXHOJIOTHSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne3.

pytem tverdofaznogo kyltivirovanua shtamma 19/97M
Streptomyces lateritius Sveschnikova [Prospects for
obtaining a biological product for the protection of
coniferous seedlings by solid-phase cultivation of the
strain 19/97M Streptomyces lateritius Sveschnikova] //
GOU VPO "Siberian State Technological University"
Coniferous Boreal Zone" - 2017. - Ne4-5. - P. 482-486.

7. Gryadunova A.A., Likhacheva A.A. Metody
vydelenna aktinomitsetov roda Microbispora 1z pochvy
1 rastitelnyh sybstratov [Methods for isolation of
actinomycetes of the genus Microbispora from soil and
plant substrates] // Vestnik of Moskovskogo
gosudarstva universiteta im. M.V. Lomonosova,
Moscow. - 2016. - S. 144-148.

8. Grishko V.N., Syschikova O.V. Soobestva
aktimomitsetov  roda  Streptomyces v  pochvah,
zagriaznennyh tiajelymi metallami [Communities of
actinomycetes of the genus Streptomyces in soils
contaminated with heavy metals] //Pochvovedenie. -
2012. - No. 2. - S. 235-243.

9. Zenova G.M., Gryadunova A.A., Pozdnyakov
A.l, Zvyagintsev D.G. Aerobnye 1 mikrofilnye
aktinomutsety agrotrofiano1 1 trofiano1 tipichnyh pochv
[Aerobic and microphilic actinomycetes of agrotrophic
and trophic typical soils]// Pochvovedenie. - 2018. -
No. 2. - S. 235-240.

10. Vlasov D. Yu. Mikromitsety v Iitobiontnyh
soobestvah: raznoobrazie, ekologua, evoliytsuia, znache-

MPHTMU 65.33.91

nie [Micromycetes in lithobiont communities: diversity,
ecology, evolution, significance] author's review...doctor
of biol. Science. - St. Petersburg, 2018. — 47 p.

11. Shcherbakov A.P., Svistova 1.D., Malykhina
N.V.  Agroecologica  biomonitoring:  effectus
fertilisorum in structura complexi chernozem
micromyceti [Agroecological biomonitoring: the effect
of fertilizers on the structure of the chernozem
micromycete complex].// Vestnik VGU. Series
chemistry, biology - 2011. - No. 2. - S. 168-171.

12. Olubukola O. Babalola. Molekyliarnye
metody: obzor metodov obnaryjenua baktern
[Molecular methods: an overview of methods for
detecting bacteria] // African Journal of Biotechnology.
-2011. - Vol. 2, No. 12. - P 710-713.

13. Praktikym po mikrobiologn [Workshop on
microbiology]/ subed. A.l. Netrusov. - M.: lzdatelsky
center "Akademiya", 2012. - 372p.

14. Barnett J.A., Payne R.W ,Yarrow D. Drojjt:
harakteristitki 1 1dentifikatsna [Yeast: characteristics
and identification],. Press, 2012. - 1139 p.

15. Werle E., Schneider C., Renner M., Volker
M., Fiehn W. Ydobnaia odnostadunaia ochistka
prodyktov PTsR v odnot probirke dha priamogo
sekvenirovaniia [Convenient one-step purification of
PCR products in a single direct sequencing tube]. //
Nucleic Acids Res. - 2014. - Vol. 22. - P. 4354-4355.

https://doi.org/10.48184/2304-568X-2024-3-112-123

NPUMEHEHUE CEJIEHA JIJISI OGOT AIIIEHUS MIIEHUYHOM
MYKHU C NIOJYYEHUEM KAYECTBEHHOI'O 11O IOTPEBUTEJIbCKUM
XAPAKTEPUCTUKAM KOHEYHOTI'O ITPOJAYKTA

{
UK. .H. YCEHOBA

. ?A.K. TVJIEKBAEBA . °B.U. XUHEBHY

UTA. MAMAEBA %
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Obozawienue MyKu MUKpoINeMenmamu u GUMAMUHAMU ROGLIIACH ee NUWEEYI0 UEeHHOCb U MOJICEm pe-
WUmMb AKMYanbHyio 3a0auy no 0300posienuio nacenenus Kazaxcmana 3za cuem esiceoneenozo nompebnenus npo-
OYKmO6 RUMAHUSL, ROSIYYAEMBIX U3 MAKOU MYKU, M0 MAaKue npooyKmsl RUMAHUS KAK X1e0, X1e00dyn1ounvie, ma-
KapoHHble U KOHOUMmePCKUue u3oenus, KOmopble NPAKMUYecKu 6ce20a eCmp HA CMOAX KA3AXCMAHCKUX Hompeou-
menei. IIpupoonsle ucmMoOUHUKU MHO2UX JHCUSHEHHO 8AICHLIX MUKDOHYMPUECHMO8, K COMNCATIEHUIO, He 6Ce20d 00-
CMYRHbL 0151 HEKOMOPBIX KAme2zopuil 1100eil, NOIMomy nompedenue npooyKmosg nepepadomu uz gpopmuguyupo-
SAHHOI MYKU ROMOIICEM 80CHOIHUMYb HEOOCHM AN OK HEKOMOPbIX MUKDOISIEMEHN 06, HANPUMED, MAKUX KAK Jicee30,
1100 u yunk. OOHAKO HeobdX00uMOCmb 0002auienus MyKU Opy2UMU MUKPOITEMEHIMAMU, HEe MEHEe GANCHLIMU O
opzanuzma 4enoeeka U KOmopvle RPUCYIMCIEYION 8 MAN0 YROMPEONAeMbIX KA3AXCMAHUAMU RPOOYKIMAX, CHAlU
Yenvlo nPoBOOUMBIX HAMU UCC1e006anuil. OOHUM U3 MAKUX IIEMEHM 08 AIAEMCA CelleH, OCHO6HAA PYHKUUA KO-
MOopOo20 6 Op2anu3Me 3aKII0UAemca 6 ROO0EPHCAHUU UMMYHHOU CUCIEMbl U 00PA306AHUU 20PMOHOE WUMOBUOHOT
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Jcenesl. B cmamve npueedenvt pe3ynbmamuvl UCCNe008aHUI MO PA3PAOGOMKe MeEXHON0ZUU 0002aujeHuUA
NUIEHUYUHOU MYKU CEeHOM C U3YYEeHUeM XJIeNONEKapHuIX ceolicmeé hopmuduyuposannoii myku. Memooonozus
UCCcne006anull 6a3uposanacy Ha IKCNEPUMEHMATLHBIX MEMOOAX, 6KIOUAIOUWUX NOO2OMOGKY 00paA3y08 0na uccie-
006aHUIl, UHCMPYMEHMATLHBIX MEMO008 ONpPeOeneHUus YuU3UKO-XUMUUECKUX NOKAa3anienell UCXO00HO020 Cblpbs,
RPOMEINHCYMOUHBIX NPOOYKMOE U 20MOGHIX U30ENUll, 4 MAKIHCEe IKCHEPMHBIX MEMOO0E ONPeOeeHUus Op2aHoIen-
MUYecKux ceoicme KOHEUH020 NPOOYKma. Ycmanoeneno, Ymo 6 Guicuiem U REPEOM COPMAX MYKU NPAKMUYECKU
ROJIHOCbBIO OMCYMCMEYIOmM KaKue-1uho MUHepaNbHble eujecmed, 4mo noOOmeepycaem 6vl600 0 HIOM, YMO
cyuecmeyroujue mexHoN0zuu nepepadomKu 3epHa nepeeooam umerujuecs UHAUANbHO 6 3epHe MUHePAibHble
InemMeHmobl 6 pacmumesbHble OMX00bl. MO 3HAYUM, UMO MYKY He00X00UMO OONOJIHUMEIbHO 0002auiamb.
Yemanoeneno, umo cenen neobxooumo npumenamo 6 popme, obecneuusarouieil Ge3onacHoCms €20 npUMeHeHUA
ona opzanusma uenosexa - L- Selenomethionine. Yemanosneno, umo onsa obecneuenus cymounoii Hopmol opza-
HU3MA cenenoMm, COOmHouienue cenen-uyKa 00axcno cocmaenams 0,15 mxz na 100 2. [{na konmpons codeprcanusn
cenena ¢ npooyKmax yCmano61eHo, Ymo Hauobonee nooxooauum aenaemca memoo Pamanosckoit cnekmpocxkonuu
¢ ucnonvzoeanuem Pamano6cKko20 MUKpOCKOna — CHeKmMpOMempa, KOMopblil, N03601A€eH Onpedenims ceieH 6
cnexkmpax om 465 0o 2900, umo noomeepricoaem uyecmeumenbHOCHMy Memood K MUKPOKOHUEHMPAYUAM UCCTedY-
eMo020 Inemenma. Ycmanoeneno, umo nompeoumenscKue XapaKmepucmuKku 20moeuvlx u3oenuil, noay4eHHsix no
MPaouUyUOHHOU MEXHOIOUU U3 MYKU, 0002AU{CHHOUL CEe1eHOM, COOMEEMCMEYIOM CIMANOAPMY, KaK NO 0p2anosien-
muyecKum, max u no QU3UKO-XumMu4eCKUM nOKA3amesm.

KualoueBsblie ciioBa: odoramenue (poprudukanusa), Myka, NpoayKThl NepepadoTKU, MUKPOIJie-
MEHTbl 1 BUTAMUHBI, CeJIEH, XJieOoneKapHble CBOMCTBA, MOTPEONTEIbCKHE XapaKTEPUCTHKH, OPraHo-
JienTu4YecKue u PU3NKO-XUMUUYECKHE MOKA3aTeIl, MUHEPAJILHBIN COCTAB.

CAIIAJIBI TYTBIHY HIBLIBIK CUIIATTAMAJIAP BAP COHY'bl OHIM
AJIY YIIIH BUJJAU ¥YHBIH BAUBITY JA CEJIEHAI KOJIJAHY

DK H YCEHOBA, ?A.K.TVJIEKBAEBA, *B.U. XUHEBHY, *JI.A. MAMAEBA
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Kazakcran 160012, IlIsiMmkeHT K., Toyke-xaH JaHFbBLIBI, 5
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Benapych Pecny6aukacer 220006, MuHck K., CBepajioB kei.,13a)
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¥HOvt MUKpoInemenmmepmen rncone 0IPYMeHOEPMEH Oaliblmy OHbIH MAAMObIK KYHOBLIbIZbIH ADMMbIPAObL
Jcane Kazaxcmanovlx mymolHywsliapovly ycmenoepinoe apoaiivlm 001amvlH HAH, HAH-MOKAW, MAKAPOH JHCIHE
KOHOUmepiKk OHiMOep CUAKMbL YHHAH GJIbIHAMbBIH A3blK-Myaikmi KyHOenikmi mymoulny ecedinen Kazaxcman
XANKbIH ~ CAYbIKMbIpY  JHCOHIHOe2l  o3ekmi  mindemmi wewe anaovl. Konmecen omipnik  manvi30vt
MUKpoInemenmmepoiy, maduu Ko3oepi, oKiniwike opaii, 0i30iy adamoapoviy Keudip canammapvl yuiin apKauiau
KOJ1 Jicemimoi emec, COHObIKMAH (Popmupukayuanianzan YHHAH HCacan2an Kauma oHoenzen OHiMOoepoi mymulHy
memip, {00 dHcone MuIpblul CUAKMBL Keloip MUKpodiemenmmepoiy ycemicneyuwiinizin moameulpyea Komekmeceoi.
Memnexkem Kadwvinoazan Keidip mazamoaposl MUKPOITEMEHIMMEPMER JCIHEe O0IpyMeHoepmeHn  Oaiivtmy
canacvlnoazel OipKamap 3aHHAMAIBIK JHCIHE HOPMAMUSMIK-KYKbIKMBIK epedcenep ic cy3iHoe Hoomanzan my3
OHOIpIcI cuaKkmol 6aplMmul dHcyzeze acvlpy2a MyYMKIHOIK 0epoi, 011 Ka3ip2i yaksimma ocbl (opmaoa moavieblmen
wivizapuinaovl. Kazaxcmanoazel oipkamap yn mapmy onoipicmepi B moovinviy eumamunoepi, ghonuit KpluiKbliol,
CcOoHOall-aK memip 6ap 0apymeHOeHOIpinzen YH OHOIpedi, Oy 0Cbl HAbIMMbIY, OAMYbIHA Yiec Kocaovl. Anaioa, yHObl
aoam az3acvl yulin MAamvl30bl emec MHcoHe KA3aKCMAHObIKIMAp Hcui Koa0aHOaiimvlH oHimoepoe 0o1amvlH 0acka
MUKpOINEMeHmmepmen Oaiivimy Kadxicemminizi 0i3 scypeizeen 3epmmeynepoiy, MaKkcamvlHa QiHa10bl, aman
aiimKanoa ceinen CUAKMbL IJIEMEHMm, OHbIH Hezi3ei KblaMemi Op2aHuzmoe UMMYHOBIK XHCYileHI Konoay icoHe
KanKanuwia 0e3inin 20pMoHOapuln Kanvinmacmolpy 6onvin maosinaost. Cenenniyy maynikmixk mouwepin 50-60 mke
mymulHzan Kezde Kamepai iciKkmep MeH JHCYPeK-KaH MmamMulpaapsl aypyiapulHbly 0amy Kayni memenoeioi.
Maxanaoa gopmugpukayuananzan yHHbIH RicCipy Kacuemmepin 3epmmeil Omulpvin, 0uoaili ceieHimeHn YHObl
Oaiteimy mexnonouAcvln 23ipaey OouviHwa 3epmmeynepoiy Hamudiceaepi Keamipineen. 3epmmey o00vekmici
peminde "Epacvin 2030" KIIC Kondanvicmazel yn mapmy OHOIpIiCiHiH 6UOQil YHOIHBIH COPMMApPbl Manoandwl, 0
uzuka-xumuanvlKk cunammamanapvl MeH Kayincizoik Kepcemxiuimepi 00UbIHUWA CIMAHOADMMAp MeH a3blK-myiliK
Kayincizoizi oouvinma KO TP mananmapvina caiikec Kenedi. 3epmmey adicmemeci zepmmeynepze yacinepoi
0aubIHOAyObl, WUKI3AMMbIH, aAPAIbIK OHIMOEPOIH HCaHe OAibIH OHIMOEPOIH, (UIUKA-XUMUATBIK KOPCEMKImepiH
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AHBIKMAYOblH ACHANMBIK 20ICHEPIH, COHOAI-AK COH2bL OHIMHIY OPZAHONENMUKANBIK KACUEMMEPIH AHbIKMAYObIH
capanmamanslk 20icmepin KAMmMuUmulH IKCnEpUMeHmmiK adicmepze nezizoenzen. ¥HHulH dcoz2apul dcone Oipinuii
COpmMMmMapwiHOa ic HHcy3inoe ewKanoail MUHepandvl 3ammap Heox, eKeHoici aHblKmanowvl, Oy acmuvlKmol OHOeEyOiH
KOJI0aHbICMAZbl  MEXHOI0ZUANAPLl  0ACMANKbIOA  acmblKma 0ap MuHepanovl Inemenmmepoi  0cimoik
Ka10blKmapovlHa - KaOvlKKa, KebekKe, 0aHOI WaH2a aiHanioblpadsl 0e2eH MYHCblpbiMObl PACmAiiobl, 0eMEK OHbl
oaiieimy kepex. Cenendi adam azsacvitna - D - Selenomethionine konoany xayincizoizin xammamacerz ememin
Hblcanoa Koaoamy Kaxcem exeHoOizi anvikmanowvl. Cenenoezi az3anvlyy KyHOenikmi HOPMACbIH KAMMAMACHI3 eny
ywin cenen-ynnoiy Kamoinacet 100 2-2a 0,15 mxz Kppaiiovl. Ouimoepoezi cenen KypamvlH Oaxwliay yuiiH ew
Konaiinsl 6onvin Pamanose muxpockonwin Kondanamwvitn Paman cnexkmpockonuscvl 20ici — cnekmpomemp, 01
cenendi 465-men 2900-ze Oeitinzi cnekmpnepde anviKmayza MyMKiHOIK Oepedi, Oyn adicmiy 3epmmenemin
IeMEeHmmIy, MUKPOKOHUCHMPAYUANAPbIHA  ce3immanovigblh  pacmaiiovl. Jlaocmypni mexnonozus 0Ooiivinua
ceslenmen Ganubimoli2an YHHAH AJIbIH2AH OQUbIH OHIMOEPOIH, MYMbIHYUbLIbIK CURAIMMAMAIAD OP2AHOIENMUKATIIK,
JHCane PU3UKA-XUMUATIBIK, KOPCEMKIiumepi Cman0apmea cauKec Kenemini aHblKmanowl.

Herisri ce3nep: OaiibiTy (popTHdukanusiiay), yH, KaiTta eHaey oHiMaAepi, MUKpPO3JieMeHTTep
MeEH JI9pyMeH/iep, cejieH, HaH micipy KacueTTepi, TYTHIHYIIBUIBIK CHIATTAMAJIAP, OPTAHOJENTHKAIBIK
JKOHe (PU3MKA-XNMHSAJIBIK KOPceTKIITep, MUHEPAJIAbI KYpaMm.

APPLICATION OF SELENIUM FOR ENRICHMENT OF WHEAT FLOUR TO OBTAIN A
QUALITY FINAL PRODUCT IN ACCORDANCE WITH CONSUMER CHARACTERISTICS

1ZH.N. USSENOVA, ?A.K. TULEKBAEVA, 3V.1. KHINEVICH, 'L.A. MAMAEVA

(*Kazakh National Agrarian Research University, Almaty,
Kazakhstan, 050010, Almaty, Abay Avenue, 8
ZNAO "M. Auezov South Kazakhstan University",
Kazakhstan, 160012, Shymkent, Tauke Khan Ave., 5
3Belarusian State Technological University, Minsk,
Republic of Belarus 220006, Minsk, st.Sverdlov, 13a)
Coresponding author e-mail:aruana.baitore2018@mail.ru*

Enrichment of flour with microelements and vitamins increases its nutritional value and can solve the urgent prob-
lem of improving the health of the population of Kazakhstan through the daily consumption of food products obtained
from such flour, for example, bread, bakery, pasta and confectionery products, which are almost always on the tables of
Kazakh consumers . Natural sources of many vital micronutrients, unfortunately, are not always available to some catego-
ries of our people, so consuming processed products from fortified flour will help compensate for the deficiency of some
microelements, for example, iron, iodine and zinc. However, the need to enrich flour with other microelements, no less
important for the human body and which are present in products not often consumed by Kazakhstanis, has become the
goal of our research, namely an element such as selenium, the main function of which in the body is to maintain the im-
mune system and the formation of thyroid hormones. The article presents the results of research on the development of
technology for enriching wheat flour with selenium with the study of the baking properties of fortified flour. The research
methodology was based on experimental methods, including the preparation of samples for research, instrumental meth-
ods for determining the physicochemical parameters of raw materials, intermediate products and finished products, as well
as expert methods for determining the organoleptic properties of the final product. It has been established that the highest
and first grades of flour are almost completely absent of any mineral substances, which confirms the conclusion that exist-
ing grain processing technologies transfer the mineral elements originally present in the grain into plant waste, which
means it needs to be enriched. It has been established that selenium must be used in a form that ensures its safety for the
human body - L-Selenomethionine. It has been established that to ensure the body’s daily requirement of selenium, the
selenium-flour ratio is 0.15 mcg per 100 g. To control the selenium content in products, it has been established that the
most suitable method is Raman spectroscopy using a Romanov microscope - a spectrometer, which allows determine sele-
nium in spectra from 465 to 2900, which confirms the sensitivity of the method to microconcentrations of the element un-
der study. It has been established that the consumer characteristics of finished products obtained using traditional tech-
nology from flour enriched with selenium are consistent both in organoleptic and physico-chemical indicators.

Keywords: enrichment (fortification), flour, processed products, trace elements and vitamins, se-
lenium, baking properties, consumer characteristics, organoleptic and physico-chemical parameters,
mineral composition.
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Beeoenue

MupoBoii pOCT YUCIEHHOCTH HACEJICHUs B
MHUpE CTaBUT Iepes MHOI'MMH IOCyJapCTBaMU aK-
TyaJbHYIO 3aJady N0 OO0ECledeHHI0 B IEPBYIO
ouepenb Oa30BBIMM NPOLYKTAMH IHUTAHUS IS
YIOBJIETBOPEHUS €XKEIHEBHBIX (PU3NOIOTNIECKUX
notpebHOCcTel opranu3ma. HapamuBaHue oObe-
MOB ITPOU3BOJICTBA MUILEBBIX MTPOAYKTOB, C OXHON
CTOPOHBI, TO3BOJISIET PEIINTh 3Ty 3aAady, C APY-
TOH - HapacTaloT TEHAEHIMU NOoTpebiaeHus padu-
HUPOBAHHBIX, TIIyOOKO OYMIICHHBIX MPOIYKTOB,
YTO, KaK I[IOKa3bIBAET CTATHCTHKA, BEACT K yXYI-
LICHUIO 3I0POBbS UEJIOBEKA, TaK KaK TaKue Hpo-
IOYKTBI TEPSIOT 3HAYUTEIBHOE KOJIMYECTBO IKH3-
HEHHO Ba)KHBIX MHUHEPAJbHBIX BELICCTB U BUTa-
MUHOB, OOJBIIMHCTBO U3 KOTOPHIX HE BHIPAOATHI-
BalOTCS opraHm3moM uenoBeka [1, 2]. Jlns Boc-
MOJTHEHUSI 3THUX 3JEMEHTOB HMX HEOOXOAMMO IIOo-
JydaTh C NHIIEH, OHU B HAYYHOU JUTEpaType
Ha3bIBAIOCAT  MHUKPOHYTPHEHTAMH,  SIBISIFOTCS
Ba)KHBIMH TSI OPraHW3Ma, HO HEOOXOUMEI €My B
MUHMMAaJIBHBIX 103ax [3-5].

B nuHeliKy nuIeBbIX OTPOAYKTOB, MacCOBO
MOTPeONIIEMBIX U JAOCTYIHBIX BCEM CJOSIM Hace-
JICHHsI, BXOJUT MyKa U MPOJYKTHI €e TepepaboTKu
— x71e0, MaKapOHHbIE W3NS, XJIe000yTOUHbIE U
KoHAuTepckue wu3nenus. [limenuna, u3 KOTopo
MPOU3BOJUTCS MyKa, OTHOCHUTCS K Haubolee
pacnpoCTpaHEeHHOHN Ul BBIPAILIMBAHUS 3€PHOBOM
KYJIbTYpe, 00yCJIOBJICHHOH MCTOPUYECKUMH KOp-
HSMH W TPaJUIMAMU 3eMIICACTHS MPAKTHIESCKU
BCEX HApoJOB B MHUpE, a H300PETEHHE TaKUX
COPTOB, KOTOpBIE IOKa3ajll CBOIO CTOMKOCTH K
MPUPOAHBIM M KIMMATHYECKUM O0COOECHHOCTSIM
Pa3IMYHBIX PETMOHOB TUIAHETHI, MTO3BOJISET TIIIIe-
HUYHOH MyKE, KaKk OCHOBHOMY IIPOAYKTY €€
nepepadoTKH, CTaTh MOAXOISIIUM TPOJAOBOIb-
CTBEHHBIM CBIPbEM ISl JIOCTABKA HEOOXOUMBIX
MHKPO3JIEMEHTOB OpraHu3My 4esioBeka [6].

Myka niueHu4YHas, B TOM BHJE, B KOTOPOM
OHa ToJy4aeTcsl Ha OOJBITUHCTBE MYKOMOJIBHBIX
MPOU3BOJCTB, IMPAKTUYECKU MOJHOCTBIO TEPSET
BUTAMHHBI ¥ MUKPOAJIEMEHTHI, U3HAYaJIbHO MpH-
CYTCTBYIOIIME B  HCXOJHOM  3€pHE, HO
HUMEIOIUMCSI BO BHEUTHHX €ro 000J0YKax, KOTO-
pBle B mpolecce mepepadoTKy yXOIAT B pa3iny-
Hble OTXOIbI [7]. B CBs3M ¢ 3THM, NOBBIIICHHE
OMOJIOTUYECKON TIEHHOCTH IMIIEHUIHOW MYKH SIB-
JsieTCsl MPUOPUTETHBIM JJIsl UCClieioBaTeNnell 1aH-
HOTO HAaIPaBJICHUS, OJHUM U3 CIIOCOOOB KOTOPBIX
SBJISIETCSl ee oOoramieHue Hanboliee 3HAYNMMBIMH
BHTaMHHAMM ¥ MUKpossiemenTamu [8-10].

[IpoBeneHHbIl HaMu 0030p JTUTEPATypPHBIX
HCTOYHUKOB YKa3bIBaeT Ha To, 4yTo B Kazaxcrane
JOCTaTOYHO XOpOIllas 3aKOHOJAaTeIbHAsl U HOpMa-
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TUBHO-TIpPaBoOBasi 0a3a, KOTOpas periaMeHTUPYET
mportecc (OpPTHPUKAIINE MYKH OIpeIeICHHBIMU
mukponytpuentamu [11]. Tak, B 2008 romy Obu1
NpHuHAT rocyaapctBeHHblil crangapt CT PK 1741,
B KOTOPOM BIIEPBBIC OBLIHM BBEICHBI IIOHATHS 000-
ramenHas (poprudunmpoBanHas) Myka, HauMe-
HOBaHUSI U HOPMbI BBOJMMBIX MUHEPaIbHBIX Be-
miectB U ButamuHoB [12]. Jlanee B Koaekce Pec-
mybonnku Kazaxcran «O 310poBhe Hapojga W CH-
CTeMe 3/1paBOOXpaHeHMs», npuHsIToro B 2009 ro-
Iy, 3aKOHOJATEeNbHO 3TW TpeOoBaHUs ObLTH 3a-
KpEIUICHBI, a TaKKe ObUIM yTBEP>KICHBI M aKTya-
mu3upoBanbl  «lIpaBuna oboramenus (hoprudu-
Kaluu) U oOpaleHrs Ha PHIHKE MHIIEBOM Mpo-
IyKIWH, TOANeKamel o0s3aTenpHol (dopTudu-
karm» oT 31 oktsiOpst 2020 roma. OOGorameHHas
MyKa, TIpY OOpallleHMH €€ Ha PBIHKE, MOJJICKUT
CaHHUTAPHO-3ITUAEMHUOJIOTHIECKOMY KOHTPONIO U
Hamzopy [13]. CoBepiiieHCTBOBaHHE HOPMATHBHO-
npaBoBOH 0a3bl MPOAOIIKACTCS M B YaCTH TrapMo-
HU3aIUU CTAaHAApPTOB s GopTUdUKAMY THIIC-
BBIX NMPOIYKTOB, pa3pabOTKH HOBBIX HALMOHAJIb-
HBIX CTaHAApPTOB, PACIIMPEHUIO HOMEHKJIATYPHI
BBOJIMMBIX B MYKYy MHUHEPATbHBIX BEIIECTB M BH-
TaMHHOB, TaK KaK B HACTOsIIEEe BPEeMs Ka3axcTaH-
CKasi Myka oboramaercs B OCHOBHOM eJI€30M U
fiomom [14].

OnHaKO BBISBICHBI U CYHIECTBYIOLIME [0
CHX TOp MPOOJIEMBI, PELLIEHUE KOTOPHIX SBISETCS
aKTyaJIbHBIM JJIs1 IEpepaOOTUYNKOB 3€pPHA — MYKO-
MOJIbHBIX MPEINpPUATHHA, B YacTH CTaOMIU3aAINN
XJIeOOTIeKapHBIX CBOMCTB OOOTalIeHHOW MYKH U
MOBBIILIEHHUS €€ KadecTBa J0 HOPMAaTHBOB, 3aJ0-
JKEHHBIX B CTaHJapTax. Takke HEOOXOIMMBI WC-
CJIEZIOBAHMS [0 OOOTAIIEHUIO Ka3aXCTaHCKOW My-
KM JPYTMMH MUKPOHYTPHUEHTaMH, HallpuMep ce-
JICHOM, IIMHKOM, MarHHeM, KajblueM, (OIHeBOH
KHMCJIOTOW, BUTaMHHaMM Ipynnsl B, Tak Kak Ha
MEXIYHapOIHBIX pPBIHKaX BOCTpeOOBaHa MyKa,
coJiepKaIliasi KOMIUIEKCHI TaKUX 3JIEMEHTOB.

OJHUM W3 3CCEHIMANTBHBIX MHKPO3JIEMEH-
TOB, OOJIAJAIONINX XOPOUIMMH aHTHOKCHAAaHTHBI-
MU CBOICTBaMH, SIBJISETCS CEJIEH, KOTOPBIi Urpaet
BaXHYIO POJIb B JepMEHTaX, PEryJUPYIOIINX aK-
TUBHOCTh THUPEOHJHBIX TOPMOHOB, OTBEYAFOIIMX
Ha UMMYHHYIO CUCTEMY OpraHu3Ma, TJe B ciydae
ero JeQUInTa MPOUCXOJUT TOPMOKEHHE TPOIIEC-
COB YCBOGHUSI KHCJIOPOJIa, HAPYIICHUE TPOIIECCOB
MeTabonu3Ma ¢ 00pa30BaHUEM HEIOOKHCIEHHBIX
MPOAYKTOB, CHMXKAIOIIMX B MEPBYIO OYepenb pe-
MPOAYKTHBHBIE (YHKIIMH OpraHu3Ma, a TaKxkKe
MIPUBOISIIHKA K cO0I0 pabOTHI MITUTOBUIHOMN Kee-
3b1 [15, 16].

B Kazaxcrane oborameHne MyKH CEJICHOM
Ha JIJaHHBIM MOMEHT He IPOBOJMIOCH, YTO OOBsC-
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HSIETCS HEAOCTaTKOM HCCICAOBAaHHA B 3TOM
HAINpaBJICHUH, YTO M TPEIONPEACINIO aKTyalb-
HOCTP Hamre padoTEHI.

Lenp Hammx uccnenoBaHUi — pa3paboTka
TEXHOJIOTUH 00OTaIIeHHs NIICHUNIHON MYKH Ccelle-
HOM C M3y4YEHHEM XJICHOIEKapHBIX CBOUCTB (oOp-
TUUIMPOBAHHOH MYyKH IJIsl TOJMy4YeHUS Ka-
YECTBEHHOTO M0 MOTPEOUTENbCKUM XapaKTepucC-
THUKaM KOHEYHOTO MPOIYKTa.

Mamepuansl u Mmemoovl UCCT1€006AHUL

Otanbl HMCCIEAOBAaHUN BBHIMOIHSUIUCH Ha
O6aze kadenpsl «TexHomornss u 0€30MacCHOCTD
MUIIEBBIX MPOAYKTOB» Ka3axckoro HammoHab-
HOTO arpapHoOro HCCIe0BaTELCKOTO YHUBEPCH-
tera (r. AJIMaThI), MPOU3BOACTBEHHOMN J1abOpaTo-
pueii MmykomosabsHoro npousBonctsa TOO «Epac-
b1 2030» (mpom3BoICTBEeHHAs 06a3a McCienoBa-
uuii, r. lsiMkenT). OOpa3ubl aHAIM3UPOBAINCH B
aKkpenuToBaHHOM nabopatopun WPJIMII IOKY
uMm. M. AyaszoBa, KOK® AO «HamuonanbHBIN
LEHTP OKCIEpTU3bl W cepTuduramum» (T.
[IIpIMKEHT) M aKKpeAWTOBAHHOH Jaboparopueit
«LleHTp (U3HKO-XMMHYECKHX METOJOB HCCIE0-
BaHMIT» benopycckoro rocy1apcTBEHHOTO TEXHO-
JIOTHYECKOTO YHHBEPCHTETA, T. MUHCK (B pamMKax
MPOXOKICHUS HAYIHON CTKHPOBKH).

O6paszer Nel
Pucynok 1. O0pa3isl HCXOMHOW MIIEHHYHOW MYKH

[MoarororineHHbie 0O0pa3ibl OBLIM IMpOaHa-
JU3UPOBaHBI HAa MOKa3aTenn O6e3onacHocty mo TP
TC 021-2011 B IOK® AO «HauuoHaibHBII
HEHTP DKIIEPTU3BI U CEPTUDHUKAIAN.

MuHepanbHBIl COCTaB HCXOAHOH MYKH
MIIEHUYHOU 10 oOorameHus ObUT IpOaHAIN3UPO-
BaH PEHTI€HOCIEKTPAIBbHBIM METOJIOM Ha pacTo-
BOM DJJIGKTPOHHOM MHUKpPOCKOTE B JabopaTopuu
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Ha nepsom »smane uccaedosanuili B
KauecTBe 00BEKTOB OBLIO BEIOPAHO MCXOIHOE CHI-
pre - 3 copTa MyKH NIIEHUIHON Mapku «MasgKyMm-
AcThIKY, cepuiino npousBogumoir Ha TOO «Epa-
coi1 2030» mo TOCT 26574-2017. Obpazey Nel —
MYKa nuleHudHdas nepeozo copma, obpasey Ne2 —
MyKa RuleHU4Has evicuie2o copma, oopasey Ne3 —
MyKa hueHu4Has 2 copma.

OO0pasupl MyKH MIIEHAYHOW MPOaHAIH3H-
pOBaHBI Ha (PU3UKO-XUMHUYECKUH 1 MUHEPAJIbHBIHI
cocTaB, a mokaszatenu OezomacuHoctd mo TP TC
021-2011.

Bmopoti sman uccredosarnuil.

— BBIOOD COeIMHEHHH ceJieHa

— U3Y4EHHE COOTHOILECHUN — CeJICH:MyKa

Tpemuii sman ucciredosanuti: MIydeHUE
XJICOOTIEKAPHBIX CBOWCTB OOOTAIICHHBIX CEICHOM
00pa31oB MyKH MIICHUYHOH.

Ha pucynke 1 mpencrtaBieHBl MOATOTOB-
JICHHBIE JJIsi UCCIEeJOBaHUS 00pa3lbl MIICHHIHON
MyKH, B KOTOPBIX B MPOM3BOACTBEHHOH Iabo-
patopun TOO «Epacbur» ObTH  OHpEAEICHBI
(U3UKO-XMMHUYECKUE IIOKa3aTeNyd - BIIAXHOCTb,
MIPOTEUH, 30JbHOCTh, KpaxMall, OBPEKACHHOCTD,
WHJIEKC 3€JICHH, 10 METOJIaM HCIIBITAHUH KaXI0TO
nokazarens, 3anoxkennsie B OCT 26574-2017.
Myka nieHnyHas xjaebornekapHasi.

Oo6pazerr Ne3

«APJINIT» FOKY uM. M. Aya3oBa. Ha pucynke 2
B Ka4yecTBE MpUMepa MPEICTABICHbI MOJyYCHHBIC
pe3yNbTaThl MHHEPAILHOTO cocTaBa oOpasia Ne2
— BBICIIETO cOpTa MyKW. JlaHHBIE pE3yNbTAThI
MTOATBEPKIAIOT (PAKT TOTO, YTO CYIIECTBYIOIIUE
TEXHOJIOTHH TepepabOTKH HCXOJHOTO 3€pHa B
MYKY TPaKTHYECKH HE OCTABJISIFOT B HHX KaKHX-
JI100 MHUKPO3JIEMEHTOB.
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UPIIMII"KuBM" IOKY uMm. M. Ay

Otpasen 2

Daemert | Becosoii %

5591
43.68

026

® « o o

Hrorn 100.00

Koxneertapuii:

3NEKTROHHOE H30BpaKeNHE 1

2 3
lonHaA wkana 1490 wn. Kypcop: 0.000

Pucynok 2. MuHepalbHBIN COCTaB HCCIECAYEMBIX 00pa3IoB

CyTtouHoe moTpeOsieHHe celeHa M3 IHIIe-
BBIX HCTOYHHKOB 3HAYUTENBHO pa3INYacTcs B
Pa3HBIX paliOHaX MHUpPa U KOJEOJETCS B MIUPOKUX
npenenax: B8 KHP — 8-11 Mkr naxe B paMkax oT-
nenbHbIX npoBuHiwmid, 400-500 mxr — B Kanane,
500-600 mkr — B HekoTopbix mrarax CHIA. B
Kazaxcrane B OoJblleil 9YacTH PErHOHOB 3TOT I0-
KazaTesib Haxonutcs B mpexaenax 20-67 MKr/CyT.
CornacHo HOpMaM (PU3HONOTHYECKUX MOTPEOHO-
CTel B DHEPTrWU M MHIIEBHIX BEMIECTBAX IS Pas-
JTUYHBIX Tpynn Hacenenust PecnyOnuku Kazax-

CTaH B OPraHM3M 3[0POBOTO B3pPOCIIOrO YeIOBEKa
€XKeCYTOYHO IOJDKHO moctymnaTh 50-75 MKr cene-
Ha [17, 18].

B pamkax ucciienoBaHuii BHIOpaH HCTOYHUK
ceneHa B (hopMe, oOecrieunBaronieit 6€30macHOCTb
€ro TPUMEHEHHs JUIsl OpraHu3Ma dYenoBeka -L-
Selenomethionine. BAJl Selenium coxepxwur L-
Selenomethionine, B konuuecte 20 mr (puc. 3).
TabnerupoBanbiii Selenium GbUT MOJATOTOBJIEH B
BUJIC TIOPOIIKA ITyTEM HM3MENbYEHHS B CIEIUalb-
HO¥ apdoporoii uarke.

o N

Pucynok 3. CeneHocoaep:kamiuii mpenapaT

B moxarotoBieHHBIE 00pa3lbl HCXOIHOM
MYKH HECKOJIBKHX COpTOB ObLT n00aBieH L- Sele-
nomethionine B cootrorennu xa 100 r myku 0,15

- 0,005 mr ceneHa, B 3aBUCHMOCTH OT CYyTOYHOTO
MOCTYIJICHHUS] B OPTaHU3M YeJIOBeKa.

B oOpaser Nel mo6asneno 0,15 mr cenen-
coJieprKariero npemnapara, B oopasen Ne2 — 0,015
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Mmr, B oOpazen; Ne3- 0,005 mr. Takoe cooTHomIe-
HHEe 00YCIIOBJICHO TEM, YTO MyKa BBICILETO cOpTa
[0 TEXHOJIOTHU TepepabOTKH CUUTACTCS B IUIAHE
HAJMYMS WCXOJHOTO COJCPIKAHMS Pa3IUYHBIX
MHHEpaJOB U BHUTAMHHOB MeHee O0OTalleHHOI,

yem Myka 1 u 2 coptoB. [loaroroBky oOpa3snoB
poBoAMIN Ha Oa3e maboparopuu «TexHomorus u
0€301acHOCTh MUIIEBHIX MPOIYKTOBY» Kazaxckoro
HAllMOHAJIBHOTO arpapHOro HCCIeI0BaTEIbCKOIO
YHUBEPCUTETA, PUCYHOK 4.

Pucynok 4. [TonroToBka 00pa3oB MYKH AJIS SKIIEPUMEHTATBHBIX UCCIICTOBAHINA

O6pa3npl MyKH, OOOTalICHHOW CEJICHOM,
ObulM cHOaHbl A aHalIW3a Ha MUHEPaNbHBIN
COCTaB B aTTECTOBAHHYIO HCIIBITATENIBHYIO PETHO-
HAJIBHYIO 71a00paTopuio WHKEHEPHOTO MPOodUIIs
«UPJIUID» FOKY um. M. Ay330Ba, Ha OCHOBaHUU
3asBKH Nel163, ot 10.02.2023 rona.

Pe3ynbrarel pEeHTreHOCKONMMYECKOTo aHa-
Jin3a HC BBIABUIIM CCJICH B KOHICHTpALUAX, 3asiB-

Konmentaprmi:

2 4
lonHE A wkans 1154 WMn. Kypeop: 0.000

JICHHBIX B HaIIMX HMccienoBaHusx. Ha pucynke 5
B KauecTBe IpHMepa MpHBeneH oOpasen obora-
[IEHHOH CEJICHOM MYKH BBICIIETO COpPTa, YTO
IpeArnosaraeT HeoOXOAUMOCTb BbIOOpa APYroro
MeToza /Uil 0OHapYyKEHUs CeleHa B 3asBICHHBIX
KOHLICHTPAIHSX.

BNEKTHOHHOS M3 OB MEHIE 1

5

Pucynok 5. MuHepaiipHBIH cocTaB 00pasiia MIIeHHIHOW MyKH, 000TamEHHOMN CeJIeHOM, BBICIIHNA COPT

Buvineuka xneboa. IlonrotoBka o0pas3noB My-
K1, 00OTaIlICHHON CeJICHOM, IPOBOIMIACE B COOT-
BETCTBHU C TPAJAWLIMOHHON TEXHOJOTHEH BBINEY-
ku xneba, (puc. 6): 500 r oboraiieHHONW MYKH
CMEIIUBAJIH C 5T OBICTPOJACHCTBYIOIIMX APOXMIKEH,
nobaBisii Boxy, Harpetryto no0 30°C, TmaTtenpHO
nepemMeruBani. PaccTolKy TECTOBBIX 3ar0TOBOK
MPOBOJMIIN B CIEIHATBHBIX METAUITMIECKUX TIPS
MOYTOJILHBIX XJIEOHBIX (hOpMax MpH TeMIIEpaType
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30-35C. 3amepsutn BpeMs paccTOMKH. XJeOHbIE
(opMBI C PacCTOMHONW MacCOW BBIMEKATH IPH
temneparype 200°C. 'oToBbIi xJIed OCTYXalu B
TEYeHHE 3 4YacoB, MOCIE YEro MPOBOAMIN aHAIH3
KauecTBa TOTOBOW MPOAYKLIMH HA MAacCOBYIO JO-
JIO BJIaTH, THTPYEMYIO KHCIOTHOCTH XJIEOHOTO
MSKHINA, TTOPUCTOCTh M OPTaHOJCITHYCCKUE TI0-
kazarenu [19].
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Pucynox 6. [ToaroroBka k Bblneyke xJjie0a, 000ralieHHOTO CEJICHOM

Pesynvmamut u ux oocyxncoenue

PesynpTarthl (U3NKO-XUMHUECKUX TOKa3a-
Teneld 0Opa3lOB MCXOAHOW MYKH MIIEHUYHOU

MIpeICTaBJIeHbl B TabmuIle 1, KOTOpbIe MOITBEP -
JIU WX COOTBETCTBUE CBOEMY COPTY,

I'OCT 26574.

Tabnuna 1. du3MKo- XMMUUECKHE TT0Ka3aTeNn 00pa3lioB MyKU

PCSy.]'ILTaTBI MUHEPAJIBHOI'O0 COCTaBa Kax-

Ilokazarens Obpaszer Nel | Oo6paszery Ne2 | Oo6paszery Ne3
3HaueHUE MOKA3aTes

Buaxnocts, %, He Oonee 14,9 14,9 13,5
[IpotenH, %, HE MeHee 15,73 14,26 14,76
301IbHOCTE, %, HE Oollee 0,40 0,27 0,80
Boponorinamenue, %, He 60Jiee 62,9 62,0 66,5
Kpaxwmai, %, He MeHee 71,1 72,7 68,5
[oBpesxkaeHHOCTD, %, He Oonee 26,13 27,11 31,82
Wnnekc 3eeHu, MI/i, He MEHee 70,82 64,12 56,75

OCHOBE KOTOPBIX MOXHO CA€JIaTh CJIEAYIONIUE

BBIBOBI.

Aaoro copra HCXOHHOﬁ MYKH B BUJC CPaBHUTECIIb-
HBIX AvarpaMm NpeJaCTaBJICHbI Ha PUCYHKE 7, Ha

MuHepaabHBI COCTAB HCCJIEAYeMOro NPOAYKTa

< 60
s 50
. 3
s 20
o 10
0 0
(1}
T ¢ 0 > P ‘
- ;
O6paseu, 1 -myKa nepsBoro 5147 48,21 0,33 0 0
copta
- ;
O6pasel, 2 -MyKa BbICLIETO 56,49 42,97 0,21 0,15 0,18
copta
O6paseL, 3 -MyKa BTOPOro 56,32 43,46 0 0 0
copTa

Pucynox 7. MuHepanbHBII cOCTaB 00pa3I0B Pa3IMIHBIX COPTOB MYKH
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B ucxomHBIX HCCleqyeMBIX COpTax MYKH
6e3 obOorareHns MPaKTUIECKH MTOTHOCTHIO OTCYT-
CTBYIOT KaKue-mnO0 MUHEpaJbHbIE BEIIECTBA, YTO
MOJTBEP)KAET BHIBOA O TOM, YTO CYIIECTBYIOLIHE
TEXHOJIOTUH  TepepabOTKU  3epHAa  IEPEeBOIST
UMeEIOIINeCs W3HAYaIbHO B 3€pHE MUHEpaJIbHBIC
SIIEMEHTHl B PACTUTENBHBIE OTXOIBI — IIEIYXY,
OTpYyOH, 36pPHOBYIO TTHLITb.

Ha ocHOBaHMM TONy4eHHBIX PpE3yJIbTaTOB
nokaszareneid Oe30macHOCTH B 00pasmax MYKH,
npoananm3upoBaHHblx B IOK® AO «Hammonans-
HBIA IEHTP SKCHEPTU3Bl U CePTU(UKAIMIY, CACNaH
BBIBOZ, 4YTO BCE €€ COpTa COOTBETCTBYIOT
TpeOoBanusM, ycraHoBieHHbIM B TP TC 021-2011.

Pentrenocnekrpanbublii  MeTon, oOora-
LICHHBIX CEJIEHOM 00pa3loB MYKH, U3-3a MaJICHb-
KOH KOHIIGHTpAIllii €ro B MPOJYKTaX, OKazaiucs

60000

—— Myxa 1 copra
—— Myka 1 copra_Se

50000

40000

30000

MHTEHCUBHOCTD, OTH.€/I.

20000

10000

1000 1500 2000 2500 3000 3500

ot
cM

1
500

Pucynok 8. O6oraiieHHas ceJleHOM MyKa HIIeHUYHas

[lomydeHHbIe pe3yNbTaThl CBHUIETEIHCTBY-
FOT O TOM, YTO JIJIi OOHAPYKEHUS CEIeHA B TAKUX
KOHULCHTpanuiax HaI/I6OJIee JOCTOBEPHLBIM M YYyB-
CTBUTENFHBIM METOJIOM SBIISIETCS METOJ pama-
HOBCKOM  CIIEKTPOCKOITUHU, KOTOPBIH  ITOKa3al
HaJgu4ue cejeHa B crekTpax oT 465 mo 2910, uto
MPENICTaBISIET BO3MOXHOCTh IIPOBEPKU KOHIICH-

HECTIOCOOHBIM €r0 OOHApY>KHUTh, B CBSA3U C OTHM,
OBLIIO MPUHSTO PEIIeHNEe UCCIeA0BaTh 00OTaIleH-
HYI0O MYKYy METOJOM PaMaHOBCKOH CHEKTPOCKO-
MUK C HCIOJIB30BAHUEM KOMIIAKTHOTO PamaHoB-
CKOro MHKpockoma — crekrpomerpa Confotec
MR350, koTopslii 06ecriednBaeT OBICTPBINA aHAH3
C BBICOKOH YYBCTBHUTEIBHOCTHIO. Vcmons3oBaH
J1a3ep ¢ JIMHOM BOJHBI 532 HM. 3amuch CIIEKTPOB
[IPOBOJMIACH B OAMHAKOBBIX YCJIOBUSIX IIPU KOM-
HAaTHOM Temmeparype. AHaJIW3bl NPOBEACHHI B
aKKpeIMTOBaHHOH nabopatopun «LlenTp pusmko-
XUMHUYECKHUX METOJOB HCCIeAOBaHMIDY benopyc-
CKOTO  TOCYAApCTBEHHOI'O  TEXHOJIOTHYECKOI'0
YHHUBEpCUTETa, T. MHHCK, UMEIOLIeH B HaIMYUN
npubop Confotec MR350. Pe3ynbrathl mpencras-
JICHBI Ha pUCYHKE 8.

60000 (-

50000

2900

= MyKa BBICIIEr0 COpTa
—— Myka BbIcIIero copra_Se

40000

30000

I/IHTCHCPIBHOCTB, OTH.CI.

20000

10000

1 1 1 L 1 1 1
500 1000 1500 2000 2500 3000 3500

-1
CM

TpaLUH CeJleHa B TEX COOTHOLICHMAX, KOTOpBIE
HEOOXOIUMBI JIJIsI 00OTAIlCHUS MYKH 3THM 3Jie-
MEHTOM, COTJIACHO CyTOYHOU MOTPEOHOCTH.

Ha pucynke 9 npezncraBieHsl TOTOBBIE W3-
nenusi (BeIIIEUYEHHBIN X71e0) U3 MYKH BBICILETO (a)
1 niepBoro copra (0), o0oraiieHHbIE CEICHOM.

0) 13 myxku 1 copra

Pucynok 9. T'otoBrle m3nenus (xired)
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a) VI3 MyK# BBICIIIETO COpPTa
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[lo opraHonenTUYECKUM TOKa3aTelsIM —
(dhopme, 1BETY, 3amaxy, TEKCType MSIKHIIA U BKYCY
TOTOBBIE U3JEINS COOTBETCTBYIOT CBOEMY COPTY.

CeneH B TeX KOHIIGHTpanusix u (Gopme, Ko-
TOpble OBUTH HICTIONIb30BaHbI B UCCIIEIOBAHUAX, HE
BIIMSCT Ha XyieOOTeKapHbIC CBOWCTBA OOOTAIICH-
HOM UM MYKH, a MOPUCTOCTh IMOJYYCHHBIX T'OTO-
BBIX M3/ICNIUH 3aBUCHT B OCHOBHOM OT PEKUMHBIX
MapaMeTpoB IOATOTOBKH TECTA /ISl BBIIEYKHA M
KOJIMYECTBA BOJBI IIPU 3aMece.

3axnrouenue, 6b1600b1

[IpoBenenHple uCCIEAOBAaHUS TTO3BOJIWIH
obocHOBaTh  (hOpMy  COENUHEHWs]  CeJieHa,
Oe3omacHOro JuUIsi TPUMEHEHHS B  IHUIICBBIX
npoaykrax - L- Selenomethionine, moarBepauts
JTaHHBIE O TOM, YTO B TIpoIiecce rmepepaboTKu 3ep-
Ha IO CYIISCTBYIOUICH TEXHOJOTUU MOJydeHHAas
MyKa TPaKTUYECKH HE COJICPKUT MUHEpAJbHBIC
JJIEMEHTHI, KOTOPBIE COJEPKAIHCh B 00O0IOYKe
3¢pHA, B CBS3HM C 3TUM, HEOOXOIUMOCTh €€ 000-
raiieHusl TeMU WM UHBIMHU COIMAJIBLHO 3HAYMMEbI-
MU MUHEpATbHBIMI U BUTAMHUHHBIMHU COEIMHEHU-
SIMH  SIBJIIETCSL AKTyaJbHOW. YCTaHOBJIEHO, 4YTO
npu 100aBJICHNH cejleHa B cooTHomeHun Ha 100 r
myku ot 0,15mr g0 0,005 Mr, B 3aBUCUMOCTH OT
copTa MyKH, BO3MOXKHO OOECHEYHTh CYTOUYHYIO
HOPMY CeJIeHa JUIs OpraHu3ma. Y CTaHOBJICHO, YTO
JUISL aHaJiu3a CeJICHa B IMHUIIEBOM IMPOIYKTE B Ta-
KHX KOHIICHTpAIHsIX, HanOoJee TOIXOMSAIIUM SIB-
JIIeTCS METOJIOM PaMaHOBCKOW CIIEKTPOCKOIIUHU C
KCIIOJIb30BAHUEM KOMITAaKTHOro PamaHOBCKOTro
MHUKPOCKOIIA — CHEKTPOMETpa, KOTOPBIH, TTO3BO-
JIeT ONPENENsITh CEJIEH B CHEeKTpax oT 465 1o
2900, 9yTO MOATBEPKIAET UyBCTBUTEIHHOCTh MeE-
TOAa K MHKPOKOHIICHTPAIUSAM HCCIICIyEMOIo
JJIEeMEHTa. YCTAaHOBJIEHHI TOTPEOUTEIbCKHE Xa-
PaKTEPUCTUKUA T'OTOBOIO XJieOa, MCIECUYCHHOTO W3
00OTaIllCHHON CEIEHOM MYyKH — MaKCHMalIbHOE
3HAYEHHE TOTHSATHS TECTa COCTABWIJIO B CPETHEM
75%, KO3 PULMEHT Ta30yaepKaHUsl B CPETHEM -
80%. OpraHonenTUYeCKUe XapakTEPUCTUKH TO-
TOBBIX W3JICIUI COOTBETCTBOBAIM YCTAHOBJICH-
HBIM cTaHAapTaM TpeOoBanuii. llomydeHHble pe-
3yJBTAThI 10 OOOTAIICHUI0O MYKH CEJICHOM JIOJIK-
Hbl BHECTH BKJIaJ B JAJBHEHIIYIO IPAKTHKY (Gop-
TU(UKAUY TUIIEBBIX MPOIYKTOB HEOOXOTIUMBIX
JUTSL OpraHu3Ma MUKPO3JICMEHTOB.

KoH(uuKT HHTEpEecoB

Bce aBTOpBI mMpounTaA M O3HAKOMIICHBI C
COJIep)KaHUEeM CTaThll U HE HMMEIOT KOH(IIMKTA
HMHTEPECOB.
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YbUIAbIPBIK OHIMIHIH CAHACBI MEH KAYHICI3AIITH I1HIKI
KAJAFAJIAY )KYUECI HET'T3IHAE )KOFAPBUIATY

K.B. KA3AHT'EJIB/[HHA * JILK. BAUBOJIOBA " | I'H. )KAKCBLIIPIKOBA %,

iD] <
HIA. AB)KAHOBA ™= | I'H. /IEBAH k

(«AIMATBI TEXHOJIOTHSIBIK YHUBepcuTeT» AK,
Ka3zakcran, 050012, Aamarsl K., Tese 6u komur., 100)
ABTOP-KOPPECIIOHICHTTIH IEKTPOHABIK momTackl: zhanna.kzb@gmail.com*

Maxanaoa 6anvlx OHiMOepine KamviCmbl HOPMAMUSMIK-KYKbIKMBIK aKmiiep Kapacmulpblibln, 0aapobl
JcaKcapmy makcamuplnoa Kaoazanay mypanst aknapam oepinzen. Jlocukanvlk mandayovl, caaplcmuipyost, 01apovl
monmapea Gipikmipyo0i dcone Hcainsl KOPbIMbIHObL HCACAYObl KAMMUMBIH HCYUeNIK-aHaTUmUKAIblK 3epmmey 0en
amanamuli 30ic KOI0AHBLAAObL. YbLIOBIPLIK OHIMOEpin OHOIpYy Ke3inde axnapam icunay 3epmmendi nucone
kenmipindi. Hlukizammor mynkinikmi onimee aiinanovipy yHcone onvl camy npoueci cunammanzan. AuKbIHObIKMbL
Kammamacwslz emy yuwlin 0aivlK OHIMOEPiH OaKvliay jyHcane 01apobly mIpWiniK yuKaiHiy ap Ke3eHiHoe ecen depy
npoueci manoanovl. Kaoazanayoviry muimoi scyiieci YaimmolK 3aHHAMAHDBLY HCIHE XATbIKAPAIbIK MANanmapobl ec-
Kepe omulpbin, OHOIpicCMIN, CAKMAYObIH, MACLIMAIOAYObIH, OHOCYOIH JHCIHE MaAyapovl camyobvll, 0apnvlK Ke3eHoepin-
0e 0anvlK OHIMOepiniy Kayincizoizi MeH candacvlH 0aKblIAyObl AUKbIHOAY2a MYMKIHOIK Oepedi. Kaoazanay scyiieci
mayapovlyy, wivley meziH AHBIKMAy2d, ail Kayin myblHOA2AH XHcA0aioa NPOYEcmiH CAmvlCblH Hemece OHIMOI
AHBIKMAy2a JHcoHe 01apobl a3blK-myaik mizoecinen wivizapyza komekmeceoi. Tuki Kaoazanay scyitecin Konoamny
oHOdipicmi ycaxcapmyobvl, COHOAN-aK, OAliblH OHIMHIH, CAnacol MeH Kayincizoizin apmmulpyosl KAMmMAamMAacol3 ememini
AHBIKMA0bL.

Heri3ri co3nep: ybLIABIPLIK OHIMI, cana, Taram Kayimcizairi, kamarajay, 0akpuiay, uaeHTudU-
KAUMSJIBIK Oeqriiep.

MOBBIIIEHUE KAYECTBA U BE3OITACHOCTH UKOPHOM ITPOJAKYIIUA
HA OCHOBE CUCTEMBbI BHYTPEHHEHN ITPOCJIEXKUBAEMOCTH

JK.b. KA3AHTEJIBJTHHA*, JL.K. BAUBOJIOBA, I H. JKAKCBIJIBIKOBA,
IILA. ABJKAHOBA, I'H. I/IEFAH

(AO «ATMATHHCKHIT TEXHOJIOTMYECKHil YHUBEPCUTET,
Kasaxcran, 050012, r. Aamarsl, yi. Toge 6u, 100)
DnekTpoHHas MoYTa aBTopa-koppecnonaenra: zhanna.kzb@gmail.com*

B cmamve paccmompenst nopmamueno-npasogvie aKmol, céA3aHHblE C PbIOHOIU NPOOYKUuUell, U npeocmasieHa
ungopmayua no npociexdcusaemocmu ¢ uenvio ux yiayuwienus. HMcnonvzyemca memoo, Ha3v16aeMulii CUCHEMHO-
AHATUMUYECKUM UCCTIe008AHUEM, KOMOPbLIL 6KII0OYAEm 6 cefs 102uiecKuil AHANU3, CPAGHEeHUe, 00beOuHeHUe UX 6 Zpyn-
nol U cocmaenenue od0wUx 6v160008. H3yuen u npueeden coop ungopmauuu npu u3zecomoeaeHuUU UKOPHLIX U30eUil.
Onucan npouecc npespauieHus colpbsa 6 KOHEUHblil NPOOYKIM U €20 npooaricu. AHANU3UPOSAH NPOUECC OMCeHCUBAHUA
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PBLOHBIX HPOOYKMOG U COOOWICHUIL 0 HUX HA KAXCOOM IMANE UX HCUSHEHHO20 UUKIA 0I5l 0DecneueHust npo3pavHoCcmu.
Dpdhexmuenan cucmema npocnexcusanusn no3eoaum onpeoenums KOHMPOab 0e30NACHOCU U Ka4ecmea PuloHoil npo-
OYKyUu Ha écex CMAoUAX nPou3600CMed, Xpanenus, mpaHcnopmuposanus, nePepadomKu u peanu3ayuu npooyKmos,
APUHUMASA 60 GHUMAHUE MPEOOGAHUA HAUUOHATLHBIX U MENCOYHAPOOHBIX HOPMAMUBHBIX O0Kymenmos. Cucmema npo-
CNeHCUBACMOCIIU NO36ONIACI ORPEOeUNmb HCUSHEHHBLI YUK COIPbA WIH RPOOYKMA, 8 Ciiyuae HeHAOEeHCHOCU Ul
HeyCmouuueoCcmu nomMozaem 6blsAUMb NPoOAeMy U UCKIIOUUMb €20 U3 UERU MEXHON0ZUYecK020 Rnpoyeccd.
Yemanoeneno, umo ucnonvzosanue sHympenneil cucmemol RPOCIEHCUGAHUS AKMUGUUPYEM U YCOBEPULEHCIEYem RPO-
U3800CHB0, A MAKIHCE NOBLIUUACH KAUECHE0 U De30RACHOCHLb 20M080T NPOOYKYULL.

KiioueBble cjioBa: HKOpPHadA NPOAYKIMA, Ka4eCTBO, INUIICBast 6630HaCHOCTb, KOHTPOJIb, IIPO-
CIICKUBAECMOCTD, nneﬂan)mcaupmHﬂme NMPU3HAKMU.

IMPROVING THE QUALITY AND SAFETY OF CAVIAR PRODUCTS
BASED ON AN INTERNAL TRACEABILITY SYSTEM

ZH.B. KAZANGELDINA¥*, L.K. BAYBOLOVA, G.N. ZHAKSYLYKOVA,
SH.A. ABZHANOVA, GN. ILEBAY

(«Almaty Technological University», Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author e-mail: zhanna.kzb@gmail.com*

This article examines the regulations concerning fishery products and presents information on traceability to
improve them. A method called system-analytic research is used, which involves logical analysis, comparing things,
grouping them together and drawing general conclusions. The collection of information in the manufacture of cavi-
ar products is studied and given. The process of converting raw materials into the final product and selling it is de-
scribed. Analyzed the process of tracing and reporting fish products at each stage of their life cycle to ensure trans-
parency. An effective traceability system will help to determine the safety and quality control of fish products at all
stages of production, storage, transport, processing and marketing of products, taking into account the requirements
of national and international regulations. Traceability system allows to determine the life cycle of raw materials or
products, in case of unreliability or instability helps to identify the problem, and exclude it from the chain of techno-
logical process. It has been found that the use of an internal traceability system will enhance and improve produc-
tion, as well as improve the quality and safety of finished products.

Keywords: caviar products, quality, food security, control, traceability, identification features.

Kipicne KaMTaMachl3 eTyIiH 3aMaHayd aKHIaparThIK

Kazakcran PecryOnmikacsiiia 6anbIK eHiM- OarapiiaMaiblK-TEXHUKAIBIK ~ KYpaigapbl  MeH
JIepiHiH carnachkl MEH Kayilci3liriH apTTeIpy Mace- onictepin maitnanany [2, 4] kaxer.
Jieci Kasipri yakpITTa ©3eKTi Macene OOJbII OTBIP. Banbik eHepkaciOi cekTopbIHA KaJlaFamay/ibl
OHIMHIH TYPaKTbI canacskl MEH Kayincizairine Ko €HTi3y JkoHe Oip eHIIpICTEeH ThIC MIBIFapy — Oy
keTkiz0er, KazakcTaHIbplK KoCIHOPBIHAAPIABIH JIAMBIIT KeJIe JKaTKaH JKaHa TYXKbIpbIMJaMa. bip xa-
TaOBICTBl WHTETPAIMSACHIH JKY3€re achlpy MYMKIH FBIHAH, OJ YKOFAaphl Canayibl TYNKLUTIKTI ©HIM ©HII-
emec. HapbIKTBIK KaTblHAacTap >KarnailbIHIA PyAi KaMTaMachl3 €TETiH CallachlHbIH TYPAaKThI JICH-
TYTBIHYIIBIIAP JKOFaphl CallaHbl PAaCTANUTHIH JKOHE reffiiH KamMTamachbl3 eTefi, eKiHIII >KarblHaH, Kaja-
Kayilci3mikKe Kemimaik OepeTiH a3bIK-TYJIKTI rajay opTypi OKurajapra OalIaHbICTBI IIBIFbIH-
tanan erexi [1]. JapZpl a3aiTyIbl KAMTAMachl3 €Telli, MbICAJIbl, OHIM

Kanaramay HeriziHme OasblK ©HIMIEPiHIH cara cTaHAapTTapblHa COUKEC KeIMETeH JKaraiia.
camachl MEH KayilcCi3airid 0akpiay YIIiH KeIeH I Bajbik eHIMIEpiHIH Kayilci3miri MeH caria-
KYHENK TOCIi Kypy KaKeT: THICTI 3aHHAMAJIBIK CBIH 3epTTey MaKcaThlHIa KaJarajiay Heri3iHjie Jie-
aKTinepai a3ipney; OaiblK ©HIMAEPiHIH canachl peKTepail Kyleney YIIiH HOPMATHBTIK - KYKBIKTBIK
MeH Kayilci3airi KepceTKilITepiHiH MOHUTOPUHTI aKTiJIepre aHATUTUKAJIBIK TIOJTY KYPTi3iiii.
KYHEJEpIH KETUIAIPY; OHIMAI CoMKeCTeHIIpY 3epmmey mamepuanoapvl meH 20icmepi
YIIiH TagOanayfa KOWBIIATHIH TaJanTapIbl KaTaH- 3epTTey KYMBICBIHAA JKYHENiK — aHalu-
Jaty; cTaHaapTTay >KeHiHAerl KyKarrapasl (eHiM- THUKQJIBIK 3€pTTEY OAicTepi, JIOTHKAIBIK TajJay,
re apHaJFaH CTaHJAPTTap MEH TeXHUKAJBIK IapT- CANIBICTBIPY, TONTACTBIPY, JKAJMBLIAY OmicTepi
Tap) ©3eKTeHIIPY >KOHE ONapIblH SIEKTPOHIBIK KOJIJaHBUIABL.

0aszanapblH KYpy; aKapaTThIK KYHEHIH KYMBICBIH
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Kenen omarpiablH TeXHUKANBIK periiaMeHTi
(KO TP 021/2011) «Tamak eHiMAEpiHIH Kayirci3-
nik Tanantapei»; 1SO 22000:2005 «Tamak eHiM-
JICpiHIH KayilCI3iriHIH MEHEIDKMEHT KYHeci»
XalbIKapanblK CTAaHAapThl Talantapbl; Tamak
eHIMJIepl OHIIpYy >KOHE TYTHIHY Ti3OeriHmeri Oap-
JBIK YHBIMIApFa KOWBUIATHIH TajanTtap; AJMMEH-
Tapuyc kopekci; Tamak eHiMmIepi Oakpuiay >KoHE
ceprudukarray  JKyWeciHIe  KOJJIaHBLIAThIH
MEXaHU3M pETiHJIe OHIMHIH KalaraiaHy /Oakbl-
nany npunnunrepi (CAC/GL 60-2006); MEMCT
ISO 12875-2016 banbik eHiMaepiHiH OaKbUIAHYHI.
OcipireH OanbIKTaH ajbIHATHIH OHIMAL Tapary
Ti30eKTepiHJeri aKnapaTka KOWbIIaThIH TajanTap.

doeduemmepze uiony

bameik eHIMIEpiHIH HAPBIFBI TYTHIHYIIBI
YUIiH KOWBUIATBIH TajanTapAbl TapMOHM3ALUS-
Jayapl  KakeT eredil. TaramablK — Kayimci3mik
CaJTaChIHIAFbl XaJbIKapaJblK HOpMAaJaynbl Talaay
HOTHXKECI OaNbIK OHIMIEPIHIH KayilcCi3miriHig
MPUHIUITEP] MEH KayilCi3aiK TananTapsl SpTypii
SNJICp/IiH 3aHHAMANBIK OpTaHJaphbl TaparblHAH
»KOFapsl Hazapaa 0oJbI oTeIp [3].

HCO 22000:2018 coiikec «¥HbIMOap oHIM
MapTUSACHIH OeNrijieyre oHe oJapiAblH IIHKi3aT
MapTHICHIMEH OalIaHBICBIH OPHATYFa, COHBIMEH
KaTtap onapJisl OHJEYy KoHe KabJpIKTay OOHBIHIIA
*ka30anapMeH OalIaHBICBIH OpHATYFa MYMKIHJIK
OepeTiH OaKpLUIAHYIIBUTBIK JKYHECiH KypacThIpy
KoHe KojimaHy Kepek» [5]. By okyite eHiM
NMapTUSACHIHBIH INHKi3aTTaH Oacranm eHIey MeH
OTKi3yre NIeiiH JKOJIBIH OaKpUIayFa, SFHU Tayap.Ibl
opOip TEXHONOTHSUIBIK KEe3eHIE COUKECTEeHIipyTe
MYMKiHIiK Oepeni. Anmmentapuyc KomekciHig
(CAC/GL 60-2006) «Tamax eHimaepin Oakpuiay
KoHE cepTH(HKATTAy KYHECiHIe KOJIaHbLUIATHIH
MEXaHU3M PETiIHJAC eHIMalI Oakbuiay/Kaaarajiay
MPUHIIMINTEPI» 2-06IIMiH/IE OHIMHIH OaKbUIaHYI
«Tamak eHIMIEpiHIH KayiNCi3AiriHiH THICTI mapa-
JAPBIHBIH ~HOTHXKENITi, MeXaHW3Mi», MBICAJbI;
TaMakK OHIMJIEPIHIH 9JIeyeTTI Kayilci3airi Macee-
JepiHe KaMTbUIFaH >KaOIbIKTayllbllap Hemece
KIMEHTTEp Typajbl akKnapartel Oepy, COHBIH
ilIiHae OHIMHIH MAaKCaTThl IKIPI/OHBI KOO
periHze aHbIKTana s [6].

Kazakcran PecnyOnmkaceinga eHAipicTi
Kajarajay MEH TaMaK OHIMJEPIHIH alHallbIMbI
KyHeciH KypacTelpy koHe Kommany CCY¥

125

kemicimepine, KelneH omarbIHBIH 3aHIAp JKOHE
3aHHAMAJBIK ~TaJanTapblHAa Ccail  OpBIHIATYHI
kepek. Kazakcran PecnmyOnukaceiHma —Oamibik
OHEPKOCIOIHAe Kajaralay[pl KCHIHCH CHTI3y
KaKETTUTIrl OipKaTap Mocerelnepre HeETi3IeNTeH,
oNapAapl  OIENly — 3aHHAMAJBIK  TaJanTapibl
Kajaranay MocelelepiH  KelIeHIl  Kapayubl,
COHBIMEH KaTap ailHaJbIMHAH BIKTHMal KayilTi
eHIMII Oip/ieH coliKkecTeHipyre, aWKbIHAayFa
XKoHe TaOyFa OallIaHBICTHI TalChIpeIC Oepymriiep
MEH TYTBIHYIIBUIAp apachlHAa  CEeHIMILTIKTI
apTTHIPYIBI KEIIeH I KapayIbl Tajlar eTei.

Kanmaramay oxyileciH eHrizy TeMeH[eTi
MoceJIesIep/l MICTIe/Ti:

—carnachl colikec eMec eHIMl 0o any;

—OHIM/Ii aJbIN TacTay Ke3iHJe JKYPri3iieTin
olepanysuIapabl OakpLay;

—TybIHJaFaH Macenenepai 3epTTey,
TajanTapra colikec eMec eHIMIEepAiH TyBIHAAybIH
ANJIBIH aly;

—YUBIMHBIH KEPTUTIKTI KOHE XaJBIKAPAJIBIK
3aHHAMaJbIK HOpManap MEH TYTHIHYIIbLIAPIbIH
TaJIANTapbIH OPBIH/IAYBIH KOPCETY;

—OypMaray skaraaiiapein aikeiaaay [2, 7].

OKiHIllIKe Opali Ka3aKCTaHIBIK KOCITOPBIH-
Jap TayapAasl OHJIpy OapbIChIHAA aKMapaTThiH
JKETKUTIKCi3/iriHe OalIaHbICThl KUBIHIIBLTBIKTAP-
ra Tam Oomazapl, Oenrimi Oip Tayap HapTHICHI
KaHJall OHIIPICTIK Ke3eHJe OpHaJaCKaHbl, OHBI
eHIipy OapbICHIHAA KaHAal Marepuajiap KoJiia-
HBUIFaHbl, TEXHOJIOTHSHBIH OY3bLTYBI, HINKi3aTThI
CaThII alry Ke3iHje YPBIC )KocmapiaHday CHUSKTHI
Macelesepre yinblpaiabl. OHIIPIC TapUXbIHBIH
0oiMaybl ©HIMHIH TarlChIppIC OepyneH Oacrar
TYTHIHYIIBIFA JICHIHT Ke3€H 1€ TIPIIUIK [UKIIMEH
Oackapyra MYMKIHIIK Oepmeiini. bys naiibin
OHIMHIH  O3iHJIK KYHbIHa  JKOHE  JKAJIIBI
KOCIIOPBIHHBIH, THIMTUTITIHE 9Cep eTefi.

Homuxcenep scone onapovt mankwiiay

Banbik enimziepiH Kajaranay orneparusiiapbl-
HBIH Ti30€TiHe KaTbICaThblH ONEpaToOpiapiAblH, CHIPT-
Kbl KaTBICYIIIBUIAP PETiHJE KeMe KOHEe Keme Heci,
aKBaecipy KOMIAHUSCHI, OHEPKACIM, OemeK cayna
JKOHE JIOTMCTHKAIBIK KOMIIAHWSI CHSKTBI Herisri
TYpJIEpiH AHBIKTANTBIH JKaJIbl MHTErPALMsUIAHFaH
JIropuTMI d3ipJieHin YChHBULIBI (1-cyper).
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Cakray yarpiThbi

Cyper 1. banpik eH/Iey KoCITOPBIHIAPBIHA KaJaFanay )KYHeCiH YHBIMIACTRIPY aJTOpUTMI.

1 cyper Heri3iHIe KaJaralayJblH aJTOPHT-
MiH Kypy, OanbIKTBI aylaraH >KepiHEH TYTHIHY-
IIbIFa JICHIH Kajarajay HETI3iHJE callaHbl Tajjay
YIIIiH aKIMapaTThl CAaKTayFa XoHe Ti30eKTiH 0apiIbiK
KATBICYIIbIApbIHA ©HIM MapTHACH! KalllaH, Kaiaa
TYpPJICHETIHIH JKOHE OFaH KIM XayanThl eKeHiH
xabappap eTyre MyMKiH/IiK Oepe/ii.

JKorapeia aliTbUTFaH aKmaparThl TYHiHICH
OTBIPBIN, OAJIBIK OHAEY KOCIOPHBIHIAFHI YBUIIbI-
PBIK OHIMIH OHIIPY/II KAMTaMaChI3 €TETIH KOOaHbI
ycbiHaMbI3. Meican petinnge MEMCT 20352-2012
«KeHcik Ty3manraH OasblK ybULABIPHIFBEL. TexHH-
KaJbIK TalanTap» CoWKec OHIIPUIETIH KEHCIK
TY3laiFaH ybULABIPHIK (Oap Oonica  OipiHmn
CYPBIITaH TOMEH €MEeC LIMKi3aT-YbUIIbIPBIFbIHAH
Kacayajpl) OHMAIpICI Ke3iHAe akKmapaTThl JKUHAY

-

BaTRKTEL KalLLIay

nporeccin  Kapacteipambiz  [8]. By eHiMHIH
tagOamanysl MEMCT 11771-1993 «banbikran
JKacaJaTelH KOHCEpBiiep MeH npecepsrep. Kanray
KoHE TaHOajay» CoMKec JKy3ere achbIpbUIaibl,
OHBIH  TajanTapbl  COHAAH-aK  YBUIIBIPBIK
OHIMJIEpiHE MTPHUX-KOATH KANBIITACTHIPY Ke3iHIe
eckepinyi kepek [9].

Kyxarranpll HerimeiareH >XyHeHi Kypy-
JIaFbl aJFbl MAPT OHIM eHJIpici Ke3iHzeri Koiua-
HBICTaFbl TPOLEAypaiap MEH OIlepanusiapasl
tangay Oomnbin Tadbuiaasl [10]. O ymrin mmkizat-
THl KaObUImaygaH Oacrtarl, COHFBI OHIMII OTKi-
3yMEH asKTalaThblH OINepalysiap PETTUIIr ChI3-
0achlH aHBIKTalMBI3. Onepanusuiapasl chi30ara
ColikeC OHIM Typaslbl KyKaTTalFaH aKmaparieH
OailylaHbICTBIPaMBbI3 (2-Cyper).

- )

TIapTHARLIE TYeYl TYPRLILD RYSEATTAR,
Kol meH TyCy Kysi
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Nel-men Ne7 HykrtenepHiH cuUOaTTamybl
ce30ara ColKeC YBUIABIPHIK OHIMI OHIIPICiHIH
TEXHOJIOTHSIIBIK ~ ChI30achl OapbICBIHIA  OaJbIK
OHIMIHIH KaJaraJaHyblH KaMTaMachbl3 €Ty YVIIiH
Heri3ri omic  TayapablH  OapiblK — TIpHILTIK
LUKIIBIH/IA KYHeneyai KolIlaHaMBbI3!

1-mi GaraHazma MIMKI3aTThI OAKbLIAy KOpPCET-
Kimrepi kenripinren. byn perre, omap BIKTUMAa
(U3HKATBIK, XUMUSUIBIK KOHE MHMKPOOHOIOTHSIIBIK
KayinTi akTopiap TYpFhICBIHAH MYKHST 3€pTTENeIi.
OpO6ip mmwmKizar Typi OOHBIHINA OHBIH (DHU3HKAIIBIK
KYHiHIH CHIIaTTaMachlH XKOHE MAacCachlH YJIFAWTYy,
OyIiHy OenriniepiH >kachlpy MaKcaTblHAa OypMarnay
XKOHE ©HIM Typi OOHBIHINA akaymap TypaJibl
CHUIIATTAMACHIH eCKepy Kepek. blmram memmepin,
pH, cy 6encenminiria (JIm>), KpIIIKBUIIATATHIH 3aT-
Tap THUOTEPiH, (EPMEHTTENETIH KOMipCynapipl,
KOHCEpPBAHTTapIbl, ayblp METAIAap JKOHE KayiIlTi
MUKpOaF3ajap MeJIepi, COHPIMEH KaTap eIeMi
MEH TIIIIHIH KOPCETY KepeK.

2-m1 OaraHana mMKizar — OaJBIKTBEL 0eul-
MIeKTeyACH KeHiH, MXEeTUTy Ke3€Hi, YBUIIBIPBIK
OJIILICH/IC], TaFalbIHAATYbI, MEXaHUKAJIBIK 3aKbIM-
JAaHYBIHBIH ©JjIIeMi OOWbIHINIA CypbINTay OacTa-
naapl. ByJl Ke3eHre eHAIpicTeri OHONIOTHSIIBIK
XKoHe (M3WKANBIK KayinTi (hakTopiapIslH YII-
FalObIHA 9cep eTel. YBULIABIPHIK IHKi3aThIHBIH
canachliH OakpUiay OOWBIHIIA HIapajapibl KYprizy
OapBICBIH/A: CYPBINTAyAbIH TYPHIC OOTYyBIH OaKbI-
nay, KbI3METKEpJIEpAi OKBITY, CyAbIH >KOHE OHIi-
pICTIK KaFmalbplHAA TEMIIEPATYPaIbIK PEKUMIH
KaJarajnay, onepalusHbl JYPBIC KYpriyai Oakbl-
Jay, €JIEKTI TaHOay XOHE aybICTHIPBUIYBIH OaKbl-
nay, >KYMBICIIBUIAP/BIH CaHHUTAPJIBIK TaJarTapbl
MeH KeKe THTHEeHACHIH KoHE jKa0/IbIKTapAbl OHJIeY
OOWBIHINIA TAaNATAP/IBI KalaFaliay JKyprisijen.

3 sxoHe 4 OaraHaap/a ybUIIBIPHIKTH OHICY
KOHE Ty3/lay oOmepanusyiapbl, ©CIMIIK TeKTi
Kocnayiappl apajacTblpy XYpeldi, an IMpoLecTi
enuen Oysln TYrO asikraiinel. Kocnamapasl eHrizy
MOJIIIepiH Oakpuiay KayilnTep/i Ky3ere achipy
BIKTUMAJIJbUIBIFBIH MAaKCUMAJIIBl TOMEHJIETY YIIiH
KETKUTIKTI KaraH 0oy kepek. OHBIH OapbIChIHAA
caracelH 0aKpUIay Mapaiapbl: YbULIBIPHIKKAIT TIeH
YBUIIIBIPBIK KATHIHACHIH OaKbLIay, TY3bl MOJIIep-
ey, KbI3METKepJIep/iH jKeKe TUTHEHAChIH Kajara-
nay JKoHe KaOJBIKTBI eHjiey OOMBbIHIA HYCKay-
TBIKTapbl Kajaranay, eJIleM Kypalaaplbl TeK-
cepy, JKaOABIKTBI NPOQUIAKTHUKAIBIK TEKCEpy
KOHE OHBI OanTay >Kyprisiyesni.

5, 6 xoHe 7 OaraHanap/bl KApacThIpy Ke3iH-
Jle KoiiMaJa OpHallaCKaH XoHE KOWMalaH eTKi3i-
JIETiH OaNbIK OHJCY KOCIMOPBIHAAPBIHBIH JIaibIH
OHIMICp KOWMAChIHA JKOHENTIICTIH TayapiIbiK
Oipmik caHBIH OakpUIay KaKETTLIT Kajara-
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naHagpl. Kanramanel OpHanacThIpy, KbI3METKEp-
JIepi OKBITY, CaKTay IapTTapblH OaKbLIay, OJIIey
KYpallJapblH TeKCepyAl OaKplIay Kyprizijen.

HITpux-KoaTel  KaNbIITACTBIPYy  Ke3iHZe
TaMak OHIMJAEpIH OHAIpYIIiIep YIIiH aylaHfaH
HeMece ecipiUreH OanbIKTaH OHMIPIITEeH OalbIK
OHIMZIepl OHIIpiCiHIe IIMKi3aT, MHIPUAUEHTTED,
KOCAJKbl ~ Marepuanfap Typajibl axKmaparThl
xunakray MEMCT 1SO 12875-2016 (aynanran
Oanbik yrriH) sxone MEMCT ISO 12877-2016
(ecipinireH OanbIK VIIIH)  XaJIBIKApaJblK CTaH-
JapTTap HETi3iH/Ae KaJbIITaCThIPHUTYBI MYMKIiH.

Kopvimuinowt

Tynki TYTBIHYIIBIFA KaJaraiay Typaibl ak-
maparneH KaMTaMachl3 €Ty MakcaTblHIa KaJara-
nay KYWeCiH Kypy OaibIK ©HIMIEpiHIH TYTacThI-
FBIH, OHBIH IHIIHAE OAJBIKTBIH OaJIFBIHILIFBIH
Oaramayra MYMKIHIIK Oepeni, Oyl Ke3 KeJreH
TYTHIHYIIBIFA cayla AYKeHiHAe OaiblKk Hemece
OaJIbIK OHIMJIEpl KalllaH, Kalja >KoHe KaJjai
caTbUIFaHbIH, Kajlaili YCTalfaHbl, ©HJIEJIeHI,
TachIMAJIIAHFAaHBl JKOHE CaAKTaJFaHbl Typalibl
Oimyre MyMmKiHZIK Oepemi. Bysm COHFBI TYTBHIHY-
IIbIFa OaJIbIK ©HIMJCPIHIH MapTHsUIAPbIH CaHAJIbI
TYpZe TaHAayFa MYMKIHIIK Oepei.
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®YHKIIMOHAJIbHBIE CTAPTOBBIE KYJIBTYPBI IVISI MSICA:
HNCCIEJOBAHUE TEXHOJIOI'MYECKOU U ITPOBUOTUYECKOU
XAPAKTEPUCTUKHU

AM. TAEBA *, b.A. PCKEJ[JTUEB , C.H TYMEHOB ,

M.A. ABCAJTHMOBA , A.X. BEUCEMBAEBA , HK. ABUJIDMA’KUHOBA ™ |

(ATMATHHCKHI TEXHOJIOTHYECKHil YHHBEPCUTET,
Ka3zaxcran, 050012, r. Anmarsl, Toste 6u 100)
DneKTpoHHas ovTa aBTOpa-KoppecnoneHTa: a.taeva@atu.edu.kz*

Ilpumenenue cmapmogslx Kyaibmyp 6 MexXHON02UU MACHBIX RPOOYKMOE CHUMCAEHT NPOOOJIHCUNENbHOCb
npoyecca u ynyuuiaem opzanonenmuyeckue nokazamenu. Boioop cmapmoesoii Kynemypel éxkniouaem ¢ ceba pas-
JIUYHbIE IMANDL U AGTACMCA 0060ILHO CLONCHBIM NPOUECCOM: RPeOsapumebHan XapaKkmepucmurka ¢ 1aoopamop-
HBIX YCI06UAX; OMOODP HaAubOIee NEPCNEKMUBHBIX WMAMMOG; 1aOOPAMOPHAs NPOBEPKA U OKOHYAmMeNbHAA RPO-
6epKa 6 Kpynnomacuimaonoii pepmenmayuu. B nacmosuwiee epems 6v160p QyHKyuoOHaIbHolU CMapmogoii Kyibny-
Dbl 6KI0Yaem ewje 00UH IMan, CA3AHHLBLL C OUECHKOU YHKYUONAIbHBIX céolicme. B dannoii cmamve npusooumcs
npumep UCnOIb306AHUSA NOIMANHO20 NOOX00A O OMOOPA NEPCHEKMUBHBIX CIAPMOGHIX KYbMYP ¢ RPoOUomuue-
ckumu cnocoonocmamu. Hccnedosamenamu oviiu noayuensl HeCKOIbKO 6UO06 YUCMBIX KYabmyp Oaxkmepuil u3
0a306011 3aK6ACKU U ONpedeneHbl NOKA3Amenu hepmeHmamugHoll u mexHono2uuecKkoil akmugenocmeil. B evioenen-
HBIX WMAaMMAax Ucci1e006anu NPomeoaumudecKylo akmueHoCms, CROCOOHOCHb 60CCMAHOBIEHUA HUMPAN o8, KO-
auyecmeo causu, usmenenue PH, enuanue memnepamypuol na pocm, KOAUUECMEO CONU, A MAKIHCE NPOOUOMUYECKUE
RPU3HAKU. YCHOUYUBOCMb K AHMUOUOMUKAM, GLIHCUBAEMOCIY 6 KUCAOIL Cpede, CHeneHb 63aUMO0eliCIGUs ¢ 60-
001t (2uopoghobnocms), cmenensv 63auUMO0CiCHEUA C CATbMOHENN0H U KuuledHoul nanoykoi. Hccnedosanus nposo-
OUNUCH 68 CPAGHEHUU C HEKOMOPLIMU KOJINEKYUOHHLIMU wimammamu. B pesynomame wumammor u3z 6a3zosoi 3axeac-
Ku 0bl1u cnocoonsl npogooums pepmenmayuio npu HUKUX memnepamypax u 001a0anu 0codoi cmenenvlio duo-
AKMUGHOCIMU, 6 MO 6PeMs KAK 01 KOJINEKYUOHHBIX WIMAMMOE OblilU GblIA6/1EHbL 0COOble RPOOUOMUYECKUE XAPAK-
mepucmuku no 2udpodooHocmu u 8bLIHCUBAEMOCHIU 8 YCI0GUAX, UMUMUPYIOULUX KUUIEUHUK.

KuarueBble cjioBa: cTapTOBasi KyJIbTYpPa, MICHbIE IPOAYKTHL, IPOOUOTHYECKUE DaKTepHuu.

ETKE APHAJIFAH ®@YHKIIMOHAJIIbI CTAPTEP KYJIbTYPACHI:
TEXHOJOT'UAJIBIK )KOHE ITPOBUOTUKAJIBIK CUTTIATTAMAHBI 3BEPTTEY

AM. TAEBA*, b.A. PCKEJIJUEB, C.H. TYMEHOB,
M.A. AFCAJTUMOBA, A.X. BEUCEMBAEBA, H.K. ABUJTBMAXXHHOBA

(AaMaTbI TeXHOJIOTHSIIBIK yHHBepcuTeTi, Kazakcran, 050012, Aamarsi, Teae 6u 100)
ABTOP-KOPPECTIOHICHTTIH dJIEKTPOHIBIK TomuTackl: aigul_taeva@mail.ru*

Em onimoepiniy mexnonozusacelnoa 06acmanksl MUKpoOOpPZaHU30epoi Ko10amy npouyecmiy Y3aKmubl2blH
meomenoemeodi dcoHe OpP2AHOTIENMUKANLIK KOpcemKiwmepin cozapvliamaovl. bacmankbl muxpoopzanuzoepoi
manoay eme Kypoesi npoyecc — apmypJii KezeHoepoi KAMmuobl: 36PMXAHAIbIK HCA0A0a AN0blH ala cunammay;
REPCREKMUBAIBI UMAMMOAPObl MAHOAY; KeH ayKblMObl ALUbIIYOAZbl 36PMXAHAIbIK, MEKCEPY HCIHE COH2bl meKce-
Dy. Kazipei yakeimma pynxyuonanowst cmapmepii opmanst manoay YyHKyuoHanodvik Kacuemmepoi dazanayza oaii-
Aanvicmoel mazel Oip Ke3enoi Kammuowvl. Maxanada npoduomukanvlk Kacuemmepoi KaMmumolH OaAcCmankul
MUKDPOOpZanu3oepoi manoay yuiin Ke3eH-Ke3eHMeH macindi Koaoauny muicanvl Keamipinzen. 3epmmeyutinep neziszi
dacmankbl maza GaKkmepuAanbvIK OpmManvly OipHeuie mypin anvin, pepmenmamugmi JHcane mMexXHONOUATBIK Del-
CenoiniKk Kopcemkiwimepin anvikmaovl. OKWAy1aH2aH WMAMMOAP RPOMEOTUMUKANBIK OelceHOiniKkmi, Humpam-
mapovl Kannvlha Keamipy Kaodinemin, wivipotuimoly moawepin, pH o3zepyin, memnepamypanuiyy ocyze acepin, mys3
MONIuepPin, COHOAll-aK, AHMUOUOMUKmMepze MO3IMOINIK, KblUKbLT Opmaoa omip cypy, Cymen apekemmecy 0apediceci
(2udpoghoomuLIbIK), canbmonena MeH ek MmasKuacLIHbIH 03apa IpeKemmecy 0apeiiceci ColHObl NPOOUOMUKAIIK,
benzinepoi zepmmedi. 3epmmeynep Keuoip KONNeKYUANbIK WHAMMOAPMEH CATbICHbIPMAbLL Mypoe HCYp2i3inoi.
Hamuboicecinoe nezizei aumblmibl WmMammoapsl MoMeH memnepamypaoa auivlmyza Kaoiiemmi eKkeHi aHbIKIMaavin,
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The use of starter cultures in meat product technology reduces process time and improves organoleptic per-
formance. The selection of starter cultures involves various stages and is a rather complex process: preliminary
characterization in laboratory conditions; selection of the most promising strains; laboratory verification and final
verification in large-scale fermentation. Nowadays, the selection of a functional starter culture includes another step
related to the evaluation of functional properties. This paper presents an example of using a stepwise approach to
select promising starter cultures with probiotic abilities. Researchers obtained several types of pure bacterial cultures
from a basic starter and determined indicators of enzymatic and technological activities. Proteolytic activity, nitrate
reduction capacity, amount of mucus, pH change, temperature effect on growth, amount of salt, as well as probiotic
traits: antibiotic resistance, survival in acidic medium, degree of interaction with water (hydrophobicity), degree of
interaction with Salmonella and Escherichia coli were investigated in the isolated strains. The studies were carried
out in comparison with some collection strains. As a result, strains from the base inoculate were capable of fermen-
tation at low temperatures and exhibited a particular degree of bio activity, while specific probiotic characteristics in
terms of hydrophobicity and survival under gut-mimicking conditions were identified for the collection strains.

Keywords: starter culture, meat products, probiotic bacteria.

Beeoenue JUISL  YBENMYEHHS] TMPOJOJIKUTEIFHOCTH CpPOKOB

B nacrosmee Bpemsi HEeKOTOpbIe (epMeH- xpaHeHus. W, O4eBHIHO, YTO CPOKH XpaHEHUS
THUPOBAHHBIE TPOIYKTHI IPOU3BOIATCS B OOIBIINX YBEJIMYUBAIOTCS 332 CUET JKU3HEACATEIbHOCTH
Macmrabax B pe3ylnbTaTe NPUMEHEHHS COBpe- MHUKPOOPTaHU3MOB, a TOYHEE, 33 CUET MOJIaBICHUS
MEHHBIX TE€XHOJIOTUH, aBTOMATHU3alllu{ MPOU3BO/I- UMH B CBIpb€ THWIOCTHBIX U CaHHUTApHO-
CTBa M OMOTEXHOJIOTHI B 00JJACTH IeHETHICCKOTO MOKa3aTeNnbHbBIX OakTepuit [3].
MaHHITYTUPOBaHUST (YHKIIMOHATBHBIMA MUKPOOP- Y4eHble yCTaHOBWIIM, YTO MPU MPUMEHEHUN
raausmami [1]. MKB ynyumatorcss QyHKIHOHATEHO-TEXHOJIOTH-

Hcnonp3oBaHue CTapTOBBIX KyNbTYp — Ipe- YECKHUE MOKA3aTEeNIN MSCHOTO ChIPbsl U Ka4eCTBEH-
[apaToB, Pa3BUBAIOLINX B (PEPMEHTUPYEMOM CYO- HbIE TIOKa3aTeNy TOTOBBIX MPOAYKTOB 3a CUET
CTpaTe ONTHUMAIbHYI0 METabOIUYECKYIO JesITeNb- KOHCEPBHPYIOIIEH CIIOCOOHOCTH MHKPOOPTaHU3-
HOCTh M 0OECTeYMBaIONINX O€30MacHOCTh MHIIe- MOB ONTUMH3HPOBATH (PU3NKO-XMMUYECKUE TTOKa-
BBIX NPOJIYKTOB, YBEIMYEHUE CPOKOB XPaHEHMH, 3atenu [4]. OueBunno, uto mpumeHenue MKb
sBIsieTcsl Takke 3(P(EKTUBHBIM C TOYKH 3pEHUS- MIOJIOKUTENBHO BIMSET HAa TOBBIIIEHUE MUIIEBOM
TEXHUKO-?)KOHOMHYECKHX ToKa3zaTeneil [2]. B ka- LIEHHOCTH, YIy4YlIeHHEe MHUKPOOHMOJIOTHYECKUX U
YyecTBE OMOJIOTMYECKHX KaTalu3aTOPOB B IPOM3- OpPTraHOJIEITUYECKUX CBOMCTB. YCTaHOBJIEHO, UTO
BOJICTBE (DEPMEHTHPOBAHHBIX MSCHBIX MPOIYKTOB MOJIOYHOKHUCITbIE OakTEepUH B COCTAaBE MSICHBIX
UCTIONB3YIOT MosiouHOKucibie Oaktepun. (MKB) MPOAYKTOB MPUAAIOT UM (YHKIMOHAIBHBIE CBOM-
Wzyuenne BIUsSHUS MOJIOYHOKUCIBIX OakTepuil Ha CTBa. DKOHOMHYECKHH 3((eKkT OT mpuMeHeHHs
THIPOJIN3 OEJIKOBBIX BELIECTB M KHUPOB, Ha pachas MOJIOYHOKHUCIIBIX OakTepuil MOKa3bIBAEeT, YTO HC-
A30THCTHIX BEIIECTB U KUPOB, HA OPTraHOJENTHYE- CIIEIOBaHMS, HaIpaBlI€HHBIE Ha OIpeAeIIeHHe
CKHE MTOKa3aTelll, Ha KOHEYHbIE MTOKa3aTeNy Kade- (YHKIMOHANBHOCTH CTAapTOBBIX KYJBTYp, aKTy-
CTBa MSCHBIX IMPOAYKTOB — 3TO 3aJla4M, KOTOpBIE QIBHBI M BaXKHBI B IPOM3BOACTBE (PEPMEHTHPO-
pemaT y4eHble B 00JacTH MHUIIEBBIX TEXHOJO- BaHHBIX MSICHBIX MTPOJYKTOB [5].
ruil. B TEXHOIOTMU MSCHBIX IPOAYKTOB MOJIOY- Ilepen uccrmenoBaTesIMA CTOUT OCHOBHAs
HOKHCIIbIE OaKTepHH UCTIONB3YIOTCS sl HE TOJb- 3aJada Mo BBHIOOpPY IITAMMOB, KOTOpBIE CIOCOO-
KO JJIS1 YIy4IIE€HUS] CEHCOPHBIX CBOWCTB, a TaKXKe CTBOB&JIN Obl COXPAHEHUIO TPaIULMOHHBIX Opra-
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HOJIEITUYECKUX TMOKa3aTenell KOMOacHBIX H3[e-
TN ¥ JOMONHUTENHHO TOBBIIIEHUIO 0E30TacHO-
CTH THINEBBIX MPOAyKToB [6]. Hambomee wacto
uneHtudunupyemoie Buasl MKB B Tpamuimon-
HbIX KosOacax - Lactobacillus sakei, Lb. curvatus
u Lb. plantarum [7].

CoBpeMeHHBIC TEHJICHIWN B MHUTAHUH BbI-
JBUTAIOT Ha TEPBBIM IUIAaH HCIOJIb30BaHUE MPO-
OMOTHKOB B €XEIHEBHOM palroHe dernoBeka. Jle-
4eOHO-TTPO(UIAKTUYCCKOE JACHCTBUE MPOOUOTH-
KOB HCHOJB3yeTCs BO BCEM MHpE JJIsl 030pOBIIe-
HUs HaceneHus. B otdyetax BcemupHoil opranu-
3alid 3[IPaBOOXPAHEHUS WMEIOTCS CTaTUCTHYe-
CKHE JIaHHBIE O IOJIOKUTEIbHOM 3KOHOMHUYECKOM
a¢dekTe OT MPUMEHEHHs MPOOHMOTHUKOB B JeUe-
HUU KEIYyJTOYHO-KUIIEYHBIX HH(EKIUH, pacmpo-
CTpaHEHHBIX B pPa3BUBAIOLINXCA CTpaHax [8].

Hcnonp3oBaHne B TEXHOJOTHUH MHILEBBIX
MPOJYKTOB OTAENBHBIX IITAMMOB JIAKTOOAITMILT
(Lactobacillus), oudpunodaxrepuit (Bifidobac-
terium), mpomuoOHOBOKUCIBIX Oaktepuit (Propi-
onibacterium) moxkaszamo, 4TO BBIIIEHA3BAHHBIE
IITAMMEI TIPOSIBIISTIOT ()YHKIIMOHAIBHBIE CBOHCTBA
U T€M CaMbIM JIOKa3bIBAIOT COLIMAIBbHYIO 3HAYH-
MOCTB 3TOT'O HaIIpaBJICHUS UCCIEIOBaHU [9].

Ilo mHenuro mccnemoBaTelieii, OCHOBHBIMH
KpUTEPHSIMH BBIOOpa (DYHKIIMOHAJIBHBIX CTapTO-
BBIX KYJBTYp SIBISIOTCS aAT€3MOHHAsl CIOCO0-
HOCTh IITaMMOB (B CIU3UCTOH OOOJIOYKE >KEy-
JIOYHO-KUIIIEYHOTO TPaKTa), YCTOWIMBOCTh K KHUC-
noit cpene (kucnota u xxerub JKKT) u orcyrcTBue
matorennoctu [10, 11].

HcnonpzoBanue GyHKIMOHAIBHBIX CTapTO-
BBIX KYJIBTYP C <JIOMOJHHUTENBHOW (QyHKIIHEH
SIBIISIETCST HOBOHM TENbI0 Jisi (hepMEHTHPOBAHUS
Msica, OJHAKO, HEKOTOphIE yUeHbIe B CBOUX paldo-
TaxX OMyOJUKOBAJH Pe3yIbTaThl UCCIEAOBAHUHN 110
MPUMEHEHUIO MPOOMOTHYECKUX IITAMMOB B KOJI-
OacHbIX m3genusax [12, 13].

Brinenenue u otOOp CTapTOBBIX KYJIBTYD
MIPOBOJSITCA TIOCIEAOBATENHO M COCTOAT W3 He-
CKOJIBKMX 3TaroB. BHawase BBIACISIOT 3auHTEpe-
COBaBIINE HCCIIEAOBATEICH ITAMMBI, UICHTU(PH-
LMPYIOT W ONMHCHIBAIOT WX, JjaJiee B 3aBUCHMOCTH
OT LETM ¥ HANpaBJICHHS WCCIEIOBAaHHUA OTOMpa-
10T. [locne nccnenoBaHus KaueCTBEHHBIX MOKa3a-
TeJe MTaMMbI HCIONB3YI0T B MUKPOOHOJIOTHYE-
CKOM M IUIIEBOW IPOMBILIJIEHHOCTH. B Hactos-
miee BpeMsi BBIOOD (YHKIHMOHAJIBHON CTapTOBOMU
KYJIBTYpBI BKJIIOUACT €IIe OAWH 3Tall, CBSI3aHHBIN
C OIICHKOU (DYHKIIMOHATBHBIX CBOUCTB [14].

B nanHo#i paboTe MPUBOAUTCS IPUMED HC-
MOJIb30BaHUsl TOATAITHOTO MOAXona AJsi oTOopa
MEPCTIEKTHBHBIX CTApTOBBIX KYJIBTYp C MpPOOHO-
TUYECKUMH CIIOCOOHOCTAMHU. B KadecTBe 00BEK-
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TOB HCCJIEIOBaHUS OBUIM HMCIOJIB30BaHBl HEKOTO-
pbI€ IITaMMBI, BBIACICHHbIE U3 0a30BOM 3aKBAaCKH.
[lokaszarenu wucciegyeMbpIX IITaAMMOB CPaBHUBA-
JHUCh C TOKAa3aTeNsIMH HEKOTOPBIX KOJJIEKIHOH-
HBIX IITaMMOB.

Mamepuanvt u MemooObl UCC1€008aHUIL

B nmanHOM Hccien0BaHUM HCIIONIB30BATUCD
pas3Hble MTAMMBI

- [I4Th mITAMMOB MOJIOUHOKHCIIBIX OaKTepHid
(obo3HaueHHbIX OT oOpaser 1 no obpasen 2), Bblie-
JICHHBIX W3 KOMMEPYECKOro Tpernapara U WACHTH-
¢ummpoBaHHEIX Kak Lb. sakei ¢ wcmomsszoBanmem
IOIX0/1a, TIpeAIoKeHHOro besmmaksa u ap. [15];

- Lb. plantarum, nepcrektiBHbIN MpoOHO-
TUYECKHUI IITaMM.

[IItaMMbl XpaHWIM NPU HU3KOM Temmepa-
Type, paBHoi -20°C B muTaTeNBHON cpene, clie-
[MaJbHO CO3AaHHOW MJIsl BBIpAIMBAHHUA MOJOY-
HOKHUCJBIX OaKTEepHii, B KOTOPYIO Takke 100aBis-
mu 33%-up1it raunepud. llepen ucnonp3oBaHUEM
MITAMMBI BBIIEPKUBAJIM B IUTATENBHOW cpene
ipu Temneparype 35°C B TeueHne 24 4acos.

[IItaMMbl U3 KOMMEPUYECKOM CTapTOBOM
KYJBTYPbl OBUIH OXapakTepH30BaHBI 1O CIEIYIO-
MM TIPU3HAKAM:

a) ['moponu3 aprunuHa A8 BBIOETICHUS
aMMHaKa M YrJIEKUCIIOrO ra3a MpOoBOJIIN Ha CIie-
UaJIbHOM cyOcTpate, KOTOPBI cocTOsuT U3 5 /1
TpunToHa, 2 T/n puruapooprodocdara Kamus,
42,5 1v/n npoxokeBoro sKctpakta, 0,5 r/1 TIoKo-
3bl, 3 T/JI TUAPOXJIOpPH/A apTUHUHA. DKCIIEPUMEHT
MIPOBOJMIIM B HEHUTpaIbHOM cpene ¢ BBEACHUEM B
pacTBop 10 7 JIOT KO€/MII, 3aT€M BBLAEPKAIN MPH
temmeparype 30°C B Teuenne 96 4. KayecrBen-
HYI0 NpoOy Ha aMMHaK MPOBOJIWIHN, A00aBuUB 1
Karutro peaktuBa Heccnepa.

0) BoccranoBneHne HUTPATOB: HCCIIEAOBA-
HHE MPOBOJIWIIA B HUTPATHOM pactBope, pH Obu1
orperyiuposaH ot 7,0 no 7,5. OGpa3ubl BBOAWIN
B KOJIMUECTBE 10 7 JIOT KO&/MJI U BBIACPKUBAIIU B
teyeHue 72 yacoB npu temreparype 30°C. Boc-
CTaHOBJICHHE HUTpaTa 10 HUTPUTA OIpEenessuIn
KayecTBEHHO.

B) depMeHTATUBHAS AKTHBHOCT: TPOBOJIHIIH
B pactBope MRS, nonomHeHHOM TI1F0K0301 (2%) 1
BBOJIUIT 00pa3ilbl B KOJMYECTBE JIO0 7 JIOT KOE/MIL
Bbinenenne raza U3 nIOKO3bI ONMPENEsIH ¢ TIOMO-
ipto poOupkH Jlapema, Tiociie BbIIEpIKUBAHHS TIPH
temnepatype 30°C B Teuenue 7 1HEH.

r) OmnpeneneHne HAIMYKS CIM3U TIPOBOJIHU-
JM Ha CHENUAILHOW THTATENBHOW cpeje (arap c
nobasierneM 5% caxapossl). LlITaMMer HaHOCHITH
Ha MOBEPXHOCTh arapa U BBIACP)KUBAIH IPU TEM-
neparype 30°C B TeucHue 7 qHEH.
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n) IIporeosmTuyeckas akKTUBHOCTB: IITaM-
MbI BBICEBAIIM HA MOBEPXHOCTh MMUTATEIBHOM Cpe-
IIBI, cocTAmIeit u3 arapa u 5% cyxoro o0e3XupeH-
HOTO MOJIOKA, BBUICP)KHUBAIU TPH TEMIIEpaType
30°C B Teuenue 7 mHei.

k) JIumonuTr4eckas akTHBHOCTh: OIICHUBAIIH
Ha TUTATENFHOM CpeAe arapa, JOMOJHEHHOM 2%
TpuOyTHUpuHa. [locne BBeICHNUS IITaMMa BBIICPKH-
Banm ripu emmneparype 30°C B TeueHue 7 THEM.

Pesynomamot u ux oocyrncoenue

dyHIaMEHTaTbHBIM U KPUTHYCCKUM I1arOM
JUISL omipenenicHusT Tpoduias MICHOW CTapTOBOMH
KyJIBTYpbl OBLIO H3yYeHHE COBOKYIHOCTU MPH-
3HAKOB U CBOMCTB MHUKPOOPTraHWU3MOB M TEXHOJIO-
TMUYECKUX XapakTepucTUK. [lomydeHHbIe pe3yiib-
TaThl MOKA3aJIM, YTO MOJIOYHOKHUCIIbIC OAKTEPUH C
rerepoepMEHTATHBHOW  KUCIOTOOOpas3yronien
CIIOCOOHOCTBIO 00pa3yroT OOJIBIIOE KOJIMYECTBO
OTBEPCTUH M yXYIIIAIOT BUJ Ha paspes3e Koyidac-
HBIX M3JICIHH, a TakKe YKCyCHas KUCIoTa, oOpa-
30BaHHas B Ipolecce pepMeHTAIMH, CITIOCOOCTBY-
eT YXYAIICHHUIO BKyca. TakuM o0pa3oM, HCIONb-
30BaHUE MOJIOYHOKHCIBIX OakTepuii ¢ romodep-
MEHTaTHBHON KHCIIOTOOOpa3yromieil CrocoOHO-

pH-244

()
%'?ee
%

#)
% 5,
0.93%2 b

%%
2 a2
Uy uy Cus
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CTBIO B TEXHOJIOTHH KOJIOACHBIX U3AEIHN cO37aeT
ONITHMANTBHBIN MEeTa0OIN3M I CTapTOBOW KYib-
Typel. K apyrum ¢epMeHTaTHBHBEIM CBOHCTBaM
BBIJICJICHHBIX ITAMMOB OTHOCHTCS THAPOJIUTHYC-
CKasg CIOCOOHOCTH IO OTHOIICHHIO K aMHHOKHC-
JIOTaM W 3TO CBOMCTBO SIBISIETCS BAXKHBIM B TIPO-
W3BOJCTBE (PEPMEHTUPOBAHHBIX MSCHBIX MPOIYK-
TOB [6].

IllTamMMBI, BBIJACICHHBIE K3 0a30BOM 3a-
KBAaCKH, 00JIalali CIOCOOHOCTBIO K TOYCUHOMY
THIIPOJIN3Y aprHHUHA C BBIICICHHEM aMMOHHUSL.
depMeHTaTHBHAS aKTUBHOCTH IITAMMOB B BUJIE
o0Opa3oBaHus CIM3HW OBLTa YCTaHOBJIEHa B 00pas-
max 2, 3, 5. Ilporeonutuyeckas CIOCOOHOCTH
[ITAMMOB HE BBISIBJICHA.

Ha pucynke 1 moka3zano BIMsHHE IITAMMOB
Ha KUCIOTHOCTh (DEPMEHTUPOBAHHOI'O OOBECKTAa B
TeueHue 24 yacoB. BrigeneHHbple mMTaMMBI CHU3H-
mu pH Ha 0,5 pu temnepatype 15°C, a mpu no-
BeIllicHUH Temrepatypsl Ha 10 °C (T.e. mpu 25°C)
BbI3BaM mM3MeHeHnue pH nHa 1,5+0,07. [Ipumene-
HUE B DKCIIEPUMEHTE KOJUICKIMOHHBIX MITAMMOB
pu Temneparype 15°C ne uzmenmno pH cpensl.

)
%P"G‘

Pucynox 1. Bnusnue mraMMoB Ha KHCIIOTHOCTE 00pas3IioB, BEIJIEP)KaHHBIX 24 yaca MPH pa3HbIX TeMIIepaTypax.

Ha pucynke 2 nokazano BIUsHHE TeMIIepa-
Typbl Ha pocT mrammoB. [loka3aHo, 4ro uepes 24
yaca 3Ha4YUTENbHBII POCT MCCIEJOBAaHHbBIX IITaM-
MOB HE ycCTaHOBJIeH npu Temmeparypax 10°C u
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15°C, Torna kak mpu 45°C pocT mramMmmMoB 3aBUCET
OT BHUJA.

Wrak, yBenmyeHne pocra MTaMMOB B 2 pa-
3a OpuIO0 OOHapykeHo B oOpasmax 3, 4, 5 u BO
BCEX KOJUICKIMOHHBIX IITaMMax IpH TeMIepary-
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pe 15°C, a B obpasuax 1 u 2 — mpakTHYecKH He mrammoB (Lb. plantarum u Lb. sakei). Kpome To-

mHabmonanocek. OgHako, yepes 48 gacos (puc. 2B)

ro, oopasiel 1, 4 1 5 Mokazaay pocT MTaMMOB Ha

YCTaHOBJICHO 3HAYUTEIBHOE YBEIMYEHHE POCTa 6onee gyem 25% npu 10°C, 94To nOKa3pIBaeT OOIb-

mramMMoB ripu Temneparype 15°C amns Bcex Bbiae-
JICHHBIX IITAMMOB U HEKOTOPBIX KOJUIEKLIMOHHBIX

1I0€ BJIMAHUEC TEMIICPATYPhI HA POCT LITAMMOB.
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PucyHok 2. BausiHue TeMnepatypbl Ha pocT IITaMMOB: A - yepes 24 4, b - yepes 48 u.

Hamu uccnenoBaHo BiMsAHME KOHLIEHTpa-
LMY COJH Ha pocT wraMMmoB. Ha pucynke 3 moka- KOHIeHTparu comu  8,5%

3aHO, 4yTO B oOpa3max | W 5 yCTaHOBJIEH POCT HabJroAasICs pocT mrammoB 1o (55+5,0) %.
mramMMoB Ha (55+15,0) % mnpu KOHIEHTpaIruu
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PI/ICYHOK 3. Biustaue KOHIOECHTpAH COJIK Ha POCT IITAMMOB.

BnusiHue temmnepatypbl Ha pOCT M KHU3HE-
NESITENbHOCTh BBIJCJICHHBIX IITAMMOB KOpPpEIH-
PYIOT ¢ pe3yjibTaTaMM MHOTHX aBTOpoB. UTo Ka-
CaeTcsl BIUSAHUS COJM, TO BBIACIICHHBIE HAMH npu KoHIeHTpauuu conu (8,5+£1,5) %.
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10°C
15°C
25°C
35°C
45°C

comu 5%. Ha pucyHke Taxke mOKa3aHO, 4TO MpU
yepes 48 dacoB

LITAMMBbI MMOKa3aJId 3HAYUTENBHOE OTKIOHEHUE OT
OKHJAeMOTO Pe3yibTaTa, TaK KaKk OHM OKa3aJuCh
0oyiee YyBCTBUTEIHHBIMH U CIIOCOOHBIMH pacTd
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Ha cnenytomem stane ObUIM yCTaHOBJIEHBI
(yHKLIMOHANBHBIE CBOMCTBA IITAMMOB, OCHOBAH-
HbIC Ha W3y4YEHWH AHTUMHUKPOOHONW aKTUBHOCTH,
aAre3MOHHON  CHOCOOHOCTH,  THIPOGOOHOCTH,
YCTOMYMBOCTU B KUCJIOW Cpele, YCTOMYMBOCTH K
AHTHOMOTHKAM.

Pesynbrarel mo ompedeneHUI0 CTENEHU
B3aMMOJCHCTBUS IIITaMMOB C BOJOM, MOKa3ailu,
YTO IITAMMBbI MOXHO Pa3A€iIuTh 4 TPYIIIbL:

1 rpynma - Lactobacillus sakei moxazan
MIPOMEXKYTOUHYIO TEHICHLMIO MEXAY H30JATaMU

Ofipaen ¥
Odpaten 7
Ofipasen 6
Odipasen 5
Odfpaten 4
Ofipaten 3
Ofpasen 2

Odipasen 1

U3 KOMMEPYECKOro Mpenapata u KOJUIEKIHOHHBI-
MU ITaMMaMH.

2 Tpymma — MTaMMbl CO CPEeTHEH CTENCHBIO
B3aumosieiictBus ¢ Bojoii (16+0,8) % (o6pa3usi 1,
3,4,5);

3 rpynma - mTaMMbl C HU3KOH CTETCHBIO
B3aMMOJICHCTBUS ¢ BomoM (ruapodoOHbIie), oOpa-
3el 2;

4 Tpynmna - KOJJICKIIMOHHBIC INTAMMBI C BbI-
COKOM CTENCHBbIO B3aUMOJCUCTBUS C BOAOH (THA-
poduibHeie), 2 mramma Lactobacillus plantarum.

T
10

15 20 25

Crenent ruapogodnocTi

Pucynok 4. CteneHp B3auMOJICHCTBUS IITAMMOB ¢ BOJ10# (%):

3akniouenue, 661600bl

B nanHo# cTathbe MPUBOJUTCS MPUMEP BO3-
MOKHOHM TEXHOJIOTUYECKON CXeMBI JIsi 000CHOBA-
HUS BBIOOpA MEPCIEKTHUBHBIX CTAPTOBBIX KYIBTYP
¢ TpoOMOTHYECKUMH CBOMCTBaMHM, NpegHa3Ha-
YEHHBIX I MSCHOTO CHIpbs. BBIOOp cTapTOBBIX
KYJbTYp OCHOBAaH Ha ONPEIECICHUH CIEHYIOIINX
ToKa3aTeNiell: aHTUMUKPOOHAsT aKTUBHOCTD, aJre-
3MOHHAs CIIOCOOHOCTh, YCTOHYHMBOCTH K KHCIIOM
cpeae, YCTOHMUMBOCTH K aHTHOMOTHKaM. Kpome
TOr0, BBIOOP MITAMMOB OOOCHOBBIBAETCSI HCCIIe-
JOBAaHWAMHU BIHSHUS IITaMMOB Ha KHCIIOTHOCTH
(hepMeHTHPOBAaHHOTO 00BEKTA, BIUSIHUS TEMIIEepa-
Typbl Ha POCT HITAMMOB, BIUSHUS KOHLIEHTPaLUU
COJIM Ha POCT IITAMMOB.

CpaBHHUTENbHAS XapaKTEPUCTHKA BBIIEICH-
HBIX M KOJUIEKIIMOHHBIX IITAMMOB ITOKa3aja, 4To
MocieJHNE 00JIaJaroT KJIACCHYEeCKUMH CBOWCTBA-
MH CTapTOBOM KyJbTYpPBI, IPEIHA3HAYECHHON IS
MsiCa, U MOTYT OCYLIECTBIIATh (PEPMEHTALHIO MPU
HU3KHUX TEMIIEpaTypax.

BaarogapHocTh, KOH(IMKT HHTEpPECOB
(punancupoBaHme)
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Hannas crarbs npoduHancupoBana MuHu-
CTEpCTBOM HAyKH M BbIcuIero obpas3oBanusi Pec-
ny6omukn Kazaxcran no rpanty NeAP23488862 B
pamkax «KoHkypca Ha rpaHToBO€ (pUHAHCHPOBA-
HUE HAYYHBIX U (WJIHM) HAyYHO-TEXHUYECKHUX TPO-
extoB Ha 2024-2026 roap. ABTOPHI 3asBIISIOT 00
OTCYTCTBHU KOH()JIMKTa HHTEPECOB.
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MPHTHU (65.63.01) https://doi.org/10.48184/2304-568X-2024-3-136-145

CO3JAHUE OBOI'AINEHHBIX NPOAYKTOB U3 MOJIOYHOI'O
CbIPbs1 C HU3KUMU TEXHOJIOI'MYECKUMHU ITOKA3ATEJISIMUA

, P.b. MYXT. APXAHOBA © KK HMAHF AJIMEBA™* f‘

'I c

A.B. ECEHOBA ® , .5 TAIIAJIOBA ©

®.T. TUXAHFAEBA &
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(AnMaTHHCKMIT TEXHOJIOrHYECKHIT yHUBepcuTeT, Kazaxcran, 050012, r.AnmaTtsl, yia.Tose 6u 100)
DneKTpoHHAas MOYTa aBTOpa-KoppecnonaenTa: i.zhadra@mail.ru*

B cmampve npedcmasnenst pe3yiomamul uccie006aHus no papabomKe mexHoui02uu meopoHCHOI NACHIbI,
0002a14eHHOI NOPOUWKOM KIIIOKGbl, C UEbI0 NOGLIUIEHUS RULEBOll U OUON02UYECKOU UeHHOCmU RPoJyKma. B uc-
Cl1€006AHUU UCHOTB30BANUCH PA3TUYHbBIE KOJIUYECH8a nopouiKka Kitokevl (4%, 8%, 12%), umo no3zeonuno oyenumso
UX 61UAHUE HA OP2AHOSIENMUYECKUE U PUIUKO-XUMUYECKUE CEOUCMEA MEOPOIHCHOI nacmbl. ORMUMAanbHLIM 0bL10
npusnano ooodasnenue 8% nopouika KiroKevl, KOmopoe obecneuugano yayuuieHue 6Kycd, KOHCUCHEHUUU U RUlie-
601l yeHHOCmMU NPOOYKMA, He 6UAA He2AMUGHO HA e20 meKcmypy u usuueckyro cmadunvhocms. Ilokazamenu
O0p2aHONENMUYECKOU OUeHKU O0eMOHCHPUPO6Aiu, Ymo npooykm c Oobagnenuem 8% nopowika KaioKeébl umes
Hauayuuiue XapaKmepucmuku no exycy u apomamy. Quzuxko-xumuuecKuii AHAIU3 NOKA3AL, YUMo 0002aujeHue npo-
OyKma KIIOK8OU YEeaUUUTIO0 COOEPHCAHUE Y2T1e60008 U NUUEBHIX 60I0KOH, YIyuuida €20 (DYHKYUOHAIbHbIE CEOll-
cmea. Hcnonv3oeanue KiioKébl KAK PACHMUMENbHO20 KOMHOHEHMA CROCOOCMEYem HO8bIUEHUI0 AHMUOKCUOAHM -
HOUl AKMUGHOCMU NPOOYKMA, Ymo oeiiaem e20 doee noae3Hblm 0714 300posva. Pezynomamut uccnedosanusn mozym
Oblmb npUMeHeHbl 0113 Pa3padomKu HOBIX 61008 0002AUIEHHBIX NPOOYKNIO8 HA OCHOGE MOJIOUHOZ0 CbIPbA C HU3KU-
MU MEXHON02UYECKUMU XAPAKMEPUCMUKAMU, A MAKHCEe PACUUPAIOM ACCOPMUMEHM (YHKUUOHATbHBIX NPOOYK-
Mmoe6 Ha pblHKe.

KuarueBsblie ciioBa: pyHKIUOHAIBLHOEe NUTAHUE, GopTH(GPUUIMPOBAHHBIE NPOAYKTHI, TBOPOKHAS
NnacTa, KIOKBA, NUIIeBas HEHHOCTh.

TOMEH TEXHOJIOTUAJIBIK KOPCETKIIUTEPI BAP CYT
IMUKIBATBIHAH BAWBITBLIFAH OHIMJIEPI dKACAY

D.T. IUXAHBAEBA, P.5. MYXTAPXAHOBA, ’K.K. UMAHT' AJIUEBA™,
A.b. ECEHOBA, [].b. TAIIAJIOBA

(AIMAaTBI TEXHOJIOTHSIBIK yHHBepcuTeTi, Kazakcran, 050012, Anmatsl K., Tose 6u ke 100)
ABTOP-KOPPECTIOHICHTTIH 3JIEKTPOHIBIK momirackr: i.zhadra@mail.ru

Maxanaoa Kbi3plicudek YHMAbIMEH 0allblmbli2an IpIMWIK NACMACLIHBIY, MEXHOI0ZUACHIH  d3ipiey
OotivtHa 3epmmey Hamuicenepi YCblHbLIZAH. 3epmmeyoe Kbl3blIHCUOeK YHMAazblHolH apmyp.ii moiuepi (4%, 8%,
12%) Konoanwviidvl, oOyn onapoviy IpiMWIK RACMACLIHbIY OP2AHOIENMUKANLIK JHCIHE (DUIUKA-XUMUATBIK,
Kacuemmepine acepin 6azanayza MymkiHoik 6epoi. Onmumanovt meiuep peminoe Kovl3vliicuoeKk yHmazoinsiy 8%
KOCbLIYbl MAaHbLAO0bl, 0J1 OHIMHIH 0IMIH, KOHCUCHIEHUUSICbIH JHCIHE MAAMOBIK KYHOBLIBIZbIH HCAKCAPMbIN, OHbLH
KYPblIblMbl MEH (QU3UKANBIK MYPAKMbLIbIZbIHA mepic acep emnedi. OpzanoienmuKkaivlK dazanay Kopcemkiwimepi
Doutbinua KbI3blcUOeK YHmMazblHbly 8% KOCbLI2an OHIM 0oMi MeH apOoMamul JHeAbIHAN €H JHCAKChl Kacuemmepze
ue 0010vl. DuU3UKA-XUMUATLIK, MAN0AY OHIMHIH KbI3bLINCUOCK OaiiblmMbliybl KOMIpCYnap MeH Mma2amoblk
ManublKmaposly, Kypambll apmmulpbli, OHbIH QYHKYUOHANOLIK KacUemmepin JHcaKCapmKaHvli Kopcemmii.
Koizvinorcudex ocimoik komnonenmi peminoe OHIMHIH GQHMUOKCUOAHMMOBIK, 0e/1CeHOINIZiH apmmulpbin, OHbL
OeHcaynvlKKa naioanvl emeodi. 3epmmey Hamudiceaepi MOMEH MEXHOI0UANBIK CURAmMMmMamanapyl oap cym
WuUKizamol He2izinoe Oaliblmuvlizan OHIMOEPOIH JHcana mypaepin azipieyze KONOAHBLIA ANAObl HCIHE HAPLIKMAZb
dynuxkyuonanovik oHimoepoin accopmumenmin Keneimeoi.

Herisri ce3nep: ¢gyHKnmoHaaabl TaMaKTaHy, GpopTudukanusyIaHFaH eHiMaep, cy3de macracsl,
KbI3bUIKUAEK, TAFAMIBIK KYHABLIBIK.
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CREATION OF FORTIFIED PRODUCTS FROM DAIRY RAW MATERIALS
WITH LOW TECHNOLOGICAL CHARACTERISTICS

F.T. DIKHANBAYEVA, R.B. MUKHTARKHANOVA, ZH.K. IMANGALIYEVA*,
A.B. YESSENOVA, D.B. TAPALOVA

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

The article presents the results of research on the development of a cranberry powder-enriched curd paste
technology aimed at improving the nutritional and biological value of the product. Various amounts of cranberry
powder (4%, 8%, 12%) were used in the study, allowing the evaluation of their impact on the organoleptic and physi-
cochemical properties of the curd paste. The optimal amount was found to be 8% cranberry powder, which improved
the taste, texture, and nutritional value of the product without negatively affecting its physical stability. Organoleptic
evaluation showed that the product with 8% cranberry powder had the best flavor and aroma characteristics. Physi-
cochemical analysis revealed that cranberry enrichment increased the carbohydrate and dietary fiber content, en-
hancing the product's functional properties. Cranberry, as a plant-based component, contributes to increasing the
antioxidant activity of the product, making it more beneficial for health. The results of the study can be applied to
the development of new types of fortified products based on dairy raw materials with low technological properties
and expand the range of functional products in the market.

Keywords: Functional nutrition, Fortified products, Curd paste, Cranberries, Nutritional value

Beeoenue

IIponykTbl, oOOrameHHble W3 MOJOYHOTO
CBIPbSl C HM3KMMH TEXHOJOTMUECKHMH XapakTe-
PUCTHKaMH, SBJISIOTCS OAHUM U3 KIIOYEBBIX
HalpaBJ€HUN COBPEMEHHOH MHILEBOM MPOMBILII-
JICHHOCTU. PeanusyloTcsi pasiauyHble CIIOCOOBI,
HampaBlieHHblE  HAa  TOBBIIIEHHE  IHUIIEBOM
LEHHOCTH TaKUX NPOLYKTOB M UX IOJIOKHUTEIBHOE
BO3ACHCTBHE HAa OpraHU3M 4YeJOBEKa 3a CYET
YIyYIIeHUs] BaXXHBIX XapaKTEPUCTHK MOJIOYHOM
MPOAYKIMUA. MOJIOKO SBJSIETCS IIEHHBIM CBIPHEM,
TaK Kak ero cocraB OoraT Oeikamu, JIMIHIAMH,
MOJIOYHBIM CaxapoM, Makpo- M MHKPO3JIEMEH-
TaMH, a TAaKXKE BUTAMUHAMH.

KagecTtBo cpIporo Mosioka 3HAaYMTEIBEHO
BapbUpyeTCs MO BCEMY MHUPY B 3aBUCHUMOCTH OT
pa3nu4HbIX (PAKTOPOB, TAaKMX KaK MOPOJa KOPOB,
Ka4eCcTBO KOPMOB M METOIBI JOCHWs. JTh (ak-
TOPBI MIPAIOT BAXKHYIO POJIb B TEXHOJIOTUYECKUX
XapaKTepUCTUKaX MOJIOKa, KOTOpbIE, B CBOIO
ouepenb, OMPEAENSAIOT €ro NPUTOAHOCTH IS
nepepadOTKU B BHICOKOKAYECTBEHHBIE MOJIOYHBIC
npoaykTel. Hanpumep, nccrnemoBanus B Kutae
MOKa3ajk, 4YTO MOJIOKO, TIPOM3BEICHHOE Ha
MeNKuxX (Qepmax, 4yacTo uMeeT Oosiee HH3KHE
TEXHOJIOTMYECKHE MOKAa3aTeNd IO CPAaBHEHUIO C
MOJIOKOM C KpPYIHBIX MPOMBIIUICHHBIX (hepm [1].
Menkue QepMbl  CTAIKUBAIOTCS C  TaKHUMHU
npobieMaMu, Kak 370pOBbE KHUBOTHBIX, 3arpss-
HEHHE MOJIOKA W HEJOCTaTOYHO 3(PQPEKTUBHEIC
CHCTEMBI OXJIAXKICHUS, 4TO HETaTUBHO
CKa3bIBAETCs HA €r0 KauecTBe.
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OnHUM W3 KIIOYEBBIX (PAKTOPOB, BIUSIIO-
IIUX Ha TEXHOJOTMYECKHE CBOWMCTBA MOJIOKA,
SBISICTCSL €r0  MHUKPOOMOJOTHYECKOe KayecTBO.
MoJOKO ¢ BBICOKMM YPOBHEM OaKTEpPHAIBHOTO
3arpsI3HEHMSI CO3JaeT TPYAHOCTH B NMPOU3BOJICTBE
MOJIOYHBIX HPOIYKTOB, TIOCKOJIBKY OakTepuu
MOTYT HE TOJBKO HCIOPTUTH BKYC U COKPATHUTh
CPOK TOJHOCTH TMpPOAYKTa, HO MW MeEIaTh
mporeccaM (epMeHTaury, HEOOXOIUMBIM JUIS
MPOU3BOJICTBA HMOTYPTOB M ChIpoB. [IpoOiemsl,
CBSI3aHHBIE C BBICOKOW MHKpPOOHOW HAarpy3Kow,
0COOEHHO aKTyaJbHBI JAJIs1 Pa3BUBAIOILMXCS CTPaH,
I/ HEJOCTaTOYHOE OXJIAXKICHUE U HENPAaBHUIIbHAS
oOpaboTka MoJioka Ha (epMax TPUBOJAT K
YXYALIEHUIO Ka4€CTBa ChIPbSL.

CoBpeMeHHbBIE MUKPOOHOJIOTMYECKHE METO-
Ibl KOHTPOJIS, TaKue KaK MHUKpOQHIbTpanus u
racTepusanys, mokazainu ceds 3hpeKTHBHBIMU B
yAyYIIEHUH MHUKPOOHMOJIOrMYECKOI0  KauecTBa
mosioka [2]. B wactHOCTH, MUKpO(UIBTparus
[T03BOJIIET 3HAYUTEIHFHO CHU3UTH OaKTepHAIbHYIO
HArpy3Ky, yiydlias KadecTBO MoOJIOKa 0Oe3
HEOOXOIMMOCTH €ro TEeIIoBOM 00padoTku. DTOT
MeTOJ 0COOEHHO IOJIE3€H AJI MIPOAJIEHUSI CPOKa
TFOJHOCTH CBIPOTO MOJIOKA, YTO OTKpPBIBAET
BO3MOXXHOCTH 1 IPOM3BOJICTBA Ka4E€CTBEHHBIX
MOJIOYHBIX TPOAYKTOB, TaKUX KaK CBIPBl W
HOTYPTBI.

3a mocieaHue mATh JIeT ObUIO pa3paboTaHo
HECKOJNIBKO  CTpaTernii O  TIOBBIIIEHUS
TEXHOJIOTHYECKUX  TIOKa3aTeled  MOJIOYHOTO
CBIpb HHM3KOTO KadecTBa. OTH CTpaTeruu
BKJIIOYAIOT JOOABKM MJisl YIYYIICHHS CBOMCTB,
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HOBBIE METOABl OOPabOTKM H  ONTUMH3AIHIO
TIporieccoB (pepMeHTaITHH.

OmauM W3 HaIpaBJICHUH HCCIICIOBAHUH
SIBIISIETCS UCTIOJIb30BaHHe B-rrokana,
MoJIMcaxapuia, CoJIepPKaIierocs B OBce, saMeHe U
rpubax, B KadecTBe TEeXHO(YHKIIMOHAIEHOTO
uHrpenuenta. VccnenoBanus NokaspIBaroT, 4To [3-
[NIOKaH  CHOCOOCH  YIY4YIIUTh  TEKCTYpY,
yAepKaHHe BIard W CTA0MIBHOCTH MOJIOYHBIX
MPOAYKTOB, OCOOEHHO TIPU  HCHOJIB30BAHHH
MOJIOKa C HHU3KHM cojepkaHueMm Oenka. B
HCCIIEOBAHIH 2022 roma B-rirokaH
MIPOJIEMOHCTPHUPOBAT  CHOCOOHOCTh  YIIydINaTh
BSA3KOCTh M TeneoOpasylomue  CBOMCTBa
00e3KUPEeHHOr0  HOrypTa,  MOBBINIAS  €T0
CEHCOpHBIE KadecTBa W  YBEIWYUBAS CPOK
TOJIHOCTH 32 CUET CHIDKCHUsI cuHepesuca [1, 3].

Texnonorun ynsrpadunsrpanuun (YO) u
mukpoduasTpanun  (M®) cranmm  BaKHBIMH
HHCTPYMEHTAMU Ul YJIy4IICHUs  KadecTBa
MOJIOKa. DTH METOIbl (WIBTPAIMA C MOMOIIBIO
MeMOpaH IO3BOJITIOT TepepadOTIYMKaM KOHIIEH-
TPUPOBATh OCNKA W YAANATh HEXeNaTelbHbIe
KOMIIOHCHTBI, TaKue Kak OaKTepuh W HU3OBITOK
Boabl. Mccinenosanne 2020 roma mokasajio, 4To
MUKPOQWIBTPAllUs  CIOCOOHA  3HAYUTEIEHO
YIIyYIIUTh MHUKPOOHOJIOTUYIECKOE Ka4yecTBO
MOJIOKa, Jejas ero OoJee MNPHUTOJHBIM JUIS
MPOM3BOJACTBA  MOJOYHBIX  TPOIYKTOB  0e3
HEOOXO0MMOCTH mactepu3anuu [4].

depMmeHTanMsl yXKe TaBHO TNpU3HAHA d-
(hDeKTUBHBIM METOJIOM YIYYIIEHUS TEKCTYyphl H
BKyCa MOJIOYHBIX TPOAYKTOB. [Iponiecchr pepmen-
Tallid CIOCOOCTBYIOT MPeoOpa3oBaHUI0 OHOXH-
MHYECKOTO COCTaBa MOJIOKA, YIy4Ilasi CTPYKTYpy
Oenmka W pacmpezeneHre xupa. B uccnenoBaHun
2020 roma WCHONB30BaHHE 3aKBACOK Ha OCHOBE
Lactobacillus  delbrueckii u  Streptococcus
thermophilus ymyumuno Tekctypy W Bomoyaep-
KHUBAIOLIYI0 CIIOCOOHOCTH HOTypTa, M3rOTOBIICH-
HOTO W3 HHU3KOKAYeCTBEHHOTO MOJIOKa [5]. Otu
pe3yabTaThl TOATBEPKAAIOT, YTO IPaBUIIbHBIA
BBIOOp 3aKBACOK MOMKET KOMIIEHCHPOBATh HENO-
CTaTK{ B CHIPOM MOJIOKE.

C pocTtoMm mHTEpeca K YCTOWYMBOMY Cellb-
CKOMY XO3SIICTBY MOJIOYHAsl MPOMBILIIICHHOCTD
TaKXKe CTAIKHBAETCSI C HEOOXOMMOCTBIO CHU3UTh
CBO€ BO3JICHCTBHME Ha OKPYXKAIOILIYIO Cpeay, He
TEpSAs TIPH 3TOM KadyecTBO MOJIOUHOTO ChIpbs. Of-
HOW M3 TaKUX CTpaTeruil sBJIIETCS TOUHOE KOPM-
JIEHHE, KOTOPOE TI03BOJISIET aJJalITUPOBATh PAIIHOH
KOPOB TOJT X KOHKPETHBIE OTPeOHOCTH. DTO HE
TOJIBKO YIIy4IIAeT coJepXaHue Oenka W >Kupa B
MOJIOKE, HO M CHIDKAeT BBIOPOCHI METaHa OT KH-
BOTHBIX [6]. Takme METOIBI MMOMOTAIOT IOCTHYHL
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JIBOMHOM I11€7TM — TMOBBIIICHHUS KA4eCTBA MOJIOKA U
peIIeHus SKOJIOTHIECKUX TMPOOIIEM.

Takum 00pa3oM, Ka4yecTBO CHIPOTO MOJIOKA
UTPaeT KIOYCBYIO POJIb B MPOU3BOJCTBE MOJIOY-
HBIX TIPOAYKTOB, a €r0 yIIydIleHne TpeOyeT KOM-
IIeKCHOTO Tonxozda. Vicnons3oBanue B-rimrokaHa,
YCOBEPIIICHCTBOBAHUE METOJOB (QUIbTparuu |
ONTHUMU3AIUS MPOIECCOB (PEPMEHTAIMU T103BO-
JSIOT TiepepabaThIBaTh MOJIOKO C HU3KMMH TEXHO-
JIOTUYECKUMHU XapaKTEPUCTUKAMHU, YIIydIlIas ero
TEKCTYpy, BKYC U CpPOK TomHocTH. Kpome Toro,
YCTOWUYUBBIE METOJbI BEACHUS CEJIBCKOIO XO3sii-
CTBa CIIOCOOCTBYIOT YIYYIICHHIO KadyecTBa MOJIO-
Ka U CHWXCHUIO HCTaTUBHOI'O BJIMAHUA HA OKPY-
YKAIOMIYIO CPELy.

[IpoaykTel, oOorameHHBIE W3 MOJOYHOTO
ChIpbsA C HU3KUMH TCXHOJIOTHYCCKHMHU XapaKTC-
PUCTUKAMH, ABJIIIOTCA OJHHMM K3 KIIIOUCBBIX
HaIpaBJCHUN COBPEMEHHOH MNHILEBOM MPOMBIIII-
JICHHOCTH. Pealu3yroTcss pas3jindHble CIOCOOBI,
HalpaBJICHHBIC Ha ITIOBBIIIICHUE HI/IHleBOI\/'I
[IEHHOCTH TaKUX MPOJYKTOB U UX MOJOKHUTEITHHOE
BO3JICIICTBHE Ha OpraHW3M YelOBeKa 3a CYeT
YIYUHICHHUA Ba’XXHBIX XapaKTCPUCTUK MOJIOYHOM
IIPOAYKIHNH. MoJIoKO SIBISETCS ICHHBIM CBIPBEM,
TaKk KakK €ro cocraB Oorar OeJIKaMu, JIMIIUIAMHU,
MOJIOUHBIM  CaxapoM, MakKpo- M  MHKpPO-
3JICMEHTaMHU, a TAK)KE BUTAMUHAMH.

[IpoaykThl, MoydeHHBIE TTyTEM (epMeHTa-
MM MOJIOYHOTO Caxapa, MOJIOKHUTEIHHO BIHSIOT
Ha opranm3M uenoBeka [7]. MuxpoopraHu3MbI
MOJIOYHOKHCIIOTO  OpOXKEHUs, PaCHIETUISIONINE
MOJIOYHBIM caxap, VIydIlaroT BKYCOBBIE U
MUKPOOHOJIOTHYECKAE  KayecTBa  MOJIOUHOM
npoaykimu [7].

JloGaBieHne paCcTUTENHFHOTO CHIPbS B
(bepMeHTI/IpOBaHHLIe MOJIOYHBIC MIPOAYKTHI JJId UX
00oTaIieHus OTKPHIBAET OOJIBIIINE BO3MOMHOCTH.
TpaBbl, PPYKTHI U SATOMBI, & TAKXKE WX IKCTPAKTHI
MOBBIIIAIOT YCBOSIEMOCTh MOJIOUHBIX MPOAYKTOB,
yilydiias HX BKyc H cocrasB. Hanpuwmep,
J00aBJICHHE DKCTPaKTa MIMITOBHUKA B MOJOYHBIE
MIPOJYKTHI, B YACTHOCTH B HOTYPT, CIIOCOOCTBYET
YIAYUHICHUIO XapaKTECPUCTUK, OMNHCBIBAOMIUX HX
cocTaB u cBo#cTBa [8].

Kpowme Toro, nobaBneHre B MOJIOYHBIE TIPO-
IYKTBl (yHKIIMOHAIBHBIX KOMIIOHEHTOB, Hampu-
Mep, UCIOIL30BaHUE N30MaJIbTa, CHIDKACT TIIUKE-
MUYECKHUI HHJIEKC, YTO JENIAET UX MOJIe3HBIMU JIJIS
moaeit ¢ muaberom [5]. [is moBbImieHUS Ka-
YeCTBa MOJIOYHOI'0 ChbIpbd W YCHICHHUA €TI0
(YHKIIMOHANBHBIX CBOHCTB HEOOXOJWMO HCHOJNb-
30BaHUE COBPEMEHHBIX TexHoJoruid. Harpumep,
MIPUMEHEHHE CUMOMOTHKOB MO3BOJISIET HOPMAaJH-
30BaTh paboTy kumeyHoro tpakra [5]. Takke
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oOoraimeHue cocTaBa MOJIOUYHBIX MPOIYKTOB
HaTypaJbHbIMU aHTUOKCHAAHTAMH, TAKHUMHU Kak
9KCTPAKT, IIOJYYCHHBIH M3 CKODPIYIBl OPEXOB,
sBisiercs 3pdexkTuBHBIM [3].

Takum oOpa3om, oboramieHHbIe TPOIYKTHI,
MOJy4YEHHBIE W3 MOJIOYHOIO CHIPbS C HHM3KHMU
TEXHOJIOTHYECKUMH XapaKTEPUCTHKAMH, HE TOJIb-
KO YJIY4YIIaloT X KauecTBO, HO M OKa3bIBAIOT I0-
JIOKUTENBHOE BIMSHUE HA 310pOBbE HacejeHus. B
3TOM HAaIPaBJICHUU BAKHO MPOAOIDKATH HAy4HBIC
HCCIIEIOBAHMUS U IPAKTUIECKYIO padoTy.

IIpon3BoACTBO PA3NUUHBIX HPOLYKTOB W3
MOJIOKAa JKUBOTHOTO CBIpbS, C J00OaBJCHHEM
PACTUTCIbHBIX MHIPEAUCHTOB [JId YJIY4YIICHUA
cocTaBa M CBOMCTB IPOAYKTOB, SBISIETCS
aKTyaJIbHOW TPOOJIeMON COBPEMEHHOW MHINEBOH
MIPOMBIIIIJICHHOCTH.

B wamem HCCIICAOBAHHUHU B Ka4dyCCTBEC
pPacTUTENBHOIO KOMIIOHEHTa OBLI HCIIOJIB30BaH
MOPOUIOK KIIOKBBI. JloOaBieHHE MMOTYyYEHHOTO
MIOPOIITKa B COCTaB pa3pabaThiBaeMOil TBOPOKHOMN
[acTbl MO3BOJIAET MOJYYUTh HOBBI MPOLYKT,
oboramieHHblii  Oenkom. [lomydeHHBIH TPOIYKT

yIy4llIaeT COCTOSIHUE OpraHu3Ma, peryjiupyer
OMOXMMHYECKHE TPOLECCHl W  YIOBIETBOPSET
CYTOYHYIO noTpeGHOCTD B BUTAMUHAX,

AMUHOKHCIIOTaX ¥ MUHEPAJIHHBIX BEIIeCTBax [6].

KmrokBa — 93TO UEHHBIH  MPHUPOIHBIN
MPOJYKT, OOraTblii OWOIIOTUYECKH aKTHBHBIMU
KOMIIOHEHTaMU, KOTOPBIE MOJIOKUTENBHO BIMSIOT
Ha opranm3M deiioBeka. OpraHu4ecKrue KUCIIOTHI,
BUTAMHHBI U MHKPODJEMEHThI, BXOHSIIHUE B
COCTaB KITIOKBBI, CIIOCOOCTBYIOT YKPEIUICHHUIO
3MI0POBbSI W TIPEIOTBPAIICHUIO  Pa3IMIHBIX
3abosneBanuii. [lomudeHonsl, conepxamecs B
KJIIOKBE, obnanmarot AHTUOKCUJAHTHBIMU
CBOMCTBaMH, YTO 3aMEJJISIET MPOIIECCH CTAPCHUS
B OpraHm3Me M TIOJJCPKHUBAET HOPMAIBHYIO
paboty wuMMyHHOUW cucrembl. Kpome Toro,
KIIFOKBa YKpEIUIAeT COCYABI, YIyYIlaeT padoTy
CEPIEUHO-COCYIUCTON  CHCTEMBI, pEryIupyeT
OoOMEH BEIIeCTB W ONTUMH3UPYET IPOIECCHI
MHULIEBAPEHUSL.

BuTtaMuHHBIN COCTaB KJIFOKBbI 3HAUUTEIHHO
BIIUSIET Ha oOecledeHne OpraHmu3Ma HEeoOXOo.u-
MBIMU MUKpORJIEMEHTaMU. B 4acTHOCTH, BUTAaMUH
C, comep Kaluiicsi B KITIOKBE, SIBJISICTCS MOIITHBIM
aHTHOKCUIaHTOM. Perymsaproe ymoTtpebieHue
KIIFOKBBI CITOCOOCTBYET CHIDKEHHUIO apTepHallb-
HOTO [JaBlICHUS U MpeAOoTBpallaeT pa3BUTHE
aTepoCKIIepo3a U APYTUX 3a00JeBaHUI CepaedHO-
COCYJICTOUN CUCTEMBI.

KirokBa mupoko UCmonb3yeTcsl B MUIIEBOU
MPOMBILIUIEHHOCTH: OHA UCIIOJb3YETCS ISl IPOU3-
BOJCTBA COKOB, JJKEMOB, COYCOB M pa3JIMYHBIX
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neceptoB. [IpoayKTel Ha OCHOBE KJIFOKBBI, 00Ja-
JTAFoIre JICYeOHOPOPIITAKTHICCKUMH CBOMCTBA-
MH, MOKHO OTHECTH K KaTeropuu (pyHKIIMOHAIb-
HBIX IPOAYKTOB [6,7].

[To XxMMUYECKOMY COCTaBy KIIIOKBA COZEP-
xuT 84-88 % Biaru. B ee mnogax nmpucyTCTBYIOT
yrieBoabl, B ToMm uucie ¢pykroza (4,48 %),
mroko3a (3,91 %) u caxaposa (0,53 %). Taxxe
KIIOKBa Oorara OpPraHWYECKUMH KHCIOTaMH:
npeoOyiagaroT auMoHHas kucimora (1,3 %),
sionounast kucnota (0,3 %) u OeH30iiHas KUCIOTa
(0,05-0,2 %). B MeHbIINX KOJUYECTBAX TaKKE
BCTPEYAIOTCS YKCYCHAs, BHHHAs U IlaBeieBas
KucnoTh [6,7,8].

KirokBa — 3TO LEHHBIM NPUPOIHBIN Mpo-
IyKT, OOTaThlii OMOJOTMYECKH aKTHBHBIMH KOM-
MOHEHTaMH, KOTOPBIE MOJIOKHUTEIBHO BIHUSIOT Ha
opraHu3M uenoBeka. OpraHuveckue KHCIOTH,
BUTAMHHBI U MUKPOBJIEMEHTBI, BXOJSIIUE B COC-
TaB KJIOKBBI, CIIOCOOCTBYIOT YKPEILICHHUIO 370PO-
BbSl W TPENOTBPAIICHUIO Pa3IMYHBIX 3a00JeBa-
Hui. llommdeHonsl, comepxamuecs B KITIOKBE,
00JTa]af0T AHTHOKCHJIAHTHBIMU CBOMCTBaMH, YTO
3aMeIJIsieT MPOIECChl CTapeHusi B OpraHu3Me U
NOJICPKUBAET HOPMalbHYI0 paboTy MMMYHHOH
cucteMbl. Kpome TOro, KIIOKBa YKpermsier
COCYJIBI, YIyUIIaeT paboTy cepledHO-COCYANCTON
CHCTEMBI, peryjimpyeT oOOMEH BeIIeCTB U
ONTUMH3HUPYET MPOIIECChI MUIIEBAPCHHUS.

BuTaMHHHBIN COCTAB KIFOKBbI 3HAYUTEILHO
BJIMSIET Ha 00€eCTIeYeHne Oprann3Ma HeOOXOMMBbI-
MU MHUKpoO3JeMeHTamMu. B wactHocTH, ButamuH C,
COJICPYKAIIMICS B KIIOKBE, SIBISCTCS MOIIHBIM
AHTUOKCHJIAHTOM. PeryisipHoe ymoTpebieHne
KITFOKBBI CIIOCOOCTBYET CHHKCHHUIO apTepUATbHO-
ro JaBICHUS W TPEIOTBpAIaeT pPa3BUTHE
aTepoCKIIepo3a U IPYTrux 3a00JIeBaHM ceplievaHO-
COCYJIMCTOM CUCTEMBI.

KitrokBa MIMPOKO UCMOJIB3YETCs B MUIICBOM
MIPOMBIIIJICHHOCTH: OHA MCIOJIb3YEeTCs ISl TPOM3-
BOJICTBA COKOB, JIKEMOB, COYCOB M Pa3JIMYHBIX
neceproB. [IpogyKThl Ha OCHOBE KJIFOKBBI, 00JIa-
Jaromye J1e4eOHONpOPUIAKTUIECKUMH  CBOWCT-
BaMHU, MOXXHO OTHECTH K KaTeropuu (QyHKIHO-
HaJBHBIX TPOAYKTOB [6,7].

I[lo xuMuYeckoMy COCTaBy  KIJIIOKBa
comepxur 84-88 9% Bmaru. B ee miomax
MIPUCYTCTBYIOT YTJIEBOMBI, B TOM YHcie (QpyKTO3a
(4,48 %), rmoko3a (3,91 %) u caxaposa (0,53 %).
Taxxke  KkiIOKBa  Oorata  OpPraHUYECKHMH
KHCJIOTaMU: TIPEoONIaIaloT JIMMOHHAS KHCIIOTa
(1,3 %), s6nounas xucnora (0,3 %) u OeHzoitHas
kucnora (0,05-0,2 %). B MEHBIINX KOJIWYECTBAX
TaK)Ke BCTPEYAIOTCS YKCYCHas, BUHHAasg H
maBeseBas KUCIIOTH [6,7,8].



AJIMATBI TEXHOJIOTHSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne3.

Tabnmma 1. XuMudecknii COCTaB CYIISHOTO IDI0AA U COKa KITFOKBBI

Iloka3zarenu

Cogepxanue

B COKEC B Ij10ax

Cyxue Bemiectsa, %

87,7+18 86,9 +2,7

Vraesonsl, %

21,8408 | 488+1.2

ITextunoBEIe BemecTsa, %

9,6 £0,6 32+£0,2

A30THCTBIE BCIICCTBA, %

8,0+0,6 5,2£0,3

3oma, %

24+02 1,7+0,1

Jyounsheie Beniectsa, r/ 100 T

91+04 3,5£04

Oprannyeckre KucioTh, %

2,2+0,1 7,3+0,5

Kneruatka, %

33,1+£1,9 16,6 £ 0,6

Buramun C, mr/ 100 r

355+2,3 | 180,9+5,1

b-xaporun, Mr/ 100 r

2,20+0,33 | 7,43 +£0,17

Buodasonouasl, mr/ 100 T,

2700+ 112 | 7073 + 188

CornacHo pesyibrataM Tabiwmsl 1, comep-
KaHWE CYXUX BEIECTB B KCTPAKTE KIFOKBBI COC-
Tasisier 87,7%, a B miogax — 86,9%. D1H moka-
3aTely CBUICTENBCTBYIOT O TOM, YTO DKCTPAKT H
SITOJbl COXPAHSIOT CBOIO MUINEBYIO LIEHHOCTH Jia-
xe npu nepepadotke. CoaepkaHue KIETYATKH B
JKCTPAaKTe 3HAYUTEIHHO BBIIIE U COCTaBISET
33,1%, Torma kak B iogax — 16,6%. 3to ykazbl-
BaeT Ha TOJIOKUTEIBHOE BIMSHUAE JKCTPAKTa Ha
MUIICBAPCHUEC, TAK KaK B HEM MHOI'O IMUIIEBLIX
BOJIOKOH. KOHIIEHTpanusi OpraHWYecKUX KHCIOT
TaKkKe pasnudaercs: B JKcTpakte 2,2%, a B
mromax 7,3% [12].

AHanu3 HAy4YHBIX CTaTeld W IJUTepaTyphl
MMOKA3bIBAET, YTO B HACTOAIIEE BpeMS ITUPOKO
pacmnpoCTpaHEHO HWCIIONb30BaHUE PACTHTEIBHBIX
WHTPEAVEHTOB JUIA PACHIUPEHHS acCOPTHMEHTa
TBOPOXKHBIX IMAaCT W O0OOTameHHs UX COCTaBa
[15,16]. Hanpumep, poccuiickue HCCleqoBaTeNn
Bepounkuit A.Il. u Korosa H.B. paspaboranu
TBOPOXKHYIO TIACTY C UCIIOJIb30BAHUEM PAaCTHUTEIh-
HbIX KOMIIOHCHTOB, TaKHUX KaK OJSKCTPAaKT AroJbl
KHM3HJIa, 9KCTPAaKT KOPBI Oepes3bl, CoJlepKalui
OerynuH, W TiIeHW4Hble OoTpyou. [lo MHeHuIo
aBTOPOB, PEryJsipHOE YHOTpeOJIEHHE 3TOTO Mpo-
AYKTa IOJIOXKUTCIIbHO BJIMACT HA OPraHU3M. brna-
rojiapsi COCTaBy pPacTUTEILHBIX KOMIIOHEHTOB, TO-
TOBBII MPOAYKT €XKEIHEBHO CHaOXaeT OpraHu3M
BUTaMHHaMH, OpraHu4CCKUMU KHUCJIOTaMu,
MaKpo- ¥ MHKpPO3JIEMEHTaMH, OKa3bIBasl TIOJIE3HOE
BO3JICHCTBHE KaK Ha 3J0POBBIX JIFOJICH, TaK M Ha
ITIaITUECHTOB C 3a6OHeBaHI/IHMI/I KEITYTOYHOKHNIICY-
HOTO TpaKTa, CEPJCYHO-COCYIUCTON CHUCTEMBI U
ONOPHO-JBUTAaTENbHOIO anmapata [15].

VY4yensle J[0OHCKOrO ToCyJapCTBEHHOIO ar-
papHOro yHHBEpCUTETa pa3paboTaliyd TEeXHOJO-
THIO TBOPOXKHOTO TIPOJYKTa, OOOTAIEHHOTO pac-
TUTENBHBIMU ~ WHTPEAMCHTAMH C  BKYCOBBIMHU
CBOIMCTBaMU TOMAaTOB M YECHOKa. B cocras 3Toro
MPOJYKTa BOILIM KOPEHb OAyBaHYMKA, UMOWPB,
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MyKa W3 OpEXOB M BKYCOBBIE HOOaBKH (COIb,
TOMaTHas MacTa, YeCHOK). B pesynbpTare nmonydeH-
HbII TBOPOXXHBIA MPOAYKT II0 IIOKAa3aTeIsIM
MUILEBON U OMOJIOrHYECKON LIEHHOCTH 3HAUYNTEIb-
HO TPEB30IIIEN KOHTPOJIBHBIH oOpaszerr [16].

BHeapeHnne HOBBIX TEXHOJIOTHI MepepadoT-
KM MOJIOYHBIX TPOAYKTOB Ha OCHOBE HAyYHBIX
HcCceoBaHul sBisgeTcs d()(PEKTHBHBIM CIOCO-
0OM  COBEpIIEHCTBOBAHUS TPOM3BOACTBEHHBIX
MPOIIECCOB U YIIyUYIICHHUs Ka4eCTBA MPOTYKIIUH.

Lenp maHHOrO HCCIENOBAHUS — MOBBICUTH
NIUIIEBYIO U OHOJIOTHUYECKYIO IIEHHOCTh TBOPOXKHOM
MacThl U3 MOJIOYHOTO CBHIPbSl C HU3KMMH TEXHOJIO-
TMYECKUMH XapaKTEpUCTUKAMU ITyTeM 00OraieHus
€ro TOpOIIKOM KIIOKBBIL. B Xozme wucciemoBaHHs
OLICHMBAIOCh BIWSHUE JIOOABJIEHUS! Pa3INYHBIX
KOJIMYECTB KIIIOKBBI HAa CEHCOPHBIE CBOICTBa H
IHULIEBYIO LIEHHOCTh TBOPOYKHOW MACTHI.

Mamepuanst u memoovt Ucc1e008aHULL

B xome ananmm3za o0pasioB B TBOPOKHYIO
nacty A00aBISUIMCH Pas3iMYHbIE KOJIUYECTBA II0-
pomka KiOkBBl (4%, 8%, 12%). beuto mpo-
AHAJTM3UPOBAHO BIUSHHUE OTHUX J00aBICHUI Ha
OPraHOJICITUYECKUE II0Ka3aTeI M IHIIEBYIO
LEHHOCTb MNpoaykTa. JlaHHBIE, MOMy4YEHHBIE W3
00pa3ioB, TIIATENLHO IPOAHATU3UPOBAHBI U
CHUCTEMAaTH4YeCKd OLEHEHbl Ha TMpeaMeT HX
BIIMSIHUSI HA KQ4eCTBO TBOPOXKHOM MACTHI.

B mpomuecce uccrenoBanus ¢ MCHOIB30Ba-
HUEM COBPEMEHHBIX METOJIOB OBLTH OTpeeIeHbI
CIIEAYIOIIME TOKAa3aTesId TBOPOXKHBIX MacT, 000-
Tall[EHHBIX TIOPOIIKOM KJIFOKBBI: OpPraHOJIEITH-
yeckue cBorcTBa [18], TUTpyemas KHCIOTHOCTB
[19], conmepxanune OGenka [20], comepkaHue Kupa
[21] u coneprxanue yrieBomos [22].

Pe3ynrvmamot u ux oocyyicoenue

PesynbpTarhl MccnenoBaHus MOKa3alld, YTO
noOaBiieHHE TIOPOIIKA KITIOKBBI B MOJIOYHBIE MPO-
IyKTHl 3HAYATEIBHO BIMSAET HAa UX (PHU3MKO-
XMMUYECKHE CBOICTBA M OPraHOJENTUYECKUE I10-
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kazarend. JloOGaBneHHE pa3nUYHBIX KOJHYECTB
MOPOLIKA KJIIOKBBI M3MEHSIIO
BKYyC, LIBET M 3amax NPOAYKTa, OJHOBPEMEHHO
MOBBILIAsl €0 MUIIEBYI0 IEHHOCTh. Pe3ynbTaThl
Ipe/ICTaBIeHbI B Tabmuie 2.

CormnacHo NPOBEAEHHBIM HCCIIEIOBAHUSM,
ONTUMAJILHBIM [JIi TBOPOXKHOM MAacCTBl SBJSETCS
nobasienune 8% mopoika Kokl KoHCHCTEH-
LUsl NPOAYKTa HM3MEHSIAch B 3aBUCHMOCTH OT
KoJNnu4ecTBa 100aBIEHHOT0 MOPOIIKa KITOKBHL. [1o
Mepe yBennueHusl koiamuectBa oT 4% 1o 12%,

KOHCHCTCHIHIO,

IJIOTHOCTh MPOJYKTa BO3pacTajna, a B CTPYKType
Hayald TOSBIATHCS KUpoBble Kamiu. Ilpu
BBICOKMX KOHLEHTPALUSIX HAOMIOAAJIOCh OTHele-
HUE CBIBOPOTKH, YTO HETATUBHO BIHUSUIO Ha (U3M-
YECKYI0 CTaOMIBHOCTh IPOIYKTA.

AHanu3 1okasaj, 4TO TBOPOXKHAs IacTa ¢
noOaBieHHEM 8% MIOPOILIKA KITFOKBBI
MIPOJIEMOHCTPHUPOBAJa HAWITYYILIUE PE3yIbTaThI IO
BKYCY, LBETY M KOHCHUCTEHLIUH, IPH 3TOM €€
MUIIEeBas IEHHOCTh 3HAYUTEIbHO OBBICHIIACK.

Tabnmmna 2. OpraHojienTHYECKHE TOKAa3aTEIN TBOPOKHBIX IACT C JOOABICHIEM MOPOIIKA KITFOKBBI

ITokazarenu

KoHcucTeHIMSA U BHENTHUNA BUJT

Bxyc u 3amax

IlBer

4% | IIpoayKT OJHOPOMHBIH, MATKHH,
C HEX)KHOM TEKCTYPOM.

[IponykT rycro, oxa-
HOPOJHBIH, 3aMETHBI
JKHPOBBIE KAILTH.

[IponykT rycro, 3aMeTHBI
KUPOBBIC KAIUIH, CIIETrKa
OTJECIHUIACH CHIBOPOTKA.

ITopomok
KJIIOKBEI, %

8 % [IpusaTHBIi BKyC U 3amax, Xa-
PaKTepHbII AJI TBOPOTa.

ITpusaTHb BKYC U 3a-
Iax TBOpOra ¢ HOTKaMH
KIIFOKBBI.

Bkyc 1 3anax KJIFOKBBI
JIOMUHUPYIOT.

12 % | berblit 1BeT, paBHOMEPHO pac-
IpeseneH 1o Macce.

CBeTI0-KpacHbIi 1IBET,
PaBHOMEPHO pacrpe-
JIeJIEH o Macce.

Po30BbIii 1BET, paBHOMED-
HO pacnpeleiéH o Macce.

ITocne omnpeneneHus ONTUMAIBHOIO KOJH-
yecTBa N0OABIIIEMBIX SITOJ B TBOPOXKHYIO ITACTy
Obl1a pazpaboTaHa TEXHOJOTHS €€ MPOU3BOJACTBA

Tabnmna 3. Penentypa Ha 100 Kr rOTOBOM MPOAYKIIUI

(puc. 3) m penentypa ¢ Yy4€TOM KOJIHMYECTBA
JIPYTUX UHTPETUCHTOB.

Peuentypa Ha 100 Kr roToBOM TBOPOKHOMU
MIacThI IIpeJCTaBjIeHa B Tabuue 3.

KoncucTeRnRa

Pucynok 1. [Ipodunorpamma TBOPOKHOM MacThl 6€3 100aBOK
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HaunmeHoBaHue nmpoykra Mouoko, kr | 3akBacka, Kr' | IToponiok KItOKBBI, KT Bceero, kr
T TBopoxHast macta 95 5 - 100
BOpOZKHas 0e3 1o6asok, %
K‘;‘;‘(‘)’Ei{fﬂ 4 91 5 4 100
% ' 8 87 5 8 100
12 83 5 12 100
Bkyc
4,5
4.4
O0mnui dann 3amax
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O6muit 6a1a1

KoHcHCTeHRNAS

3amax

Iper

Pucynoxk 2. IIpodunorpaMma TBOPOXKHO# MACTHI ¢ JOOABICHIEM KITFOKBBI

TeltoBast 0GpaboTKa.

OBepKa KadecTBa TacTepH3aHs OMTAKIICHHE.
Hnlionogl{oro CBHIPBSL [FSZ:I:EOC =35 3 €
: [t=30+2%]
MHHYT|
BHECEHHE 3aKBACKH.
oXNIakIeHHe TBOPOra. oxXTaxAeHHe TBOpOraH
OTZeNeHHe
OTZelleHHEe CBIBOPTKH no0OaBIeHHe 3apaHee
CBIBOPOTKH H
H (OpMHpPOBaHHE OATOTOBIEHHBIX
¢opMIpoBaHHe
CTYCTKa KOMIIOHEHTOB
Cr'yCTKa
OTAEICHHE XpaHeHHe MPOIYKTa
CBIBOPOTKH ITyTeM P p
ecCOB e IIpH TeMIleparype
p t=4+2°C B TeueHHH 7
IOJHOE yIaleHHe
CYTOK

H3THIIKOB KHIKOCTH

Pucynox 3. TexHoOrHs NPONU3BOJICTBA TBOPOIKHOM MACThl, 000OTaIEHHON PAaCTUTEIBHBIMH 100aBKaMH

Ha ocHoBe pe3ynpTaToB OpraHojentuyec-
KHX ITOKa3aTesnel ObUT MpoBeA€H aHaiu3 (HU3MKO-
XUMHUYCCKUX XapaKTEPUCTUK HOBOTO MPOJIYKTa.
CormacHo pe3ynbTaTaM aHaiuu3a, THTpyeMas
KHCIIOTHOCTH KOHTPOJIBHOTO 00pa3iia (TBOPOKHOM
nactel 0e3 100aBok) cocraBmia 146,5°T, torma

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

KaK y TBOPOXXHOHW mnactel ¢ 8% moOaBieHHEM
KIIOKBBI ~ THUTpyeMasl KHCJIIOTHOCTh  JIOCTHUIJIA
150,1°T. IlumeBast IIEHHOCTh HCCIEAOBAHHBIX
00pas3IioB MOAPOOHO OMKCaHA M MPEJICTABICHA Ha
pucyHke 4.

W TBOpOXHAA NacTa c KNHOKBOM

W TeopomHaA nacTa 6es pobaBkn

benku, r Hupbl, r Yrneeoabl, 1

MAueBbie
BOJIOKaHa, 1

Pucynoxk 4. XuMHU4eCKHii COCTaB 00pa3IOB TBOPOIKHBIX MACT
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Ilo pesymbraTamMm wuccinenoBaHusi OBLIO
BBISIBJICHO, YTO B COCTaBE TECTHPYEMBIX 00pa3LoB
3HAYNUTENIbHBIX U3MEHEHUH B COJepKaHUM OEJIKOB
W )KUPOB HE HaOJII0JaeTCsl, OHAKO B TBOPOXKHOU
macre ¢ [Jo0aBlieHHMEM KIIOKBBI COAEp)KaHHE
yraeBonoB okazamoch Ha 0,31 r Bemme mo
CPaBHEHHIO C KOHTPOJBHBIM OOpasnoM. Kpome
TOr0, B KOHTPOJIBHOM MAacTe MHUIIEBBIE BOJIOKHA HE
ObUTH OOHApyKeHBI, TOTJa Kak B OOOTaIIeHHOW
KITIOKBOM MacTe ux KojamdecTBo coctaBuio 0,15 T.

3axnrouenue, 6b1600b1

KagecTBO chIpOro Mosioka SBJSIETCS KItoue-
BbIM (DaKTOPOM YCHELIHOTO MPOU3BOJICTBA MOJIOY-
HBIX TPOAYKTOB. BakHBI TakWe acmeKThl, Kak
MHUKpPOOHOJIOTHYECKAasl ~ YUCTOTA,  COAEp)KaHHE
OeJKa ¥ KHUpa, a TAKKE TEXHOJIOTUIECKUE CBOUCT-
Ba MOJIOKA, KOTOpBIE 3aBUCAT OT YCIOBUH COAep-
KaHWs KOPOB, UX KOPMJICHHSI U METOJOB 00pa-
6otkn Ha (epme. CoOBpeMEHHBIE TEXHOJOTHH,
TakMe KaK HCIIOJIb30BaHMe [-TIIOKaHa, yIbTpa-
¢ubTpanys, MUKpOQUIBTPAsl ¥ ONTHMH3ALIUS
npoueccoB (epMEHTALMH, MTO3BOJSIIOT YIY4IIUTh
MOKa3aTeIu MOJIOKa HU3KOI'O KayecTBa, Aejasi ero
MNPUTOAHBIM ISl TIPOU3BOJCTBA CTAOMIBHBIX H
Ka4eCTBEHHBIX MPOYKTOB.

JobaBneHne pacTUTENbHBIX HHIPEIUEHTOB,
TaKWX KaK TMOPOIIOK KITIOKBBI, B MOJIOYHBIE MPO-
IYKTHI OTKPBIBAET HOBBIE BO3ZMOXKHOCTH JJIs CO3/1a-
HHS MHHOBAaLMOHHBIX IpoaykToB. Hampumep, ¢op-
TH(UKAIUA TBOPOXKHOH mactel 8% moporika
KJTFOKBBI YITYHIIIHJIA OPTraHOJNIENTHYECKHE H (PU3HKO-
XMMHUYECKHE TMOKa3aTeH MPOIYKTa, HOBBICHIA €r0
BKYCOBBIE KauecTBa M TNHILEBYIO LEHHOCTb. [Ipo-
IYKTBI, 0OOTaIEHHbIE PACTUTEILHBIMH KOMITOHEH-
TaMH, MOTYT OKa3bIBaTh IMOJIOKUTEIBHOE BO3JCHCT-
BHE HA 30pPOBbE, yiIyulias MeTaboIu3M U YyIOB-
JICTBOPSISI IOTPEOHOCTH TIOTPEOUTEIIEH, OPUSHTHUPO-
BaHHBIX HA 3JI0pOBOE MUTaHME. biaromapHOCTB,
KOH(IIHKT HHTepecoB (puHaHCHpOBaH¥E)

JlaHHOE WCClelOBaHUE BBINOJIHEHO MIPH
noanepxke rpanta AP23488862 MunuctepcTBa
HayKd M Bblcmiero oOpaszoBaHusi PecryOimkun
KazaxcraH. ABTOpBI BEIpaXaroT 01arogapHOCTh 3a
MOJVIEPKKY W 3asBISIFOT 00 OTCYTCTBHM KOH(-
JIUKTa HHTEPECOB.
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STUDY OF UREASE ACTIVITY IN SEMI-FINISHED MEAT PRODUCTS

$.S. AMANOVA &

U.O. TUNGISHBAYEVA < , A\ A.ZHELDYBAEVA
(Almaty Technological University, The Republic of Kazakhstan, Almaty city, 050012, 100 Tole bi str.)
Corresponding author e-mail: amanova_sh@mail.ru*

Meat production is one of the fastest growing sectors of global agriculture, and poultry meat is the most ac-
cessible and expanding source of protein for people of all income levels. In connection with recent world events,
such as the coronavirus pandemic, and considering its consequences, the issue of safety of "accessible' foodstuffs,
among which poultry meat occupies a worthy place, is acute. For Kazakhstan, as well as for all countries, it is im-
portant to expand the range of food products that can significantly increase the immunity of the population to suc-
cessfully overcome the consequences of the COVID 19 pandemic. Development of local poultry farming and import
substitution are the main solutions to ensure product safety in any state. For effective development of poultry farm-
ing it is necessary to overcome one of the limiting factors - lack of modern system of safety monitoring throughout
the food chain. The purpose of this work is to study the urease activity in meat semi-finished products. In this study
urease activity was measured in raw and cooked meat products. As a result of the study the dependence of heat
treatment with the pH index was determined. The indicator of urease activity during production allows for more de-
tailed safety and quality assurance of meat semi-finished products.

Keywords: urease, urea, broiler, soy, meatballs, buffer solution, enzyme
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Em onoipici anemoix ayvln wapyamvlivl2olHblH, €y KaAPKbIHObL OAMbIN Kejle JHCAMKAH CANanapblHbly 0ipi
00715t MAdBLIAObL, Al KyC emi madblcmvlH, 6apavlK MORMAapbulHOAzbl XAIbIK YUIH el KOJHCemimoi dcone KeHellin
Kejle Jcamkan aKywvl3 Ko3i 0onvin maosiiaovl. Koponasupycmulk nandemus cuskmol coHzbl 21eMOIK OKU2ANAP2A
Oaunanbicmel JHcaHe OHBLIH CANOApPbIH ecKepe OMmbIpbln, Kyc emi NaiblKmbvl OpblH anamvli "'Kon swcemimoi’
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mazamoapovly Kayincizoizin Kammamacwsl3 emy maceneci emkip myp. Kazaxcman ywin, 6apnvlx enoep cuakmol,
KOBHJT 19 nanoemuacvlnovlyy canoapvli oioazvloaii eycepy yuiiH XanblKmulH UMMYHUmMEmIH e0dyip apmmoulpa
anamolH a3vlK-MYIAIK ACCOPMUMEHMIN KeHelmy MaHbi30vl. Kepzinikmi Kyc wiapyauivlivieblH O0AMbIHY MHCOHE
UMROPHIMBL AIMACMBIPY Ke3 Ke/l2eH MemaeKemme OHIMHIN Kayincizoicin Kammamacwslz emyoin nezizei wiewimoepi
0onvtn maodvinaovl. Kyc wapyauivinwieoln muimoi oamoimy yuiin mockKayvlioapowviy Oipin - a3vlK-mynik mizoezi
Ooutbinwma Kayincizoikmi 0axwliayovlyy 3amManayu JHcyueciniy syncemkinikcizoicin encepy xaycem. byn scymvicmoty
Makcampl em xcapmoliail adpukammapsinoazel ypeasa Oencendiniczin 3epmmey 601avin maovinadvl. byn
3epmmeyoe ypeazamwly, OeiceHOinizi wiuki yicone nicipincen em oHimoepinOe onuiendi. 3epmmey Hamudicecinoe
mepmuanvlK, oHoeyoiy pH kepcemkiwiine mayendinizi anvikmanosl. Onoipicmezi ypeasza oOencenoinizininy
KepcemKiwii em yxcapmolinail padpuKammapviHbly KAYincizoici Men canacvll eziceli-mezyceilli Kammamacol3 emyze
MYMKIHOIK Gepeoi.

Herisri ce3nep: ypeasza, MoueBMHA, Opoiiiiep, cosi, ppukaneanbka, 0ypepJik epiTingi, pepMeHT.
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Ka3zaxcran, 050012, r. Aamarsl, ya. Toue 6u, 100)
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Ilpou3zeoocmeo maca agnaemca 00HOU U3 Haubdonee OUHAMUYHO PA3GUBAIOWLUXCA OMPACTENl MUPOEO20
CeNbCKO20 X03AIICMEA, A MACO RMUUbl - HAUOOIee OOCMYRHBIM U PACUUDAIOWUMCA UCHOYHUKOM OelKa 0
HaceneHusa 6cex cjoes 00xX0006. B ceaszu ¢ nocieOnumu Mupoevimu codOvimuamu, MAKUMU KAK RAHOeMUs
Koponasupyca, u yuumosléasn ee nocie0cmeus, 0CImpo ecmaem 60onpoc obecneyenusn dezonacHocmu "'0oocmynnoix"’
HPOOYKMO6 RUMAaHus, cpeou KOmopylx MAco RMuysl 3auumaem oocmoitnoe mecmo. /Ina Kazaxcmana, kaxk u 01
6cex CMpaH, ANCHO DPACWUPUMDb ACCOPMUMEHM NPOOYKMOE NUMAHUSA, CHOCOOHBLIX 3HAYUMETbHO NOGLICUMD
UMMYHUmMem HaceneHus 01 YCneuwnoz2o npeodonenus nocieocmeuil nandemuu KOBH/T 19. Pazeumue mecmnozo
nmuyesooCcmea U UMROPMo3ameuleHue AGIAAIOMCA OCHOGHLIMU PEUEHUAMU ONA O0fecneyeHus 0e30nacHocmu
npooykyuu 6 110dom cocyoapcmee. /lnsa yphpexmusnozo pazsumus nmuye600cmea HeodXo00umMo npeodoiens 00UH
U3 COepIHCUBAIOWUX PAKMOPOE - HeOOCHAmOUHOCMb COBPEMEHHOU CUCeMbl MOHUMOPUH2A 0E30NACHOCU N0
eceil nuugesoit yenu. Ilenvio Oannoii padomuvl A61AEMCA UCCTE006AHUE YPEA3HOU AKMUGHOCMU 6 MACHBIX
nonygadpuxamax. B oannom uccnedoeanuii akmusHocmv ypeazvl UMEPANACL 6 CHIPHIX U GAPEHBIX MACHBIX
npodykmax. B pesynomame npoeedénnozo uccnedosanusn onpeoenena 3a8UCUMOCHL MEPMULECKON 00padomKu ¢
nokazamenem pH. Ilokazamens ypeasnoii aKmueHocmu npu RPOU36O0CHEe NO036071em 0Hojlee 0emaibHO
obecneuumsp 6€30nACHOCMYb U KAUECME0 MACHBIX NONYPadpuxamos.

Kirouesbie cioBa: ypeaza, MoueBHHA, Opoiiiep, cosi, (ppukaneanku, Oydepusnlii pactBop,
(epmenT

Introduction The latter rapidly decomposes spontaneously to

A peculiarity of soybean seed properties is form carbon dioxide and a second ammonia
the presence of urease and lipoxidase enzymes in molecule. Plant ureases occupy a special place in
their protein composition. Soybean ureases have the history of science, participating in some
undoubtedly been a milestone in science, a subject important milestones of biochemistry [3, 14, 15].
of research since the early 1900s. The many Urea is frequently incorporated into animal
properties of these proteins have shown that feed, and the combination of unprocessed
ureases are much more than enzymes that soybeans with urea results in the release of
hydrolyze urea and present a wide range of ammonia under the influence of urease, which is
interesting biotechnological applications. The an unfavorable consequence of mixing feeds. In
study of the toxic properties of plant ureases may ruminants, ammonia swiftly enters the
be of great interest for the development of bloodstream and can precipitate adverse effects,
alternative strategies for crop defense against including diminished feed intake and impaired
several natural enemies [1, 2]. animal performance, and in extreme cases, death

Ureases are metalloproteins that catalyze from ammonia poisoning [4, 5, 9].

the hydrolysis of urea to ammonia and carbamate.
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To ensure that nitrogen is added to animal
feed while protecting animals from the formation
of toxic levels of ammonia, pretreatment of
soybean meal is necessary. Heat treatment is the
primary method used to eliminate or reduce the
effects of soybean anti-nutritional and/or toxic
factors, including urease, but these treatments
should be minimized because of the potential to
destroy important seeds [6, 7].

Several treatments were effective in
inhibiting urease activity, including steam heating
at 102°C for 40 min or at 120°C for 7.5 min,
boiling at 92°C for 60 min, and dry heating at
100°C and 2 kgf/cm2 for 60 min. All these
treatments abolished urease activity and also
reduced a number of anti-nutritional factors [8].

The study of urease activity in meat semi-
finished products is of great importance, as the

Table 1. Main qualitative indicators.

urease activity index allows for more detailed
monitoring of the safety and quality of meat semi-
finished products during production [10, 11].
Despite the long-standing use of soybean flour in
meat semi-finished products, the study of urease
activity in such products remains relatively
underdeveloped. Therefore, this study is pertinent
for manufacturers of processed meat products.

Materials and research methods

The objective of this study is to examine
the activity of urease in semi-finished meat
products.

The object of the study is meat meatballs
from broiler meat and soybean meal of different
concentrations with the following qualitative
indicators (Table 1).

Indicators, (%) Nel Ne2 Ne3 Neq
Moisture retention capacity, %| 61+0,05 63,5+0,05 68+0,05 |67,7+0,05
Moisture content capacity, % | 62+0,02 65+0,02 69,5+0,02 | 68+0,02

pH 6,60+0,02 6,82+0,02 | 6,59+0,02 | 6,63+0,02

In this study, the activity of urease was
guantified in raw and cooked meat meatballs. The
urease assay is based on the increase in pH
resulting from the release of ammonia from urea
by residual urease enzymes in soybean. The
urease test was conducted in accordance with the
following procedure: ten milliliters of urea buffer
solution (pH = 7.0) was added to 0.200 grams of
finely ground soybean (test sample), and ten
milliliters of phosphate buffer solution was added
to 0.200 grams of the same sample (clean sample).
Both solutions were incubated at 30°C for 30
minutes with stirring. In the presence of
significant urease activity, a notable increase in
pH was observed in the test solution, which was
attributed to the release of ammonia from urea.
Following the incubation period, the pH of the

Table 2. Changes in urease activity after 7 days

solutions is rapidly determined, and the difference
between the pH of the test solution and the pH of
the blank is calculated as an indicator of urease
activity.

Results and discussion

The results showed that raw meat meatballs
had higher urease activity than cooked meatballs.
The loss of urease activity in the whipped meat is
due to denaturation of the enzyme during the
cooking process. This increases the digestibility of
soy and hence increases the adsorption of
nutrients in our body. In addition, meat meatballs
with 30% soy had higher urease activity than
meatballs with 15% soy. Obviously, as the
concentration of soy in meat meatballs increased,
urease activity increased (Table 2).

Tested products Nel Ne2 | Ne3 | Ned
1 2 3 4 5

pH (control) 6,50 | 6,60 | 6,50 | 6,50

pH (raw product) 79 | 830 | 735 | 7,14

pH (final product) 6,60 | 6,82 | 6,59 | 6,63
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Meat product samples

o, PH (control) PH ir

Figure 1. Changes in urease activity after 7 days

Control samples are those in which no urea
buffer solution was introduced. In the absence of
urea, the urease enzyme is unable to function.
Accordingly, the pH of the control samples is
within the expected range. The addition of urea to
the reaction mixture results in the metabolization
of urea by the urease enzyme, leading to the
production of a basic pH. The measurement of
urease activity allows for the identification of
sample processing, including whether the samples
have undergone heat treatment. The application of
heat results in the irreversible denaturation of the
urease enzyme [12,13].

Conclusion

As a result of this study, it can be
concluded that in the urease assay, if the samples
were heat treated, the pH of the sample will be the
same as the control sample because urea cannot be
metabolized. In raw soybean samples, the urease
enzyme is fully functional, and therefore urea will
be metabolized.

A regulatory process for the assessment of
urease activity in human products does not
currently exist. This type of assay is typically
conducted on animal feeds to evaluate the impact
of the production process on urease activity. The
processing of soybeans results in the destruction
of anti-nutritional factors and an increase in the
efficiency of weight gain per unit of feed.

It is inadvisable to consume broiler meat in
semi-finished products containing soy raw materi-
al unless the requisite heat treatment has been ap-
plied. It is thus recommended that products con-
taining soy raw materials be subjected to heat
treatment at the appropriate temperature prior to
consumption.

aw product) PH
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BbIEOP OIITUMAJIBHOM TEXHOJIOT'MY MOJTYYEHUSA SKCTPAKTA
CROCUS ALATAVICUS C BBICOKUM COJAEP KAHUEM
DPJIABOHOUAOB 1 KAPOTHHONJI0B

13 5. AJJIAMBEPTEHOBA ¥ I'T JKVMAILIOBA = |

13 5. CAKHITOBA ¥ | 2]1.10. KOPVJIBKHH |

(* Kazaxckuii HAMMOHANBLHBINH MeguIUHCKUii yauBepeuter umenn C.JI. Achennuspona,
Pecny6auxa Kazaxcran, 050012, r. Anmartsl, Tose 0u, 94
2 KazaxcKHii HAMOHAJILHBII YHHBEPCUTET HMeHH aib-Dapadu,
Pecnyoauka Ka3zaxcran, 050040, r. Anmarsl, npocnekt Aiab-®apadu, 71.)
DnekTpoHHas ovTa aBTOpa KoppecnonaeHta: zoyaallambergen@mail.ru

B nocneonue 200v1 Habnrooaemcea 3HaAUUMENbHBII POCI CRPOCA HA JEKAPCHEEHHbIE NPEnapamsl pacmu-
MeNbHO20 NPOUCXONHCOCHUSA, UMO 00YCN06EHO 603DACMAIOWUM UHHIEPECOM Nompedumeneil K HAMypaaibHolM U
0e30nacHbIM ANbMEPHAMUEAM CUHIMEMUYECKUM MeouKamenmam. B omeem na smu mendenyuu npouszeooumenu
AKYEeHmupylom 6HUMAHUE HA PA3PAdOmMKe HOBBIX (YOPMYN U MEXHOI02UN IKCHPAKYUU ONA YOO081emeopeHUA Yée-
JUYEHHO020 Cnpoca Ha pacmumensHble nekapcmea. CoepemeHHble MemoObl IKCMPAKYUU NO03601A10M I dheKkmueno
U36/1eKAmMb 6MOPUUHbIE MEMAOOIUMbBL U3 PACIUMETBHOZ0 CbIPbA, COXPAHAA NPAKMUUECKU NOJIHbII XUMUYECKUT
cocmae u obecneuusasn 6bICOKUIL 8b1X00 IKCIMPAKMUBHBIX Geujecns. Bo3moicnocms pezynuposeanus KoHueHmpa-
UUU U36EKAEMBIX OUOS102UYECKU AKMUBHBIX 6eU4eCE 8 X00e npouecca OMKpvlédaem HO8ble NEePCHEeKmuevl 0JiA
npuUMeHeHUs PACIMUMENbHOZ0 CbIPbA 8 Kauecmee 0CHOBHBIX (apmayesmuieckux cyocmanyuil. Ycmanoeieno, umo
6ce uccnedosannvie 6uovl pacmenuii pooa Crocus L. demoncmpupyiom aumuoKCUOAHMHYIO, RPOMUEOEOCHANU-
MenpHyI0 U Kapouonpomekmopuyio akmusnocms. Kpoxkyc anamayckuii, aenaowuiica npeocmagumenem ¢haopul
Kazaxcmana, npeocmasnsem ocoowvtit unmepec. ILlenv 0annozo uccieooeanusn 3aKiiouaemcs 6 6bl0ope ONMuUMaib-
HO020 Memooa IKCMPAKYuU 0714 NOSIYUEHUA U36IeYEeHUTI C MAKCUMAIbHBIM COOEPIHCAnUeM P1a6oOHOUO08 U Kapomu-
HOUO006 u3 naozemuou wacmu Crocus alatavicus. H3yuenue mexnonozuueckux napamempos ROAyUeHus IKCMPaKma
U3 IMOIU pacmumenbHoll AKMUGHOI CyOCMaHyuu umeem npaKmudeckoe 3HavyeHue 0 OanbHeluell pazpadomku
J1eKapCmeeHHbIX RPEenapamos u Yopmuposanus HAyuHo20 000CHOBAHUA UX RPUMEHEHUA .

KmrouecBbie ciaoBa: Crocus alatavicus, onTumajabHasi TeXHOJOTHsl, JKCTParupoBaHHe,
Malepanms, yJbTPa3ByKoOBasi MaLepauus, nepKojasuus, G1aBoHOUAbl, KAPOTHHOUABI.

®JIABOHOUATAP MEH KAPOTHHOUATAPIBIH MAKCUMAJIIbI HIbIF BIMBIMEH
CROCUS ALATAVICUS CBIFBIHABICBIH AJIYABIH OHTAMNJIbBI
TEXHOJIOTUACBIH TAHIAY

13 5. AJNTAMBEPTEHOBA, *I".T. JKYMAIIIOBA, *3.5. CAKHIIOBA, */1.FO. KOPYJIbKHH,

(*C. XK. AcpenauspoB arbingarbl Ka3ak yITTBIK MeIMIMHA YHHBEPCHTETI,
Ka3zakcran Pecny6suxacel, 050012, Aamarsl K., Tese 6u, 94
2 3n-Mapadu arbinaarsl Kazak yITTHIK yHHBEpPCHTETI,
Ka3zakcran Pecnyosnukacel, 050040, Anmarsl K., OJj-Papadu qanrbuIbl, 71.)
ABTOP-KOPPECIOHICHTTIH AJIEKTPOHABIK nomrtackl: zoyaallambergen@mail.ru

Conzbl JcvLnoapsl 0CiMOIK meKmec Npenapammapea CypaHviCmovly aumapiaviKmaii ocyi 0aixanovl, oyn
MYMbIHYWBLIAPObIY, ~ CUHMEMUKANbIK —~ 0api-0apMeKmepze mabuzu dcone  Kayincis  Oanamanapza  0ezen
KbI3bI2YUIbLIbIZbIHIY, apmyblina oOailianvicmol. Ocbl meHOeHyuaANapea xicayan peminoe OHOIpywiinep ocimoix
Hezi3inoezi 0api-0apmeKkmepze CYPAHbLICMBbIY, ADMYbIH KAHAZAMMAHOLIPY YUWIIH HCAHA IKCMPAKYUA opmynanapul
MeH MEXHON0ZUANapuIn d3ipieyze Gaca nazap ayoapadwl. Kaszipei skcmpaxyus adicmepi ocimoik wuKizamvinan
EKIHWINIK Memabonummepoi muimoi anyza MymKiHOIK 0epedi, ic dcy3inoe moavlK XUMUALLIK KEPAMObl CAKmMaiiovl
JHCaHe IKCMPAKMUGMI 3amMmapobly, HCOAPbl UWLbIZLIMOBLALIZLIH Kammamacwlz emedi. Ilpouecc odapwvicvinoa
ANBIHAMBIH OUOIO2UANBIK 0e/1CeHOl 3ammapobly, KOHUEHMPAUUACLIH pemmey MYMKIHOI2i 0CIMOIK WiUKI3amuvlH
Hezi32i hapmauesmuxanvik cybcmanyusnnap peminoe Koa0aHYOblH HCAHA nepcnekmueanapovii auiadst. Crocus L.
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MYbICbIHbIY, — 0apablK ~— 3epmmenzen  OCIMOIK — mypiepi  aHMUOKCUOAHMMBbL,  KAObIHY2d  KAPCbl  JCIHE
KapouonpomexkmopvlK 0encendinikmi kepcememini auvikmanovl. Kazaxcman nopacoinoiy oxini 6onvin
maovLIambll anamay KpoKycel epeKkuie Kvl3vleyuibliavlk, myosipadst. Byn sepmmeyoin maxcamut - Crocus alatavicus
Jcep yemi 6onticinen prasoHouomap MeH KapomuHoOuOmapovlyy MaKCUMaaiobl Moauiepi dap IKCmpaKyuanIaposl aty
YWwin oHmainsl IKcmpakyuanay aoicin mamoay. Ocovl 0ciMOIK 6enceHOi cyOCmaHUUACHIHAH CbI2bIHObL AJIYObIH
MexXHON0ZUANIBIK napamempiepin 3epmmey 00aH O0IpiniK npenapammaposvl api Kapaili a3ipaey xHcaHe 01apobl
KO10aHyOblH 2bLAbIMU HezZi30eMecin KalbInMAacmulpy Yulin RPAKmMUKAaiblK Manbl3vl 6ap.

Herisri ce3mep: Crocus alatavicus, oHTaiJbl TeXHOJOTUsl, JIKCTPAKIHUSA, Malepanus,
YABTPAABIOLICTHIK MalePAIHs, EPKOJANHS, GIABOHOUATAP, KAPOTHHOUATAP.

CHOOSING THE OPTIMAL TECHNOLOGY FOR OBTAINING CROCUS ALATAVICUS EX-
TRACT WITH A HIGH CONTENT OF FLAVONOIDS AND CAROTENOIDS
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In recent years, there has been a significant increase in demand for herbal medicines, due to the growing in-
terest of consumers in natural and safe alternatives to synthetic medicines. In response to these trends, manufactur-
ers are focusing on developing new formulas and extraction technologies to meet the increased demand for herbal
medicines. Modern extraction methods make it possible to efficiently extract secondary metabolites from plant raw
materials, maintaining an almost complete chemical composition and ensuring a high yield of extractives. The pos-
sibility of regulating the concentration of extracted biologically active substances during the process opens up new
prospects for the use of plant raw materials as basic pharmaceutical substances. It was found that all the studied
plant species of the genus Crocus L. demonstrate antioxidant, anti-inflammatory and cardioprotective activity. Cro-
cus alatavicus, which is a representative of the flora of Kazakhstan, is of particular interest. The purpose of this
study is to select the optimal extraction method for obtaining extracts with the maximum content of flavonoids and
carotenoids from the aboveground part of Crocus alatavicus. The study of the technological parameters of obtaining
an extract from this plant active substance is of practical importance for the further development of medicines and
the formation of a scientific justification for their use.

Keywords: Crocus alatavicus, optimal technology, extraction, maceration, ultrasonic macera-
tion, percolation, flavonoids, carotenoids.

Beeoenue. Pesynbrarhl uccenoBaHuii in vitro u in vivo

Pox Crocus L., macuutsiBaromumii 6omee 80 MOKa3bIBAIOT, YTO BHUMaHKE K (hapMaKOJIOTHYECKOM
BHUJIOB, MIPHHAIJICKHUT K cemeiicTBy Iridaceae Juss. aKTUBHOCTH mapaHa W OPYrHX BHAOB KPOKYCOB
Haunbonee wm3BecTHbiM BuIoM sBisietcs Crocus COCPEIOTOYEHO Ha aHTHOKCHIIAHTHOMN, IPOTUBOBOC-
sativus L., m3BecTHBIIi Kak madpaH, KOTOPBIA MAJIUTENIBHOM, TPOTHBOOIYXOJIEBOM M KapauOIpo-
MIPECTaBIsIeT COO0OW ONHY W3 CaMBIX JIOPOTHX TekTopHON akTHBHOCTU [1-5]. Xumudeckuii coctaB
TPaBSHBIX CHENHHA B MHpPE, TIOTYyYaeMylO U3 PbUIb- pactenuii poma Crocus L. BIrodaeT Kak TepBUY-
LEB LBETKOB AaHHOTrO pacrtenus. lladpan Haxo- Hble MeTa0OMUTHI (YTIIEBOABI, OCNKH, KUPBI, MUHE-
JUT IIUPOKOE TPUMEHEHHE HEe TOJNBKO B KyJIMHA- pajibl ¥ BUTAMUHBI), TAK U BTOPHYHBIE METAOOIHTHI,
puH, HO ¥ B (hapMareBTUIECKON U KOCMETHIECKOMH TaKye KaKk KapoTUHOHIBI, (JIABOHOW/IBI U TEPIIEHO-
OTpacisx. unamu [6, 7]. KayectBo magpana Ha peIHKE OIpe-

PesynpTarel moucka B 0a3e JaHHBIX Scopus JEJIAeTCsl KOHLEHTpalreld TPeX OCHOBHBIX MeTado-
BBISIBIIIM 3723 Hay4dHBIC CTaThHU IO KIIFOUEBOMY JUTOB, OOECIICUMBAIOIINX €T0 YHUKAJILHBIA IIBET,
cioBy «Crocusy. BonbIIMHCTBO M3 HUX MOCBALIE- BKYC M apoMar: KpOIIMHa, TMKPOKPOLMHA U cadpa-
HBl W3y4eHHIO (HapMaKOJIOTHYECKUX CBOUCTB M Hana. CrenoBaTellbHO, OCHOBHBIE Hay4HbIE HCCIe-
XMMHYECKOro cocraBa pacteHuii poma Crocus L. noBaHus, Kacarorpecs: C. sativus, cocpenoToueHs
HaOnronaercss 3HauuTenbHBIM pocT oObema uC- Ha aHAJIN3e XUMUYECKOTO COCTaBa IadpaHa, BKIIO-

cinenoBaunuii ¢ 2007 roxga.
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Yasi KPOIMH, MUKPOKPOIIMH ¥ cadpaHai, KOTOPHIC
BJIMSIFOT Ha €0 KaYeCTBEHHBIE XapaKTepHUCTHKH [8].

B pacrenusx poga Crocus L. npousBoaHbie
(b7TAaBOHOMJIOB COCTABIISIOT 3HAYUTEILHYIO JIOJTIO
BTOPHUYHBIX OHOJOTMYECKH AKTHBHBIX BEIECTB.
KiroueBbiMU (priaBOHOMIAMH B HATUBHBIX TaKCO-
Hax Crocus L. sBustoTcs kemmdeposn U KBepile-
THH, a TaKXke uX npousBonHbie. Lllupokuii criekTp
(hapMakoJIOTHIECKON aKTUBHOCTH PAcTCHHUH IaH-
HOTO pojJia OOYCJIOBJICH HAJIMYUEM BBIIICYIIOMS-
HYTBIX COCTUHCHHIA.

MHOTOYHCIICHHBIE HCCIIEOBAHNS TOATBEp-
JIWJIA AQHTUOKCHIAHTHBIC CBOMCTBA JKCTPAKTOB U
BTOPUYHBIX METa0ONMTOB ImadpaHa. MeTaHONb-
HBIH DKCTPaKT IadpaHa IEMOHCTPHUPYET BBICOKYIO
AHTUOKCHJIAHTHYIO aKTUBHOCTb, TIPH 3TOM KPOIIHH,
MUKPOKPOIMH ¥ cadpanan 3Q(HEeKTHBHO YAAISIOT
cBobonuble pamukanbl [9]. CadpanHan u KpolmH
CHOCOOHBI 3aXBaThIBaTh CBOOOHBIE PATUKAIBI, B
TO BpEMs KaK KPOIICTUH IPOSIBIISCT 3HAYUTEIBHYIO
3¢ (GEKTUBHOCTh B yIAJICHUM CBOOOIHBIX pajyKa-
JIOB U WHTMOMPOBAHUHM TEPEKUCHOTO OKHCIICHHS
JIMOUAOB. DTU CBOMCTBA MPEAIOIArarT UX MOTEH-
UaJIbHOE MPUMEHEHHE B TPO(UIAKTHKE paka, a
TaKXKe B TEpPalUu CEPICUHO-COCYIUCTHIX U TICUXH-
yeckux pacctpoiicts [10].

JIOTIOJIHUTEIIbHBIC UCCIICOBAHUS TIOJITBEP-
JIWJIA @aHTHOKCHUIAHTHBIC CBOWCTBA BOJHBIX U 3Ta-
HOJIBHBIX OKCTPAKTOB ImadpaHa. TaHOJIbHBIC
9KCTPAKTHI 00JIAIAI0T AKTUBHOCTHIO MO MOTJIONIE-
HUIO PaJUKaJIOB M CIOCOOCTBYIOT JETpajalliu
Je30KCUPHUOO03bI, TOT/IA KaK BOJHBIC U 3TAHOJbHBIC
9KCTPAKThl WHTHOUPYIOT TEPEKHUCHOE OKUCIICHHE
JIUIIUJIOB B SPUTPOLIMTAX U 00pa3oBaHUE MaJIOHO-
Boro muanbaeruga [11]. MccnemoBanmst in vivo
TaKXe MOKa3alu, 4To IadpaH MPOSBISET aHTH-
OKCHJIAHTHYI0 aKTUBHOCTb B SIHUTEIHAIBHBIX
KJIeTKax OpoHXOB MbImiei ¢ actmoi [12]. boiee
TOrO, MmadpaH ¥ ero aKTHBHBIM UHTPEIUECHT KPO-
IIMH MOTYT TNPEeAO0TBpamiaTh OKUCIHUTEIBHOE I0-
BPSKICHHE MO3ra, MEYEeHH W IT0YEK, BBHI3BAHHOE
XpOHHUYECKUM cTpeccoM y Kpeic [13]. B apyrom
WCCIIeIOBaHUN OBUIO YCTAHOBIICEHO, YTO BOJIHBIN
3KCTPAKT Imad)paHa HE TOJIBKO 00JIaaeT aHTHOK-
CUIAaHTHOW aKTHBHOCTBIO, HO U CHOCOOEH OJIOKH-
poBaTh akTUBHBIC (POPMBI KHCIOPOJA, a TaKKe
MHrHOMPOBaTh AKTHUBALMIO BHYTPHUKIIETOYHBIX
CUTHAJIOB, YTO MPUBOJIUT K HOJABJICHUIO AIOITO-
TAYECKOTO TYTH U YIYUYIICHHIO KH3HECTIOCOOHO-
cTu KieTok [14].

B nmocneanue AecATUIETHS HAKOILICHO
MHOJKECTBO JIOKA3aTeNIbCTB, IOATBEPIKAAFOIINX
TaK)Xe MPOTUBOOITYXOJIEBLIX CBOMCTB ImadpaHa U
€ro OCHOBHBIX KOMIIOHEHTOB, OTBEYAIONIAX 32
OpTaHOJICTITHUECKUE XapakTepucTHKHU. Kccnemo-
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BaHUS KUTAMCKUX Y4eHbIX [15] u3yumnm 3ddext
U MeXxaHu3M JelcTBus kpouuHoB I u II mportus
KJIETOYHBIX JIUHUHN paka Jerkux AS549 m H446. In
Vitro aHalu3bl MOKa3ajH, YTO KJIETOYHAs MpPOIH-
(hepanms u armonTo3 M3MEHSIOTCS B 3aBUCHMOCTH
OT J03BI U BPEMEHH Bo3nelicTBHs. B Xome in vivo
HCCIIeIOBaHNH, NP MIEPOPATTEHOM BBEICHUH JKC-
TpakToOB madpana Meimam B 03¢ 100 Mr/kr/cyT B
TeueHne 28 nHeH, HaOI0JaNnoCh YMEHbBIIEHUE
pasMepa OmyXxoJId KCEHOTPaHCIUIaHTaTa, YToO CBSI-
3aHO C KacKaJHBbIM MEXaHHU3MOM, OIOCpPEIOBaH-
HBIM KacraszaMmu-8, -9 u -3.

Pesynprater in vitro ncciemoBaHuid mMpoe-
MOHCTPUPOBAJIM, YTO KPOLIMH M3 THMAallalicKOro
KpOKyca 3HAYWTENBHO CHIDKAET IKU3HECTI0CO0-
HOCTh KJIETOK paka Tonctod xkumkum (HT-29,
Caco-2) [16]. DT maHHbIE OBLIM MMOATBEPIKICHBI
B MOCJIEAYIOIINX in Vivo HCCIIeOBaHMsIX, Ie 00-
paboTKa MEBIIIEH ¢ OMyXOJISIMH BEICOKHMH J103aMHU
(150 Mr/kr) KpollMHA MHTMOUPOBajia aHTMOTCHE3 U
POCT OIMyXOJNH TOJCTOM KHIIKH. ABTOpHI [17]
TaKKe OTMETHJIM, YTO 3TaHOJbHBIM 3kcTpakT C.
sativus JIEMOHCTPUpPYET BBIPRKEHHYIO ITHTOTOK-
CHUYECKYI0 aKTHBHOCTh B OTHOIICHHH KJIETOYHBIX
nuuuit HeLa u HepG2.

Takum 00pa3oM, OCHOBHBIMH TPYIIIaMHU
JEHCTBYIONINX BEHIECTB JKCTPAKTa, MPEICTABIIS-
IONIMMHU UHTEPEC, SIBISIOTCS KapOTUHOUIKI U (biia-
BOHOM/IBI.

Lenp HacTOAIIETO UCCIIEOBAHUS 3aKITI0OYa-
eTcs B BBIOOpPE ONTHMAILHOI'O METOAA JKCTPaK-
WU JUTSE TIONMy4YeHHsI W3BJIEYCHUH C MaKCHUMAllb-
HBIM cojepkaHreM (hJIaBOHOHMIIOB U KapOTHHOU-
oB u3 Hag3emuo yactu Crocus alatavicus.

Crocus alatavicus Regel et Semen. — sBJis-
ercs oSHAaemukoM TsHb-lllans, BcTpeuaercs B
Jbxynrapckom Anatay, 3annmiickoM Ajaray,
Kermene, Kynreit u Tepckelr Anaray, Kapatay u
3anmamnom Tsarb-lllane. IIpomspacraer Ha mieOe-
HUCTBIX ¥ TJIMHUCTBIX CKJIOHAX, JIYTOBBIX M CTEI-
HBIX y4acTKaX, B 3apOCIsIX KyCTAPHUKOB OT MPE/-
ropuil 10 BEpXHEH TIpaHHMIBl JECHOro mosica. B
2018 rogy Hamu OBLIM MPOBENEHBI KYJIHTUBUPO-
BaHUS METOJIOM CEMEHHOTO pa3MHOKEHHS Ha
miadTanuu GapmaneBtadeckoil kommanmu TOO
«DuToneyM», 4To JaJI0 MOJIOKUTEIbHBIE PE3yIib-
TaThl, ¥ HA HACTOSAIIVH MOMEHT PacTCHHS YCIIell-
HO TiprkuIHch [18].

Mamepuanvl u memoovl ucciedo08anuii

OOBEKTOM HCCIIEAOBAHHS SIBIISETCS BBICY-
[ICHHOE pacTUTENbHOE ChIphE, MOIYYEHHOE U3
HQI36MHOW 4YacTH KyJbTUBHUpoBaHHOTO Crocus
alatavicus Regel et Semen. [Ins momy4denus sKkc-
TpakTa OBLIM MPUMEHEHBI METObI SKCTParupoBa-
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HUS: Malepauus, Marepanus ¢ HpUMEHEHHEM
YIIBTPa3ByKa U NEPKOJIALIHAL.

Memoouxa sxcmparxyuu.

® [UIsI MOJy4YeHHus (pIaBOHOUIAHO-KAPOTH-
HOMJHOTO SKCTPaKTa METOIOM Malepaluuu, H3-
MENBUCHHOE BO3JIYIIHO-CyXoe Chipe - Crocus
alatavicus, 3anMBaaM IIATHKPATHBIM H30BITKOM
(mo obwvemy) xmopodopMa M OCTaBISLUTH B IKC-
TpaKTope AJsl HACTauBaHMs NMPU KOMHATHOH TeM-
neparype Ha 48 4acoB, MOCIIE YeTro AKCTPAKT OT-
(UIBTPOBBIBAIM M KOHLEHTPHPOBAIHM JIOCyXa B
MATKMX ycnoBusx (Temmeparypa 40-50°C, Bakyym
BOJOCTPYIHOTO Hacoca).

s ToNydeHHs (pIaBOHOMAHO-KAPOTH-
HOMIHOTO 3KCTPaKTa METOAOM Malepauuy C yib-
TPa3BYKOM, HW3MEJIBYCHHOE BO3AYIIHO-CYXO€ ChI-
pre - Crocus alatavicus, 3anuBaiy MATUKPATHBIM
M30BITKOM (TI0 00BEMY) XJIOpO(hOpMa 1 OCTABIISIITH
B OKCTPAKTOpE il HACTAMBAaHUSI TIPU KOMHATHOW
TeMreparype Ha 24 dJaca, B TEYEHHM Ipolecca
yepe3 Kaxapld 8§ yacoB 1o 20 MUHYT BO3AEICTBO-
BaJIM yJIbTPa3BYKOM 4acTOTOH Kosnebanuit 30 xI'm.

® [UIsI TONy4YeHHUs (pIaBOHOUIAHO-KAPOTH-
HOMUJIHOTO JIKCTPaKTa METOJOM IEPKOJALUH, W3-
MEJIBYEHHOE BO3IYIIHO-CyXoe chipbe - Crocus
alatavicus, 3anuBaii B JIByXKaMEpPHOM IEPKOJIS-
TOpEe TPEXKpPaTHBIM (110 00beMy) M30BITKOM XJIO-
podopma u octaBisM Ha 24 yaca 0e3 nepemMenu-
BaHus1. [locie yero B mepKoJsTOp JOOABIISIIN JKC-
TpareHT J0 «3epKajia» U BhIACPKUBAIH eme 48
4acoB. DKCTparupoBaHUe MPOTEKaIo B JiBa Npue-
Ma: IEepBYIO MOPLHIO B KonnuecTBe 85% (KOHLEH-
TPUPOBaHHAsL BBITSDKKA) MO OTHOLICHHMIO K Macce
CBIPbST COOMpAIM B OTACIBHYIO €MKOCTh, 3aTeéM
MOJICTABISUIA IPYTYI0 €MKOCTh M BEJIU IEPKOJISI-
LUIO 10 TOJIHOTO MCTOLICHUS ChIpbsi (pa30aBiieH-
Has BBITSDKKA). [lomydeHHBIE SKCTpakThl 00BeIu-
HSUTA OT(UIBTPOBBIBAIN U KOHIEHTPHPOBAIH JI0-
cyxa B MATKHX ycJloBusix (Temmneparypa 40-50°C,
BaKyyM BOJOCTPYWHOT'O HACOCA).

Memoouxa xpomamoecpaghuposanus.

AHanu3zel MOJTY4YEeHHBIX 9KCTPAKTOB
MPOBOJMIM Ha Ta30BOM Xpomarorpade c macc-
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CIEKTPOMETPHUECKUM JAeTekTopoM 6890N/5973C
(Agilent, CIHIA), ocHameHHOM aBTOCaMILIEPOM
Combi-PAL (CTC Analytics, Iseinapus). dius
I'X-MC anamuza 1.00 Mkn oOpasiia BBOAWIU B
HH)XEKTOP T'a30BOI0 XpomMaTtorpada mpu momMoIu
aBTOCaMIUIepa MpPH TEMIEpaType HHKEKTopa
250°C. XpomatorpadupoBaHue MpPOBOIWIN C
HCTOJIb30BaHUEM KalWJUIIpHOW kKomonku HP-5ms
(Agilent, CIIA) mmwaoit 30 M, BHYTpEeHHHM
nuamerpom 0.25 MM u TommmHOM TuieHKH 0.25
MKM TpU TOCTOSHHOW CKOPOCTH TI'a3a-HOCHUTEI
(remmit, >99.995%, OpenOypr-Texras, Poccus),
paBuoit 1,0 wmu/muH. IIporpamma HarpeBa
xXpoMaTorpau4ecKoi KOJIOHKHU: BhIIEPIKKA 5 MUH
mpu 40°C, HarpeB co ckopocteo 10°C/MuH 110
280°C, Beepxkka S5 wwmH. [lomHoe Bpems
xpomatorpadupoBanus — 34 muH. Temreparypsl
KBaJpymojss ©  ucToyHMKa HoHOB  MC/I
coctaBs 150 1 230°C, cOOTBETCTBEHHO.

Macc-crnekTpoMeTpuyecKoe
JNETeKTUPOBaHUE KBEpUETHHAa W OeTa-KapoTHHA
MPOBOJWIM B PEKUME CKAaHUPOBAaHHWS HOHOB B
muanazone m/z ot 40 mo 650 B 3amepxKOi
pacTBopuTens 5 MuH. MIeHTHU(PUKAIUIO MUKOB,
00HapyXEHHBIX Ha XPOMaTOrpaMMax, IPOBOAWIN
IIpH TIOMoIIH OMOIHOTEK Macc-criekTpoB NIST 11
u Wiley 10.

Pe3ynomamut u ux oocysicoenue

IIpu BBIOOpPE ONTHUMAIBHOW TEXHOJIOTHH
9KCTPAarupoBaHus (IaBOHOMIHO-KAPOTUHOUIHO-TO
JKCTpaKTa CJOXHOCTb 3aJaHus 3aKiIioyanach B
TOM, YTO B IPAKTHYECKU MOJHOM HECOBINAJACHUU
[0 PacTBOPUMOCTH ()JIABOHOWIOB M KAPOTHHOM-
JI0B. M3 pa3penieHHbIX B TEXHOJIOTUH JEKapCTBEH-
HBIX ()OPM PACTBOPHTEIIEH, B IOCTATOYHOW CTeIe-
HH M3BJIEKAIONIMX 00a [eJIeBbIX K1acca PacTUTENb-
HBIX BEIIECTB, OBbLIM BBIOpaHBI XJIOPO(GOPM JUIs
Marepanuu (B TOM YHUCIIE YJIbTPa3ByKOBOM) U mep-
koysinuu. Pe3ynbratel Ta30BOil  xpomarorpadun
MpeACTaBJIeHb! Ha pUCcyHKax 1-3 u B Tabnune 1.
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Tabmuna 1. CpaBHuTenbHas TaOnuia coJep)kaHHMs KBEpLETHHa W OeTa-KapoTWHa B CyXHMX OKcTpakrax Crocus

alatavicus

Mertop 3KCTpakuuu

Bpewmst ynepxuBanusi, MUH

Coneprxanue B 9KCTpakre, %o

KBEpLETUH

B-xapoTuH

KBEpLETUH

B-xapoTHH

48 4. maneparus CHCl3

1.592

1.722

1.236

1.561

24 4. maneparms CHCI3 ¢
ynbTpazBykoM 30 k'

1.592

1.722

6.849

4.723

72 u. nepxossiust CHCl3

1.591

1.721

1.147

4.658
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Conepxanue CcymMMbl ()IaBOHOMIOB pac-
CUHTHIBAIIA B TEpecUeTe Ha KBEPIETHH, a CYMMY
KapOTHHOWJIOB - B Tiepecyere Ha -kapoTtuH. Mak-
CUMaJIbHBIC MTOKa3aTeNu KBepleTrHa (6,849 %) u
B-xaporuHa (4,723 %) Obun OOHApYXEHBI TPHU
SKCTPAKIIMA METOJOM Marepani C YIbTPa3By-
koM. OCHOBBIBAsICh Ha JaHHBIX 3apyOeKHBIX aB-
TOpOB, HaMH OBUIM BBIOpAHBI MapaMeTphl: MPO-
TOJDKUTEIBPHOCTE DKCTparupoBaHus - 24 daca,
BO3/ICUCTBHE YIIBTPa3ByKa - uepe3 Kaxiple 8 ya-
coB mo 20 MuHyT, yactota koneOanmii 30 I
OddekTuBHOCTE MeToAa OOBICHIETCS TEM, YTO
YIBTPa3ByKOBOH crmoco0 obecrieunBaeT Oolee
rIy0OOKOe MPOHMKHOBEHHE PACTBOPHUTENS B KJle-
TOYHYIO CTPYKTYpy MarepHala, 4To MPHUBOJUT K
YBEIMYEHUIO CKOPOCTH TIpoIecca W TO3BOJSET
SKCTParupoBaTh TEpMONAOWIbHBIE COCAMHEHHS.
VYBenuueHue ykazaHHBIX IapaMeTPOB MOXKET MPH-
BECTH K pa3pylIeHHIO MeMOpaH ¥ 3HAYUTEIHLHOMY
BBIXOJly OaJUTACTHBIX BEIIECTB B IKCTPAKT. YBe-
TUYeHre Kod(QQUIMEHTa BHYTPEHHEH MOJIEKY-
nspaO# nuy3nn Ipu IPOYNX PABHBIX YCIOBUAX
BO3MOXKHO 32 CHYET YMEHBIIEHHS pa3Mepa JacTHI]
aKcTparupyemoro marepuana [19, 20].

3akniouenue, 661600bl

Takum 00pazoMm, ONTHMANBHBIM METOJIOM
AKCTParupoBaHus IS MONydeHus: (HIaBOHOWIHO-
KapOTHHOMJIHOTO 3KCTPAKTA SIBIISIETCS yIbTPa3BY-
KoBas Marepanus. Ha ocHoBaHWM aHanm3a moxy-
YEHHBIX PE3yJIbTAaTOB MpeaokeH > eKTUBHBIHN
PEXUM DKCTParupoBaHUsI, MO3BOJISIIONIUIA TIONY-
YUTh M3BJICYEHHS C BHICOKHM COJIEPIKaHUEM CYyM-
MBI (hJTABOHOHJIOB U KAPOTUHOHJIOB: DKCTPAreHT —
x7opohopM; MOIYJb 3KCTpAaKIuKU 1:5; MeTo dKC-
TPaKIMK — Malepanysi ¢ MpUMEHEHHEM yIbTpa-
3ByKa uvactotod 25 kx['1; Bpemsa skcrpakuuu 24
Yaca, MPOJODKUTEIBHOCT BO3JICHCTBHS yIbTpa-
3ByKoM — 3 paza no 20 MHHYT; TemIeparypa npo-
necca 25 C.
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TABUT'U BOATBIIITAP KOJIJAHBIUIFAH TOKBIMA MATEPUAJIJAPBIHBIH
TYCTIK KACUETTEPIH 3EPTTEY
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(M.Dye30B aThingarbl OHTYCcTiK Ka3akcran ynusepeureri,
Ka3zakcran, 160012, llIsimkenT, Tayke XaH 1aHFbLIBI, 5
2Jreii ynusepeureri, Typkus, Msmup, Boprosa
SM.X. Jlynatu ateinaarbl Tapas enipJik ynusepcureri, Kaszakceran, Tapas, Tesie 6u kou. 60)
ABTOP-KOPPECTIOHICHTTIH AMEKTPOHABIK momTackl: bekontiru@mail.ru*

Ip mypai makcamma KOJAOAHLIIAMBIH MOKbIMA MAMEPUAIOapoul  00AYObIH IKONOUANBIK Mma3d
MEXHONOZUACHIH HCACAY, 3UAHCHI3 WIbI2bIH MAMeEpualIoapvlii, aman aumkanoa O0CiMOiK mekmec 00A2biutmaposl
KOJI0aHy apKbLibl MEXHONOUANLIK RPOUecmepoi 03zepmy apKblibl Jicy3eze acvlpvliadvl. Ocimoik mekmec
oazvliumap adam maduamvlHa KOAAiavl, OUO0I0ZUAIBIK bLOBIPATObl, COHbIMEH Kamap Konuwiinizi 6axmepunza
Kapcol Jcone emOik Kacuemmepze ue. byn ocymvicmuiy maxcamovt maoduzu ocimoikmep Hezizinoe anblHAH
00A2BLIMAPObIY,  KOJIOPUMEMPUANBIK KACUEHMEPIH 3epmmey JHCIHE MAMmeMamuKanvlK Mo0eaboepin icacay.
Tokpima mamepuanoapvin 00ay2a ApHANZAH 00ALIIMAD RUA3OLIH KAOLI2Ll, mMyimeuiemen, WIUKypai MHcoHe
JHCAHRAK Kaobbl2bl CbIZbIHOBLIAPLL Heci3inde anvinzan. CoHbIMen Kamap 0osazpluimap KypamvlHa Kacuemin
HCaKcapmiblud MONbIKIMBIPbIWE KOCRANAD peminoe aANioMOKANUil My3vl HcoHe MbIC CYabhamuvl KOJIOAHBLIZAH.
Anvinzan 6oszelumapobly Konopucmukaislk, Kacuemmepin zepmmey Konica Minolta cm-3600d kypsiazeicoinsiy
komezimen 360-700 wm mycmix Koopounammapeinoa xcypeizindi. 3epmmey Hamucenepi moxvima
Mamepuanoapvinbly 005y Canacvll, 00ALIUMAPObIH, KYPAMbIH, maduzu 00Ay0blH, KaCUuemmepin HcaKcapmibiil
Kocnanapovl Ko0aHyowlH co2apbl muimoinizin kepcemmi. Konopucmukanslx 3epmmeynepoiy namudicenepi
Ooutbinwma pezpeccus menoeyaepi IHcone MAMAHBIY MYC KAPKbIHOLLIBILIHA 00y mepenodici ucone mycmimn
WARLUIYBIHBIY — ICEPIH  CURAMMANMbIH  MAMEMAMUKATBIK Mooeaboep Kypuliovl. Taouzu 0oazeluimapoviy
mycmepiniy Keneuminzen peHKmepiniy apKacvlHOa 071apObl MOKbIMA OHEPKICIOiHe eHzizy 03eKkmi MiHOem 00.1bln
maobvinadsl. Kacuemmepi scakcapmoliizan maouzu 60a261uimapobl KOJa0any OHiMoepoiy cucueHanvlK Kacuemmepin
JHcaKcapmyza Hcane apey nPoYeciniy IKOJI02UANBIK MA3ANbIZbIH ADMMbIPY2A MYMKIHOIK depeoi.

Herisri ce3nep: TOKbIMa, TAOUFU OOSIFLILITAP, TYPJAEHAIPrill KOCNAJap, MATEMATHKAJIBLIK MOJETb.

HCCJEJOBAHUE KOJJOPUCTUYECKUX CBOMCTB TEKCTHJIBHBIX
MATEPHUAJIOB C IPUMEHEHUEM HATYPAJIbHBIX KPACUTEJIEA

'C.11I. CABBIPXAHOBA, ‘I K. EJIJUAP, *b.0. BUTJTUCJIH,
3K, AB3AJIBEKYJIBI* 23.E. CAPBIEAEBA

(*FOxno-Kazaxcranckuii ynusepeuter umM. M.Ayesosa, Kazaxcran, 160012, IllbimkenT, np.Tayke xana, 5
2Jreiickuii yausepcurer, Typuus, Msmup, Bopaosa
3Tapa3sckwnii pernonanbubiii yausepeuter um. M.X. Jlynaru, Kazaxcran, Tapas, yi. Toae 6u, 60)
DneKTpoHHas MoYTa aBTOpa-Koppecnonaenta: bekontiru@mail.ru*

Paspabomka 3IKo102uMECKU YUCMOU MEXHON0ZUU KPAWIEHUS MEKCMUIbHLIX MAMEPUAI08 PA3IUYHO20
Ha3HaueHus noopazymesaenm MoOUPUKAYUIO MEXHONOZUYECKUX NPOUECCO8 NYMEM UCNOIb308ANUS MEHEe 6DEOHDIX
DPACXOOHBIX MAMEPUAIO8, & UMEHHO, KpacumeIell pacmumenbHozo npoucxoxcoenusn. Kpacumenu pacmumensnozo
npoucxoicoenusn oonadaom Ou0102u4ecKoll pa3iazaemocmyio U Haudouee OpyicecmeeHnvl RPUPoOe uenoeexda, a
MHO2Ue U3 HUx o00naoarom ewje U KOMNIEKCOM AHMUOAKMEPUANbHBIX U Aedednvlx ceoiicme. Ilenvro oannoi
pabomul saennemca uzyueHue KOJIOPUMEMPUUECKUX CBOUCME U pa3padomKa Mamemamuieckux mooenei
ROJIyueHbIX Kpacumeiell Ha 0CHO8e RPUPOOHBIX MPAg. IKCMPAKmMbl Kpacumeneu 01sa KPAWEeHUs MeKCHUTbHbIX
Mamepuanos ROAYUEeHbl U3 KONHCYPHL VKA, CKOPIAYNbL OPeXd, RUNCMBL U 36€P000s ¢ 000asieHUEM CEOYIOUUX MO~
ougpuyupyrouux KOMROHENmMOo8: AIlOMOKaIUesble Keacyvl unu cyavgam meou. Hecnedosanus Konopucmuueckux
C60IICME NOYUenblX KpacumeJiei npoeedensl ¢ ucnonvzosanuem npuoopa Konica Minolta CM-3600d ¢ ueemoswix
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koopounamax 360-700 um. Pe3ynvmamul ucciedo6anuil NOKA3A1u GbICOKYIO IiheKmueHocms npuUMeHeHUs
MoOouuyupyouux 000a6oK 6 cocmaee Kpacumesneil HA Ka4ecmeo OKPACKU MeKCmuibHulx mamepuanos. Ilo
pe3ynomamam KoaopuUCmMUYecKux Uccie006aHuil NOCMPOCHbL YPAGHEHUA PecPecull u MamemamuiecKue mooenu,
onucvigarouue 6AuUAHUE 27IYOUHDL OKPAWIUGAHUA U OMPAJICCHUE UEEMA HA UHMEHCUBHOCIMU OKpacKu mkanei. bna-
200apsa AKMUGHOU IKCMPAKYUL HAMYPATbHBIX KpaAcuUmeneil u pacuiupeHHbviM Y6EH06bIM OMMEHKAM, 6HEOperue
HAMYpanbHbIX Kpacumeneii 6 MeKCHMUIbHYI0 NPOMbIUIEHHOCHb AGIAEMCA AKMyanbHoul 3aoaueii. Buedpenue
Ppazpabomansvix nPpuUpoOHBIX Kpacumenei ¢ MOOUPUUUPYIOuUMU 000A6KAMU NO360TEM YIAYUUMb UZUEHUYECKUE
ce0licmea u30enuil U nOGLICUNMb IKON0ZUI0 OMOEN0UH020 npoyecca.

KiaioueBble cji0Ba: TeKCTW/Ib, MPUPOAHbIE KpacuTeau, Moguuuupyonue 100aBKH, MaTeMa-
THYECKasl MO/eJIb.

RESEARCH OF COLORISTIC PROPERTIES OF TEXTILE MATERIALS
DYED WITH NATURAL DYESTUFF
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Corresponding author e-mail: bekontiru@mail.ru*

The development of an environmentally friendly technology for dyeing textile materials for various purposes
implies the modification of technological processes by using less harmful consumables, namely, dyes of plant origin.
Dyes of plant origin have biological decomposability and the most friendly to human nature, and many of them also
have a complex of antibacterial and medicinal properties. The purpose of this work is to study the colorimetric
properties and develop mathematical models of the obtained dyes based on natural herbs. Extracts of dyes for dyeing
textile materials are obtained from the peel of onions, walnut shell, tansy and hypericum with the addition of the
following modifying components: aluminum-potassium alum or copper sulfate. The study of the coloristic properties
of the obtained dyes was carried out using the Konica Minolta CM-3600d device in the color coordinates 360-700
nm. The results of the study showed the high efficiency of the use of modifying additives in the composition of dyes
on the quality of coloring of textile materials. Based on the results of coloristic studies, regression equations and
mathematical models describing the effects of staining depth and color reflection on the intensity of tissue coloring
are constructed. Due to the active extraction of natural dyes and expanded color shades, the introduction of natural
dyes into the textile industry is an urgent task. The introduction of developed natural dyes with modifying additives
will improve the hygienic properties of products and increase the environmental friendliness of the finishing process.

Keywords: textiles, natural dyes, modifying additives, mathematical model.

Kipicne FBIH TOMEHJEeTy TaOWFu OCIMIIKTEepIeH allbIHFaH
ToxpiMa MaTepuanmapblH OpIEY[IiH KOHE Oostynappl KOJIaHy apKbUTbI JKY3eTe aChIpbITabl.
0O0sTyIbIH TEXHOJIOTHSUIBIK YPJIICTEpPiHIEC KOpIia- OcCIMIIKTEp/ICH aJibIHFaH OOSIFIIITAp OHO-
FaH opTara 3UsSHBI KaJIbIKTapblH KenTen 0eJri- JIOTHSUIBIK TE€3 BIZBIPAN/IBI )KOHE KOpPIIaFraH opTara
HeTiHir 6enrim [1,2]. 3USHCBI3, COHBIMEH KaTap OJaplblH KeNTereH
OTaHIbIK FaabIMIAPBIH 3E€PTTEY >KYMBIC- TypJepi OakTepusiiapra KapChl JKOHE EMJIIK
TapblHaH TOKbIMA MaTepUaJIapbIHBIH OHJIpICiH- Kacuertepre ue [5-11].
neri 0osty yIepiciHAe OocTypili 9micTepAl Kosja- OcpbiraH 0aiiIaHBICTH TOKBIMA MaTEpHaIa-
HYyIBIH KOpIIaFaH OPTAHBIH JIACTAaHYbIHA aJIbII peIH 0O0sly TEXHOJIOTHSCHIH JKacayja KachueTTepi
KeJIeTIHAIriH Kepyre 6omansr [3,4]. JKaKCapThUTFAaH TAaOWFH OOSFBIITAPIALI KOJIAHY
CoHbIMEH KaTap TOKbIMAa MaTepHaJIapbIH ©3€KTi Macelie OOIbINT TaObLIA B,
005y JKoHE apiiey eHAIPICiHIH KaIABIKTapbIH Kaii- ABTOpIBIH XyMbIcTapbiHaa [12,13] Tyiime-
Ta OHJEYIEerl JKOFapbl JHEPIeTUKAIBIK JKOHE [IETEHHEH, MUs3 KaObIFbIHAH KOHE TPEK KaHFarbl
XUMHMSUIBIK, IIBIFBIHIAD KOCIOPBIHAADP YIIIH YIKSH KaOBbIFbI HETi3iHAe 005y Typiiepi albIHbIN, 00y
Macese OOJIBIT Ta0bLIa k. KypaMmblHa op TYpJi Kocmajap KOCY apKbUIbI
OpTypiii MakcaTTarbl TOKbIMa MaTepHhajijia- KacueTepl KakcapTeurraH. bosty amy TexHouo-
PBIH OOSIyZIBIH 3KOJOTHSUTBIK Ta3a TEXHOJOTHSCHIH rusichl [12] 3epTTey KYMBICBIHAA KENTIpiAreH.
xKacay, TEXHOJIOTHSUIBIK YPIICTEpIiH 3USHABLIbI- CoHbIMEH KaTap, KenTipuireH Oo0sly TypJiepiH

Haﬁl[a.]'[aHBIH OosuTFan TOKbIMa MAaTCpUATIAAPbIHBIH

158


mailto:bekontiru@mail.ru

AJIMATBI TEXHOJIOTHSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne3.

KYPBUIBIMABIK Kacuertepin MK-crmektpriik 3eprt-
TEY JKYMBICTAphI xKacanrad [14,15].

COHJIIBIKTaH OCBI YKYMBICTHIH MAaKCaThl aj-
BIHFaH 00y TYpJEpiHIH KOJOPUMETPHSIBIK Ka-
CHETTEepiH 3epTTey OOIBIT Ta0bIIabI.

3epmmey mamepuanoapst men a0icmepi

3epTTey KYMBICTApBIH Kacay Ke3iHze
KYHJICNIKTI asK KWIMHIH YCTI JalbIHIaMachiH

xacayra LlleiMkenT kanmaceiagarel JKIIC «Azala
Textile» TokpIMa KOMOWHATHIHAA TOKBUIFAH MaKTa
MEH TIOJIMACTEP HETI3IHIeri Mara KOJIAHBUIIBI.
MaransiH Kypambl 48% waktagan sxone 52%
MTOJIMACTEP TANIBIKTAPBIHAH TYPAJIbl, aj aiikacma
Typi 2/2. TokpIMa MaTepHaHapBIHBIH YICICiHIH
aHBIKTaMachl 1-kecTe/e KeNnTipuUIreH.

Kecre 1. TokpIMa MaTepuasiaps! YIriCiHiH HASHTH(UKAINSIIAHYBI

Heri3i Oo¥bIHIIA KINTiH HOMIPI

27/1

Apkaysl OOHBIHINA KINTIH HOMIpI

27/1

MartaHbIH KypaMbl

52%mnonuscTp
48%makTa

Alikacma Typi
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ASIK KIMTe apHaJIFaH TOKbIMa MaTepHaia-
peIH OosiyFa apHaimFaH OOSFBIII 3KCTPaKTLIEpi:
MUS3 KAOBIFBI, TPEK JKaHFaFbl, TYHMEIICTCH JKOHE
IIOMKypail HEeri31H/Ie aJIbIHBII, ATIOMOKAINN KOHE
MBbIC cynb(daTel OeliTapan Ty3JapbIHBIH KOMETIMEH
KacHeTTepi )KaKCapThIJIABL.

ANIOMOKaIUi Ty3bl OOSTyIBIH TYCIH ©3repT-
Meil, ambIK jkapa OonFaH Ke3lle KaHIbl TOKTa-
TyFa ocep erinm OedTapanTanaslpy GyHKIHIIAPEIH
OpBIHAANABI. Al MBIC CyNb(aThl TYCTIK CIIEKTPIl
KEHEHWTIN KaHa KOHMal, aHTHUCENTHKAJILIK >KOHE
JIOPITIK TIpemapaT peTiHAe Y3aK yakpITTaH Oepi
KOJIJAHBIC TarKaH.

K/S

myHaarel K — tapany xosdounmenti,S —
KYTBUTy Kodddurmenti, R —marpury koaddu-
ueHTi, R — O0sUIFaH TaNIIBIKTHIH MIAFBITY KO3()-
¢unmentinin 1/10 yneci. Erep marbuty kaOineti
100% xypaca R=1,0 Tex 6omasrl.

= (1-R)2/2R

TaOuru OosFBIIITADMEH OedTapamn Ty3aap
KOCBUIBIN OOSUIFAaH TOKBbIMAa MaTepHAaIapbIHBIH
TYCTiK KoopauHarTapbl 360-700 HM aHMana3oHbIH-
na Konica Minolta CM-3600d KypbUTFBICBIHAA
x)apbeIkTanaeipy D65, 100 Gakpuiay OyphIIIBIMEH
©JIILICHI.

Kybenku-Mynka tenzeyine (tenmey 1)
coii-kec (K/S) TycTiH KapKBIHABUIBIK MOHI
ecenremiumi xone (Amax=400 uM GojFaH Ke3zeri)
IaFelTy KO (UIMEHTIHIH TMPOICHTTIK MOHI
AHBIKTAIIBI.

M

BakputaHaThiH yiri MeH OOSUIFaH MaTaHbBIH
TYCTEpiHIH aWBIPMAIIBUIBIFBIH aHBIKTAY YIIiH
CHEKTPOHOTOMETPHUSIIBIK MAIIIMETTEP KACAJJIBI.
Tycreri aiibipMaribuibiktap Temenneri CIELAB
(1976) TenneyimeH (Termey 2) e

o V(AL)? +(A3)” + (Ab)?

KypacToipbuiran 60siyMeH OO0sUIFaH TOKbIMA
MaTepHaJIapPbIHBIH  TYCiHIH KapKBIHIBUIBIFbIHA
00sly TEpEeHJINITiHIH JKOHE IIarbuty KodQdu-
LUCHTIHIH 9CepiH 3epPTTey TOJBIK (haKTOPJNBI IKC-
MEPUMEHT >KOcCIapbl OOMBIHIIA XYPri3iili >KoHe
MaTEeMaTHKAIBIK MOJIEI TYPFBI3bLIIBL.

O1e0ueTTiK M0y

TokpiMa eHepKaciOiHIe SpTYpil CHUHTETH-
KaJIBIK OOSIFBILTApAbl KOJIaHy calJapblHAH KOp-
[IaFaH OpTara eTe YJIKeH KoJeMJe TOKCHHII 3aT-
tap Oeminyi MymkiH [1,2]. Cox cebGenti TOKbIMa
OHEepKaciNTepiHae TaOUFH OOSFBILTAPABI KOJJAHY
KOHE ONlapJblH KacCHETTepiH IKaKcapTy ©3eKTi
MoceJie 00JIbII TaOblIa kL.

Taburu OosFpIIITAP KONTETeH MUKpOOTapFa
Kapchl KacHeTTepre ue, coj ce0enTi TOKbIMa
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@)
OHEPKACIOiHIEe KEeHIHeH KOJIIaHbIC TamkaH |[3].
Taburu OosrpimrapaslH Kypambinaa OH  men
COOH oOonraH xarmaiga KYH CoyJIeCiHIH OTKi31I-
yiH JKOFapbUIATHII, ©TE JKaKChl CE3IMTAIIBIK KbI3-
MeTiH atkapateiHbl Oenrimi [4]. I'pex »xaHrarbi-
HbIH OO0sFBIINI KOMIOHEHTiHAer 3aT toryoH (CI
75500) - HadroxuHoH (Sruapokcu-1,4-Hadroxu-
HOH), TOKbIMa MaTepHajapblHa KOHBIP TYC
perkrepin Oepeni[5]. Taburu OosFBIITAPABIH
MeTaJul HAHOOOJIeKTEpiH CHHTE3Aey  YIIiH
HAHOTEXHOJIOTHUsIIa KOJIAaHBLTYBI Ka3ipri yakpITTa
OapJIbIK JaMbIFaH ejaeplie TaOuFaTThl KOpFayIlbl-
Jap/AbIH TYPaKThl KYII-KITepiHiH ocepiHeH OyKil
anemre TansIMal 6ost [6,7].

TaOuru OOSFBINITAPIAF XUMUSIIBIK Oaiina-
HBICTap Oenrili aypy TYpIMEH FaHa Kypecim
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KOWMaMIbl, COHBIMEH KaTap MaJIlbl JICHCAYJIBIK
JKarmalblH HBFANTHIN, TPO(HUIAKTHKAIBIK Ka-
cuertepre ue 6oybl MymMmkid [10]. Conpaii-ak Oy
OOSIFBINI 3aT AJBIHATHIH OCIMJIKTEp TYpiHE, 6Cy
OpHBIHA, YaKbITBIHA, MAyChIMBIHA, KHHAY YaKbI-
TBIHA, KENTIpiy ImapTTapplHa >KoHE Oacka 1a
(dakTopnapAplH 9cepiHEeH ©3repicke YIIbIPaybl
MyMKiH [14,15].

BosiFpimTapra  KOWBLIATHIH HETI3T Taar-
TapAplH Oipi TYCTIK KacHeTTEepiHIH TYpPaKTbUIbI-
reigaa. Conm cebenti Oyl JKyMmbICTa KacHeTTepi
JKaKCapThUTFaH TaOWFH OOSFBIITAPABIH TYCTIK
KacHeTTepi 3epTTEeIIi.

Hoamuosicenep jncane onapovt maaksliay

Taburu GOAFBIIITAPABIH TYCTIK KacHETTepi
Konuka MuHonbTa crieKTpooTOMETpiH KOJAaHy
apKbUIBl 3EPTTEIJII JKOHE alIbIHFaH HOTHXKEIEep
KecTe 2 OepiireH.

Kecrene xepcerinrenmeli >kaHfax KaOBIFBI
Heri3inaeri 60osynbiH K/S KaHBIKTBUIBIK MoHi 0,74,
an Oosiyra allfOMOKaJMi Ty3bl KochUiFanaa 0.91
KepceTir, O0osynsiH KaHBIKTHUIBIFBI 0,17-Te yi-
raiinbl. COHBIMEH KaTap MBIC CyIb(aThl KOCHUIFaH
00sTyIbIH KaHBIKTBUIBIFEI 2.20 kepcetin, Oacran-
KbiaH 1,46-ra yIrausL.

Kecre 2. Bosty tepenairiniy CIE lab tycTik kepcerkiturepi

ITusi3  kaObIFBl  HETI3IHAE IallbIHOAIFaH
0ostynbiH K/S KaHBIKTBUTBIK MOHI 7.69, an Gosyra
ATIOMOKAIUH Ty3bl KochUTFaHma 15.57 kepcerit,
00sTyIbIH KaHBIKTBUIBIFEI 7,88-re yiraiinel. COHBI-
MEH Karap MbIC cynb(arbl KOCBUIFaH OOSyIbIH
KaHbIKTBUIBIFBI  17.60 Kepcertimn, OacTalKblIaH
9,91-re ymraiinel. MyHna 0osty KypamblHa MBIC
Cynb(haThIH KOCKaH/1a OHBIH KaHBIKTBUIBIK KOPCET-
KimTepi 2 ecere >KakCapaThIHIABIFEI OalKaIaIbl.

Ty¥imMererexn HETI3IHAE  JaWbIHIAIFaH
0ostynbiH K/S xaHbIKTBUTBIK MoHI 1.87, an Oostyra
AITIOMOKAJIMH TY3BI KOCBUIFaHIa 2 ecere YJIFaubI
3,21 xepcerti. bosty KypambiHa MBIC CyNb(aTHIH
KOCKaHJ[a OHBbIH KaHBIKTBUIBIK KepCeTKiimTepi 3
ecere yranbim, 6,60 MoHIH KepcCeTTi.

CoHbIMEH KaTap TMIOWKypail Heri3iHze
naibiHanFaln 00synelH K/S KaHBIKTBUIBIK MOHI
6.03 —1i xepcetTi, an OoslyFa amOMOKaIMN TY3bI
Koceutranga 3 ecere yrraiteim 10.36 xkepcerti. An
0osly KypamblHa MBIC Cynb(aTelH KOCKaHIa
Oacrankbl MOHHEH 16,79 KepCETKIllIKe YIIFaubIIl,
22.82 MoH[II KOPCETTI.

byn nerenimiz Oosly KypamblHa aTrOMOKa-
JIUH TY3BIH JKOHE MBIC CYJb(AThIH KOCY apKbLIbI
OHBIH TYCTiK KacHETTepiH eAdyip KakcapTyra
0OJaTHIHABIFBIHBIH KOPCETKIIITEP.

Taburu 005y K31 Yari L* a* b* AE Iarbutysl (%) K/S
JKanrak KaOBIFbI Bakpinay yirici 85.26 | 0.27 7.72 - 49.44 0.26
Kocmace3 75.86 | 2.85 | 11.35 | 10.55 31.56 0.74
AJTFOMOKAJIHIA TY3bI 7459 | 344 | 14.21 | 13.02 28.35 0.91
KOCBLIFaH
Mbic cynbdatsl Kochuiran | 62.76 | 4.54 | 16.85 | 24.75 16.05 2.20
Taburu 60sy Ke3i Yorri L* a* b* AE Harsutys! (%) K/S
TTns3 kaOBIFEI Bbakpuiay yrrici 85.26 | 0.27 71.72 - 49.44 0.26
KocnaceI3 60.80 | 11.52 | 21.57 | 30.48 5.77 7.69
AJFOMOKAJHHA TY36I 57.47 | 17.76 | 54.13 | 57.02 2.69 15.57
KOCBUIFaH
Mpic cynpdarsl Kocburran | 38.43 | 14.75 | 26.16 | 52.52 3.02 17.60
Taburu 605y Ke3i Yori L* a* b* AE Harputys! (%) K/S
TylimemmeTrexn bakpunay yirici 85.26 | 0.27 7.72 - 49.44 0.26
Kocmaceiz 79.81 | 0.34 | 16.77 | 10.58 17.96 1.87
AnroMOKaIui Ty3bl 75.80 | 0.56 | 31.38 | 25.49 12.04 3.21
KOCBUIFaH
Mpic cynpdaTsl Kocsurran | 57.55 | 2.49 | 33.01 | 37.58 6.61 6.60
Taburu 605y Ke3i Yori L* a* b* AE [arsutys! (%) K/S
Moiikypaii bakputay yirici 85.26 | 0.27 7.72 - 49.44 0.26
Kocmaceiz 50.34 | 16.92 | 20.42 | 40.94 7.15 6.03
AnroMOKaIui Ty3bl 59.67 | 9.84 | 48.34 | 49.06 441 10.36
KOCBUIFaH
Mpic cynpdaTsl Kocsurran | 32.28 | 15.13 | 25.71 | 58.04 2.10 22.82

Taburu OosiymeH OosFaH MaTa TYCiHIH
KapKBIH/IBUIBIFBIHA XKOHE 00sy TepeHAUIITIHE KO-
JIOPUMETPHUSIIBIK KOPCETKIMITEPAIH dCepiH 3epT-
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TEY YLIH TOJBIK (aKTOPJBIK 3KCIIEPUMEHT KOC-
mapbl OOWBIHIIA TKipHOenep KYpri3iiai KoHe
MaTeMaTUKAJIBIK MOJIEIi KYPAaCTHIPBUIIbI.
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JKanrak KaOBIFEIMEH OOSUTFaH MaTa TYCiHiH
KapKBIHIBUIBIFBIHA oCep eTETiH (haKTopiap peTiH-
JIC¢ MbIHAJIAP TaHIaJIIbl;

X1-AE-«»10,55- «t+» 24,75

X 2 - lllarpunysr, % - - 16,05 - "+"49,44

[Ins3 kaObIFBIMEH OOsITFAaH MaTa TYCIHIH
KapKBIH/IBUIBIFBIHA 9CEp €TETiH (haKTopiap peTiH-
JI¢ MBIHAJIAP TaHIaJJIbI:

X1-AE-«»30,48 - «t» 52,52
X 2 - Illarpunysl, % - "-" 2,69 - "+"49,44

Kecre 3. Perpeccus terneymnepinig koappunueHTrepi

Tylimemerenmen OosuiFaH Mara TYCiHIH
KapKeIHIBUIBIFBIHA ~ 9cep  eTeTiH  (akTopiap
pETiHe MbIHAJIAP TAHJAIbL:

X1-AE-«»10,58 - «t» 37,58

X 2 - Illarpinysr, % - "-" 6,61 - "+"49,44

[sfikypatiMen OosuIFaH MaTa  TYCIHIH
KapKbIHABUIBIFBIHA ~ 9cep  eTeTiH  (akropnap
peTiHae MBIHAJIAP TaHJAIAbL:

X 1-AE-«» 40,94 - «+» 58,04

X 2 - Ilarpunysr, % - "-" 2,10 - "+"49,44

Ecenreninren perpeccusi TeHHEyJEpiHIH
koadduimeHTrepi 3-kecreae OepiireH.

BO Bl B2 B3 B4 B5
0,589 -0,09641 | -0,45547 | 0,4675 | -0,28123 | -0,7837
11,26 -0,276 2,953 -3,85 -1,2317 -0,3917

3,754442 | -0,17039 | -1,1044 -0,1 -0,79749 | -0,42749
8,087085 | -1,51714 | -2,57317 | 4,5575 | -0,96753 | 4,032469

TaOuru OostynapMeH OOsUIFaH MaTa TYCIHIH
KapKBIHIBUIBIFBIHA OOSy TEpeHIUTITiHIH KOJIOpH-

METPUSUIBIK  KOPCETKIIITEPiHIH TOYeJIUIriH  cH-
TIATTAUTHIH KeJeci perpeccust TeHASYyIepi KYPhUIIBL.

Y =0,589 -0,09641 * X1-0,45547*X2 + 0,4675*X1*X2 -0,28123*X12 - 0,7837*X2 2

Y =11,26 - 0,276*X1+2,953*X2-3,85* X1* X2-1,2317%¥X12-0,3917*X22

Y =3,754442 - 0,17039*X1-1,1044*X2-0,1* X1* X2-0,79749*X12-0,42749*X22

Y =8,087085-1,51714*X1-2,57317*X2+4,5575* X1*X20,96753*X12+4,032469*X22

Taburu OosiyMeH (oKaHFaK KaOBIFBIMEH,
1S3 KaOBIFBIMEH, TYHMEIIETeHMEH XKOHE IISUKY-
paiiMeH) OOsiIFaH MaTa TYCIHIH KapKbIH/bLIBIFBIHA
00sly TEpPEHIUIITIHIH KOJOPUMETPHSIIBIK KOpPCET-
KIIITEPiHIH TOYENIUTITiHIH MaTeMaTHKAIbIK MO-
nemi 1-4 cyperTep/ie KOpCceTiireH.

Bepinren 1-4 cyperrepaeri rpadukrepme
MaTa TYCiHiIH KapKbIHABUIBIFBIHA 00sy TepeHii-

Tycrin KapkbabLIALTE K/C

IMMareiaye, %

Cyper 1. XKanrax KaObIFbIMeH OOsIIFaH Marta TYCIHIH Kap-

TiHIH KOJOPHMETPHUSUIBIK KOPCETKIMTEPiHIH TaY-
eNIUIIr aHBIKTANABl. MaTa TYCiHIH KapKbIHJbI-
JIBIFBIHA alTapIIBIKTal alibIPMaIIbUIBIFEl A0COIIOT-
Ti MOHJIET] YJIKEH KO3 UIMEeHTKE ue OOIFaH IbIK-
taH X2 QaktopsiHbiH (X 2 - Hlareutysr, %) kem
ocep eTeTiHiH KepceTeni. Mara TYCiHIH KapKbIH-
JBUIBIFBI  MOJIIIEPIHIH JKOFapbhUIaAyBIMEH TYCTiH
[IaFBLUTYy KOPCETKIII JIe COKEeCiHIe apTaipl.

Tyering Kapksoapumrsn K/C

ITarermyer, Yo

Cyper 2. I1us3 kaObIFbIMEH OOsUFaH MaTa TYCiHIH KapKbIH-

KBIHJIBUIBIFBIHA OO0Sly TEPEHAUTITIHIH KOJIOPUMETPUS-TIBIK — JBUIBIFBIHA ~ 00sy  TEPEHAUIITIHIH  KOJOPUMETPHUS-JIBIK

KOPCETKIIITePiHIH TOye AT

KOPCETKIIITEPIHIH TOyeI AT
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MTareraver, %

Cyper 3. TyiimMeleTeHMeH OOsIFaH MaTa TYCIHIH Kap-
KBIHIBUIBIFBIHA 00y TEPEHIUNITIHIH KOJIOPUMETPHS-
JIBIK KOPCETKIMTEPiHIH Ty IiIiri

Kopvimuinowt

KyMmbicTa KypamblHa alOMOKAJIHNA >KOHE
MBIC Cynb(aThIHBIH OefTaparl Ty3aapsl KOChUIFaH
op Typmi Taburu OosymapAblH TYCTIK KacHeTTepi
3eprrengi. 3epTTey HoTHXKeciHae 00sly KypaMbIHa
KOCBUIFaH KocnaslapJblH 00syJIap/blH TYCTEPiHiH
KAHBIKTBUIBIFBIH JKaKCAPTaTBIHIBIFBl AHBIKTA/IbL.
CoHbIMeH Katap OosyJapiblH TEepeHIIri MEH
TYCTEpIHIH IIAFbUIBICYBl OOSAyJapIblH KaHBIK-
TBUIBIFBIHA 9CEPIH CUMATTAWTBIH perpeccus TeH-
JeyJepl MeH MaTeMaTUKAIbIK MOAEIbIEpPI Kypac-
THIPBUIJIBL.

Kypacteipputran 0osty TYpJlepiH >KEHiT eH-
epKacill cayacklHAa KOnAaHy OyWBIMHBIH THIHWe-
HAJIBIK KACHUETTEPIH OHE OHMIPICTIH IKOJOTHSIIBIK
KOPCETKIIITEPIH )KaKcapTyFa MyMKIHIIIK Oepeii.
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STUDYING THE QUALITY INDICATORS OF ACRYLIC PAINTS WITH
SUEDE EFFECT DECORATED IN YOUTH CLOTHING
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The article provides a comparative analysis of the types of national patterns in the formation and decoration
of modern youth clothing. In the preparation of modern youth clothing, the structure and use of “tért qulaq,” “qus
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qanaty,” and “énirjiek” ornaments among the national ornaments of the Kazakh people were substantiated. Accord-
ing to the analysis results, the study used the methods of artistic decoration of national elements with volumetric
acrylic paints, decorating with an artistic painting of ornaments of a collection of modern youth clothing formed. We
studied the influence of dyeing textile materials of mixed composition with acrylic paints and the quality indicators
of test samples decoratively decorated with acrylic paints on textile materials. When decoratively finishing brushed
“poker with fleece” fabric with “Decola” acrylic paint, applying the paint to the test sample created difficulties. As a
result, we discovered that the paint did not lie smoothly on the fabric’s surface. Test samples of the “milana” suit
fabric and raincoat material using “Pebeo acrylic paint with suede effect” acquired a 3D volume. We studied the
color fastness of washing test samples, and high-quality indicators of color fastness with artistic ornamental finish-
ing in 3D volumes were obtained for the material “raincoat” and the suiting fabric “milana.” When studying the
performance of test samples in terms of hygroscopic properties, the raincoat material had a higher waterproof rat-
ing, and the “milana” suit fabric had a lower waterproof rating. As a result of the hygroscopic properties of materi-
als, in the manufacture of a collection of youth clothing, “milana” suit fabric was used, and the decorative detail of
the “back yoke” was made of raincoat material with a high waterproof rating. As a result of the study, the ornaments
will be decorated with artistic painting with “Pebeo acrylic paint suede effect” with 3D volume and made of “rain-
coat” material and suiting fabric “milana” to create a collection of modern youth clothing. The artistic and decora-
tive design of the clothing collection with 3D volumetric ornaments was formed, and modern clothing models that
meet the tastes of youth, fashion trends, and market requirements were developed.

Keywords: textile, sample, paint, ornament, decoration, youth clothing.

KACTAP KNIMIHAE BESEHAIPIJII'EH KYJIEPI OCEPI BAP AKPWJI
BOAYJIAPBIHBIH CAITAJIBIK KOPCETKIIITEPIH 3EPTTEY

KJK. KVYAPBAEBA, A.M. T¥YPAPFEK, AJK. TAJITATBEKOBA

(Anmarel TexHoJIOrHSUIBIK YHUBepeuteri, Kazakcraun, 050012, Anmatsl K., Tese 6u ke., 100)
ABTOpa-koppecnoneHTTiH tektponasl momrrackl: Kaldigul.kuzarbaewa@mail.ru*, agerke1126@gmail.com

Maxanaoa 3amanayu sxcacmap Kuiminiy cyndacvln KaaslRmMacmulpyoa jicane apen Oe3enodipyoe yammolk,
Kuimoepoezi o010-opHeKkmepoiyy, mypJiepine canblCmulpmMaisl manoay xHcypeizindi. 3amanyu dncacmap Kuimin
oaubinOayOa Kazax XaIKblHblH YIAMMmMbIK 010-0DHeKmEPIHiH [winde «mOpmMKYIaK», «KYCKAHAMbl», «OHIpHCUEK»
0101apbIHBIH, KYPOLIbIMbL MEH KOJIOAHBLIYbL 0dlleKmendi. 3epmmeyoe YAmmolK d1emMeHmmepoi Konemoi axKpuib
boaynapvimen apnen 0e3eHdipy adicmepin Koa0aHa OmMbIpbin, Manoay Hamudiceaepi 00uvinuia Kazipei 3amanzvl
Jocacmap Kuimoepinoezi 010-opHeKmepMen CaHOen KOpKemoey Kaablnmacmolpovliovl. AKpun 60sy1apviHbll apanac
KYpamobl meKCmuilb Mamepuanoapbli 60ayo0vly acepi JHcoHe MeKCHUNb Mamepuanoapsblnoa aKkpuiboi 0oayvimMeH
apnen 0e3eHOipincen CLIHAKMBIK yA2inepiiyy cananvlk Kopcemkiwimepi 3epmmendi. Kanviy myxkmi nokep
mamepuanvin Decola axkpunvoi 6oayvimen apney Kesinoe, ColHaKmuvlK yazinepoe 0O0AYObIH MHCA2bLAYbl KUbIHOBIK
myOobIPObL JHCIHE HIMUICECTHOE MAMEPUANLObLY, Deminde mezic Hcamnaimelnoblebl anblkmanowl. Pebeo kyoepi acepi
oap akpunvoi OoAybIMEH MUNAHA KOCMIOMOIK MAMAChl MEH HCAOAail MAmepuanidapvlibll, CblHAKMbBIK yazinepi
apnen-oezendipyoe 3/1 konemee ue 06010vl. ColnakmulK yacinepoin scyyea 00say MYPaKmuliviebl CbIHAKMAH
omkizindi, 3/ kenemoezi o10-opHeKknen apaen-oe3endipincen 00aAyOvlH 0Oepikminizi yncadazaii mamepuanvl MeH
MUNIAHA KOCHMIOMOIK Mamacwl xHco2apzel Ccananvlk Kepcemkiuwike ue 6010vl. T'uzpockonuanvlk Kacuemmepi
OoubIHWa COIHAKMBIK Ya2iNepoiny KopcemKiumepin 3epmmeyoe, Hcadazaii Mmamepuansvt cy omkizoey Kopcemxiuii
JHcozapol, an MUNAHA KOCMIOMOIK MAMACLIHbIH Cy OmMKIi30ey Kopcemkiwi momen 00710bl. Mamepuanoapoviy
2UZPOCKONUATNBIK Kacuemmepi KoOpcemKiumepiniy Hamuicecinoe, yncacmap Kuim JHCUBIHMBIZLIH OaliblHOAyOa
MUNAHA KOCHMIOMOIK MAmacol KOJI0AHBLIObL HCIHE apmKbl 00lda oip wemi Oekiminzen CaHOIK Oonuiex uiniw cy
OmKiz0ey KOpcemKiuii Hco2apul Hcada2aii MamepuaIblHan 0aiblHOanobl. 3epmmey Hamucecinoe, ow-epuexkmep 3/
konemoezi Pebeo kyoepi acepni axpunvoi Oosyvimen 0Oezendipinedi jcone Hncadazail MeH MULAHA KOCHIOMOIK
MAMACLIHAK 3AMAHAYU HCACMAD KUIM JHCUBIHMBIZLIH Oaiibindanadvl. Kuim owcuvinmuvizein 3/] kenemoeli o1o-
OpHEKmepMeH CaHOen KopKemoey KaablNMmAcCmuipoliobl, JHeACMAapObly, MAaAMbIHA CAll, CIH 0AbIMMAapvl MeH
HAPBLIKMBIK, MATANMAPbIHA JHcayan depemin 3amanayu Kuim yazinepi scodananowvt.

Herisri ce3nep: maTa, yiri, 001y, 010-epHeK, dpaen-0e3eHaipy, :kacTap KuiMmi.
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MCCJIEJJOBAHUE IMIOKA3ATEJIEM KAYECTBA AKPIWJIOBBIX KPACOK C
IPPEKTOM 3AMIIU, UCIIOJIB3YEMBIX B MOJIOJEKHOU OJAEXIE

K K. KYYAPBAEBA, AM. TYPAPBEK, AJK. TAJITATFEKOBA

(AnmaTHHCKHi TexHoJIOornueckuii yausepceuter, Kaszaxcran, 050012, r. Anmarsl, yi. Tesie 6u 100)
DekTpoHHas TIouTa aBropa-koppecnonaenta: kaldigul.kuzarbaewa@mail.ru* , agerkel126@gmail.com

B cmambve npogeden cpagnumenvHulil AHAIU3 GUO06 HAWUOHATLHBIX Y30P06 npu Qopmuposanuu u
XY002HCECHBEHHOM OQOPMIAEHU COBPEMEHHOU MOI00eHCHOU 00excobl. B noozomoske cospemennoit Mon00exHcHOl
00e)cobl  Oblnu  0OOCHOBAHBI CIMPYKIMYPA U  UCNOJIb306AHUE OPHAMEHMOE («MOPMKYIAK», «KYCKAHAMbLY,
«OHUPIICUEK» CPeoU HAUUOHANLHBIX OPHAMEHM 06 KA3AXCK020 Hapooa. B uccnedosanuu, no pesynomamam ananusa,
C UCNOJIb306AHUEM MEMO006 XYOOICECIECHHOI OMOCNKU HAUUOHANLHBIX ITEMEHMO0E8 00beMHBIMU AKPUNOGLIMU
Kpackamu, 0110 CcQHOPMUPOCAHO OeKOPUPOGAHUE XYOOIHCECHBEHHOU POCRUCHIO OPHAMEHMOE KOJLIeKUUU
CO6PDEMEHHOU  MON00e)HCHOU  00edcobl. Hccnedoeano enuanue OKpPAWIUGAHUA MEKCHUIbHLIX MAMEpuaios
CMEUIAHHO20 COCIMAGA AKPUNOGLIMU KPACKAMU U HOKA3amenu Kauecmea UCHbIMAmenbHblX 00pasyoe,
O0CKOPAMUBHO OPOPMACHHBIX AKPUNOBLIMU KPACKAMU HA meKkcmunvHuvle mamepuanvl. Ilpu xyoorcecmeenno-
0eKOpamueHoii omoenKe MKAHU «NOKep ¢ Hawecom» akpunoeoi kpackoii «Decola», nanecenue Kpacku na
ucnplmyemblii 06pazey co30a6a10 mpyoHocmu, u 8 pe3yibmame 0bi10 00HAPYIHCEHO, UMO KPACKA He J1edHcUm 2naoKo
Hna nogepxmocmu mkauu. Ilpobuvie 00pazyvl KOCMIOMHOU MKAHU «MUNAHA» U Mamepuana «niaujeéKay
akpunoegou kpackoit «Pebeo ¢ ygppexmom zammuy, npuodpenu 3/] o6vem. Heccnedosana ycmoituueocms 0KpacKku K
CMupKe UCHLIMAMENbHBIX 00PA3Y0E6, GHICOKUE Kauecmeennvle HOKA3amenu CMOUKOCmU OKPaAWUeanus ¢
Xy003iceCmeenno OpHAMEHMANbHOU omoenkoi ¢ 3/] 06vemax noyuunu Mamepuan «RAAULEEKA» U KOCMIOMHASA
mkanv «munana». Ilpu usywenuu noxazameneii mecmoevix 00pa3yoe noO 2UZPOCKORUYECKUM CBOIICHEAM,
Mamepuan «naawieéKa» umen 0o0nee 6bICOKUN NOKA3amenb G600OHENPOHUUACMOCMU, A KOCHMIOMHAA MKAHb
«munana» umena 0onee HU3Kull nokasamenb 600oHenpoHuyaemocmu. B pesynomame cpagnenue nokazameneii
2UZPOCKORUYECKUX CGOVICHIE MAMEPUAN06, NPU U320 O6IECHUN KOJIIEKUUU MOT0O0CIHCHOU 00€)cObl, UCNONb306ANAC
KOCIIOMHAA MKAHb «MUNAHAY, 4 0EKOPAMUGHAA 0CMANb «(OMIACHMHAA KOKEMKA CHUHKU ''U320Maeiueéanacy u3
nnauie6oz0 mamepuana ¢ 6vICOKUM NOKazamenem 6000HenpoHuyaemocmu. B pesynbmame uccnedoganusn
opHamenmaul 6y0ym ohopmiaeHnvl Xy00rcecmeeHnoll POCRUCHI0 AKpuUno6oll Kpackou «Pebeo c sghgpexkmom 3amumuy ¢
3D obvemom u u3zeomoGnenv U3 MAMEPUANA (NAAULEEKA» U KOCHMIOMHOU MKAHU «MUNAHA» 0N CO30aHUsA
KOJLIEKUUU COBPEMEHHOU MONI00EHCHOUL 00excobl. Chopmuposano xyooxncecmeennoe-oeKopamusnoe oopmienue
Koekyuu 00excovt 3/1 00vemnvimu opunamenmamu, papadbomansvt coepemennbvle MOOeIU 00exHcobl, omeeuaroujue
8Kycam mMoooexncu, MOOHbIM HARPABIEHUAM U MPEOOBAHUAM PbIHKA.

KaroueBble ciioBa: TKaHb, 06pa3eu, Kpacka, OpHaAMEHT, OTAEJIKA, MOJIOACKHAA OACK/IA.

Introduction. trouble, the «qus ganaty» ornament for flying

Costume design combines fashionable freely in a clear sky, and the “6nirjiek” ornament
clothing silhouettes, elements of traditional for decorating the edge of clothing for the
culture, and current materials available in the manufacture of youth clothing. The four branches
modern market. The cultural vitality of traditional of the “tort qulaq” ornament consist of
clothing must be preserved along with the concept zoomorphic or floral ornaments [6]. Four
of modern design towards creating a harmonious branches are used to make ornaments that form a
interaction between the civilization of the past and circle, a “rectangle,” and a “tetrahedron.” These
the present [1,2]. carvings were placed on the shoulder blades of the

The characteristic systems of national Hercules’ outerwear and the trousers’ knees. The
ornaments, the basis of national clothing, “qus ganaty” ornament is in the form of bird
developed closely with the formation of the wings, depicted with an ornament of horns or
Kazakh people and the culture of other Asian traces of chess flints. Moreover, this ornament,
peoples who previously inhabited the country’s widely used in products, hints at a bird spreading
current territory. Since time immemorial, its wings and flying freely [7,8]. The «qus
ornamentation has been the basis of decoration, ganaty» ornament continues to be combined with
which is equally characteristic of all types of other patterns.
Kazakh craft [3,4]. Materials and research methods.

Each ornament has its characteristics, The technology of hand-painted textile ma-
meaning, and scope of application [5]. We chose terials is an integral part of decorative and applied
the “tort qulaq” ornament for a talisman against art [9]. Applying a pattern to fabric can only be
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successful if the type of fabric and dyeing method
are used correctly. Several important key features
are needed when applying patterns to fabric mate-
rials [10].

The range of paints for clothing and textiles
is large and varied. Before purchasing paints, you
need to decide on the purpose of application and
composition, fabric type, and attachment method.
The method and purpose of applying paints are
also comprehensive. There are paints for hand-
made artistic painting; there are paints for drawing
individual contours (offered in tubes with a thin
spout), and there are also several paints for color-
less thin fabrics and light and matte materials
(with high hiding power). There are no restrictions
in the choice of paints with color, texture, and dif-
ferent effects: transparent and opaque, metallic or
glossy, neon and fluorescent [11].

High-quality Pebeo Setacolor dyes do not
reduce the elasticity of the fabric. Its range will
include neon paints designed for light and matte
fabrics, with a suede effect suitable for profes-
sionals and amateurs. They are intended for home
decoration, painting on clothes, or fabric [12].

Acrylic paint for Decola fabric, produced
by the ‘“Nevskaya Palitra” brand, produced in
Russia. Decola paints are an environmentally
friendly acrylic paint with a rich color range and
high light resistance, made on a water basis. De-
cola paints mix easily with new shades and dry
quickly to form a dense coating. Once the paint is
dry, it can be fixed with an iron by placing a thin
cloth over the painted area and ironing it on a me-
dium setting. This process ensures they do not
fade and retain their strength and color brightness
even after many washes [13].

When we applied them with Pebeo Suede
Effect paints, the colors looked rich and shiny.
The suede effect of the paint gives the design a
soft and velvety appearance once ironed onto the

R

fabric. Its rich texture is especially suitable for
finishing various fabrics [14].

In this study, the test samples included
"raincoat” fabric (100% PE), faux leather (96%
polyurethane, 4% elastane), "poker without
fleece" suiting fabric (30% cotton, 60% PE),
"milana" suiting fabric (20% artsartificial wool,
80% polyester), "poker with fleece" fabric (30%
wool, 30% viscose, 35% polyester, 5% elastic)
and acrylic paint "Decola,” paint "for matte and
light fabrics Pebeo", acrylic paints "Pebeo with
suede effect" were chosen for artistic decoration.
The color fastness to washing materials, with ar-
tistic and ornamental design with acrylic paints in
youth clothing, was tested in the laboratory of the
Almaty Technological University according to
GOST 9733.4-83 and friction strength GOST
9733.6-83, hygroscopicity GOST 3861-81.

Results and discussion.

We washed selected textile materials in a
washing machine to check how much they shrink
when washed, and after drying, we subjected them
to wet-heat treatment. The selected ornament on the
materials is copied with a thermal pen using carbon
paper according to a particular sample. In this case,
in order to observe the volumetric increase in the
paint “Pebeo with suede effect,” the “qus ganaty”
ornament pattern was chosen. In test 1 samples, the
ornament was decorated with “Decola” acrylic paint.
In test 2 samples, acrylic paint, “Pebeo for dark and
light fabrics,” was used to finish and decorate the
ornament. In test samples, it was found that “De-
cola,” the acrylic paint when coloring the ornament,
is incompatible with applying “poker with fleece”
and “faux leather” to the fabric (Fig. 1). Applying
paint to a thick fabric with a fleece during finishing
and decorating causes difficulties and, as a result,
does not lie smoothly on the surface of the material,
and nor does not cover the synthetic material of a
dark shade.

Figure 1. Artistic design of test samples using acrylic paints “Decola” and “Pebeo for dark and light fabrics”

On the 3 trial samples, the ornament was ar-
tistically decorated with acrylic paint “Pebeo with
suede effect.” The test samples are left to dry for
twelve or twenty-four hours after painting. After
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drying, we ironed the front side of the thin cotton
fabric. During the wet-heat treatment, the “mila-
na” suiting fabric and the “raincoat” fabric, the
“poker without fleece” fabric acquired a 3D vol-
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ume. The “poker with fleece” fabric made dyeing
difficult during finishing, and the volumetric lift
effect after drying was rated as low. This type of
paint is unsuitable for faux leather.

The result of the decorative finishing of test
samples with 3D ornaments after wet-heat treat-
ment is presented in Figure 2 [15].

Figure 2. Finishing and decorating test samples with “Pebeo suede-effect” acrylic paint

During the tests for color fastness to washing,
test samples were prepared with ornamental decora-
tive-finished acrylic paint “Decola” and paints “for
dark and light fabrics Pebeo,” with a volume of 3D
acrylic paint “Pebeo with suede effect.” The wash-
ing process of the test samples was performed at
30°C, 40°C, 60°C, each temperature representing a
different common washing condition, as performed
in Table 1. No change was observed in all test sam-
ples washed at 30°C, 40°C.

As a result of tests, when washed at 60°C,
samples with 3D volume ornaments finished with
acrylic paint “with a Pebeo suede effect” showed

lasting results. Visible cracks appeared on the sur-
face of 1 test sample, artistically decorated with
“Decola” acrylic paint, and 2 test samples, finished
with paint “Pebeo for dark and light fabrics.” It is
recommended to wash clothes finished with trial
types of dyes in a hand or washing machine, prefer-
ably at a temperature not exceeding 40°C, if more
washes are required. Based on the results of tests for
color fastness to washing, it was established that
finishing modern youth clothing with 3D decorative
acrylic paint “with Pebeo suede effect” complies
with the specified standards for garments according
to GOST 9733.4-83 standards.

Table 1. The appearance of test samples after tests for colorfastness to washing

2 Faux leather

Poker fabric

Ne | Test samples Types of acrylic paints
Names of Decola. Pebeo for dark and light Pebeo with suede effect.
materials Avrticle: 4128220 fabrics. Article: PEB-295-043 Article: P-295301
1 Raincoat -
fabric

3 without fleece

4 Suiting fabric
Milana

5 Poker fabric

with fleece
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The strength test of the paint when finishing
the ornament on 3D samples was performed on
the PT-4 “Tekstilmashpribor” device. The test
samples were treated with “Pebeo for dark and
light fabrics” paint, “Pebeo with suede effect”
paint, and “Decola” acrylic paint.

1 test sample showed a 4-point result when
testing paint strength in decorative decoration
with Decola acrylic paint. 2 test samples, finished

with “Pebeo paint for dark and light fabrics,”
showed a 4-point result. Test samples in 3D
volume, finished with “Pebeo acrylic paint with
suede effect,” showed a 5-point high result. As a
result of the study, on test samples made of suiting
fabric “Milana” and “raincoat” fabric, when
decorating the ornaments with 3D acrylic paint
“Pebeo with Pebeo suede effect,” the strength of
the paint received high-quality indicators.

Figure 3. Strength test of acrylic paints for artistic decoration of samples with ornaments

When making youth clothing, it should be
borne in mind that the primary function of demi-
season outerwear is to protect the consumer from
harmful environmental influences and precipi-
tation. Therefore, we studied the hygroscopic
properties of the test samples. According to the
study results presented in Table 2, artificial leather
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showed the highest 100% index among all the
tested samples.

However, as a result of a preliminary study
of the breathability of the test samples, it was
found that the artificial leather material has poor
breathable properties; of the other test samples,
the breathability indicators of the Milan suit
material and the raincoat material satisfy.
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Table 2. Hygroscopicity indicators of test samples

Ne Phgj;p of test samples

The results

Hygroscopicity indicators, %

The hygroscopic properties of the
“raincoat material” are 80%. It
was positively assessed as an
average rate.

The hygroscopic properties of the
milana costume fabric are 10%.

The water-repellent properties of
the “artificial leather” material
showed 100%. It is a high rate.

The water permeability of the
“poker fabric without fleece” was
0%. It is a lower rate and does not

match the standards.

The water permeability of “the
poker fabric with a fleece” was
60%. It was positively assessed as
an average rate.

The results of the study of the hygroscopic
parameters of the test samples are presented in
Table 2. In the manufacture of youth clothing
from materials of various indicators, depending on
the processing procedure, exceptions are included
when combining the material of the raincoat and
the milana suit fabric. When studying the perfor-
mance of test samples for hygroscopic properties,
the “raincoat” fabric had a high water resistance
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rate, and the “milana” suit fabric had a low water
resistance rate.

Conclusion

The color fastness to washing was tested for
test samples, artistically decorated with ornaments
in 3D volume. During tests of color fastness to
washing, the material of the raincoat and the
“milana” suit fabric gave quality indicators that
meet standard requirements. As a result of the
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study, in tests of color fastness to washing, a dec-
orative and finishing design was formed with
“Pebeo with suede effect” paint with a 3D pattern
in the manufacture of modern clothes. For care,
washing at a temperature not exceeding 40°C is
recommended. Faux leather is not used due to
poor performance in tests for breathability and
color fastness to washing.

When creating youth clothing, “milana”
suiting fabric was used, and the decorative detail —
the “flattened yoke” of the back, was made of a
highly waterproof raincoat material. As a result,
modern youth clothing, skillfully decorated with
“Pebeo suede effect” paint with 3D voluminous
patterns, has increased competitiveness in the
market and meets the demand of modern youth.
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RESEARCH ON THE PREFERENCES OF MATERNITY
CLOTHING SHOPPERS
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The article presents the results of a marketing study conducted to determine the preferences of buyers of
clothes for expectant mothers. According to the survey results, we see the need to increase the range of comfortable,
beautiful and mobile clothes for pregnant women. With the increase in the number of children, the need for clothes
for women expecting a child increases every year. Naturally, expectant young mothers have a question about How to
choose the right clothes during pregnancy. Women always want and strive to look stylish, appropriate and beautiful.
During pregnancy, it is sometimes difficult to choose the right and beautiful clothes. So, pregnancy is a time when it
is necessary to monitor the state of health for the benefit of the unborn child. Of course, during this period it is very
difficult to choose clothes that will look stylish and will not harm the child's health. Maternity clothes should take
into account the changed state of the body, mood, as at this time the appearance changes. To do this, in this research
paper, we conducted a survey among pregnant women about which style and silhouette of clothes would be more
comfortable. The results presented in our work help in the design and modeling of pregnant women’s clothing.

Keywords: marketing research, customer preferences, maternity clothes.

KYKTI OMEJIJIEPTE APHAJIFAH KMIM CATBIII
AJIYHIBIJIAPIBIH KAJIAYBIH 3EPTTEY

K. HYP)KAHKBI3BI*, JI.T. CAPTTAPOBA

(AMAaTBbI TeXHOJOTUSIIBLIK yHUBepcuTeTi, AK,
Kazakcran, 050012, Aamarsl K., TeJse 6u kour., 100)
ABTOP-KOPPECTIOHICHTTIH 31eKTPOHIBIK TotTackl: t.zhibek.97 kz@mail.ru*

Maxanaoa o6onawar, ananap ywin Kuim camoln aiyuivliapoblly KaldyblH AHLIKIMAY YWIH JKcyp2i3inzen
Mapkemunzmixk 3epmmeyoin Homucenepi keamipinzen. Cayannama namudicenepi 6oiivinuia 0i3 yeykmi aiiendepze
bIH2AUbL, 20emi JHcoHe MoOunvdi Kuimoepolin accopmumenmin apmmoulpy Kadycemminicin oOauikaiumorz. Koin
CalibliH2bl 0ananapovly CAHLIHBLIY KoOellyiMeHn, cadu Kymemin ailesidepze ApHANAH Kuimze 0€2eH Kaicemminik
apmaovl. OpuHe, O0NAMAK, JHCAC AHANAD HCYKMINIK Ke3iHde KuiMmOi Kanail Oypvic manoayza 601advl 0ezeH cypax
mybtHOaiiobl. Oliesl adam3amol IPKAWIAH CMunboi, 03ine CailKec Kenemin jHcane a0emi Kopinemin Kuimoi Kanaiiovl.
Kykminix kesinode Keiide Oypvic dcoHe d0emi Kuimoepoi mawnoayoa KublHObIKmap mybiHoaiiovl. CoHbimen,
HCYKMINIK-OYN1 001aaK 6anansly u2inici yuin 0eHcaynvlk Heaz0aiivlh 6aKwvliay Kax3cem 0onamoii yaKpim. Opune,
ochl Ke3eHoe cmuib0i Kopinemin jcone 0a1anbvly 0eHCAyNbleblHA 3UAH Muzizoeiumin Kuimoepoi manoay ome KublH.
Kykmi aiiendepze apnanean Kuim OeHeHiH 032epzen KYuiH, KOHII-KyUin ecKepyi KepeK, oiimkeni Oyn1 yakpimma
colpmiKbl mypi 03zepedi. Con yuwin ocvl 3epmmey HCYMbICbIHOA 0i3 yeyKmi aliendep apacvlnoa Kanoai cmuiboe
Jicane cunyImme Kuim blHaiavl 001a0bl 0ezeH cayannama xHcypzizoik. bizoin owcymoeicvimbizoa Kopceminzen
Hamudicenep HeyKmi auendepoin KUiMin yHcodanay rHncane mooenvoey Ke3inoe KomeKmeceo.

Heri3ri ce3mep: MapkeTHHITIK 3epTTeyJjep, CaTbhill AJYIILUIAPAbIH Kalaybl, asifbl aybIp
diiesiIepre apHaJFaH KMiM.
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HCCJEJOBAHUE NPEANNOYTEHUMN MOKYIATEJIEN
OJIEK/IbI 1151 BEPEMEHHBIX

K. HYP)KAHKBI3bI*, JI.T. CAPTTAPOBA

(AO ATMATHHCKHI TeXHOJIOTMYeCKHil YHMBEPCUTET,
Kaszaxcran, 050012, r. Anmarsl, yi. Tosae 6u, 100)
DIeKTpOHHAs TI0YTa aBTopa-kKopeecmonaenTa: t.zhibek.97.kz@mail.ru*

B cmambe npedcmasnenvl pezynbmamol MApKeMuHZ06020 UCCIE008AHUSA, NPOGEOEHHO20 Ol ONPEOENeHUs
npeonoumenuii noKynameeii 00excovt 0aa 0yoywyux mam. Ilo pezynomamam onpoca mvl 6uduUmM HEOOXOOUMOCHLb
yeenuuenus accopmumeHma yOOOHOU, KpAcugou u MOOUNbHOU 00excobl 011 Oepemennvix. C yeenuuenuem
Konuyecmea oemeil ¢ Kaxcovim 2000M ROMPEOHOCHYb 8 00eXcoe 071 HCEHUIUH, 0HCUOAIOuUX pedenKa, yeenuuu-
eaemca. Ecmecmeenno, y 6yoyuiux monio0six mam 603HuUKaem 60npoc:. KaK RPAGUIbHO 8blOPANbL 00€XHCOy 60 8pems
oepemennocmu. JKenuunol ececoa xomam u cCmpemMAmMC 6bl2/1A0enb CIUIbHO, COOMeEencmayuie u Kpacueo. Bo
epemsa OepemenHOCmU UHO020a4 603HUKAIOM MPYOHOCHMU C 6blOOPOM HPABUNBLHOU U Kpacueoil oodexcovl. HUmak,
Oepemennocms — IMO 8pems, Ko20a HeoOX00UMO C/1eOUms 3a COCHOAHUEM 300P06bA HA O1azo Oyoyuiezo pebenka.
Koneuno, 6 smom nepuod ouenv ciodxcnHo nododpams o00edxcoy, Komopas 0Oyoem 6vl2iademb CMUIbHO U He
Haspeoum 300poevio pebdenka. Ooderxncoa 01 OGepemMeHHBIX O00NICHA YUUMBIGAMb U3MEHEHHOe COCmoAHue mena,
Hacmpoenue, MaxK KaK 6 ImMo 6pems MeHAemca 6HeWHull euo. /Ina 3mozo ¢ 0anHoll uccied06amenbeKkol paoome
Mbl npoGenUu Onpoc cpedu 0epemMeHHbIX HCEHUWUH 0 MOM, 8 KAKOM CHmuje u cuayime ooexcoa dyoem yooodnee.
Peszynemamst, npedcmagnennvie ¢ Hauieil papome, NOMO2alOm NPU RPOEKMUPOGAHUU U MOOEAUPOBAHUL 00€IHCObL
Oepemennbix.

KaioueBble ci10Ba: MapKeTHHrOBOe HMCCIeI0BaHHe, MPEeANOUYTEHUsS MOKYyNaTesei, oge:xkaa s
OepeMeHHBIX *KeHIINH.

Introduction Extensive research is currently being

It is important to increase the pace of conducted to develop an optimal and efficient
preparation and carry out work to enhance wardrobe design.
marketing efforts in order to introduce a maternity The uniqueness and diversity of maternity
clothing assortment that is adapted to market clothing require further development and
demand into overall production. The production improvement based on marketing research of the
and formation of an optimal (effective) assortment consumer market. This calls for shaping the
of clothing for pregnant women must be development process around the specific needs of
organized in a way that is affordable and harmless pregnant women and the variety of situations in
for stakeholders (consumers and manufacturers). which they will wear these garments.

In order to effectively solve these tasks, Materials and research methods
according to previous studies by L. M. The marketing research method was
Tukhbatullina, L. N. Andreeva, M. A. Suteeva, M. conducted through a survey in the form of a Google
S. Korgambekov, men's suits, children's clothing form. The characteristics of the clothing users were
suitable for the conditions of Central Asia, determined based on the results of the research.
outerwear for women, light clothing for young The number of respondents who
people, and clothing for pregnant women have participated in the survey was 30. The participants
been developed [1, 5, 14]. were divided into three age groups: the youngest,

aged 17 to 23; the middle group, aged 23 to 29;
and the oldest, over 29 (Figure 1) [2].

older than 29 years; & under age of 23;

13% T / 20%

’ & under age of 23

Hage 0f23-29

v older than 29 years

Figure 1. Diagram of the age composition of the surveyed women.

K age 0f23-29 ; 67%

172


mailto:t.zhibek.97.kz@mail.ru

AJIMAaTBI TEXHOJIOTHSIIBIK YHUBEePCUTETiHIH Xadapuibichl. 2024, Ne3.

More than half of the surveyed women
prefer clothing in bright and vivid colors, while
the rest find it difficult to find such distinctive
clothing in stores. When purchasing clothing,
women primarily focus on comfort and
functionality (63%) and aesthetics (20%),
followed by price (9%) and the type of fabric
used. This situation is primarily explained by the
priority given to functional requirements of
clothing. Additionally, it highlights a notable
shortage of such items in those market segments.
Thus, consumers are willing to pay several times
more than the actual value for these items [4].

In the analysis of the consumer's clothes, it
was shown that the sets that the consumer is most
interested in are: blouse and jacket matching with
pants (26%), overalls (24%), sundresses (23%),
dresses (21%), and skirts are the least used (6%).

Analyzing the responses to the question
about preferred styles, a similar distribution

pattern can be observed across all age groups: the
majority of women believe that classic style is
most harmonious during pregnhancy. As women
age, the proportion adhering to this view increases
to 50%, while the younger age groups also show
an increase up to 50%. All age groups equally
support the sporty style (32%, 34%, 32%) [5].
Approximately 12% of women respect fashion
trends and believe that romantic style items
should be included in their wardrobe. Compared
to older age groups, the romantic style is more
widely embraced by the middle and younger age
groups. Between 3% and 7% of women believe
that pregnancy should not necessitate a change in
personal style and prefer to wear very fashionable,
avant-garde items. The percentage of such women
remains consistent across all age groups. Figure 2
shows the distribution diagram of responses
regarding clothing styles [6].

all ages

under 23

23-29 above 29

m classic 50%

W romantic 20%

50%a

17%

48%
14.00%

67%
35%

30%

| sport

339

38% 40%%

Figure 2. Distribution diagram of responses about clothing style

The results of the question about the
silhouette of clothes look interesting. For younger
age groups, the silhouette of clothes is not of
fundamental importance. As women get older,

they tend to wear clothes with a free silhouette
(from 37% to 60%). Figure 3 shows a diagram of
the results for the clothing silhouette.

53%

W half fitted silhouette

Figure 3. Diagram of results for clothing silhouette

Analyzing consumer preferences regarding
the external artistic and structural aspects of
clothing, it was found that garments without

M straight
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trapezoidal

buttons are highly valued. There are varying
opinions on model design, but most consider
unadorned clothing to be very appropriate during
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pregnancy [7]. Therefore, achieving the style of
the garment can be done through different colors
and fabric textures. Currently, due to modern
fashion trends, accessories (30%) are important.
Lace detailing, woven straps, and embroidery are
seen as secondary features. Regarding the length
of women’s clothing, responses were as follows:
young mothers wear 'mini' and 'maxi' lengths,
while only 46% of older age groups are interested
in wearing short dresses. The majority prefer 'mid-
calf and 'maxi' lengths (54%). The research
results indicate that significant attention is paid to
both the clothing and its material [8].

Women's preferences are divided as
follows: Comfort of clothing was rated highest, as
shown in Figure 4. Durability during washing and
maintaining a stylish appearance were also found
to be important. However, these two requirements
are somewhat contradictory. This is because
fabrics made from natural fibers tend to wrinkle
quickly and do not maintain their aesthetic
appearance.

According to the respondents, clothing
should be comfortable to wear, of high quality,
and adaptable to a woman's changing figure [9].

93%

80%

70%

279%

20%

10%

compatibility

convenience

stitching

1 t -
oW COS quality

usability beauty

|l1np01'tance of Consumer Requirements 70%

93%

80% 27% 10% 20%

Figure 4. Breakdown diagram of the question about the importance of customer demand

Thus, according to the results of marketing
research, the importance of artistic design and the
need to consider all consumer requirements when
creating an effective wardrobe are emphasized [10].

Results and discussion

A key component in preparing a rational
assortment of maternity clothing at the industrial
level is determining the parameters of a rational
wardrobe for consumers. This requires segmen-
ting the consumer market and creating a
systematic structure [11].

Variables considered include age group and
stage (seasonal). According to the research
findings, the results indicate that the second and
third trimesters of pregnancy correspond to
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specific times of the year when systematizing
these variables [12].

Thus, the differences among consumer
groups of various age ranges are based on which
season their pregnancies coincide with.

Based on the analysis of the conducted
research, it is necessary to classify consumers
according to their level of satisfaction.

According to the results, seasonal consu-
mers were identified for each age group. This is
shown in Figure 5. Thus, the first age group
includes those aged 17 to 23, the second group
includes those aged 23 to 29, and the third group
includes those over 29 [13].
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B spring, autumn/winter
B spring, autumn/swniner

dress

sundress

overalls

pants

i B

shorts skirt t-shirt | blouse | jacket

B spring, autumn/winter 23% 13% 3%

23%

6% 10% 7% 3% 12%

20% 6% 9%

\__| ¥ spring, autumn/summer

3%

17% 9% 16% 3% 17% )

Figure 5. Histogram of the unit number of the rational wardrobe assortment of the younger age group

According to the research, two seasonal types
of wardrobes have been identified. The majority of
consumers fall into the second age group.

For an organization developing its
assortment policy, information about a rational
wardrobe  structure is important. For an
organization that pays attention to each segment
of the consumer market (age groups), this is very
significant [14].

Conclusion

Thus, the principles considered when
designing multifunctional clothing for pregnant
women, as well as the artistic-stylistic and
structural-technological solutions proposed for the
three transformable products characterized by
their ability to change appearance and functional
purpose, primarily allow for meeting the needs.

Based on market research of consumer
preferences, the main artistic and design features
of maternity wear have been established. These
are considered in the development of constructive-
technological solutions.
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SAFETY RESEARCH OF TEXTILE MATERIALS WITH
FLAME RETARDANT PROPERTIES
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This article discusses the findings of a study that explored the use of new compositions containing tetraethox-
ysilane, sodium dihydrogen phosphate, and hexamethylenediamine to improve the flame retardancy of cellulose fi-
ber materials. The impact of different components and temperatures on the fire-resistant properties of the fabric was
examined. In an untreated sample measuring 17*22 cm, ignition occurred in 15 seconds and the fabric burned com-
pletely within 60 seconds, whereas a treated sample showed signs of retardation. Increasing the concentration of
flame retardant impregnation at a temperature of 150 degrees had minimal effects on the material’s strength, air
permeability, and appearance. With the help of electron scanning device it was found that on the surface of the fi-
bers of the treated sample morphological changes were observed in the form of film, which in turn contain particles
of Si (25.48%), P (17.61%), Na (1.70%). The optimum conditions of fabric processing are determined, the influence
of concentration of working solution, impregnation and thermofixation temperature on flame retardant properties
of fabrics investigated, also processing can be carried out on standard equipment of finishing enterprises and la-
boratories. Cotton materials treated with a compound based on tetraethoxysilane, sodium dihydrophosphate and
hexamethylenediamine provides adequate fire resistance.

Keywords: cotton materials, flame retardant properties, fire-resistant effect, tetraethoxysilane,
hexamethyldiamine, sodium dihydride phosphate.

OTKA TO3IMII KACHUETI BAP TOKBIMA MATEPUAJIJIAPBIHBIH
KAYHICI3AIT'TH 3EPTTEY

M.E. BAUMAXAHOBA, U.M. JDKYPUHCKAA, B.P. TAYCAPOBA

(AMAaTBbI TeXHOJOTUSUILIK YHUBepcuTeTi, Kazakcran, 050012, Anmatsi, Teoue bu 100)
ABTOpP-KOPPECIOHICHTTIH 31eKTpoH/IIK momrrackl: moldir.baymakhanova@mail.ru*

byn makanaoa uennionoza manublKmapolHblY MamepuanoapbulHa omKa me3imoinik oepy ywiin mempa-
ImoKcucunaun, Hampuii ouzuopogocghamul iHcone 2eKCamMemuieHOUAMUH He2i3IHOe2i HeaHa KOMNOZUUUANAPObL
Koa10any Ooiivinuwia 3epmmey Hamudicenepi kenmipinzen. Komnonenmmep men memnepamypanviyy Mamanvly omKa
meo3imoinizine acepi zepmmendi. Onuwemi 17%22 cm 6onamvin oendenmezen ynci 15 cekyno mymany keszinde 60
CEKYHOmMAa MOJIbI2bIMEN JHCAHbIN Kemeoi, an oHoenzen ynzidoe ommuly Oaaynaysl Oaiikanadwl. 150 zpadyc mem-
nepamypada omxka me3imoi Kacuemin cinoipy Ke3eHinoezi KOHYEeHMPAUUACLIHBLY HCOAPLLIAYLIMEH MAMEPUATIObIH
Oepikmizi, mplnvic any Kabinemi jyHcone nNPAKMUKAIbIK KOPinici 032epmenmini d6aikanadvl. I1eKmpoHOobl cKanepaey
MUKDPOCKORUACHL APKbLIbl OMKA MO3IMOI KOMROZUWUATLADMEN OHOe2eHOe, OHOeN2eH YZIHIH MaluiblKmapsli Mop-
donocuanvik 032epyine akenemini aHbIKManObl JHcane Oemine NIEHKA KYpanamuvluvl 0aiuKaniaovl, an 03 Kezecinoe
nnenxaoa Si (25,48%), P (17,61%), Na (1,70%) oGonwexmepi naitda 6onadvi. Maxkma mamanapolii oHOEyOiH
OHMAbl WAPMMAPLl AHLIKIMANObl, KOJIOAHBIIZAH epimy KOHUEHMPAUUACHIHBIH, CIHOIpYy memMnepamypacvlHbly
JHCaHe MepMOPUKCAUUACLIHBIY, Mamaza omKa meo3imoi Kacuem Oepy acepi 3epmmenioi, COHbIMEH Kamap oHoey
AHCyp2izy npoyecci KacinopulHoap MeH 3ePMmXAaAHaHbIY, CHAHOAPMMbL HCadOLIKMAPbIHOA Jicy3eze acvlpy2a MyMKIHOI2I
oap. Temparmokcucunan, nampuit ouzuopogocghameul rcone 2eKcamemuneHOUAMUN He2Zi3iH0e2i KOMROZUYUAMEH
OHOEJIZEH MAKMA MaAmMepuandapsl Oomxa me3imoinikmi ycemkinikmi Kammamacol3 emeoi.

Heri3ri ce3mep: MakrTa MaTepuajaapbl, OTKa Te3iMaAi KacuerTep, OTKa TO3iMai acep,
TeTPAITOKCUCHIIAH, FTeKCaMeTHIANAMMH, HATPUi Auruapuadocdarsl.
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HCCJIEJOBAHHUE BE3OITACHOCTH TEKCTUJ/IBHBIX
MATEPHAJIOB C OTHE3AIIUTHBIM CBOUCTBOM

M.5. BAUMAXAHOBA, UM. JDKYPUHCKAA, 5.P. TAYCAPOBA

(AnmMaTHHCKHIl TeXHOJIOrHYecKHii yHUBepcuTeT, Kazaxcran, 050012, Anmarsl, Tose Bu 100)
DeKTpoHHas TIouTa aBTopa-koppecrnonaenta: moldir.baymakhanova@mail.ru*

B oaunoii cmamuve npedcmasnenst pe3yibmansl UCCIE008AHUN RO UCHONBb30GAHUIO HOBLIX KOMHOZUUUI HA
OCHO6e memparmoKcucunana, ouzuopogocpam nampusa u 2eKcamemuieHOUAMUHA ONA NPUOAHUA OZHECHOUKO-
cmu mMamepuanam yeaniono3Hsix 6010KoH. bvliu uccnedosano enuanue KOMROHEHNO8 U MeMnepamypsl Ha OZHe-
cmoitkocms mxauu. Heoopadbomannwtii oopaszey c pazmepom 17*22 cm npu éocnaamenenuu 15 cekyno noanocmoio
ceopaem 3a 60 cekyno, a y oopabomannozo oopasya 3ameuaemcs 3ameonenue. C ygeauueHuem KOHUESHmMpayuu oz-
He3auUMHBIX RPONUMOK npu memnepamype 150 zpadycoé npounocms mamepuanda, 0xX0yXOnPOHUUAEMOCHb U
6HeWHNUIl 6u0 npakmuueckuii He mensromcs. Ilpu nomowu I1eKMPORKO- CKAHUPYIOW|e20 npudopa OvLI0 YCManos-
JIeHO0, YMO HA NOGEPXHOCHMU 60JI0KOH 00pabomannozo odpazua Habaiooaemca mopgonozuuecKkue usmenenue, 6
6uOe NeHKU, KOMOopble 8 C800 ouepeds codeprcams wacmuynl Si (25,48%), P (17,61%), Na (1,70%). Onpeoenenn
onmumanbHble YCao8ua 00padomKu mKauell, Uccie008aHo elUAHUE KOHUeHmpPayuu padouezo pacmeopa, memne-
Pamypol nPONUMKU U MEPMOPUKCAUUU HA OZHe3AujUmHble CEOUCMEA MKAHU, MAKX}ce 00pAOOmMKA MOXHCem ocy-
wecmenaemca Ha CIManoapmHuom 000py006anuU Omoe104HbIX npeonpusmuil u aadopamopuu. Xionuamooymasic-
Hble Mamepuanvl, 06padOmManHble COCMABOM HA OCHO8E MEMPAIMOKCUCUIAHA, OUZUOPOpocham nampus u 2eKca-
MemuieHOuamMuHa, obecneuugaem 00CMAMOYHYI0 02HECHOUKOCH b,

KurueBble cioBa: XJ1om4aTo0yMa:kKHble MATepPUAJIbl, OTHE3AIIUTHbIE CBOICTBA, OrHECTOMKUIL
3¢ deKT, TETPAITOKCUCHIAH, TeKCAMEeTWIAMaMUH, Auruapuadocdar HaTpuUii.

Introduction With the expansion of polymeric material
In today's world, safety is one of the most (PM) production and their widespread application
important factors in the production and use of tex- across construction, industry, and transportation, the
tile materials. Flame retardant treatments and focus on developing materials with reduced fire haz-
technologies applied during textile manufacturing ards and predefined fire-resistance properties has
have become crucial tools in ensuring safety. become a priority. Textiles are used in numerous
Research into the safety of textile materials applications, including domestic, industrial, trans-
with flame retardant properties is of great im- portation, and specialized protective equipment. Cel-
portance, as the proper selection and application lulose-containing fabrics have excellent properties,
of such materials can save lives in the event of fire due to these properties are of interest to others, for
or other emergencies. Giving flame retardant and example, they have the ability to renew raw materi-
antimicrobial properties to materials can play a als, also environmental important aspect as recycling
major, positive role in the home. The use of this of production waste, as well as thermal, hygienic
kind of textile materials is beneficial and safe for physico-chemical, also mechanical. Moreover, natu-
society. According to the results of scientific arti- ral fibers, polymers, and bio-based fillers are com-
cles, the authors note that the use of textile with pletely biodegradable.
complex properties solves a number of problems, Researchers have recently turned their atten-
such as environmental and economic aspects. tion to fire-retardant natural fibers and bio-based
The challenge of bestowing flame-retardant composite materials. Polymers like polyurethane
properties to textiles of various compositions and foam and fiber fabrics are notably flammable and
uses is becoming increasingly significant. This im- produce significant amounts of droplets that can es-
portance stems from the fact that textile materials calate fire spread rapidly. Thus, there is a critical
pose a serious fire hazard due to their high flamma- need for high-performance flame retardants or
bility, their role in flame propagation, and their ten- flame-retardant technologies to ensure the safety and
dency to produce large amounts of smoke and toxic reliability of polymer-based composites. Environ-
gases when burned. Statistics reveal that a signifi- mentally friendly, layer-by-layer flame retardant
cant portion of fires, over 38%, occur in residential coatings are particularly promising as they enhance
and public buildings, with residential structures the flame-retardant properties of polymers without
alone accounting for over 70% of these incidents. altering their intrinsic characteristics.
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Cellulosic fabrics are not only affordable but
also possess numerous beneficial properties, making
them a popular subject of study among researchers.
This raw material is derived from renewable plant
sources, highlighting its sustainability.

Efforts to improve the flame retardancy of
textiles have been ongoing for decades, focusing
on incorporating flame retardants into fiber matri-
ces or modifying the surfaces of textiles directly.
A variety of flame retardants, including inorganic
and organic types, are utilized to impart effective
flame resistance to textiles. Common inorganic
flame retardants contain elements such as phos-
phorus, bromine, iron, and carbon. Frequently
used organic flame retardants include those that
are halogenated or contain phosphorus, nitrogen,
or silicone.

In summary, enhancing the flame-retardant
properties of textiles is a critical area of research
due to their widespread use and inherent fire haz-
ards. Advances in environmentally friendly flame
retardant technologies are paving the way for saf-
er, more reliable textile applications. [9].

Currently, global standards encompass reg-
ulations that define the fire hazard metrics for tex-
tile materials. These metrics are influenced by
various factors, including the chemical structure
of the materials, product geometry, environmental
conditions, ignition sources, and exposure dura-
tion. As a result, over 100 laboratory methods (na-
tional, 1SO, EN, IMO, etc.) are employed world-
wide to determine the combustion and ignition
characteristics of textiles.

There has been notable progress in develop-
ing textile materials with flame-retardant proper-
ties. According to statistical data, efforts to impart
flame retardant attributes to textiles have achieved
considerable success. However, the need for en-
hanced fire-retardant solutions persists as the in-
dustrialization of novel flame retardants is a com-
plex task, requiring factors such as high efficacy,
low smoke emission, minimal toxicity, biocom-
patibility, cost-efficiency, and wash durability.

Nearly all textile materials are flammable
and can ignite when exposed to low-power igni-
tion sources, with flames readily spreading across
their surfaces. Consequently, fires in indoor envi-
ronments often commence with the ignition of
textile products. Additionally, the combustion of
textile materials releases hazardous chemicals and
smoke, which significantly hampers evacuation
efforts and poses a substantial risk during fires.

To mitigate fire risks effectively, it is more
advantageous to use textiles with built-in flame-
retardant properties. Such materials are suitable
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for various applications, including furniture up-
holstery, wall coverings, curtains, carpets, and
other home interiors. Utilizing these flame-
retardant textiles can slow the spread of fire,
providing crucial extra minutes for evacuation or
fire suppression.

Research by Swiss scientists indicates that
incorporating chemical elements such as halogens
(P, Br, S, N) and metals into the composition of
non-flame-retardant fabrics can render them fire-
resistant. The goal of ongoing research is to de-
velop textiles with inherent flame-retardant prop-
erties. The proposed approach involves using tet-
raethoxysilane as the primary reagent for compo-
nent preparation, acetic acid as a hydrolysis cata-
lyst, and other chemical substances capable of
reducing textile flammability.

This ensures that textiles with flame-
retardant properties can significantly improve fire
safety by delaying combustion and providing cru-
cial intervention time during fire incidents.

Materials and research methods

The research focuses on bleached, unfin-
ished cotton fabric, specifically article 1030. This
cotton fabric has the following structural charac-
teristics: a width of 220 cm, a plain weave pattern,
and a composition of 100% cotton. The study also
examines chemical substances designed to reduce
fabric flammability and minimize the formation of
toxic combustion byproducts.

Tetraethoxysilane ((C2H50)4Si) is a sim-
ple ester derived from orthosilicic acid and ethyl
alcohol. It appears as a volatile, transparent, color-
less liquid with a distinctive spicy-sweet, some-
what alcohol-like odor. Sodium dihydrogen phos-
phate (NaH2PO4) is an inorganic compound that
forms colorless crystals, easily soluble in water,
and can create crystalline hydrates. Hexameth-
ylenediamine, with the formula NH2(CH2)6NH2,
resembles piperidine and is characterized by col-
orless crystals with an amine odor. It is readily
soluble in organic solvents.

The procedure for treating the cotton fabric
with a sol-gel composition involved immersing cot-
ton samples in a bath containing tetraethoxysilane
(98.5%), acetic acid (99.7%), and sodium hydrogen
phosphate. This was followed by the application of
hexamethylenediamine solutions for 7 minutes, after
which the samples were wrung to 90% humidity.
The fabric samples were then dried at 80-85°C for 6
minutes and subsequently heat-treated at 140°C and
150°C for 3 minutes. Finally, the fabric was washed
thoroughly with distilled water and dried at room
temperature.
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Flammability and combustion resistance of
fabric and nonwoven materials were tested ac-
cording to GOST R 50810-95. This standard in-
cludes combustible decorative and textile materi-
als, which are also intended for ordinary con-
sumption in everyday life.

Tensile strength tests of the fabric samples
were conducted using the RT-250M-2 tensile ma-
chine, which moves the lower clamp uniformly at
a speed of 250 mm per minute, following GOST
8847-85 guidelines. An electron-microscopic
study was conducted using a JEOL JSM-6510LA
scanning electron microscope (SEM) manufac-
tured by JEOL (Japan). Air permeability meas-
urements were performed using an MT 160 de-
vice, in accordance with GOST 12088-77.

By following these methods, the study aims
to enhance the flame retardant properties of the

sk

~ -
SEl  3.0kV ™ SwDémm, S850

General Sample

cotton fabric while maintaining its structural and
functional integrity.

Results and discussion

Research indicates that untreated fabric ig-
nites within 15 seconds and is completely consumed
by flames in 60 seconds. In contrast, samples treated
with a flame retardant exhibit delayed ignition.

On the surface of fibers of the treated sample
in comparison with untreated fabric morphological
changes are observed - a transparent film, as evi-
denced by electron microscopic images (Fig.1). Ac-
cording to the images it can be observed that the
untreated material (cotton fabric) shows 67.8 % car-
bon and 29 % oxygen. However, treated fabric sur-
faces contain additional particles, specifically Si
(25.48%), P (17.61%), and Na (1.70%).

As the concentration of the flame retardant in
the modifying composition increases, the phospho-
rus content in treated samples also rises to 17.61%.

SEl  3.0kV WDémm SS50 7
General Sample 20000, 28 May'2024

Figure 1. Electron-microscopic images of the surface of the fabric treated with flame retardandt composition of different

resolution.
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Figure 2. Electron microscopic images of fabric modified with flame retardant composition (a), energy dispersive mi-

croanalysis (b)

Table 1. Results of energy dispersive analysis of samples modified with fire retardant impregnation

Flame - Weight fraction, % Atomic fraction, %
Ne | retardant, gl | C 0 Na [si [P C 0 Na [si [P
1 | Original sample | 67.8 |29 726 |25.8
2 | NaH,PO, 4271|1349 1,70 | 2548|1761 | 6022|1428 1,51 |15.26] 9.63

Tensile strength tests revealed that the un-
treated fabric has a breaking load of 294.3 N.
Post-treatment at 150°C, this value marginally
increases to 303.1 N (Table 2). Although the ap-
pearance of the fabric remains largely unchanged
with higher concentrations of flame retardant
treatments, there is a slight reduction in fabric
strength.

The study confirms that the investigated
modifying components, when applied in specific
dosages, significantly enhance the fabric's flame
retardancy. The air permeability for untreated cot-
ton fabric is recorded at 188.6 dm3/m2s, while it
slightly decreases to 183.5 dm3/m2s for the treat-
ed fabric. These values remain within the hygienic
safety standards for such materials. (Table 2).

Table 2. Test results of samples impregnated with fire retardant composition

Concentration of substances, g/l Air Length of charred | Breaking load, N
permeability, area, mm
dm?/m?s
Head treatment temperature, " C
Ol'i.gillﬂl sample 188. 6 272 294,3
1| C:H50)4Si Na H:POy | NH:(CH:)sNH2) 140 150 140 150 140 150
2| 20 120 50 1835 181 125 115 3027 3031

The formation of a thin polymer film on the
fibers of cotton fabric can significantly enhance its
properties, including strength, moisture resistance,
and heat tolerance. Alterations in the morphology of
treated samples suggest potential changes in their
physicochemical characteristics, which could be
advantageous for various applications.

Evaluating the elemental content before and
after modification of the cotton fabric provides
insights into the effectiveness of the treatment
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process and the impact of added components on
the material's composition and structure. The
presence of Si, P, and Na particles on the treated
fabric surface indicates interactions between the
modifier and the fabric, potentially leading to the
formation of new compounds that may alter the
material's properties.

Conclusion

A novel flame retardant composition, com-
prising tetraethoxysilane, sodium dihydrophos-
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phate, and hexamethylenediamine, has been de-
veloped specifically for cellulose materials. Nota-
bly, sodium dihydrophosphate significantly en-
hances the flame-retardant properties when com-
bined with hexamethylenediamine, achieving the
desired protective effect.

This composition changes morphologically
the surface of the fibers, as evidenced by electron
microspot images. The work also took into ac-
count the parameters of work concentration, im-
pregnation process, temperature, thermofexation,
which had an influence on the imparting of flame
retardant properties to the material. It is also im-
portant to consider that this experiment can be
carried out in ordinary laboratories using standard
equipment.

This newly proposed composition offers
superior fire resistance performance for cellulose-
based textiles.
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