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CymKpluKbli10bl OHIMOEpiniy OHmMAiinbl cana napamempJiepin Mooeaboeyze Oai1anbliCmpl 2bL1bIMU MAKbIPLIN
aca 03eKmi 601610 MAOBLLIAOBL HCIHE XAIBIKMbL A23AHBIH NATIOATbL 3AMMAP2A KAXdceMminicin KAaHAAMmaHoblpamuoiH
JHcozapel cananvl OHiMOEpMen KAMmamacol3 emy 00UbIHUA KOJOAHbICINAZbl MeMIeKemmiK 0az20apaamanap memn
FIMmMoIK Hcobanap HcazplKmol2blHOa epeKuie opyin anadsl. Komnvromepnix mamemamurxansly canovlk ycyiienepine
Hezi30enzen ecenmey a0icmepi peyenmypanap men napamempiepoi mooenvoeyoe epeKkuie mManze ue, Oy apHaiivl
JHCaHe dHcannail Mmamakmamyza apHAaIaH CyMKbIUWKBLIObL OHIMOepOi OHOIpYy npouecine OapvlHwa Heczizoenzen
Ke3Kapacnen Kapay2a MyMKIiHOIK Oepedi. byn zeinvimu maxanaoa npoouomukanvlk auiblmiKbLiapobl Koaoand
omulpbin, myile cymi ne2izinoe a3ipjieHzen CymKblIUKbLIObL OHIMOEPOIN Peenmypacsl Men cana Kepcemkiuimepin
MamemamuKanvlk Mooeavoey namuicenepi kenmipinzen. Mooenvoey 3epmmenemin npoyecmiy MamemamuKaivlK
MOOeNiH Kypacmulpyoa icui KOJOAHBLIAMBIH (KAPA MHCIWIKY MYHCHIPHIMOAMACHIH KOJI0AHY aPKbLIbL JICy3e2e
acwipvlinadvl. 3epmmeyoi yncocnapnay mampuyacel 30 Kaiimananvimuan mypost yncane 100 n cymmi awvimyza
Kadxicemmi dapavlK 032epmenti napamempnepoi Kammolovl (eH2i3ineen npoouomuxansix awsimrost moauwepi (0,1-0,3
K2), awvimy yaxwimul (4-12 cazam) sncone memnepamypacwt (30-34°C), Kotuikwvinowik, (104-121°T). Kipic oepexkmepin
ecKkepe omuIpovin, CymKbLUWKbLIObL OHIM YUiH acep emy Oemi meH meH OeHzeilli Cbi3bIKIAp aHblKmanosl, dHceKe
Kopcemkimmep yuwiin pezpeccus meHoeyaepi Kypacmolpoliovl. Kypzizineen olibiMu HCYMblCHbIH HIMUICECIHOE
myiie cymi He2i3in0e CymKbluKbL10bl OHIMOEp OHOIPY YUlin CAnanvlH, OHMAiLIbl napamempiepi AHbIKMAaI0bl: AUibIHLY
yaxovimut — 12 cazam, awvimy memnepamypacot — 32 °C, cakmay mep3imi — 45 maynik, oy pemme KoJ1 HcemKizinzen
Kotukbinovlx, — 116 °T 6onovl, HamudicecinOe CymKblUKBLIOb OHIMHIN €H JHCAKCbl OpP2AHOIENMUKATIK
Kopcemkiuimepi cakmanovl, 01ap Mymkin 5 o6annowiy 4,8-ine oazananowt. Ocvinaiiuia, mooenvoeyoin oyn aoici denzini
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Kacuemmepze ue mamax, OHIMOepPin OHOIpyze 3epmmey HCYpP2izy YULiH HCIHEZbLIbIMU-3ePMMeEY HCYMbICIAPLIHbIH
Hamudicenepin enzizy yulin ey muimoi Kypan 60asin maowliaosl.

Herisri ce3aep: Tylie cyTi, IPOOMOTHKANBIK AIIBITKBLIAP, CYTKBIIIKBLIABI 6HiMAEP, MATEeMaTH-
KaJbIK MoOJieJibaey, 0eTTik dcep eTy dici.

MATEMATHYECKOE MOJEJTUPOBAHUE ITAPAMETPOB KAYECTBA
KUCJIOMOJIOYHOU TPOAYKIIUU
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Hayunas memamuka, c6a3aHHAA C MOOEIUPOGAHUEM ORMUMAILHLIX RAPAMEMPO8 Kavecmea KUuco-
MOJIOYHBIX NPOOYKMO6, He mepaem Cce0eil AKMYaabHOCMU U HAXOOUMCA 6 RIOCKOCHU OeliCmayIoujux
20Cy0apCmMeEeHHbIX NPOZPAMM U HAUUOHATLHBIX HPOEKNL08 HO 00eCneueHuI0 HAcCeNeHUs 0OCMYRHbBIMU RPO OYKMamu
8BICOKO020 KaA4ecmed, YO081enmeoPAIOWUMU NOMPEOHOCIU OP2AHU3IMA 8 NOIE3HbIX eewecmeax. Ocoboe 3nauenue
npU MOOEIUPOBAHUN PEUEHNLYD UZPAION 6LIYUCIUMENbHbIE MEMOObL HA 0CHOGE UUPDPOBHIX CUCHEM KOMABLIOMEPHOU
Mamemamuxu, Y¥mo no360151em MAKCUMATILHO 000CHOBAHHO ROOOIIMU K RPOUECCYy NPOU3BOOCHEA KUCIOMOTLOUHDIX
RPOOYKMO8 O0J11 CREUUAIU3UPOGAHHO20 U MACC08020 numanus. B oOannoii nayunoit cmamve ompasicennt
Pe3VIbmamol  MaAMeMamuueckKoz0 MOOCIUPOSAHUS DPEUenmypsl U HOKA3ameneil Kauecmeda KUcCa10MOTN0UHbIX
HPOOYKMO8 Ha OCHOBE 8ePOIINIICHEZ0 MOIOKA C UCHOJIb306AHUEM NPOOUOmuYecKux 3akeacox. Moodenupoesanue
6LINOJIHEHO C UCHOTIL306AHUEM KOHUEHNUUU (UEPHO20 AWUKA», HACMO RPUMEHAEMO20 NPU  CO30AHUU
Mamemamuueckoil mooenu ucciedyemozo npouecca. Mampuya naanupoeanus ucciedosanus exkaiouana 30
nosmopenuil, npu KOMOpPbIX 0X8AMbBIGANUCH 6Ce eapbupyembvle napamempul 011 epmenmayuu 100 1 monoka
(konuuecmeo eénocumoii npoouomuyeckoit 3axeacku (0,1-0,3 kz2), epema (4-12 uacos) u memnepamypa (30-34°C)
ckeamusanusn, kucromuocms (104-121°T). C yuemom 6xo00HbIx OGHHBIX ObLIA ONPEOeIeHA NOGEPXHOCHIb OMKIUKA U
JUHUU PAGHO20 YPOBHA Ol KUCIOMOIOYHO20 HPOOYKMA, COCHAGIEHbL YPAGHEHUS pepeccuu 0711 OmOelibHbIX
noxaszameneii. B pesynomame nposedennoul HayuHoii pabomvt ObLIU ONpeOeleHbl ONMUMAILHbIE NAPAMENIPLL
Kauecmea 07151 RPOU3600CHI8A KUCTIOMOIOYHBIX HPOOYKNL08 HA OCHOGE 6EPOLINIICHE20 MOLOKA: 8pemst (hepmenmayuu
— 12 yacos, memnepamypa — 32°C, cpok xpaunenusn — 45 cymok, npu smom docmuzaemasn Kuciomuocms — 116°7T, ¢
pesyibmame 4ezo COXPAHUIAUCL HAWIYYMWIUE OP2AHOIERMUYECKUEe NOKA3AMenau KUCAOMOIOUHO20 RpPOOYKmMA,
Komopule ov11u oyenenvl na 4,8 6anna uz 603modxcnvix 5. Takum o6pazom, OaHHBLIL MEMOO MOOETUPOBAHUA ABTACHCA
Haubonee IPGekmueHvIM UHCMPYMEHMOM ONA  UCCAEO08AHUA U  GHEOPEHUs  Pe3YIbMamoe HAYYHO-
UCCTIe006AMENILCKUX PAOOM 8 NPOU3BOOCE0 RUULEEHIX RPOOYKMOE C 3A0OAHHBIMU CEOUCHEAMU.

KiroueBble ciioBa: Bepﬁ.mmm)e MOJIOKO, npoﬁnonmecxne 3aKBaCKH, KHCJIOMOJIOYHbIC NMPOAYK-
Thl, MATEMATHIECCKOE€ MOACJIMPOBaAHUE, METOA MOBEPXHOCTHOI'0 OTKJIMKA.

MATHEMATICAL MODELING OF QUALITY
PARAMETERS OF FERMENTED MILK PRODUCTS
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The scientific topic related to the modeling of optimal quality parameters of fermented milk products
does not lose its relevance and is in the plane of existing state programs and national projects to provide the
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population with affordable high-quality products that meet the body's needs for nutrients. Computational
methods based on digital systems of computer mathematics play a special role in modeling recipes, which
makes it possible to approach the process of producing fermented dairy products for specialized and mass
nutrition as reasonably as possible. This scientific article reflects the results of mathematical modeling of
the formulation and quality indicators of fermented dairy products based on camel milk using probiotic
starter cultures. The simulation was performed using the concept of a «black box», which is often used to
create a mathematical model of the process under study. The study planning matrix included 30 repetitions,
which covered all the variable parameters for fermentation of 100 liters of milk (the amount of probiotic
starter culture (0.1-0.3 kg), time (4-12 hours) and temperature (30-34°C) of fermentation, acidity (104-
121°T). Taking into account the input data, the response surface and lines of equal level for the fermented
milk product were determined, regression equations for individual indicators were compiled. As a result of
the scientific work carried out, the optimal quality parameters for the production of fermented dairy
products based on camel milk were determined: the fermentation time — 12 hours, the temperature —32 °C,
the shelf life — 45 days, while the achieved acidity — 116 °T, as a result, the best organoleptic parameters of
the fermented milk product have been preserved, which were estimated at 4.8 points out of a possible 5.
Thus, this modeling method is the most effective tool for researching and implementing the results of
scientific research into the production of food products with specified properties.

Keywords: camel milk, probiotic starter cultures, fermented milk products, mathematical
modeling, surface response method.

Kipicne ocep eTy 9fici apKbUIbl OHTAMIaHBIPY MIAPTTAPHI
XanpIKThl aF3aHbIH KAKETTUTIKTEpiH KaHa- KapacTeIpbutras [5-12].
FATTaHIBIPATHIH KOFaphl canalbl CYT OHIMAEpIMEH Byn onmic opeIHAanBII OTHIPFAH SKCIEPH-
KaMTaMachl3 €Tyre WHHOBAIMSUIBIK TEXHOJOTHS- MEHTKE COMKEC KENETiH CEeHiM/iI MaTeMaTHUKaJbIK
Jap/Ibl, TaFaMIBIK JKOHE OWOJOTHSIIBIK KYHIBLIBI- MOJIETIB/ICP/l aldyFa MYMKIHAIK Oepei, olapIIblH
FBI OKOFaphl IIWKI3aTThl, COHJAH-aK AalKbIH HETi3iHAE TYKBIPBIMIAIFaH MIHJAETTEepAl Oenrii
MPOOMOTUKANIBIK OEJICEHILTIr 0ap MHUKpoar3aiap Oip JOIIKIICH JKOHE KapanaibIM/IbIIBIKIICH OPBIH-
ITaMMJIAPbIH  KOJIAHYAbl KO3JCUTIH KypAesi mayra Oomampl.  KypacTelppurraH — MOJENbICP
penentypanapisl  THainanaHy —eceOiHeH KOl MMPOOMOTHKAIBIK OHIMIEPIl OHIIpYJe ONapIIbIH
KETKIZUIETI. cara KepceTKiITepiH Oaranay Kypajbl peTiH/e aca
OcCBl MaKCaTTaXYPri3iIil OTBIPFaH FHUTBIMU nargaias! 6omein kenemi [13, 14].
3eTTey IIEeHOepiHAe, YBITTH MeTabomuTTepal 3epmmey mamepuanoapovt men aoicmepi
BIIBIPaTyFa, AMHUHKBILIKBUIAPEI MEH YINna Mai 3epTrey  OOBEKTiIEpi:  MPOOMOTHUKAIBIK
KBIIKBIIIAPBIH  OHIIPYTe KOHE JIopyMEHIEpIi alIBITKBLIAP, TYHE CYTI, CYTKBIIIKBILIBI OHIMICP.
CHUHTE3/IEeyTe KaoieTTi IPOOHOTHKAIIBIK 3eprTey oficTepi: KOMIBIOTEPIiK MaTe-
AIIBITKBUIApABl HalanaHa OTBIPBIN, Tyie CcyTi MaTHKaHbIH LUQPIBIK >KYHenepiHe Heri3aenreH
HeTi31H/e CYTKBIIIKBLIIBI OHIMJIEP/IiH Statistica sxone MS Excel 6arnapnamanapsl.
TEXHOJIOTHUSICHI d3ipeni [1-4]. 3epTTey KYMBICHIHAA KapaCTHIPBUIBII OTHIP-
ATtanraH MakcaTKa CoHKec, CYyT eHiMIepi FaH,KYMBICICTEy MeXaHM3Mi KypAesi *oHe Oein-
OHIIPICIHIH KYpIeli MpouecTepiH 3epTrey, ojap- rici3 OOJBIN KeNEeTiH CYTKBILIKBUIIBI OHIMAEPIiH
JIBIH OHTAMJIbI PEelenTypachl MEH TEXHOIOTUSCHIH OHTAMIIBI cama mapeMmerpiepid (MPoOHOTHKAIBIK
MOJIETIb/ICY, CEHIMI JKOHE COHBIMEH Oipre allIBITKLl E€HTI3TEHHEH KEWIH JalblH  OHIMJET]
KapamaidblM MaTeMaTHKaJbIK CUIAaTTaMaHbl aly naizansl  MHKpO(JIOpaHBIH CaKTajblll Kalyhl,
CUSIKTBI HEri3ri MiHIETTep aHbIKTanabl. COHFBI JKarbIMJIbI JOM/IIK KACUETTEP, CAKTAIy MEP3iMiHIH
KBUIIAPAAFbl FHUIBIMH d3ipIIeMeNepiH  TOKIpH- Y3aKTbIFbI), PEIENTYPACHIH KOHE TEXHOIOTHSICHIH
Oeci  KkepceTkeHaeW, MyHIall  MiHAETTepAi MOJIeJIbAICY TpOLEciH Oenriney YyIiH «Kapa
IKCIEPUMEHTTIK-CTATUCTHKAIIBIK smicrep HKAIIIK» TYKBIPHIMIAMACHI KOJIAaHBULIHI (1-cypeT)
KOMETiIMEeH HIenryre 0oJaabl. [15]. «Kapa komik» Mojeni —  CBIPTKBI
Ocputaiiiia, OipkaTap METENIIK FalTbIMIap- 0aKbUIAYLIbIFa TEK KipiC KOHE IIBIFBIC MIaMallaphl
IBIH FBUIBIMH €HOEKTEpiHAE CYT OHIMJIEpPiHiH KOJI JKETIMJI1, all KYPhUTBIMBI MEH 1IIKi MpoIecTepi
OHJIIPIiC TPOIIECIH )KEHIZIETY, NIBIFLIMBIH aPTTHIPY, Oenriciz Kyie. Byll TYXKbIpbIMIIaMa «KOITIKTIHY»
CEHCOPJIBIK KOHE PEOJIOTHSIIBIK KOPCETKIITEPiH IITHACTICI TypaJIbl aKIapaTTHIH TOJBIK 00JIMayhIH
KaKcapTy MakcaThIHAa oJlapAbIHCANa KOPCeTKill- OeliHeni Typae KepceTei: OyJl MOAETbIe KYHeHIH
TepiH (Temmeparypa, pH, Kambmwii XJIOpUIiHIH KOpIIIaFaH OpTaMEH  Kipic  KOHE  IIBIFBIC
MOJIIepl, ambITy YyakbsITB, KOcmajgap Kocy) OaitraHpICTaphl FaHA KOPCETIICHl, TIpKEIe i KOHe
MaTEeMaTHKAJIBIK MOJIENbJCY apKbUIbL, SFHU OETTIK Tizimaeneni. OcplIaiina, KapacThIPbUIBIT OTHIPFaH
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KyMbIcTa W Ke3JIeHCOK ocepiiepl BIKMAI €TETiH
OyJ1 TPOLIECTEe PETTENETIH MapaMeTpiiep Typaibl
aKIaparTsl eHri3y yiiH oenrini 6ip kipic (X) xoHe
OHTaWIaHIBIPY KPHUTEPHIJIEpIMEH CHIATTaIaThIH

Ly

HOTHXKeNepi Oakpuiay yiriH msiFbic (Y) 6onasl. Y
weiFblc KyHi ¢yakumonangel typae X:Y=f(X)
Kipic KyiiHe OalIaHBICTHI O0Ta bl

X1— Hp06I/IOTHKaJH:\IK AIIBITKBI

Memiepi, KT >
X, — DeICeHITIK

(KOHLIEHTPATTHI KOIJaHFaH

ke3zie caraTbiHa 100 muTp >

CYTTIH ally Y3aKTBIFBI), caF
X,— ambITy Temneparypacsl, °C B

X~ KBIIKBUTIBIK, °T E—

Y - maliblH eHIMJTIET]
IpOoOHOTHKAIIBI

> P K .
MHUKPO]I0paHEIH MOIIIEp],

KKB/r
% Yz - OpTaHOJIENTHKAIBIK

KepceTKilTep, bamigap

| I Y3 - nailblH eHIMII caKTay
Mep3iMi, TOYIIK

Cyper 1. CyTKbIIIKBULABI OHIMAEP/IIH OHTANIBI PEIeNITYpachl MEH TEXHOJIOTHACHIH jk00aay MpoIeCiHiH MOeITI

1-cyperte YCBHIHBUIBII OTBIpFaH/IaH,
MoOJeTbAey OaphICHIHIA TOyenci3 (e3repMmenti)
napaMeTpiep —MpPOOHOTHKAIBIK MUKPO(IOpaHBIH
MeJepi, OeNCeHAITIK, allbITy TeMIepaTypachl
MEH KBIIIKBUIABUIBIK, a TOyeJi mapamepiep —
JMaiiblH  eHIM/IE AaHBIKTAIFAaH IPOOHOTUKAIBIK
MUKPOQUIOpaHBIH MeJIIepi, OpraHOJNENTUKAIBIK
KOPCETKIIITep MEH OHIMJII CakTay Mep3iMi OOJIbIT
TaOBUIIBI. KBIIKBUIIBIK KOPCETKIMITEP] 63repMeti
napaMeTpliepre XKaTKbpI3bUIIbI, ce0ebl ambIHATHIH
TOyeNl TapaMeTpJIepAiH OPKAHCBICHI  AIIBITY
MPOLIECIHIH epeKIIeNirine Tikenel OaiaHBICTHI
(mpIcanbl, 104° T-nen TeMeH MoHAEpAE TY3iIreH
KBIIIKBIIIAPABIH ~ 9CEPIHEH  MHUKPOQIIOPaHBIH
namybl Texeni, an 121° T-aeH xxorapsl MoHAEPE
JaiiblH OHIMHIH JOMIIIK KAacHeTTepi Hallapiiarl,
cakTay Mep3iMiHiH KbICKapybl OaiiKaiIbl).

OpraHoJenTHKAIBIK KepceTKimTepi
Oaramay 5-OannplK XKyilie OOWBIHINIA >KYPri3ijii.
CYTKBILIKBULABL OHIMIECPAIH camacklH Oaranay

Kecte 1. DKcriepuMeHT XYPTi3yAiH ©3repMeni mapameTpiepi

KpUTEpHIAIepi: OHIMHIH TYCi, HiCi, CHIPTKBI TYPI,
JIoMi, KOHCUCTEHIIUSCHI JKOHE JKaJIBI dcep OOJBII
TaOBLIIEL.

Hoamuboicenep jncane onapovt maiKsliay

3epTTeyiH HEri3ri MiHJETI JaiblH OHIMIeT]
MPOOHOTHKAIBIK MHKpoduopanbiH Memmepi (Y,
KOE/Tr), opranonenTukansik kepcerkimrep (Y2,
Oamuigap) 'koHe JallblH OHIMHIH cakray Mep3imi
(Ys, Toymik) eH >KaKkChl MOHJIEpre e OOJIaThIH
KeJleci cana nmapaMeTpiiepiH OHTalIaHABIPY OOJTBIT
TaObIaAbl: X1 — TPOOHOTHKAIBIK  AlIBITKBI
Memmepi (Kr), x» — OenceHnminmik (carar), x3 —
amreITy Temreparypackl (°C), Xs — KBIIIKBUIIBIK
7).

OKCIEePUMEHTTI )ocmapiiay Marpurack 30
KalWTallaHBIMHAH TYPIbI, OJap ecenTeyyepai
KYprizy YILIIH KaXeTTi 1-KecTene KepceTireH
e3repmMeli mapaMeTpiiepi KaMThIIbI.

OsrepmMerni mapameTpiep Benrinenyi KamTtbutran mekrep
ITpoOHOTHKANBIK aIIBITKbI MOJIIIEp], KT X1 0,1-0,3
Bencenainik (KOHIEHTPATTHI KOJIJaHFaH Ke3e caraTbia 100 X2 4-12
JIUTP CYTTi AIIBITy Y3aKTHIFBI), CaFaT
AwbiTy Temneparypacsl, °C X3 30-34
Kpmikpuiasik, °T X4 104-121

Kypampaac GemikTepaiH OHTAHIBI KUBIHTHI-
FBIH Tapmay Forward Kamamablk perpeccus
onicimMeH xy3ere aceipbusl [15]. barnapnamanbig
Op Ke3€HiHE CYTKBIIKBUIIB OHIMICPAiH KOpCeT-

KimrTepiH Oarajgay MOAEIBIACPIHIH OapibIK cTa-
TUCTUKAJBIK CHIIATTaMallapbl MEH MapaMeTpliepiH
KaiiTa ecenrTey JKoHe Talay *KYpri3iii.
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OKCINEPUMEHTTIK JIepeKTepAl MaTeMaTHKa-
JBIK ~ OHACY  HOTIDKECIHAEC  TEXHOJOTHSUIIBIK
dhaxTopmapasH (Y1, Y2, Y3) CYT eHiMIOEpiHIH cama
KOpceTKimTepine (X1, Xz, X3, Xs4)TOYyeNAiTiTiH
Oapabap CHUNATTAUTBIHPETPECCUSIIBIK TEHIACYIEP
aneHas [ 15, 16].

l-kecteme KeEATIpUITeH Kipic JEpeKTEepiH
€CKepe OTBIPBIN, TYHE CYTi HETi3iHAed3ipieHreH
CYTKBIIIKBUIIBI OHIM YIIIH 9Cep €Ty OeTi MeH TeH

IeHrei

CBI3BIKTAP KeJNeci YII  [apamerp
OOMBIHIIIA AHBIKTAJIIBI: JTafbIH OHIMIET1
MPOOUOTHKATIBIK ~ MHKPO(MIOPAaHBIH  MeJIIepi,
OpraHOJICIITHKAJIBIK KOPCETKIIITED, aWBIH

OHIMHIH cakTay Mep3iMi.

Y: kepceTkimi VImiH (HaibIH eHIMIET1
MPOOUOTHKATIBIK ~ MHKPO(MIOPAaHBIH  MeJIIepi,
KKbB/r), perpeccust TeHzmeyi Keiecifeil Typre
Oonpl:

Y1=-2,3481E6-83333,3333*x2+4,41 67E5*x3-694,4444%X,*X+4166,666 7*X2*x3-6944,4444*x3%x3 (1)

5480
5380
578

588 [

JRON VA
R®
b

W > 5.2E6

B <5,175E6
[ < 5,075E6
[] <4,975E6
B < 4,875E6
B < 4,775E6

300 N

A 5,075E6
295

N — 5,175E6

4,975E6
3 4 5 6 7 8 9 10 1 12 13 ggreee

X2 — 4,775E6

Cyper 2. [IpoOHOTHKAIBIK aIlIBITKR MOJIIEPIHE KATBICTH dCEP €Ty OeTi )KoHe TeH IEHIeiTi CBI3BIKTap: X2 — OeICeHAUTIK

(carar), x3 — ambiTy Temneparypacsi (°C).

2-cypeTTe KepiHin TypraHai (yu ermeM i
JUarpaMma), MpoOUOTUKTEP/IiH OHTANIbI CaHbIHA
(5*10° KKB/r-nan JKOFapBbI) 32°C
Temneparypasnal2 caraT O0bI alIBITY apKbLIbI KOJI
KeTKi3ueni. JluarpaMMaHbIH OH *arbIHJa Y1 dcep
eTy (YHKIMSICHI OHTaWIbI MOHIE€ He O0OJaThIH

Y 2= -6,9834+0,3958*X,+0,1887%x4-0,0071*X2*X2-0,0027*X2*x4-0,0008 *x4*x4

peTTeNeTiH mapaMeTpiiep MOHISPiHIH alMarbIH
aHBIKTayFa O0JIATBIH TyC OeNriiepi KelTipijireH.

Y. KepceTKimn yIIiH (OpraHOJENTHKAIBIK
KepceTkimTep, Oamigap) perpeccus TeHIeYyi
KeJleciiel Typre ue:

)

U AN

48
B <475
[ < 4,65
<455
Bl <445
B <435

| | —a7s
| 4,65
4,55

13 445
— 4,35

Cyper3. OpraHoJenTUKaiblK KOPCETKIITEPre KaTBICTBI dcep €Ty OCTi )KOHE TEH JICHIEHIIi ChI3BIKTap:X2 — OCICEHAUTIK

(carar), x4 — KpIIKBULABIK (°T).

Y enmemai auarpamMma (3-cyper) amibITy
YaKbITBIHBIH Y3aKTHIFbIHBIH (OCICeHIUTIKTIH) XKoHE
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KBIIKBULABIKTBIH CYTKBIIIKBIIAbI ©HIMHIH OpraHo-
JIENITUKANBIK KOPCETKIIUTEPiHIH KalbIITACYbIHA
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acepi TypaJibl KOPHEKI TYCiHIK Oepe/ti, oap Kelneci
OHTAMIBl mapaMeTpiepre ue Ooimel: X>=12carar,
x4=116 °T, oOym ke3me Y2 4,8 Oam.
JluarpaMMaHbIH OH YKaFbIHJIa OPraHOJIETTH-KaIbIK
KOPCETKIITep YIIiH pETTEJeTiH MapamMeTp-iep

Y3 =727,8226-21,1366*X2-11,3718%*x4+0,131*X2*X2+0,1786*X2*x41+0,0453*x4*x4

MOHJICpIHIH aiiMarblH aHBIKTayFa MYMKIHJIK
Oepertin Tyc Genrinepi kepcerinred (Y2, bamngap).
Opi Kapaid Y3 KOpPCETKIli YIIiH perpeccust
TeHAEYl KYpacThIphUIABI (MallblH OHIMII cakTay
Mep3iMi, TOYIIIK), OJ KeJIeCi Typre ue OOonabl:

©)

walo'eN

M > 40
Bl <38
B <33
I <28
<23
<18

X4

122

120

18

16

14

12

10

108

106

104

102

— 38

— 18

Cyper 3. OHiM/I cakTay Mep3iMiHe KaThICTHI 9Cep €Ty OeTi )KOHE TeH AEHIEeiIi ChI3BIKTAp: X2 — OEJICEHILTIK (carar), X4—

KBIIKBUIABIK (°T)

3-cyperte 12 caraTThIK OenceHaiik nex 116
°T  KbBIIKBUIABIK Ke3lHJEe KOJI JKETKI3LIETIH
CYTKBIIIKBUIIBI OHIMHIH OHTAMIIBI cakTay Mep3imi
KepceTinreH. /luarpamMMaHblH OH  JKarblH/A
MPOONOTHUKANBIK AIIBITKBLIAPIbI KOJIZIaHa
OTBIPHIT, TYHE CYTI HETIi3iHIe S3ipJIeHreH JNailblH
CYTKBIIIKBUIIBI OHIMIEPIIH cakray Mep3imaepi
(Ys, Toymik) yIIiH OHTailsibl MapaMeTpIiep
MOHJEpIHIH AayKbIMBIH aHBIKTayFa MYMKIHJIK
OepeTiH Tyc Oenrinepi KenTipinreH.

Kopvimuinoot

Ocbl  FBUIBIMA ~ MakKajiaja JKYprisiireH
3erTeylsiep OOHMBIHINA, TMPOOMOTHKAIBIK AITBITKHI-
Japapl KOJJIaHa OTBIPBIN, TyWe CYTi Heri3injae
93ipJICHIeH CYTKBIIIKBUIIBI OHIMJIEP/IiH MapaMeTp-
JIepiH MaTeMaTUKANbIK MOJAEJbICY HOTIXKECIHAEe
KeJleci OH HOTWIKEeNepre KOoJl JKETKi3UIAi: allbITy
Y3aKTBIFBI MEH TeMmIeparypacbl — 12 carat GOHBI
32°C, xpuukpuasirsl — 116°T, cakray mep3iMi—45
TOYIIK, OCHI YaKbIT apajbIFbIHAAIANbIH eHIMIED-
JIiH OpraHOJETTHKAIBIK KOPCETKIIITepl KOFaphl
neHreine (4,8 6am1) cakramasl.

Ocpbinaifia, KOMIBIOTEPIIK MaTeMaTHKa-
HBIH LUQPIBIK XYHeTepiHe Heri3enreH ecentey
oicTepi apHaiibl )KoHE KEKEJICHAIPIIreH TaMaKTa-
Hy YWIiH CYTKBILUKBUIABI OHIMIEpAl eHHipy
MpolleciHe OapbIHINIA HETI3CNTeH KO3KapaclieH
Kapayra MYMKIHTIK OepefikoHe pelenTypaHbl
MOJICIBJICYIC EPEKITIC MOHTE He OOJIBI TaOBIIa b
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INVESTIGATION OF THE NUTRITIONAL VALUE OF
A WHOLE CAMEL MEAT PRODUCT

SH.Y. KENENBAY * = 'AA. KULIMBETOVA ™,

KH.S. KHAMZA &

(Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author's e-mail: sh.kenenbai@atu.kz*, kulimbetov.a00@mail.ru

Camel meat products are attracting increased interest worldwide due to their high functional properties and
nutritional value. Camel meat products contain many essential nutrients as well as some components with potential
bioactive properties that may be beneficial to human health and well-being. Camel meat products can be used as
therapeutic and prophylactic food products if their dietary value and bioactive components are determined, which are
potentially beneficial to the health of consumers. Meat consumers prefer to consume healthier meat products without
changing their fundamental dietary patterns. This attitude could favor the development of the camel meat market. This
article discusses and focuses on the study of nutritional value, the effect of plant additives on the softening of a camel
meat product. The use of camel meat as a source of non-traditional resource. By adding vegetable raw materials, you
can increase the nutritional value of the product. The frozen side of camel meat was used for the experiment. Brine
from goji berries and rosemary was used as vegetable raw materials. Due to the influence of brine, the structure of the
meat was softened and made softer. During the process of the study, analyses for indicators of the nutritional value
of products were carried out at the "Scientific Research Institute of Food Safety'" of the Almaty Technological
University. The physical-chemical parameters of the product were determined: the mass fraction of protein, which was
18.7%, fat — 2.71% and carbohydrates — 48.75%. In addition, the indicators were determined as moisture retention
capacity (MRC) — 85.43 + 1.05%, fat retention capacity - 90.76 + 0.90. The amino acid and fatty acid composition were
also determined. The product contains high concentration of amino acids, with following amino acids being the most
abundant: arginine - 2.211+0.885%, lysine - 2.088+0.710%, tyrosine - 1.597+ 0.479%, phenylalanine - 1.597+0.479%,
leucine+isoleucine - 2.334+0.607%, valine - 1.843+0.737%, proline - 3.317+0.862. These amino acids play a crucial
role in growth, development, and maintaining overall health. The study results demonstrated that these plant-based
products preserved the biological value of the final product.

Keywords: meat products, vegetable raw materials, brine, goji berries, rosemary, meat
production, nutritional value.
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