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OCIMIAIKTEKTI TAFAMBIK TAJIHIBIK TOIIMHAMBYP KOCBIJIFAH TYIIITAPA
OHIMIHIH OPT'AHOJIEIITUKAJIBIK ’KOHE ®U3UKA-XUMUAJIBIK
KOPCETKIIUTEPIH BAKBIJIAY

UK K. CMAMITOBA © \C.E AMAH
4. TEMIPBEKKBI3bI

* 3.7 CoPCEHBAERA @,
29.K. CEPIKOB ©

}(KopkpIT ATa aThinaarbl KbI3bL10paa yHUBEpCHTETI
Kazakcran Pecnyosiukacol, 120018, Kbi3sl10paa k., bl. ’Kakaes, 75
M. Ko3bi6aes aTbingarbl Coarycrik Kazakeran ynupepcureri)
ABTOP-KOPPECTIOHACHTTIH AJEKTPOHIBIK moiTackl: erbolatovnass@mail.ru*

Maxanaoa ocimoikmexkmec wmuKizam monunamoypoan anviH2an ma2amovlk MAaalublKmsl KOJ10aHa OmMbIpbin,
mywnapa OHIMIHOe2i OP2AHUKANBIK KbIUMKBLIOAP MEH 01apOobll, MY30apblHblH MACCAIbIK KOHUEHMPAYUACHIH,
Du3UKaA-XUMUATIBIK, HCIHE OP2AHOIENMUKANBIK, KOpcemKiuimepi Kapacmuipvinean. Lllviesic KazaKkcman 00nb1ColHbLH
monunamoéyp myiiHeZiHEH aNbIH2AH MAKAMObIK, MATWBIKMAD JHCOHe MAAMObIK, MAIUILIK KOCbLIAH emmi
Jcapmolnaii padpuxam oHimoepi Koa0aHbLA2aH. IKChepUMEeHmmIK 3epmmeyiep KeziHoe u3uKanblK-XumMuanolk
manoayovly CImanoapmmol HeaHe 3amManayu 20icmepi Kapacmulpovli2an. AKyvi3, Maii MOAUIEPIH HCIHE BUMAMUHOEPOT
anvikmayoa - HPLC cone ¢uioopomempun, mazamovlx maniiblKmapobly, aHATUMUKATLIK, CURAIMMAMATAPbIH
AHBIKMAY0a KOHOYKMOMEMPUATLLIK mumpiiey 20icmepi KoJ10anvli2an. 3epmmey JHCYymMuicol 6apulcvlioa Kayincis y3ax
yaxpim cakmay mep3imi oap emoik-npo@uiaxmukaivlk Kacuemke ue QyHKUUoOHAN0bl mazam OHiMOepin a3ipaey,
OHBIH Kayinciz0izin KaMmamacsl3 emy MaKcamvlHoa OmanoblK monunamoyp ocimoikmekmi WiUKi3amuylHan anblH2AH
mazamovlK, maiblKmap KOCbUIZAH JHcana emmi ycapmuliail (adpuxkam OHIMIHIH CAnAIbIK JHcoHe Kayincizoik
Kopcemkiwimepin 0Oazanayvt 3epmmenzen. AKYMvlcmolH JHCaAHANBIZLI MORUHAMOYD KYPDAMBIHOAZHL MAAMObIK,
mManblKmaposl KOCbln, emmi Hcapmovliaii OHIM Jcacay JiCoHe OHbBIH COPOUUATBIK KAcUemin az3adazvl ayblp
Memanoapovl wvlzapy yulin namuoanany muimoinizi 26lnvimu Hezizoenze.

Herizri ce3mep: Tymmnapa, TonmuHamMOyp, eTTi xaprbliail ¢Gadpukar, TaraMIbIK TAJIIbIK,
IIMKI3aT, OPraHMuKAIBIK KbIIIKbLIIAP.

KOHTPOJIb OPTAHOJIENTUYECKHX U ®U3UKO-XUMUUYECKHUX IMTOKA3ATEJIENA
MNEJBbMEHEN C UCITIOJIb30BAHUEM PACTUTEJBHOI'O BOJIOKHA TOIIMHAMBYPA

DK K. CMAHJIOBA, *C.E. AMAH, *3.T. CAPCEHFAEBA,
'A. TEMHUPFEKKBI3bI, *A.K. CEPUKOB

}(KbI3bL10pAMHCKYIi yHHBepcuTeT uMeHn KopKbIT ATa
Pecnyosauka Kazaxcran, 120018, r. Kei3buiopaa, ya. U. Kakaesa, 75
2Cenepo-Kazaxcranckuii ynusepcurer um. M. Kosbioaesa)
DJieKTpOHHAs [T0YTa - aBTOpa Koppecnonaenra: erbolatovnass@mail.ru

B cmamue paccmompenut husuko-xumuueckue, opzanoienmuiecKue NOKA3ameiu, Maccosble KOHUeHmMpayuu
Op2aHUYECKUX KUCIIOM U UX CO/lell 8 NETbMEHHBIX U30eNUAX C UCNOJIb308AHUEM RUULECEHIX 60/10KOH, NOJIYYEHHBIX U3
pacmumenvrHozo colpbs monunamoypa. Hcnonvzoeanst nuuiessvle 6010KHA, NOJIYUEHHbIE U3 KIYOHEl MORUHAMOYPA
Bocmouno-Kazaxcmanckon oénacmu. B xo0e IKcnepumenmanvHblX UCCAEO008AHUN  PACCMAMPUBAIOMCA
CIMAaHOapmuble U coepemennble Memoovl uzuko-xumuueckozo ananuza. HPLC u ¢hnyopo-mempuio ucnonvzoeanu
0171 OnpedesieHus Koauuecmea 0enKa, Heupa u 6Umamunos, @ KOHOyKmomempuueckue Memoovl mumposanus - 01
onpeoenenus aHAIUMUYECKUX XAPAKMEPUCIMUK RUWEEbIX 8010KOH. B xo00e padomur ovin paspaboman npodykm
dyukyuonanvnozo numanus ¢ 1e4edHo-npoduraKmusecKUMU C6OUCMEAMU U HE30NACHBIM OJIUMETbHBIM CPOKOM
XpaneHus, maKdice nposedeHa OUeHKa noKazameseil Kauecmed u 6e30nacHOCHU C8eHCUX MACHBIX NOAYphadpuxamos
€ RULEBLIMU 80JIOKHAMU, NOJTIYYEHHbL U3 OMEYEeCMEEHHO20 PACMIUMEILHOZ0 Colpba monunamoypa. Hoeuzna pavomut
3aKI0YAEMCcs 6 MOM, YMO HAYUHO 000CHO8aHA IPPheKmueHoCmy UCRONB308ARUA MACHO20 ROAYpadpukama c
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oobasnenuem nuuiesblx 60J10KOH, ROJIYYEHHbBIX U3 Kopueﬁ monuuamﬁypa, 01 U361eUeHUs MANHCENbIX MEMAI08 U3
opzanuima.

KiaioueBble ciioBa: meJbMeHH, TOMUHAMOYpP, MscHble Moay¢adpuKaThl, NMUIIEeBbie BOJOKHA,
CbIpbe, OPraHnYecKue KHCJI0ThI.

CONTROL OF ORGANOLEPTIC AND PHYSICO-CHEMICAL PARAMETERS
OF JERUSALEM ARTICHOKE VEGETABLE FIBER DUMPLINGS

1ZH.ZH. SMAILOVA, 'S.E. AMAN, 1Z.T. SARSENBAYEVA,
'A. TEMIRBEKOVNA,, ?A.K.SERIKOV

Y(Korkyt Ata Kyzylorda university
Kazakhstan, 120018, Kyzylorda, I. Zhakaev str., 75
2M. Kozybayev North Kazakhstan University)
Corresponding author e-mail: erbolatovnass@mail.ru

The article considers the physico-chemical, organoleptic parameters, mass concentrations of organic acids and
their salts in dumplings using dietary fibers obtained from vegetable raw materials of Jerusalem artichoke. Dietary
fibers obtained from Jerusalem artichoke tubers of the East Kazakhstan region and semi-finished meat products were
used. In the course of experimental studies, standard and modern methods of physico-chemical analysis are
considered. HPLC and fluorometry were used to determine the amount of protein, fat and vitamins, and
conductometric titration methods were used to determine the analytical characteristics of dietary fibers. In the course
of the work, a functional nutrition product with therapeutic and prophylactic properties and a safe long shelf life was
developed, and an assessment of the quality and safety indicators of fresh meat semi-finished products with dietary
fibers obtained from domestic vegetable raw materials of Jerusalem artichoke was also carried out. The novelty of this
work lies in the scientific demonstration that the addition of dietary fibers from Jerusalem artichoke enhances the
effectiveness of semi-finished meat products and their sorption properties in removing heavy metals from the body.

Keywords: dumplings, jerusalem artichoke, semi-finished meat products, dietary fibers, raw

materials, organic acids.

Kipicne

3epTTey TaKbIPBIOBIHBIH ©3€KTiJIIr — paIuo-
HaJIIbl HEMece TEHAECTIPUIreH TaMaKTaHy NPHH-
IUNTEPiHEe COHKEeC, aJaMHBIH JIHETAIBIK TaMak-
TaHybl Oenriii Oip Mmejiepae OapiblK KaXeTTi
KOPEKTiK 3aTTap OOJybIH KAMTaMachI3 eTyi THiC.

Byn e3exrti MoceneHiH memniMiHiH Oipi -
MaHbI3/Ibl KOMIIOHEHTTEPMEH OaMbIThIIFaH, 9pi
Kayilci3 »ammaii TYTBIHYFa apHallFaH a3bIK-TYJIK
eHiMzAepiH a3ipney. ET eHimaepiHeH kapTbuiaif
(habpukaTTapablH 0acThl aPTHIKIIEUIBIFEl OHBIH
JKbUIIAM JKOHE Te3 JaibiHjanysl. ET xkapTbuiaid
¢dabpukarTapel ajam ar3acblHa Haiganbsl OOybI
YIIiH onapiasl  ©CIMAIKTEKTI JocTypii emec
MTUKI3aTIEH OaMBITy KaKeT.

Manp3apl  QyHKIMOHAIIB KOCTIATapIblH
0ipi — OipkaTap aypyJapIblH aJgblH-aly Ke3iHJe
Oenrili  (U3HOJOTHSUIBIK ~ KacHETTepre  ue,
KYpaMBbIH/Ia TaFaMJIbIK TAIIIBIFEI 0ap TOMMHAMOYP
eciMiri.

3eprTeyiep HOTMKECIHAE apHaibl, €TTi
XKapThulall eHIMJEPIH NPODUITAKTUKAIBIK >KOHE
eMIIK MakcaTTa TaMakTaHy YIOiH KOJJaHyFa
0O0JaTBIHIBIFBI KOPCETLIE .

Byt >KyMBICTBIH epeKITestiri TonuHaMOyp Ta-
FaMJIBIK TaIIIBIFBIH KOCBIN, €TTi JKapThUIail ©HIM
o3iprniey, OyJ1 OHBIH KOPEKTIK KYHIBUIBIFBIH apTThI-

pYMeH KaTap, MaiilajlaHbUIaThIH IHKIi3aTThIH cara-
CbIHA KapaMacTaH OHBIH CANallbIK JKoHE Kayilci3aik
KOPCETKIIITePiH apTThIPYFa MyMKIiHIIK Oepei.

3epTTeydiH HEri3ri O0BEKTUIEp MepCIeK-
THUBAJIbI, IETOKCUKAIMSJIBIK KACHETI Oap TOIUHAM-
Oyp ©CIMIIKTEKTI IUKi3aThl, TOMMHAMOYp TYHHeT1
YHTa¥rbl, TOMUHAMOYD TaFaMbIK TaJIIbIFbl, TAYBIK
eTi koK (0OaKkpuiay) *KoHE TayblK €Ti KOCBUIFaH
(hapm acmaznpIk eHiMaepi (kapThiiai (hadpukat-
Tap MEH acmas3/blK eHIMAEp), TaFaMAbIK TaJIIIbIK
0ap eTTi xKapThUIai eHIMIIEpI.

Kaporunounrap KOK criektpodoromerpin-
e CHeKTPo(OTOMETPUSUIBIK — Tajjay apKbLIbl
anbikTananel. Doroanektpiik CrnextpodoromMeTp
K®K-3-01-"30M3" 3amaHayu 3JIeMEHTTIK 0a3aja
KacajFaH.

Pengykumsuaymsl kanTTap (OTOKOIOpHUME-
TPUSUIBIK TOCUIMEH aHbIKTananbl. KaHTTapasiy
KapOOHMJIJII TONTAPBIHBIH TEMip-CyTeri KalniiMeH
OpeKeTTeCy peakLusChl, COJaH KeliH crekTpodo-
TOMETpJErl MHBEPCHUSFa JCHIH KOHE OJaH KeWiH
EPITIHALIEPAIH ONTUKAJIBIK ThIFbI3IBIFbIH aHBIKTAY
Heri3 Oonbin TaObuianbl. Kamuii, Marauii, temip,
KagMHH JKoHE KOPFACBIHHBIH MAaccCajblK YIeci
OarmapiramMaislK KamTamaced etyi 6ap "KBAHT -
7.0TA-T" syexTp aTOMHU3aIMACH Oap CHEKTPO-
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METpAE aTOMIBIK aOCOPOLMSIIBIK CIIEKTPOCKOIHUS
(ACC) omicimMeH Ky3ere acblpbliabl.

3epmmey mamepuanoapst men adicmepi

OknepumeHTTiK 3eprreynep "T-Crammapt”
JKIIC 3epTxaHacklHOa ©HIMHIH CamlachlH KOHE
Kayirncizairia 0aranay OOMBIHINA SKYPTi3imi.

3epTTeyaiH HeTi3ri 00beKTiIepi MepCIeKTh-
BaJIbl, JICTOKCUKAIIUSIIBIK KACHETi Oap TOomuHaMOyp
OCIMIIKTEKTI IIMKi3aTbl, TONMHAMOYp TyiHeri
YHTAaFrbl, TOMUHAMOYP TaFaMABIK TAIIIBIFEI, TaYBIK
eTi koK (0aKkpulay) *OHE TaybIK €Ti KOCBUIFaH
¢apm acna3aslk eHiMaepi (KapTbutail Gpadpukart-
Tap MEH acla3IblK OHIMAEp), TaFaMIBIK TaJIIBIK
Oap eTTi xapThUiail eHiMaepi. 3epTxaHaiapaa
3epTTey HBICAHJAPBIHBIH, OpPTaHOJICHTHKAIBIK,
XUMPSUTBIK, KYPaMbl 3€PTTEIN aHBIKTAIIbI.

3epTTeneTiH KepceTKimTep KapThitaid gad-
pHUKaTTapia, jkaHa/laH AalbIHIalFaH, CalKbIHIa-
TBUTFaH JKOHE pereHepanusuianran eHimaepae 24,
48 xoHe 72 carar cakTayJaH KeWiH aHBIKTAJJIBL.
ConbiMeH Karap, 36 caraT cakrayldaH KeiiH
CANKBIHJATBUIFAH OHIMAEPAE TMEPOKCH] IeH
KBIIIKBIIIBIH CaHbI KOCBIMITIA TaOBLIIBI.

«Kargaly Foods» sxayankeprimiri mexTeysi
CEepIKTECTITIHIe JalbIHAay KOCIITOPHBIH/A
KOJIIaHBUIFaH TapTBUIFAH €T OHIMJAEPIiHIH TepT
PElenTi HeTi3re allbIH/bI, OH/Ia CHBIP KOHE IIOIIKA
eTi et uHrpenuentrepi Ooyael. Ocbl perenTrep
OOMBIHIIIA €T MUKI3aThIHBIH OPHBIHA TAYBIK €TIHIH
op TYpJi MeJIIEpiH €HTi3y apKbUIbl TypajFaH €T
OHIMJIEPiHIH YITUIepi JaibiHmanael. bakpuiay
peTiHAe  aybICTBIPbUIMaraH  TapThUIFAH €T
eHimepiHiH yirinepi (0%) naiganansuias [1-5].

Kyprak 3arrapmsiy Maccansik yieci "Pocket
refractometer ATAGO Pal-a" pedpaxTomeTpiHin
KOMETiMeH, TOMMHAMOYPaFrbl TY3 aHBIKTAJIBL. OJIiC
MIPUHIMII aCKOPOWH KBIIKBUIBI MEH WHIUKATOD -
2,6-muxnopdenonuuanaodpenon (Tunb-maHc peakTH-
Bi) apachIH/IaFbl TOTHIFY PEAKIMSIChIHA HET13/1eNTeH.

OpraHuKanblK KBIIKBUIIAP MEH OJapAblH
TY3JapbIHBIH ~ MAacCalblK  KOHIICHTPAIHUSACHIH
"Kamenr 105" kanwuisipiblk — 3sekTpodopes
onmicimen emmey (M 04-47-2007) omictemeciHig
KOMETIMEH aHBIKTaJIJIbI.

Penykuumsutaymel  KaHTTap  QOTOKOIOPH-
METPHUSJIBIK TACUIMEH aHbIKTaAbl. KaHTTapbIH
KapOOHMIIJII TONTAPBIHBIH TEMip-CyTeri KalniiiMeH
OpeKeTTeCy peakKIMUsChl, COJIaH KeWiH CIeKTpo-
(dhoToMeTpIeTi HHBEPCHSIFa ICHiH )KoHE OfaH KeHiH
EPITIHAUIEPiH ONTHUKAJIBIK THIFBI3/IBIFBIH aHBIKTAY
HeT13 00JIbII Ta0bLIa b,

Kamuii, wmarauii, Ttemip, KagMHuil KoHE
KOPFACBHIHHBIH MacCallbIK YJIeci OarmapiiaMaiibikK
kamTamacsi3 etyi 0ap "KBAHT -7.9TA-T" anextp
aTOMHU3ALMACHI 0ap CIEKTPOMETPAE aTOMIBIK
abcopomsuteik, ciektpockormust (ACC) omiciMeH
AHBIKTAJJIBIL.

OKCIIEpUMEHTTIK  3epTTeyiepae  (usuka-
XUMUSUIBIK TaJlayJblH CTAHAAPTTHI JKOHE 3ama-
HayH dficTepi KOIAAHBUIIBL.

CoHbIMEH, KaHTTap[blH, KBHIIKBUIIAp MEH
MUHEpaNAapAblH (GPaKUUSUIBIK KYPaMbIH 3EpTTEY
Ke3iHlle KamWUIIPIBIK dJeKTpodopes omictepi,
mopymernep — BOXX xone ¢mopomeTpus
ozicTepi, TaFraMIIBIK TaJIIBIKTHIK 3aTTapAblH aHa-
JUTHKAJIBIK CHIIaTTaManapbl — KOHIYKTO-METpHSI-
JIBIK, TUTPIIEY SAICI KOJTaHBLIIBI.

Kynnainik ITI1-Lab xpI3asipy TakTacbiMeH
OarmapnamanaHaTelH MyQenbal MemTe aHbIKTal-
nel.  barmapnamanay MydQensre xKoHE KBI3IBIPY
TaKTaChIHA apHAJIFaH 9-Fa AeHiH TEPMIUTBIK OHILY
OarapiamanapblH xacayra MyMKIiHIIK Oepei.

Munepanabl 3aTTapIblH KaJIMbl MeJepi
YATiHI  KYJAETeHHEH KeHiH KalFaH KYJAiH
MaccachIMEH aHBIKTATAIbI.

Kynninik axici eHIMHIH KypaMbIHIAFbl Op-
TaHWUKAIBIK 3aTTapbIH KOFaphl TEMIIEPaTypaHbIH
ocepinen (400-500 © C) pigpIpall, YIIKBII 3aTTap
TypiHzme OemiHyiHe HerizgenreH. MuHepanabl
3arTap KYJIi MeTaJll OKCHATEPi, KOMipPKHIIIKBLI
ra3bl, XJIOPUJ XKoHe Oacka Ty3aap TYpiHae Ty3eli.

MBIpBINTBIH, KaAMHHIIH, KOPFaCBIHHBIH
JKOHE MBICTBIH MacCalblK KOHLEHTpanusacel TA
TUNTI aHaJIu3aToOpiiapja WHBEPCHUSIIBIK BOJHTaM-
MIEPOMETPHUS SICIMEH aHBIKTAJIIbl. OICTIH IIPHH-
LU KOHIEHTPANUSUIAHFaH KYMBIPCKA KBIIIKBLIBI
koceutraH Cd xxoHe Pb aHbIKTayFa HerizmenreH.

Ofe0H moJy

KazakcTaHaplK CTaTHCTHKA  KbI3METIHIH
MarimerTepi OoiibiHIIa, Kasakcranna et xoHe er
OHIMJIEPiH OHIIIPY MEH TYTHIHY JKBUI CailbIH apTHITT
keneni. Kyc eTi eHiMjepiH TYTBIHY CHBIP KOHE
LIONIKA €TiHEeH JKacallFaH OHIMepre Kaparanyja exi
ece JKpuimam ecynae. KaszakcTaH cCypaHBICHIHBIH
KYPBUIBIMBIHAA TaybIK €Ti eNjJe TYThIHBUIATBIH
€TTiH JKaJIbl KeJIEMiHiH yIITeH OipiHEH acTaMbIH
Kypaiiapl. Keitbip alimakTapia TaybIK €TiH TYTHIHY
x)anmbel et kenemiHiH 50%-biHa kereni. Tayblk
€TIH OHJIpY MEH TYTBIHYABIH JKOFaphl ©cy Kap-
KBIHBI ©3apa OaitnanbIcThl OipKatap pakropnapMeH
Tycingipiteni. OmnapaslH Herisriiepi: Opoiinep
TayBIKTAPBIHBIH €pTe TYBUIYBI; OJapIbl  ©cipy
Ke31H/1e TYThIHBLIFaH KeMJI1 THIMJII KalTapy; eTTiH
O0acka TypJiepiH OHIIpyMEH CaJIbICTBIpFaHa
pecypc IIBIFBIHAAPBIHBIH TOMEH OOIybI, JXOHE
HOTH)KECIHJIC TaybIK CTIHEH acajiFaH OHIMIEPiH
Oaracel TOMEHIE].

XKyprizinren aerycranusnay 3eprreyiiepi-
HIH HETI3iHJAEe TYIIapa IJIaCTHKAJBIK, KYMCaK
JKoHE OipKeIKi KaMbIp KOHCUCTEHITUSCHIMEH €PeK-
LIEeJICHETiHi, TYIIapa TyIapanapblHbIH OaKblIay
YATUIEpi cepriMIl )KOHE THIFBI3 ChIHAK KAOBIFEI 0ap
exeHl aHbIKTananbl. CplHAaKTa My3/4aThUIFaH
xKapTeutaii  (abpuKarTapAbplH TapTbUFaH  €Ti
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JIOHEKEp TIHIHIH KOPIHETIH KOCHIHABUIAPHI JKOK
OIpTeKTI WIBIPBIHABI  KYPBUIBI  CHIIATTANalbl.
JlaliblH OHIMHIH €H »aKChl OpTraHOJCHTHKAIBIK
cUmarTaManapbiHa KOJ JKeTKI3y VIIIH oM
KOMUCCHSCBIHBIH MYIIENEpl TyIInapanapasl 6-7
MHHYT MicipyIi YChIHBLIaIbI [6-8].

Homuoicenep scane onapovt maikpliay

Hormwxkenepai cratuctukanblk exaey MS
Excel, Statistica 6.0, SPSS Statistics 17.0
OarmapiraMaiblK MAKeTiH KOJTaHy apKbLTBI KY3eTre
aceIppUIABL.  O3repicrepai  Oaramay — YILIiH
MapaMeTpilik eMecC Tauaay iCTepi KOJJaHBUIIbL.
95% MaHBIBABUIBIK JCHTeHIHIE albIPMAaITBUTBIKTAD
MaHbI36I fen cananasl (p<0,05).

JaiiblH eHIMHIH TYTHIHYIIBUIBIK KaCUETTEPi
HETi3iHeH WIMKI3aTThlH XUMHSIBIK KypaMbIMEH
JKOHE KACHETTEePIMEH aHBIKTAIA bl

OKCIEPUMEHTTIK 3epTTeyNeplliH HOTHXKE-
Jiepi OOWBIHINIA KaMbIpJAarbl MaMaHIaHABIPbUIFaH
eT OHIMIEpiH eHIIPYAiH peuenTi MEeH TEeXHOJO-
THACHI JKacaybl. Tyllnapa KaMbIPbIHBIH OaKbLIay
yiricin xacay ymiH «Yi enimi» (TIL 9214-009-
48160588-2014) Tymmapa KaMmbIpBIHBIH peIeT-
Typachl MEH TEXHOJIOTHSUTBIK ChI30aChl TAaHIAIbI.

KneiikoBruHackI3 Tylmnapa eHaipicinae coii-
KECTIK cepTU(HKATTapbIMEH, MNIIOTEH I TaHOanay-
meH koca KO TP 021/2011, KO TP 029/2012,
HETI3rl TajanTapblHa COMKEC KeJICTiH YH KoHe
KpaxMall KOJAaHbUIIBL.

«Jomni» Tymmapacel JKOHE OHBIH  YH
IIMKI3aTHIHIAFBI MOJIIIEP] Typajbl CHIHAK ecenTepi
(<10 mr/KT) KOpCeTiNTEeH.

Konpanpuiran TaramMIplK Kocmajgap MeEH
KOMEKIII MaTepHaIIap MaMaHIaHIbIPBUTFaH OHIi-
picTe maiijananyra pykcat eTijemi.

[NaiinananpiiFan TaramJIIbIK KocHanap MEH
kemekIni matepuanmap KO TP 029/2012 coiikec
cama MeH KayilCi3ZiKTiH HeTi3ri KepceTKimrepi
OOlBIHIIIA MaMaHAAHBIPHUIFAH OHIMACPAlI ©HII-
pyIle maiijananyra pykcaT eTijei.

KunelikoBuHacel3 Tymmapa KaMblpbIHBIH
KYpPaMbIH MOJIENIBACY KOHE CalIMaHbBIH PElENTTIK
KYpaMbIH OHTAMJIAHIBIPY HOTHIKENEPIH ecKepe
OTHIpEIN, OepiireH perentypaiap OOWBIHINA CHI-
HaKTa My3JaTbUIFaH >KapThutail (habpukaTTapIbiH
TOXIpHOENik  oHe  0Oakpulay  YITUIEpiHiH
naptusapsl a3ipaenmi (1-kecte).

Kecre 1. Tymmapanapapia 6akpuiay KoHe TOKIPHOCIIK YITiIepiHe apHaJFaH pelenTTep

ukizat, tomMaeyimTep KoHe TyteiHy HOpMachkl, 100 kr-ra kr
Marepuaniap bakpuiay yiri | Tymmapa «Jommi»
Herisri mukizar, kr/100 Kr Ty3ChI3 MIHKi3aT
Kecinren cusip eti 1 ¢ 34,7 34,7
Bpoiinep TaybIk eTi 1 cek. 14,0 14,0
IITuki Ka3 Maiisl 5,0 50
[Tpemuym Oumail yHbI 35,0 -
bunaii yH Kocrachel - 33,4
Tamakka apHaJIFaH KYMBIPTKA 3,2 4,0
TTuss 7,3 7,3
3oWTYH Mabl 0,8 0,8
Kyn0arpIic eciMIik Maifbl - 0,8
YHTaKTanFaH Kapa Oypsim/ 100 100
nicti OypsI 100 100
Kopuannp 100 100
capbIMCaK - 100
TaFraMJIbIK TAIIIBIK - 100
KCAHTaH CarbI3bl 1700 1700
TaramMJIBIK ac Ty3bI -/ 1000 1500/ -

Tymmnapa enaipici 6acka fa Oipaei eHmipic
pexXuMIepi MeH IapTTapbIMEH OipAed IuKizat
MapTUsUIApbIHAH JKY3ere achIpbUIIbl. KambIpabl
wiey OUTKTI adHanmy >XKbuigamibirel 40 aifH/MuUH
O6omatetn  HWH-25 y3zikci3  apanacTbIpFbim-
TapblHAa (eHAIPICTIK >Karnailnapaa) >Kyprizijii.
«Jomui» TymmapanappH TOKIPUOETIK YATLIepiH
o3ipiiey KJICHKOBMHAMEH JKOHE OHBIH (paxmus-
JapeIMEH JIaCTaHy MYMKIHIITH OOJABIPMaNTHIH
MTUKI3aTThI, KOHTCHHEPJIEPi, KOCATKEI MaTepHa-
Jap MEH Ka0IbIKTap bl alilanaHa OTBIPHII, JKeKe
Hex yi-kainapblHa ®Ky3ere acbIpblIib.

«Jommi» Tymmapa eHpmipiciHzeri albipma-
IIBLIBIK ©CIMJTIK IIUKi3aTHIHBIH KOCTIACHIH (KYPFaK
KBI3ZBIPY) 3€pTXaHAIBIK JKarjainapia eTKi3rim
omicrien kenTipy mkadrapeiHga 65 + 2 ° C
TeMIeparypara JIeiiH aljbplH ana eHAey OOJJIbIL.
SNOL-3.5.3.5.3.5./3.5-11M, ennaipic xaraaibiaaa
KOHBEKTHBTI JKOJIMEH KacKaJIThl Taclajbl Kell-
tiprimmre. Tymmmapa eHzipiciaae cy30e capbhICybl
JKOHE aybI3 Cybl colikecinmie 70:30 kaTbIHaCHIH/IA
anbIHIe! [9-12].
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Kecre 2. Tymmapanapasig Oakpuiay kKoHE TOXKIPHOETIK YATIIepiHiH XUMUSIIBIK KYpaMbl

Tymmapa Maccaislk yiieci,% OHepreTHKabIK
OHIMIHIH aTaybl BITFaJl aKybI3 Mai Kewmipcy KyJ KyHAbLIbIFBI/ Kanopuscst,
kJx/kKkan
bakpinay 53,5+0,8 11,6+0,1 11,3+0,1 22,5+1,1 1,1£0,1 973/226
Tyumapa 962//230
«Jdomuai» 54,6+0,8 12,1+0,1 11,7+0,1 20,3+1,1 1,3+0,1
3epTTey HoTHKenepi OoWbIHINA TylImapa KrnelikoBuHace3  Tymmapa  KaMbIPbIHBIH

BUIFAJIIBIH, aKybI3/BIH JKOHE MAalIbIH JKOFaphI
KYpaMbIMEH €peKIIeICHETIHI aHBIKTAIIBI.

OHbIH YCTiHe XapThutall GpadpruKaTTapIbIH
TOKipuOenik >xkoHe OakpuUiay YJTUIEpiHAErT OCHI
KOPEKTiK 3arTtapablH KaTeiHachkl (1:1:4,5) enimmi
aJaM ar3achblHA CIHIPY YIIIH OHTAHJIbIFa KaKbIH-
naitnet (1:1:4).

TymmapansiH 0aKpiIay YATICIHIH IIBIFYHI
121%, «lommi» Tymmapa 124% neitin.

BUTFAJIIBUTBIFBIHBIH, MaccallbIK yieci 42%, oumai
40% O0IbL.
Kambipeiaely — Temnepatypacsl  27+1°C,
KaMBIPBIHBIH Oakpiiay yirici 26+1°C Gomnabl.
Tymmapanapasly Gpu3nKa-XUMISIIBIK JKOHE
OPTaHOJICTITUKAIIBIK ~ KOPCETKIIITEpiHE  3epTTey
KYprizy apHaiibl Tajanrtap HeTi3iHae Kypri3iimii.

Kecte 3. Tymmapanapisiy Oakbuiay »OHE TOXKIPUOETIK YITUICPIHIH OPraHOJICITHKAIBIK XOHE (HU3MKA-XHUMHUSIIBIK

KepceTKilTepi

Kepcerkiu araysl

Tymmnapansiy Oakpuiay yarici

Tymmapa «Jlomui»

CBIPTKBI TYPI

Tymmnapa >xabbICKaK emec,
nehopMmanusTaHOaraH, milliHi )KapThl
meHOep, TIKTOPTOYPHILT HEMEce LIAPIIbI
HeMmece 0acka M=/, )KHEKTePi HKaKChI
JKaOBUIFaH, CaIMAaChl ChIPTKA IIBIKIAM/IBI,
0eTi KypFak.

Tymmnapa »xa0bIcKak emec,
nedopManusTanOaraH, milliHi )KapThl
meHOep, TIKTOPTOYPHILT HEMece LIaPIIbI
HeMmece 0acka M=/l )KHEKTePi HKaKChI
JKaOBUIFaH, CaIMachl ChIPTKA IIBIKIAMH/IBI,
0eTi KypFak.

Jomi MeH wici, Tyci

KaitHaTpurran Tyiinapa eHiMHIH OCBI
TYpiHE TOH JKaFbIMIBI JIOMi MCH XOIII HiCiHEe
ue. TapThUIFaH eT MHS3/bIH,CapbIMCAKTHIH,
JOMJIEYIlI-Tep IiH XOII Hici Oap IIBIPBIHIIBI,

Oerze 1oMi MeH Hici KOK, KaMBIPJIbIH TYCI
aK-capbl.

KaitnaTpurran Tyminapa eHiMHIH OChI
TYpiHE TOH >KaFbIMIIBI 1OMi MEH XOII HiCiHe
ue. TapThUIFaH eT MHUS3/IbIH, CAPBIMCAKTHIH,
JOMJIEYIIITep IiH XOII Hici Oap IIBIPHIH/EI,
Oer/e 1oMi MEH HiCi )KOK, KAMBIPJBIH TYCI

aK, CYp PEHKTI.

ChIPTKBI KOpiHici

OHiMHIH KeciHaiciHae Gapir TypiHeri
CaJIMaHbl KOpIIAIN TYPFaH CbIHAK KaOBIFbIH
HeMece dPTYPJIl YHTaKTaJIFaH €T )KOHE €T
€MeC MHTPEMEHTTEP KOCIAChIH Kopyre
60oJ1aibL.

OHIMHIH KeciHiciHae Gapi TypiHeri
caJIMaHbl KOPIIAIl TYPFaH ChIHAK KaObIFbIH
HeMece dPTYpJIl YHTaKTaJIFaH eT )KHE eT
€MeC MHTPEHEHTTEP KOCIAChIH Kopyre
60J1a 1Bl

Tymmnapa cbIHaFsl
KaOBIKIIACHIHBIH

ChbIHAK KaOBIKIIAChIHBIH KAJIBIHIBIFbI - 2+
0,1 mm, askray opeiHOapbIHaa - 2,5 + 0,1

ChIHaK KaOBIKIIACHIHBIH, KaIbIHIBIFBI —2+
0,1 MM, askray opeiHOapbIHaa - 2,5 + 0,1

Temneparypa, °C

KaJIBIH/IBIFbI, MM MM. MM.
Bip TymmapaHbIH caJMarbl, T 13+0,50 12+0,50
ki Tymmapanarsl HATPUA 1,1+0,10 1,3+0,10
XJIOPUJTiHIH MaCCaJIBIK YJIECi,

Kanmsr pochopasin 0,34+0,05 0,4+0,05

MmaccaisIk yieci (P205
ecebimMeH), %

Tymmapa maccacelHa 50+£1,0 50+1,0

caJIMaHbIH MacCaJlbIK YJeci,
%

Kapreinait pabpukat -18+0,5 -18+0,5

Temmeparypacsl,’ C
OHIMHIH KaJIBIHBIFBIHAAFbI -10+0,5 -10+0,5
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XKapreinaii GadpukaTTapAblH TIKIpUOETiK
KoHe OaKbUIay YITUICPiHIH Mai KBIIIKbUIIaPBIHBIH
KypambIH Tangay «lommai» Tymmapaisapasy 0aKsi-
nay yariiepinze onenH (26,61%) xoHe maabMHUTON
Mal KbIIKbUIIAPBIHGIH (5,15%) sKOFapbl eKeHIITiH
kepceTTi. JInHONM KBIMKBUIBIHBIH (29,32%) wmait
KBIIIKBLUTBIHBIH YKOFapblUIaybl Oaiikanamsl. XKypriz-
ireH  3epTTeyNepAiH HoTwxenepi OoibIHIIA

Kecre 4. eT mmKi3aTbIHIaFbl BATAMUHAEP MoIIepi, %o

0aKplIayMEH CalIBICTBIPFAHJIA CBHIHAJIFAH YJITiAeri
[NKMK wmemnmiepiHiH TOMEH/IEYi aHBIKTaIAbI.

CoHBIMEH KOCa, BUTAMUHIEPIl aHBIKTAY
kesinme HPLC sxoHe dmoopoMeTpus omiciH
KOJIJIaHBIN, €T KYpPaMbIHAAaFbl BUTAMHH KYpambl
AHBIKTAIABI. AJIBIHFaH KOPCETKINT TOMEHIer1  4-
KecTenne KOpPCeTUIreH.

Buramunnep Koit eri
Tuamun 0,07-0,10
Pubodiosun 0,13-0,17
HuxoneH KbIIIKLUIBI 3,9-6,7
TTaHTOTEH KBIIKBLIbI 041-1,0
Do KbIIKLUIBI 0,013-0,26
Buorun 3,4-4,6
B6 0,32-0,38

Byunibik et yinanapeiHaa opTa ecenieH 73-
77% cy, 18-21% akys13, 1-3% wmaii, 1,7-2 %
9KCTPAaKTHBTI a30TThI 3aTTap, 0,9-1,2% skcTpak-
TuBTI aszorce3 3arrap, 0,8-1 0% wmwmHepanasl
Ty31map, coHeIMeH Oipre onma B, B,, Bs, PP T.0.
Hopymennep Oomnanbl. ByJblK €T YINachIHBIH
aKybI3bIH/IA ajJaM OpraHu3iMiHE KaKeTTI aMuH
KBIIIKBUIAAPBI TYTENIeH Ke3/aecei.

Ocbuiaiiia, anblHFaH 3epTTey HOTHXKeJepi
caKkTay Ke3iHJe OaKpuIay jKOHE TKIpHOeNiK yiri-
JIepJIiH, MUKPOOHOJIOTHSUIBIK KAYIIICI3TiH Kepce-

TeAi. MaMaHAaHIBIPBUTFAH JKapThUIaid QadpuKat-
TapJarbl XKapaMIbUIBIK MEP3iMiHIH COHbIHA Kapai
MA®AHEMC kepceTKITepiHiH 6CYiH JKOHE 3€H
CaHBIPAyKYJIAKTAPBIHBIH CAHBIH KapKbIHABI 0acy
eCyre aHTaroOHHUCTIK 9cep eTeTiH cy30e caphICyblH
KOJIJaHy CaJlIapblHaH KBIIIKBIIIBIH KHHATYBIHBIH
KOFapbLIaybIMEH OaliIaHBICTHI.

MoniMeTTepIiH aHAIUTHKAIBIK —Tallaybl
KOPCETKCH/ICH, €T eHIMJepiH cakTay Ke3iHue
OipkaTap OMOXMMUSUIBIK peaklusyiap KypeTiHi
oenrii.

Kecte 5. Koif eTiHIH XUMUSIIBIK KYpaMbl )KoHE KaTOPHSUIBIFEL, %o

Kepcerkimrep
XUMISUTBIK KypaMel, %
Cy 55-69
Benok 16,2 -19,5
Mait 11 -28
Kanopusnbirsl,
kkai/100rpamaa
MuHepanapIK 3aTTapsl, %
Kanpuwuit 20
Dochop 172,0
Temip 12,0
B1 Butamusi 0,01
B1 Butamuni 0,15

Atan aiTkaHjga, OocC BUIFAIAbLIH KailTa
KpHUCTAIIAHYBI, aKybI3 MOJICKYJIaJIapbIHBIH arpera-
LUSTaHYbI )KOHE JICHATYpaIsUIaHY bl )KOHE JKapThI-
nail pabpukarTapablH Maijasl Kypamjaac Oenik-
TepiHiH KYPaMBIHBIH 63repyiHe OaliIaHbICThl OHIM
MacCaChIHBIH TOMEH/ICYi (1ery) OaiKanaibl.

Bykin cakray Mep3iMi imIiHIE CBIHAKTAFbI
MY3IaTBUIFaH XapTbuiail pabpukarrapasiy 6aKel-
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nay YITUIepiHIH Imeryi ChlHAK YJATUIepiHeH
Oipmrama TeMeH OOJIIBI.

OtkeH yakbIT (90 KYH) KOPBITBIHIBICHI
OOlbIHIIIA TYIIMapalapAblH OaKbUIay YITICIHIH
canmak >korantysl 2,2+0,05%, «domai» Tymmapa-
CBHIHBIH canMarsl -2,6+£0,05% KypaWThIHBI, >KaJIbl
TYIIManapabplH ~ cakray wMep3imi  90-95  xyH
apaJbIFbIHAA SKCHI aHBIKTAIJIBI.
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ToxipuOenik  Tylimapanapiabl  cakray
KE31H/Ie OPbIH aJIATHIH OPTaHOJICTITUKAIBIK, MUKPO-
OMOJIOTHSITBIK, (PU3HKA-XUMHUSIIBIK ©3repiCTepHiH
aNBIHFaH HOTIDKENepi OOWBIHIIA CTaHAAPTTHI
MOHJIEp WIeri >KarmaiiblHIa TaMmaK OHIMJICPiHIH

OANFBIHIBIFBIH ~ €CKepe  OTHIpHIN,  «Jlommi»
TyIIIapaap b KapamMIbLITBIK Mep3iMi
aHpIKTanae! [ 13-15].

Kopvimuinowt

Kazipri ke3ge eH MaHBI3IbI Maceelepain
0ipi — OCIMIIKTEKTI IIMKI3aTTaH aJIbIHFAH TaFaM-
JBIK ~ TaIIIBIKTapAbl  (YHKIMOHAIABIK, CMIIIK-
MpO(UIAKTUKAIBIK JKOHE ar3afiaH ayblp MeTal-
JIapasl MIBFapy MakKcaThIHAA MMaljalaHy THiM-
JITIrT FBUIBIMU HETI3/ICITeH KOHE SKCIICPHUMEH-
TaJabl TYpJe pacTalFaH.

JKyMpICTHI 3epTTey OaphICHIHAA 91€0H IOy
Kacay HOTIDKeNepi OOWBIHIIA FBUIBIMUA YKYMBIC
TaKbIPBIObIHA COWKEC MBIHAJAll KOPBITHIHIBLIAD
sKacaspl:

1. OcCIMIOIKTEH ajblHATBIH TaraMJbIK Tall-
IIBIKTHI KOJIJIaHYy OOMBIHIIIA 9/1e0H 10Ty JKACAJI/IBL;

2. bakpuiay jxoHE TOXIpHOEINIK yIrinepiHig
OPTaHOJICTITUKANBIK ~ KOHE  (DH3HKA-XUMUSIIBIK
KOPCETKIIITEpiHe cCUIarTama Oepiii;

3. Tymmapamapaeiy  Oakpuiay — KOHE
TOXKIpUOENIK YITIIEpiHIH XUMHUSIIBIK KYpaMbI
KOpPCeTLIIL;

4. ToxipuOenik TylImapagapasl Cak-Tay
Ke3iH/Ie OPbIH aJIATHIH OPTaHOJIETITHKAIBIK, MUKPO-
OHMOJIOTHSUTBIK, (PU3UKA-XUMUSUTBIK, ©3TepiCTEPIiH
aNbIHFAaH HOTWXKeEJepl OOWBIHIIA CTAaHAAPTTHI
MOHZEp WIeri >KarJaiiblHIa TaMmaK eOHIMJIEpPiHiH

OaNFBIHIBIFBIH ~ €CKepe  OThIpbIm,  «Jlomui»
TyIIapanap/IsH JKapaMIbIIBIK Mep3iMi
AHBIKTAJIBI.
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DEVELOPMENT OF TECHNOLOGY AND STUDYING
THE QUALITY OF COMBINED MEAT BREAD WITH
THE ADDED POWDER FROM TOMATO POMACE

GE 1stAMovA @ aa uTeBAEVA P
(NAO "M. Auezov South Kazakhstan University"', 160012,
Kazakhstan, Shymkent, Tauke Khan Avenue, 5)
Corresponding author e-mail: Gulnura_87_KZ@mail.ru*

Functional meat products can be productively created by mutually replacing some components of the
formulation with raw materials of plant origin, including vegetables and their secondary products with biologically
active valuable substances. The purpose of the work is to develop technology and study the quality characteristics of
meat bread with the enrichment of powder from tomato production waste in various proportions, taking into account
consumer interest in products with high nutritional and biological value. The creation of meat loaf with the addition
of tomato powder was carried out according to traditional schemes for the production of boiled sausage products. After
determining the optimal amount of the herbal additive in the amount of 15%, samples of meat bread were prepared
and examined for basic quality indicators. Experimental studies of prototypes were carried out using standard research
methods. Based on the results of studying the physicochemical characteristics of meat loaf with tomato pomace powder,
it was noticed that the pH value, water activity (aw), and moisture content in meat loaf samples naturally decreased
after adding 15% tomato powder. This improves the shelf life and safety of meat products because they are more
resistant to spoilage microorganisms. Based on the results of experimental studies, it can be concluded that the
developed composition of meat loaf recipes with high nutritional and biological value, thanks to the use of secondary
raw materials in the form of tomato pomace powder, and the use of processes with minimal energy consumption, is
economically feasible.

Keywords: functional products, raw meat, tomato pomace, powder, nutritional value, chemical
composition, microbiological study.
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KbIBAHAK YHTAFBI KOCBUUIFAH KYPAMJIACTBIPBIJIFAH ET HAHBIHBIH
TEXHOJOTUACBHIH 93IPJIEY )KOHE CAITACBIH 3EPTTEY

I'E. UCIIAMOBA, A.A. YTEFAEBA

(KEAK «M.9ye30B aTbiHaarel OuTycTiK Kazakcran yHuBepeureri»,
Ka3zakcran Pecny6sukacel, 160012, llIsiMmkeHnT Kanacel, Toyke XaH JaHFbLIBI, 5)
ABTOp-KOPPECHOHACHTTIH AEKTPOHIBIK romTackl: Gulnura 87 KZ@mail.ru*

Dyukyuonandvl em OHiMOepiHiH Keuoip KOMnOHeHmmepin 0CiMOIK meKmec WUKI3amneH, COHbIH iWinoe
KOKeHicmep MeH o1apOblH eKiHWINIK OHIMOePINIH O10102UANBIK DellceHOi KYHObL 3ammapsvimeH 03apa aimacmolpy2a
0onadvl. 3epmmey HCYMbICHIHbIY MAKCAMbL — MYMbIHYUIBLIAPObIH MAZAMObBIK HCIHE OUONOUANBIK KYHObLIbIZbL
JHcozapuvl eHiMOepze Kbl3bl2yUWIbLIbIZbIH eCKepe OMmbIPbIn, IPMypPRi NPONOPUUAOA KbI3AHAK OHOIPICIHIN KaA10bl2blH,
KbI3AHAK, YHINAZLIMEH em HAHbIH Oaiiblmy MexXHOI0ZUACHIH I3IPey HCIHe CANaiblK CURAMMAMAIAPLIH 3epmmey.
Kvi3anak ynmaevl Kocolizan em HAHbIH HCACAY MEXHON0ZUACHL, NICIPINZeH WYIHCHIK OHIMOEPIn OHOIpYOiH, 0acmypii
cxemanapvl 00UBIHULA JiCy3€e2e AcbIPbli0bl. 3epmmey Hamuicecinoe, 0CIiMOIK KOCRANAPbIHbIY, OHMAUibl Moauiepi
15% Kypaiimoinol aHblKMAnN2AHHAH Kellin em HAHLIHGIY Ya2inepi OaliblHOanblin, Hezi3zi cana KopcemKiuimepine
capanmama xcypeizinoi. Tascipubenix ynzinepoi zepmmey cmanoapmmul 20icmepoi KoN0aHy apKwlibl HCyp2i3inoi.
Koizanax ynmazol Kocolizan em HAHBIHLIH (QU3UKA-XUMUANBIK KOpcemKiwmepine caiikec, 15% Kvizanax ynmazol
Kocolnzan em nauwl yacinepiniyy pH mani, cy 6encenoinizi (aw), vlnz2anoviivizel momenoezeni oaikanovl. ConvimeH
Kamap, em OHIMOEpiHIH cakmay mep3imi y3apovl dHcoHe MUKPOOPZAHU3IMOepze meo3imoinici apmmul, Kayincizoici
Jcozapuinaosl. 3epmmeynepoiy, Hamudiceepine CyYHeHCeK, Kaumanama eKIiHWINK wuKizammosl Kbl3aHAK
KA10bI2bIHbLY YHMABIH KONOAHYObIH JCIHE eH a3 IHEPIUs WbIbIHbL 0ap npoyecmepoi naioaianyobly apKkacslnoda
Kypamsl mazamovlK MHcoHe OUON0UANBIK KYHOBLIbIZLL HCO2APbl €M HAHGLIHBIY PeUenmypacsl 3ipneHzeH MHcoHe
IKOHOMUKATBIK, MYEPEbIOAH MUIMOI 0e2eH KOPbIMbIHObL Jcacay2a 601a0bvl.

Herizri ce3aep: GpyHKUMOHANIBI TAFAMAAP, €T IMKI3aThl, KbI3aHAK KAJABIFbI, YHTAK, XHMHUAJIBIK
KYpPaMbl, MUKPOOHOJIOTUSJIBIK 3€PTTeEY.

PASPABOTKA TEXHOJIOTUU N U3YYEHUE KAYECTBA KOMBMHUPOBAHHOI'O
MSAACHOI'O XJIEBA C JOBABJIEHUEM ITOPOILIKA U3 TOMATHOI'O ’KMbBIXA

I'E. UCIIAMOBA, A.A. YTEFAEBA

(HAO «lO:xHo-Ka3zaxcranckmii ynuBepcuter uMmeHu M. Ay3zoBay,
Pecnybdumka Ka3zaxcran, 160012, r. llIsimkenT, npocnekt Tayke xaHa, 5)
DnekTpoHHast mo4Ta aBTop-koppecnonaenta: Gulnura_87 _KZ@mail.ru*

DyuKyuoOHAbHbIE MACHbIE HPOOYKHIBL MOZYM OblMb NPOOYKMUEHO CO30AHBI NYMeM 63AUMHOI 3AMeHbl
HEeKOMOopbIX KOMNOHEHMO8 PeUenmypsl Cblpbem PACHUMETIbHO20 NPOUCXOHCOCHUA, 8 MOM YUCTIE 06OWAMU U UX
6MOPUYHBIMU RPOOYKMAMU C OUON02UYECKU AKMUGHLIMU UeHHbIMU eeuwjecmeamu. Ilenvio pabomuvt aensemcs
Paspadomka mexHon0zuu U uzyueHue KauecmeeHHbIX XapaKkmepucmuK MacHozo Xieda ¢ 060zauienuem nopouwiKa u3s
OMIX0008 MOMAMHO20 RPOU3BOOCHBA 6 DPA3IUYHBIX COOMHOUWICHUAX C YYemom UHmepeca nompedumeneil K
RPOOYKMAM C 6bICOKOU nuuieeoil u oOuonozuueckou yennocmuio. Cozoanue MACHO20 Xieda ¢ O0obasnenuem
MOMAMHO20 NOPOWIKA OCYUWLECMEAATIOCh N0 MPAOUUUOHHBIM CXEMAM U320MOGIEHUA 6APEHbIX KOJI0ACHBIX
npooykmoe. Ilocne onpedenenus onmumanbHo20 KOJUYECHEA PACMUMETIbHOU 000asKku 6 Konuuecmee 15% ovliu
npucOmMoenenvl 00pasubl MACHO20 X1eba U UCCIe006aHbl HA OCHOBHbIE KauecmeeHHble NOKA3amenu.
IKcnepumenmanvhbvle UCCIE006AHUS ONBIMHBIX 00PA3U08 NPOBOOUIUCH C NPUMEHEHUEM CHIAHOAPMHBIX MEMO0008
uccneoosanus. Ilo pezyromamam uzyueHus pu3UKO-XuUMUUECKUX XAPAKMEPUCIUK MACHO20 X1€Da ¢ ROPOUKOM U3
HLOMAMHBIX LINHCUMOK ObLI10 3ameueHo, umo 3nauenue PH, akmuenocmu 600wt (aW), cooeprcanusn enazu é oopasyax
MACHO20 X71e0a 3aKOHOMEPHO CHUIICANOCH nocae 0odasnenusn 15% momammnozo nopowika. Imo yayuuiaem cpok
XPaHeHUus u 0e30nACHOCHb MSCHbIX HPOOYKMO8, HOCKOIBKY 6 3IMOM Cclyuae OHU 0Oojiee yCmMouuugvl K
MUKDPOOpZanuzmam, evizviearouyum nopuy. Ilo pesyismamam 3KcnepumeHmanibHuIX UCC1€008AHUTI MONHCHO COELAMb
661600, UMO pA3pPAOOMAHHAA KOMNO3UYUS PeUenmyp MACHBIX X/1eD08 C 8bICOKOI NUWEEOU U OUOI0ZUYECKOU
UEeHHOCmbIO, 01a200apA UCHOIL306AHUIO GMOPUYHOZO CHIPbA 6 6UOE NOPOWKA U3 MOMAMHO20 HCMbIXA, U
HpUMEHEHUIO NPOUECCO8 C MUHUMATLHBIMU IHEP2O3AMPAMAMU, A6IAEMCA IKOHOMUYECKU Ue1eCO00PA3HOIL.

KiroueBsle ci10Ba: GyHKIMOHAJIBHBIEC NPOAYKTHI, MSICHOE ChIPbe, TOMATHBIN KMBIX, IOPOIIOK,
NuIeBasi HEHHOCTh, XMMHYECKHUIl COCTaB, MUKPOOHOJIOTHYECKOe HccleJ0BaHMe.

Introduction is one of the most important socio-economic tasks
Saturation of food markets of Kazakhstan for the near future [1]. The main part of harvested
with high-quality meat products of own production mutton and turkey is sold to the population in the
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form of meat or used mainly for the production of
second courses in the public catering system. An
insignificant part of raw materials is used for
sausage and canning production, which indicates
the need to develop promising methods of
processing mutton and turkey, preparing it for the
manufacture of high-quality delicatessen, meat
products and semi-finished products. The company
Ordabasy Kus LLP is the first and the only
enterprise in the Republic of Kazakhstan engaged
in industrial production and deep processing of
turkey meat [2,3].

Meat bread, in terms of technology, is a dish
made on the basis of minced or chopped meat,
which is moulded in the form of a loaf of bread.
That is why meat bread has such an unusual name.
The range of meat breads is constantly being
updated and expanded. Meat breads are products
like cooked sausage without casing, subjected to
baking. Stuffing is baked in quadrangular metal
moulds without casing, wrapped in paper or
cellophane. Compared to cooked sausages, meat
breads contain less moisture; have a denser
consistency and a pleasant specific flavour due to
the effect of high temperature during baking. Most
meat breads have the same name, recipe and cut
appearance as cooked sausages [4].

Provision of the population with functional
meat products should be made taking into account the
ever-increasing needs of consumers in providing the
body with sufficient energy and with a high content
of vitamins, minerals and antioxidants. In this
direction, a significant role is assigned to the
substantiation of the technology of obtaining
combined and enriched meat products with
functional ingredients of different origin (dietary
fibres, vitamins, minerals and others) [5, 6].

On the basis of meat products, scientists and
practitioners have determined that it is productive
to create functional products by mutual substitution
of some components from the formulation with raw
materials of plant origin, including vegetables and
their secondary products with biologically active
valuable substances. In this sense, the use of agro-

industrial by-products as a natural and cheap
source due to biologically valuable compounds,
including antioxidants and mineral compounds, is
economically and environmentally beneficial [7].

Thus, the aim of this work is to develop
technology and study the quality of combined meat
bread with the addition of powder from tomato waste.

Materials and research methods

Experimental samples of meat bread were
prepared in the conditions of research laboratory
"Food Engineering and Foodstuffs" of M.Auezov
SKU and baked in the multifunctional thermo-
chamber KTD-100.

Experimental studies of experimental
samples were carried out using standard research
methods. The composition of mineral substances of
experimental samples was studied using scanning
electron microscope JSSM-6490LV with the system
of energy dispersive microanalysis INCA Energy
350 and the system of structural and textural
analysis of polycrystalline samples HKL Basic in
the Testing Regional Laboratory of Engineering
Profile "Structural and Biochemical Materials" of
M. Auezov SKU. The main quality parameters of
meat bread (pH, water activity, moisture content)
depending on the amount of tomato powder were
determined in the laboratory of innovative
biomaterials and substances "Biotech” of the
Faculty of Biotechnology of ITMO University
(Saint-Petersburg).

Technological scheme and
preparation of combined meat bread

Creation of meat bread with the addition of
tomato powder was carried out according to the
traditional schemes of making cooked sausage
products. Technological scheme of preparation of
combined meat bread consists of the following
operations: preparation of tomato powder and
flavouring additives, preparation of combined
minced meat, shaping of semi-finished products,
cooking of meat bread in the oven, storage and sale
of the product. Recipe of preparation of combined
meat bread is given in Table 1.

recipe for

Table 1.Recipe of preparation of combined meat bread with tomato pomace powder

No Raw material, g Control | Sample 1, | Sample 2, | Sample 3, Sample 4,
(5%) (10%) (15%) (20%)

1 Lamb 315 3125 310 307,5 305
2 Turkey 315 3125 310 307,5 305
3 Chicken eggs 120 120 120 120 120
4 Fresh onions 84 84 84 84 84
5 Wheat flour bread 100 100 100 100 100
6 Water 60 60 60 60 60
7 Himalayan salt 6 6 6 6 6

8 Ground black pepper 2 2 2 2 2

9 | Tomato pomace powder - 5 10 15 20
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The samples of minced meat prepared
according to the recipe were tightly filled into pre-
greased aluminium moulds and placed in a
multifunctional thermo-chamber KTD-100 at 160-
180°C for 1.5-2 hours, depending on the weight of
the loaf. The baking process is considered
complete when the temperature inside the loaf
reaches 70 °C. The baked product is cooled at room
temperature 6-10°C until the internal temperature
of the loaf is equal to or less than 15°C. The cooled
loaf is wrapped in cellophane or other packaging
materials. Meat bread is stored in a refrigerated
room at a temperature not exceeding 8°C and
relative humidity of 75-80% for up to 5 days.

Finished samples of meat bread were
examined for such indicators as organoleptic,
physico-chemical and microbiological.

Literature review

Many scientists, Kazakhstani and foreign,
are engaged in the study of the nutritional value and
development of technology for the production of
food products from the meat of various animals,
including mutton and turkey with the addition of
vegetable components [8-11].

Thus, Uzakov Y.M. etal. in the work of [12]
investigate the biological value and chemical
composition of experimental samples of mutton
injected with a composition of brine from fresh
pumpkin juice, tincture of goji berries, salt and
water. The obtained results indicate that the
chemical composition and nutritional value of
experimental samples of national meat products
from mutton is richer compared to the control,
which is explained by the introduction of brine
compositions.

Iskineeva A. et al. [13] used fat-soluble
vitamin complex "Aevit" encapsulated with food
oligosaccharide p-cyclodextrin (E459) as a
functional ingredient for the development of
technologies of functionally enriched meat product
from mutton and ostrich meat. The final product
has a pronounced lean taste, characterized by
attractive organoleptic parameters: juicy and tender
consistency, light brown colour and delicate meat
smell.

In [14] the results of the study of a
functionally enriched meat product with a
biologically active additive are presented. Fat-
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soluble vitamin E (a-tocopherol acetate)
encapsulated with B-cyclodextrin was used as an
ingredient. A functional meat product from mutton
and turkey meat containing the inclusion complex
"B-cyclodextrin: vitamin E" was developed.

Foreign scientists mainly devote their work
to studying the effect of tomato products, including
the antioxidant lycopene contained in tomatoes, on
colour, carotenoid content, oxidation level, texture,
organoleptic  characteristics, as well as
antimicrobial and antioxidant activity of cooked
minced pork, conventional sausages, chicken
sausages and others [15-19].

Due to the possibility of effective
enrichment of meat semi-finished products with
plant components with high biological value, the
development of a scientific approach in this
direction is of interest for use in the production of
functional foods.

Results and discussion

Model formulations of meat bread were
developed to determine the effect of tomato
pomace powder on organoleptic, physicochemical
and microbiological parameters. The recipe
composition of meat bread consisted of fat lamb,
turkey, chicken eggs, tomato pomace powder and
spices.

Organoleptic parameters of product much
more than the chemical composition and
nutritional value, play a decisive role for the
consumer, influence the choice of consumers and,
ultimately, form their demand. Therefore, when
studying the powder of the tomato pomace on the
quality of meat bread, special attention was paid to
organoleptic characteristics.

In order to establish the optimal composition
of meat bread were studied model samples without
vegetable raw materials - control and experimental
samples with partial replacement of fat mutton.
Thus semi-finished products with 5 % tomato
pomace powder (sample No.1), 10 % tomato
pomace powder (sample No.2), 15 % tomato
pomace powder (sample No.3) and 20 % tomato
pomace powder (sample No.4) were prepared.
After heat treatment, organoleptic evaluation was
carried out in accordance with GOST 33609-2015
Meat and meat products. Organoleptic analysis
(Table 2).
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Table 2. Quality assessment of combined minced meat breads by organoleptic indicators

Name of Control Sample 1, Sample 2, Sample 3, Sample 4,
indicator (5%) (10%) (15%) (20%)
Colour on the Pink Pink Saturated pink | Pleasant, with Orange
surface and on the some red and
cut yellow tones
Odour and taste To standard, Close to With a slight Nice tomato Sour
without standard | tomato flavour flavour and bitter
extraneous tastes odour, juicy flavour, tart
and odours odour, dryish
Surface Breads with a clean, smooth, dry, evenly toasted surface
Shape Rectangular trapezoidal

The colour on surface and cut of the products
containing tomato pomace powder differed
significantly, with the amount of additive affecting
the intensity of the colour on the cut. With the
increase of the additive from 5% to 20%, the
products became more saturated, and the
proportion of red and yellow shades increased, thus
the colour of sample No.4, (20%) became orange,
which is not characteristic of these products
(Figure 1). According to organoleptic indicators
(colour, taste, juiciness) we chose the optimal

variant of added tomato pomace powder in the
amount of 15%.

Physico-chemical characterisation of meat
bread with tomato squeeze powder

After determining the optimal amount of
vegetable additive in the amount of 15%, samples
of meat bread were prepared and examined for the
main qualitative parameters. All measurements
were carried out in threefold repetition. The main
physico-chemical parameters of 4 samples of meat
bread with tomato pomace powder, (raw and after
heat treatment) are shown in Table 3.

3

1-Control; 2- Sample 1, (5%); 3- Sample 2, (10%); 4- Sample 3, (15%)
Figure 2- Image of meat bread with the addition of different amounts of tomato pomace powder

Table 3. Value of pH, water activity (aw), moisture content in meat bread samples

Name of Sample 1 Meat Sample 2 Meat bread | Sample 3 Meat bread | Sample 4 Meat bread (after
indicator bread (raw) (raw) (with 15% (after heat treatment) heat treatment, with 15%
control tomato powder added) control tomato powder added)
pH 6,26 6,14 6,37 6.27
aw 0.800 0.766 0.750 0.701
W,% 715 70.3 62.18 60.87

Based on the results of the study of
physicochemical characteristics of meat bread with
tomato pomace powder, it was observed that the
pH value and water activity (aw) in the meat bread
samples decreased consistently after the addition of
15% tomato powder. This improves the shelf life
and safety of meat products as they are then more
resistant to spoilage microorganisms. Also the
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results obtained show that the vegetable additive in
the form of tomato pomace powder reduces the free
moisture content due to its partial binding by the
powder.

The results of the analysis of 4 samples of
meat bread with the addition of different amounts
of powder from tomato are shown in Table 4 and
Figure 2.
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Table 4. The content of mineral substances of meat bread with the addition of different amounts of tomato pomace powder

Element | Control | Sample 1, (5%) | Sample 2, (10%) | Sample 3, (15%)
C 6.35 8.78 9.35 10,23
0 35.20 26.77 36.79 34.54
Na 18.44 13.70 15.81 14.14
Mg 1.27 0.66 1.70 1.21
P 10.29 4.75 10.45 8.92
Cl 18.21 26.60 13.14 19.53
K 14.79 18.12 14.14 18.28
Ca 1.80 0.62 1.62 3.38

As can be seen from the table, in terms of
mineral composition in the samples of meat bread
with the addition of different amounts of tomato
pomace powder, a number of essential mineral
elements were found with a predominance of
potassium (from 14.14% to 18.28%), phosphorus
(from 4.75% to 10.45%). Of the other mineral
elements, increased levels of calcium (0.62 -3.38)
and magnesium (0.66- 1.70) were also determined
in meat bread samples with the addition of different
amounts of tomato pomace powder.

As a result of the study of all samples of
meat bread with the addition of powder from
tomato pomace after cooking revealed that the
microbiological indicators: Quantity of Mesophilic
Aerobic and Facultative Anaerobic Microorga-
nisms, Escherichia coli group bacteria,
Staphylococcus aureus, bacteria of the genus
Proteus, pathogenic microorganisms, including
salmonella, meet the normative indicators
according to TR TS 021/2011.

2 4 B
Monxaa mxana 1371 wan. Kypcop: 0000

2 4
Ponran ekana 1371 wan. Kypcop: 0.000

4

1-Control; 2- Sample 1, (5%); 3- Sample 2, (10%); 4- Sample 3, (15%)

Figure 2.Electronic image of meat bread with the addition of different amounts of tomato pomace powde
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Conclusion

According to the results of experimental
studies, it can be concluded that the developed
composition of meat bread recipes with high
nutritional and biological value, due to the use of
secondary raw materials in the form of powder
from tomato pomace, and the application of
processes with minimal energy consumption, is
economically feasible. Especially since by-
products of fruit and vegetable processing are
considered cheap sources of natural biological
compounds, including antioxidants, which have a
positive effect on human health [20-22].

Innovative meat bread has excellent
organoleptic characteristics and high quality
properties, which will make it in demand among
consumers. Enriched meat bread, in addition to the
above advantages, is also a functional food product
due to the high content of vitamins, protein, dietary
fibre and minerals. In general, the developed
technology of meat bread fully corresponds to the
trends of today, namely in the field of healthy
nutrition of the population of the Republic of
Kazakhstan.
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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

‘@, T. JUXAHBAEBA, *A.M. Y3AKOB, *B.J]. JAVJIETEAKOB, “)K.)K. CMAUJIOBA,
'I'K. KY3EMBAEBA, 32.4. FA3BIJIXAHOBA *

(* AO «AIMaTHHCKHIA TEXHOJOIHYECKHIi YHHBEPCUTETY,
Pecnyb6auka Kazaxcran, 050012, r. Anmarsl, yJ. Tose 6u, 100
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SHAO «Ka3axckuii arpoTexHM4ecKuii Hccle0BaTebCKUil yHHBEPCHTeT
umenn C.Ceiidyaauna,

Pecnyb6smnka Ka3zaxcrau, r. Acrana, yJua. ’Kenuc, 62)
DrekTpoHHas oYTa aBTopa-Koppecnonaenta: ebazylkhanova@bk.ru*

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

'F.T. DIKHANBAYEVA, Y.M. UZAKOV, 'B.D. DAULETBAKOV, ?ZH.ZH.SMAILOVA,
'G.K. KUZEMBAYEVA, °E.CH. BAZYLKHANOVA*

(*!«Almaty Technological University» JSC, Kazakhstan, 050012, Almaty, Tole bi str., 100
2Korkyt Ata Kyzylorda University, Kazakhstan, 120014, Kyzylorda, Aiteke bi str., 29A
3«S. Seifullin Kazakh Agro Technical Research University» NCJSC,
Kazakhstan, Astana, Zhenis str., 62)

Corresponding author e-mail: ebazylkhanova@bk.ru*

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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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)
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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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UCCJIEJOBAHUE MMUIIEBOM IIEHHOCTH
HOEJBHOKYCKOBOI'O TIPOAYKTA U3 BEPBJIIOKATUHBI

I1.bl. KEHEHBAHU * A.A. KVJIMMBETOBA, K.C. XAM3A

(ANMATHHCKHI TeXHOJOTHYeCKHH YHHBEPCUTET,
Pecnyboumka Ka3zaxcran, 050012, r. Aamarsl, ya. Touie 6u, 100)
DnekTpoHHas mouYTa aBTOpa-Koppecnonaenta: sh.kenenbai@atu.kz*, kulimbetov.a00@mail.ru

IIpooykmeul u3 6eponticbez0 MACA 8bI3bl16AIOM NOGLIUIEHHBII UHINEPEC 60 6CeM Mupe 01az00apsa ceoum
8bICOKUM (PYHKUUOHATILHBIM CEOUICHEAM U RUMAMeNbHOU yennocmu. OHu cO0epIHCam MHOIHCECE0 HE0DXOOUMBIX
RUMAamenbHbIX 8eU|eCme, a MAaKHce HEeKOMmopvie KOMNOHEHMbl ¢ NOMEHUUATILHBIMU OUO0I02UYeCKU AKMUBHBIMU
ceoiicmeamu, KOmopwvie mozym 0viimp noae3Hl 013 300p06bA U D1azononyqus yenogeka. IIpodyxmul u3 eéeponioicve2o
MACA MOMCHO UCHOIB308AMb KAK Jle4eOHO-npourakmuueckue npoOyKmovl RUMAHUA, €CU ORPeoenumsy ux
ouemu4ecKyl0 YeHHOCmb U OUOAKMUGHbIE KOMHOHEHMbl, KOMOpble HOMEHWUAIbHO NOJIE3Hbl O01A 300P08bA
nompeoumeneii. Ilompebumenu msaca npeonouumaiom nompeonams 60J1ee 300p0oevle MACHbLE NPOOYKNIbL, HE MEHAA
npu mom ynoamenmanvnozo pexcuma numanun. Taxoe omuouwienue moz2no 6vi cnocodécmeosams pazeumuio
PUIHKa eeponiodcvezo maca. B oannoii cmamve paccmampusaemca u obcyxncoaemca ucciedosanue NUWLEEoil
UeHHocmu, Oeiicmeue pACMUMENbHOZ0 CblPbi HA pa3MAzYeHUe RPOOYKMA U3 8ePONINIICHE20 MAcCA, A MAKdHce
UCNOJIb308AHUE BEPONIOIHCHE20 MACA KAK UCHOYHUKA HEMPAOUYUOHHO20 pecypca. /lobaenas pacmumensvHoe cbipbe,
MOIHCHO ROBBICUMb RUULEBYI0 UEHHOCHb NPOOYKmMA. [l IKCnepumMeHma ucnonb3064aaacs 3amoporceHHas 60Kosas
yacms maca eeponioda. B kauecmee pacmumenbHozo colpbs 6bl1 UCROIB308AH PACCOJI U3 A200 200CU U POZMAPUHA.
bnazooapa enuanuio paccona oviia usmenena cmpykmypa maca, Ymo coenano e2o 0onee makum. B xooe
UCCe006aHuA aHAIU3bl HA NOKA3amenu NUWesoll Uyennocmu npooykmoe npogoounucy ¢ '""Hayuno-
UCcne006amen,CKOM uUHCmumyme 0e30nacHOCmU RUWEELIX RNPOOYKMOo8' AAmMamuncKkoz0 MmexHOo102UYecKo2o
yuugepcumema. boinu onpedenenvt uzuxo-xumuueckue nokazanmenu npooyKma: Maccosasn 0011 0enKka, Komopas
cocmasuna — 18,7%, ycupa — 2,71% u yzneeo0oe — 48,75%. Kpome mozo onpedensnuco maxue nokazameiu Kax
enazoyoepycusarowan cnocoonocms (BYC) — 85,43£1,05%, ocupoyoeprcusarowman (KYC) cnocoonocme -
90,76+0,90. Taxyce oOviIU OnpedesteHbl AMUHOKUCIOMHBII U HCUPHOKUCTOMHBLL cocmas. B  naubonvuiux
KoJluuecmeax u3 AMUHOKUCIOM 6 cocmaee npooyKma coodepiycanucv: apeunun - 2,211+0,885%, auzun -
2,088+0,710%, mupo3un - 1,597+0,479%, ¢penunananun - 1,597+0,479%, neiiyun-+uzoneiuyun - 2,334+0,607%, éanun
- 1,843+0,737%, nponun - 3,317+0,862. Imu amunokuciomvl uzpawm 6aAdCHYI0 POIb 6 pocme, pA36UmMUU U
noooepoicanuu  300poeva opzanuima. Pezynomamut uccnedosanus nokazanu, umo OAHHAA PACHUMENbHAA
RPOOYKYUA COXPAHUNA OUOTI02UYECKYIO YEeHHOCHb 2008020 NPOOYKMA.

KuaioueBnble ci1i0Ba: MsCHbIE MPOAYKThI, PACTUTEILHOE ChIPhe, PACCOJ1, ATOAbI I'OAKU, PO3MAPHH,
NMPOU3BOJCTBO MACA, MUIIEBAS IIEHHOCTbh.

TYHWE ETIHEH OHIMIHIH TAFAMJIBIK KYH/JIBLJIBIFBIH 3EPTTEY
1Bl KEHEHBAN*, A.A. KYJIIMBEETOBA, K.C. XAM3A

(AIMATBI TEXHOJIOTUSJIBIK YHUBEPCUTETI,
Ka3zakcran Pecnyosukacol, 050012, Aamatsl K., Tesie 6u keur., 100)
ABTOP-KOPPECTIOHIEHTTIH 31eKTpoHABIK momrrackr: Sh.kenenbai@atu.kz*, kulimbetov.a00@mail.ru

Tyite emininy onimoepi snco2apbl PYHKYUOHANOLIK, Kacuemmepi MeH ma2amobvlK, KYHObLIbIZbIHA OAil1aHbICHIbL
OyKin anemoe Kpizvl2yuivliblkmol apmmuipaosl. Tyile eminen yncacanzan mazamoapoa KOnmezen Maubi30vl KOPEKmikK
3ammap, cOHOAU-aK, A0AMHBIH, OEHCAYabI2bl MEH 21-AYKAMbIHA RAUOAIbl O0AYbl MYMKIH OUON0ZUATBIK OeceHOl
Kacuemmepi o6ap xeiidip komnonenmmep oap. Tyiie eminiy OHiMOEPin MymulHYyUIBLIAPOBIY OCHCAYTbIZLIHA NATIOATb
OUemanviK KYHObLIbI2bl MEH OUOAKMUENI KOMNOHEeHmMMePi AHbIKMAnca, eMOiK-npoQuiaKmuKaiblk mazam peminoe
naiioananyza 6o1a0vl. Em mymutnywoinapol nezizei Ouemanslx a0emmepin 032epmnecmen nauoaivl em oHimoepin
mymulHyobl JHcoH Kopedi. byn ko3kapac myile emi HapvI2blHbIH OAMYbIHA bIKRA emyi MYMKiH. Byn makanaoa myiie
eminiy OHIMIH JicymMcapmyza acep ememin mazamobvlK KYHOBLLIBIKIbL 3epmmey Kapacmolpoulilaobl JHCIHE
mankplnanaowvt. Tyiie emin 0acmypni emec pecypcmuly Ko3i peminde naiioanany. Ocimoik muKizamuvii KOCy apKblibl
OHIMHIY, Ma2aMOblK KYHOBLIbIZbIH apmmulpyza 6onaovl. Tadxcipube ywiin myile eminiyy My30amuli2an Hcazvl
nandanansliovl. Ocimoik wukizamol peminoe 200xcu HcudeKmepi Men pomMapun my3ovl epiminodici Ko10anvliovl.
Ty3061 epiminOiniy acepinen em KYpoLIbIMbL HCYMCAPLIN, OHBL dHcymcak emmi. 3epmmey oapvicvinoa ATY
YHugsepcumeminiyy ""A3blK-myniK Kayincizoici 2vlavlmu-3epmmey UHCHMUMYmoIHOQ' a3blK-myaikmiy mazamobwlk
KYHOBLIbIZbL KOpCcemKiuimepine manoay xicypizindi. Ouimuiy @uzuka-Xumusanvlk Kopcemkiuimepi aHblKmManowl:
aKyv1306tH maccanvlx yaeci — 18,7%, mait-2,71% scone komipcynap-48,75%. Convimen Kkamap, kopcemxiuimep vli2a
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ycmay Kabinemi — 85,43+1,05%, mait ycmay Kaoinemi - 90,76+0,90 oen anvikmanovl. AMUHKbIKBLIOADbL MEH Mail
KbIUKBLIOAPLIHBIY, KEPAMbl 04 AHbIKMANObl. OHIMHIN KEpamblHOA2bl AMUHKLIMKLLIOADBIHGIH ey KOn Mmenuiepi
apeunun - 2,211+0,885%, nusun - 2,088+0,710%, muposun - 1,597+0,479%, penunananun - 1,597+0,479%,
neuyuntuzoneiyun - 2,334+0,607%, eanun - 1,843+0,737%, nponun - 3,317+0,862. Byn amunoKbluikbLioap
OpP2aHU3MHIH OCYiHOe, OAMYbIHOA MHCIHE A0AM OEHCAYNBbIZbIH CAKMAyOd MAaHbl30bl POl amkapaovl. 3epmmey
Hamuicenepi KopcemkeHoell, KOCbli2an 0CIMOIK WUKI3amul OHIMHIH OUO0102UANBIK, KYHOBLIbIZbIH CAKMAN Kaao0bl.

Heri3sri ce3aep: et eHiMaepi, ociMaik MUKI3aThI, TY3AbI ePiTiH/L, TOIKH KUAEKTEPi, po3MapuH, eT

oHJIipici, TaFAaM/IBbIK KYHIBLIBIK,.

Introduction

Goji berries (GB) are one of the most
valuable medicinal plants that contain a unique
complex of vitamins, minerals, and trace elements
that slow down the aging process of the body,
strengthen and support the nervous and immune
systems, improve the general condition of the
body, stimulate mental activity, vision and
memory, reduce the feeling of fatigue.

GB contribute to the normalization of blood
pressure and circulation, regulate blood sugar
levels, strengthen the cardiovascular system, and
improve digestion, liver and kidney function.
Vitamins that are abundant in GB: A, B1 and B2,
PP and vitamin C.

According to Vardanyan L.R. that goji
berries are better known as a useful product that
promotes longevity, an excellent medicine for the
cure of many diseases, like cancer, heart attacks,
diabetes, obesity, fever, vision impairment, etc [1].

The consumption of these berries helps
regulate blood sugar and cholesterol levels, reduce
fat deposits, strengthen bones and teeth, normalize
blood pressure, alleviate headaches, and support
the elimination of toxins from the body.

Such unique properties of goji berries are
due to their chemical properties. It has been
established that goji berries contain 38 amino acids
(8 of them are essential); A, B, E, C vitamins (the
content of vitamin C in GB is 522 times higher than
its amount in an orange), more than 22 minerals
(including calcium, potassium, zinc, iron, sodium,
copper, manganese, magnesium, germanium,
selenium, etc.), polysaccharides, unsaturated fatty
acids (omega-3,6), carotenoids, flavonoids,
biologically active substances and other useful
components [2].

In the study, Taeva A.M. utilized goji berries
to prepare a brine for tenderizing whole-muscle
meat products. The proposed brine demonstrated
excellent  performance, ensuring  uniform
saturation of the meat pieces, minimal brine loss
after injection, and even distribution of salting
substances throughout the meat. Thanks to the high
levels of vitamins E, A, and B in goji berries and
their antioxidant properties, the processed meat
exhibited enhanced elasticity and juiciness during
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heat treatment, as well as improved tenderizing
qualities [3].

According to Asuman D., this study
explored the effects of dietary supplementation
with goji berry (Lycium barbarum L.) leaves
(GBL) on various parameters in broiler chickens,
including performance, meat lipid oxidation,
chemical composition, carcass traits, internal organ
development, digestive tract sections, and blood
parameters. A total of 144 day-old mixed-sex
chicks (Ross-308) were weighed and randomly
assigned to four experimental groups, each with
three replicates of 12 chickens. The dietary
treatments included: (i) a basal diet (control), (ii) a
basal diet with 1 g/kg GBL, (iii) a basal diet with 5
g/kg GBL, and (iv) a basal diet with 10 g/kg GBL.
Statistical analysis using one-way ANOVA
revealed that supplementation with 10 g/kg GBL
significantly enhanced body weight (0-6 weeks)
(p<0.01), body weight gain (4-6 weeks), and feed
intake (4-6 and 0-6 weeks) (p<0.05). However, the
feed conversion ratio did not show a significant
improvement (p>0.05). Furthermore, the inclusion
of 10 g/kg GBL in the diet increased heart weight
and proventriculus length (p<0.05) while reducing
breast meat lipid oxidation on day 21 (p<0.05).
While no significant effects were observed on total
cholesterol, HDL, glucose, and triglycerides
(p>0.05), LDL levels were notably reduced
(p<0.05). In conclusion, supplementing broiler
diets with 10 g/kg GBL may enhance growth
performance, reduce breast meat lipid oxidation,
and lower LDL levels in blood serum, offering
potential benefits for poultry production [4].

According to Ya. |. Sharygina’s science
research work the use of natural antioxidants-
extracts of spices and rosemary plants - will give
positive results when storing pure fats, and allows
to stabilize the destruction of the lipid fraction of
multicomponent products. At the same time, the
biological value of the product increases due to the
essential oils and bioflavonoids contained in the
extracts: catechins and phenolic acids [5].

Also, camel hump fat was added for
prototype No. 2 (F). The benefits of camel fat, its
beneficial effect on the well-being and appearance
of a person are officially confirmed by
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nutritionists. It is not surprising, because the unique
properties of fat deposits and a full supply of
nutrients and trace elements allow camels to
survive for a long time in the desert expanses
without water and food. Prevention and treatment
with animal fats is a fairly common phenomenon.
Nowadays people prefer to use fish, badger, bear,
goose fats [6].

The lipids contained in them are able to keep
the human body in constant tone. The food acquires
a slightly specific, sweet taste, pleasant aroma,
which gives it a certain piquancy. Moreover, such
food will never become a factor in gaining excess
weight, because camel fat is a dietary product [7].

Decreasing of fat intake is important to
potentially reduce obesity, and
hypercholesterolemia [8]. An epidemiological
study by Siri-Tarino P.W. [9] et al. supported the
association between saturated fatty acid (SFAS)
and cardiovascular disease and recommended to
reduce intake of SFAs and increasing consumption
of omega-3 [8]. In this respect, Kadim L.T. et al.
found that camel meat products containing
relatively high level of polyunsaturated fat acids
and low cholesterol levels, which it can be
recommended to reduce obesity [10]. Mozaffarian
D. et al. stated that the high contribution of
saturated fat in consumers’ diets connected with
high cholesterol intake is assumed to be linked with
the incidence of diet-related diseases including
coronary diseases [11]. Therefore, to lower meat
fat intake, camel meat product can be considered a
suitable product due to low intramuscular fat
content. On average 45.0% of total fatty acids is
SFAs in the camel muscle and approximately %2 of
the SFA is palmitic acid (16:0), and 1/3 is stearic
acid (18:0). The predominant fatty acids in
dromedary camel meat were in the same order:
oleic (33.5%), palmitic (28.5%), 357 stearic
(19.3%), and palmitoleic acid (6.3%) with a
percentage of polyunsaturated of 5.6% only [12].
On the other hand, polyunsaturated fatty acid
(PUFAS) ranged from 7.2% to 12.8% of total fatty
acids. In this respect, twice the amount of oleic
(C18:1) and less than % the amount of linoleic acid
(C18:2) were found in camel meat products [13].

The main PUFASs in camel meat products
were linoleic acid (C18:2n6c¢) and arachidonic acid
(C20:4n6). The amount of PUFA in camel meat
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product (11.2%), that is higher than beef (8.8%)
and lower than deer (31.4%). The ratio of
C18:2n6c¢ and C18:2 in camel meat product is 13:9
whereas it is higher in meat of cattle, sheep, or goat
(2.0, 2.4, and 2.8, respectively). Compared to other
red meat, camel meat has the higher essential
amino-acid index et al., emphasizing its high
proteinic value. The non-essential amino acid
profiles slightly varied also between camel meat
cuts [14].

The range of glutamic acids, aspartic,
arginine, and proline were from 15.2%-18.6%,
8.6%-10.8%, 6.6%-7.8%, and 3.9%-5.9%,
respectively. The range of serine, tyrosine, and
alanine were 3.1-4.1, 3.0-4.2, and alanine 3.9-6.4
0/100 g protein, respectively. Moreover, camel
meat may be a better source of non-essential amino
acids than beef, lamb, and goat meats [14].

The study aimed to investigate the
nutritional value of a whole-meat product prepared
from camel meat with the incorporation of
vegetable-based ingredients.

Materials and research methods

For the experiment, meat from a double-
humped camel was used, sourced from the Kazakh
agro-enterprise "Daulet-Beket," known for its
flagship camel milk restaurant-store. The frozen
flank portion of the camel, maintained at -19°C,
served as the base material. Camel meat prepared
in brine was utilized for the experimental process.

Goji berries were used in their whole form,
later ground into powder, while rosemary was
utilized directly in its powdered form. The
chemical composition of rosemary is rich in
nutrients, making it invaluable in traditional
remedies and pharmacology. It contains vitamins
A, C, and B-group; calcium; potassium;
phosphorus; magnesium; sodium; and iron [15].

The beneficial effects of rosemary on the
human body have been well-recognized for years,
including protecting vessel walls, accelerating the
healing of wounds and abrasions, enhancing
immunity, combating fungi and staphylococcus,
normalizing the cardiovascular system, improving
blood circulation, alleviating muscle and joint pain,
enhancing digestion, boosting performance,
relieving stress and overstrain, and improving skin
and hair condition [16].
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Table 1. Technological map of restructured meat product from camel meat in the form with the addition of vegetable raw

materials
Components Per 1 serving, g/ml Per 1000 g of product, g/ml
Gross weight | Net weight | Gross weight Net weight
Beef 250 200 313 250
Camel meat 415 380 519 475
Chicken meat 140 100 175 125
Chicken skin 30 25 37 31
Camel hump fat 90 88 113 110
Salt 2 2 2,5 2,5
Spices 5 5 6,5 6,5
Total - 800 - 1000
Brine composition:
Goji berries - 66 - 82,25
Rosemary - 3 - 3,75
Water - 40 - 50
Total - 109 - 136

Technological process:

The technology for producing a camel meat
product with the addition of vegetable raw
materials is as follows:

1. Preparation
necessary spices are prepared.

2. Primary Processing of Camel
Meat: The meat undergoes primary processing.

3. Massage (Massager - Tenderizer):
The meat is massaged for 40 minutes to soften it. It
is then cut into slices 2-3 cm thick, folded into
layers, and rolled with other raw materials.

4. Brining: The meat is kept in brine
in a refrigerated chamber for 48 hours. Salt and
nitrite are added. For every 1 kg of meat, 10 g of
spices are used.

5. Cooking: The product is cooked in
an oven with electric or gas heating at 180°C for 30
minutes, followed by cooking at 120°C for an
additional 45 minutes. The finished product is
allowed to cool in a refrigerated chamber.

To create the brine composition, goji berries
and rosemary are crushed, poured with boiled
water, and allowed to infuse the brine for 2 days.
Massaging (mechanical treatment) accelerates the
absorption of the brine into the muscle tissue of the
meat, enhancing its penetration and distribution.
Salt acts as both a flavor enhancer and preservative
for the muscle tissue, promoting its swelling.

Nitrite salt is a mixture of sodium nitrite and
table salt. This mixture inhibits the growth of
pathogenic bacteria, preventing the formation of
botulism toxins in food. Additionally, its use
enhances the final taste of the product, making the
meat flavor more pronounced, adding aroma, and
helping to preserve the color of the meat. Sodium
nitrite also has an active antioxidant effect on fats,

of Spices: The
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which extends the shelf life of meat products.
Nitrite salt serves as an optimal and safe substitute
for saltpeter.

Camel fat is used for the following purposes:
to strengthen weakened immunity, to increase the
protective barrier of the whole body; as a
preventive agent that suppresses the growth and
development of cancer cells; as a preventive,
therapeutic agent for diabetes mellitus; to fight
against diseases that are chronic in nature; to
improve the digestive process, stimulate the proper
functioning of the intestine; to help with cough,
bronchitis, fever, inflammatory processes of a
different nature. Its use is recommended for
children, and elderly people to replenish their
energy reserves. The product is easily digested,
guaranteeing a quick return of nutrients to the
human body [17]. The rationale for choosing camel
meat is to use non-traditional raw materials due to
the lack of domestic resources.

Also, the indicators of WHC (water holding
capacity), OHC (oil holding capacity) were
determined. The most important functional
properties of meat raw materials include its ability
to bind water, retain moisture, and oil/fat holding
capacity. These properties enhance juiciness,
tenderness, and overall quality of the meat [18].

In the course of the study, analyses were
carried out to determine the nutritional value
indicators of the control and experimental samples
in the "Research Institute of Food Safety" of
Almaty Technological University. The following
physical and chemical parameters were
determined:

The mass fraction of protein was analyzed
according to GOST 25011-2017;
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The mass fraction of fat was according to
GOST 23042-2015;

The mass fraction of carbohydrates was
determined by the Permanganatometrically
method.

The indicators of WHS were analyzed
according to the method of Vartanyan;

The indicators of OHC were studied
according to the Refractometrically method.

The amino acid composition was determined
by the method of M -04-38-2009;

The fatty acid composition was determined
by GOST 30418-96.

In Figure 3 and Figure 4, the
chromatography of the fatty acid composition
indicators for the control and experimental samples

are presented. The test was conducted under the
following conditions: temperature of 21°C and
relative humidity of 61%. The analysis temperature
is 30°C. The graph data are presented in Table 2.

Results and discussion

The raw form of the experimental sample
weighed 800 g, while the control sample weighed
840 g. After cooking, the results are presented in
Figure 1. On the right side from above, the
prototype weighs 650 g, and the control sample,
located below, weighs 570 g. According to the
data, it can be concluded that due to the brine from
goji berries and rosemary, the water-holding
capacity of the product has significantly increased.
This makes it possible to reduce the loss of the
product during cooking.

Figure 1. Photos of samples from the experiment: raw and finished with the final output of products.

A profilogram for the organoleptic parameters of both samples is presented in Figure 2.

=@=_Control sample

=@=Experimental sample

Smell and taste

Final
assessment

Figure 2. Profilogram of the results of organoleptic analysis.

According to Figure 2, it can be concluded that the prototype has good organoleptic characteristics.
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Table 2. Sensory control of organoleptic indicators of products

. Experimental Control
Indications
sample sample
Appearance 4 3
Color 4 3
Smell 5 4
Taste 5 4
Consistency 5 4
Final grade 4,6 3,6

Experimental sample and control sample of
molded products from camel meat were analyzed
for physical-chemical indicators (Table 3). Camel
meat with the addition of Goji berries was used as
the prototype. A brine made from Goji berry and
rosemary was added as plant raw material to

Table 3. The result of physical and chemical indicators

enhance the high nutritional content. The addition
of rosemary to the meat not only infused the dish
with a pleasant aroma but also softened the taste of
the meat.

Name of indicators, units of measurement Actual results
Physical and chemical indicators: ES CS
- mass fraction of protein, % 18,7 11,79
- mass fraction of fat, % 2,71 16,60
- mass fraction of moisture, % 48,75 49,62

- WHC, %

85,43+1,05 | 79.12+1,21

- OHC, %

90,76+0,90 | 81,36+0,85

The results of the control sample indicate
that, in terms of the content of physico—chemical
indicators, the ratio of the mass fraction of proteins
is greater compared to the control sample—11.79%
versus 18.7%. The mass fraction of fats has
significantly decreased, nearly by a factor of five—
down to 2.71%. Table 3 also presents the indicators
of Water Holding Capacity (WHC) and Oil
Holding Capacity (OHC). These indicators are
notably higher in the experimental sample with goji
berries and rosemary. The tests were conducted at
a temperature of 21 °C and a humidity of 61%. The
analysis temperature was 30 °C, using the method
of absolute calibration and absolute graduation.
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If we compare the data in Tables 2 between
A and B, we will observe that the fatty acid content
is notably higher. Fatty acids such as Methyl
Butyrate, Myristyl Myristate, Methyl cis-10
Pentadecenoate, and Methyl cis-10 Heptadeca-
noate were identified, and their indicators show
significant differences. The fatty acid composition
of the meat product is crucial due to its significant
effects on consumers’ health [19]. The protein
content in camel meat is significantly greater,
while the intramuscular fat content is notably lower
compared to veal [10].

Chromatographs of the fatty acid
composition of both samples are presented in
Figures 3, 4.
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Figure 3. Chromatography of the fatty acid composition indicator in the control sample.
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Figure 4. Chromatography of the fatty acid composition indicator in the experimental sample.

The intramuscular fat in camel meat
products contained 50 mg/100 g cholesterol, which
is lower compared to lamb and beef meat fats (196
and 206 mg/100 g fresh weight, respectively). This
conclusion was supported by Kadim I.T. et al. [12]
and Raiymbek G. et al. [13].

Table 4. Amino acid content of the prototype.

The concentration indicators of the amino
acid composition of the prototype are presented in
Table 4.

N | Time Component Height | Start Finish Square | Conc.,mg/l Mz_:\ss fra_ctlo_n of
amino acids in %,
1 | 6.018 7465 | 5977 | 6.070 1433 0.00 0,00
2 | 6.102 arginine 5250 | 6.070 | 6.367 160.1 180.0 221140885
3 | 7.988 lysine 11.770 | 7.898 | 8.072 360.2 170.0 2,088+0,710
4 | 8.227 tyrosine 4.340 8.153 8.255 127.9 130.0 1,597+0,479
5 | 8.328 phenylalanine 4.866 | 8.255 8.387 133.5 130.0 1,597+0,479
6 | 8.585 histidine 1774 | 8500 | 8.685 72.8 68.0 0,835:0,418
7 | 8.823 | leucine+isoleucine 9.357 8.685 8.882 529.9 190.0 2,334+0,607
3 | 8.937 methionine 2925 | 8.882 | 8.970 85.68 71.0 0.872£0.297
9 | 9.045 valine 6.694 | 8970 | 9.085 224.9 150.0 1,843+0,737
0| 9212 proline 10.386 | 9.085 | 9.240 431.0 270.0 3,317+0.,862
1| 9290 threonine 6.142 | 9.240 | 9.322 152.0 98.0 1,204+0,482
, | 9540 serine 6.395 | 9420 | 9.567 214.4 110.0 1,351£0,351
5| 9627 alaning 6.300 | 9.567 | 9.683 178.6 76.0 0,934+0,243
4 [10.085 glycine 4281 | 9940 | 10078 | 1178 40.0 0,4910,167
The highest concentrations of amino acids in methionine, isoleucine, threonine, and

the composition are observed in arginine, lysine,
tyrosine, phenylalanine, leucine + isoleucine,
valine, and proline.

The most abundant essential amino acids in
camel meat products were lysine, then leucine,
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phenylalanine [20, 21]. Leucine and lysine were
present in the range of 6.8%-9.9% and 8.1%-9.9%
of the total protein, respectively.
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Conclusion

Goji berries can increase the protein content of
camel meat. As a result, the test sample contains less
fat compared to the control sample. According to the
indicators of the protein component, the sample with
brine exhibited higher values. The protein content in
the control sample was 11.79%, while in the
experimental sample it increased to 18.7%. Water-
holding capacity (WHC) values were also improved,
with the control sample showing 79.12% and the
experimental sample reaching 85.43%. Oil-holding
capacity (OHC) indicators were higher in the
experimental sample (81.36%) compared to the
control (90.76%). The addition of goji berries and
rosemary significantly enhanced the nutritional
profile of the product, especially increasing the
concentration of amino acids such as arginine, lysine,
tyrosine, phenylalanine, leucine + isoleucine, valine,
and proline.

According to the data obtained, it can be
concluded that due to the brine from goji berries
and rosemary, the moisture-retaining ability of the
product has significantly increased. This process
enables the reduction of product loss during the
cooking process.
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Daily nutritional products fortified with natural additives containing biologically active compounds can be
classified as functional food products. Millet is a valuable cereal crop that is characterized by a low glycemic index
and contains essential amino acids, polyphenols, vitamins, potassium, magnesium. In addition, millet products can
help reduce cancer risk and are recommended for individuals with celiac disease, diabetes, or gluten intolerance. This
study examines millet porridge samples fortified with Jerusalem artichoke, quince, and plum pieces. The samples were
assessed for their macro- and microelement composition, sensory attributes and organoleptic qualities. The analysis
reveals that all samples exhibit a high nutritional value. However, the sample containing Jerusalem artichoke stands
out with the most favorable data, excellent organoleptic properties, and a higher content of macro- and microelements.
The mineral content of millet porridge was determined by using two following methods: Mass spectrometry with
inductively coupled plasma (ICP-MS) and Scanning Electron Microscopy (SEM). The evaluated millet porridge
samples exhibited significant nutritional value, containing essential macro- and microelements, such as: calcium
(9.05-9.77 mg/kg), potassium (16.29-21.17 mg/kg), phosphorous (15.52-17.28 mg/kg), magnesium (4.11-4.59 mg/kg),
sulfur (0.49-0.66 mg/kg), silicon (0.46-0.62 mg/kg), and other elements.
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IIpooykmul noeceoHe6H020 RUMAHUA, 0002auieHHble HAMYPATLHBIMU 000asKAMU ¢ OUOI0ZUUECKU
AKMUBHBIMU COCOUHEHUAMU, OMHOCAMCA K (QYHKUUOoHAnbHbIM npoOyKkmam numanus. Ilpoco — ouenv uennas
3epHOo6an Kyabmypd, XapaxKmepusylouiaaca HUKUM 2IUKeMUYECKUM UHOEKCOM U cooepicauias He3ameHumble
AMUHOKUCTIOMbl, NOAUPEHOIbl, GUMAMUNDL, KA, MazHuil u Op. Kpome mozo, npodykmul u3 nuiena no3eonsaiom
CHU3UMb PUCK PAKA, PEKOMEHOYIOMCA NPU UeTUAKUU, CIMPAOAIOWUM OUADEMOM U HENnePeHoCUMOCmbIO 2ilomena. B
npeocmaesienHoll padome uccied08anvl 00pa3ybl NULEHHOU KA, 0002auieHHOll KyCOYKaAmMu mOnuHamoypa, aiewvt u
cauevl. ObOpazyvl ouenHusanu NO MaKpo- U MUKPOINEMEHMHOMY COCHMIAGY, CEHCOPHBIM NOKazamenam u
Op2anoienmuyecKum Kadecmeam. Ananus nokazvleaem, 4mo 6ce 00pazybl UMEIOM 6bICOKUIL YPOGEHb NUULEBOl
yennocmu. OOHaKko obpaszey ¢ MORUHAMOYPOM NOKA3AN HAUOOIee npednoumumesnvHovle pe3yibmanvl, OMIUYHbIE
opeanonenmuuecKue NOKA3amenu u 0oapuiee cooepiricanue MaKpo- u MUKpoInemernmos. Munepanvnslii cocmas
RUWEHHOU Kauiu Onpeoesaniu 08ymMsa Memooamu: Macc-cneKmpomempueil ¢ UHOyKmueHno-ceaszannoii naasmou (MCII-
MC) u ckanupyroweii nekmponnoit muxkpockonueit (COM). Ouyenennsie 00pazuvl RULeHHOU Kawiu 001a0anu
3HAUUMENbHOU RUWLEBOIl UEHHOCHBIO, CO0EPIHCATIU MAKUe He3aMeHUMble MAKPO- U MUKPOITEMEeHMbl, KAK: Kanbyuil
(9,05-9,77 me/x2), kanui (16,29-21,17 me/x2), pocpop (15,52-17,28 me/k2), mazuuii (4,11-4,59 mz/x2), cepa (0,49-0,66
m2/ke), kpemuuii (0,46-0,62 m2/k2) u opyzue 3nemenmel.

KirodeBble cji0Ba: nueHHast Kaia, TommaMﬁyp, aﬁBa, CJIMBa, Mpoco.
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Buonozuanelx o6encendi Kocvlivicmapovl 6ap maoduzu KOCHANApMeH Oailblmoli2an KyHOeNiKmi KOpeKmik
OHIMOepOi hynKyuonanovl mamax, oHimoepi oen amaiiovl. Tapvl — ome 6azanvt 02HOI OAKbLIL, 0J1 MOMEH 2TUKEMUATIBIK
UHOeKCIMeH CURAMMmAanaovl dXcoHe KYpaAMbIHOA AIMACMBIPLUIMAUMBIH AMUHKBIUKBILOADBL, HoAudenondap,
sumamunoep, Kaauil, Mazuuil xncone m.o. oap. Convimen Kamap, mapvl onimoepi xamepai icik Kaynin azaumyea
MYMKIHOIK 0Oepedi, yenuaxkusa aypyvl, Kaum oOuademi dcaHe 2il0meHze mo30eywiniknen ayvipamvlnoapaa oOHbl
mymuiny2a kKenec oOepinedi. ¥cvinwvinean cymvicma monunamoyp, aiiea dcoHe Kapa OpiK 0ouieKxmepimen
HbI2ATIMBLIZAH MAPbl OOMKACLIHBIY, Ya2zinepi 3epmmenzen. Ynzinep makpo- jncone MUKpodiemenmmepoin, Kypamol,
CEHCOPTIBIK JHCIHE OPeAHOSIeNMUKANLIK Kacuemmepi 0ouvinuia d6azananovl. Tanoay dapnvlx ynzinepoin, mazamouik,
KYHOBUIBIZBIHBIY JHC02apbl OeHzellin Kopcemeoi. /lecenmen, monunamoyp 6ap ynzi e Koaaiinvl Hamudicenepoi,
mamawia Op2aHONEnMUKAnblK KACUemmepoi JHcoHe MAKPO- MeH MUKDPOIIEMEHMMEPOIH, MHco2apbl MOnuepin
kopcemmi. Tapvl 60mKacviHbIH MUHEPANObl Kypamol Keaeci exi 20ic apkwlibl AHLIKMAL0bl: WHOYKMUGMI
bainanvickan naasmacvl oap macc-cnekmpomempusa (ICP-MS) sncone ckanepneyuti 31eKmpoHObl MUKPOCKORUS
(SEM). Kapacmuipvinzan mapsl 60MKACHIHBIH CbIHAMANAPLL MAHBI30bL MAKPO- MHCIHE MUKDPOITEMEHHMEPOeH
mypamsin mazamoviK, KyYHObLIbIKmbl Kepcemmi: kanvyuil (9,05-9,77 me/kz), kanuii (16,29-21,17 me/k2), hocghop
(15,52-17,28 me/x2), maznuit, (4,11-4,59 me/k2), xykipm (0,49-0,66 me/x2), kpemnuii (0,46-0,62 m2/x2) ycane 6acka
Inemenmmep.

Heri3sri ce3nep: Tapbl 00TKachbl, TOMUHAMOYP, aliBa, aJIXOPbI, TAPbI.

Introduction

Today, one of the most fundamental directions in the development of all branches of the food industry
is considered to be the production of functional food products. This is mainly due to the several factors, such
as improved societal well-being and education; a rising concern regarding biological and chemical
contamination in food; prevalence of chronic conditions; reduced physical activity among population that leads
to excessive intake of unhealthy foods with high-cholesterol content [1]. Also, at the moment, great attention
is paid to the safety of food products [2]. The production of food products that have been fortified with one or
more functional food additives is an effective method of producing food products that have additional
properties. Functional food additives can also be represented by enriched food concentrates [3]. Food additives
by their main purpose are divided into the following categories: additives that enhance flavor and visual appeal
of food products; additives that boost the biological and nutritional value; additives that alter product texture
and extend its durability, alongside those that enrich the body with dietary fiber [4].

Currently, determining the appropriate quantity of plant ingredients is a key challenge in creating
functional food products.

During the research conducted by scientists, the medicinal qualities of food products that were produced
with the help of medicinal and spicy-aromatic components were studied. Researchers have observed that water
infusions of specific plant component compositions demonstrated a significant hepatoprotective effect during
the study. In addition, it is noted that herbal infusions, in the concentrations of plant raw materials contained
in them, cannot compete in their effectiveness and effect with such a popular brand of hepatoprotectors "Carsil"
and other similar medicines, but they have the necessary properties to normalize the functioning of the liver.

The results of these studies were used to develop recommendations of recipes for the production of alcoholic
balms. Studies conducted using various components of medicinal and spicy-aromatic plants has yielded extensive
insights into their functional effects. This has facilitated the development of innovative approaches to enhance
everyday food with essential macro- and microelements, dietary fiber, and a variety of vitamins. Dietary fiber is a
significant component of many healthy diets, having a significant impact on various physiological processes [6].
Data from various countries that extensively implement micronutrient enhancement in food products indicate that
it effectively addresses deficiencies in B vitamins, vitamin D, iodine, and iron in the body [7].

The other study explores the impact of different cooking methods on the flavor and texture of millet
porridge. The authors identified volatile compounds, particularly esters, and texture analysis revealed a
significant reduction in hardness after 40 minutes of cooking. The study also demonstrated that the optimal
sensory quality of porridge was achieved when cooked for 30 minutes. These findings provide practical
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insights for improving the taste and texture of
millet porridge [8]. The next study evaluates the
effects of different drying methods on the
biochemical and fuctional properties of millet
porridge. The study found that freeze-drying
method retained the most moisture, fat, and
carbohydrates, while tray-drying preserved the
most protein [9]

Millet is a very valuable cereal crop. The
various types of fiber found in millet grains of all
varieties have a positive effect on blood sugar
levels. The introduction of a large amount of fiber
in the base product helps to remove toxic and
carcinogenic substances from the body, which in
turn is a significant advance in the development of
functional food products. In addition, millet is
characterized by a low glycemic index, which
makes it attractive for people suffering from
diabetes and gluten intolerance [10].

In addition to its other benefits, millet has
also been found to have significant nutritional
value, compared to other major cereals such as rice
and wheat. In addition, millet contains proteins that
are a good source of amino acids and necessary for
human body, although some amino acids, such as
lysine and threonine, are not enough in millet,
which is compensated by the high content of
methionine [11].

Pearl millet stands out for its high protein
content of 14.5%, comparable to that of wheat. In
addition, millet contains vitamins that are
important for the human body: vitamin A and
vitamin B. A diet that includes millet helps
maintain blood pressure due to the presence of
potassium and magnesium. Millet is enriched with
polyphenols and tannins, which reduce the risk of
developing various types of cancer in those who
include millet in their diet. Another advantage of
millet is that it does not contain gluten, which
makes it suitable for people suffering from celiac
disease [12].

Millet is also popular in Kazakhstan, where
the following Kazakh national desserts, such as
“talkan” and “tary” are made from millet using
special technologies. Millet, in addition to its many
advantages, contributes to the normalization of
cholesterol levels in the blood. Millet also has a
high iron content, which has a positive effect on the
level of hemoglobin. Therefore, in the presence of
anemia, it is recommended to consume millet
porridge. Recently, the production of bread
enriched with millet flour has gained popularity
[13].

Various studies related to the processing of
millet have come to encouraging conclusions
regarding its potential use in the manufacture of a
variety of foods that promote a healthy diet. Many
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scientists have made efforts to develop processed
foods, such as extruded foods, cereals, and many
types of flour [14].

A biscuit enriched with a mixture of millet,
rice, soy, and chickpea flour has more developed
porosity, which differs from a biscuit baked from
flour with medium gluten. The rationale for
choosing flour mixes was their suitability for
people with celiac disease. An increase in the
composition of millet flour mixtures led to a
decrease in the effective viscosity, which affected
the quality of biscuits. During baking, a stronger
expansion of the dispersed phase was observed. As
a result, an increase in the porosity of the sponge
product was observed in the product [15].

Also, with the help of millet grains,
puddings are made for functional purposes. The
resulting food concentrate has high organoleptic
characteristics, having a pronounced taste and
aroma of the main and additional raw materials.
The content of fat and protein in comparison with
the closest analog increased the content of dietary
fiber, as well as the content of proteins increased
by 17.7% [16].

Topinambour, a plant in the Asteraceae
family, is a tuberous root vegetable. It is important
to note the useful substances that make up
topinambour, one of which is inulin, which is a
natural prebiotic, that promotes the development of
the intestinal microbiota. Also, topinambour
contains fructooligosaccharides, useful substances
that have a low caloric content. Natural
polysaccharide — pectin, which is contained in
topinambour, has the following useful qualities:
removes toxins from the body, helps reduce blood
pressure and hunger, is useful for diarrhea. The
mineral composition of topinambour is as follows:
potassium, calcium, phosphorus, magnesium,
sodium, and zinc.

Topinambour is similar in composition to
potatoes, it contains a low amount of fat, but the
fiber content of topinambour is very high compared
to other tubers. Based on fructose and fructose
polymers, topinambour tubers contain a unique
carbohydrate complex. Among them, the most
common and well-known is inulin. The high
content of inulin in topinambour makes it attractive
for people with diabetes. Also, the inclusion of
topinambour in the diet contributes to a significant
reduction in cholesterol levels in the blood. In
addition, topinambour is used for diseases of the
cardiovascular system [17].

Quince is a fruit crop that belongs to the
genus Rosaceae. For many years, quince has been
used to strengthen the immune system, for
digestive problems, and as a natural antidepressant.
Quince is a low-calorie fruit, only 57 calories per
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100 grams. The fiber contained in the pulp of
quince contributes to the effective functioning of
the gastrointestinal tract, as well as the composition
of quince includes tannins-epicatechin and
catechin. In addition, quince, due to compounds
that inhibit the activity of immune cells responsible
for allergic reactions, facilitates the course of
seasonal allergy [18].

Currently, the population views fruits not
only as sources of important nutrients but also
recognizes their healing effects due to phenolic
substances, which possess antioxidant properties.
Before using the product, it is important to consider
its antioxidant activity [19]. Various fruits, such as
apples, are known to contain phenolic substances.
Also, plum has a very high concentration of
phenolic substances in its composition [20].

Plums contain a significant amount of
minerals, but their main value lies in their vitamin
composition. Even after processing, plums retain
vitamin P. They are also rich in vitamin C, which
strengthens the immune system effectively. The
presence of B vitamins in plums can improve the
functioning of the human central nervous system.
Additionally, regardless of their taste, all plum
fruits contain a substantial amount of fiber [21].

Materials and research methods

The object of research is samples of millet
porridge enriched with plant components in
accordance with the requirements and standards of
GOST 34054-2017.

Basic and additional raw materials

The following components were used for the
production of millet porridge:

-millet grains in accordance with GOST
572-2016 (Ground millet grains. Technical
specifications) [Federal Agency for Technical
Regulation and Metrology, 2016];

-granulated sugar in accordance with GOST
33222-2015 (White sugar. Technical
specifications) [Federal Agency for Technical
Regulation and Metrology, 2015];

- milk in accordance with GOST 31450-
2013 (Drinking milk. Technical specifications)
[Federal Agency for Technical Regulation and
Metrology, 2013]

-food salt in accordance with GOST R
51574-2018 (Food salt. General technical
conditions) [Federal Agency for Technical
Regulation and Metrology, 2018];

- topinambour in accordance with GOST
32790-2014  (Fresh  topinambour. Technical
specifications) [Federal Agency for Technical
Regulation and Metrology, 2014];

- quince in accordance with GOST 21715-
2013 (Fresh quince. Technical specifications)
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[Federal Agency for Technical Regulation and
Metrology, 2013];

- plumin accordance with GOST 21920-
2015 (Fresh plum for industrial processing.
Technical specifications) [Federal Agency for
Technical Regulation and Metrology, 2015].

Organoleptic characteristics

In accordance with GOST 34054-2017,
organoleptic characteristics of samples were
analyzed, including color, smell, taste, consistency
and appearance.

Sensory assessment

Sensory analysis is performed in order to
study in more detail the organoleptic properties of
millet porridge with additives. Food products were
evaluated using the point scale. Sensory evaluation
of aroma, taste, color, appearance, and consistency
was performed on a five-point scale. During the
sensory assessment color was determined by using
refractive light without extraneous shades; smell
and taste were determined by pronounced taste and
frequency of odors.

There are five levels of indicators: four of
them are positive and the fifth level was considered
as unsatisfactory.

Composition of macro- and microelements

The mineral content of porridge samples was
determined through the following analytical
techniques: inductively coupled plasma mass
spectrometry (ICP-MS) and scanning electron
microscopy. ICP-MS enables the determination of
both metallic and non-metallic elements, ranging
from lithium (Li) to uranium (U), at 10-10%
concentrations. This method relies on utilizing an
inductively coupled plasma as an ion source and
mass spectrometer for the separation and
identification of ions within an argon atmosphere.
As per the guidelines outlined in GOST 26929-94,
ash samples were meticulously prepared to analyze
their chemical compositions [22].

Production of millet porridge with additives

Due to the high potassium content, millet
porridge is suitable for people with heart disease,
and thanks to B vitamins B, fatigue and irritation
are reduced. Also, this porridge thanks to dietary
fiber normalizes the activity of the gastrointestinal
tract, and also has a lipolytic effect [23].

Millet grains are cleaned of excess
impurities and go through the washing process,
then the grains are steamed for 25 minutes.
Granulated sugar and salt were sieved using metal-
woven sieve. Topinambour, quince and plum were
inspected, removing impurities and spoiled fruits,
then the fruits were washed and peeled and cut.
Milk enters the digester and is brought to a boil.
After that, millet grains, sugar and salt arrive, and
with the help of a stirrer, it is mixed for 20 minutes.
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Five minutes before cooking, an additive is added
in the form of topinambour, quince or plum pieces.
Further, in order to ensure bacteriological safety,
the finished porridge undergoes a sterilization
process.

Research and discussion

Organoleptic parameters of additives

Topinambour, quince or plum pieces were
used as additives for the production of millet
porridge. First, the organoleptic parameters of the
supplements were studied. The consistency of the
three additives was homogeneous without
sediment. The color of the additives was as
follows: bright lemon for quince, yellow-brown for

topinambour and purple for plum. Topinambour
had a slightly sweet smell, while quince and plum
had a sweet-tart aroma.

Sensory analysis

Control and experimental samples of millet
porridge were examined using sensory analysis
methods by allotting scores using a five-point scale
based on the subsequent criteria: aroma, taste,
appearance, color, and consistency. Using the
results of sensory evaluation of control and
experimental samples of millet porridge, diagrams
were constructed for five indicators. The sensory
assessment of the control sample of millet porridge
is shown in Figure 1.

Taste ==¢==Control sample

Appearance

Consistency

b)

Taste

Appearance Colour

Consistency:

©)

d)

Taste

== Plum

Appearanc Colour

Consistenc Aroma

Figure 1. Sensory assessmentof millet porridge samples:(a) control, (b) with topinambour, (c) with quince, (d) with plum

The control sample of millet (Figure 1a)
porridge consists of: millet grain, milk, sugar and
salt. The color and appearance are characteristic of
millet porridge with a acceptable aroma. Millet
porridge has a homogeneous viscous consistency
and a neutral taste. The average score of the
controlsample is 4 points.

In the sample with the addition of
topinambour (Figure 1b) a pleasant aroma and taste
of topinambour are available. Theconsistency is
homogeneous and viscous, and the appearance is
characteristic of millet porridge. The average score
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of a sample of millet porridge with the addition of
topinambour is 4.6 points.

The sample containing quince (Figure 1c)
has a faint citrus taste and aroma peculiar to quince.
The color of the sample is characteristic of millet
porridge. The appearance and consistency did not
change compared to the control sample.The
average score of a sample of millet porridge with
quince is 4.2 points.

A sample of millet porridge containing plum
(Figure 1d) has a faint sweet-tart smell and taste.
The sample also has a homogeneous viscous
consistency. The colour of this sample is light
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assessment of the samples of millet porridge was
established. The average score was obtained by the
following formula:

yellow which is typical for this type of porridge.
The average score of millet porridge enriched with
plums is 4.4 points.

Based on the scores acquired from the
sensory analysis of the samples, the overall sensory

Sb = Zb: K (1)
Where S, — the overall score of the sensory evaluation;

¥, — total score for the 5 criteria of quality
K — number of indicators, K=5.

Further, the formula determines the overall sensory assessment of millet porridge by organoleptic
parameters:

S, = (4+ 4.6 +4.2 + 4.4):5 = 3,44

Organoleptic evaluation of millet porridge
with vegetable additives

Organoleptic parameters of the experimental
samples and the control sample were evaluated in
accordance with the requirements of GOST 34054-
2017, the results are presented in Table 1.

Table 1. Organoleptic characteristics of millet porridge samples

Analysis of the results of organoleptic
assessment of experimental and control samples
showed that the samples meet the requirements for
food concentrates in terms of parameters such as
colour, odor taste, consistency, and appearance.

Indicators Indicators according to Samples of millet porridge
GOST Control sample topinambour quince plum
Appearanc Homogeneous viscous Homogeneous Homogeneous | Homogeneous | Homogeneo
e and mass. Stratification is not viscous viscous viscous us viscous
consistenc allowed. consistency consistency consistency consistency
y
Taste and Characteristic of porridges Moderately Sweet taste, Moderate Sweet-tart
smell of the same name with the sweet smell, moderate citrus aroma, aroma,
taste and aroma of the milky taste, topinambour milky taste, milky taste,
added components without smell, without without without
corresponding to this extraneous odor | extraneous odor extraneous extraneous
product; lack of extraneous and taste and taste tastes taste
smell and taste
Colour Various shades of yellow Light Yellow Yellow Light Yellow Light
Yellow
Macro-and microelement composition of millet porridge samples with additives
The macro- and microelement composition microelements: sodium, calcium, potassium,

of millet porridge with plant additives were
obtained by using inductively coupled mass
spectrometry is presented in Figure 2-5.
Comparative analysis of the experimental and
control samples showed that sample without plant
additives contains the following macro- and
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phosphorous, chlorine, magnesium and other

elements
Table 2 shows the macro-and microelement

composition of the control sample of millet
porridge.
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Table 2. Mineral elements contents in the millet porridge samples

Mineral Milletporridgesamples
element Control, | Topinambour, | Quince, Plum,
mg/kg mg/kg mg/kg mg/kg
Carbon 14.26 5.19 5.48 7.74
Oxygen 37.20 39.32 40.18 38.66
Sodium 2.41 1.99 2.93 3.24
Magnesium 411 4.40 4.59 4.18
Silicon 0.55 0.51 0.46 0.62
Phosphorus 15.52 17.28 16.38 16.14
Sulfur 0.62 0.66 0.52 0.49
Potassium 16.29 21.17 20.01 18.35
Calcium 9.05 9.49 9.45 9.77
Chlorine 0.82

The content of potassium (21.17), significantly increased, which in turn proved the

phosphorus (17.28) and sulfur (0,66) in the sample
containing topinambouris the highest amongst the
othersamples including the control samples. The
plum sample has highest contents of sodium (3.24),
silicon (0.62) and calcium (9,77), but also has
lowest amount of magnesium (4.18), phosphorous
(16,14), sulfur (0,49) and potassium (18,35) among
the samples with additives. The sample with plum
additive also contains chlorine (0,82). The quince
sample has a balanced content of macro-and
microelements.

It is worth noting that in the samples with
additives, the content of these elements

) 1 2 3 4 s 6 7
Monnas wxana 7666 wwn. Kypcop: 0.000

nutritional value of these studied samples of food
concentrate. The sample with topinambour showed
more decent results compared to other samples.
The sample containing topinambour has the
highest amounts of potassium, phosphorous, and
sulphur. Potassium and phosphorous are essential
minerals for various bodily functions, including
muscle and nerve function, and also bone health.
While the sample containing plum has higher
amounts of other minerals compared to
topinambour, the amounts of potassium and
magnesium are the lowest amongst other samples
that contain additives.

Figure 2. Macro-and microelement composition of Sample 1 (control)

[onHaa wkana 7665 wnan. Kypcop: 0.000

Figure 3. Macro-and microelement composition of Sample 2 (topinambour)
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Figure 4. Macro-and microelement composition of Sample 3(quince)
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Figure 5. Macro-and microelement composition of Sample 4 (plum)

Conclusion

Food additives by their main purpose are
divided into the following categories: food
additives that change the consistency and increase
the shelf life of the product; food additives that
improve the aroma, appearance and taste; additives
that replenish human body with dietary fiber as
well as increase the biological and nutritional
value. The application of natural plant additives,
such as topinambour, plum and quince in the
composition of millet porridge allow developing
new fortified food products for functional
purposes. The evaluation of the millet porridge
samples through sensory and organoleptic analysis
confirms their compliance with GOST standards
for porridge. The analysis revealed that samples
fortified with plant additives possess elevated
nutritional value, containing vital macro- and
microelements:  calcium  (9.05-9.77 mg/kg),
potassium (16.29-21.17 mg/kg), phosphorous
(15.52-17.28 mg/kg), magnesium (4.11-4.59
mg/kg), sulfur (0.49-0.66 mg/kg), silicon (0.46-
0.62 mg/kg), and other elements.
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T'AJIET OHAIPICIHJAE HIEKTUH KOHUEHTPATBIHBIH KOHE T¥TAC YHTAKTAJIFAH
YHHBIH OHTAMJIBI MOJIIEPJIEMECIH HET'T3JIEY

JK.O. JKAPBIIKACBIHOBA ® * K. ICKAKOBA ®© ,

A.K. UBEMFAEBA , 3.H. MOJIJIAK¥JIOBA

(AMAaTBI TeXHOJIOTHAIBIK YHUBEPCHTETI,
Kazakcran Pecny6aukacer, 050012, Aamarsl K., Teae 6u kour., 100)
ABTOP-KOPPECTIOHICHTTIH 3IeKTPpOHABIK Tomracel: Zh_zhuldiz@mail.ru

Kypamvinoa nekmunoi 3ammapuolt 6ap oHim0oepoin Manvl30bl OUONOUANIK DesiceHdl Kacuemmepiniy 0ipi —
neKMUHHIY KOMRIeKe my32iul Kacuemi, 01 KAcuem neKMmuHHIy paouoaKmuemi HcaHe ayvip Memandap UoOHOApbimeH
o3apa acepine nezizoenzen. Kanm Kbi3sl1uacvlHan anbln2aH NEKMURHIN Imepudukayusa oapexceci momen (31,4%),
an Kkomnaexkc mysywi Kacuemi ycozaput (270 me Pb2+/2) exenoizi 0anendenzen, 011 0e2enimiz ncanadan wivl2apulizan
HEKMUHKYPamoac OHimoOi, ayvlp MemaadapmeH mulavl3 Xea1ammol OAi1anblC my3e alamovlH, Madueu 0emoKCUKanm
peminde Konoamyza ycvinyza 60onaowl oezen co3. I'anemaza apnanzan Kamwipovl 0auiblHOGY YWIiH JicoHe 3epmmey
ocymulcmapuii Jrcypeizy ywiin oipinwi copmmul o6udaui ynwl, byoan 237 copmmul dcyeepi 0andepin dncone
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Lllopmanounckaa 3 copmmosl KAPAKYMbIK 0IHOEPIH YHMAKMAY apKblibl AIbIHZAH, MYMAC YHMAKMAN2an ycyzepi
JHCcoHe KAPAKYMBIK YHOAPbL AIbIHObL, HCIHE 01aPObIH OP2AHOIENMUKATIBIK HCoHe (PUUKA-XUMUATBIK KOpCemKiumepi
3epmmeninoi. «Apoam» copmmel KaHm Kbl3blIUACLIHAH AJIBIHZAH NEKMUH KOHUEHMPAMbIHbIY JHcoHe O0IHOI-
0aKbINOapPOAPOan anblHAH MYMAac YHMAKmanzan YHHoIH mazamovlK, Kayincizoizi anvikmanowsl. bipinwi copmmut
ouoan yHviHau 2anema OauviHOAy 0apvicblHOA NeKMUH Konyenmpamolnvly - 10%, mymac ypmaxmanzan sncyzepi
ynoinoty - 15%, mymac ynmaxmanzan kapaxymolk yuoinotd - 20% onmumanoet 0o3acel anslKmanosl jHcome
OeKkiminoi, Oynoaii naivi30blK APAKAMBIHACIA JHCEIMULEHIN KacUemi JHcaHe KAMbIPObLY Peol0ZUusiblK Kacuemmepi
cotnama yazice ykcac. «Apoam» copmmel Kaum Kbi3bLIWIACLIHAH QIbIHEAH NEKMUH KOHUEHMPAmMbIH KON0aHY
KamuipOblH, CepRiMOINIK HcaHe UKemoiliKk Kacuemmepin apmmaulpy2a Mymkinoik oepoi. I'anema onoipicinoe momen
Imepuukayuansl neKmuHOi Kon0aHy QUKbIH @QYHKUUOHANOBIK Kacuemmepi 0ap 0uono2uanvlK MmypevloaH
MONLIKKAHObL, mybezelini Heana Kayinciz mamax OHiMOepin xcacayovly Key nepcneKmusanapoli auiaosl.

Herisri ce3nep: NeKTHH KOHLIEHTPAThI, rajgerajap, sKeJiMIIeHIH KacHeTi, PeoJOorHusIbIK
KacuerTep, Kayincizaik.

OBOCHOBAHHE OIITUMAJIBHBIX JO3UPOBOK IEKTUHOBOI'O KOHUEHTPATA U
OEJBHOCMOJIOTOU MYKHU B ITPOU3BOACTBE I'AJIET

K.A. KAPBIVIKACBIHOBA, I'K. UCKAKOBA,
A.K. UBEMBAEBA, 3.H. MOJIJIAKYJIOBA

(ATMATHHCKUH TeXHOJIOTHYECKUIl YHHBEPCUTET,
Pecnydsimka Kazaxcran, 050012, r. Anmartel, yi. Tose 6u, 100)
DrekTpoHHas Mo4Ta aBropa-koppecnonzienta: Zh_zhuldiz@mail.ru

O0HUM U3 adCHENMUX OUOTIOZUYECKU AKMUBHBIX CBOTICIE HEKIMUHOCOEPIHCAUUX NPOOYKNLO8 ACNACHCA €20
KOMRJIEKCoo0pasyromas cnocoGHOCHb, OCHOGAHHAA HA 63AUMOOCHCHEUU NEKMUHA C UWOHAMU MANCETbIX U
PAOUOAKMUBHBIX MEMANI08. YCMAHOGIEHO, YN0 CEEKN0BUUHbLI NEKMUHOGHLIL KOHUCHMPAM XapaKmepusyemcs
nusKoii cmenenvio ymepugurayuu (31,4%), evicoxoii komnaexcoodpaszyoueii cnocoonocmuio (270 mz Pv?/2), umo
N0360J151em PEKOMEHO06ANb UCHOIb306AMb PA3PAGOMAHHBLI NEKMUHONPOOYKM, KAK RAPUPOOHbLI 0emOKCUKAHN,
CROCOOHDBLIL 00PA3068bI6AMb NPOUHDLE XEAAMHbBIE CEA3U C MANCENLIMU Memannamu. /[is uszomosienus mecma 01
2anem u NpPoBeOeHUst IKCHEPUMEHMO8 UCHOIb308AHA MYKA HUWEHUYHAS HEPEOZO COPMA, UEIbHOCMONOMAsA
KYKYpY3Has U 2PeuHesas MyKd, RONYYEHHble NYMeM U3MeIbYeHUs Weavlx 3epen KyKypysvt copma Byoan 237 u
epeuuxu copma Illopmanounckas 3 u uzyuenvt ux opzanojienmuyecKue U QUIUKO-XUMUUECKUe HOKa3amenu.
Onpedenena nuwiesdas 0e30NACHOCHbL NEKMUHO08020 KOHUEHMPAMA U3 CAXAPHOU CEeKlbl copma «Apoamn» u
UEIbHOCMOIOMOIL MYKU U3 3¢PHOGBIX Kyibmyp. O60CHO8AHA U ONPeOeeHa ONMUMAIbHASA 003UPOEKA NEKMUHOBO20
konyenmpama - 10%, yenvnocmonomoii Kykypysnou myxku - 15%, yenvnocmonomon epeunesoii myxu - 20%, npu
U320MOBICHUU 2AJ1eM U3 NULCHUYHOU MYKU REPE020 COPMA, RPU KOMOPBIX CE0UCHEA KICHUKOGUHDL U PEON0UYECKUe
c60lICMEa mecma aHAI0ZUYHbL KOHMPOJbHbIM 00pazuam. IIpumenenue neKmMuH08020 KOHUECHMPAMA U3 CAXAPHOI
ceeknbl copma «Apoany N0360/1UNO UMEHSMb CGOUCMEA MECMA 6 CHIOPOHY YBEeIUUCHUS YRPYZOCHU U
nacmuunocmu. Hcnonv3osanue HU3KOIMEPUDUUUPOBAHHO20 NEKMUHA NPU RPOU3BOOCHEE 2a/IeM OMKDbLEAeH
WIUPOKUE RNEPCHEKmusbl 0 CO30aHUs OUON0ZUYECKU NOJIHOUEHHBIX HPUHUUNUAILHO HOBbIX (€30NACHbIX
NPOOYKHI08 NUMAHUA C 8bIPANHCCHHBIMU (YYHKUUOHAIbHBIMU CEOIICIEAMU.

KiaroueBrble cj1oBa: MEKTUHOBLIM KOHIEHTPAT, rajerbl, CBOMCTBA KJ'IeﬁKOBHHbI, PCOJIOTUIECCKUE
CBOIiCTBa, 0€30IMACHOCTD.

JUSTIFICATION OF OPTIMAL DOSAGES OF PECTIN CONCENTRATE AND WHOLE-
GROUND FLOUR IN THE PRODUCTION OF GALETS

ZH.A. ZHARYLKASYNOVA, G.K. ISKAKOVA, A.K. IZEMBAEVA, Z.N. MOLDAKULOVA

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

One of the most important biologically active properties of pectin-containing products is its complexing ability,
based on the interaction of pectin with ions of heavy and radioactive metals. It was found that beet pectin concentrate
is characterized by a low degree of esterification (31.4%), high complexing ability (270 mg Pb2+/g), which allows us
to recommend the use of the developed pectin product as a natural detoxifier capable of forming strong chelate bonds
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with heavy metals. To prepare the dough for galettes and conduct experiments, first-grade wheat flour, as well as
whole-ground corn and buckwheat flours, were used. The corn flour was obtained by grinding whole grains of the
Budan 237 variety, and the buckwheat flour from the Shortandinskaya 3 variety. Their organoleptic and
physicochemical parameters were carefully studied. The food safety of pectin concentrate from sugar beet of the Ardan
variety and whole-ground flour from cereals has been determined. The optimal dosage of pectin concentrate is justified
and determined - 10%, whole-ground corn flour - 15%, whole-ground buckwheat flour - 20%, in the manufacture of
galets from wheat flour of the first grade, in which the properties of gluten and rheological properties of the dough
are similar to control samples. The use of pectin concentrate from sugar beet of the Ardan variety made it possible to
change the properties of the dough in the direction of increasing firmness and elasticity. The use of low-esterified
pectin in the production of galets opens up wide prospects for the creation of biologically complete fundamentally new
safe food products with pronounced functional properties.

Keywords: pectin concentrate, galets, gluten properties, rheological properties, safety.

Kipicne

XaNbIKThIH JCHCAYJIBIFIHA KEePi 9cep eTeTiH
JKOFapbl paguanusiIblK (OHIBI, COHBIMEH KaTap
Tarplja 0acka KOpIIaraH OpTaHBIH  JKOHE
OHJIPICTIH >KaFbIMCBI3 ocepiiepiH a3zalTy YIIiH
paIMoHaIIbI TaMaKTaHy MEH TaFraM ©HIMIEpPiHIH
KapFaHBIII KAaCHETTEPiH YTHIMIBI TaiiianaHyra
MaHBI3/Ibl OpbIH OEpuTINl  OTHIP [1]. Taram
OHIMJICPIHIH IIIHACTT KOPFaHbIII KaCHETI KOFaphbl
OHIM peTiHJe IEKTHHTE MaHbI3Abl OPBIH Oepimneni,
MeKTHH 00C paguKanmapasl OyFaTray >KoHE
MMMYHOMOTYJISIIIFSUTBIK KacueTke ue [2, 3].

[IexTuH KenTereH naiaaibl KACUETTEPIE UE:
ar3aHblH aNIeprusiFa Kapchl TYpPy KaOileTiH
apTThIPaJIbl, ACKbIHY JKOHE TITIPKEHY MPOLIECCTEPi-
HEH KCWIH TBIHBIC ajy »JKOHE ac KOPBITY
KYHemepiHiH MIBIPHIITH KaObIKIIaTapbiH KaIbI-
Ha KeNTipyre KeMeKTeceli, KaCyNIAilllTK TiH-
JICPJIH THIHBIC aJybIHA JKOHE JKAJIIbI 3aT ajMacy
mporiecine oH acep ereni jkoHe T.0. OchIFaH
0aifIaHpICTHl TEKTHH TNPO(PHUIAKTUKANBIK >KOHE
EMJIIK TaMaKTaHybIH MaHbI3/Ibl KOMIIOHEHTI 00Jia
ananpl. KypamblHma mekTuHAi 3arTapsl - Oap
OHIMJIEP/IIH MaHBI3bl OHOJOTHSIIBIK OenceHIi
KaCHeTTepiHIH Oipi NMEKTUHHIH KOMIUIEKC TY3rilll
KacHeTi, 0J1 KaCUEeT IEKTHHHIH PaJIMOaKTHBTI )KOHE
ayplp MeTaljap WOHIAphIMEH e3apa ocepiHe
Heri3genreH. by mekTWH Kypamaac IIuKi3ar
HEri3iHAe TaMaK OHIMJEpPiH KoOajlayJblH Herisi
Oonpim  TaObutanel.  MeTanmgapapl — IIBIFapyFa
KAaTBICTBI TEeKTHUHHIH ocep €Ty MeXaHU3Mi
KeJeciziei. AckazaH-1IIeK KOJIapblHa TYCKEHHEH
KeHiH TEeKTHH Teidb Ty3edi. IciHy KesiHue
MEeKTUHHIH Maccachl ac KOPBITY apHAaChIH
CYCBI3JIaH/IbIPA/Ibl KOHE 1IIEK apKbUIbI OTIII, YJIbI
3aTTapAbl ycraiiipl. TamakTsl acCUMMIISILUSIAY
MPOIIECiHAe TEKTUHHIH JIEMETOKCIIACHYl OHBIH
MOJIMTAJIAKTYPOH KBIIIKBUIBIHA alfHATybIHA BIKIAIT
ereni, on Oenrim Oip ayslp MeTalJapMeH XKoHE
PaTUOHYKIUATEPMEH OipiKTipisiedi, HOTIKECIH e
aCKa3aH-IIeK >KOJAPBIHBIH MIBIPHIIITE Ka0aThl
ApKBUTBI CIHIPIIMEHTIH JKOHE JCHENCH IIBIFaphI-
JIATHIH epiMEeNTIH Ty3ap maiina 6omaznpi[4-8].
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IleKTHH KOHIIEHTPATHIH aly VIIiH IUTPYC
JKOHE ajMa CBIFBIHABUIAPBIH, KAHT KbI3bLIIIACKI-
HBIH CBIFBIHIBICHIH, KYHOarbic ceOeTTepiHiH
©3EKTEPiH JKoHE T.0. KOJIIaHATHIHABIFBI Oenriii [9].
O3iMIi3IiH 3epTTEY JKYMBICBIMBI3Za 013 KaHT
KBI3bUIIIACHIHBIH CBIFBIH/IBICEIHAH aJIbIHFaH
MEeKTUH KOHIIEHTPATHIH KomauabIK [10].

KaHT KpI3BLIMIACHIHAH aJbIHFAH IEKTHH
KOHIICHTPAThl TOMEH ITCPUPUKAIUSIIBI IEKTUHTES
’KaTaubl, SFHA KOJITAHBUIATHIH MMAKI3aTTHIH TaOUFI
KacueTTepiHe OailmaHBICTHI dTepuduranus xspe-
xeci 50% - man a3 nextuH. TemeH stepuduka-
[USUTBL  TIEKTUHIEP MeAuIHaaa, (hapMakoo-
TUsa, KOHAWTEPIK OHAIpicTe KEH KOJJIaHBIC
tabanpl. TeMeHITepUPUKAIMIIBI EKTUHACPIIH
MaHbBI3BIJ] KACHETTEPiHIH Oipi OJap/blH KeIIeH
TY3rim Kacueti Oonbinm TaObutagpl. ON MEKTHH
MOJICKYJIalapbIHbIH ~ PAIMOAKTUBTI JKOHE aybIp
MeTaJl HOHJIAPhIMEH ©3apa dPEKETIHE HEeri3IelTreH
[11-16].

CoH/IPIKTaH apHaipl TaraM eHIMJEPiHIH
KaTapblHa JKaTKbI3yFa OOJIATBIH TajieTajap/ibl,
«Apnan» COPTTHI KAHT KbI3bUIIIACHIHAH aJIbIHFAH

NEKTUH  KOHLEHTPAaThIH  KOJAAHy  apKbLIbI
KYpaMbIH OalbITY ©Te 63€KTi OOJBIT TaObLIA/IbI.
JKyMBICTBIH MaKcaTbl — KaHT

KBI3BUIIIACHIHAH ANIbIHFaH TIEKTHH KOHIIEHTPATHIH
KOJIJIaHa OTBIPBIN, JISHII-NAKbUIIApIaH ajJbIHFaH
TYTaC YHTAaKTaIFaH YH J>KoHe OuJail YHBIHBIH
KOCTIaChlHAH JIaWbIHJAIIFaH TalleTa KaMBIPHIHBIH
PEOJIOTHUSIIBIK KACUETTEPiH 3epTTey.

3epmmey mamepuanoapsl men aoicmepi

3epTTey HBICAHBI «ApJaH» COPTTHI KaHT
KBI3BUIIIACHIHAH AJIBIHFAH TEKTHH KOHIIEHTPATHI,
TYTac YHTAKTaJIFaH )KYTepi )oHE KapaKyMBIK YHBI,
rayieta OOJIBIN TaObLTAIBI.

Orepuduranms gopexeci — arepuduKanms-
JIAHFaH KapOOKCWJI TONITapbl CAHBIHBIHICKTHH]IET
KapOOKCHIT TONTAPBIHBIH JKaJIbl KYpaMbIHA KAThI-
Hacel (9TepudUKalMsIIaHFaH JKOHE 3STepHuduKa-
uusiaHOaran). JTepupuKanys ASPEKECIH aHBIK-
Tay TUTPUMETPUSIIBIK 9 TicTIeH Kyprizimmi [17, 18].

Kowmrmieke Ty3y1ri KabisileT MeKTHH MOJIEKY-
JIAAPBIHBIH €Ki BaJICHTTI KaTHOHIApFa >KaKbIH-
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JIBIFBIH CUTIATTAUTHIH KaTHOH anMacy
KM2* cenexruprinirinin k03¢ dHLUCHTIMEH
aapIKTaanbl [17,19]. [lekTHH CHIFBIHIBIIAPBIHBIH
KOMIUIEKC TY3YIIl KaOijeTi NEKTHH CHIFBIHIBICHI-
HBIH epITIHIICIH HETi3ri Cipke KBIIKBUIIL KOp-
FACBHIHHBIH epITIHAICIMEH eHIey Ke3iHme Oaiina-
HBICTBIPBUIATHIH KOPFachblH MeJIIepiMeH
AHBIKTAJIA]IbI.

MemCT 27558-87 GolibIHIIIa YHHBIH TYCIH,
JOMiH, WiCiH )KoHE MHHEPANIbI KOCTIajap KypaMblH
AHBIKTAJIABI. YHHBIH BUIFAIABIIBIFEIH MeMCT
9404-88 0OoiipiHIIa. ¥YHHBIH KBILIKbUIABUIBIFBIH -
MemCT 27493-87. ¥uubH kynainiria - MemCT
27494-84. MemCT 27839-88 OolibIHIIA IIHKI
JKENIMIIe KYPaMbl aHBIKTAJIBL.

«CTpyKTypOMETp» KYPBUIFBICHIHIIA KaMbIp-
IBIH CepIIMALIIK XoHEe HIUITIITIK AedopMarms-
JIapbl 3ePTTEIII.

MemCT 30178-96 OoifpiHIIa TOKCHHIL
(xagMui, KOPFAChIH YKOHE MBIPBII) 3JIEMEHTTep-
JIH MOJIIIEPiH aHBIKTAY.

Me3zodunai a3poOTh! koHe (DaKyIbTaTHUBTI-
aHad’poOTel  mukpoar3ajapasl  (KMA®AHM)
anpikTay ymiH MemCT 10444.15-94 xonmaHpbl.
lmrek  Taskmajgapel  OakTepus ~ TONTAPBIH

(xomudopmasl Oaktepusinap) MemCT 31747-2012
OOMBIHIIIA AHBIKTAJBIK.

B:1 aduorokcunin MemCT 33780-2016
OOMbIHIIIA AHBIKTAIBIK. Ilectummarepnin
meomepin (o, Pxxoney- IXUI, AT >xoHe OHBIH
mertabonurrepi, I'XB) MemCT 32689.2-2014
OOMBIHIIIA Ta3bI-CYHBIKTHIKTEI XpoMaTorpadust
QIiCIMEH aHBIKTAIIbI.

Hoamuboicenep jncane onapost maiksliay

KypaMbIHma meKTHHII 3aTTapbl Oap ©HIM-
JICpJIH MaHBI3/IbI OMOJIOTHSIIBIK OCJICEH/II KaCUeT-
TepiHiH Oipi MEKTUHHIH KOMIUICKC TY3Tilll KACHETI,
OJl KacHeT MEKTUHHIH pPaJHOaKTUBTI XKOHE aybIp
MeTaNgap HWOHIApPBIMEH e3apa ocepiHe Heri3-
JeNTeH. «ApHIaH» COPTTHl KaHT KbI3bUIIIACHIHAH
QIBIHFAH TICKTHH KOHICHTPATBHIHBIH — CAMaIbIK
KOPCETKIITEpiH Oaramay VIIiH, OJapAbIH KOM-
IUIEKC Ty3ymi KaOileTi jkoHe STeph(HKanus
mopexeci ambikTangel  (kecte 1),  Kecrenme
KepceTinrenaeH, srepuduranus nopexeci 31,4 %,
MEKTHH KypamJac OHIMHIH KOMIUIEKC TY3yIIi
kaoineri 270,0 mr Pb2+/r. 3eprrey HoTHXKECiHE
CYHEHE OTBIPHIT, ANbIHFAH KOHIICHTPATThl TOMEH
STepUPUKANUIBI MEKTUH]II 3aTTapFa >KaTKbI3yFa
Oomapl.

Kecre 1. «Ap/:[aH» COPTTbI KAHT KbI3bUIMIACBIHAH aJIbIHFaH NEKTHH KOHUCHTPATBIHBIH CallaJIbIK KepceTKimTepi,

a0CONIOTTI KYpFaK Maccara aKKaHIars! %

Ne Kepcerkim araysl «Apman» COpPTTHI KAHT KbI3BUIIIACHIHAH
AJIBIHFAH MIEKTHH KOHIICHTPATHI
1 Orepudukarus gopexeci, % 31,4
Kommuiekc Tysrim kabineti, mr Ph?*/r 270

l'anerara apHanFaH KaMbIpAbl HalbIHOAAY
YIIiH K9HE 3epTTey >KYMBICTAPBIH KYPTi3y YIIiH
OipiHmi copTThl Oupait yHel, bynan 237 copTthl
xyrepi noHzepiH sxoHe LloprananHckas 3 copTTh
KapaKyMBIK JOHJEPiH YHTAKTay apKbUIbl aJIbIHFaH,
TYTac YHTAKTaIFaH >Kyrepi »oHE KapaKyMbIK
YHJIApbI JTBIH]IBL.

JlaliblH YHHBIH OpraHoJISNTUKAJIBIK (TyCi,
WCi, IoMi, CBIHBIFBI) JKOHE (PH3UKA-XUMUSUIIBIK (BLUIT-
FaJIIBUILIFEL, JKETIMIIECIHIH CaHBI JKOHE camackl,
KYJIIUIIT], KBIIKBULABUIBIFBI, METAN KaJABIKTaphI,
acThIK JaKbUIJAPBIHBIH 3HSAHKECTEPIMEH 3aKbIM-
JIAHYBI) KOPCETKIIITEPi 3ePTTETIHII.

Han micipyre apHairaH OipiHIN CYpPBINTHI
OuyailyHbl MEH TYTAC YHTAaKTaJlFaH )yrepi YHbIHBIH
carnaJiblK KOPCETKIIITepi 2-KecTe e KENTIPUIreH.

2-KeCTeJIeH  Kepill  OThIpFaHBIMBI3/IAH,
OipiHIII CcyphINTHl OMTal yHBI MEH TyTac
YHTaKTalfaH >KYrepi YHBIHBIH BUIFAJIBUIBIFBI
KQJIBINITBI MeJmIepae. bipiamm copTTel Oumait
YHBIHBIH ~ KYpaMbIHOAFBl  JKeNiMIIe  MeJjepi
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31,36%, JKJ1O-1 OoliblHIIA KeaiMIIe caracel 74
acnan Oipiirine TeH. bipiHii cypbeInTh Ounait YHbI
ymiH kyngimik memmepi 0,72 %, am  TyTac
yHTaKTaIFaH >kyrepi yHel ymia — 1,12 %,
KapakyMBbIK yHBI yuIiH - 1,5% kypaiinel. bipinmi
CYpBINTHI OWpail YHBI MEH TYTAC YHTAKTaIFaH
XKYrepl YHBIHJIA METaJUI-MarHUTTIK Kocranap MeH
HaH KOPBIHBIH 3USAHKECTEPIMEH JIacTaHy TaObUIFaH
KOK.OpraHoNenTUKANBIK )KoHE (PU3NKa-XUMUSIIBIK
KOPCETKIIITEPAl Tajjay HOTHXKeNepl OoMbIHIIA
OipiHIIi CcyphINTHl OMgail yHBI MEH TyTac
YHTaKTaJFaH JKyrepi, KapakyMmbelk yHbeI HK
TaJIlanTapblHa ColKec Kenei Jien aiTyra OoJaibl.

KaHT KbI3bUIIIACKIHAH AaNBIHFAH TEKTHH
KOHIIEHTPATBI, XKYrepi, KapakyMbIK jXoHe Oupai
VHBI y3aK cakray Mep3iMi Oap rajeTajapisl
JaibIHAayABIH KypaMac 0estiri 00JIbI Ta0bLIa b,
Ocwiran  OalaHBICTBI  OJApABIH  KayilCi3mik
KOpCETKIITepi 3epTTendi. 3-kecTeme Kehoip
Kayirci3aik KOpCeTKIMTEpiH 3epTTey HOTIKeIepl
KenTipingi.
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Kecte 2. ¥H camachIHBIH KOpCETKIITepi

Kepcertkimrep Bipiami Tyrac Tyrac
COPTTHI OMIail | yHTaKTaiIraH YHTaKTaIFaH
VHBI JKYTepi YHBI | KapaKyMBIK YHBI
OpraHoJIENTHKAJIBIK:
Tyci aK capbl | aK, Cyp peHmi
JloMi xoHe uci ©31HE TOH
MuHepanpl 3aTTap AHBIKTAIMATBI
Dusnka-XUMHUSIIBIK.
blrrangeuteirsr, % 12,4 12,0 11,0
[IIuki sxenimMmieHiH Memepi, % 31,36 - -
Kenimmienin pehopmanusacsH emmey — 1 74 - -
(OKJ1©-1)0olibIHIIa XKeTiMIIIe canachl,
acran Oipiri
Kynmainiri, % 0,72 1,12 15
KpIIKBUILABLIBIFBL, TPaJL 2,8 4.2 4.5
Mertas KocnajaapbIHbIH MOJIIIIEPi, YHHBIH MI/KT AHBIKTAJIMabI
ACTI)IK JaKbIJITAPbIHBIH SI/IHHKCCTepiMeH JIaCTaAHYbI AHBbIKTAaJIMaAbl

«ApIan» COPTTHl KaHT KbI3bUIIIACHIHAH
QJIBIHFaH MIEKTUH KOHIICHTPATHIHBIH, )KYTepi, Kapa-
KYMBIK >KoHE OUail YHIapbIHBIH KeJleciien Kayir-
CI3[IIK KOPCETKIMTepi aHBIKTAIABI: MHUKPOOHOIO-
risuelK, kepcetkimrep (MAD®ABMC, ITBT),
VBITTBI  DJIEMEHTTEpAiH (KOpFachlH, KaJMHH,

MBIIIBSK, CBIHAN) KypaMbl, IMECTUIHATED MeEH
MUKOTOKCHHJICp.3epTTey  HOTHXKENepi  KaHT
KBI3bUIIIACHIHAH ~ TEKTUH  KOHIEHTPATHIHBIH,
KYTepi, KapaKyMbIK JKoHE Oupmail YHIapBIHBIH
Kayincizaik kepcerkimrepi KO TP 021/2011
TajantapbiHa COWKeC eKEHIITIH KOPCETTI.

Kectre 3. KaHT KpI3bUILIACBIHAH ajibIHFAH TIEKTUH KOHICHTPATHIHBIH JKOHE TYTac YHTAKTAJIFaH YHHBIH KayiIlcCi3mik

KepCeTKiITepi
Haxkrsl HOTIXKETIED

Kepcertkinr araysl, exmiem OipJriri [exTnn 1 coprtThl Onnai ryrac ryrac

KOHICHTpATHI yHbI YHTaKTaJFaH YHTaKTaJIFaH
KYrepi YHBI KapaKYMbIK YHbI
MuKpoOHOIOTHSUITBIK KOPCETKIMITEPi:

MA®ABMC, KTB/, kem emec AHBIKTAIIMA/IBI 1x10t 2x102 3x10?

ITBT 1,0 r enimzae aHBIKTAJIMaIbl aHBIKTAJIMaIbl aHBIKTAJIMaIbI aHBIKTAJIMaIbl
AybIp MeTasap, MI/Kr:

KOpPFachIH 0,0737 0,102 0,115 0,175

KaJMHi 0,0017 0,023 0,019 0,069
CBhIHAI AHBIKTAJIMAIBI AHBIKTAJIMAJIbI AHBIKTAJIMAIbI AHBIKTaIMAa bl
MBIIIBIK AHBIKTAJIMAaIbI 0,018 AHBIKTAJIMAa b AHBIKTAIMAIbI

[ectumuarep, Mr/kr:
I'XII (a—, B—,y — usomMepJepi) AHBIKTAJIMAIBI AHBIKTAJIMAIBI aHBIKTAJIMAIbI AHBIKTaIMAabI
renTaxyop AHBIKTAIMAIBI aHBIKTAIMAIBI aHBIKTAIMAIBI AHBIKTATIMAIBI
JJIT >xoHE OHBIH METa0OTUTTEPI AHBIKTAJIMAIBI AHBIKTAIMAIBI aHBIKTAJIMAIbI AHBIKTaIMAabI
MUKOTOKCHUH/IEP, MI/KT:
adatokcud By AHBIKTAIMAIBI aHBIKTAIMAIBI aHBIKTAIMAIBI AHBIKTATIMAIBI
JIe30KCHHUBAJICHO AHBIKTAJIMAIBI AHBIKTAIMAIBI aHBIKTAJIMAIbI AHBIKTaIMAabI
3eapajcHOH AHBIKTAIMAIBI aHBIKTAIMAIBI aHBIKTAIMAIBI AHBIKTATIMAIBI
T-2 TOKCHH AHBIKTAIMAIBI AHBIKTAIMAIBI aHBIKTAIMAIBI AHBIKTATIMAIBI
«ApIan» COPTTbl KaHT KbI3bUIIIACHIHAH JMaiibIHAAy VIIH KaMBIPABIH KacHeTTepl Kaial

QIBIHFAH TICKTUH KOHIICHTPATHIH JKOHE TYTac
YHTaKTaJFaH JKyrepi, KapakyMbIK VHBIH KOJJIaHa
OTBIPBIIN, OIpIHII CYpBINTHI OMIail YHBIHAH Y3aK
Mep3iMZie  caKTayFa apHallFaH TajeTaiap/bl
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©3TEPETiHIH aHBIKTAy MaHbI3ABl 00516l OChIFaH
OailTaHpICTEI 013 TEKTHH KOHIIEHTPATHIHBIH 5,0;
10,0; 15 sxone 20,0% wmemmrepieMecidiy OipiHII
CYPBINITHI OWIall YHBIHBIH JKENIMINE CarachlHA
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ocepin 3eprremik. bakpulay ymiH —MeKTUH
KOHIIGHTpAThl JKOHE TYyTac YHTAaKTalIFaH YH
KOCBUIMaraH ChIHaMa aibeIHIbl (kecTe 4). Kecte
KOPCETIIreH  3epTTey  HOTWXKeNepi  MEeKTHH
KOHIICHTPATHIHBIH MOJIIIePiH apTThIpFaH CalbIH
JKETIMINIe KaCHeTiHIH TOMEHICHTIHIH KOpCeTTi,
COHBIMEH Karap OHBIH camachkl camnachiga

ToMmeHaeial. Amaiima, 5, 10 % mextun

KOHIICHTPAThIH  KOJIJAHFAaH  Ke3lle  JKeJiMIIe
CamnachlHBIH CEPHIMJUIIK JKOHE CO3BUIFBIIITHIK
KaCHETIHIH apTKaHIBIFBIH KOPCETTI, all aphl Kapait
[IEKTUH KOHIIEHTPATBIHBIH MOJIIIEPIH apTThIPFaH
Ke3[le JKEeJIMIIE KACHUETIHIH TOMEHIEHTIHIIr
aHpIKTanabl.  OchbiraH  OaiIaHBICTBI, MEKTHH
KOHIIEHTPATBHIHBIH ONITUMAIIBI 1o3ackl 10%.

Kecre 4. KaHT KbI3bUIIIACHIHAH AJIBIHFAH IEKTHH KOHIIEHTPATBIHBIH O1piHIII COPTTHI OMail YHBIHBIH XKeTiMIIe KacHeTiHe

acepi
Kepcetkimrep aTays [IeKTHH KOHUEHTPATHIHBIH
Bakpuray memepi, %
5,0 10,0 15,0 | 20,0
JKemimie cansl, % 31,36 31,35 | 31,35 | 31,36 | 31,3
6
JKemimire camacsl, 74 75 75 82 89
Kenimure nehopmanusicbiH
emey (KJ10), acnan 6ipiri
5,0; 10,0 xome 15,0 % wmemmepnemeneri JKENIMINEHIH ~ camacklHa  ocepi  3epTTeNiHL.

MEeKTUH KOHIeHTpaThHBIH  95,0:5,0; 92,5:7,5;
90,0:10; 87,5:12,5; 85,0:15; 82,5:17,5; 80,0:20;

Bakpinay peTiHIE NEKTHH KOHIICHTPAThl >KOHE
TYyTac YHTAaKTaJFaH YH KOCBbUIMaraH CblHaMa

77,5:22,5 xoHe 75,0:25 apakaTbIHACHIHIAFBI anpiHABLl.  3epTrey HoTIkenepi 1 cyperre
OipiHII COpTTH OMmAl J)KOHE TyTac YHTaKTaIFaH KOPCETIITEeH.
Kyrepi, KapakyMbIK YHIApBIHBIH KOCIACBHIH/IAFbI
100 110
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g /‘/:/ 2 —
2 8 o 90 —A
£ o g /,/./‘ﬁ//'/
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Bunaii )xoHe TyTac yHTaKTaJIFaH KapaKyMbIK YHEIHBIH apa | bugail skoHe TyTac yHTaKTajdFaH JKyrepi YHBIHBIH apa
KaTbIHAChI KaTbhIHACHI
—— MEKTUH KOHIICHTPATHI KOCBUIMaFaH
—_— L 5 % KaHT KbI3BUIIIACHIHAH aJIbIHFAH IIEKTUH KOHIICHTPATHI
10 % KaHT KbI3bIJIIAChIHAH aJIbIHFaH IMEKTUH KOHICHTPATHI
15 % KkaHT KpI3BIIIIACEIHAH aJIbIHFaH MEKTHH KOHIIEHTPATHI

Cyper 1. KaHT KpI3pUIIIACHIHAH albIHFAH TEKTHH KOHIIEHTPATHIHBIH OWIail YHBIHBIH JXOHE TYTac TAapTBhUIFaH YH

KOCTIACBIH/IAFBI JKEJIIMIIe KacHeTiHe acepi

CypeTTe Kepim OTHIPFaHBIMBI3IAN, TTEKTHH
KOHIICHTPATHI KOJITAHBUIMaFaH TYTAC YHTAKTaIFaH
KYTepi, KapaKyMbIK YHIAPBIHBIH KEIIMIIIe KaCHEeTi
TOMCHJIICHI, COFaH cail OHBIH camachlia
TeMeHnereH. byn jxyrepi YHBIHBIH KypambIHIA
KETIMITIES aKybI3JapbIHBIH 00IMaybIMEH
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TYCIHOipineai. Auaiaa, NMEKTHH KOHIIEHTPATBIH
KOJITaHFaH Ke3Jie JKEJTIMILIE CaImachIHBIH
CEPITIM/ILTIK JKOHE CO3BUIFBIIITHIK KACHETi apTajIbl.

MakapoH KaMBIPBIHBIH CallachlH KOPCETETiH
0acTel KacHWeTi, OHBIH PEOJOTHUSIBIK KaCHETi
Oompim  TabbuTaAbl, cebebdl OHBIH KYPBUIBIMBEL,
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nedopmarus KacHuerTi, CepITIM/ILTIT,
CO3BUIFBIIITHIFBl JKOHEAE Oacka KepceTKirepi
JaiiblH eHIM/I IIBIFapy OapbICBIHAA KaMBIPIBIH
cUmNaTTaMachlH  aHbIKTaiiabl. OChl  alTBUIFAH
0apIbIK KacueTTTep KeJeciaen HET13T1
(dakToprapMeH aHBIKTAJaJbl: YHHBIH CalachIMEH,
KaMblp ~ WIEy  MapaMeTpiepiMeH. MakapoH
KaMBIPBIHBIH PEOJIOTUSIIBIK KaCHETTEpI MaKapoH
OHIMJEpiHIH camacklHa TiKelel ocep eTemi.
Kaprtemait  paOpukarrapablH ~ PEOJOTHSIIBIK
KAaCHeTTepl TEXHOJIOTHSIIBIK TIPOIECCTIH KYPY
0aphICBIHA OPTYPJ MPOIECCTEPAiIH dCepiHEH
Y3IOIKCI3  e3repil  OTBIPAmbl, TEXHOJOTHSIIBIK
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MPOLIECTEP INKI3aT KYPaMBIHBIH KaFJaibIHA KOHE
KYPBUIBIMBIHA,  JKapThutaih  (haOpuUKaTTapIbiH
CYWBIK JKOHE KaTThl (ha3zamapblHBIH apakaThl-
HacblHa, KaMbIp (PepMEHTTEpiHIH OeICeHmUTITiHEe
acep eTei.

2 cyperte «CTpyKTypOMETp» KYPBUTFBICHIH-
Ja TIEKTHH KOHIICHTPAThl KOCBUIFAH JKOHE
KOCBhUTMaraH Ouaii )KoHe TYTaC TaPThUIFaH XKYyrepi
VHBIHBIH KOCITIAChIHAH YKACAJIbIHFAH KaMBIPJIbIH
CEePHIMAUTIK XOHE HMUITIMTIK IedhopManusuIapbiH
3epTTCY HOTHXKENEpi  KENTIpAreH, ajblHFaH
HoTmwxkenep Excel mporpamMMachkiHia eHICII.
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Cyper 2. KaHT KbI3bUIIIACBIHAH AJIbIHFAH MEKTHH KOHIIEHTPATHIHBIH OWall OHE TYTaC TApThUIFAH KYrepi YHBIHBIH
KOCIIaChIHAH JaWbIHIAIFaH KAMBIPIBIH CePIIMILTIK jKOHE HKeMIUTIK AedopMaruschiHa dcepi (a —TIeKTHH KOHIICHTPATHI

KOChlJIMaraH, 0 —IeKTUH KOHICHTPAThI KOCBLIIFaH )

ATBIHFaH 3epTTEeY HOTHXKENepPi KOPCETKEH-
Jieil, erepie Kocmaja TYTac TapTBUFaH Xyrepi
YHBIHHBIH MOJIIEpiH KOOCHTKEH CalblH KaMbIp-
JIBIH CEepPIIMAUIITT TOMEHACH, al WKEeMJUIIri
apransl. Anaiina, 10% - ¥a JeifiH YHTaKTaiaraH
JKYrepi  YHbIH  KOCKaHJa, KaMbIp  JKaKChl
PCOJIOTHSNIBIK ~ KacHeTTepre ue OOJIIbl  KOHE
OipiHII CypbINTHl OWAail yHBIHAH JKacajlfaH
KaMBIP/IbIH carachblHaH KeM TYCIICHTIHIH ararl
oTyre 6onans! (0akpiiay). [lekTHH KOHIICHTPATHIH
KOJIJIaHa OTBIPHIN, OWail MEH TyTac YHTaKTaJIFaH
JKyrepi  YHBIHBIH ~ KOCMAChIHAH  JKacallFaH
KaMBIPIBIH cepmimai KOHE HAKEMIUTIK
nedopmarsapeiH Tanmay aepekrepi 15% - ra
JICHIH YHTaKTaJ FaH )KYTrepi YHBIH KOJIIaHFaH Ke3/1e
KaMBIp JKaKChl PEOJIOTHSUIBIK KacHeTTepre ue

OONFaHIBIFBIH JKOHE OipiHIN CYpBINTH OuIai
YHBIHAH JKacallFaH KaMBIPJbIH CalachblHaH KeM
TYCIEUTIHIH KopceTTi (0aKbLIay).

Kopvimuinowt

Kazipri yakpITTa eHmipymrinepmiH Herisri
MiHJIETi, €H aJJbIMEeH, TYTHIHYIIbIIAp YIIiH
OHIMHIH  KayilCI3[iriH  KaMTaMachl3  eTyre
KaTBICTBl 3aHHAMAJBIK HOpPMaJlap[bl  CaKTail
OTBIPBITI, CalaHbl Y3/IKCI3 JKakcapTy OOJbINI
Ta0butaabl.OChiFad  OalIaHBICTBI  TajeTajiap
OHJIIpICiHIIE TaOWFU  JCTOKCUKAIUS  PETiHJE
MEKTUH/II 3aTTap bl KOJIJAHY XaIBIKTHIH TaFaMIbIK
YKOHE OMOJIOTHSIIBIK KYHIBUTBIFEI dKOFAPHI KAyiInci3
TaraMFa JIETCH KAKCTTUIIKTEPiH KaHAaFaTTaHIBIPY
MOCeJIeCiH menryre MyMKinaik oepeni. Kypamerana
MeKTUHI 3aTTapbl 0ap eHIMIEpAiH MAaHBI3IbI
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OMONOTHSUTBIK ~ OCJICEHNI  KacHeTTepiHiH  Oipi
MEKTUHHIH KOMILJICKC TY3Till KACHUETi, OJ KacHeT
MEeKTUHHIH PagUOaKTHBTI JKOHE ayblp MeTaijap
HOHAApBIMEH e3apa ocepiHe HerizgenreH. Kant
KBI3BUIIIACHIHAH aJIbIHFaH MIEKTUHHIH
stepudmkanus  nmopexeci temen 31,4 %, an
KOMIUTEKC TY3yIIi Kacueti sxorapsl 270 mr Pb2+/r
EeKEHJIT JONENIeHreH, Ol JACreHiMI3 >KaHaJaH
IIBIFAPBUTFAH TEKTUH Kypamjaac eHIMIi, aybip
METaNIapMeH ThIFBI3 XENaTThl OalaHbIC Ty3e
aJNaThiH, TAOUFU JETOKCUKAHT PETiHAC KOJNIaHyFa
YCBIHYFa 00JIaJIbI ICTCH CO3.

lanerara apHan¥aH KaMbIpAbpl JadbIHIAY
YIIiH K9HE 3epTTey JKYMBICTApbIH XKYPTi3y YIIiH
OipiHmi copTThl Oupait yHel, bynan 237 copTThl
Kyrepi geHepiH xoue LlloprananHckas 3 cOpTTHI
KapaKyMBIK JOHJICPIH YHTAKTAY apKbUIbI AlIbIHFaH,
TyTac YHTAKTaJFaH KYrepl »MoHE KapaKyMbIK
yHIapbl anbiHael.  JKYpri3iireH  opraHosenTH-
KaJTBIK JKoHE (PM3UKA-XUMHSIIBIK KOPCETKIIITEPIiH
3epTTey HOTIDKENepi OipiHII COPTTH OMAail YHBI
MEH TyTac YHTakraiaraH okyrepi yael HK
TajanTapblHa cail eKEHMITH KOpCeTTi. «ApIaaH»
COPTThI KAHT KbI3bUIIIACHIHAH ANBIHFAH TMCKTUH
KOHIICHTPATBIHBIH OHE JIOHI-TaKbUIAapAapaaH
QIBIHFAH TYTaC VHTAKTaJIFaH VHHBIH TaraMJIbIK
Kayincizairi aHelKTanapl. bipiHm copTTel Oumai
VHBIHAH TajeTa JaiblHaay OapbIChIHIA TEKTHH
KOHIEHTpaThIHBIH - 10%, TyTac yHTaKTanaraH
Kyrepi yHBIHBIH - 15%, Tyrac yHTaKTainFraH
KapakyMbIK VYHBIHBIH - 20%ontuManasl 103achl
AHBIKTAJIBI JKOHE OeKITUIN, OyHmald mNalbI3IbIK

apakaTblHacTa  JKEIIMINEHIH  KacheTi  JKoHe
KAMBIPJIBIH ~ PEOJIOTHSUTBIK KACHETTepl ChIHaMa
yirire  ykcac.  «ApaaH»  COPTThl  KaHT

KBI3BUIIIACHIHAH aJIbIHFAH TMEKTHH KOHIIEHTPATHIH
KOJIJIaHy KaMBIPJIBIH CEPIIMILTIK )KoHE HKEMILTIK
KAaCHUETTEPiH apTThIpyFa MyMKIHJIIK Oep/ii.

OcwifaH opail Tajera eHIIpICiHIE TeMEH
aTepu(UKANUSIBl  TEKTHUHJI KOJJaHy AaiKbIH
(YHKIIMOHANJIBIK KaCHETTepi Oap OMOJIOTHSIIBIK
TYPFBIIaH TOJBIKKAH/IbI, TYOCTeiIl jkaHa Kayirci3
TaMak OHIMJEpiH JKacayJblH KEH NepCIeKTH-
BaJIapbIH allabl.
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STUDY OF THE EFFECT OF THE FERMENTATION PROCESS ON
THE BIOCHEMICAL CHARACTERISTICS OF VIGNA RADIATA.
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This article provides a comparative assessment of the chemical composition, the content of vitamins, minerals
and amino acid composition of ordinary and fermented mung bean seeds, Vigna radiata. The seeds of Vigna radiata
of the domestic selection ""Zhasyl Dan'" are the object of research. In order to increase the biological values of Vigna
radiata seeds and improve their biochemical composition, a fermentation process was carried out. The effect of the
fermentation process on the biochemical and amino acid composition of Vigna radiata seeds was studied. The
fermentation process of mung bean seeds occurs due to the activation of a number of biochemical compounds and
enzymes contained in the seed itself. The main substances that participate in and influence fermentation are amylases,
proteases, lipases, gibberellins and other phytohormones such as auxins and cytokinins, polyphenols and antioxidants.
Fermentation of Vigna radiata seeds was carried out at room temperature 20° C for 72 hours. The seeds were placed
in a plastic container, then covered with drinking water also at room temperature. The water level was monitored every
12 hours. The research was carried out in the accredited testing laboratory "Regional Testing Laboratory of
Engineering profile "Structural and Biochemical Materials' on the basis of M. Auezov South Kazakhstan University,
Shymkent. As a result of the study, it was found that fermentation of Vigna radiata seeds leads to an improvement in
Dhysico-chemical properties. This is due to the strengthening of the amino acid composition of the Vigna radiata seed,
especially the effect of fermentation has a positive effect on essential amino acids. It was found that as a result of
fermentation, the level of essential amino acids increased in the following order: valine — by 25.4%, leucine — by 32.8%,
phenylalanine — by 27.7%, threonine — by 44.9%. There was also a decrease in the indicators of anti-nutritional
substances - in particular, there was a decrease in the amount of oligosaccharides. Due to the activation of the enzyme
systems of the seed itself, their nutritional and biological value increases.

Keywords: Vigna radiata, amino acids, fermentation, functional foods.

MN3YYEHUE BJIUSHUSA [TPOUECCA ®EPMEHTAIINU HA
BUOXUMHNYECKUE XAPAKTEPUCTUKU VIGNA RADIATA.

A.A. MAKEHOBA™ C.J]. MYCAEBA

(FO:xno-Ka3zaxcranckuii Yuusepcuret um. M. Ay330Ba,
Pecnybsiuka Kazaxcran 1600018, r. lIbimkenT, np-T Tayke Xana, 5)
DJeKTpOHHas 1I0YTa aBTopa-KoppecnonaenTa: aliyamakenova02@gmail.com*

B smoit cmamve npedcmagnena cpasHumMenbHAA OYEHKA XUMUUECKOZ0 COCABd, COOEPHCAHUe GUMAMUHOE,
MUHEPATILHBIX 8EU{ECIE U AMUHOKUCIOMHO20 COCMABA CeMAH 00bIUH020 U (epmenmuposannozo 60606 Vigna
radiata. B kauecmee 00vexma uccied06anus eblcmynaom cemena 60606 mynz omeuecmeennoii cenexyuu «Kacoin
Mony. C uenvlo nogviuwienus Ouonocuueckux noxaszamenei yennocmu cemsan Vigna radiata u ynyuwenus ux
Ouoxumuueckozo cocmasa nposoounu npoyecc pepmenmayuu. Boino uzyueno eausnue npoyecca pepmenmayuu na
OuoxXumuuecKkull U AaAMUHOKUCTOMHbBLL cocmae ceman Vigna radiata. Ocnosnvimu eewjecmeamu, Komopwle
yuacmeylom u 1uAlom Ha epmenmayuio, AGNAIOMCA AMULA3ZbL, NPOMeEA3bl, TUNA3bl, 2UOOEPeNIunbl U Opyzue
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dumozopmonsl, maxkue KaK ayKcuHvl U YUMOKUHUHGL, NOAugenonsvl u anmuoxcuoanmol. Depmenmayus cemau
Vigna radiata npoeoounace npu xomnamnoii memnepamype 20°C ¢ meuenue 72 uacos. Cemena 0vliu nomeuienst 6
naacmMuKogyl0 mapy, oanee ux HOKpbleaniu RUMbvegoll 6000i maKice KOMHaAmMnou memnepamypst. Konmpons yposns
60061 npouseoounca xaxycovie 12 uacoe. Hccnedosanua o0viiu npogedenvl ¢ aKKpeoumoGanHol UCRbIMAMmMenbHol
nabopamopuu «Pecuonanvnaa ucnvimamensvnas nadopamopus umdyiceHepro2o npoguna «Koncmpyxkyuonnsie u
ouoxumuueckue mamepuanvty na d6aze FOxcno-Kazaxcmanckozo Yuugepcumema um M. Ayzoea, 2. Illvimkenm. B
pe3yibmame uccied06anus Ovlio 6blACHEHO, Umo (epuenmayun ceman Vigna radiata npueooum K noGvluieHUI0 UX
0UON02UYeCKO UEHHOCIU 3G CUuem YIyYuienus cOanancupo8anHoCmu 00u|e20 cocmasa AMuHOKUCI0M, 4 MaKice
POCIY GaMNCHENMWMUX NUU{EEHIX KOMNOHEHNO6 0714 MEXHON02UU NULe8bIX NPOOYKMOE 1 numanus uenogexa. Tax,
Ouonozuueckas yennocms ceman Vigna radiata 0o pepmenmayuu cocmaenana 60 %, a nocne pepmenmavyuu — 51 %.
Takoice 6b110 3ahuKCUpPoBano CHuIICEHUE KOMUYECEA AHMUNUMAMEIbHBIX GEU{eCNE — NPOU3OULI0 YMEHbULEHUE
MAcco6oil 00U 0AU20caxapuoos. 3a cuem AKMUGAUUU (EPMEHMHBIX CUCIEM CAMOZ0 CEMEHU HOGLIUIACINCA UX
Ruwiean u GUOIO0ZUYNECKAs UEHHOCHTD.

KuioueBsie cioBa: Vigna radiata, aMMHOKHCJI0THI, epMeHTANUSA, GYHKIHOHATbHbIE MPOAYKTHI
NUTAHMSA.

GOEPMEHTALIMS TPOLUECIHIH VIGNA RADIATA TYKBIM/IAPBIH
BUOXUMMUAJIBIK CUTIATTAMAJIAPBIHA OCEPIH 3EPTTEY.

A.A. MAKEHOBA*, C.JI. MYCAEBA

M. 9y3308B arbiHAaFbl OHTYCTik KazakcTan YHUBepcuUTeTi,
Ka3zakcran Pecny6aukacsl, 1600018, IlIbiMkeHT K., Tayke XaH a-ibl, 5
ABTOp-KOPPECTIOHICHTTIH EKTPOHBIK nomrackl: aliyamakenova02@gmail.com*

byn makanada kaodimei dcone pepmenmmenzen Vigna radiata myKbiMOapuIHbIH XUMUATIBIK Kypambl,
0apymenoep, MUHEPANOap Hcane amMuHKbIMKbLIO0APbIHbIY KEPAMbl, CATbICIMbIpMAbl mypoe dazananadsl. 3epmmey
oovexkmici peminde omanowlk "Kacwin [on" cenexyuacvinviy Vigna radiata myxeimoaput 60o1vtn maodsinaowt. Vigna
radiata myKpIMbIHBLY OUOOZUANBIK, KYHOBUIbIZbIH APMIMBIPY HCIHE 01aPObIH, OUOXUMUATIBIK KEPAMbBIH JHCAKCAPHLY
Mmaxcamoinoa hepmenmayus npoueci sncypeizinoi. Depmenmayua npoveciniyy Vigna radiata myKpimoapviHoiH
OUOXUMUATIBIK HCIHE AMUHKBIUKBLIObBIK KYPaMblHa acepi 3epmmenoi. Auiblmyza KamvlCAmMylH JHcIHe ICep ememiH
Hezi32i 3ammap - amunazanap, npomeasanap, 1URA3ANAp, 2UdOepenIUndep IHcaHe aAyKCUHOEP MeH YUMOKUHUHOED,
nonugenonoap rxcone AHMUOKCUOGHMMApP CUAKMbL dacka pumozopmonoap. Vigna radiata mykvimoln ghepuenmayusn
npoueci 6oame memnepamypacwvinoa 20° C 72 cazam iminde neypzizinoi. TyKpimoap niacmukaivl Konmeiinepnepze
OPHANLACMBIPBLIObL, COOAH KeliH 0oime memnepamypacvinoa ayvlz cymet xyeaovinovt. Cy deHzeiiin oaxwinay ap 12
cazam caitvin Jcypeizindi. 3epmmeynep Illvimkenm kanacel, M. Oye306 amwvinoazwr Onwmycmix Kazaxcman
YHUgepcumeminiy 6azacvinoa "KypoliabiMObIK HeoHe OUOXUMUATBIK Mamepuanoap "unsicenepiik oeitindei Ouipnix
COIHAK 3epmXxXanacwvlnoa’ akkpeoummenzen ColHAK, 3ePMXAHACLIHOA MHCYPRi3inoi. 3epmmey Hamudcecinoe Vigna
radiata myKvimoln hepmenmayus npoyeci puuKa-xumuAIbIK KACUEmmeEPinin HeaKcapyblHa IKeJ1emini aHblKmaiobsl.
byn Vigna radiata myKbimulnvly amMulKbIUMKbLIOGPLIHBIY KYPAMbBIHBIY JHCOAPLIIAYbIHG Oaillanvicmel, acipece
auitmyovly acepi ManbI30bl AMUHKLIMKBLIOAPBIHAG OH dcep emedi. Depmenmayus nPOUecin HamuIHcecinoe Manbl30bl
AMUHKBLUKBLIOAPLIHBIY, OeH2elll Keneci pemnen Hco2apuliazanvl aHblKkmanowvl: éanun — 25,4%, neayun — 32,8 %,
denunananun — 27,7 %, mpeonun-44,9 %. Conoaii-ax, Kopekmix 3ammapaa Kapcvl 3ammapovly moMeHOe2eHi
AHBIKMAN0bl-AMAn QUMKAHOA, 0U20CAXapuomep CAHbIHLIH MmomeHnoeyi Oaiukanovl. TyKbimuvly epmenmmik
Jucyiienepin 6encenoipy apKbiibl 01apOblH, MA2AMObIK HCIHE OUOTIO0ZUATBIK, KYHOBLIbIZBL ApmMAobl.

Heri3sri ce3nep: Vigna radiata, aMuHKBIIKBLIAAPHI, GepMeHTAIUSA, PYHKIMOHAABI TAFaMaap.

Indroduction circumstances have also been accompanied by a

The global COVID-19 pandemic has decrease in physical activity and a general change
revealed the following nutritional problem for in the rhythm of life. As a result of these reasons,
society: the increased consumption of ultra- there has been an urgent need to change the
processed products. Ultra-processed products are society's diet towards its functionality and
those that are developed using artificial food usefulness.
additives — flavors, emulsifiers, thickeners and Given the state of the environment,
other artificial food ingredients. This has led to a increasing environmental risks, poor nutrition
phenomenon in nutrition that results in the so- should be considered as a factor directly affecting
called "hidden hunger" - a condition characterized the health of the body. This can include such
by a deficiency of vitamins and minerals [1]. These elements as decreased immunity and the
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occurrence of various diseases associated with
human nutrition [2]. In accordance with the UN
Sustainable Development Program, in which the
Republic of Kazakhstan also actively participates,
one of the goals is to eliminate hunger This is
consistent with the state policy in the field of food
production [3].

The main task of the government of
Kazakhstan is to correctly formulate a healthy
nutrition culture for the population of the republic.
This task includes providing the body with the
necessary food components - microelements,
macroelements, vitamins, dietary fiber, probiotics
and enzymes. The key direction in the field of
development of the food industry is the
development of modern technologies for the
production of functional food products, since such
products help to provide rational nutrients and
prevent the risks of disease development [4].

In the production of functional foods, the
origin of the raw material source, its composition
and useful properties are of great importance. In
southern Kazakhstan, mung beans (Vigna radiata)
are widely used in the diet.

Vigna radiata (other names - mung beans,
Asian golden beans is an annual plant; a species of
the genus Vigna of the legume family (legumes).
Vigna radiata is widespread among Asian
countries such as India, Vietnam, Pakistan, China,
Indonesia, Uzbekistan and Tajikistan. Since Vigna
radiata has a high caloric value and relatively low
production costs, it occupies a significant place in
the diet of these countries. In Kazakhstan, Vigna
radiata is consumed mainly in the southern regions
of the country [5].

When creating functional food products, the
safety indicators of raw material sources are
subject to in-depth analysis. As a result, certain
limitations arise in the use of chemical methods of
fermentation of Vigna radiata seeds. The negative
aspects of chemical methods of fermentation of
mung bean seeds include the relative high cost of
enzymes available on the market, since such
methods will entail the need to eliminate excess
chemicals that can negatively affect the body and
human health. Also, some methods of chemical
fermentation may require technological re-
equipment of the entire process. This may cause
additional costs and have a negative impact on
economic feasibility as a whole [6].

The relevance of the topic is justified by the
absence in Kazakhstan of a functional product
based on fermented mung bean seeds, which have
high biological value due to the vitamins, minerals
and amino acids they contain.

Materials and research methods.
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The object of the study is the seeds of Vigna
radiata of the domestic selection "Zhasyl Dan".
The studies were conducted from October 2023 to
March 2024 in the department of testing
laboratories "Testing regional laboratory of the
engineering profile "Structural and biochemical
materials" of the Auezov South Agricultural
University. Microelements and macroelements of
Vigna radiata seeds were determined as a result of
X-ray fluorescence energy dispersive
microanalysis. The biochemical composition of
Vigna radiata was determined using a Varian Pro
Star high-performance liquid chromatograph. The
content of the main food components, vitamins,
minerals, as well as the amino acid composition
were established according to GOST methods and
scientific research in this area. Biochemical
parameters of Vigna radiata were determined
according to GOST971731 [7].

Recent studies have shown that the safest and
most cost-effective method of fermenting mung bean
seeds is fermentation based on the use of the plant's
own enzyme system, without the use of additional
chemicals. The plant's enzyme system is activated by
germinating the seeds in ordinary water.

As a result of the germination process,
enzymes that were initially in an inactive state
become activated upon receiving sufficient
moisture. This moisture provides the necessary
conditions for enzyme activation, which in turn
stimulates the metabolism of nutrients within the
mung bean seed. The enzymatic activation
accelerates various biochemical processes, leading
to significant reorganization of key enzymes,
particularly those involved in amylolytic and
proteolytic pathways. Simultaneously, this process
triggers a shift in the composition of compounds
within the seed: the concentration of insoluble
compounds decreases, while the level of soluble
compounds increases. This transformation
enhances the overall nutritional profile of the mung
bean by making its nutrients more readily available
and digestible. [8].

For this study, the X-ray fluorescence
analysis (XFA) method was used. This method is
one of the modern methods of spectroscopic
analysis and allows obtaining accurate data on the
elemental composition of a substance. As a result
of using XFA, the mineral composition of mung
bean seeds was determined [9].

Results and discussion

As a result of the fermentation process of
mung bean seeds, the level of proteolytic enzymes
increased more than twofold. However, in the
subsequent 60 hours of the fermentation process,
the mung bean proteinase level gradually
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decreased as a result of the increase in the acidity
of the medium [10].

During mung bean seed germination,
significant biochemical transformations occur,
enhancing the biological activity and nutritional
value of the sprouts. Mung bean seeds and sprouts
are rich in bioactive compounds with various
health-promoting properties, including
antioxidant,  antidiabetic,  anti-inflammatory,
antimicrobial, antiviral, antianemic, and antitumor
effects. They also exhibit antihyperlipidemic,
antihypertensive, and antimutagenic activities,
making mung bean sprouts a valuable ingredient in
functional and preventive diets. [11].

The germination process triggers notable
changes in the composition and concentration of
key organic compounds such as proteins, lipids,
and carbohydrates. Proteolysis of seed proteins
generates new biologically active peptides. For
instance, the storage protein vicilin, which is
known to cause allergic reactions in some

individuals, loses over 70%  of its
immunoreactivity during germination,
significantly reducing the risk of allergic
responses.

Additionally, there is a marked reduction in
anti-nutritional factors such as phytic acid,
hemagglutinins, protease inhibitors, and tannins.
For example, the reduction in phytate levels can
range from 15-76%, which enhances the
bioavailability of essential minerals like zinc, iron,
and calcium. Furthermore, the levels of minerals
such as sodium, potassium, phosphorus,
magnesium, and manganese are observed to
increase during sprouting [12].

Moreover, the content of oligosaccharides,
including raffinose and stachyose, which are known
to cause digestive discomfort such as flatulence,
decreases significantly during germination. As a
result, sprouted mung beans offer improved
nutritional quality and are better suited for broader
use in therapeutic and preventive nutrition.

Table 1. Amino acid composition of Vigna radiata seeds before and after fermentation (mg/100g product)

Amino acid Vigna radiata seeds | Germinated seeds of
before germination Vigna radiata
Replaceable:
aspartic acid 2096 2720
alanine 384 423
arginine 1118 1326
histidine 620 841
glycine 1072 1327
glutamic acid 3555 3712
proline 772 854
serine 987 989
Essential:
phenylalanine + 1019 1301
tyrosine
valine 636 798
isoleucine 992 1348
leucine 2112 2806
tryptophan 133 218
threonine 1274 1847

As can be seen from Table 1, germination of
Vigna radiata seeds leads to an increase in their

biological value by improving the balance of
the overall amino acid composition with an increase
in the share of the most important for food technology
and human nutrition Thus, the biological value of
mung bean seeds before fermentation was 60%, and
after fermentation - 51%. [13].

The organic acids identified in mung bean
sprouts play a crucial role in key metabolic energy
processes and contribute to the biosynthesis of
various metabolite groups, while also supporting
the digestive system. Succinic acid, a byproduct of
the Krebs cycle, serves as an endocrine stimulant,
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exhibits antioxidant properties, and plays a
significant role in mitigating mitochondrial
dysfunction, which is linked to the development of
several diseases such as atherosclerosis, diabetes,
and neurodegenerative disorders [14].

Lactic acid, another important component, is
essential for brain metabolism, particularly in
recovery from traumatic brain injuries. It also plays
a role in reducing lipolysis in adipose tissue,
enhancing calcium bioavailability, and
demonstrating anti-inflammatory effects. These
properties underscore the broad health benefits of
organic acids in maintaining metabolic balance and
supporting overall health.
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Table 2. Biochemical composition of Vigna radiata before and after germination

Name Contents, per 100 g of product
Vigna radiata Vigna radiata
seeds before seeds after
germination germination

Protein 23.18 27.82

Fats 1.3 0.8
Carbohydrates 52.9 40.2
Water 13.56 35.12
Ash 3.65 3.61
Vitamins, mg
Bl 0.49 0.76
B2 0.28 0.51
WITH - 0.05
RR 2.1 3.2
b-carotene 0.04 0.07
Minerals, mg
Magnesium 43.1 43.0
Sodium 52.89 55.98
Potassium 645.54 646.12
Calcium 81,12 81.15
Phosphorus 118.35 118.42
Iron 11.07 11.28

Macro- and microelements (calcium, iron,
zinc, etc.), vitamins and biologically active
compounds (hydroxycinnamic acids, flavonoids)
contained in mung beans also showed an increase.
Anti-nutrients — phytic acid, verbascose, trypsin
inhibitors, which prevent the bioavailability of
macro- and micronutrients, are eliminated by
fermentation.

The mass fraction of fats is reduced by 8%
due to oxidation and their breakdown into glycerol
and free fatty acids. The presence of vitamin C in
sprouted Vigna radiata seeds was noted, while
ascorbic acid was absent in unsprouted seeds. The
composition of minerals did not reveal significant
changes [15].

All the studied protein isolates from Vigna
radiata, in terms of their technological properties,
are not inferior to any other legume crop, except for
soybeans, which are mainly genetically modified.

Results and discussion

The study of mung bean fermentation has a
number of significant advantages that open up new
possibilities for improving the nutritional value and
functional properties of mung bean-based
products:

Increased bioavailability of nutrients: the
fermentation process reduces the content of anti-
nutrients, such as phytic acid, which binds minerals
(zinc, iron, calcium). This improves the absorption of
microelements, which is important for preventing
deficiency of these substances in the body.

Improved protein digestibility: Fermentation
promotes protein hydrolysis, resulting in the
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formation of peptides with improved digestibility
and potential biological activity. This is especially
important for increasing the nutritional value of
products and their use in diets that require high

protein digestibility.
Reduced allergen content: Some mung bean
proteins, such as wvicilin, lose their

immunoreactivity during the fermentation process,
reducing the risk of allergic reactions in susceptible
individuals. This makes mung bean-based products
safer to consume.

Reduced Oligosaccharide Content:
Oligosaccharides such as raffinose and stachyose,
which cause flatulence, are destroyed during the
fermentation process. This makes mung beans
more easily digestible and reduces the likelihood of
gastrointestinal problems.

Antioxidant and anti-inflammatory
properties: Fermentation increases antioxidant
activity, which helps protect the body's cells from
oxidative stress. It also increases anti-
inflammatory properties, which may be useful in
preventing chronic diseases.

Expanding the possibilities of application in
functional nutrition: Due to the improvement of
nutritional and functional properties, fermented
mung beans can be used in the composition of
products for the prevention and treatment of
various diseases (lowering cholesterol levels,
normalizing  blood  pressure, improving
gastrointestinal function) [16].

Thus, the study of mung bean fermentation
allows us to obtain products with improved
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properties, which opens up new possibilities for the
use of mung bean in functional and therapeutic and
prophylactic nutrition.

Vigna radiata is a very valuable vegetable
crop. It has high nutritional properties. An example
is the production of Vigna radiata in Uzbekistan.
Over the past ten years, the area under Vigna
radiata in this neighboring country has increased
from several hundred hectares to 140 thousand
hectares. Currently, Uzbekistan exports Vigna
radiata to China, Saudi Arabia, the Netherlands
and other countries at a price of up to 2 US dollars
per 1 kg. This is a very favorable price. At the same
time, farmers have the opportunity to cultivate
Vigna radiata as a second crop after winter wheat,
i.e. they get two harvests in one field season. Due
to this, a colossal economic effect is achieved.
Therefore, there is such a great interest in the Vigna
radiata crop from producers

State policy in the field of nutrition promotes
the formation of the value of ecology and food
hygiene, the creation of educational programs on
healthy nutrition for different categories and
groups of the population, which will improve the
quality of life of the population, increase life
expectancy, and improve the demographic
situation in the country. The introduction of
special, functional food products into the diet for
systematic use by certain groups of the population
has a beneficial effect on reducing the risk of
occurrence and development of diseases, including
those associated with professional activity,
maintains and improves health indicators [17].

Conclusion

Currently, research aimed at developing
food products with increased nutritional value is
relevant. The article presents the parameters of
Vigna radiata seeds before and after fermentation,
and the possibilities of its use in the production of
functional foods. The study found that fermented
Vigna radiata seeds have a balanced chemical and
amino acid composition in terms of nutritional
properties, which corresponds to modern
FAO/WHO recommendations, with the exception
of sulfur-containing acids. The functional
properties of Vigna radiata, i.e. protein solubility,
as well as thermal properties, are useful for the food
industry. Studies of the functionality of Vigna
radiata were conducted to develop technologies
for new product recipes. The fermentation process
made it possible to increase the beneficial
properties in the amino acid composition of Vigna
radiata, which makes it possible to use Vigna
radiata to create functional foods for various
population groups. Thus, Vigna radiata proteins
and their amino acids are very promising as sources
of raw materials for creating new food products.
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Active use of Vigna radiata in the production of
functional food products in our country will allow:

1. Enrich the diet by creating new
functional products.

2. Reduce the risk of occurrence and
development of diseases associated with vitamin
deficiency.

3. Make efficient use of local and
available raw materials.

4. Follow the food security program
and make a significant contribution.

5. To increase the export potential of
Kazakhstan.

6. Improve the health indicators of
the nation.

Currently, the only variety of domestic
selection approved for use (zoned) in the Republic
of Kazakhstan is "Zhasyl Dan" (the originator is the
Kazakh Research Institute of Potato and Vegetable
Growing). This variety is a variety of vegetable
Vigna radiata, at the same time this variety also
belongs to leguminous crops. The use of local raw
materials is a priority task in the creation and
production of food products.
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HU3YYEHHE COPTOBOI'O IIOMO.JIA MPOPOIIEHHON NMIIEHUAIIBI HA
JJABOPATOPHOU MEJIBHUIIE LAB MILL

N (7
 AK KYMAEBA 2 | 4.0. BEKBYCHHOBA* @

iD
E.H VPEAHYHK &

(Besiopycckuii rocy1apcTBeHHbIii YHHBEPCUTET MUIIEBBIX U XMMHYECKHX TEXHOJIOTHIA,
Benapycsn, 212027, r. MoruJes, np-t llImuara, 3
3anagno-Ka3zaxcraHckuii arpapHoO-TeXHHYeCKHil yHUBepcuTeT HMeHH JKaHrup xaHa,
Pecnyb6uauka Ka3zaxcran, 090009, r. Ypaasbck, yia. JKaurup xana, 51)
DrekTpoHHast oYTa aBTOpa-KoppecnonaenTa: aidana.bekbusinova@gmail.com*

B cmamuve npedcmasnensvt oannvie ucciedo6anus 6p1xo0a nPoOyKnoe npu cOpmosom nomoJjie RPOPOuIeHHO20
U HAMUEHO20 3epHa nuweHuuvl. B xode uccnedosanus nonyuenvl Hogvle OAHHBIE 00 OCHOBHBIX NOKA3AMEIAX
Kauecmea MyKu u3 0uoa102u4ecKu aKkmugHozo 3epua nuienuusl. byoem ookasana yenecoobpasnocms npumenenun
NPOPOWEHHO20 3ePHA NULEHUNbL KAK A/TbMEPHAMUBHO20 610A CHIPLA RPU NPOU3E00CcHée MyKU. B kauecmee od6vexma
UCCIe006aHUITI NPUMEHATIU 03UMYI0 Rutenuuy ypoicas 2023 zoda denopycckoii cenexkyuu copma «Pacceemy». Myky,
ROJIYUEeHHYI0 NymeM HOMOIA NPOPOULEHHOI U UCXOOHOU RUeHUUbl, CPAGHUGANU NO OCHOGHLIM HOKA3AMENAM
Kauecmea. Oouuil 6b1X00 MyKu U3 RPOPOULEHHO20 U UCXO0OHO20 3€PHA RULEHUYbL RPU COPHIOBOM NOMOE COCIMAGUT
68,7 % u 66,6 % coomeemcmeenno. Ycmanosneno, YUMo 6bIx00 MyKu U3 OUO102UYECKU AKMUGHOZ0 3¢PHA NULEHUNbL
na 2,1 % 6onvue, uem u3z HamueHozo0 3epHa nuienuysl. B pezynomame nomona nonyuensvt mpu copma myxu (gpicuiuii,
nepevlii u 6MOopoil) U3 NPOPOWEHHO20 U UCXOOHO020 3epHa nuieHuYybl. Bbixod ompybeil c Opannvix cucmem menvuie
Hna 0,3 %, uem év1x00 ompybeil ¢ pazmoavHblx u waugosannvix cucmem na 2,1 %. Ilpu oyenke kauecmea MyKa u3
NPOPOWLEHHO20 3epHA NO DeuU3He U 30]1bHOCHU NPEBOCX00UNA MYKY U3 UCXO0OHO020 3€PHA NULEHULbL.

KuarwueBble ciioBa: Myka, NIIEHUNa, OMOJOTHYECKH AKTUBHOE 3€PHO, NMPOPOILIEHHOE 3epPHO
NIIeHNbI, 0eJU3HA, 30JJbHOCTh, BHIX0 MYKH.
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LAB MILL 3EPTXAHAJIBIK JIUIPMEH/IE OCIPIVYITEH
BUJAUABIH COPTTBI YHTAKTAJIYBIH 3EPTTEY

E.H YPBAHYUK, A.K. K¥MAEBA, A.O. BEKBYCHHOBA*

(benapycs MeMilekeTTiK TaMaK KdHe XUMHSUIBIK TEXHOJOTHSJIAP YHUBEPCUTETI,
Benapycb, 212027, Moruaes Kanacsel, IMuaT nansbLibl, 3

Kourip xan ateiaaarel Bateic Kazakcran arpapiibIK-TeXHHKAJIBIK YHUBEPCUTETI,
Ka3zakcran, 090009, Opan kasacol, ZKourip xan keueci, 51)

ABTOp-KOPPECTIOHICHTTIH 3JIEKTPOH/IBIK Tromrrackr: aidana.bekbusinova@gmail.com*

Makanaoa ecipinzen ycone 6acmankvl 6udaii OIHIH COPMMBLK YHMAKMAY Ke3iH0e2i OHIM Libl2bIMbl MYPATibl
3epmmey Oepekmepi Keamipinzen. 3epmmey 6apvicblHOA OUONO02UANBIK OeiceHOi dudail OIHIHEH YH CANACLIHBIH
Heci32i KopcemKiwimepi 0Oouivinwia dcana Mmanimemmep anvinovl. Ocipincen 0Oudai 0nin yH OHOIpicinde
wukizammuoly, 0anama mypi peminoe naiioananyOvly OPbLIHOLLIBIZLL 0dN1ei0eHemin 001advl. 3epmmey HblCAHb
peminde «Pacceemy copmuinviy denopyc cenekyuacvinvly 2023 sncvlnzol Ky30ik ouoaiivt anviHovl. Ocipinzen syncone
dacmankpl 6UOAUObl YHMAKMAY APKbLIbL AIbIHZAH YH Hezi3ei cana Kopcemkiuimepi GOUbIHUIA CANbICHMBIPLLIObL.
CopmmulK, ynmaxmay Ke3inoe ocipinzen ycone 6acmankpvl o0Uoaii 09HOEPiHeH ANbIHZAH YHHBIH HCATINbL UWibIZLLMbL
cauikecinuwie 68,7 % ancone 66, 6% Kypaowvl. Buonozuanvik 6encendi oudail 0oIHiHeH YH WbIZLIMbL Dacmankysl ouoail
Ooninen 2,1 %-2a incozapvl ekeni anvlKmanovl. ¥Yumaxmay Hamudicecinoe ocipinzen yucone oOacmankvl oOuoail
02HOepinen YHHBIH yul CYpbinsl (Jco2apul, OIpiHwi dcoHe eKiHwii) anvinObl. Kvipmoulizan dcyienepoen anvlH2aH
KebeK uibieblMbl YHmaKmay ycyienepinen anvinzan keoex wvizvimvinan 2,1 % -2a 0,3 % a3. Cananwl 6azanay xesinoe
ocipineen 0anoepoen anvlnean yH aKmulavl Heane Kyaoinizi 00uvinuia 6acmanksl 0U0aii YHbIHAH HC02aPbl 0010bl.

Heri3ri ce3nep: yH, Omaaii, 0MoNOrusuIbIK OesiceHIi I9H, ocipiireH Ounaii noHaepi, YHHBIH
AKTBIFbI, KYJAIIK, YH HIBIFbIMBbI.

STUDYING THE POSSIBILITY OF VARIETAL GRINDING
OF GROWN WHEAT AT THE LAB MILL

E. URBANCHIK, 4. ZHUMAEVA., 4. BEKBUSINOVA*

(Belarusian State University of Food and Chemical Technologies,
Belarus, 212027, Mogilev, 3 Schmidt Ave.
West Kazakhstan Agrarian Technical University named after Zhangir Khan,
Kazakhstan, 090009, Uralsk, Zhangir Khan Street, 51)
Corresponding author e-mail: aidana.bekbusinova@gmail.com*

The article presents the data of the study of the yield of products during varietal milling of sprouted and native
wheat grain. The study obtained new data on the main indicators of the quality of flour from biologically active wheat
grain. The feasibility of using sprouted wheat grain as an alternative type of raw material in the production of flour
will be proven. Winter wheat of the 2023 harvest of the Belarusian selection of the ""Rassvet' variety was used as the
object of the study. Flour obtained by milling sprouted and original wheat was compared by the main quality indicators.
The total yield of flour from sprouted and original wheat grain during varietal milling was 68.7% and 66.6%,
respectively. It has been established that the yield of flour from biologically active wheat grain is 2.1% higher than
from native wheat grain. As a result of milling, three grades of flour (premium, first and second) were obtained from
sprouted and original wheat grain. The yield of bran from torn systems is 0.3% less than the yield of bran from milling
and polishing systems by 2.1%. When assessing the quality, flour from sprouted grain was superior in whiteness and
ash content to flour from the original wheat grain.

Keywords: flour, wheat, biologically active grain, sprouted wheat grain, whiteness, ash content,
flour yield.

Beeoenue MIPOM3BOCTBA XJIeba, MAKapOHHBIX U3AEIUH, KPYTI
3epHO  WIpaeT  KIKYEBYHO poJib B U JPYTHUX MOMYJISIPHBIX IPOAYKTOB IIOBCETHEBHOTO
obecriedeHur CTaOMIIBHOCTH MPOAOBOIBCTBEHHOM MOTpEOICHUSL.
0e30MacHOCTH MHOTHX CTpaH, B TOM YHCIE [IponsBoacTBo u mepepaboTKa 3epHa CcOC-
PecryOmmkn  Kaszaxcrtan. OHO — MOKpBIBaeT TaBJISIIOT BaXKHbIE OTpPAciyd HAPOIHOXO3AMUCT-
3HAYNUTENIFHYIO YacTh NOTPEOHOCTEH HAceNeHHs B BEHHOM CHCTEMBI CTpaHbl, BKJIIOYas 3€pHO-
MPOAYKTaX THTaHUS, SABISASACH CHIPbEM IS MIPOM3BOZCTBO, AJIEBATOPHYIO, MYKOMOJBHYIO,
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KPYIISIHYIO M KOPMOBYIO  IPOMBIIUICHHOCTb.
Jannsie oTpaciu HUMEIOT GoubIoe
CTpaTErMueCcKOe 3HAYCHNE, TaK KaK 00eCIIeInBarOT
IIPOIOBOJIBCTBEHHYIO 0€3011aCHOCTh T'OCYAAaPCTBA.

Takum  oOpa3oM, 3epHO  BBICTyHaeT
KIIFOYEBBIM  KOMIIOHEHTOM B CTaOWIBHOM
obecriedyeHnn HAceJIeHWs CTPaHbl OCHOBHBIMHU

MPOJYKTaMH [HTaHUS, a €ro MPOU3BOACTBO U
nepepadoTKa SIBJISIFOTCS BaKHBIMH 3JEMEHTaMHU
HallMOHATBHOW SKOHOMHYECKOW cucTemsl. [15].
3epHOBBIC KYJIBTYPHl 3aHUMAIOT 3HAYUTEIIHLHBIC
00BbeMEBI, 0K0JI0 72 % Bceli MOCEBHOM IIOMAIH, a
Takke maroT Oomee 63 % CTOMMOCTH OT BCeW
CebCKOXO3SIMCTBEHHOW MpoayKiwH [2].

Baxneiimumii mpoxykT mnepepabOTKH 3epHa-
MyKa, KOTOpasi SBISETCS OCHOBHBIM CBHIPEM IS
MPOM3BOJICTBA XJieba, XIeOOOYIIOYHBIX, MaKapoH-
HBIX W KOHIUTEPCKUX W3AeIUid. XJIeOHble H3/Ieuns
Onaromapsi CBOSH BBICOKOM IHMIIICBONW W 3HEPIeTH-
YeCKOW IIEHHOCTH, a TAKK€ OTHOCHUTEIBHO HEBHICO-
KO CTOMMOCTH B HACTOSILECE BPEMS COCTaBIISIOT
OCHOBY eXKemHEeBHOro pamuoHa. [loatomy sddek-
TUBHas pab0oTa MyKOMOJIBHOM OTPAcii IMEeT OOJTb-
o€ PKOHOMHYECKOE ¥ COIMAIbHOE 3HAYCHHE LIS
CTpaHEI.

RazaxcraH 2 686,4

I LpmEeHT

3a sHBapp—OKTAOps 2023 roma B PK
mpou3Benu 2,7 MJIIH TOHH MYKH M3 3€pHOBBIX
KyJIbTYp U CMECel U3 HUX TOHKOI'O [IOMOJla — Ha
1% Oomnpmie, yem romoM panee. B pernonaarHOM
paspese (puc. 1) OoJble BCETO MYKH TPaIUIIMOH-
HO BbIOycTWIM MyKoMonbl  Kocranalickoi
obmactu: 992.9 ThIC. TOHH, mTOCc 8,9% 3a roxa. Ha
BTOpOIl W TpeThell CTpOUKax pPacHOOKUINCH
CeBepo-Kazaxcranckast oomacts (314,4 ThiC. TOHH,
mwioc 11,7% 3a rox) n Uleivkent (268,4 TrIC.
TOHH, TIEOC 16,4%).

Crpana Takxke SBISETCS KpyMHEHIIMM
JKCIIOPTEPOM MYKH B PETHOHE T10 00BEMY, OTTPYKasi
€€ B OCHOBHOM B Jipyrue cTpabl LleHTpanbHoi A3umn
u Adranucras. [lo ntoram siHBapsi—OKTsIOpst 2023
rozia SKCIOPT B HATYPAJIbHOM BBIPAYKEHHUH COCTABUII
1,6 M. ToHH. B cTpanst CHI” otnipaBwmi 555, 1 ThIC.
TOHH MYKH — Ha 25,5% Oounbliie, 4em 3a SHBapb—
okTs10ps 2022 roxa. Bombie Bcero kazaxcTaHCKOM
MyKH 3aKyriil Y30ekucrad: 440,7 ThIC. TOHH — Ha
33,3% Oonplie, 4eM TrOAOM paHee. B Tpoiike
OCHOBHBIX [TOKYTIaTENEeN Ka3aXCTAHCKOW MYKH TaKXKe
okazammch Tamkukrcran u TypkmenuncraH [4, 6].

Pucynoxk 1. IIpon3BoACTBO MyKH IT0 pETHOHAM 3a SHBapb-oKTSI0ps 2023 T.

Jid monydeHHs MyKH B IpoIecce moMoJia
MIPUMEHSAIOTCA MPEUMYIIECTBEHHO 3epHa IMIIEHH-
Ibl, PXX{, TPUTHKAJIE, a TaKkKe B HEKOTOPBIX
CTpaHax HCHOJB3YIOTCS CeMeHa KyKypy3el. B
MYKOMOJBHOM TPOW3BOJCTBE JTH CBHIPHEBBIC
MIPOJYKTHI CUUTAIOTCS TpatuMOHHbIMA. [11].

HcnonpzoBanne HETPaJUIIMOHHOTO CHIPBS B
MIPOM3BOACTBE MPOAYKTOB THMTaHUS SBISETCA
Ba)XXKHBIM aCIIEKTOM COBPEMEHHBIX TEHACHIMH U
MHHOBALIMH.

B nmocnemHme rompl  mpopamuBaHuE
3€PHOBBIX KYJBTYP AKTHBHO HCIIOJb3YETCs IS

63

MIOJIyYEHUSI HOBOI'O CBIPbS, UCIOJB3YEMOIO IIpU
IIPON3BOJACTBE IMUIEBLIX ITPOJAYKTOB. ITO0 CBs3aHO
C YBCIMYCHUEM HUX HHIHCBOﬁ OCHHOCTH H
yIy4IIeHUEM YCBOCHUS TUTATEIbHBIX BEIECTB [8,
13, 14].

IIpu npopacTanuu 3€peH CcoaepKaHue
KaXX/0ro OWOJOTMYECKH AaKTHBHOTO BELIECTBA
3HAYUTEIILHO YBEIMYUBAETCS, TaK KAK MHOTHE U3
HUX HEOOXOIMMBI IS Pa3BUTHSA B (POPMUPOBAHUS
HOBBIX pacTeHHH. [umesas LIEHHOCTh
MIPOPOILIEHHOIO 3€pPHA 3HAYUTENIBHO BBIIIE, YEM
MPOIYKTOB €r0 NepepadOTKH, TOCKOJIBbKY O0JIbIIas
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YacTh IOJIE3HBIX BEUIECTB COAEPKUTCA B 3€pHE
[10, 12], comepxxamiem BUTaMHMHBI Tpynmsl B,
BuTaMuH E, Genky ¢ MOJHBIM aMHHOKHCIIOTHBIM
cocTaBoM M kupbl. Kieryatka ymyumaer padoty
KHIICYHHUKA u HOpMaJIHU3yeT rpoLecc
MUILEBaPEHUSL. [ueronoru PEKOMEHIYIOT
YHOTPEOISATH B MUILLY 3€PHA MIIEHULIBI C pa3MEPOM
poctka He Oomee 2 wmwm. Mcmonb3oBaHue
MPOPOILECHHOTO 3€pHA MO3BOJISIET Pa3HOOOPa3HUTh
ACCOPTUMEHT IPOAYKLHH, IpHUIaTh HPOLYKTY
OpPUTHMHAJILHYIO TATUTPY BKYCOB M OOOTaTHTh HX
OMOJIOTHYECKU AKTUBHBIMU BEIIECCTBAMU,
UTPAOIMMH BaXHYI0 pOJb B NPOQUIAKTHUKE
3abonesanuii [3, 7, 5].

B X0AC M3yUYCHHA W aHa/IM3a Hay4HO-
TEXHUYECKOM  JUTepaTypsl W HaTEHTHOU
nHGOPMALUH 110 TEME HCCIECI0BAaHUS, BBIIBICHO,
YTO MpPU TPOU3BOJCTBE MYKH M3 OHOJIOTHYECKU
AKTHUBHOI'O 3C¢pHa IIIIECHUIIbI 6OJ'ILHII/IHCTBO
HCTIONB3YIOT TEXHOJIOTHIO IPyOOro nomorna.

Lenbto nanHoi paboOTHI SBISETCS U3yUCHHE
BO3MOXXHOCTH COPTOBOT'O NOMOJIa MPOPOIICHHON
MIIEHUIBI ¥ TOTy4YEeHHE MYKH.

3agaud — peanu3oBaTh COPTOBOM MOMOJ
MPOPOIICHHON TMIIEHHWIBI Ha J1abopaTopHON
MenpHHIe Lab Mill, moixyunts wu ompenenuts
KayecTBO MYKH U3 OHOJOTMYECKH AKTUBHOTO
3€pHa NIICHUIBI.

Mamepuanst u Memoovl UCCT1€006AHUIL

HccnenoBanus mpoBoAwiInCs B Jaboparo-
puu Ha 0aze HayYHO-TEXHOJOTMYECKOro IEHTpA
«TexHocTapT» M HAy4YHOU OTpacieBoi JabopaTo-
pUM  3€pHOBBIX  NPOAYKTOB  bemopycckoro
rOCYJapCTBEHHOI'O YHUBEPCUTETa IHIIEBBIX U
XUMHUYECKHUX TEXHOJIOTUH.

Jiist uccneioBaHusl UCTIONB30BAIOCH 3€pHO
03MMO MIIEHUIBI OEIOPYCCKON CENIEKLUH CopTa
«PaccBer» ypoxas 2023 T.

Opobnenwue 1 l Opobnexune 2
(Op1 (Op2)

Ha  nmepBom  osrame  ucciemoBaHus
ONIpPENeNsUI  OpraHoJieNTH4Yeckue u  (PHU3HKO-
XUMHYECKHE CBOMCTBA 3epHa ImmieHUIsl o I'OCT
9353-2016. 3arem uccienyeMoe 3epHO TMIICHHUIIBI
NpeaBapuTeNbHO  OUYHMINAIM HA  cemaparope
QUATUOR 2 Chopin.

Ha BTOpOM 3Tame 3epHO NIIEHHUIBI 3aMa-
YUBAJH W MPOPALIUBAIN MOITANHBIM BOAHO-BO3-
OyUIHBIM MeToloM. B kadecTBe ae3uHUIHMPYIO-
IAX CPEACTB TPHUMEHSIIM MapraHIOBOKUCIIBII
kanuii (KMgQOs). Ipopariusanu 3epHo 48 4acos ¢
BOJIHO-BO3AYIIHBIMH Nay3amu 8/8. o ncreuenue
48 dYacoB TPOPOIIECHHOE 3EpHO OTHPABIWIH Ha
cyuwiky. Cymuiay 3epHO 6 4acoB IIPU TEMIEPATYPE
55°C.

Ha TpeTbnM 3Tare ocymecTBISIICS MPOIece
MOATOTOBKA K TIOMOJIy TIPOPOIIEHHOTO 3€pHa
nreHunsl. ['uaporepmuueckas 00padboTKa 3epHa —
OJWH M3 OCHOBHBIX IMPOLCCCOB IMOATOTOBKU €TO K
momony. Llenp ruaporepmudeckoit o0pabOTKH —
ITIOBBIIICHUE BbIXOa u KayecTBa TOTOBOM
OpoaAyKIUn Ha OCHOBC OIITUMU3AIIUHN
TEXHOJIOTHYECKUX CBOWCTB IIOCTYMAIOIIETO B
mepepaboTky 3epHa [1]. Ha manHOM oTame
HCCIIeyeMOe 3ePHO YBIaKHSUTH 0 ONTUMAILHOTO
3HAa4YEHUsI BIAXHOCTH —15 %.

Crenyromuuii 3Tan — HOMOJI 3€pHa MILIEHUIIBI
ocymecTBisuics Ha MepHuIe Lab-Mill, npennas-
HAa4YeHHOH Juisi NabopaTOpHOTO pa3Mojia 3epHa
MSTKOW M TBEPAOH MIISHUIIBI M TTOTYYEHHUS MyKH 1
JIPYTHX TPOAYKTOB Pa3MoJja MPOU3BOACTBEHHOTO
KayecTBa IO CIEAyIOIeH cxeMe, KoTopas
BKJIFOYAET 5 IMOCIIEI0BATENIBHBIX ITAIOB: 2 dTana

npoOenus, 1 stan muudoBaHus 2 3Tana pa3mosna
(Puc.2) [9].

Wnudposarue
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Pucynox 2. CxeMa 1moMoJia 3epHa IIIEHUIBI Ha TabopaTopHoii MensHuie Lab-Mill
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s cpaBHEHHSI M KOHTPOJISI CTIOIBb30BAIN
UCXOJHOE  3€pHO  IMIIEHUIBI  Oenopycckoil
cenexmum copta «Paccser» ypoxas 2023 r.

Pezynomamot u ux oocyrycoenue

Pesynbratst HCCIIEeI0BaHUS BBIXOJIa
OTHEeNbHBIX  (pakiuii mpoxykToB | nmpaHHON
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Pucynoxk 3. Berxoasl mpoaykros (I gpanast cuctema)
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Pucynok 5. Beixopet npoayktos (I mumdoBanHas cuctema)
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Pucynok 6. Berxoast mpoaykros (I pa3mosbHas cucrtema)
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Ha3panue npoaykra

™ npopoleHHas MIIeHUa

Pucynok 7. Berxoas! mpoaykroB (II pasmonbHas cuctema)

[Ipu momorne HaTUBHOTO 3epHa MIIEHUIIBI Ha
Il npanHO# cHcTeMe BBIXOXI OTpYyOeW IpaHHBIX
cucteMm coctasiuseT 7,1 %, kpynku — 6 % 1 MykH —
3,3 % OoJblile, YeM MPHU MOMOJIC MPOPOIICHHOTO
3epHa. OnpHaKo BBIXOJ JAyHCTA 3HAYUTEIHHO
YMEHBIIAETCSI M0 CPaBHEHUIO C MPOPOLICHHBIM
3epHOM muueHunbl. Ha 3Toi cucteme mnosydaem
OoTpyOH, ApaHHbIC KaK KOHEUYHBIN TPOYKT.

Ha II nommudoBanHo#l cucteme momydaeM 3
BUJA TPOAYKTOB: MYKYy, KpYIKy U OTpyOu
nundoBaHHele. 37iech HabOmromaeTcs OONbIIOE
KOJINYECTBO MYKH M KPYIKH. BBIXOIBI KpynKH U3
MPOPOLICHHOT0O M HATHBHOTO 3€PHA MIIEHHUIIBI
omnHakoBel — 45,1 %, BBIXOA MyKH U3
MPOPOILIEHHOro 3epHa Hike Ha 1 %, a orpyOeit
numdoBaHHBIX cucteM Ooibmie Ha 1,3 %, yem u3
HaTHUBHOTO 3€pHA.

Ha II pa3smonpHOW cucTemMe NOMy4YWId 2
NPOAYKTa — KPYNKYy M MyKy. BwIxoa Kpymku u3
MPOpPOUIEHHOTO 3epHa cocTtaBuwil 15,3 %, wu3
HaTtuBHOTO 3epHa — 23,6 %. BeIxom Mykm w3
popouieHHoro 3epHa — 65,0 %, W3 HaTUBHOIO
3epHa — 57,6 %, To ecThb Ooubie Ha 7,4 %.
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™ pcxojHas MIieHuIa

B nmpouecce nmanbHelmiel mnepepaboOTKH
npoayKToB Ha Il pa3MonbHON cUCTEME MOTYYUIIU
KOHEYHBIH IPOIYKT — OTPYyOH Pa3MOJIOTHIE U MYKY.
Beixon oTpy0eii n3 MpopoIeHHOTO 3epHa MEHBIIIE,
yeM U3 HaTuBHOro Ha 3,5 %, a BBIXOJ MYKH
Oonbie Ha 2,4 %.

OOmwmii BBIXOJT MYKH W3 TMPOPOIIEHHOTO
3epHa cocTaiseT 67,8 %, u3 HaruBHOTO — 66,6 %0,
BBIXOJI OTpyOeil Ha apaHbIX cuctemax — 8,9 u 9,2
%, BBIXOJ OTpyOeli Ha pa3MOJIbHBIX U
nudoBanHbpix cuctemax — 18,2 u 20,3 %
COOTBETCTBEHHO.

B pesynbrare CTymeH4aTroro COpPTOBOTO
[IOMOJIa MIIEHHUIIB! MOMYYMIN MYKY U3 5 CUCTeM,
KOTOPYI0 OOBEAMHWIM B 3 COOTBETCTBYIOLIMX
COpTa 10 OCHOBHBIM Ka4E€CTBEHHBIM [TOKA3aTEISAM.
3HaueHus] OCHOBHBIX ITOKa3aTeNlell KauyecTBa MyKH
npencrasieHsl B Tabnuie 1. Myky, nmonydeHHYIO
n3 | npaHol cucTemsl, OTHECHH K 2 copTy, u3 Il
npasoil u Il pa3MonbHBIX cCUCTEM K 1 COpTY, a MyKY
n3 | ummdosannoit m | pasmonbHON cucteM
00BETMHWIIM B BBICIIUH COPT.
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Tabmmmna 1. Pe3ynpraTs! aHamM3a OCHOBHBIX ITOKa3aTelel KauecTBa MyKH M3 IIPOPOILICHHOTO W HCXOIHOTO 3epHa

MIIICHUILIBI

Bnaxxnocts, % IIpoteunn, % 30%(;)00“’ BIIC Benn;};a, en Ull, ¢

2 2 2 : B 2

o g ° & = = 2 S g & g )

Haspanue agf 2 qgf S agf X f% o % . % ;

o | 3 | 5|z | Elg| B | B s B¢

2 5 g 5 g 5 £ 5 g 5 £ 5

g 2| = 5| §| g | §| g | §| 8| & g

= S < 5 = o < 2 X 2 % 2

3 o S o Q 5% 9 & S B g 5

= 3 S 3 S 2. S 3 = 2 = 2

= = = = = =

I npanas 145 13.3 192 | 148 | 06 | 0,85 | 56,1 | 59,5 | 293 | 31,8 | 65 | 63
CUCTEMA

Wapanas | 446 | 136 | 19 | 174 | 07| 06 | 53 | 524 | 366 | 416 | 65 | 62
CUCTeMa
I

unmgosannas | 143 | 134 | 149 | 152 | 06 | 05 | 552 | 53,6 | 47,4 | 497 | 95 | 85
CUCTEMA

Tpasmomeras | 3 | 434 | 161 | 185 | 0,7 | 08 | 588 | 553 | 455 | 507 | 102 | 90
CUCTEMa

II pazmosibHas 141 12,8 16 16,2 | 06 | 05 | 548 | 56,7 | 484 | 36,8 | 70 | 65
CUCTeMa

3axnwuenue, 6b16000b1

[IpoBeneHHble HCClIEAOBaHMS TO3BOJIMIIN
OTIpEeETUTh BO3MOXHOCTH COPTOBOrO IOMOJIa
MPOPOIICHHON TMIIEHWIBI Ha  J1abopaTopHON
MenpHuIe Lab Mill, momyunTs HOBBIE NaHHBIE O
MYKOMOJIBHBIX CBOMCTBaX MPOPOIICHHOTO 3€pHa
mmenunbl. B pesynerate momonma u3 1000 r
MPOPOILICHHON MIIEHUIBI OIyYeHO 687 T. MyKH,
89 r. kpynHBIX U 182 r. Menkux oTpyOeii, a Takxke
666 T MykHu, 92 T KpymHBIX OTpyOeir m 203 T
Menkux oTpyoeii 3 1000 r ucXo HOM MIIICHUTTBI.

VYCTaHOBNEHO, 4YTO BBIXOA MYKH U3
OMOJIOTUYECKH  aKTHBHOTO 3€pHA  IIICHHIIBI
OoJibllie, YeM W3 HMCXOJHOIO 3€pHa MIICHUIBI, a
BEIXOJ  oTpyOeit  menbmre.  [IpoBeneHHBIN
CpaBHHUTEJIBHBIH aHaNW3 IOKa3aTesieil KadecTBa
MyKHd U3 MPOPOIIEHHOTO ¥ WCXOJHOTO 3€pHa
MIIEHNULBI TO3BOJSET CAENaTh BBIBOA O TOM, YTO
MyKa, MOJy4yeHHas M3 NPOPOLICHHON MIIEHUIBI,
nydiie 1Mo OelM3He M 30JbHOCTH, 4YeM MYyKa,
MOJTyYeHHAas U3 KCXOHOW MIIIEHUIIBI.
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BJIMSHUE JbHSIHOT' O )KMBbIXA U IMBHOM JPOBUHBI HA
XAPAKTEPUCTHUKU IIIEHUYHOI'O XJIEBA

M.E. BEKFEOJIATOBA * H.C. MAIIIAHOBA
(Kazaxckuii arpoTexHuyeckuii nccaegoparebckuii yaupepeuter uM. C.Ceiidynnnna,
Pecnydsmka Ka3zaxcran, 010000, r. Acrana, np. Kenmnc, 62)

DnekTpoHHas TouTa aBTopa-koppecnonaenta: m.bekbolatova@kipd.kz*

Hcnonvzoeanue 6mopuuHbIX pPACMUMENbHBIX PECYPCOG, MAKUX KAK JHCMBIXU U GbIICUMKU PACEHUl
AeAEMCA AKMYAILHOU 3a0ayell 8 nuuieeoll npomviuiniennocmu. Ilugnas opoodunan enaemcsa 0OHUM U3 OCHOBHBIX
0MxX0006 NUBOEAPEHHOU NPOMBLUIEHHOCU. JIVHAHOU HCMBIX HONYYAIOM NYMEM GBIHCUMKU TIbHAHO20 CEMEHU NpU
npouzgoocmee macna. 06a colpva OMAUYAIOMCA MEM, YUIMO COOEPHCANL 8bICOKOE KONUYECMEO DelKa, KIemyamKku u
GUMAMUHO8, U HE COOePIHCam AaHMUNRUMAMENbHBIX 6eU|eCMe, MAKUX KaK pumamsl uiu aHmumpuncuH, Hanpumep,
Kaxk y coegozo ycmvixa. Ilenvio uccnedosanusa agnaemcsa usyyenue 6030€lCMEUA JIbHAHOZ0 HCMBIXA U HUGHOIU
OpoOunbl Ha oOp2anonenmuuecKkue U Qu3UKO-XUMUUECKUE NOoKa3amenu nuleHuuHnozo xinebda. Ilpumenenue
6MOPUYUHO20 DPACHMUMEIbHOZO CbIPbA 6 NPOU3BOOCMEe XNeda RnOo3607Aem c030amb HPOOYKM C  8bLCOKUMU
0p2anoienmu4ecKuMu C6OUCMEAmM U 0002amums NUEHUYHbLIL X1e0 numamensubimu eeujecmeamu. B npoyecce
UCCNIe006aAHUA GNUAHUA NUBHON OPOOUHBL U NbHAHO20 HeMblxa O0bl10 ucneueno 2 napmuu no 7 o0pasyoe c
0obasnenuem 6mopudH020 pacmumenvioz2o coipva om 5 00 30 %. Ilocpedcmeom opeanonenmuueckoil u Gusuko-
XUMUYECKOU OUeHKU Obliu evlopansvt 00pasysvl, napamempsl Komopwvix coomeemcmeyiom I'OCT. Onpedenenvt
napamempul MexXHO02UYeCK020 npoyecca O NPUOMoGieHus Gopmoeozo Xneba ¢ UCHOIb306AHUEM napa.
Pe3ynomamut uccneooeanus yKa3viearom Ha 3HAYUMENbHOE 6NUAHUE 000AGOK HA HEWIHUI 6UO, 6em U MeKCmypy
MAKUWA X71e0a, COXPAHAA NPU IMOM €20 6KYCOGble U apomMamuyecKue XapaKmepucmuxu. Imu pe3yismamol
n036011A10M NPEONOSIONHCUMD O 6OIMONMCHOCIMU ORMUMUAUUU COCMABA XNeda ¢ UCHOb306AHUEM IKOHOMUUECKU
GbIZOOHBIX GMIOPUYHBIX CbIPbEGHIX KOMNOHEHMO8, 4YMO RpPeoCmagnaem uHmepec OaA RPoOU3soOUmeneil u
uccnedosameneil 6 061ACMU NUWLEGOT NPOMBIUULTIEHHOCHU

KuarwueBbie ciaoBa: xJjie0 NIIEHUYHbIH, JbHSAHON 3KMbIX, NMBHAs JAPO0MHA, KadeCTBEHHbIE
NMOKAa3aTesu.

3BIFBIP )KMBIX ITEH ChIPA KAJJIBIFbI BUJIAY HAHBIHBIH
CUITATTAMAJIAPBIHA 9CEPI

M.E. BEKBOJIATOBA*, H.C. MALLIAHOBA

(C.Ceiipyasnmn arbinaarsl Kazak arporexuukasnbik 3eprrey ynusepeurerti KeAK,010000,
Ka3zakcran Pecny6sukacol, Actana K., XKenic a-Jbl, 62)
ABTOP-KOPPECIIOHICHTTIH dIeKTPOHABIK Tomrackl: M.bekbolatova@kipd.kz*

EKinwinix ocimoik pecypcmapuit, Mblcaibl, OCIMOIK HCMBIXIMAPBIH HCIHE CHIZLIHOBLAAPObI NANOAIAHY A3bIK-
mynik oHepKacidinde o03ekmi macene 0onvin maodvlniadvl. Colpa OHOIpiciHil Kan0blKmMAapviHbY 0ipi 001bln
maovl1amvii Colpa Kaaodwvlavl, Al 3b1261P HCMBIXbL MATL OHOIPY Ke3iHOe 3b12blP MYKbIMbIH Cbl2Y apKblibl anblnadvl. byn
WUKiZammuly exeyi 0e aKyvl3, maiblK HCIHe SUMAMUHOCPOIH KON MOWEPIH KAMMUObL HCIHE COA HCMBIXbIHOA
Ke30ecemin pumammap Hemece AHMUMPUNCUH CUAKHIbL AHMU-RUMAMENbOIK 3ammapovl KEpamaiiovl. 3epmmeyoin
MAKCamul — 3b1261P HCMBIXbL MEH CHIPA KAIObI2IHBIH, OUOATl HAHHBIH, OP2AHOIENMUKATILIK, HCIHE PUIUKO-XUMUATIBIK,
Kepcemkiwumepine acepin 3epmmey. Exinwinix ecimoix wukizamuvin nan oHOIpicinde nanoanany OHIMHIN Hco2apbl
OP2anOIeNMUKAIBIK KACUCMEPIH KaMmamacel3 emeoi yHeane ouoaii HaHblH KOPEeKmIiK 3ammapmen 0ansimaoboi.
3epmmey 6apvicbinoa eKiHuwinix ocimoix wiukizamoimen 5%-0an 30%-2a Oeilinzi KOCbLILIMOAPbIMEH eKi napmus HaH
nicipinoi, ap napmusnoa yxcemi ynzioen 06010vl. OpzanoIenmuKanvlK HcoHe UIUKO-XUMUAIBIK 0A2a1dy apKblLibl
TI'OCT cmanoapmmapuvina coaiikec Kenemin ynzcinep manoanovl. By Konoanvin Kanvinmel Hanovl OaublHOAY
MeXHOI02UANLIK, RPOUeCmiH, napamempiepi aHblKmanovl. 3epmmey Hamudicenepi KOCnAAAPObIY, HAHHBIH, CLIPMKbL
mypine, mycine 3#cane KypoliblMblHA AUMAPIALIKIMAL dcep ememinin, 0IMOIK HcIHe apoMammolK, CHRAMMamManiapsli
caxkmaii omuipovin Kopcemeoi. byn namuosicenep Han Kypamvli IKOHOMUKATBIK HCARIHAH MUIMOI eKIHWITIK wiuKizam
KOMNOHEeHmmepin nanuoanany apkblivl OHMAUAAHOLIPY MYMKIHOI2IH Kopcemedi, Oy a3blK-myaiK oHepKacidindezi
OHOIpyWiiNiep MeH 3epmmeyuiinep yYulin Kbl3bl2yubliblK myosipaobi.

Herisri ce3nep: Ouaaii HaHbI, 3BIFBIP JKMBIX, CbIPAa YHTAFbI, Calla KOPCETKIIITepi.
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INFLUENCE OF FLAXSEED CAKE AND BREWER'S GRAIN
ON THE CHARACTERISTICS OF WHEAT BREAD

M.Y. BEKBOLATOVA*, N.S. MASHANOVA

(Kazakh Agrotechnical Research University named after S. Seifullin,
Kazakhstan, 010000, Astana, Zhenis Ave., 62)
Corresponding author e-mail: m.bekbolatova@kipd.kz*

The utilization of secondary plant resources, such as plant cakes and press residues, is a pressing issue in the
food industry. Brewers' spent grain is one of the main by-products of the brewing industry, while flaxseed meal is
obtained by pressing flaxseed during oil production. Both materials are distinguished by their high content of protein,
fiber, and vitamins, and they do not contain anti-nutritional substances such as phytates or antitrypsin, which are
found in soybean meal. The aim of this study is to examine the impact of flaxseed meal and brewers' spent grain on
the organoleptic and physicochemical properties of wheat bread. The application of secondary plant raw materials in
bread production allows the creation of a product with high organoleptic qualities and enriches wheat bread with
nutrients. During the research, two batches of bread were baked, each with seven samples containing secondary plant
raw materials in concentrations ranging from 5% to 30%. Organoleptic and physicochemical evaluations were used
to select samples whose parameters meet GOST standards. The technological process parameters for preparing pan
bread with the use of steam were determined. The study results indicate a significant impact of the additives on the
appearance, color, and texture of the bread crumb while maintaining its taste and aromatic characteristics. These
results suggest the possibility of optimizing bread composition using cost-effective secondary raw material components,
which is of interest to producers and researchers in the food industry.

Keywords: wheat bread, flaxseed meal, brewer's spent grain, quality indicators.

Beeoenue ACCOPTUMEHTa MpPOAYKTOB MW  o0OecreyuBaeT
B mocneanue roapl B Kasaxcrane HaOIro- JIOCTYITHOCTH JIJIsl BCEX KaTeropuil HaceneHus [2].
JmaeTcs poCT WHTepeca K  (DyHKIHMOHATEHOMY B Tmporiecce MIPOMBIIIICHHOM u
MMUTAHMIO, TAPAJUICIIEHO C MUPOBBIMU TECH/ICHITUSIMU, MEJIKOMACIITA0OHOH TepepabOTKH PacTUTEIBHBIX
TJie IOTpeOHTeNH Bee Ooliee 0COZHAHHO TOJXOAAT K NPOJIYKTOB 00pa3yeTcs 3HAaUUTEIbHOE KOJIUIECTBO
BOIIPOCAM 3/I0POBBS U UTAHUSL. MOOOYHBIX MPOJYKTOB, TaKUX KaK TMIIICHUYHBIE
QOyHKITMOHAIILHOE MMHTaHKUE, Pa3BUBAEMOE C OTpyOH, OCTATKH OBOIIEH, a TAKKe )KMBIXH U3 JIhbHA
koHIa 20 Beka, mpeacTaBisieT co00il MPOTYKTHI U CeMeyeK TOACONHEYHHKA. OTH MaTepHajbl
€CTECTBEHHOTO TPOUCXOXKJICHHS, KOTOPBIE CIIO- OOBIYHO JINOO MCTIONB3YIOTCSI B KOPMIICHHH CKOTA,
COOCTBYIOT YIIyUIICHUIO (PH3MUYECKOTO 3I0POBBS U 100 BHIOPACHIBAIOTCS HA CBAJIKH, HECMOTPS Ha UX
obmero Gmarononyuns. OHE HE TOJIBKO BKYCHBI, HO MOTEHIIHAIbHYIO MUIIEBYIO LIEHHOCTh. K mpumepy,
u 00J1a1a10T TOJIC3HBIMU CBOMcTBaMu [1]. BBIKMMKH U3 CEMSIH MOJICOJIHEUHHUKA, COH, parca 1
OpHako, HECMOTPS Ha PacTyIIUi UHTEPEC K JIPYTHX MAaCIHYHBIX KYJbTYp TaKXKe COJIepiKaT
TaKOMYy TUTAaHHUIO, IIeHbl Ha (YHKIMOHAIBHEIE Ba)KHBIC TUTATEIbHBIE BemlecTBa [3].
nponaykTel B KaszaxcraHe OOBIYHO 3HAYMTEIILHO [IpombllieHHOE ~ MPOW3BOJCTBO  IIHBA
BBIIIE, YTO CO3AAa€T TPENSATCTBHUS JUIA WX MIPUBOJUT K OOPa30BaHUIO TIMBHOW JIPOOHHEI,
JNOCTYIIHOCTH,  OCOOEGHHO /I COIIHAIIBHO KOTOpasi TaKKe SBISIETCS 3HAYMMBIM ITOOOYHBIM
ys3BUMBIX Tpymi. [loatomy paspabotka Ooljee NPOAYKTOM. B HEKOTOpBIX CTpaHaX, TaKHUX Kak
JOCTYIHBIX BapHaHTOB (YHKIIMOHAIBHBIX I'epmanus u CIIA, 311 100OYHBIC TPOAYKTHI YXKe
MPOJYKTOB, BKJIFOYAst XJieO, SIBIIICTCS KJIFOUEBBIM YCTIEITHO HCTIOIB3YIOTCS B 1112011 (9:10)7
BOIIPOCOM JIJIsl PhIHKA IIMTAHUS B CTPAHE. MPOMBIIIJICHHOCTH,  BKIFOYasi  IPOU3BOJICTBO
Xneb 3aHMMaeT TPEThe MECTO IO YPOBHIO xneba, YTO TO3BOJSET CHU3UTh OTXOIBI |
moTpebneHus cpeau HaceneHusi Kaszaxcrana. YIIYYIITUTh TUTATEIBHYIO IEHHOCTh TPOAYKTOB [4].
[Toatomy CO3JlaHNe JIOCTYITHOTO [luBHass ppoOuHa sBISETCS TOOOYHBIM
(YHKIIMOHANBEHOTO XJie0a CTAHOBHUTCS BaXKHOH MPOJAYKTOM IHBOBAPEHHOW MPOMBIILICHHOCTH,
3aJlayeil, KOTOpas WMEET MOTEHI[UAI TOBBICUTH COCTOSIIIIUM U3 JIPOOJICHBIX 3E€PHOIPOIYKTOB W
001IeCTBeHHOE 310poBbe. PazpaboTka TeXHOIOruit COJIOJIa, OCTaBIIMXCA Tocie  (DUIBTPOBAHHSA
JUTSL BKJITFOYCHUST (DYHKIIMOHAJIbHBIX UHIPEIUCHTOB 3aropa. OJTOT MaTepuan, Ha JONI0 KOTOPOTo
B cocraB xjeba crmocoOCTBYeT pacIIupeHUIO MPpUXOTUTCS TIpuMepHO 85% 0T o0mmero odorema

TBEPABIX OTXO0O0B IMMBOBApPCHUH, 06nauaeT
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HECKOJIbKUMH Ba)KHBIMH MPEUMYLIECTBAMH IS
HCIIOJIb30BaHMA B XJI€O0NCUCHHH:

1. Bricokoe comepkanne Oenmka: IlmBHas
OpoOuHa COJEPKUT 3HAYMTEIBHOE KOJIUYECTBO
Oenka, 49TO crocoOCcTByeT VITyYIIIEHUIO
aMHUHOKHCIIOTHOTO Tipoduis xneba. bemok urpaer
BaXHYIO POJIb B CTPYKType M TEKCType xiebda,
yJIydiasi ero NuTaTeabHble CBOWCTBA.

2. Jluernueckas kierdaTtka: CojeprkaHue
IUETUYECKOW KJIeTYaTKM B TIMBHOM JApoOHMHE
COCTaBIsICT MpHMEpHO 3:7, UYTO CHOCOOCTBYET
YIIy4IICHUIO MHIIEBAPEHUS] M CHIDKEHHIO PHCKa
3a00J1€BaHUil  JKEITyAOYHO-KUIIEYHOTO  TpakKTa.
Kneryarka Tarxke ymydmaer TEKCTypy xieoa,
nenasi ero 0osee IIOTHBIM U MUTATEIbHBIM.

3. DKoJIoruyecKas YCTOMYHBOCTB:
Hcnonb3oBanre NMHUBHOW APOOHHBI CIIOCOOCTBYET
CHIDKCHHIO OOBEMOB OTXOJOB IMHUBOBapEHHON
MPOMBIIIJICHHOCTH, YTO YMEHBIIAET HETaTHBHOE
BO3/ICIICTBHE HAa OKPYKAIOUIYIO Cpedy. DTO TaKxKe
CHOCOOCTBYET Ooiee 3¢ eKTUBHOMY
HCTIOB30BAaHMIO IPUPOAHBIX PECYPCOB.

4. OtcytcTBUE BpeAHbIX BemecTB: [IuBHas
IpoOWHAa HE COJEPNKHUT BPEIHBIX BELIECTB, UTO
nenaer e Oe30MacHOW A HCIOJNb30BaHHS B
MMUIIEBON MPOMBITIIEHHOCTH [5,6].

JIbHAHON KMBIX  SBJISETCS  TTOOOYHBIM
MIPOJYKTOM ITPOM3BOICTBA Macia U3 JIbHa METOJIOM
XOJIOZHOTO TIPECCOBAaHUS. DTOT NMPOIAYKT TaKkKe
obnagaer HECKOJIBKUMU BaYKHBIMHU
MperMyIIeCTBaMU  JUId ~ HCIIOJIb30BaHUS B
XJIEOOTICUCHHH

1. Beicokoe coaepkaHHe HE3aMEHUMBIX
aMUHOKHMCIIOT:  belok  JBHSHOTO  JKMBIXa
XapakTepu3yercs MTOJTHBIM Habopom
HE3aMEHHUMBIX AMHHOKHCIOT, 4YTO JEJaeT €ero
[EHHBIM HCTOYHUKOM THTaHWs. [ IIOTaMHHOBAs
KHCJIOTa,  TNPHUCYTCTBYyIOIas B OOJBIIOM
KOJINYECTBE, yCUIIMBAET BKYC U apoMaT xJieda.

2. KupHOKucnoTHbIN cocTaB: JIbHSIHOM 5 KMBIX
COAEPKUT BBICOKMIA YPOBEHb  O-JIMHOJIEHOBOM
KUCTIOTHI (0KOJI0 54,9% OT CyMMBI >KUPHBIX KHCIIOT),
KOTOpasi SBJISACTCS BAKHOM IS TOAAEpKaHHS
30POBBSI  CEPAEYHO-COCYIUCTON  CHCTEMBI |
o0J1aiaeT MPOTUBOBOCTIAIUTETEHBIMI CBOHCTBAMH.

3. MuHepanbHblil cocTaB: JIBHAHON >KMBIX
borar Makpo- ¥ MHUKPOJ3JEMEHTaMH, TAaKUMHU Kak
KaJIMiA, MarHui, jKeJie30 U IMUHK. DTH MHHEPAJIBI
HEOOXOIUMBI Ui TOJJICpXKaHUs — Pa3IMYHbIX
¢usnonornyecknx  QyHKUMA ~ opraHum3Ma U
YIIyUIIeHUS OOIIETO 37J0POBBSI.

4. DKOHOMHUYECKAs JOCTYIHOCTh: JIpHSHON
MBIX IMEET HU3KYIO0 CTOUMOCTB 10 CPAaBHEHHIO C
CEMEHaMH JIbHA, YTO JAENaeT ero 3KOHOMHYECKU
BBITOJTHBIM IS UCTIOJIL30BAHMUS B XJICOOTICUSHHH.
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Ucnonb3oBanne TOHBHOM  OpoOWMHBI |
JBHSIHOTO XMbIXa B TEXHOJIOTHH XJI€OONEeUeHHS
OKa3blBAaeT  IIOJIOXKWTENBbHOE  BIMAHUE  HA
pa3IMyYHBIE acMeKThl KayecTBa IMIIEHUYHOTO
xJeba:

1. [TumeBas meHHOCTh: J[o0aBaeHre TUBHOU
OpoOWMHBI W  JBHSHOTO JKMbIXa MOBBIIIAET
coJepkaHue OemKa, KJIeTYaTKh M He3aMEHUMBIX
XKHUPHBIX KUCIOT B xyebe, yiydmias €ro
MUTATEIbHYIO LIEHHOCTb.

2. TekcTypa W CTpyKTypa: OTH H00aBKU
CIOCOOCTBYIOT  YJIYYIIEHHIO  TEKCTYphl U
CTPYKTYpHI Xyieba, Nienas ero Oojee IUIOTHBIM H
nutaTeapHeIM.  KieruaTka, coxaepkamiasicss B
nobaBkax, yaydllaeT YyAEp)KaHWE BIard, 4dTO
MIOJIOKHUTENBHO CKAa3blBAETCSI HA MSTKOCTH H
CBEXKECTH XJieOa.

3. Apomar u Bkyc: [luBHas npobuHa u
JBHSIHOW JKMBIX YCHJIMBAIOT apoOMarT U BKyC xJieba

Onmaronaps MIPUCYTCTBHIO pasIUYHBIX
OHMOAaKTHUBHBIX COCIMHEHHU, TaKuXx KakK
[JIFOTAMHHOBAS KUCJIOTA ¥ HOAU(EHOIBI.

4. DKoJIoruyecKas YCTOMYUBOCTB!
Wcnonp3oBanue BTOPUYHBIX PaCTUTCIBbHBIX
pecypcoB CIIOCOOCTBYET CHIKEHUIO OTXOJOB H
Oonee s¢dhexTuBHOMY HCTIONTE30BAHUIO

MPUPOAHBIX PECYPCOB, UTO SBISETCS Ba)KHBIM
aCIEKTOM yCTOWYMBOTO MPOU3BOACTBA [7,8].

B KazaxcraHe, kak U BO MHOTHX JPYIrHX
cTpaHax, a¢dhexTuBHOE HCITOJIb30BaHNE
BTOPUYHOTO PACTUTEIBHOTO CBIPBS  SIBIISIETCS
aKTyajdbHOM 3amayeil uccinemoBanuil. Ilouck
WHHOBAallMOHHBIX TEXHOJOTUH i1 YTWIM3aLUUU
3TUX MOOOYHBIX IMPOJIYKTOB MOMOXET HE TOJBKO
COKPaTHUTh 3arpsI3HEHNE OKPY KAIOIIEH CpeIbl, HO U
CcO3JaTh  HOBBIE  MHULIEBBIE  MPOAYKTHl  C
MOBBIIICHHON NHUTATEIBbHON IEHHOCTHI0. Kpome
TOTO, UCIOJF30BAHNE TAKUX BTOPUYHBIX OTXOJIOB
B MTPOM3BOJICTBE XJIe0ba MOXKET COKPATUThH PACXOJIbI
Ha TMpPOMU3BOACTBO MW YIYUYIIUTh JOCTYHHOCTh
(bYHKIIMOHAIBHBIX TPOAYKTOB [UIsi BCEX CJIOCB
HaceJICHMS.

Mamepuanst u memoovt UCC1€006aHU

Jliis viccnenoBaHuit ObUTM BHIOpAHBI ITHBHAS
IpoOWHA W JBHSHOM JMBIX B CBSI3H C WX
YHUKAJIBHBIM ~ COCTaBOM U MIHUTATEJIbHBIMU
cBoiictBamu.  [luBHass  gpoOwWHA  COAEPKUT
3HAYUTEILHOE KOJIMYECTBO Oe€jlka, BUTAMHUHOB
rpynnsl B, Takux kak ThamMuH, puOO(QIaBUH U
HUALIMH, & TaKK€ MUHEPAJIOB, BKJIIOUYasl KaJbLIHA,
MarHuii ¥ Kajawmil. DTOT COCTaB JeilaeT IMUBHYIO
JIpOOWHY IIEHHBIM HWCTOYHHKOM ITHTATEIBHBIX
BEIIECTB, KOTOPHIE MOT'YT OBITh UCITOJIL30BAHBI IS
00oTaIeHns MUIIeBbIX TPOAYKTOB [9].
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JIbHSIHOM JKMBIX, C JPYrOd CTOpPOHBI, Oorar
PacTBOPUMBIMY M HEPACTBOPHMBIMH TUETUYECKUMU
BOJIOKHAMH, OMera-3 >KUPHBIMH KHCJIOTAMH U
AQHTHOKCUJIAaHTAMH. OTH KOMIIOHEHTBI CIIOCOOCT-
BYIOT YIYYIICHHUIO IWINEBAPECHUs, CHIDKCHHIO
YPOBHSL XOJIECTEpHHA B KPOBH W TOJIEPKAHUIO
300poBbs  cepana. Kpome Toro, JbHAHOM KMBIX
COICPKUT 3HAYUTEIIBHOE KOJWYECTBO JIMHTAHOB,
(UTOXUMHUYECKHX COEIMHEHU, HAMEIOIINX
AHTUOKCHJAHTHBIE U  IPOTUBOBOCIIAIIUTEIILHBIE
cBoiictna [10].

BaxHo oTmMeTuTh, 4TO M NUBHASL APOOUHA, U
JIBHAHOW JKMBIX HE COJEpPKaT aHTHIINTATEIIbHBIX

015100 (S3:10)7% MPOMBIIUIEHHOCTH c LEIBI0
o0oramieHns MUIIEBBIX MPOAYKTOB 0€3 yrpo3bl
CHIDKEHUS UX MHIIEeBO# nearoctyr [11,12].

s m3ydeHus BiAvsIHHS (DYHKITMOHAIBHBIX
00aBOK Ha XJIeO OBLIO UCTIICYCHO IIeCTh 00pasIoB
¢ mo0OaBJIeHHEeM MUBHOM NPOOWHEI B THAITa30HE OT
5% no 30% wu mecth 00pa3loB ¢ q00aBICHUEM

JBHSHOTO JKMbIXa B TOM K€ JHMAala3oHe
KOHIICHTPAITHH. Kaxmprit obpazert OBLT
MPUTOTOBJICH W3 MYKH TIEPBOTO COpTa C

HCIIOJIb30BAaHUEM YHU(DHUIIMPOBAHHOMN PEIENTYPHI,
kotopassi Bkmowdana 500 rpammoB MykH, 7,5
rpamma coiu, 10 rpaMMoB caxapa 5 TpaMMOB

BEIICCTB, TaKUX KakK (UTAThl WX TaHWHBI, Ipoxoked. Pementypel xye0 MpenCTaBICHBI B
KOTOpBIE MOTYT CHW)KATh YCBOCHHUE IUTATEJIBbHBIX tabmure 1
BEIIECTB  OpPraHW3MOM. OJTO  JenaeT  HUx
HJICATIbHBIMY KaHAUJAaTaMU ISl KCTIOJIb30BaHUS B
Tabauna 1. Penentypsl x1eba
ChIppeBOH COCTaB O06pazen
Kontpomns JIbHAHON KMBIX [uBHas npoOuna
1 2 3 4 5 6 1 2 3 4 5 6
Myka mieHHuYHas 500 475 | 450 | 425 | 400 | 375 | 350 | 500 | 500 | 500 | 500 | 500 | 500
xnebonexapHast
HepBOro copTa, T
JIBHSIHOM JKMBIX, T - 25 50 75 100 | 125 | 150 - - - - - -
[TuBHas qpobuHa, T - - - - - - - 25 50 75 100 | 125 | 150
Conb, T 7,5 751757575 75|75 75|75 ] 75|75 |75 |75
Caxap, T 10 10 10 10 10 10 10 10 10 10 10 10 10
Hpoxoxn, T 5 5 5 5 5 5 5 5 5 5 5 5 5
Ilpu  paspaboTke penentypsl  xyeba OTo0 pelieHue OBUIO MPHUHATO HAa OCHOBE 0030pa

MIIEHUYHOI'O C JIbHSAHBIM >KMBIXOM W TIHBHOH
npoOuHOM ObUla HCHOJIB30BaHA CTaHJApTHas
TEXHOJIOT s MIPOM3BOJICTBA 6e30mapHbIM
CIoc000M, C HEKOTOPHIMH KOPPEKTUPOBKAMH.

[IpuroroBienune GpyHKIMOHATBHOTO XJie0a ¢
WCTIONIb30BAaHUEM JIBHSHOTO JKMBIXa M IHBHOM
npoOuHBI TpeOyeT mpeBapuTeNbHON MOATOTOBKH
(yHKUHMOHANBHBIX 00aBoK. PaccMoTpuM mporecc
MOJyYEHUS! U TOATOTOBKH JIBHSHOIO XMbIXa H
CYyXOW IUBHOM JIPOOHMHBI JJIS MCIIOJIb30BaHUS B
MPOM3BOJICTBE XJieOa.

JIbHSHOM JKMBIX TOJydYajJcsi B YCIOBHAX
71ab0paToOprH B MPOIIECCE N3TOTOBJICHUS JIHHIHOTO
Macua. J[jst 3Toro uemop30Banuch TEXHOJIOTHYIEC-
KM€ TPOLECCHl SKCTPAKLIUU Macia U3 CEMsH JIbHa.
[lonmy4eHHBIH XKMBIX COIEPXKHUT 3HAYUTENHHOE
KOJMYECTBO PACTBOPUMBIX U HEPACTBOPUMBIX
JTUETHYECKUX BOJIOKOH, OMeTa-3 JKUPHBIX KUCIIOT U
AHTUOKCHUJAHTOB, YTO JIEJIA€T €ro ILEHHBIM
KOMIIOHEHTOM JUIsl QYHKIIMOHAILHOTO Xyieba. [13]

Cyxas nuBHas ipoOrHA ObLIa UCTIONIL30BaHA
B MCCJIEIOBAHUHM BMECTO CHIPOW ITMBHOW APOOHHEI.
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JUTEpaTypbl, KOTOPBIA MOKA3aJl, YTO CyXasi TUBHAs
OpoOWHa MOSHTUYHA IO cocTaBy chlpoi. IluBHas
npoOuHa siBisieTcsl MOOOYHBIM MPOJAYKTOM ITHBO-
BapeHHOTO TMpou3BoJicTBa. [Iporecc mnomydueHus
CyXOH TNHMBHOW JpOOMHBI BKIIOYaeT B cels
CIIeTyIOIIME IIaru:

- OtneneHve NHBHOTO CyCla OT TBEPABIX
OCTaTKOB (JpOOMHBI) IIOCIIE POLIECca BapKH Cyca.

- Cymxka ApoOHMHBI 10 TOJNyYEHHS CyXOro
COCTOSIHHSL.

- MonoTkoBast METBHUIIA 7151 N3METbYEHHUS
CyXOW IpOOUHBI 1O HEOOXOAUMOI KOHCUCTEHIINH.

Takum 00pa3zom, MmorydeHHas cyxast TMBHas
IpoOWHA COXpaHAET MUTATeNbHbIE (PYHKIINOHAIB-
HbIE CBOICTBa CBOEro ChIpbS M TOTOBa K
HCIOJIB30BaHHIO B IPOM3BOACTBE XJIe0a.

JIbHSHON JKMBIX M TIMBHYIO JIpOOWHY WU3-
MeJbYaIH Ha 1a00paTOpHON METbHUILIE ¥ ITPOBOIHIN
yepes CUTO JUId YJAIEHUS  HEKENaTeIbHBIX
BKMOUeHN. [ mpurotoBneHus (QyHKIMOHAb-
HOTO xJie0a ¢ UCTONIb30BaHUEM JIBHSHOTO JKMBIXa U
MMBHOM JpOOMHBI CHavala B3BELIMBAINCH MyKa,
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COJIb, caxap, IPOXOKH, JBHSHOW XMBIX M IHBHAsS
IpoOwHa.

Hanee, coriacHo Oe30mapHOMY cIoco0y,
BCE CyXH€ HHIPEJAHEHTHI CMEIIMBAIUCH BMECTE,
[ocjae 4ero Jo0aBisulack BOJAa M IIPOHCXOIUIIO
NepEeMeIIMBaHNE Ha IIJIAHETAPHOM MHKCEpE [0
oOpazoBanusi  omHOpomHoro  Tecta. llocne
3aMEIIMBAaHMUs TECTO MOJBEPrajoch OPOKEHHIO B
TeyeHMH 5-7 MuH. 3areM  POW3BOIMIACH
OOMHMHKA, IIOCJ€ 4Yero Ipouecc OpoXeHUs
MIPOJIOJBKAJICS elie 5-7 MUHYT.

Ilocie »3TOrO TECTO OTHPABISIOCH B
paccroeunsblii mkad mpu Temmnepatype 34-35°C Ha
40 MMHYT, B pe3yibTaTe TECTO YBEJINYHBAIOCH
BaBoe. Temmeparypa B meun noijaep’KuBajach B
npenenax 180-200°C B TeueHHE BCEro BPEMEHH
BBHIMICKAaHUS, 4YTO 00EeCcrne4YnBajo pPaBHOMEPHOE
MporeKkanue xjieba u (OpPMUPOBAHUE XPYCTAIICH
KOpKH. Takoil TeMnepaTypHBIH PeXUM MO3BOJISII
JNOCTHYb ONTHUMAJIBHOTO COYETAHUS BIAKHOCTH U
Teruia At GOPMHUPOBAHUS KEJNAEMBIX TEKCTYPhI U
BHEIIIHETO BUJa FOTOBOTO MPOIYKTA.

Ilocie Brimeukn 0Opasubl OCTHIBANIH, MIOCIIE
4ero MpoBOAMIACH OpraHoyienTudeckas U GU3nKo-

xumudeckas oueHnka corigacHo ['OCT, kotopsie
MIPOBOIMIINCH HE paHbIIe, 9eM depe3 4 gaca mocie
MIPUTOTOBJICHHS, U HE TO3Ke, yeM uepe3 24 gaca
mocie Beireuku coraacHo ['OCT [14].

Pesynromamut u ux oocyscoenue

Jlnst oneHKH KadecTBa xjeba ¢ 100aBKaMu
ObLIa UCIOJIb30BaHa OPTaHOJIENITHUECKas OLCHKA.
B stom sxcniepumente 10 00yueHHBIX yUaCTHUKOB,
MMEIOIINX OIIBIT B JIETYCTAINH, OLIEHUBAIIN XJI1e0 ¢
nobaBKkamMu o 5-6annpHON hIKarne.
OpraHonentryeckass OLEHKa BKJIOYana B ceOs
TaKWe XapaKTePUCTHUKH, KaK BHENIHWH BHJ,
BKYCOBBIE KauecTBa M TeKCTypa xjeba. Kaxmprii
YYaCTHUK OLCHHMBAJ KaXAbli oOpasel, W 3aTeM
cpenHuii Oamun OBIT paccuuTaH Ui KaKIOTro
obOpazua. Takoil mNOAXON TMO3BOJST MOJIYYHUTh
00BEKTHBHBIC JaHHBIC 0 BOCIIPHSTHH
MOTpPeOUTENSIMHU XJ1eba ¢ ToOaBKaMH B ONIPEACTUTh
MPENOoYTEeHNs B OTHOIIEHHM ero kadectsa. Ha
pucynke 1 u 2 mpencraBnenbl oOpasubl xieba c
noOaBlieHHEM JILHSHOTO JKMbIXa W TNHBHOU
OpOoOWHBI COOTBETCTBEHHO, BBIIICUYEHHBIX IIO
MPEITIOKEHHBIM pEeLenTypaM, MPeICTaBICHHBIM B
tabmnuue 1.

Pucynox 1. BHeuinuit Buz Boled4eHHBIX 00pa3LoB xjeba ¢ 1o0aBineHreM JbHIHOTo kMbixa: KO- KOHTpoJbHBIN 00pasert

KO Nel

Ne4 Ne5 Ne6|

Pucynok 2. BHeurHuii Bu/1 BbIEYEHHBIX 00pa3loB xjeba ¢ 100aBjIeHueM Cyxoi NMBHON ApoOuHbI: KO- KOHTPOJIBbHBIN

obpasenn

KO Nel

Ne2 Ne3
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Tabmmna 2. CpeqHue 3HaUEHUS ITOKa3aTellel kadecTBa 00pasmoB xieda

Oopa3serng Bassl

®opma | Ilosepxnocts | lLlBer | Ilomepeunocts | Ilpomec | Ilopucrocts | Bkyc | 3anmax | Cymma

OajnoB
KO 4,7 4,8 4,8 4,7 4,6 4,6 4,6 4,6 37,4
1 1m.x. 4,6 4,8 4,7 4,6 4,6 4,7 4,7 4,8 37,5
2 1.K. 4,6 4,6 4,5 4,5 4,5 4,6 4,5 4,7 36,5
3 1K. 4,5 4,3 4,5 4,3 4,5 4,5 4,6 4,5 35,7
4 1Kk 4,3 4,2 4,2 4,1 4,2 4,1 4,2 4,0 33,3
5 LK. 4,0 4,2 4,1 4,0 4,2 4,2 4,0 3,9 32,6
6 J1.K. 3,5 3.8 3,9 3,3 4,1 3,2 3,3 4,2 29,3
1 m.a. 4,5 4,7 4,4 4,5 4,5 4,5 4,5 4,5 36,1
2 n.a. 4,3 4,4 4,2 4,4 4,3 4,0 4,3 4,2 34,1
3n.na 3,9 3.8 3,9 3,7 4,1 3,2 3,3 4,2 30,1
4 n.pa. 3,5 3,7 3,7 3,3 41 3.3 3,7 4,0 29,3
5n.na 3,5 3,5 3,5 3,3 4,0 3.3 3,2 3,4 21,7
6 .. 3,4 3,5 3,5 3,0 3,9 3,1 3,0 3,0 26,4

*KO- KOHTpOJBHEII 00paser, J1.5K.- Xji1ed ¢
noOaBlicHHEM JIBHSHOTO JKMBIXa, ILA.- XJeO ¢
no0aBJICHHEM CYyXOW TMBHOU APOOUHBI

N3  pe3ynbTatoB  OpPraHoNenTHYECKOU
OLIEHKH KauecTBa xJieba (Tad. 2), mpon3BeACHHOTO
¢ 100aBICHUEM Pa3INYHBIX J00aBOK, BUIHO, YTO B
[IEJIOM OIIEHKM TOKa3aTenedl BKyca, 3amaxa u
MOPUCTOCTH  YIYYLIMJINCH [0 CPaBHEHHIO C
KOHTPOJIBHBIM 00pa3ioM. Hannydiue nokaszarein
ObLTH y 00pasiia ¢ Jo0aBIeHNUEM JIFHSIHOTO KMbBIXa
B 103upoBKke 5%, koTopblii HaOpan 37,5 uz 40
OamioB. M3 o0pasnoB ¢ mo0aBjieHHEM TUBHOU
npoounbl oopaser;r Nel ma. (5% noGarneHHOM
MUBHOW ApoOWHBI) HaOpan 4,5 OamioB, YTO
cootBerctByeT I'OCT 31805-2018. O6e mobaBku
MpUIaBaT xi1e0y OcoOblii apoMaT W BKYCHBIC
HOTKH, YTO JIENAeT ero Ooiee NMpHBIEKATEeIbHBIM
Ui motpedurenei [15].

[Tlo ouenke "¢opmbl" 0OHApPYKEHO, YTO
o0pasipl ¢ j1o0aBleHNEM Kak JIHSHOTO JKMBIXa,
TaKk ¥ THUBHOW JIpOOMHBI B J03UpPOBKe 5%,
MoJlydujiv  BbicOkue Oamtel (4,6 u 4,7
COOTBETCTBEHHO). L[BeT »THX 00pa3noB ObLI
30JIOTHCTBIM C PaBHOMEPHBIM pacrpezeieHueM
J00ABOK.

Ilo omenke moka3zateneil "MPONEYEeHHOCTH"
u "mpomec" oOpasusl Nel ¢ poOaBieHHeM
JBHSIHOTO JKMBIXa M MHUBHOW JPOOWHBI MOTYYHIN
caMmble BBICOKHE OalIbl COTJIACHO CTaHIApTy
I'OCT 31805-2018. Msixum o6oux o6pa3noB Obu1
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MIPOIICYCHHBIM, HE BJIAXXHBIM Ha OIIYyIb, U IOCIE
JIETKOTO HAJaBIUBAHUS MANbLAMH TPUHHMAI
nepBoHayanpHylo ¢opmy. KomoukoB u cienos
HermpomMeca B 00pasiiax He 00HapyKEHO.

o moka3zatemnto "mopucrocts” obpaszer Nel
C JIbHSIHBIM JKMBIXOM HUMEJ BBICOKYIO OILICHKY (4,7
Oamta), XapakTepHu3ysCh Pa3BUTON IMOPHUCTOCTHIO
0e3 TMycToT ® YIUIOTHEHHH, paBHOMEPHOH
CTPYKTYPOM, XOTS TOPBI ObIIIM HEMHOTO KpYITHEE,
4eM y KOHTPOJIBHOTO o0pasma. O6paser ¢ MIBHOM
IpoOWHOM TaKkKe MMeJ Pa3BUTYIO OPUCTOCTH Oe3
IIyCTOT W  YIUIOTHEHUH, C  PaBHOMEPHOM
CTPYKTYPOM.

[TorydeHHBbIi TOTOBBIN XJIEO C JO3HPOBKOM
JBHSHOTO XMbIXa MykH 5 %, 10% u 15% wnmen
XOpolMii  BHeWIHWH BuA  (UBET  MSKHINA),
3MaCTUYHOCTh, IIOBEPXHOCTH ©O€3 TpemuH u
HaapbBOB. BKyc u 3amax oOpasua Nel ¢ nbHAHBIM
JKMBIXOM OIICHUIH 110 4,7 Oaiuta, xapakTepu3ys UxX
KaK CBOICTBEHHbIC NAaHHOMY BHIY H3IENuUs, C
MNPUATHBIM  3allaXOM W CJIerKa CJaJKOBAaThIM
BKycoM. B 00Opasiie ¢ muBHOM 1poOruHON BKYyC OBLT
OpEXOBBbIM, YTO TaK)X€ OIIEHWJIOCh Ha BBICOKHMU
6asu1 o cranaapry. Obe 100aBKK NPUAAIOT XJIe0y
0COOBII apOMaT U BKyCHBIE HOTKH, YTO AENAET €ro
0oJiee MpUBIIEKATEIHHBIM TS TOTPEOUTETEH.

Taxum obpazom, o0a obpasua
cootBeTcTBYIOT TpeboBanusim 'OCT 31805-2018
M0 yKa3aHHBIM TIOKa3aTtelsiM, obecrieunBast

BBICOKOE Ka4eCTBO XJje0a.
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Tabnuna 3. Pe3ynpraTs! npoBeaeHNs (PU3UKO-XUMHUECKUX UCTIBITAHUHN TSI pa3padOTaHHBIX 00pa3ioB xieda

Ilokazarenp
Bnaxunocts | Kucnotnocts msikumia, | Ilopucrtocts, %
MsIKHIIIA, % I'paa. KUCJIOTHOCTHU
I'OCT 31805-2018 19-52 3,5 68
KO 38,0 2,8 68,5
1 k. 334 3,3 68

2 LK. 23,6 3,5 62,4

3 max. 36,8 3,7 61,8

4 k. 38,8 3.9 55,6

5 maK. 39,0 4,0 56,7

6 LK. 38,6 4,5 52,8

1 n.a. 38,5 34 65,2

2 0. 40,0 3,6 57,6

3 m. 41,14 3.8 52,1

4 .. 42,09 4.0 53,33

5. 45,6 45 40,9

6 1. 47,7 4.7 35,4
Ha JINHEHOM Juarpamme BBIIIIE Kaxxnast nuHUS COOTBETCTBYET OJHOMY M3
MpeICTaBICHbl  Bce  mokazatenu  ((opma, rokKaszaresied, a METKM Ha ocu X TPEACTaBISAIOT
IIOBEPXHOCTh, LBET, IONEPEYHOCTh, IIPOMEC, pasznuaHbie 00pa3ipl. DTO TO3BOJSIET CPAaBHHUTH,

MOPUCTOCTh, BKYC, 3allaX M CyMMa OaJlJIOB) JUIs
KOHTPOJIBHOTO 00pasiia, a TaKke O00pasloB ¢
JMEHSHBIM )KMBIXOM ¥ THBHOW JPOOHHOM.

KaK pa3jnyHble JOOABKM W HX IIPOICHTHOE
COIepKaHUE BIUSIOT Ha KAKIBIM MOKa3aTelb B
JIMHAMUKE.

DN3NKO-XMMUYecKasn oueHKa xneba no nokasatenam

10

OLeHKa

dopma
—s— MonepxocTh
—e— Lge

MonepessocTs

Mporec
—e— Mopucrocts
—— Bkyc

Sanax

Cyuma Bannos

+
bﬁ\

O6pasey

PI/IcyHOK 3. ®Ou3uKO-XUMHUYECKas OILICHKa xj1e0a 10 IOKa3aTeNsIM

76



AJIMATBI TEXHOJOTMSUIBIK YHUBEPCUTETiHIH Xabapmbichl. 2024, Ne4.,

[Ipu cpaBHUTENHHOM aHaNM3e Pe3yIbTATOB
HccaenoBaHms 00pa3moB Xjeda Mo ITOKa3aTessaM
BIQXHOCTH, KHCIOTHOCTH ¥  TOPHUCTOCTH,
00HApYKEHO, YTO 3HAYCHUsS g o0pasioB Nel u
No2 ¢ mobaBnenmnem npHsHOTO XMbIXa (5% u 10%
COOTBETCTBEHHO)  HAXOIATCS B  TIpeaenax
JIOTTY CTHMBIX HOPM u YIOBIIETBOPSIIOT
TpeboBaHusM craHzapra. OgHAaKO IOKa3arenb
ropuctocTd st obpasma Nel ¢ mobaBiieHHEM
nuBHOM  ApoOunbl  (5%) HEMHOro  HUXKe
CTaHJIAPTHBIX 3HAYCHWM, XOTSA KHCIOTHOCTH U
MIOPUCTOCTH COOTBETCTBYIOT CTaHAAPTY.

Xneb ¢ nobOaBieHHEM IFHSHOTO XMbIXa H
MUBHOM JPOOMHBI COOTBETCTBYET TpeOOBaHUIM
I'OCT 31805-2018 mo opraHoJenTUYECKHUM U
(PM3UKO-XMIMIUYECKIM TIOKA3aTeNsIM, U MKy COOO0M
00pa31ipl He UMEIOT 3HAYNTENBHBIX PA3IUIHi.

3axnrouenue, 6v1600b1

B pesymprate wumccrnenoBaHUS — BIWSHUS
J00aBJICHHS JILHSIHOTO XKMbIXa U MIUBHOH JPOOHHBI
B J1I03UpoBKe 0T 5% 10 30% Ha kauecTBO Xjie0a MbI
MONyYWJI  HWHTEpEeCHbIe BbIBOABL. (OpraHoien-
THYeCKas OIIeHKa [IoKa3ama, 4dro xiebd ¢
no0aBjIeHHEM JIBHSHOTO JKMbIXa Ha ypoBHE 5%
cootBeTcTBOBa TpebomBanmsiM ['OCT. Xned ¢
no0aBJIeHHEM MTUBHOW JPOOWHBI HMEN TIOKa3aTelH
HW)KE, OJHAaKo BKyC M apoMar xieda ¢
nobasneHneM 5% MWUBHOH APOOHHBI OTIMYAICS
OpEXOBBIM MPUBKycOoM u apomartoMm. [lo ¢usuko-
XUMHYECKAM MTOKA3aTeIsIM 00pa3sIsl c
nobasieHueM 5% MUBHOW APOOUHBI U JILHSIHOTO
xmbixa coorBerctBytor ['OCT  31805-2018,
OJTHAKO TOKA3aTeNM TIOPUCTOCTH Jsi oOpasia ¢
MMBHOW  JIpOOMHON  OBUIM  HEMHOTO  HHXKeE
CTaHJIapTHBIX 3HAYECHUM.

DT pe3ynbTaThl MOTYT OBITH O0YCIOBICHBI
Pa3INYHBIMA (hakTopamu. Bo-nepBhix,
J00aBJICHHE JILHSHOTO KMbIXa U IMBHOM JPOOUHBI
MOJKET BHECTH H3MEHEHUS B TEKCTYpPHBIE CBOHCTBA
xyieba, BKIIIOYAsh €ro MOPUCTOCTh. Bo-BTOPHIX,
pasnu4Hble (HU3NKO-XMMHUYECKHUE CBOMCTBA 3THX
WHTPEANECHTOB, TaKhe KakK BIAroyJep>KUBaIoIIast
CIIOCOOHOCTh WM TIMTATENbHAs IIEHHOCTh, MOTYT
OKa3blBaTh BIMSHUE HAa KOHEYHOE KAdeCTBO
npoaykra. HakoHen, pa3nuuus B KOHIIEHTpAIH
J00ABOK TaK)Ke MOTYT TOBIHUATh Ha PE3yJIbTATHI,
MOCKOJIKY 0OoJiee BBICOKHE JIO3MPOBKH MOTYT
BBI3BIBATH U3MEHEHHUS B TEKCTYPE U BKyce XJeoa.

B 3akirodeHuu, pe3ynbTaThl UCCIIEOBAHUS
MMOKA3bIBAIOT, YTO W JILHSHOW XMBIX, W THBHAS
IpoOMHAa  MOTrYyT  OBITh  IEPCIEKTUBHBIMU
(yHKIIMOHATBHBIMH HUHTPEIUCHTAMH JUTSL
VITyqIICHHS KauecTBa xJeoba. Onnaxo,
HE00X0IUMO NPOBECTH JIOTIOJTHUTETbHBIE
WCCIIEIOBaHHUS TUTS ONTHMH3ALIUN ux
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HCTONB30BAHUS W JOCTIDKCHHS ONTHMAIBHOTO
COOTHOIIICHHS MEXTy KauyecTBOM MPOJIYKTa U €ro
9KOHOMHYECKOH 11e1ecO00Pa3HOCTHIO.
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PROSPECTS FOR THE USE OF NEW YEAST STRAINS
IN NON-ALCOHOLIC BEER PRODUCTION
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Brewery production is currently one of the growing segments of the processing industry. Beer and beer drinks
have long established themselves as competitive products in the beverage production market. Modern beer producers
focus on creating traditional light and dark beers, birmix, and beer drinks with various fruit flavours. They also place
particular importance on producing non-alcoholic beer. The increase in demand for non-alcoholic beer is due to the
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partial transition to proper nutrition, the expansion of the assortment and the appearance of new flavours on the
shelves. Non-alcoholic beer is a foamy beverage prepared according to classical beer production technology but with
technological solutions for removing ethyl alcohol at the output. For the production of non-alcoholic beer, the
permissible concentration of ethyl alcohol, which does not exceed 0.5%, is used. Vacuum distillation and membrane
methods are used, and alcohol is removed by influencing the course of the technological process. One of these methods
is the use of unique yeast strains in fermentation. The purpose of the presented research is to select new yeast strains
for producing non-alcoholic beer. Four yeast strains were studied to determine their degree of digestion and influence
on the profile of the finished beer. It was determined that yeast strain W 34/70 has the lowest degree of digestion. By
technological and physicochemical parameters, the beer wort fermented by this yeast strain has suitable sensory
parameters, which are not inferior to the production sample. The use of yeast strain W 34/70 also reduces the
fermentation process and increases the shelf life of the finished beverage.

Keywords: beer production, non-alcoholic beer, yeast strain, ethyl alcohol, low digestion.

AJIKOT' OJIbCI3 CBIPA OHIIPICIHJE )KAHA AIIBITKBI IITAMJIAPBIH KOJIJIAHY
MEPCHEKTHUBAJIAPBI KOJIJIAHY HEPCIIEKTUBAJIAPDBI

T'M. BAUTA3UEBA, A.K. KEKUBAEBA, A.K. AXMET)XAHOBA, A.A. KEPUMBAEBA*

(AMAaThI TeXHOJIOTHSUILIK YHUBEPCHTETI,
Kazakcran Pecnyosiukacol, 050012, Aamarsl K., Tosie 61 kemeci, 100)
ABTOp-KOPPECTIOHACHTTIH AJIEKTPOHABIK moinrackl: a.kerimbayeva@gmail.com*

Kaszipzi yakeimma onoey onepKacioininy 0amvin Keie Hcamrkan cezmenmmepiniy 0ipi celpa Kaiinamy 60vin
maodwinadvl. Colpa men colpa cycvlHOapyl CycvlHOap OHOIpici HapbizbiHOa DaceKeze Kadinemmi onim peminoe y3ax
yaxpim 001ivl 03iH MAHBIMMbL. 3AMAHAYU CHIPA OHOIPICI CHIPAHBIY, 0ICMYPIII AUILIK HCIHE KYH2IPmM CYpPulnmapulii,
colpa KOCHAnNapovlH, MYpPJai dHceMic-dcudeKk Xowl uicmeHnoipziuimepin KOCAMbIH Cblpa CYCbIHOAPBLIH OHOIpyze
Hezi30e12eH, COHbBIMEH KAmap aaKo2oabcCi3 colpa oHOIpYOiH 0e MaAHbI3bl epeKute. AIK020NbCI3 Chlpaza cYpaHblCHblH
apmyst Oypvic MAMAKMAHY2A WIHAPA KOUWIYMEH, ACCOPMUMEHMMIN, KeHeloiMeH JHcaHe copenepoe Hcana 0IMOIK
wiewimoepoiyy, naitoa Ooayvimen Oainanvicmol. ANK020MbCI3  culpa-0yn  cvlpa OHOIPICIHIN  K1ACCUKATBIK
MeXHONI02UACHL OOUBIHUIA OAbIHOAIZAH, OIPAK Wby Ke3iH0e IMUl CRUPMIH Kemipyze apHai2aH MeXHON02UANbIK
wiewimoepoi Konoanamoln KOOIKmi cycvii. ANKo20abCi3 Colpansl OHOIpY Yuwiin Imun CRUpminiy pykcam eminzen
konyenmpayuscol 0,5% - oan acnaiimvii, 6axKyymMOblK, OUCUNIAYUA HCIHE MEMOPAHAIBIK d0icmep KOI0aHbl1aobvl,
COHBIMEN KAMap mexHon02UANbIK NPouecmiy OapuvicblHa acep emy apKblibl anK020ab0i anvin macmaiiovl. Ocwl
a0icmepoin, 0ipi awvbimy Ke3inoe QUILIMKBLIHBIY APHAUbLL WIMAMOAPBIH KOJA0aHy 00abin maovliadwvl. ¥cvlHblI2aH
3epmmeyoin MaKcamsl — AAK02016Ci3 ColPa OHOIPY YWiH QUIbIMKBLIAPObIY HCAHA WMAMMOapuln manoay. Auvimy
0apesncecin rHcane OailvlH CoIPAHBLIH, NPOuUine dcepin anbiKmay yuin aublmkbliapoviy 4 wimammol 3epmmendi. W
34/70 awbimKbl WMAMMBIHBIH, QUIBINLY 0Jperceci eH MOMEH eKeHOIZi JHcoHe MEXHOI0ZUANBIK JHCcIHe (u3uKa-
XUMUATBIK KOpcemKiuimepi GOUbIHWA OCbl AUILIMKDBL WIMAMMBIMEH AUILIMBLIZAH CbIPA CYCIOCBIHBIH, HCAKCH
CEeHCOPNIbIK Kacuemmepi Oap, oHimOinici douviHwa OHOipic yazicinen kem mychneimini anvikmanov.. W 34/70
AUIBIMKDBL WIMAMMBIH KONOAHY 0G AUiblHY BPOUECIH KbICKAPMAObL HCIHE OAUbIH CYCLIHHBLY HCAPAMObBLILIK MEP3iMIiH
apmmouipaosl.

Herisri ce3mep: cbipa eHaipici, aJKOroabCeis cbipa, albITKbI IITAMMBI, ITHJ CHUPTI, AIIBITYABIH
TOMeH Jdpeskeci.

HEPCIIEKTHUBbI IPUMEHEHUS HOBBIX LITAMMOB
JIPOYKKEH B ITPOU3BO/ICTBE BE3AJIKOT OJILHOI'O IIMBA

T'M. BAUTABUEBA, A.K. KEKUBAEBA, A.K. AXMET)KAHOBA, A.A. KEPUMBAEBA*

(AnNMaTHHCKMI TEXHOJOTHYeCKUH YHUBEPCUTET,
Pecnybdaunka Ka3zaxcran, 050012, r. Aamatsl, yJ. Tose 6u, 100)
DJeKTpOHHas [oYTa aBTOpa-KoppecnonaenTa: a.kerimbayeva@gmail.com*

B nacmoswee epema o00HuUM u3 pazsuearduuxca cezZMeHmos nepepadamviéarouieil Ompaciu A6aAAemcs
nueogapennoe npouszeoocmeo. Ilueo u nuenvle HARUMUKU YXce OABHO 3APEKOMEHO06aNU cebdA KakK
KOHKYPEeHMOCHOCOOHAA npoOyKYUsa HA pPbIHKe npouszeoocmea Hanumkos. CoepeMmeHHOe RUBONPOU3EOO0CHIBO
OCHOBANHO HA GbINYCKE MPAOUWUOHHBIX CEEMbIX U MEMHBIX COPMOG NUBA, OUPMUKCO8, NUBHBLIX HANUMKOE C
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oobagnenuem pasHOOOPA3HbIX PPYKMOBHIX GKYCO6, a4 Mmakjce 0cobdoe 3HAUEHUe 3aAHUMAEH RPOU3EOOCHIGO
oezankozonvno2o nuea. Ilogviuenue cnpoca Ha 0e3a71K0201bHOE NUEBO CEA3AHO C YACMUYHBLIM NEPEX000M HA
npasuibHOe nUmManue, PACWIUPEHUEM ACCOPMUMEHMA U NOAGIEHEM HA NPUNAGKAX HOGLIX 6KYCOBLIX peuieHUil.
besankozonvnoe nueo — 3mo neHHblI HANUMOK, NPUSOMOGIEHHbIE NO KIACCUYECKOU MEeXHON02Uuu nue6o-
npOU3600CMEa, HO C NPUMEHEHUEM MEXHON02UHECKUX PeUIeHIIl NO YOaIeHUI0 IMUI06020 CRUpma Ha évixoode. /lna
npou3e00cmea 6e3anKo20/1bHO20 NUEA OONYCMUMAA KOHUCHMPAYUA IMUTI06020 CHUPMA 6 KOMOPOM He NPeeuluiaen
0,5%, npumenaiom 6aKyyMHYI0 OUCHUNIAUUIO U MEMOPAHHbBIE MEmOObl, MaKyce YOauAalom CRUPM C HOMOU[bIO
6IUAHUA HA X00 MEXHON02U1ecK020 npoyecca. OOHUM U3 OAGHHBIX CNOCODOE ABIACMCA NPUMEHEHUE CREUUATbHBIX
wmammos oposcceti npu opoxcenuu. Llenvio npedcmaenenno2o Ucc1e006anUs A6IAAEMCA ROOOODP HOBLIX WIMAMMOG
opodsicicell 0n1a nPou3zeoocmea 06e3anKkozonvnozo nueda. HMccnedosano 4 wimamma Oposcxceil Ha onpeodeneHue
cmenenu cOpaxcueanus u 6AUAHUA HA NPOPUIL 20moeozo nuea. Onpedeneno, umo wmamm opoxcceii \W 34/70
umMeem HAUMEHLULYIO CHMENeHb COPAdCUGAHUA U NO MEXHOI0ZUYECKUM U (QUIUKO-XUMUYECKUM ROKA3AMEAM.
Ilugnoe cycno, coposcennoe OaHHbLIM WIMAMMOM OPOHCIHCEll, 001a0aeH XOPOMUMU CEHCOPHBIMU NOKA3AMEIAMU, He
ycmynarouiee no HOKazamenam npou3soocmeenHnomy oopasuy. Illpumenenue wumamma oposxrcaceit W 34/70 makace
coKpawaem npoyecc OpoNCeHUA U YEeaUIUGAEeN CPOK XPAHECHUA 20M 06020 HANUMKA.

KurueBble c¢ji0Ba: NMBONPOU3BOACTBO, NMBO 0€3a/JKOr0JbHOE, IITAMM JIPOAKeH, ITHI0BbII
CIHMPT, HU3KAA cTeleHb cOpakKNBaHUs.

Introduction characteristics of yeast used for production
Non-alcoholic beer is by far the most determine the organoleptic profile of non-alcoholic
actively growing beer market segment. The growth beer [8].
of the non-alcoholic beer (NAB) market has In their research, T.I. Filimonova and O.A.
increased significantly in recent years due to strict Borisenko compared the quantitative ratio of using
alcohol policies and consumers adopting healthier different yeast strains in cold fermentation. They
lifestyles [1, 2]. Non-alcoholic beer is a beverage concluded that most Russian breweries prefer yeast
similar in taste to traditional beer but containing a strains 308 and 34 [9].
small amount of alcohol (0 to 0.5%). Due to the In his study, S.G. Davydenko and D.V.
complete exclusion of alcohol, the production of Afonin compared yeast strains 129 and 776 used in
non-alcoholic beer is a more complex process than cold fermentation. Yeast strain 129 showed better
the production of conventional beer [3]. consumer properties than non-alcoholic beer [10].
One way to produce beer with lower alcohol Therefore, when creating a new technology
content is to use a strain with the lowest of non-alcoholic beer, the organoleptic properties
fermentation activity. This results in a lower of which will be able to meet the consumer's
proportion of sugars used for ethanol formation. At requirements, it is necessary first to select yeast
the same time, it is necessary to consider the strains. For this purpose, four yeast strains were
significant role of brewer's yeast's genetic studied: W 34/70 (Finland), 34 (Belgium), 129
properties in forming beer's sensory profile [4-6]. (France), and 308 (Russia). These strains differ
The type of fermentation divides beer into significantly from each other, primarily in the rate
top (surface, warm) yeast fermentation and bottom of substrate utilization and biomass increase. Since
(deep, cold) fermentation. Top fermentation takes ethanol metabolism has similar rates, its synthesis
place at temperatures of 14-25°C, sometimes should occur in small amounts [11].
higher, and at the final stage of fermentation, the Materials and research methods
yeast forms a "foam" on the beer's surface. The inoculum for the experimental part of
Temperatures of 6-10°Coptimal for bottom the work was collected by growing a two-day yeast
fermentation, and the yeast settles at the bottom of culture from 50 cm3 mashed wort agar followed by
the wort. 500 cm?® of wort. The yeast was then centrifuged
Brewing strains synthesize higher alcohols, and added to the wort at 18-20 million cells per 1
organic acids, esters, sulfur compounds, and cm? with a dry matter mass fraction of 10.5% and
carbonyls, including critical  organoleptic an amine nitrogen concentration of 145 mg/cm?®,
components like acetaldehyde, diacetyl, and The medium'’s initial pH value was 5.2.
pentanedione [7]. The fermentation process was carried out at
These compounds can give the beer an 10+1°C and stopped when the final degree of
inappropriate flavour and non-specific odor at fermentation was reached. The absence of changes in
concentrations above the sensory threshold and a the C.P. content in the fermented wort evaluated it.

content that is too low. The technology and strain
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During fermentation, fermented wort
samples were taken daily, and the amount of
extract and yeast concentration was determined. At
the end of the fermentation process, the amount of
yeast and the concentration of diacetyl in beer, as
the main indicator of secondary fermentation
products, were determined using an HP-6890-Plas
gas analyzer (Germany, 2010). The LPS method
(USA, 2015) was used to evaluate the carbohydrate
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Figure 1. Kinetics of wort dry matters
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Figure 2. Concentration of wort yeast biomass

As shown in Figures 1 and 2, strain W 34/70
showed the lowest degree of wort fermentation,
consuming only 45% of fermented carbohydrates
after 12 days. This fact can be explained by the high
flocculation capacity of yeast strain W 34/70,
resulting in a biomass concentration of 2.5 g
D.M/dm3 compared to 1.3 g of strain 34.

6

spectrum of beer (certificate of metrological
certification of the method for determination of
enzymatic carbohydrates Ne 56-09-03).

The exact degree of fermentation and mass
fraction of ethanol was determined on an Anton
Paar instrument (Austria, 2006). Beer color was
analyzed at 440 nm, and isohumulone was
analyzed at 275 nm.

Duration, days

6

Duration, days
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The amount of accumulated yeast in strain
W 34/70 was at the same level as the other strains
D.M/dm3 (Figure 3). The high flocculation ability
of the cells of strain W 34/70 and their low
fermentation activity may be of interest in
producing non-alcoholic or low-alcoholic beer.
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Figure 3. Accumulation of yeast biomass at the end of fermentation

In addition to fermentation activity, one of
the essential fermentation characteristics is beer
yeasts, which contain acids, higher alcohols, esters,
carbonyls, and sulphur compounds. Although the
sensory level is shallow, beer yeasts determine the
organoleptic profile of beer, carbonyls, and fatty
acids and the stability of beer flavour during
storage.

Therefore, secondary product synthesis was
performed in addition to evaluating indicators
characterizing yeast enzymatic activity, and strains
were compared for their ability to synthesize
secondary metabolic products.

Figure 4. Concentration of diacetyl in young beer

-
g
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Results and discussion

One of the main carbonyls, namely diacetyl
(2,3-butanedione), is crucial in the choice of
fermentation process regime. The intermediate
metabolite in the biosynthesis of diacetyl valine is
formed from a-acetolactate. The chemical
conversion of a-acetolactate to diacetyl is an
oxidative decarboxylation reaction, the rate of
which depends on yeast genetic characteristics,
fermentation temperature and pH value. The odour
of diacetyl, comparable to that of fat and burnt
sugar, appeared at concentrations above 0.05
mg/dm?. The concentration of diacetyl in open-
lager beers must not exceed 0.05 mg/dm?, while
0.20 mg/dm? is allowed in quality fermented beer.

W 34/70 129

Yeast stain
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According to the studies (Figure 3), yeast
strain W 34/70 (0.09 mg/dm3) showed the
maximum diacetyl in beer. Meanwhile, it is known
that diacetyl reduction to acetoin occurs on the
yeast cell surface [12].

Thus, yeast strain W 34/70 is particularly
interesting for producing non-alcoholic beer due to its
low fermentation activity. However, the low
concentration of organoleptic components in the
fermented wort may result in the absence of beer's
characteristic flavour and aroma. Therefore, the
following experiments used this yeast strain to
produce non-alcoholic beer. Nonalcoholic beer
"Baltika O" was used as a control to produce yeast of
lower fermentation and remove ethyl alcohol from
beer with a mass fraction of 12% by dialysis [13].

The experiments were conducted at the
brewery of the "Educational and Scientific Centre
of Fermentation Products Production” of the
Almaty Technological University.

The hoped wort with a mass fraction of 5.5%
CB was cooled to 9°C and pumped into a cone-
bottom fermentation tank (CCT). Yeast was dosed

at 3 million cells per 1 cm?®of wort per wort stream.
The fermented wort was stirred once daily for 30
minutes by carbon dioxide bubbling. After
reaching an ethyl alcohol concentration of 0.45-0.5
vol.%, the beer was filtered and saturated with
carbon dioxide.

During this process, the maximum number
of cells was recorded on the fifth day of
fermentation (6 million/cm3), but this does not
mean that the yeast biomass growth factor is 2.
Each day, the yeast settled into the cone of the
apparatus before the bubble was removed from the
CKT, which caused cell autolysis and prevented
the accumulation of unpleasant aromas in the beer.

On the fifth day of fermentation, the
temperature of the fermented beer decreased to 3°C
for 24 h, and the pressure above the liquid layer
increased to 1 bar when the mass fraction of CP
reached 4.9%. The development of the young beer
lasted for five days.

The table presents the analyses of non-
alcoholic beer produced by yeast strain W 34/70
and “Baltika 0” non-alcoholic beer.

Table 1. Analyses of the results of experimental non-alcoholic beer and Baltika 0 beer produced by yeast strain W 34/70

Indicator Beer
experimental | Baltika 0
Real extract, % 4,48 7,5
Apparent extract, % 4,22 2,8
Ethyl alcohol content, wt. % 0,38 0,32
pH 45 42
Titratable acidity, NaOH/100 cm3 1,9 2,1
Isohumulone, bitterness units (EBC) 17,6 17,0
Colour, colour units 0,6 0,5
Oligosaccharides, g/dm?® 23,0 42,5
Including:
Trisaccharidter 5,4 5,2
Maltose 7,5 18,8
Glucose 0,5 8,0
Fructose 0,3 0,1
Dimethyl sulphide, pg/dm® 14 4
Diacetyl, pg/dm?® 35 20
Pentanedione, pg/dm® 28 18

Based on the data analysis in the table, it can
be concluded that the control beer sample
significantly differs from the experimental sample
in terms of the mass fraction of the residual extract
and its carbohydrate content.

The amount of vicinal diketones (diacetyl
and pentamidine) and dimethyl sulfide (DMS) in
the experimental sample is higher than in the
control but does not exceed the detection limit (40
ug/L) in both samples [14,15].
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Physicochemical parameters cannot give a
complete picture of beer, which contains more than
800 components, each of which determines the
organoleptic properties of the individual and
overall product. Therefore, the tasting was
conducted with the participation of qualified
specialists. Specialists-tasters of the brewing
company "Carlsberg Kazakhstan™ LLP took part in
the tasting.

To analyze the beverage's taste and aroma,
we conducted a descriptive test to characterize its
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organoleptic properties. After the tasting, we
documented the protocol and processed the data
from each taster using a specific computer

Fullness of
flavour
2,5
Sweetness wort
) Dimethyl
Bitterness sulphide
Grain Ethereal

Carbonic acid
saturation

Figure 5. Tasting evaluation of “Baltika 0 beer

The profilograms show that sweetness and
fullness of flavour increased in the control samples
compared to the experimental variants due to
higher values of fermentable carbohydrate
concentration. The main disadvantage of the
experimental non-alcoholic beer is the presence of
wort and grain aromas, which are practically
imperceptible in the control. It is not due to the
peculiarities of the yeast strain. However, it is
caused by the fermentation process technology,
which is interrupted when a specific ethanol
concentration is reached.

Conclusion

Thus, non-alcoholic beer obtained using
yeast strain W 34/70 corresponds to non-alcoholic
beer produced by the best domestic samples in
terms of its physicochemical and organoleptic
properties. In addition, when using strain W 34/70,
it is easier to control the fermentation process until
the desired ethyl alcohol concentration, which is in
the range of 0.3-0.5 vol.%, unlike strains with high
fermentation activity.
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MNEPCNEKTUBA IPUMEHEHUA CYBJIUMAIIMOHHOM
CYHWIKHA ITPU TPOU3BOACTBE KUCJIOMOJIOYHOTI'O
INPOAYKTA «KYPYT»

A.A. VCVIIKOXKOEBA % , HC. HUAI3AJIUEBA

(Keiproizckuii FocynaperBennbliii Texuuueckuii ynusepeuter um. U. Paszakosa,
Keipreizcran, 720044, Bumkex, np-t Y. AiitmaroBa, 66)
DJeKTpOHHAsI MOYTa aBTOpa-KoppecnoHaeHTa: anipa.usupkozhoeva@gmail.com,

B pabome npueooamca pe3ynrvmamsl HAYUHBIX UCCIE008AHUI RO PA3PAOOMIKE 0E30NACHO20 COUUATILHO
3HAUUMO20 6 pauyuonax numanus Hacenenus Kwvipzvizcmana kucnomonounozo npodykma «kypymy». Ananus
NPO6EOEHHO20 UCCE006aAHUA NOKA3bIGAEm, UMO pe3epEbl COGEPUIEHCHIBOBAHUA MPAOUYUOHHBIX MEXHOI02UIL
npouU3800CmMEa KUC/IOMOJIOUHBIX HPOOYKMOoe oOaneko He ucuepnauvl. Ha cezoonawinuii O0env Hnaubovwien
aKmyanbHOCmbio 061adaem CyOnUMAYUOHHBLIL Memoo CyWKu, npu KOMOpOoil mepaemcs MeHbuiee KOAuuecmeo
RUMAMENbHBIX GEeU4eCNE, UYECHIGUMENbHbIX K HAZPEGAHUI0, NO CPAGHEHUI) C RPOUECCAMU, GKIIOYAIOUWUMU
mepmuyeckyo oopabomky. B pabome npedcmasnenvl pe3ynbvmamol no 6vlpadomKe ONMUMATILHOU MEXHOI0ZUU
CYWKU KUCIOMOI0YHO20 RPOOYKma «Kypym». B xo0e pabomut 6v110 06ecneueno mpedyemoe yciosue npou3eoocmea
KUCTI0MOJI04H020 NPOOYKMA, KOMOopoe 0blio HANPABIEHO HA 6blOOP ONMUMAILHOZ0 MEXHOI02UYECKO20 PedcUmMa,
no3eonaouiezo npou3zeo0umy 0e30nacHvlil KOHEUHbL KUCTOMONOUHBIL HPOOYKHL «KYPYm» ¢ HAULYyYMumMu
nokazamenamu kauecmea. Ilo pesynemamam padom npeocmagnen CPAGHUMENbHBLI AHANU3 CYUWIKU Kypyma
ecmecmeenHol, KamepHoil, a makdce cyonumayuonnoi cywikou. Kak nokazanu pesynvmamul uccieooganuii,
Haubo1ee ONMUMATILHBIM CROCOOOM CYUWIKU KYPYMA AGNAEHICA CYOIUMAYUOHHAA CYUIKA, NO360IAI0ULAS NOJIYUANb
KUCTIOMOJIOUHBLIL NPOOYKM Mpedyemozo Kauecmea. Yuumovigana KaumamuuecKue ycloGus u zeozpaguueckue
ocodennocmu Koipzviscmana, nepgocmenennyro 3HauumMocms GyOoym RnoJayuams maxue uccle008anus, Komopule
HAnpaenenvl HA COBEPUIEHCIMBOBAHUE HOGLIX MEXHONO2UN MOIOUYHBIX KOHCEPBO8 C YGEeNUUEHHOU NUULe8Oll
uennocmoto. Ilosmomy pesynvmamosl nposedeHHBIX UCCAEO06AHUIL AGNAIOMCA AKMYANbHOIMU U MO2YM UMEMb
npaKmuuecKoe 3HaueHue nPU NPOU3600cmee 6e30NACHBIX KUCTOMOI0UHBIX NPOOYKHIOB.

KiroueBble cji0Ba: KypyT, Cy3Mo, CyOJMMALIMOHHAS CYLIKA, KUCJIOMOJIOYHbII MPOAYKT, MIIeBast
IEHHOCTD, IOKOBasi 3aMOPO3Ka, eCTECTBEHHAsI CYIIIKa, BAKYYM, Ka4eCTBO, 0€301IaCHOCTh.

CYBJIUMALUSUIBIK KENTIPY I KOJIIAHY
MEPCHEKTUBACHI KYPYT ALLILIFAH
CYT OHIMIH OH/IIPY

A.A. YCYIIKO’KOEBA, H.C. HUA3AJIUEBA

(M.Pa33akoB atbiHaaFbl KbIpFbI3 MeMJIEKeTTIiK TEXHMKAJIBIK YHHBEPCUTETI,
Ksbiprbi3cTan, 720044, bBimkex, HI.AliTMaTOB 1aHFBLIBLL, 66)
ABTOP-KOPPECHOHICHTTIH 3JIEKTPOH/IBIK ToITacsl: anipa.usupkozhoeva@gmail.com

Maxanaoa Koipzol3cman XaakblHblH MAMAKMAHy PAUUOHBIHOA dTIEYMEmMMIK MAHbI3bL Oap dHcaHe Kayinciz cym
KblUWKbBLIObL OHIM — «KYpymmol» 23ipaeyze KamolCMbl blIbIMU 3epmmeynepoiy Hamudiceaepi KeamipinzeH.
Kypeizinzen zepmmey nomudicenepiniyy, manoayvl cym KblUWKbLI0bl OHIMOEPOi 0acmypii mexHoa02usnaposvl
JHceminoipyoin aneyemi ani moJvlK CApKblIMAanbli Kopcemeodi. byzinei Kyni en o3exkmi 20ic — cyOonumayuanvly
Kenmipy 20ici, MyHOa Jicvliayea ce3imman KOPeKmiK 3ammapovly Hco2anybl MEPMUANLIK OHOeyOi KAMMUMbBIH
npoyecmepmen canvicmolpeanoa az ooaadvl. Maxanaoa «Kgpymy» cym KblWiKbl0bl OHIMI yuin OHmMailivl Kenmipy
MEXHONO02UACBLIH d3ipiieyee KAMbICHbl HIMUJICEEP YCbIHbLIZAH. 3epmme)y 0apbiCblHOa Cym KblUKbLIObL OHIMOI
OHOIpY ywiin Kajycemmi ycazoqainap Kammamdacsl3 eminin, canacvl yHeo2apuvl, KAyinciz «Kypymy» cym KblUiKbli0bl
OHIMIHEe KONl JcemKizy YuiiH OHMAUNbl MEXHOJIOZUANBIK pedcum manoanovl. Kymvic nomudicenepi 6GoiiviHwa
Kypymmaul maouzu, KamepauvlK MHcoHe CYOIUMAUUATBIK Kenmipyoil CanslCmplpmansl mManodaybl YCblHbLIZAH.
3epmmey namuoicenepi Kopcemkenoeil, Kypymmuol Kenmipyoin, ey OHmaiinwl 20ici — CyonumMayusiblK Kenmipy, o
cananpl cym KblUKbLIObL OHIM ay2a MYMKIHOIK Oepedi. Kblp2vl3cmaHnHbly KIUMAMMBIK HCA0AUNAPL MEH
2e0z2paguanviK, epeKuieslikmepin eckepe omaulpvln, a3vlK-MYIK KYHOBLIbIZbL HCO2APHL HCAHA CYM KOHCEPEGIepiHiH,
MeXHOI02UANAPbIH Jiceminodipyze 6azplmmanzan sepmmeyinep dacmol manvizea ue 601a0vl. COHOvIKmMan Heyp2izineen
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3epmmeynepoiy, Hamuxcenepi 03eKkmi 601bIn MadLLIAOBL HCIHE KAYINCci3 cym KblUiKblAObl OHIMOepOi oHOipyle
RPAKMUKATBIK, MAHBI3bL HOYbL MYMKIH.

Heri3ri ce3ngep: KypyT, cy3me, CyOJMMaNMSUIBIK KeNTIPy, KBIMKBLI CYT OHiMi, TaFamMIbIK
KYHABUIBIFbI, IOK KATHIPY, TAOMFU KENTipy, BAKYYM, canachl, Kayincisairi.

PERSPECTIVE OF SUBLIMATION DRYING APPLICATION IN
«KURUT» FERMENTED MILK PRODUCT PRODUCTION

A.A. USUPKOZHOEVA, H.S. NIIAZALIEVA

(Kyrgyz State Technical University named after I. Razzakov,
Kyrgyzstan, 720044, Bishkek, Aitmatova ave., 66)
Corresponding author e-mail: anipa.usupkozhoeva@gmail.com

The paper presents the results of scientific research on the development of a safe, socially significant fermented
milk product, ""kurut,” in the diet of the population of Kyrgyzstan. The analysis of the conducted research shows that
the potential for improving traditional technologies for the production of fermented dairy products is far from
exhausted. Currently, the most relevant method is sublimation drying, which preserves more nutrients sensitive to heat
compared to processes involving thermal treatment. The paper presents the results of developing the optimal drying
technology for the fermented milk product "'kurut." The research ensured the required conditions for the production
of the fermented milk product, focusing on selecting the optimal technological mode that allows the production of a
safe final ""kurut" product with the best quality indicators. Based on the results of the work, a comparative analysis of
natural, chamber, and sublimation drying of kurut is presented. As the research results show, the most optimal drying
method for kurut is sublimation drying, which ensures the production of the required quality fermented milk product.
Given the climatic conditions and geographical features of Kyrgyzstan, research aimed at improving new dairy
preserve technologies with enhanced nutritional value will become of primary importance. Therefore, the results of
the research are relevant and may have practical significance in the production of safe fermented dairy products.

Keywords: kurut, suzma, sublimation drying, fermented milk product, nutritional value, shock
freezing, natural drying, vacuum, quality, safety.

Beeoenue HentpanbHoil A3UM NPOAYKT MOMYJAPEH Cpeau

Ha cerogmsmauii  neHp  obOecrieueHne HACEJICHUS U TIOJIb3YyeTCs OOJBIINUM CIPOCOM Kak
HaceJeHUsI KaueCTBEHHBIMU MTPOYKTAMHU MATAHUS OPOMYyKT  370pOBOTO  mwTaHws.  bmaromaps
SIBJISIETCS TJIAaBHOM COCTABJISIONIEH HallMOHAIBHOMN coJiep KaHuIo Kanblus, Oenka, Gocdopa u apyrux
Oe3omacHocTH J000# cTpansl. [lpu s3ToM ocoboe BUTaMUHOB, HE3aMEHHMBIX aMHHOKHCIIOT IPOTyKT
MECTO 3aHHMAIOT HAIIMOHAJIbHbIE KHCIOMOJIOYHbIE BBIMOJIHSET MHOXXECTBO (YHKIIMH, BaKHBIX IS
MPOAYKTHI, CPEAX KOTOPBIX OOJNBIIMM CIIPOCOM 310pOBBs yesoBeka [ 1, 2].
MOJIb3YEeTCS KaJIOPHHHBIN KUCIOMOJOYHBIH TPO- KypyT 00BIYHO W3rOoTaBIMBAIOT W3 KOPO-
IYKT «KYPYT», SIBISIOIIANCS MPOIYKTOM KOYEB- BBET0, KO3bET0, KOOBUTLETO M OBEYHETO MOJIOKA C
HukoB lleHTpanpHOW A3uU M TPEACTaBISIONIAN 00aBJIIEHUEM CIIEIUI U KOHEYHO € conu. 1lo
CpemHee MEeXIy CYIIEHBIM TBOPOTOM M TBEPJIBIM BKYCy TMpEACTaBIseT COOOW CyXOil, COJICHBIH,
CBIPOM, WMEIOIIHMI pPa3HyI0 BEIHMYHMHY U (opMy. WHOTJA CIaJKOBaTBIi ¥ KHCIBIA MOJIOYHBIH
OTOT yHUBEPCAIBHBIN KHCIOMOJIOYHBIN MPOTYKT mpoayKT. Ha cerous u3BecTeH KypyT TpeX BUIOB:
T00ABIISIOT B KAUECTBE IOIMOJHUTEIBHON 100aBKA 1.CylieHbIi U COJICHBIH MPOAYKT B 0OJIb-
B Ka4€CTBE MPUIIPABHI B PA3JINYHBIE OJII0JIA UITH Ke IIMHCTBE CBOEM B BHJIE LIAPUKOB WU APYTHUX
MIPUMEHSETCS B Ka4eCTBE OTICIHHOTO KHCIOMO- dopwm;
JIoyHoro mnpoaykra. KypyT B CBOlO ouepenn 2.0TBapeHHBIN HA IPOTSHKEHUH 2-3 HaCOB U
SIBJISIETCSI UCTOYHUKOM MAaKpO- U MHUKPOHYT- MIPOCYIIEHHBIA €CTECTBEHHBIM CIIOCOOOM;
PUEHTOB B JIETKOYCBOsIeMOH Qopme, CcrocoocT- 3.Bapenbiii  mactooOpa3HBIi,  KOTOPBIH
BYIOIIUM TOJUIEPKAHUIO TIOJIE3HOH MUKPOQIIOPHI J00aBIISTIOT B OYJIHOH B KAUeCTBE MPHUIIPABHL.

kuieyHuka. B Kelprelsctane u B Ipyrux cTpasax
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Pucynok 1. PasHoBUIHOCTH KypyTa

B llentpanbpHoil A3um KypyT H3rOTaBiIH-
BalOT IMO-Pa3HOMY, HUCIIOJIB3YS MPU 3TOM pa3HbIE
3aKBACKH, a MCXOAHBIM CBIPbEM KaK ObUIO OTMe-
YEHO BBILIE, SABISETCA MOJOKO KaK KPYIHOTO, TaK
Y MEJIKOT0 poratoro ckota. OHaKo eCTh PETHOHBI,
KOTOpBIE HCHOIB3YIOT JOBOJBHO 3K30THUECKOE
MOJIOKO, K NpUMepYy B APMEHHH HCIOJB3YIOT B
KadecTBe ChIphbsi OyiBonmmHoe, B Kazaxcrane u
Keipreiscrane  BepOmokbe  MoJoko. Penent
KypyTa OblI IpUAYMaH €lie MHOTO BEKOB Hazal ¢
LEIBI0 JUIMTEIBHOIO XPAHEHUsI KHCIOMOJOYHOIO
MpPOJAYKTa JJIi CKOTOBOJOB, YXOAAIIUX Ha
HECKOJIBKO MECSIIEB, a TaKXKe Ul YyHOTpeOaeHHs
HACeJICHHEM B KaueCTBE Ba)XXHOTO MPOAYKTa B
permoHax, riae uMeercss AeQUIUT MOJIOYHBIX
npoayKToB. CyIIECTBYIOT Pa3HbIE CIIOCOOBI CYIIKU
KypyTa, HO U3JPEBIIE HAIIM NPEAKHU CYIIIH KypyT
B €CTECTBEHHBIX YCJOBUAX Ha COJHLE. JlaHHBIN
Croco0 MPUMEHSETCS] U TI0 CETOJHSIIHUN JIeHb, HO
HECMOTPS. Ha MPEUMYIIECTBO JaHHOIO CIrocoda
CYIIKHA TIO CPaBHEHHIO C JPYIMMH, OH UMEET psj

HeJ0CTaTKoB. TO €cTh B TeX perHoHax, e IMoroja
HEyCTOHUMBa B CBSI3M C BBICOKOHM BIIAXKHOCTBIO U
MaJbIM KOJMYECTBOM COJHEYHBIX JTHEH, NMpuUMeHe-
HHE JaHHOTO CII0c00a He TI03BOJIUT TTOTYyYHTh CYyXOn
MPOAYKT BBICOKOTO KauecTBa. VHBIMH CIIOBaMH,
HEpaBHOMEpHAs CYIIKa KHCJIOMOJIOYHOTO TPOIYKTa
OyIeT BIMATH Ha KAueCTBCHHBIC ITOKA3aTeNd U
JUTUTETIBHOCTh ~ XpaHEHHsT TOTOBOIO  TPOMIYKTA.
[TosTomy pa3paboTka HanboJIEe aKTyaIbHBIX TEXHO-
JOTHI CYIIKH, OOECTICYMBAIOIINX IPOHU3BOJICTBO
0e30MacHO KMCIOMOJIOYHOM MPOIYKIMH, SBIISIETCS
BXHOM 3a/1a4€H, CTOSIIEH ITepe]] NPOU3BOAUTEISIMU
[3,4].

Ha ceromusmuuii 1eHb OCOOBIN HHTEpec
MpeACTaBIsieT MpUMEHEHHEe CyOIMMalnOHHON
CYIIKH, KOTOpasi OTHOCHTCSI K HU3KOTE-MIIepaTyp-
HOMY TIpoIieccy 00€3BOXKHMBAHUS, BKIIIOYAIOIIEMY
3aMOpaXMBaHHE  MPOAYKTa W  TIOHIDKEHHE
NaBICHHWS, TIPU KOTOPBIX  yJAaJeHUue JIbja
MPOUCXOIUT TyTeM cyOmumariuu [5-8, 10].

Lydnuramap Kordexcamap i
I'TT 441
[Todbod menia Ombod menna

Pucynoxk 2. [IpuHiinnuansHas cxeMa CyOIMMallMOHHON CYIIMIBHON YCTaHOBKH

[pouecc CyOMMMANMOHHOW CYIIKH BKIIIO-
Ya€T 4YCThIPEC OTalla Kak: npeaBapuTCIbHaA
00paboTKa, 3aMOpaKUBAHUE, IEPBUYHAS CYIIKA U
BTOpUYHAs Cymika. J[pyrumu cioBamH, NaHHBIA
crocod HaHOCHUT MEHBIIUH yepo
BBICYIIMBAEMOMY  INPOAYKTY, 4Y€M  Jpyrue
M3BECTHBIC CIOCOOBI CYHIKH C HMCIOJIb30BaHUEM
Oonee BBICOKHMX Temmepatyp. JlaHHas cymika He
BBI3bIBACT OINPENCICHHOW YCaJKH, a TaKKe
YIIPOUHEHUS BBICYILLIUBAEMOI'O NIPOAYKTA.
OpraHosienTHYeCKHe TOKa3aTeNld M MUTaTeIbHas
LIEHHOCTh B IIEJIOM COXPAHSIOTCS, TO €CTh HE
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MEHSIOTCS, Jelas NpPH STOM JaHHBIA CIIOCO0
Haubornee 3PGEKTHBHBIM JJIsi KOHCEPBUPOBAHUS
KHACJIOMOJIOYHBIX ~ MHPOJYKTOB  JUIUTEIBHOTO
xpanenwus [11-15].

VYuuTeIBask NMPEUMyIIECTBO CyOJIMMAIMOH-
HOro croco0a CyIIKH, LEJIbI0 JAHHOH padoThl
BBICTYIIA€T CCIICIOBAHKE U TI0100P ONTHMAIEHBIX
napamMeTpoB CyOJIIMMAIIHIOHHOW CYIIKH KHCIOMO-
JIOYHOTO IMPOJYKTa «KypYT», OTBEYAIOIIET0 BCEM
TpeOOBaHUsSIM CTaHIApPTa, a TaKXKe IPOBEICHHE
CPaBHUTEJBHOI'O aHalM3a C TaKUMU BHIAMHU
CYIIKHA KaK: €CTeCTBEHHas M KaMepHas CYIIKa C



AJIMAaTBI TEXHOJIOTHSIIBIK YHUBePCUTETiHIH Xadapmibichl. 2024, Ned,

LIENBI0 OIPENENICHUsT MPEUMYINECTBa CyOJMMa-
[IMOHHON CYIIKM KHCIOMOJIOYHBIX TIPOJYKTOB.
[ns nocTWKeHusT MOCTaBICHHOM LEnMH B XOne
PpaboThI TOATATHO OBUTH PEIICHBI BYKHBIC 3a7a4U
TI0 TIPOU3BOICTBY OE30IIaCHOTO KypyTa.

Mamepuanvt u Mmemoobl UCC1€008aHUIL

HayuHnbie wucclieoBaHUsS TPOBOJWINCH B
nmaboparopusix Keipreisckoro ['ocymapcTBeHHOTO
TEeXHUYECKOro yHuBepcutera um.M.Pa3zakoBa u
MosiouHoro mpennpudatuss OcOO «Axk bymak
mwioc», naerctByromero B - Ucecbik-Kynbckoit
obmact. OCHOBHBIM CBHIPbEM IS TIPOBCIACHUS
WCCIIEIOBAHUN SIBISUIOCH KOPOBBE MOJIOKO W3
HUccoik-Kynbckoit 06macTu ciaenyomero cocTasa:
Boma — 89,0 %; xup — 2,5 %, COMO 8,3%,
wiotHOCTb — 1027 xr/m®, kucnorHocTs — 18 °T.

B kauectBe
uccleoBaHus B paloTe

OCHOBHBIX HMHCTPYMEHTOB
ObUIM  TIPUMEHEHBI

CIIeAyIolIKe BHUABI OOOpPYNOBAaHUS M TEXHUKU:
KamMepa i1 IIOKOBOM 3amopo3km  «Polarisy,
CyOMMManuoHHas CYIIWIKa Vaco 2 HEMEIKOH
KOMIIaHUU «Zirbus», aHamu3aToOp BIAXHOCTU
Radwag, nearpudyra monounas TAGLER LJIM.

[IpuroToBnenne KypyTra HpPOBOIAWIOCH B
HECKOJIbKO 3TamnoB (puc. 3, 4). TexHomorndeckas
cxema IOJTyUeHHUS! CYy3Me MPEACTABICHA Ha PUCYHKE
3. Kak BuaHO M3 pHUCyHKa, Ha NEPBOM JTale U3
KOPOBBEr0 MOJIOKa IyTEM CMELIaHHOTO (MOJIOYHO-
KHCJIOTO ¥ CHHUPTOBOT0) OpOXKEHHs C MCIIONb30Ba-
HHEM 3aKBaCOYHBIX MUKPOOPTaHU3MOB (TEpMO(DHIIH-
HBIX MOJIOYHOKHCIIBIX CTPEIITOKOKKOB, U JPOXIKEN)
OBbUT MPUTOTOBIICH alipaH — KHUCJIOMOJIOYHBIN HAaIlu-
TOK CO CHEIU(PHUIECKUM BKYCOM H 3allaxOM. 3aTeM
ObUIM  ONpeneNieHbl  OCHOBHBIE  IOKa3aTesu
MOJTY4EHHOTO Ccy3Me (Tadi. 1).

Pucynoxk 3. [Ipurorosienue Cy3mMe B Ipou3BoAcTBeHHOH adoparopunt OcOO «Ak Oyax ILTOCH

| TIpHeMEa MOTOKA

¥

| OMHECTES H OXTZEIeHHE

¥

t=442 °C

MPOMERYTOUHOE XPAHEHWE MOJOKA

¥

TogorpeE H HOPMATHIANHA MOIOKA J0 FHpPHOCTH 2,5%
t=32-350C

¥

HBCTCPHZSBJ.IH.‘I HOPMATHZ0EAHHOT O MOJIOKa
=722 0C
BpeMi 3-10 MHH

¥

OnnaxaeHHe HOPMATHI0BAEHOH CMECH
1=35-45 °C

¥

3aEBAMHEAHAE H NepeMeIHEIHHE CMECH
t=24-28°C, epema 5-10 MEH

3akeacka 1-3%

¥

CKEAIIHEAEHE HOPMATH0EAHHOrO MOMIOKA E EMKOCTH J0
IOCTHHEHHET KHCIOTHOCTH crycTea 90-100 7T
1=24-28 IC. epens 10-12 =

¥

OxIa#IeHEe H CO3PEBAHHE CIYCTKA
t=8-10 C, epema 10 9.

v

MEmEaxX

TIponeXHEaHHE CTYCTKA 0T CHIBOPOTKH E JaBCAHOBEIX

—+| CbIBOpOTKa

v

Cyame — 67 % BnamHoCTH

Pucynok 4. TexHonmorudeckasi cxema MoJayYeHHs CYy3Me
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Tabmuma 1. OcHOBHEIE ITOKA3ATEIH CY3MO

Ne | ITokazatenn | DakTH4yeckue Hopma KMC
MoKa3aTeJin 230:2008

1 Kup 75 % Or4 10 15%

2 Biara 67 % He 6omnee 70 %

3 | KucmoTtHOCTH 228 °T He 6omee 300 °T

Ha BTopom srame w3 aiipana ObUTa ClMTa
CBIBOpOTKa (KMOKas 4YacTh), KOTopas jaiee
OTIIEKMBAJIACH B CIIEIMATHHOM MeEIIKe U3 Oenon
XJIOMYaTOOyMa)KHOW TKaHH B  TIOJBEIICHHOM
coctosiHuu B Teuenue 24—30 u. B koHeuHom utore
OBUIO TIOMYYEHO CY3MO, KOTOPOE IO BHEIIHEMY
BHAy OBLIO TOXO0XXE€ HA TBOPOT, HO CHIIBHO
OTIINYAJIOCh BKYCOM, 3aI1aXOM M KOHCUCTEHIINEH 1

coyerano B ceOe CBOMCTBA TBOpOra, CMETaHHI,
CJIMBOK Y KUCJIOTO MOJIOKA.

Ha tpeTtrem atare B cy3Me Oblta mo6aBiieHa
MOBApEHHAsT CONb W Jajiee OHO IIO0JIBEPrajioch
MEPEMEITUBAHUI0 U (OPMOBAHHMIO HA IIAPHKH
MPOU3BOIBHON (hOPMBL. 3aTeM TOTOBbIE (HOPMEI B
BHUJIC IAPUKOB MOJIBEPTAUCH MpoIieccy cyOnnma-
IIHOHHOM CYIIKH (pHC. 5).

MpegsaputensHoe
samapakusaHue

Mepsuuna cywka

BropuyHas cywka

Konpencartop

8

Kamepa

1013

Temnepatypa [’C] —

0,01

Dasnexue [mbap]

Bpems

Pucynok 5. Ipoduib CyONUMAIMOHHON CYIIKH, BKIIOYAFOIIUIT

BTOPHYHYIO CYIIKY.

Kak moxa3piBaeT TeXHOJOTHUYECKas CXema,
MpeacTaBieHHasl Ha PUCYHKe 8, cyOnuManoHHas
CyLIKa COCTOsUIa U3 YETHIPEX 3TAIOB: NpEeABaApH-
TeJbHasl TMOATOTOBKA CHIPhS (ITOATOTOBKA CY3M6),
3aMOpaKMBaHUE, NMEPBUYHAS CYIIKa U BTOPUYHAS
cymka. Cymka npoBoawnack B JabopaTopuu
KI'TY wum.M.Pa3zzakoBa Ha CyOIMManMOHHOM
cymmiike «Zirbusy.

[lepBrIii 3Tanm cymKkW BKIOYAaeT MpoIEce
3aMOPAKUBAHUs, KOTOPBIM 3HAUUTENBHO BIHSET
Ha KauecTBO TOTOBOTO MPOAYKTA, TPHUIEM OBICTpOE
3aMOpaKMBaHWE WM MIOKOBas 3aMOpO3Ka CIIo-
cOOCTBYyeT MaKCHMaJIbHOMY COXPaHEHHIO HCXOJ-
HBIX CBOMCTB OOJIBLIMHCTBA MUILEBBIX MPOAYKTOB.
TakuMm 00pa3oM TMOATOTOBJICHHBIC MAPUKU TOJ-
BEprajuch  IIOKOBOW  3amoposke.  [Ipuuem
TemIeparypa noadupanach corjacHo TpeOOBaHU-
M 3aMOPO3KH MPOTYKTOB >KMBOTHOTO TIPOMCXOXK-
JIeHUs, KoTopas MoJpKHa ObITh BhITe —15°C—20°C.
OnTuMansHOW TeMIEpaTypor IS HAIIETO ChIPbs
Obu1  moAOOpaH  TeMIepaTypHBI  HHTEpBal
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NpeABApPUTEIILHOC 3aMOpaXMBaHUE, TMCPBUYHYIO U

—18°C—20°C. IllokoBas 3amopo3Ka MPOU3BOIU-
Jach B Kamepe MIOKOBOM 3aMopo3Kku «Polarisy.

Hanee mocne HIIOKOBOM 3aMOPO3KU KHCIIO-
MOJIOYHOE CHIPhE OBLIO Pa3IoKEHO B CHIEIIUATBHBIC
KpyIJible TIONKW C OOpTHKaMH, KOTOpO€ B
JanpHeWeM ObUI0 IOMEIIEHO B BaKyyMHYIO
KaMepy, B KOTOPOil Ha IEpBOM 3Talle CyIIKH Obuia
y/ajeHa ChIBOPOTKa (OCHOBHAS 4acTh JKUIKOCTH),
[IOCJIE YEro Hayajcs BTOPOM 3Tal CYLIKHA TOA
BAaKyyMOM KHCJIOMOJIOUHOTO CBIPBS.

[TockonpKy oOpasyrommuiicss Ha TIEpPBOM
JTane CyomuManuyd BEPXHHUM TMOICOXIIUN CIION
MPOJYKTa OKa3blBa€T COIPOTHBIIEHUE Kak Iepe-
X0y mapa u3 riyOMHHOI 30HBI Tapo0Opa3oBaHUs
K TIOBEpXHOCTH MPOJAYKTa, TaK H Iepenade
TEIJIOTHl CHAapYy’XH B 30HY HapooOpa3oBaHUs,
HeoO0X0IuMO OBIJIO MPOBEAECHHE BTOPOTrO JTara
cyOIMManroHHOM cymky KypyTa. [locie Toro, kak
OBUI JOCTHTHYT HY)XHBI BakyyM B CHCTEME U
YCTAaHOBWJIACh COOTBETCTBYIOLIAs €My OTpHLA-
TeNbHAs TeMIepaTypa MpOAYKTa, Ha4daloCh



AJIMAaTBI TEXHOJIOTHSIIBIK YHUBePCUTETiHIH Xadapmibichl. 2024, Ned,

MOJIBEICHUE TEIUIa K MPOIYKTY, 32 CUET KOTOPOH

OCYIIECTBIISIICS IpoIIecc CyOIMMannOHHON
cymku. Ilpm momBemeHwm Temia  CHadvajia
mpoucxoawia CcyOaumanus JbAa U3 30HBI,

HEMOCPEICTBEHHO NPWJIETAOIMEe K OTKPBITON
MTOBEPXHOCTH MPOIYKTA.

B naneHeliniem 30Ha CyOnMMManuu MOCTe-
MeHHO Obula yrayOJieHa B TOJILY MPOIYKTa, W
obpasyromuiicss TMmap Ha TyTH K OTKPBITOMN
MTOBEPXHOCTH TPEOOJEBANl CONPOTUBIEHUE YXKE
BBICOXIIIETO cJI04. B TeueHne HeKoToporo BpeMeH!

Pucynok 6. CyOmuMannoHHas CyIIHIKa
«Zirbus»

PexuM u cKOpOCTH mepeMeleHus napa mno
KalmUIsipaM  BBICOXILIETO CJIOS 3aBHCENH OT HX
pa3mepoB, HOpMBI U PACHIOTIOKEHUS, TEMIIEPATyPhI
BBICYIIMBAEMOTO IPOAYKTAa W pa3pekeHHus B
cucreme. [lepemerienue napa, BEpPOSITHO, CONPO-
BOXKJIaeTCsl aJICOpOLMEel YacTH ero BBICOXIIMM
ciioeM, 00JaJaroIllMM BBICOKOW THIPOCKOIINY-
HOCTBIO, C TOCJEIYIONIMM BTOPUYHBIM BBIJEIIE-
HUEM Iapa 3a CYeT 3aTparbl JIOTOJHHUTEIBHON

3aMeIIAIONIee JCHCTBHE ATOTO COMPOTUBICHUS
KOMITEHCHPOBAJIOCh YBEJIHMUEHHUEM JIEHCTBUTEIh-
HOH MOBEPXHOCTH UCTIAPEHHS 32 CUET YIITyOJIeHUS
30HBI CyOJMMaIMU, TIO3TOMY WHTEHCHBHOCTb
Ipoliecca CyIIKd He M3MEHsUIach. 3aTeM B XOe
CYIIIKH TOJIIIMHA CJIOS ITOICOXIIETO MPOIyKTa Hall
30HOM CyOnmManuu Oblla yBEJIWYECHA, COMpPO-
THUBJICHUE S5TOTO CJIOS MOABOJY TEIUIa B 30HY
CcyOiIMManvMy W yNAJIeHHWI0 Tapa W3 Hee Takke
YBEJIMYUBACTCS,  MPOIECC  MapooOpa3oBaHUS
3aMeJUISICTCS M MHTCHCUBHOCTD CYIIIKH CHIXKASTCS.

Pucynok 7. Kamepa 11oxoBoit 3aMOpo3Ku
«Polaris»

TEIJIOTHI IECOPOIIUH, TTOIBOJUMOMN K TIOBEPXHOCT-
HBIM CJIOsSM. BcelefcTBHE yMEHBIIEHHS CaMo-
OXJIKJCHHUS TMPOAYKTAa TPH  CHIKAIOIICHCS
WHTCHCUBHOCTH Mapoo0pa3oBaHusl TeMIeparypa
MPOAYKTa HAYMHACT IOBBINIATHCS. 30HA CyOIH-
Manuu, yFHY6HHHCB, JOCTUTACT UHECHTPAJIbHOI'O
CJIOSI IPOJIYKTA, ¥, HAKOHEII, BO3TOHSIETCS BECh JIE,
COJIepIKaBIIMiiCs B 00pasIie.

CrIpee (cy3Me) ¢ 67 % BIaKHOCTBIO

v

3aMopaxuBaHHe (II0KOBas 3aMOpO3Ka)
t=-18-20°C

v

TlepBHYHAS CYIIKA B BAKYYME
(cyOmmManms)

2

BropiaHas cymka no;1 BAKyyMoM
(mecopOIrs)

v

Hocymusanue

y

KypyTt
W=3,2%

Pucynox 8. Texnosornyeckasi cxema cyOIMMallMOHHON CYIIKH
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3aBepuieHre mpouecca CyOIMMaMOHHOM
CYIIKHA TPOUCXOANIIO, KOTJa TeMIiepaTrypa BCEro
MPOAYKTa CTAaHOBMJIACH MOJIOKUTENIbHOU. K aTOMY
BPEMEHU B KHUCJIOMOJOYHOM MPOIYKTE OCTACTCS
TJIaBHBIM 00pa30M CBsI3aHHAs Biara, s yAaJeHUs
KOTOpOH  TpeOyeTcs  TIOBBIIIICHHBIA  pacxoll
sHepruu. OjHAaKO TOABOJA TEIUIa B  TOJILY
MOJCOXIIIETO, CTaBIIEro IOPUCTHIM, MPOAYKTa
3aTpynHed. [loatomy  mocinegHud — mepuoj

mnmpounecca — 10CyuMBaHue MaTcpuaia 10 3aJJaHHOI
MIPpOUCXOOUT

KOHCUHOM BIIQXKHOCTH — npu

CHIDKCHHH CKOPOCTH CYIIKA M HENpephIBHOM
MOBBIIIEHHH TeMIepaTypsl mpoaykra. Cymka
OblTa 3aBepIICHa IO JOCTI)KEHHH 3aJaHHOMN
BIQXHOCTH Tmpoxaykra 3,2% (B TeueHue 37,6
gacoB). [locme sroro ObUT HapylieH BaKyyM B
CHCTEME W TOTOBBIM MPOIYKT BBITPYKEH IS
ymakoBkd. Ha cramum ynaneHus: CBIBOPOTKU
Hanbosee BaXKHBIM (PaKTOPOM, 00ECTIeYHBAIOLINM
BBICOKOE Ka4eCcTBO  NPOIYKTa, SIBUJIACh
MPOAOJLKUTEIEHOCTh BO3JACHCTBUS MOBBIIICHHON
TEMIIEPaTypHl.

Pucynox 9. BeicymenHslit KypyT cyOaMMannoHHOH cyniku B jadoparopun KI'TY

BnaxkHocTb npoaykTa, %

< S

20 25 30 35 40

I'Ipop.onmwreanocrb CYLWIKH, 4

Pucynox 10. I'paduk 3aBUCHMOCTH IPOJOIDKUTENLHOCTH CyOIMMalMOHHO CYIIKH KypyTa OT BJIQ)KHOCTH IPOAYKTA
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100%

80%

60%

40%

20%

BnaXXHOCTb NPOAYKTa, %

0%
1 2 3

Mepuoapb! cywkn
Pucynox 11. T'padumk 3aBUCHMOCTH yZHalsieMOH BJIard M3 NPOMYKTa OT IPOJODKHATEIBFHOCTH IIpoIecca IIpH
CcyOIMManoHHOH CyIIKe
(mepBuuHast cymika: 1-nmepuoa-12%, 2-nepuoa-65%, Bropuunas cyuka -19,8 %)

B mensx mnpoBeneHHs CpPaBHUTEIBHOIO U IPYTMMH CIOCOO0aMHU CYLIKM KakK: CYIIKa I10X
aHaJK3a napamwielbHO ObLUIH U3TOTOBJICHBI KYPYTHI COJIHIIEM (ECTECTBEHHAs) U KaMepHas CyIIKa.

Pucynox 12. BeicyimeHHBII KypyT €CTECTBEHHOHM U KaMepHOH cymkH B jaboparopun OcOO «Ak Oyiak rmocy

IIpu TemnepaTtype cymmibHoro arenta t=60+65 °C

80
X
T
i 60 K
= N
& 0 S
g \&\\
E 20 *\\\*H*
% D00, O SRR
5 0 e
M 0 2 4 6 8 10 12

MpoaoNKNTENBHOCTD, Y

Pucynok 13. I'paduk 3aBUCHMOCTH TIPOJIOIKUTEILHOCTH KAMEPHOM CYIIKH KypyTa OT BIQXKHOCTH
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80

60

40

20

Baaxnoctb npoaykra, %

IIpu TemnepTaype Bo3ayxa t-23-25 °C

60

80 100 120

I'IpvomKwreanocrb, Yy

Pucynok 14. I'paduk 3aBHCUMOCTH TTPOAOIDKUTEIHHOCTHA €CTECTBEHHOM CYIITKH KypyTa OT BIKHOCTH

Tabmuna 2. CpaBHHUTENBHBIA aHAIM3 OPraHONENTHYECKUX MOKa3zaTeldeld KypyTa KaMepHOH, eCTECTBEHHOW U

CcyOIMMaIOHHON CYIIKH

Ne | Opranonentuueckue Bkyc u 3amax LBer Koncucrenuus
MOKa3aTeIy
1 | Kypyrt cormacao KMC YUuCThIi, BBIPAKEHHBIH Ot 6emoro Cyxue TBepAbIE KyCOUKU
285-2008 KHUCJIOMOJIOYHEIH, 03 bils) MIPOU3BOJIBHON (POPMEL.
MOCTOPOHHUX MPUBKYCOB U KpEMOBOTO JlomycKaroTcest KyCO4KH
3araxoB HenpaBUIbHON (Gopmbl, ¢
HE3HAYUTEJIbHBIMHI BMATHHAM
2 KypyT, BeICYIIICHHBIH Kucnomosnoussli, Benslii ¢ Cyxue TBepable KyCOUKH
B KAMEPHOM CYIIUJIKE | NPUCYTCTBYET IOCTOPOHHUN | JKEITOBATHIM IaPOBUIHOM (POPMBI C
TIPUBKYC OTTEHKOM HE3HAUUTEJIbHBIMU BMIATHHAMHU
3 KypyT, BeICYIIICHHBIH YUuCThIl, BHIPAKEHHBIN Bennlii ¢ Cyxue TBep/ble KyCOUKH
€CTECTBECHHOM CYIIKOHI KHUCJIOMOJIOYHBIH, 63 KPEMOBBIM HIaPOBHIHOM (POPMBI C
MTOCTOPOHHUX MPUBKYCOB U OTTEHKOM HE3HAYNTEIBHBIMU BMATHHAMHU
3amaxoB
4 | KypyT, BEICYIICHHBII UuCThli, BBIPasKEHHBIH bBenprii Cyxue TBepAblE KyCOUKU
CyOIMMaIMOHHON KHCJIOMOJIOYHBIH, 0e3 MIapOBUIHOM (HOPMBI
CYIIKOH MOCTOPOHHUX MPUBKYCOB U
3amaxoB

3akntouenue, 6b1600bl

Taxum oOpa3om, pOBEIEHHBIE HCCIIEA0BA-
HUS TIO3BOJIAIOT CJENaTh BBIBOJ O TOM, 4YTO
KaXIBIN C1I0CO0 CYIIKH MMEET Kak MPEeUMYIIEeCcTBa,
TaKk M HeJocTaTKU. Kak Moka3bIBalOT pe3yibTaThl
HCCIIe/IOBaHNH, Hanboiee BBICOKOIO KauecTBa
KypyT MOJy4aeTcs MpH CyOIIMMAIMOHHON CYIIKE,
IIpU KOTOPOH OPraHOJENTHYECKUE TOKA3aTeNu U
MUTaTedbHas LEHHOCTh KypyTa B  IIEJIOM
COXPaHWJIHCh, TO €CTh HE M3MEHHIIUCH, JAejas Ipu
3TOM JaHHBIH croco0 Hambonee >PPEKTHBHBIM
JUISI KOHCEPBUPOBAHUS KHCIOMOJIOUHBIX MPOIYyK-
TOB JJIMTENILHOTO XpaHeHus. HecMoTps Ha To, 9TO
KYpyT, IIOIYYEHHBIA €CTECTBEHHOM CYILKOH,
Takk€ MMENl  XOpOIIWE  OPraHOJENTHYECKUE
MoKa3aTeiy, OJHAKO JAaHHBIM crocod TpeboBai
6oJbIIe BpEMEHH o CPaBHEHHUIO c
cyonmmmannonHo — cymkod.  Kpome  Toro,
MIPOBEJICHUE €CTECTBEHHOW CYIIKH 3aBHUCEN0 OT
MOTO/IHBIX YCIOBUH (TemrepaTypa ¥ BIaXXHOCTb
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BO3/yXa), TaK KaK MPHU BHICOKON BIAKHOCTU WJIH
JIPYTUX HEOIarompusATHBIX JUIS CYIIKH TOTOTHBIX
ycnoBusiX (pe3koe KoliebaHWe TeMIepaTrypbl BO3-
Jyxa) HepaBHOMEpHas CyIIIKa KypyTa IIPUBOIMIIA K
TOMY, YTO B TOJIIIE MPOJYKTa OCTaBajach Biara,
KOTOpasi B JaJIbHEHIIIEM BIIMSJIA Ha CPOK XpaHEHHS
nocneanero. OIHako MPEeUMYIIIECTBOM €CTECTBEH-
HOW CYyLIKM SIBISETCSI TO, YTO OHa He TpeOyer
9Hepro3arpar, YTo B KOHEYHOM HTOre BIHUIET Ha
CTOMMOCTh TPOAYKTa, a TaKKe€ OTHOCHTCA K
3eJIEHOW TEXHOJOTHH, KOTOpas He 3arps3HsieT
OKPY>KaIOIYIO Cpeny.

B oTnnume oT ecTeCTBEHHOM CYIIKH KypyTa,
KaMepHasi CyIIKa TMO3BOJIMIA BBICYIIUTH MPOIYKT
3a KOpoTKoe Bpems (B TeueHue 9-10 wacoB mpu
mwansmei  temneparype 60-65 °C). Ognako
MIPUMEHECHUE BHICOKUX TEMITEPATYP IO CPABHEHHIO
¢ ecTecTBeHHOH cymkoi (23-26 °C), Biausno Ha
MIPEX/Ie BCEr0 OPraHOJIENTUIECKUE MOKa3aTeI! U
COJIep’)KaHHWEe OCTATOYHOW BIAKHOCTH BHYTPH
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KypyTa. DTO mpexJe BCero ObUIO CBA3aHO C TEM,
9TO0 OBICTPOE KOPKOOOpA30BaHHWE IIPH BBICOKOMH
TeMIIepaType IPEIsITCTBOBAIO BBIXOAY BJIATH U3
KypyTa W HECMOTpsI Ha BHEIIHHH, XOpOILIO Mpo-
CYLICHHBIN CJIOH, OCTABIIASCS Biara B JAJbHEU-
IIeM CTaHOBWJIACh IPUYMHON DPa3BUTUSL MHUKPO-
OpPTaHU3MOB, NPUBOISAIIMX K MOpYE HPOIYKTa U
MPEeMSTCTBYIOIIEH JUINTETLHOMY XPaHEHHIO.

CormacHo  OpraHONENTHYECKOH  OIICHKE
MOJYYEHHBIX 00pa3loB KypyTa TpeMs croco0amu
CYLWIKH BCEM TpeOOBaHHSAM CTaHAapTa OTBEYAIN
o0pa3ipl, TONy4YeHHbIE CYOIMMAlMOHHOW W
€CTECTBEHHON cymkoi. OmHaKo 3aBUCHMOCTH
€CTECTBEHHOW CYIIKH OT MOTOAHBIX YCJIOBHH HE
MO3BOJISIa KOHTPOJUPOBATH MPOLECC CYIIKH,
yCcTynas Opu 3TOM CyOJMMAIMOHHOH CyIIKe, IPH
KOTOPOH KHUCIIOMOJIOYHBIN MPOAYKT OBLT MOTYYEH
BBICOKOI'O  Ka4ecTBa IIPH  KOHTPOJIHPYEMBIX
peXuMax CyLIKH, COXpaHsisi IIpH 3TOM BCe
nuTaTeIbHbIE CBOMCTBA BBICYHICHHOI'O ITPOJYKTA.
HecmoTpss Ha A0oporoBu3Hy CyOJIMMAallMOHHOU
CYLIKH IO CPAaBHEHHIO C ECTECTBEHHOM CYILIKOMH,
3TOT cI0cO0 IO3BOJIUT MONy4yaTh O€30MacHbIe
KHCJIOMOJIOYHBIC IMMPOAYKThHI BRICOKOI'O Ka4€CTBA U
MOXET 6I>ITI) BHCAPCH Ha IPOM3BOJACTBAX B TEX
peruoHax, rae He MPEICTaBISIETCS BO3MOXKHBIM
CyLINUTH KHCJIOMOJIOYHBII POaYKT B
€CTCCTBCHHBLIX YCIIOBUAX.

Kongpauxm unmepecoes

Bce aBTOpBI IMpouMTaNM U O3HAKOMIICHBI C
COACPKAHNEM CTaTbU U HE HUMCIOT KOH(bJ'II/IKTa
HWHTEPECOB.
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OIIPEAEJIEHUE KAYECTBA IEYEHbS C IPUMEHEHUEM
KHUPOBBIX ITPOAYKTOB HA OCHOBE T'MIPOI'EHU3UPOBAHHBIX
ZKHUPOB N3 OTEYHECTBEHHOT O CBIPbS PK

M.IT. BAUBICEAEBA ¥ , H.B. BATBIPFAEBA % , M. BAUTAUBIIIKBI3bl =
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Pecnybumuka Kazaxcran, 050012, r. Aamatsl, yJ. Tosae 0u, 100)
DeKTpoHHask 0YTa aBTOpa-KoppecnonaenTa: meruert 80@mail.ru*

B oannoui cmamve paccmampugaemcs OueHUBAHUE NUWLEEON 0e30NACHOCHU MYUHbIX KOHOUMEPCKUX
u3oenuii, RPOU3GEOEHHBIX C UCNONb308AHUECM MAP2APUHOE HA OCHOGE 2UOPOZEHUZUPOBAHHBIX JCUPOG, NPOU3ECOCHHBIX
u3 omeuecmeenno2o coipva PK, ¢ ucnonv3oeanuem ceman nooconHeuHuKa, panca, JavHa, cou. Ananus
opzanonienmuyecKux noxazamesneii caxapHozo0 neueHbvsa, NPOU3BEOCHHO20 C UCHONb306AHUEM MAPZAPUHA U
PacmumensHozo Hcupa, nOKA3an, Ymo npooyKyus 001a0aem npueieKamenbHblm GHEUWHUM 8UOOM, 30710MUCHIbIM
yeemom u nopucmoil cmpykmypou. DuzuKo-XumuuecKkue NnOKazameau 20MOGbIX U30eaull, U3ZOMOBIEHHBIX C
npumenenuem ecex 6u008 Hcuposwvix npodykmoe TOO «Macno-/len», coomeemcmeyrom mpeodosanuam I'OCT 24901-
2023, npeovasnsemvim K Kauecmay 0annou npodykyuu. Maccoean 0011 mpancuzomepos 6 caxapHom neyeHve ¢
Map2apunom u pacmumenvHolm sncupom (codepycanue TKK oo 15%) cocmasnsem menee 2% om odwiezo
CO0EPIICanUA JCUpa, Ymo COOMEEncmeyem mpedo6anuam mexnuueckozo peziamenma. Ilonyuennvie Oanuble
n036071A10M HAYYHO O00OCHO6AMb 603MOINCHOCHIL UCHONb306AHUA MAP2APUHOE U JCUPOB, NPOU3ECOCHHBLIX U3
omeyecmeennoz2o coipva Pecnybnuku Kazaxcman (¢ ucnonv3oeanuem cemaH nOOCONHEYHUKA, pancd, 1bHA, COu),
UCNOIb3YA MEMOO 2UOPO2EHU3AUUYU NPU HPOU3EOOCHIEE XeHOOYIOUHBIX U KOHOUMEPCKUX U30eUl.

KaioueBble ciioBa: nevYeHbe, ;KUP, MAPrapuH, TPAHCKHUP, 6€30MaACHOCTb.

KP OTAH/IBIK ITUKIBATBIHAH 'MIPOTEHU3ALIMATAHYAH MAMJIAP HETT3IH]IE
MAWJIbI OHIMJAEPAI KOJIIAHA OTBIPBIII IIEYEHBE CAITACBIH AHBIKTAY
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Kazakcran Pecnyoaukacel, 050012, Anmarel K., Tese 6u komur., 100)
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byn maxanaoa Kynoazelc myKviMOapvlH, panchivl, 3u12blpObl, COA OYPULAKMAPLIH RAOAIAHA OMBIPLIN,
Kazakcman Pecnydnuxacvinvlly 0maHoblK WUKI3AMBIHAH QIbIH2AH 2UOPIIeHZeH mailiap Hezi3indezi mapzapuHnoep
KOJIOAHBLNZAH YHHAH MHCACAIZAH KOHOUMEPTIIK OHIMOepOiN a3blK-MmyaiK Kayincizoizin Oazanay Kapacmvipoliaobl.
Mapzapunoi scone ociMOIK Mailbln nANOANIAHA OMBIPLIN OHOIPINZEH KAHM NeYeHbenepiniy Op2aHOoNenmuKanIblK
KepcemKiwimepin manoay 6HIMHIH CoIPMKbL MYPi MAPMBIMObL, ANMBIH MYCMI JcIHe KeyeKnmi KYPulablMbl 0ap eKeHin
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kepcemmi. «Macno-/len» KIIIC maii onimoepinin 6apavik mypin naiuoanana omulpyln Hcacanan 0aiviH OHiMoepoin
uzuka-xumuanvik kopcemxkiuimepi ocvt oHimoepoiy, canacvina Kouivinamein I'OCT 24901-2023 mananmapuina
cailikec keneoi. Mapzapun jecane ocimoik maiivl 6ap KaHmmol neuenvenepoezi mpanc u3omMepaepiniy Maccansvlx yaeci
(TCA monwepi 15%-2a Oeiiin) sncannvl maiidviy 2%-0an azvln Kypaiiovl, 0Y1 MEXHUKAIbIK pezlameHmmepoin
mananmapwina caliKec Keneoi. ANbIH2AH MaNiMemmep HAH JHCIHe KOHOUmEPIK OHiMOep oHdipicinde zudpaey a0icin
Konoany apkuiavl Kazakcman Pecnybnuxacslnvlyy 0manoblK wiuKizamolHaH (KyHOA2bIC MYKbIMbl, DANC, 3bI2bIP, CO5)
OHOIpinemin mapzapunoep men Maiaapovl RANOANAHY MYMKIHOIZIH 2blnbiMU Hezi30eyze MYMKIHOIK Oepeli.

Herisri ce3nep: neyenne, Maii, Mapraput, TPaHCKUP, Kayincizaik.

DETERMINATION OF THE QUALITY OF COOKIES USING FATTY PRODUCTS
BASED ON HYDROGENATED FATS FROM DOMESTIC RAW
MATERIALS OF THE REPUBLIC OF KAZAKHSTAN

M.P. BAYISBAEVA, N.B. BATYRBAEVA, M. BAIGAYIPKYZY

(Almaty Technological University,
Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author’s e-mail: meruert_80@mail.ru*

This article discusses the assessment of the food safety of flour confectionery products produced using
margarine based on hydrogenated fats produced from domestic raw materials of the Republic of Kazakhstan, using
sunflower seeds, rapeseed, flax, soy. An analysis of the organoleptic parameters of sugar cookies produced using
margarine and vegetable fat showed that the products have an attractive appearance, golden color and porous
structure. The physico-chemical parameters of finished products manufactured using all types of fatty products of
""Maslo Del" LLP comply with the requirements of 24901-2023, imposed on the quality of these products. The mass
fraction of transisomers in sugar cookies with margarine and vegetable fat (TFA content up to 15%) is less than 2%
of the total fat content, which meets the requirements of technical regulations. The obtained data allow us to
scientifically substantiate the possibility of using margarines and fats produced from domestic raw materials
(sunflower seeds, rapeseed, flax, soybeans) of the Republic of Kazakhstan, using the hydrogenation method in the
production of bakery and confectionery products.

Keywords: cookies, fat, margarine, trans fat, safety.

Beeoenue OJICOJTHEYHHUK, PBDKHK, paric, cosl ¥ najbpMa (Mac-

CerogHs TpyIHO IPEACTaBUThH TPOU3BOACT- au4YHas U KokocoBas). HeoOXoauMo yduThIBaTh,
BO XJI€000YJIOUHBIX M KOHAUTEPCKUX H3JIeNnii Oe3 YTO Ka4yecTBO MPOAYKTa HAMpsAMYIO 3aBUCHUT OT
WCIIONB30BaHus  MaprapuHa. Hammume artoro (U3UKO-XMMHUYECKUX W PEOJIOTHYECKUX CBOMCTB
HE3aMEHUMOTO MHIPEIUEHTA OKa3bIBACT BIIUSHHUE CBIPBS, U3 KOTOPOT'O OH M3rOTOBJIEH.
HE TOJIbKO Ha BKYC W apoMaT rOTOBOTO MPOJYKTa, CoBpeMeHHbIE JOCTH)KEHHS B THIIEBOM OT-
HO W Ha €ro OCHOBHBIE CBOICTBa: MPOYHOCTH, paciu KapAWHAJIBHO W3MEHWIIM MOAXOJ] K KOHIW-
IUTAaCTUYHOCTD, TOPUCTOCTh, COXPaHEHUE (POPMBIL, TEPCKOMY U XJ1e00TeKapHOMY POH3BOACTBY. OObIY-
CTaOMIILHOCTh KauecTBa U YBEJIIMUEHUE CPOKa TOJI- HBII MaprapyuH JaBHO V)K€ HE COOTBETCTBYET
HOCTU. M, KOHEYHO, WCIOJIh30BaHUE MaprapuHOB BBICOKMM TpEOOBaHUSM TEXHOJOTOB, KOTOpBIE aK-
CHOCOOCTBYET CHIKCHHUIO 3aTpar Ha MPOU3BOJICT- THUBHO CTPEMSATCS BHEJPUTH YHUBEPCAIBLHBIE KOMIIO-
BO MPOJYKIUH 3a CYET TOrO, YTO M3 PELENTYPHI HEHThl C YHUKAJbHBIMHA XapaKTEPUCTHKAMH: OHU
WCKITIOYAIOTCS CIMBOYHOE MAcCIIO M SifIa, a TaKkxKe MIPUIAIOT TECTy JIETKOCTh W HACHIIIEHHBIH BKYC,
MIPOUCXOAUT 3KOHOMHS DJHEPro- U TPYIOBBIX ONTHMU3UPYIOT UCTIOJIb30BAHHE IPYTUX COCTABIISIO-
peCypcoB. LMX, CYIIECTBEHHO YBEIMUYUBAIOT CPOKU XPAHEHUS

MaprapuH — 3TO0 3MYJIbCHOHHBIN MPOIYKT, TOTOBOM MPOIYKITNH U HACATHHO aIalITHPOBAHBI MO
KOTOPBIA MOXET OBITh PACTUTEIFHOTO WIIH )KHBOT- coBpeMeHHoe 00opyaoBanue [1-3].
HOTO NMPOUCXOXKIEHUA. B 0CHOBE 3TOr0O mpoaykra B Kazaxcrane Oonpluell MOmyIsIpHOCTHIO
HaxoJsATCsl pacTHTENbHbIE Macia. Takxke B noJsib3yeTcst  MacioxupoBass mnpoxykuus TOO
3aBHCHMOCTH OT pEIeNnTypbl, MaprapuH MOXeET «Macno-/len». Kommanus He TOIBKO BEIET HETIpe-
CoJIepKaTh MOJIOKO M IpyTHe NMPOIYKTHI MUTAHHUA, pBIBHYIO  paboTy 1O  COBEPIICHCTBOBaHHMIO
a TaKXe XUp akBakyJIbTypsl. [Ipu mpousBoxacTse TEXHOJIOTMH W peuentyp, HO U HCCIENyeT

MaprapvHa HCIIOJIB3YIOTCA TAaKHUE KYJIbTYPBbI, KakK
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MOTPEeOUTEIbCKHE  CBOMCTBA  MacjOXXHPOBOH
IIPOAYKIMH B COCTaBE TOTOBBIX U3AEIIHH.

B cBs3u ¢ aTuM, ObUI M3Y4YeH COCTaB U
KauecTBO CAXapHOT0 NEYEHBbE C MCIIOJIb30BaHUEM
MPOAYKLHUH JAHHOW KOMITaHHU.

Iens manHOHW HCIIENOBATEIHCKONW pabOTHI -
olpefeNicHHe MHUIIEBOH O€30MacHOCTH MYYHBIX
KOHIWTEPCKUX  W3ACIHH, MPOU3BENCHHBIX C
UCIOJIb30BAHHEM  MaprapyuHoB  Ha  OCHOBE
THJIPOreHU3UPOBAHHBIX JKHPOB, MPOU3BEIECHHBIX
U3 0Te4ecTBEHHOTO chipbs PK, ¢ ncmnons3oBanneM
CEMsIH IIO/ICOJTHEYHHUKA, Parica, JbHa, COM.

B xome mccnenoBaHusi ObUIM BBINOJIHEHBI
CIIEAYIOIIUE 33/1a4H: IOTydeHHE XJ1e000yIOYHbIX U
KOHIUTEPCKUX H3IETHH C HCIOJIb30BAaHUEM Map-
rapuHa Uil IPOMBIIUIEHHOH mepepaboTKu Ha
OCHOBE THIPOTCHU3UPOBAHHBIX JKUPOB, TPOH3BE-
JICHHBIX W3 OTeuecTBeHHOro cwipbs PK, ¢
copepxkanneM TpaHcuzomepoB (TXKK) 5%, 10%,
15%; bbno ompeneneHO CoAEp)KaHUE TPAHCHU30-
MEpOB B TOTOBBIX XJIeOOOYNOYHBIX W KOH[H-
TEPCKUX W3AETHUAX Pa3HOH KUPHOCTH.

Mamepuanst u Memoovl uUC1€006aHU

OOBeKTaMuU UCCIIEIOBAHHUS SBIISTIOTCS JKUPO-
BbIE€ IPOIYKTHI H 00Pa3Ibl CaXapHOTO TICYCHBSI.

I'pynma uccnemoBareneit kadeapsr « TexHo-
Jorust XJeOOMPOAYKTOB M TepepadaThIBAOMINX
MIPOU3BOACTB» AJIMATUHCKOTO TEXHOJIOIMYECKOTO
yauBepcutera (ATY) mpoBena wuccnenoBaHue
NOTPEOUTEIBCKUX CBOWCTB TOTOBBIX HM3ACIHNA C
MaprapuHoM MmaccoBoil soneit xupa  80%,
coJiep>kaHueM TpaHCH30MepoB He Goree 2%, 5%,
10%, 15% wu pactutensHOro xupa 99,7%
coJiep)KaHUEeM TpaHCcU3oMepoB He Oosee 2%, 5%,
10%, 15%, mnpousBoaumbix kommanueii TOO
«Macno neny.

Ha ©0a3ze yueOHO-Hay4HOrOo XJI€OHOTO
LIEHTPa, OCHAIIEHHOTO COBPEMEHHBIM TEXHOJIOTH-
4ecKMM 00OpYyIOBaHMEM, OB  BBIIYIIECHBI
NpoOHBIE MAapTHM CaXapHOTO II€YeHbs, C HC-
MOJIb30BAHUEM YKAa3aHHBIX MACJIOKHUPOBBIX MPO-
OyKTOB. HMccnenoBasoch BIMSIHME MaprapuHa H
pPacTUTENBHOTO XHUpa, C COAEP)KAHHEM TPAaHCH-
3oMepoB He Oonee 2%, 5%, 10%, 15% Ha
coJiep)KaHue IMUIIEBBIX BEIIECTB, KUPHBIX KUCIIOT.
MukpoOuonoruyeckue  Mokas3aTeld  TOTOBBIX
W3MIeNnid  M3y4alluCh B CEePTH(PHUIMPOBAHHOM
Hay4YHO-MCCIIEJOBATEIHCKOM MHCTUTYTE MHUINEBOI
0e301acHOCTH MPH AJIMAaTHHCKOM TEXHOJIOTHYeC-
koM yHuBepcurere (ATY). Kaxneiii ostam
BBITIOJTHEHHBIX pabOT COMPOBOXKIAJICS Jerycra-
MeN BBINEYEHHBIX wu3Aenuil. B gerycramuun
npuHUMaiK ydactue crneuuanuctel TOO «Macio
Hen» w TIIIC  kadenper  «TexHomoruu
XJIEOOTIPOYKTOB u nepepadaThIBAIONINX
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npousBoAcTB» ATY.

HccnemoBanus MpOBOAWINCH C TIOMOIIBIO
(hU3UKO-XUMHUIECKHIX, MHUKPOOHOIOTHIESCKUX Me-
TOJOB, METOJa Ta30BOM Xxpomarorpadguu ¢
HCIIONTb30BaHUEM KalUIIpHON KOJIOHKH,
KBapIeBOW KamWLIIPHOW TrazoxpomaTorpadudaec-
KOH  KOJOHKH, a TakKe  HCIOJIb30BajICs
9KCTPAKIMOHHO-BECOBON METOJI AJISl ONpEAeTICHNUS
MacCOBOH JIOJIH KHUPa B KOHIAUTEPCKUX H3ICIHIX.

MaccoBasgs J0ns TPaHCH3OMEPOB KHPHBIX
KHCJIOT B TOTOBOM MPOAYKTE ObUIa OIpeiesieHa
COTJIaCHO IoCT 31754- 2012. 4,
MexrocynapctBennbiii Crangapt ['OCT 31902-
2012 W3nenus KOHJTUTEPCKUE. MeTtoabl
omnpeneeHus MaccOBOM aonu xupa. MaccoBas
JIOTIST TPAHCH30MEPOB KUPHBIX KHCIOT B TOTOBOM
nponykre Obuta ompexeneHa mo ['OCT 31754-
2012. MaccoBasi 11071 HACBIIIEHHBIX >KUPHBIX
KHCIIOT TOTOBOM TMPOMYKIM ObLIa BBIABICHA
cormacHo 'OCT 54686-2011 [4-6].

JlutepatypHsblii 0030p.

[leyenbe MOXET BKJIIOYATH TPAHCKUPHBIC
KHCJIOTHI, €CJIH B €T0 COCTaB A0OABISAIOTCS Macia,
MIPOV3BEICHHBIC myTeM TUIPOTCHU3AINH
(cienManbHBIC TBEPJbIC MapTrapHHbI M JKUAPBI JJIS
XJICOOTICYCHHS U KOHIUTEPCKOT'O IIPOU3BOJICTBA).

Jns rapanTrn 0€30MaCHOCTH BBITEYCHHBIX
MIPOJYKTOB, BKJIIOUYAIONINX JXHUPHBIE COCTaBJISIO-
M€ B CBOEM COCTaBE, MOXXHO NPUMEHATh
pa3HOOOpa3HplE THUIBI PACTHUTEIBHBIX Macell,
KOHTPOJIUPYS YPOBEHb TPAHCIKUPHBIX KHCIIOT.

B mannprx npoaykrax konnentparus TXKK
Malla WM paBHA HYJIO, YTO OOYCJIOBJIEHO THUTIOM
HACXOJHOTO MaTepuania W  TEXHOJIOTHYECKUM
npoiieccoM wm3rotoBieHus. Ha wuHbpakpacHbIX
CIIEKTPax PacTUTENbHBIX KUPOB B AuanazoHe 900—

1050 cm—1, TunuMyHOM ISl TPUTIULEPHUIIOB,
OoOHapyXeHBl  TOJIOCHI  TIOTJIONICHUS  HHU3KOW
WHTEHCUBHOCTH.

B mporecce u3roroieHus xie000yI0UHBIX
W3IeNnid, B pelentype KOTOPBIX IPHUMEHSFOTCS
pacTuTeNnbHbIE Macna, He OOHAapYKEHbI TpaHC-
JKHPHBIE KUCJIOTBI, YTO IOJTBEPIKAACTCS OTCYTCT-
BUeM 1mojoc mpomyckanusi B UK-cnektpax B
manazoHe 900-1050 cv—1. B koHTpombHOM 00-
pasne  xJeOOOYIIOUHBIX  W3IENHM, CoaeprKarieM
MaprapuH, Obula 3aUKCHpOBaHa I0JI0Ca MPOITYC-
KaHUsI ¢ MAKCUIMYMOM Ha ypoBHe 962,06 cm—1 [7].

KupoBble TPOIYKTHI NMPEACTABISIFOT cO00M
KITFOYEBOI AJIeMEHT B panuoHe nuraHus. [Ipu ux
pa3yMHOM BBIOOpE OHH 3HAYUTEIBHO CIIOCOOCT-
BYIOT obecrieueHunto 3m0poBbs [8,9]. B mporecce
MIPOU3BO/ICTBA ITEYEHBST YKUPHI UTPAIOT PELIAIONTYIO
poib B (OPMHUPOBAHMM KAuecTBa M3IEIHUS U €ro
criocoOHOCTH K xpaneHuto [10,11].
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B wuccnenoBanmsx ObUIM  33JCHICTBOBAHBI
pa3nUUHBIe  JKUPOBBIE TMPOMYKTHL, TaKWe Kak
Maprapus, koHmuTepckuii xup (KK), 3amennrens
MosouHoro xupa (3MK) u nanemoBoe maciio (ITM),
a TaKKe OrpaHWYeHHOE KOJIWYECTBO JKUIKHX
PacTHTENBHBIX Macel, BKJIIOYasl IOJICONHEYHOE U
BBICOKOOJIEMHOBOE Mo/IcoNTHeuHOE Maciio (BOM).

Co3maHbl OCHOBHBIE MOJIYJIH CaxapHOTO
MEYCHbS, ONTHMHU3NPOBAHHBIE IO MAaKpPOKOMIIO-
HEHTHOMY  COCTaBy, BKJIOYas IPUMCHCHHE
KUJKUX PacTUTENBbHBIX Macenl. C  yderom
3aJlaHHBIX UAIa30HOB KPUTHYECKH Ba)XHBIX
MUIIEBBIX BEIIECTB, MTEYCHbE, IPUTOTOBICHHOE Ha
OCHOBE XHUJIKMX PACTUTEIBHBIX MaCe, OTIIHYACTCS
CPEeIHUM COJIepXKaHWeM J00aBICHHBIX CaxapoB U
KUPOB, HU3KAM YPOBHEM COJIH M TPAHCHU30MEPOB,
a TaKKe MUHUMAJILHBIM coJIepIKaHuEM
HACBIIICHHBIX XKUPHBIX KUCIIOT.

Hus YBEIHYEHUS a¢dhexTrBHOCTH
HCIIOJIb30BAHUS JKUAKUX PACTUTCIBHBIX Macen
TpedyeTcst POBECTH UCCIIeIOBaHUS o
MPUMEHEHUIO  Pa3NIUYHBIX  OMYJbraTopoB |
AHTHOKCHUIAHTOB. X wWcCmomp30BaHME MOXKET
YIIYYIIUTh YCTOMYUBOCTh Maceid K OKHCICHHIO, a
TaKXXE UX CIOCOOHOCTD CBSI3BIBATHCS C OCIKaMHU U
KpaxMalbHBIMU (GPAKIHSIMHA MYKH.

Ha ocHoBaHMU cepuM HCCICIOBaHUI ObLIa
yCTaHOBJICHA 3aBUCHMOCTH CaXapHOTO MEYEHBs OT
CpOKa XpaHEHUs U BHJIA UCTIOIH3yEMOTO KHPOBOTO
koMroHeHTa. CpOK XpaHEeHUS MEeUeHbS C KUIKIM
pacTUTENBHBIM MAacliOM COCTaBJSIeT 2 Mecsla.
Cpok XpaHEHUS TIEYCHbS C TBEPABIMHU KUPOBBIMU
NPOIYKTaMH COCTaBIsIET 6 mecsiues [12].

B cocTaBe MYYHOMH KOHAUTEPCKON
MPOJYKIMKM TMPUCYTCTBUE PA3IUUHBIX KHUPOBBIX
KOMITOHEHTOB CYIIIECTBEHHO orpeessier
XapaKTePUCTUKH TeCTa M OKOHYATEJIbHYIO
TEKCTypy ToTOBbIX m3nenuii [13]. B uactHOCTH,
MPH  BBICOKOM COJAEP)KaHWU JKHpa B TECTE
MPOUCXOANT (GOPMUPOBAHKE HENPEPHIBHOU (ha3bl,
YTO CHOCOOCTBYET TONYYEHHUIO HEKHOW M MATKOU
CTPYKTypel y TiedeHbs. C Jpyroil CTOPOHBI,
HEJ0CTaTOK KUPOB MIPUBOIUT K ux
TUCTIEPTUPOBAaHHOMY  pacmpeneneHuio  [14],
oOecrnieunBas MPH 3TOM IUIOTHOCTh U TBEPIOCTH
roToBoro wusgenus. Tem He MeHee, u3-3a
XapaKTepUCTUK  TEXHOJOTUYECKOro  Ipolecca
THAPOTCHU3UPOBAHHBIE Macjia MMEIOT B CBOEM
COCTaBe TPAHCU30MEPHI JKUPHBIX KUCIOT, KOTOPBIC
MOTYT OTPHUIATEIbHO BIMATH Ha 3710poBbe [15].

CrientmanucTsl BcemupHoit OpraHu3alnH
3npaBooxpanenus  (BO3)  comeryror  mus
MOAJEPXKAHUST  370pOBbS  JIIOJEH, YTOOBI

HOTpe6HeHI/Ie HACBIIICHHBIX XHWPOB COCTAaBJIAIIO
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meHee 10 % u TpaHCHU30MEPOB KUPHBIX KUCIOT —
menee 1 % oT o0Imiero KonmyecTBa MoTPeOIIeMOit
sHepruu [16].

Pe3ynomamut u ux oocysicoenue

B  mpomecce  umccrmemoBaHus — ObuH
BBITIOJTHEHBI TaKWe BHUABI pabOT: CpaBHHUTEIHHOE
HCCIIeIOBaHNE TOTPEOUTEIBCKUX XapaKTEPHCTUK
MaprapuHa W PacTHTENBHBIX  JKHPOB  C
COJlep’)KaHUEeM TPAHCH30MEPOB, HE IMPEBBIIIAO-
M 2%, 5%, 10%, 15% mnpu U3roToBICHUU
MyYHBIX KOHIUTEPCKHUX W3AENHii; pa3paboTka
pElenTyp caxapHOTo MEYEHbS BRICOKOTO KauyecTBa
W C YIy4YIIEHHBIMH BKYCOBBIMH XapakTepuc-
TUKaMH, aHaJIH3 Ka4ecTBA TOTOBBIX U3CIIHA.

Jns  wmccmenoBaHus OBUTH  TIPOM3BEICHBI
pOOHBIE JTA0OPATOPHBIE BBIIEYKH MYYHBIX H37e-
JIMH, B COOTBETCTBUH C PELICNTYPaMU U ITapaMeTpaMH
TexHosoruyeckoro mnporecca (Tao. 1,2).

AHanu3 Ka4ecTBa U3IEJIUI 10 OPraHOJIeHTH-
YecKHM,  (DU3MKO-XMMUYECKAM  IOKa3aTessiM
MPOBOJMWIICS depe3 4—6 YacoB TOCTE BBHITICUYKU
COTJIACHO OOIIENPHUHATHIM MeTonukaM. llomyuen-
HbIE pe3yNbTaThl HCCIEAOBAaHUI TPHUBEICHHI B
tabnunax 3,4.

[IpurotoBieHne caxapHOro TEYEHBSI C
MIPUMEHEHWEM MaprapuHa W  PacTHUTEIHHBIX
*)upoB, ¢ coaepkanueM TXKK e Gonee 2%, 5%,
10%, 15% cocTOUT U3 CISAYIONIMX 3TAIOB:

- CMEIIMBaHWE MaprapuHa C CaxapHOi
NyApOH 10 OJHOPOAHON MAacChl B T€UeHHUE 15 MUH,
IpY 3TOM TeMIlepaTypa MapraprHa JI0JDKHA ObITh
17-18 °C;

- n00aBlIeHWE WHTPEAUCHTOB, IPEIYCMO-
TPEHHBIX PELENTYPOH;

- 1o0aBiieHNEe MYKH J0 OJHOPOTHON MAacCCHI;
3aMec TecTa COCTaBIIsIET JO S-TH  MWUH;
Temnepatypa Tecta — 30°C; BIaKHOCTH TecTa —
15,5-17,5%.

- packaTKa TecTa B IUIACT TONIIMHON 4-5
MM., JOPMHUpPOBaHHE CEPJIEHUEK;

- BBINIEYKA U3JEIUN
temnepatype 220-240°C;

KavecTBeHnble mokazaTenu Tecta ¢ NpH-
MEHEHHEM MaprapuHa, ¢ MacCOBOW JIOJIEH KHpa
80%, mpu 3amece OTJIMYAINCH OT PACTHTEIHHOTO
XKHUpa, KOTOPBHIA OBUT HCHONB30BaHBI B JaHHOU
pabore. Tecto M3 MaprapuHa MoIy4dHIIoch Oolee
3JaCTUYHBIM U JIeTKO (popmmposanock. Koncuc-
TEHIMS TECTa COOTBETCTBOBaJa XapaKTEPHBIM
MoKaszaTesiM CcaxapHOro ImedeHbs. Tecto ¢
MPUMEHEHUEM  PACTHTENBHBIX ~ XHPOB  TIO
KOHCHCTEHIIMU OoJiee KHUIKOe, HO MEHEe JINIIKOe
13-3a €r0 «CMa3bIBAIOIINX» CBOHCTB.

4-5 wMuH TpH
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Tabmuma 1. Penentypa caxapHOTo NeYeHbs ¢ IPIMEHEHNEM MaprapiHa xxupHocTr 80%, ¢ conepKaHueM TPaHCH30MEPOB
He 6oiee 2%, 5%, 10%, 15%

PacxoJ1 CeIpbs, KT
Haumenosanue Maccosas 10 Ha 3arpy3Ky Ha | T. FOTOBOM NMPOAYKIINU
CBIpbs CYyXHX BEILECTB, Yo B HaType B CyXHUX B HaType B CYXHX
BEIIIECTBAX BEIIECTBAX
Myka niieHu4Has,
1 copt 85,5 100,0 85,50 664,52 568,16
Kpaxwman 87 7,4 6,44 49,18 42,79
Caxapnas nyapa 99,85 33,5 33,45 222,63 222,30
WuBepTHBIN cupon 70,0 45 3,15 19,91 20,94
Maprapun 84,0 17,5 14,70 116,30 97,69
Menamx 27 3,0 0,81 19,94 5,38
Coib 96,5 0,74 0,71 4,92 4,75
Cona 50,0 0,74 0,37 4,92 2,46
AMMOHMIT - 0,1 - 0,66 -
DcceHnus - 0,3 - 1,99 -
Hroro - 167,78 145,13 1114,97 964,47
Brixon 95,0 150,48 142,95 1000,0 950,0

Penentypa 1 T€XHOJIOTHS MIPUTOTOBOJICHUS
CaxapHOro MeYeHbs Ha PACTUTEIHLHOM KUPE TaKas
e, Kak ¥ Ha OCHOBE MaprapuHa, OHH OTJINYaroTCs

TOJBKO II0 KOJMYECTBY PACTHTEIBHOTO KHPA,
KOTOpBIii 0611 MeHbIIe Ha 20 %.

Tabnuua 2. [TokazaTenyu Ka4ecTBa CaxapHOro MEYEHBS C UCIIONB30BAHUEM MaprapyHa rnepes 3akiafkoi Ha XpaHeHHe

INokazaTenu KkauecTBa CaxapHOTO MEYCHBS ¢ IPUMEHEHUEM:
o Hokasarenn maprapud 80% | maprapun 80% | wmaprapun 80% | maprapun 80%
skupHocTd TXKK | sxupnoctu TXKK | skupHoctu TXKK | sxupnoctu TKK
<2% <5% <10% <15%
1 dopma [TpaBunbHAs, COOTBETCTBYIONIAS JAHHOMY HaMEHOBAHUIO TTeUeHbsI, 0e3
BMSTHH, Kpas pOBHBIE.
2 IToBepxHOCTB [lepoxoBaras, OTCYTCTBYIOT XapaKTepHBIE TSl JTaHHOTO HAaUMEHOBaHHS
n3eNTHi HeOONBIIINE TPEIINHEL.
3 [Ber PaBHOMEpPHBIN, 30J0TUCTHIN.
4 Bxyc u 3amax 0e3 0e3 6e3 6e3
MOCTOPOHHHX MTOCTOPOHHHUX MTOCTOPOHHHUX MTOCTOPOHHUX
HPUBKYCOB U MIPUBKYCOB U MIPUBKYCOB U IIPUBKYCOB U
3amaxoB 3amaxoB 3amaxoB 3amaxoB
5 Bun B uznome IIponeueHHOE MEYEHBE C PABHOMEPHOH TOPUCTOCTHIO, O€3 MyCTOT U
CJIC/IOB HETIpoMeca, BKPaIUIeHUH KPOIIeK.
6 Mag;‘;f;foi‘)“” 74 75 75 70
7 [lenoyHOCTD, Tpaj 0,2 0,4 0,5 0,6
8 HamoxkaemocTts, % 122 123 125 127
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Tabmuma 3. Iloka3arenu KadecTBa caxapHOTO MEUYEHBS C UCIOJIb30BAHUEM PACTHTENBHOTO JKHpa MEpes 3aKIagKoi Ha

XpaHEHHe.
[Toxa3zaTenu KayecTBa CaXapHOTO IEYEHBS C MPUMEHCHHEM:
Ne Moxasaten PACTUTENBHBIN XKUP pacTUTEIbHBIN PACTUTENBHBIN KUP PacTUTENbHBIN
99,7% TKK <2% | xwup 99,7% TXKK | 99,7% TXKK <10% | xwup 99,7% TXKK
<5% <15%
1 dopma [IpaBuipHAs, COOTBETCTBYIOIIAS JAHHOMY HAUMCHOBAHHIO NICUEHBS, O€3 BMATHH,
Kpasi pOBHEIE.
2 IToBepxHOCTH [IlepoxoBatas, OTCYTCTBYIOT XapaKTEpHBIC JJIS TaHHOTO
HAaMMCHOBAHUS M3ACTHA HEOOBIINE TPESIIUHEI.
3 IlBer PaBHOMEPHBIN, 30JI0TUCTHIA, HACHIIIICHHBIN JKEITHIH.
4 Bkyc u 3amax 0€3 TTOCTOPOHHMX 0¢3 IOCTOPOHHKUX | 0e3 TOCTOPOHHUX 0e3 TOCTOPOHHUX
TIPUBKYCOB U TIPUBKYCOB U MIPUBKYCOB U MIPUBKYCOB U
3amaxoB 3amaxoB 3amaxoB 3amaxoB
5 Bun B uznome IIponeyeHHOE NEUEHBE C PABHOMEPHOH OPUCTOCTHIO,
0e3 yCTOT M CJICIOB HENpOMeca, BKPAIJICHUH KPOILeK.
6 MaCCOBaHo 78 8,0 75 76
J1oJ1s1 Biaru, %
7 [{enouHOCTB, Tpaj 0,5 0,6 0,8 0,9
8 HamoxkaemocTs, % 133 135 138 140

W3 rtabmury 2, 3 BUAHO, 4YTO TPOOBI C
NIPUMEHEHUEM MaprapuHa U pacTUTEIBHOIO XKUpa
HEe 0co00 oTnHYanuch © OBUIM TMPaBUIBHOM
(hop™mb1, Oe3 BMATHH, Kpasi pOBHBIE, TIOBEPXHOCTh
COOTBETCTBOBaJia  JIAHHOMY  HaWMEHOBaHUIO
N3aCJIns. L[BCT OoTJIM4aJicia HAaCBhIIIICHHBIM
30JIOTUCTBIM OTTEHKOM, 4YeM Jpyrue HpoOsI
IICYCHBbA, C HpI/IMCHCHI/ICM paCTI/ITCHBHBIX )KI/IpOB, C
conepxkanuem TXKK He 6onee 2%, 5%, 10%, 15%.

[Ipu npuMeHeHnn MaprapuHa ¢ MacCOBOH
noneii xupa 80%, conepkannem TXKK ne Oonee 2-
15%, nmoka3aTenb HAMOKAaeMOCTH cocTaBiisul 122-
127%, B mpobe ¢ pacTUTENBHBIM KHPOM 3TOT
noka3areilb COCTaBHII 133-140%. 3T10

OOBSCHACTCS TEM, YTO CaxapHOe IICUCHbE C
NpUMEHEHUEM DPACTHTENILHOTO XHpa Obuto Oosee
pacchImuaThiM W TOPUCTBIM, YeM JPYrHe BHJIBI
MICYCHBS, CIICOBATEIbHO, 3TO OTPA3WIOCH HA
noKasaresie HaMOEKaMOCTH.

AHanmu3 KkadecTBa TOKazan O0e30MacHOCTb
TOTOBOM  NPOAYKIMHM MO  COJACPXKAHHIO U
COOTHOILICHHIO B CaxapHOM I€YeHbe OENKOB,
JKHUPOB, YTIIIEBOJOB, JKUPHBIX KHCJIOT, & TAK)KE U TI0
MHUKPOOHOJIOTHYECKUM  TOKa3aTelsiM, KOTOpbIE
NPOBEPSIIMCh 110  OOIIENPHHATHIM  METOIUKaM
yepes 4—6 yacoB MOCIIE BBINEYKH, U depe3 20 cyTok
XpaHCHUSI. [Mony4enusie pe3yIbTaThl
WCCIIeIOBaHUN TIPUBEJICHBI B Ta0mmnax 4, 5.

Ta6m/1ua 4. CDI/ISI/IKO'XI/IMI/II{GCKI/IG, MI/IKpO6I/IOHOFI/I‘{eCKI/I€ TOKa3aTCJI KaueCTBA CaXapHOTI'O MCUCHbS C UCIIOJIb30BAHUCM

MaprapuHa
HJI na
[NokazaTenu kauecTBa caxapHOTO MEUCHbS C IPUMEHCHHUEM METO/IBI
HCTBITaHUI
Ne Moxasaten maprapuH 80% | wmaprapun 80% | maprapus 80% | wmaprapux 80%
skupHoctd TXKK | sxupnoctu TXKK | sxupHoctu TXKK | sxupnoctu TKK
<2% <5% <10% <15%
1 | Maccosas nons 11,42+-0,16 11,07+-0,11 11,07+-0,15 11,86+0,19 I'O CT 34551-
oenka, % 2019
2 | MaccoBas goinst 13,20+-0,18 13,35+-0,19 12.60+-0,24 13,08+0,27 I'OCT 25832-
xupa, % 89
3 | Maccosas nons 34,13+-0,47 33,09+-0,46 23.04+-0,30 25,63+0,41 I'OCT 5672-
YII€BOI0B, Yo 68
4 | DHepreTudeckas 292,47 288,52 246.6 262,27
IIEHHOCTb, KKaJ i
5 KMA®AHM, 2*102 7*102 3*10° 5*10° I'oCT
KOE/r, ne 6oiee 10444.15-94
6 BI'KII B 0,1 He 00HapyXeHO | He oOHapykeHo | He oOHapykeHO | He oOHapyxkeHo | ['OCT 31747-
r/cM3 npoaykTe 2012
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Tabmuma 5. Pu3nKo-XUMHIECKHE, MUKPOOHOIIOTHIECKNE ITOKA3aTENN KA4eCTBA CaXapHOTO IIEYEHbsI, C HCIIOJIb30BAHIEM
PAaCTUTENILHOIO JKHPA.

H/I na
Toka3zarenu KauecTBa CaxapHOTO MEYCHBsI C MPUMEHEHHEM METOIbI
HCIBITAaHUN
Ne IToxazaTenn PpacTUTENBHBIN Pacturens- Pacturens- Pacturens-
xup 99,7% HBI XKHD HBII XKHP HBIN JKHP
TXKK < 2% 99,7% TXKK < | 99,7% TXKK < | 99,7% TXKK <
5% 10% 15%

1 MaccoBas nons 10,82+-0.15 10,80+-0,13 11,59+0,14 12,41+0,23 I'OCT 34551-

oenka, % 2019
2 MaccoBas nons 13,44+-0.21 14,30+-0,24 11,82+0,18 12,82+0,25 I'OCT 25832-

xKupa, % 89
3 MaccoBas ,I[OOJ'ISI 37,33+-0.52 41,14+-0,57 28,50+0,49 29,79+0,54 FOCT 5672-68

yIJIeBOJIOB, %
4 DHepreTuyeckas 304,23 326,17 259,62 276,73
[IEHHOCTb, KKaJl i
5 KMA®AHM, 3*102 4*10? 4*10° 6*10° IoCT
KOE/r, e 6onee 10444.15-94

6 BI'KII B 0,1 r/cM3 | He 0OHapyXeHO He He HE I'OCT 31747-

HPOJYKTE 0o0OHapykeHO o0OHapyXeHO o0OHapykeHO 2012

AHanu3 OpraHoJeNTUYECKUX TOKa3aTeseu HEXXHYIO pPacChll¥aTyl0 CTPYKTYpY, IpHUBIIEKa-
CaxapHOro TICYCHBS, MIPOU3BEJIEHHOTO c TEJIbHBI BHEIIHUW BHUJ M PEKOMEHIyEeTCd i

HCNOJb30BaHUEM MaprapyuHa U paCTUTEIBHOIO KUpa
MOKa3aJ1, YTO BCE 00pa3Libl UMEIH NPUBJICKATEIbHbINA
BHEIIHUA BHJ, 30JIOTUCTBIA LBET, MOPUCTYIO
CTPYKTYpY. OU3NKO-XUMUUECKUE TOKA3ATENN
FOTOBBIX M3IEIUNA C MPUMEHEHHEM BCEX BUIOB
XKHUpPOBBIX  mpoayktoB  TOO  «Macno-Zem»
cootBetcTBYIOT TpeboBanusiM ['OCT 24901-2023,
MPEABSBISAEMBIM K KauecTBY JaHHOTO  BHIA
TIPOTYKIIUH.

[lo pesynpraTam nerycranuu, Me4YeHbE C
cogepxxanuem TXKK ot 2 no 5% wumeer camyro

< Maplapmmwl,
cofepxamnm 2% TIKK

€ MaprapuHom,
conepxaln]lll 5%'m t

pa3pabOTKM HOBBIX PELENTyp ISl CaxapHOro
[I€YEHBSI C UCTIOJIb30BAaHNEM MaprapuHa.

[lo pesynbpraTam caHUTapHO-TUTHEHUYEC-
KOT'O MCCIIEIOBAaHMsI CaXxapHOE I1€YEHBE, TPON3Be-
JEHHOE Ha OCHOBE NIICHUYHON MYKH HEpBOTO
copra, MaprapuHa ¥ Macja, COOTBETCTBYET
MpeabsBIsieMbIM  TpeOOBaHUSIM  0€30MaCHOCTH,
YCTaHOBJICHHBIM CaHUTapHBIMHU MPaBHIMA
«CaHUTapHO-3IHIEMUOIOTHYECKHE TPEOOBAHU.

Ha Pucynke 1 npescraBiensl ¢oTorpapun
TOTOBBIX BBIIIEUCHHBIX U3/EJIUH.

< paﬂu“?.'ﬂ-llhlm FKHPOM,
coepmamum 2% TKK

10 FCTILUBIM JEHPOM,
m 5% T

cpa
coepramy
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< ¢ Maprapllﬂom
conepaamum 10% TKK

€ Maprapunom
cojepaauam 15% TKK

Pucynok 1. CaxapHoe 1e4eHbe ¢ IPIMEHEHHEM:

< pac'm-renbubm FRAPOM
concpARATIHM 10% TR =

e  MaprapuHa xxupHoctu 80%, ¢ conepxkanueM TXKK 2%, 5%, 10%, 15%;
®  pAaCTHUTENILHOTO XHupa (AenbHbIi), 99,7%, ¢ cogepxanuem TKK 2%, 5%, 10%,15%.

Taxke Obula ompesenieHa MaccoBas OIS
M30JIMPOBAHHBIX TPAHCH30MEPOB KHPHBIX KHCIIOT
METOIOM ra3oBoi Xpomarorpapun c
HCTIOJIb30BaHNEM KAITUIUIAPHOH KOJIOHKH.

[lo monmy4eHHBIM B XOJle HCCIIEIOBAHUS
JAHHBIM, B IPOJYKTax Ha OCHOBE MaprapiHa ObLIO
obOHapykeHo He Ooinee 1,99% TpanckupoB B
cimobHoM m3zenuu maccor 227 rp., a B MEYCHbE
maccoir 101 rp. TXKK cocrasmsano 1,86%.

Tabmuma 6 Conepxanne TXKK B roOTOBBIX M3AEITHIX

IToxoxass  cuTyauus  HaOmojamack ¥ C
pacTUTENBHBIM XHUPOM. PasHble MPOIYKTHI OymyT
UMETh Pa3HBI NPOLEHT XUPHOCTH (MAaKCHMyM
99,7%), TO ecTh OHU OTIMYAIOTCS COCTABOM JpPYT
OT JIpyTa.

Ha Komm4ecTBO TpaHCH30MEPOB IKHPHBIX
KHCJIOT B TOTOBOM IMPOAYKTC BJIHAIOT pPAa3HLBIC
(baKTOpPBL: OT XUPHOCTH Macia 10 0COOCHHOCTEH
MPUMEHEHUS €ro perenType.

Conep:xkanne TXKK B roroBbIX H3/1eJIUSIX
Ne 7Kuposoe cbipbe I'OCT 31754-2012
Ileyenne ByJjoukn
1 Maprapun 80% sxupaoctu TXKK < 5% 0,62 0,89
2 Pacturenpubiii xup 99,7% TXKK < 5% 0,37 0,57
3 | Maprapun 80% xupHoctu TXKK < 10% 1,24 1,78
4 | Pacturenphsriii xup 99,7% TXKK < 10% 0,73 1,14
5 | Maprapus 80% sxxuproctu TXKK < 15% 1,86 1,99
6 Pacturtenbubiit sxxup 99,7% TXKK < 15% 1,11 1,71

B roToBOM mpoAyKTE C NpPUMEHEHHEM
Maprapusa xupHocTbio 80% conepxanne TXKK ne
Oonee 5%, conepkaHWE TPAHCKHUPOB OBLIO OT
0,62-0,89%. B maprapuHe Takoil *e KUPHOCTH
conepkanne TXKK we Oomee 10% wu 15%
cooTBercTBenHO 1,24-1,78%; 1,86-1,99%.

C wWCronb30BaHUEM PACTHTEILHOTO JKUPA
99,7%, B rotoBOoM mipoaykte coaepkanue TOXKK He
oomee 5%, 10%, 15% coorBerctBeHHo 0,37-
0,57%; 0,73-1,14% u 1,11-1,71%.
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Tak, mpoaHanIU3UPOBAB IMOIYYCHHBIE NaH-
Hble, BBIICHWIOCH, 4TO KoauuyectBo TXXK B
TOTOBBIX MPOMYKTaxX ¢ MaprapuHOM BBIIIE, YEM B
MIPOJYKTax C PaCTUTENbHBIM KUPOM. B cooTBercT-
BUM C TpeOOBaHMAMH TEXHHUYECKOTO pEriaMeHTa
«TexHudeckuii  pernaMeHT  Ha MacjOXHUPOBYIO
npoxykuuioy» (TP TC 024/2011), oHO He JOIDKHO
npeBbaTh 2% OT OOIIEro ConIepKaHUsS IKUpa
B IIUILIEBOM HPOIYKTE.



AJIMATBI TEXHOJOTMSUIBIK YHUBEPCUTETiHIH Xabapmbichl. 2024, Ne4.,

3axnrouenue, 6v1600b1

AHanu3 opraHoJIENTHYECKUX IMOKa3zaTeyen
CaxapHOro  II€YEHbs,  IPOM3BEIEHHOTO  C
WCIIONIb30BAaHUEM MaprapuHa M pPacTUTENBHOTO
XKHUpa, TIOKa3zaJl, 4YTO NPOAyKuus oOnajgaer
IIPUBJIEKATENbHBIM BHEIIIHUM BHUJIOM, 30JI0THCTHIM
LIBETOM M MOPUCTOM CTPYKTypou. DPuU3UKO-
XUMHMUYECKHE T[OKa3aTeld TOTOBBIX H3ZEIUH,
W3TOTOBJICHHBIX C IPUMEHEHHEM BCEX BHIOB
KHUpOBBIX  mpoayktoB  TOO  «Macno-/emn»,
cooTBeTcTBYIOT TpeboBanusm ['OCT 24901-2023,
MPEObABISIEMbIM K KAUECTBY AaHHON MPOIAYKLIUH.

PesynpraTtel nmerycranum Iokasajid, uTO
caxapHoe IEeYeHbE C MaprapuHoM, COepKaHHe
TXK cocraBmsieT ot 2 mo 5%, mMmeeT Hambosee
HEXHYIO pacchITyaTyo CTPYKTYpY u
MIPUBJIEKATENbHBINA BHEIIHUM BUI. DTOT MPOIYKT
peKOMeHTyeTcs Al pa3pabOTKU HOBBIX PELIENTYP
CaxapHOro MEeYCHbS.

B cooTBeTcTBUM C pe3ynbTaTaMH Ta30Xpo-
MaTorpauyeckoro aHajam3a, MaccoBas OOJs
TPaHCH30MEPOB B Mpo0ax CHOOHBIX OymodeK c
MmaprapuoM (comepxkanne TXXK mo 10%) u
pactutensHbIM kupoM (comepxkanne TXKK 1o
15%) wue mpeBblmaeT HOpMBL. MaccoBas [0S
TPaHCH30MEPOB B CaxapHOM IIEYEHbE C Mapra-
PUHOM U pacTUTEIbHBIM JKHPOM (COnAep)KaHue
TXKK no 15%) cocraBnsier meHee 2% o1 oOIero
COJiep)KaHUsl JKHMpa, YTO COOTBETCTBYET TpeOo-
BaHUsIM TE€XHUYECKOro periiamenta. [lomyueHHsle
JaHHbIC TIO3BOJISIIOT HAay4YHO O0OCHOBaTh BO3-
MO>KHOCTb MCIIOJIb30BaHMsI MaprapyHOB U KUPOB,
MPOU3BEIEHHBIX U3 OTEYECTBEHHOI'O  CBHIPbS
PecnyOonmukn  Kaszaxcran (¢ HMCHoOJb30BaHHEM
CEeMSH TOJCOJIHEYHHKA, panca, JbHa, COH),
UCHONB3Yysl METOJ THIPOTEHH3aldu NpU HpPOH3-

BOJICTBE  XJICOOOYJNOYHBIX M  KOHIUTEPCKHX
W3JIENHN.

DuHaHCUPOBAHME

OKCIEpUMEHTBl HPOBOAMINCHE B paMKax
Hay4YHO-MCCIIEIOBATEIHCKOW M ONBITHO -
KOHCTPYKTpockoi  paborer  NeO124PK/10127
«Onpenenenne coaepxkanust TXKK  (tpanc-

M30MEPOB KUPHBIX KHCIOT) B XJI€000YTOUHBIX,
KOHIUTEPCKUX H3AETUSIX C MPUMEHEHHUEM JKHPOB
OTE4ECTBEHHOTO IIPOU3BOJICTBAY. ABTOpBI
3asBIISIIOT 00 OTCYTCTBUY KOH(JINKTA HHTEPECOB.

CIIMCOK MCITIOJIb3YEMOM JIUTEPATY PhI
1. https://akvarom.ru/sovremennye-margariny-
revolyuciya-produktovyx-idej
2. https://kz.kursiv.media/2023-02-24/Igtn-oilfat
3. https://kz.kursiv.media/2023-02-24/Igtn-
oilfat/
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KODKCTPY3HUsI MPOLECIHJAET'T KON JOH/I INUKIZATTBIH,
BAJIKbIMA AFbIHBIH MATEMATHUKAJIBIK MOJEJBAEY

A.H. OCTPUKOB

A.K. THUMYPBEKOBA

= *, M.B. KOIIBIJIOB ™%

, B.H BACUJIEHKO ™,

A.T. ATIMATAHBFETOBA

(BopoHnex MeMJIeKeTTiK HHKEHEPJIIK TEXHOJIOTHSIAp YHHUBEPCHTETI,
Peceii ®enepaunsicol, 394036, Bopone:x, PeBosronus a-iul, 19
Ka3ak y1TTBIK arpapiblik 3epTTey YHHBepPCHTeTI,
Ka3zakcran Pecnyoaukacel, 050010, AsimaTsl K., AGaii A-Jibl, 8)
ABTOp-KOPPECIIOHICHTTIH dIeKTPOH/IBIK Tomrackr: timurbekova_aigul@mail.ru*

Koakempy3zuanvlk npoyecminy payuonanovl napamempiepin auslKmay yuiin IKCmpyoep apHacvlHoazvl Kon
02HOI KOCRACHIHBIH 0AIKbIMA ARLIHBIHLLH MAMEMAMUKATIBIK MO0 Jicacaiovl. MamemamuKkaablk Mooe/ib KO32aablC
menoeyi Men IHEPUAHBIY CAKMAly MEHOCYiH JHCcoHe WeKapaavlK wapmmaposl, COHbIMEH Kamap 3epnmesiemin
Kocnanvly 0OaiKblmMa A2bIHLIHBIH  PEONOCUANBIK 3aHblH Kammuowl. Ecenmeynep mnamuodicecinde wnexkminy
2e0MempuUAIbIK napamempiepi: IKCmpyoep apHacvlHblH, mepenizi Men eHi, A2bIHHbIH OPMAULA JHCHLIOAMOBIZbL HCIHE
HCYMBIC KAMEPACHIHBIH, Y3bIHOBIZbL GOUBIHUA IKCMPYOAMMBIH MEMREPAMYPACHl AHBIKIMALObL. DKCmpyoammoly
ecenmenzen memnepamypacwin canvicmolpy Tk = 136,2 °C scone onviy maxcipuoenixk maoni Tk = 135 °C xncozapul
cauikecmikmi Kepcemeoi. IKcmpyoep apHAacvl apKblibl KapacmulpbllamolH aiMAKma 3epmmeemin Kocna
OANIKbIMACBLIHBIY —~ MYMKBLIP  CYUbIKMbBIZLIHbIY — A2YLIHLIH, —~ MAMEMAMUKANLIK  MOOCHIHIY,  CAHOBIK  wiewimi
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IKCMPYOammolK, 0aNKbIMAHBIH HCHLIOAMOBIZbI MEH KbICHIMBIHBIY 632€py CURAmMbIH Oenzineyze MymMKIHOIK Oepeoi.
Anvinzan mayenoinikmep Koc wiHeKmi IKCmpyoepoi ecenmey jHcane rncodanay ywin neziz 6010vl, OHbIH IpOIp winezi
YW aiimakman mypaovt: Oipinuii KblCy aiimazol, 071 yui 001iM0i KAMMmMUObl: muey, Cbl2bIMOay Heane mouiepiey; exi
00niMHEH MYEPAmblH 0EKOMRPECCUANBIK-IKCMPAKYUATBIK AUMAK: OEKOMAPECCUS JHCIHE IKCIMPAKUUA; HCIOHE €Ki
CEeKYUAHbI KAMMUMbBIH eKIHWI KbICY aiimazl: 20Mozendey rucane aioay. Koc winexmi skcmpyoepoi Konoany apmypii
KON KOMHNOHEeHmmI Kypamoazel IKCHMPYOMAnZan OyusimMoaposl OHOIpYy YWliH IKCMPYOepOiH MmeXHON0ZUATBIK
MYMKIHOIKmepiH KeHeilmeoi; MHcoliymeH KaAMmMAaMacsvl3 emyoi pemmey apKwlivl OHOeldemin OHIMHIH Kypamoac
Oonikmepiniy QU3UKANBIK-XUMUATIBIK 032epicmepini Kaxcemmi mepeHicin Kammamacoi3 emeoi.

Herisri ce3gep: KO3KCTpPYy3usi, MATEeMATHKAJIBIK MOJeJ]b, aFbIH, 0aJKbIMa, KOHCTPYKIMS, YII
aliMaKTbI IKCTPYaep.

MATEMATHYECKOE MOJEJIUPOBAHUE TEYUEHUSA PACIIJIABA
MVYJIBbBTU3JTAKOBOI'O CbhIPbA B IIPOIHECCE KOOKCTPY3UU

A.H. OCTPUKOB, A.A. OCIIAHOB, B.H. BACHJIEHKO, A.K. THMYPFEKOBA*,
M.B. KOIIBIJIOB, A.T. AJIMAI'AHFETOBA

(BopoHe:xkcKuii rocy1apcTBeHHbI YHMBEPCUTET HHKEHEPHBIX TEXHOJIOT Ui,
Poccuiickas ®egepauus, 394036, Boponex, np. Peosronun, 19
Ka3zaxckuii HaMOHAIbHBIN arpapHblil HccIel0BaTeIbCKU YHUBEPCUTET,
Pecnybuauka Kazaxcran, 050010, Anmarsl, np. Adas, 8)
DJIeKTPOHHAs M0YTA aBTOpa-KoppecnonaenTa: timurbekova_aigul@mail.ru*

Pazpabomana mamemamuueckas mooeib meuenus PAcniasd Mya1bmMu3aKo8oll CMeCu 8 Kanaie IKcmpyoepa
0N onpeodeienus PAYUOHAILHBIX RAPAMEMPO8 npouecca KoIKcmpyzuu. Mamemamuueckas mooenv 6KIIOYaem
YypasHenue 08UNCEHUS U YPAGHEHUE COXPAHEHUA IHEPZUU U ZPAHUYHbBLE YCA08US, 4 MAKICE PEOIOUYeCKUIl 3aKOH
meueHus pacnaasa ucciedyemoil cmecu. B pesynomame pacuemos oviiu onpedenenst ceomempuseckue napamempul
WiHeKa:. 2IyOuna u WUPUHA KAHALa IKCmpPyodepa, CPeonsas CKOPOCMb medenus u memnepamypa sxcmpyoama no
onune paboueii kamepvl. CpasneHue pacuemuou memnepamypvt Ikcmpyoama Tk = 136,2 °C u ee
IKCnepumenmanvbHozo 3navenus Tk = 135 °C, nokazvieaem e6vicokylo adexkeamuocmo. Yucnennoe peuwtenue
MaAmemMamuyeckolu Mooeiu meueHus 6:A3KOU HCUOKOCHMU PACNIA8A UCCE)YEMOl CMeCU HA PAcCMaAmpusaemom
yuacmke uepes3 Kanai IKCMpyoepa no36051em yYCMmaHogums XapaKmep UsMeHeHuss CKOPOCmU u 0ag1eHus pacniasd
akempyoama. Ilonyuennvle 3agucumocmu Jjieziu 6 OCHOGY pacuema U HPOCKMUPOGAHU KOHCMPYKUUU
0B8YXUIHEK06020 IKCHPYOepa, KAXHCObLIL U3 WHEKO8 KOMOPO20 COCHOUM U3 MpPeX 30H: HePEOil 30Hbl KOMHpecCul,
KOmopas 6KI0uaem mpu y4acmKa: 3azpy3Ku, CoHcamus u 003uposanus; 0eKOMNPecCUOHHO-IKCMPAKYUOHHOI 30Hbl,
Komopas eKitouaem 084 y4acmea: 0eKoOMnpeccuu u IKCMPAKyuu; U 6mopoil 301bl KOMAPECCUU, KOMOopas 6Ki04aem
06a yuacmka: zomozenuzayuu u Haznemanus. Hcnonvzosanue 08yXuitneKk06020 IKCmMpyoepa no3601um pacuiupums
MEXHON0ZUYECKUE BO3MONCHOCIU IKCHMPYOepa HO RPOU3BOOCHEY IKCHIPYOUPOBGAHHBIX NPOOYKMIO8 pA3IUYUHOZ0
NONUKOMROHEHMHO20 Ccocmaea; obecneuums HeOOXO0UMYI0 2/IYOUHY (DUIUKO-XUMUYECKUX NPeSPAUieHUl
KOMNOHEHMO08 00padamuvleaemozo npoOyKma 3a c4em pezyiuposanus meniono0sood.

KiioueBble c10Ba: KOIKCTPY3Hs, MaTeMAaTHYeCKasi MO/ieNIb, TeUeHHE, PACIJIAB, IPOEKTUPOBAHUE,
TPEX30HHBII IKCTPYaep.

MATHEMATICAL MODELING OF MULTI-CEREAL RAW MATERIAL
MELT FLOW IN THE COEXTRUSION PROCESS

A.N. OSTRIKQOV, A.A. OSPANOV, V.N. VASILENKO, A.K. TIMURBEKOVA,
M.V. KOPYLOV, A.T. ALMAGANBETOVA

(Voronezh State University of Engineering Technologies,
Russian Federation, 394036, Voronezh, Revolution Ave., 19
Kazakh National Agrarian Research University,
Kazakhstan, 050010, Almaty, Abay Ave., 8)
Corresponding author e-mail: timurbekova_aigul@mail.ru*

A mathematical model of the melt flow of a multi-cereal mixture in an extruder channel has been developed to
determine the rational parameters of the coextrusion process. The mathematical model includes the equation of motion
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and the equation of energy conservation and boundary conditions, as well as the rheological law of the melt flow of
the mixture under study. As a result of the calculations, the geometric parameters of the screw, the depth and width of
the extruder channel, the average flow rate and the temperature of the extrudate along the length of the working
chamber were determined. A comparison of the calculated extrudate temperature Tk = 136.2 °C and its experimental
value Tk = 135 °C shows high adequacy. The numerical solution of the mathematical model of the flow of a viscous
liquid melt of the studied mixture in the considered section through the extruder channel allows us to establish the
nature of the change in the speed and pressure of the extrudate melt. The obtained dependencies formed the basis for
the calculation and design of the twin-screw extruder design, each screw of which consists of three zones: the first
compression zone, which includes three sections: loading, compression and dosing; decompression-extraction zone,
which includes two sections: decompression and extraction; and the second compression zone, which includes two
sections: homogenization and injection. The use of a twin-screw extruder will expand the technological capabilities of
the extruder for the production of extruded products of various polycomponent compositions; ensure the necessary
depth of physicochemical transformations of the components of the processed product due to the regulation of heat

supply.

Keywords: coextrusion, mathematical model, flow, melt, design, three-zone extruder.

Kipicne

Bacter 6arprTTapabpiy Oipi Oenrini GyHKIHO-
HaJIbl KOMIIOHEHTHEH (aKkybi3, Mai, Io9pyMeH
)oHe T.0.) OalbITBUIFaH, TaFaMJIbIK XoHE OHOJIO-
THSUTBIK KYHIBUIBIFBI )KOFapbl KOSKCTPYAUPIICHI €H
OHIMJIEpi AaibiHAay Oonbeim TaObUTamBl. by
CBIPTHI I9HI1 IaKbUTaH TYPAThIH, 1IIIHC CaIMaChI
(Maif, aKybI3, JKEMIC-)KHIEK HEMece XOIIl
uicteHaiprimrep) ©Oap eHiMaep. TYTHIHYIIBI-
NapAblH KOIKCTPYAUPICHICH ©HIMAEpre AercH
KBI3BIFYIBUTBIFBIHBIH apTYhI ()YHKIIMOHAIBI XKaHa
OHIMJIEp ACCOPTUMEHTIHIH apTYbIMEH [IapTTaIIFaH.
Koakctpyauprienren enimaep (caiamacel  Oap
JKacThIKIIAIap MEH TYTIKIIeNep kaHe T.0.) xKyrepi
YJIIeKTepiHeH KeiiH MalblH TaHFBI ac TypJiepi
apachIH/a eKiHmn opbiara ue [1-5].

Koakcrpysusiay MOJIMMED OHJIEYIe
KOJIJIaHy asChIH/A €H 3aMaHayH TEXHOJIOTHsIap-
IeIH Oipi 0obIm TabbuTael. Typni Ouonoaumepti
MaTepuaniap/sl  KemnkadaTThl  KYphUIBIMJIap/aa
OipiKTipy apKbUIBI Kyp/esi KOJJaHbICKa apHaIIFaH,
KEeH CIIEKTpJI KacuerTepi 0ap eHiMuepIi amyra
6omnanel. Kypambiaga Oastact 3arrapser (50...70
%) (TaraMIbpIK TaJIIBIKTAp) JKOFaphl  TYpii
OKCTPYAUPIICHIeH OHIMEpl IIbIFapy KenTereH
KaHT JWa0eTi, aTepocKIepo3 IKoHE IKYPEKTiH
WIIEMUSIIBIK aypybl CHUSIKTBI aJlaM aypyJapbIHbIH
AIIIBIH ajTya MaHbBI3IbI pesI aTKapaasl [6-9].

OKeTpynaTTap TEXHOJNOTHSCBHIHAA — TYpPII
OCIMJIIK TEKTEC aKybI3Jbl KOJIIaHy KypambIHa
aKybBI3IbIH JKOFaphl Jopexeci Oap, KypambIHIa
AMUHKBIIIKBUTE TEHJECTIPITeH eiMAepAl anyra
MYMKiHIIK Oepeni. OraH Koca OepiireH eHiMIep
TYPJIEPiHIH aCCOPTHMEHTIH KEHEWTyre MYMKIiHIK
Oepeni. Analija HapbIKTarbl SKCTPYIUPIICHI€H
OHIMIECP AMHHKBIIIKBUIIBIK Kypambl OOHBIHILA
TeHecTipiiMeren, cebebi kebiHe Oip FaHa
KOMITOHEHTTeH Typanael. OcheiFaH opail Tamak
OHJTIpiCiHJIer] HeT13Ti OaFbITTapABIH Oipi TaFaMJIBIK
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YKOHE OHMONOTHSUTBIK KYHIBUTBIFBI )KOFaphI, OeNTimi
0ip (yHKIIMOHANIB KOMITOHEHTIIEH OaWbITHUIFaH
eHIMIIep/i 1bIFapy 6okl Tadbuta s [10-15].
ITuekTiy alHaJIMaJIbl KEHICTITIHaeT1
OaNKBIMaHBIH aFbIHBI OYPBIH 3epTTenTeH [3, 5, 8,
13]. Ex MaHBI3OBI aKmapaTThiH 0ipi MaTpHUIIAHBIH
MINIH/I apHACKIHIA OHMOTIOIUMED OaJIKbIMACHIHBIH
KO3FajJbIC CHIATBl OonbIn  TaObLIaAbl. OCHI
aKIapaTThlH Heri3iaae HIIiHIl TYHIH
KOHCTPYKITMACBIHBIH ONTHUMAJIIBI JK00ajay MEH
eHpipici MymkiH Oomanmel. JKobamay KkesiHze
MaTpulia aiabl aWMaFblHIAFBl  AKCTPYAEPIiH
TYPaKTHI JKYMBICHI MEH KaXKETT1 Kepi KbIChIM (5...7
Mlla) Gonmy yurH miliHAI apHAHBIH Y3BIHABIFBI
MEH JIHaMeTp apa KaThICHIH aHBIKTAYy KaXeT.
A. Hammer xoHe 0acka /Ja 3epTTeyIIiiep
[6] Tik OYpbHIITH apHamap apKpUIbl OTETIH €Ki
KYyaTThl CYHUBIKTBIKTBIH OIpJIECKeH 3KCTpYy3Husuiay
YAEpiCiH  MOJENbIAEYIiH THOpUATI  aMajblH
yeoiHapl. Onap aFbIH  JKaFasThiH TOJBIFBIMEH
CUIATTAWTBIH TOPT TOYeNCi3 BIKMAT eTeTiH
rapaMeTpjai aHBIKTaIbl: OIpiHIN CYHBIKTHIKTHIH
Kyar uHAEKCi (i), eKiHII CYHBIKTHIKTBIH KyaT
uHekci (ii), 661iM IIeKapachIHBIH OJIIIEMCi3 OpHBI
(iii) ’koHE KBICBIM TPATUCHTTEPIHIH OIMEMCI3
KarbiHacel (iv). TycipiM omiciHiH KeMeriMeH
KepHEYJICPIIH CaHABIK Imenrimaepi anbiaabl (i),
¢daza apanblk KpUIaMABIK (iii) koHe (V) Keke
kejeM (i) KBICBIMHBIH OTKi3y KaOlJETiHIH aFblH
JKBIJTAMBIFBIHA TOYCIAUIITI. I'eneTnkanbIK
Oarjapiayra HETi3/IereH CUMBOJIMKAJIBIK perpec-
CUSHBI KOJJIaHA OTBIPBIN, OCHI TOPT TAYEICi3
rapaMeTpIIepliH anreOpablK KaThIHACHI AJIBIH/IBL.
By1 maTtemarukajblK MOJCIBIACP KOIKCTPYAMP-
JeyJe CYWBIKTBIKTAPIBIH €Ki KabaT arbIHIapIbIH
yZepictepiH Ooipkayra MyMKiHIIK Oeper.
3epmmey mamepuanoapvl men aoicmepi
OctBanba-ne-Buim  3aHpiHa  OarbIHATHIH
M30TEPMUSIIBIK KBICBIMIBIK aFbIHBI, KJIaCCHKAIBIK
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TEHJCYJEep HETi3iHAC ICNUHAPIIK apHalarbl
PEONIOTHUSIIBIK  OPTYPJIi  apallaCmalThiH  TYTKBIP-
IIACTUKAJIBIK OpTaJIap KOAKCTPYAUPIIEY Ke3iHeri
SKCTPYACPAiH MIiHAI apHACKIHAAFBI OCBIHIAN €Ki
OpTaHbBIH aFbIH MOEIi CHHTE3AeNTeH. DKCTPyaaT
KeJIEMJIi IIBIFBIHBI MCH CaJIMaHbBIH apa KaThIHACHI
Tajan €TUITeH KeJeMJle MeJIIIepiey KyObIPhIHBIH
IUaMeTpiH TaHjay dficTemeci YChIHBUINBL Typii

apanacychl3 HBIOTOH €Mec €Ki opra OepiireH
HeTUHAP MiTiHAeC 0aCTHETiH KapacThIpaMbI3 [3].

KemnkabaTTbl KOAKCTpyIUpIIeye MaTpuLaia
CO3y KoHe OYKTey MEXaHM3MiH TYCIHY VIIiH
KOIKAa0aTThl KOAOKCTPYAWpIIEYy Ke3iHAe MaTpulia
IIEeTIHIH COHBIHAA KemKabaTTel Oipkenki Oeiry
KEpekK.

MaremaTukanelk Mozaenb. KepHeymepneri

PEOJIOTHSIIBIK 3aHJIBUTBIKTapMEH apaJIbIK KO3FaJIBIC TEHACYIH >Ka3blll anmaiblk. Kosraisic
TeHeYl TIKOYPHIIITHIK KOOPAUHATTAPBIH/A:
P ot
, 669X+9X69X+9 08, , g 08| P Ony 0%y 0ty o
ot ox oy ¢ o X X oy o o
Y OCb HPOGKHI/U;CBIZ
09 09 09 09, P or,, 0Oty OT
0 L8 —+ 3 —L+9— |=- 0 Y+ 2+ 24 pg,
at ox oy )y & oy a o
Z ochb HpOCKHI/U;CI)I:
P ot
P 88'92 +39, 0% +9, 0% +9, 0% 1. P + Oty +—E 4 Oz + 0,
ot oX oy oz oz ox &y oz o
Y3aikci3mik TeHZ[,ein
op o 0 o
—+—(p& )+—(p9, )+—(p4,)=0
ot ax(p X) ay(p Y) oz ('0 Z) @
Tpancnopt KacueTTepi apKblIbl KOPCETUITeH SHEPTUsl CaKTay TeHIEYI:
PCy g+l9xg+.9 dl —+, )
a *ox Yoy tar
T T &°T (agx )2 09, Y (5192 )2
= s+ ——t+— |+2n + + +
ox: oy° oz OX oy 0z
09, 09, (agx 89, jz 09, a9,Y
+n X 4+ + + + L+
oy oX oL  OX oz oy

MyHpaarel X, y, z Oenrinepi — jgekapt
KOOpAWHATTaphl; t YaKbIT, UX,, VY, UZ
KBUIAMJIBIK BEKTOPBIHBIH KOMITIOHEHTTEpi, p —
KbIcbIM; T — Temmeparypa; p — ThIFbI3ABIK; Cv
TYPAKThl KOJEMJIETi JKbUIy CBHIHBIMIBUIBIFBI; A
KBUTY OTKI3TIIUTITi; 1| — HBIOTOH €MEeC OPTaHBIH
TYTKBIPJIBIFBL, TXX, TYY, TZZ — KaJBINTHl KEPHEY;
XY= TYX,, TYZ= 1ZYy, TXZ= 1XZ KaHama
KepHeyJnep, gX, gy, £Z — aybIpIbIK BEKTOPIBIH
KOMITOHEHTTEPI.

T

IUA,

N ©)

KaObuinanran sxopamaiigap. OpTaHbl 2JiCi3
KBICBIIAJIBI JIeT anaThiH 0ojcak p~const (Cv=Cp —
TYPaKTBl KBICBIMIAFBl JKBUTY  CHIMBIM/IBLIBIFHI)
CYMBIKTBIK, ©3repMeNi KyaTThlH PEOJIOTHSIIBIK
3aHpl OOHMBIHINA, 9pi gx= gy= gz= () MHTEHCHBTI
KOHBEKTHUBTI KO3fajbicKa OaiinaHbicTel. Cebebi
KEepHEY TEH30PbI T kKoHE Ae()OopMaIns KbUIAaM/IbIK
TEH30pbl A KaJBINTHI JKaFAaia KUK pPeTiHe
KaObLIgaHa bl

(6)

MYHJIaFbl 1] — OPTaHbIH TYTKBIPIBIFBL, KyaT 3aHbI YVIIIiH 1] T€H AeT KapacThIPbUIabl:
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n= 77°E(A +A)

-y
|

)
MYHZIAFBI N — aFbIH HHIEKCI (n> 0).
Kenipy kyiii ymis sirpicy ®&bpraaMasirsl Y0 1 c-1 TeH gexapT KOOpAWHAT KyHeciHe.

Liasn)=2 (ang2+£a.9yj2+(al92)z
2 ox oy oz

2 2 2
(08 99 (9% a9\ (99 a9,
oy  oX oz oy 0z  OX ®)
Byt kepHEey TeH30pbIHBIH KOMIIOHEHTTEPIH T JCTl )Ka3yFa TOJIBIKTall MYMKIHIIK Oepeti:
21 0% ¢, -2 % 2n 0%
Ty =— =—2N— 1, =—
XX yy 2z
X v oz . ©
— — a‘gx + algy
oy T E T Ty T
: (10)
— — 819y + 8‘92
e =Py =T o T gy
, (11)
08, 08,
e TN T
' (12)
OKCTPYAepIIiK apHAHBIH KMCHIKTHIFBIH aJICaK OraH KOcCa, SKCTPYICpii apHAaHBIH OWIKTIri
napaneib TUTaCTHHAAP apachIHIAFbI eHiHe KaparaH/ia dJ1/IeKaii/ia Killli, aJl HBIOTOH eMeC
OKBUBAJCHTTIK aFbIMIbl KapacThIpyFa OOJaibl. OpTaNapblH JKOFapbl TYTKBIPJIBIFBI, Al OHBIH
Ocpbrepai kenecifie TaHaalbIK: Z — apHa O0HbIMEH OHJIIPICTIK ~ JKyHemep  YIIIH apHa  aFrbICH
aNbIHFaH KOOpJIMHATa, X — OHBIH OHIKTITIMEH JTAMUHAPJIBIK PEKUMIIE,
alBIHFAaH KOOpJHMHATa, Yy — CHIMEH aJbIHFaH
KOOp/IMHATA.
oP _oP

—=—=0
gngy:oygz(x),ax oy |

2
T, =T :_778192 1(A+A):(892j
szzo X Xz ox 2 OX

COHJIBIKTaH KO3FaJIbIC TYPJIi OaFbITTa OOJIaIbI.

xx:Tyy:Tzz:Txy:Tyx:Tyz:

Hormxecinge xyiie (1)-(12) kenecinei 6onaapr:

of,.08|108]") oP
ox| 7 ox |7, ox oz
, (13)
oT T (08 V109"
1928—=a—2+b( aXZ _aXZ
Z OX Yo | (14)
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byn xepaeri a= AM(pCp) — temmepatypa eTki3rimTiri kodpduimenti; b= n0/(pCp) — auccunanus
ko3 purmeHTI.
Kytiie (13)-(14) mrekapanbik mapTTapMer OiTemi

8,0)=0 4(N=9,

(15)
or(0,z) or(h,z) 0
TX0)=Ty. o&x OX , (16)
myHnarel 10 — oKCcTpynepii apHaHBIH affHaJIBIM JKHUTITIMEH OaitmaHbICTE, h — apHAHBIH
o OUIKTIri.
KIPICIHAE SKCTPYAAT TEMIICpATypachl, 0 — xanan MaTeMaTHKaJIBIK MOAEIbIIH aHATUTUKAIIBIK
apHaHBIH YCTIHT1 KyaT KO3FaJbIC JKbUIIAMIIBIFBI, memryi. XKyiteni (13)-(14) emmemcisaik Typine
aJIBIT KeJIeHiK:
d dU du|’
dX dX dX
(17)
00 1 0°0
U =——5+1B
0Z  Pe X dX dX )
U(0)=0; U(1)-1, (29)
06(0,2) 59(1 2) _,
6(X,0) =1’ X 20)
9 _ 8
X = / z=2 V="K, v / /
— h. h (o). (7oh).
h b
"= ? d 6=T4 Pe=== B= % h
1°%o Z. ]3 0 \ /o
XKyiteniy kepueyine 6aitnansictsl (17)-(20), X* [0; 1] xecinmicinme Oip HYKTe mem
OCBIIaH TUAPOJUHAMHUKAIIBIK ~ TalChIPMaHbI aNalblK, OJI JKEepAeri JKbULAAMIBIK T'PAIUCHTI
KBUTYJIBIK ~ TalChlpMara Kapamail — IIbIFapyra HOJIbI¢ TeH. bys jgereHimi3z OepiireH Tamnceipma
OonaTteiHbIH KepeMis. Ocbiran opaii (17) cyperreri KeJecigei popmacsl 0ap SKBUBAJICHTTIK TallChIpMa
tegaeyai  (19) 1maprrapra colikec — Tanfamn peTiHje YCchiHyFa Oonaib:
IIBIFAMBI3,
d (dU,
Taxlax ) o
XA dX , (21)
du,(X) _
uio)=0;  dX , (22)

0 <X < X*, sxoHE

d(duj_K
dX \ dX | 23)
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d U 2 (X ) =0
u=1; dX , (24)
myHIarel X* < X < 1, KochIMIIIa COWKECTIK IIapThIMEH
U1(X*)=U2(X*). (25)

Tenneyni memry ymin (21) onsl X uHTErpaigaibIK

[%j =—KX +C,
dX | )

myHna Cl — uHTErpannay KOHCTAHTACHL, EKIHII MeKapasblK MIapTIeH aHbIKTana anaasl (4.22), ox
JeTeHIMI3

-KX*+C1=0,

C1 = KX*, opabiHa Kolicak (26), TabambI3

(%j =—K(X = X)
dX | 27)

Exi 6emikTi e amsi (27) (1/ n) aJBIHFaHFa Kapamail )Ka3blll aTaMbl3

1
ulz—Knj(x*—X)%dx +C,

myHza C2 — uHTErpaniay KOHCTaHTAaCHI.
Anramks! GyHKIUS (28) epHEK Oepilt OThIP, COHABIKTAH

(28)

1 n n+}/
U, =—Kn——(X"=X) "+C,
n+1 , (29)
Mysna C2 KOHCTaHTACHI OipiHII MeKapalbIK MAapTIeH aHbIKTaFaH (22):
1

c,=Kn__x""
n+1

Onpa GipiHm TarnckipManbiH mrenryi (21), (22) akpIpFbl TYpiH KopeMis
1

=n - n+
U, =—Kn " (x"—x)""n+C,
n+1 , (30)
(23), (24) TanceipmanapbIHbIH IenyiH ae conail Tabambi3. Kaitragan narerpannan(23)

[dUZJ =KX +C,
dX | a

oy xxepae Cl — uHTerpanay KOHCTAaHTAaChl,CKiHILI [IEKapajbIK mapTTaH (24)

Cl=-KX*,
(duzj =K(X = X")

Ou1 xenecigeit bonans:
dX

: (32)

Exi OGemikrTi )kacaraHHaH keiliH (32) (1/ n) KaiiTa uHTepanjayaaH COH
1
= n 0 N+
n+1

myHza C2 GipiHIIi meKapaiblK NIapTICH aHbIKTana b (24)

, (33)
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C,=1-Kn—"_a-x""h

1

n+1

(33) xome (34) eximmri TaHCBIpMaHBIH aKpIPFBI 1Iemyi mbiFaas (23), (24)

U,(X)=1+ K”

Ll oc-x"n

- X)y]

lapTeina cotikec (25), (30) nen (35) TeHeCTipin TEHIEYTe aHLIKTaMa TabambI3 X*:

X = XD =K

aKBIPFBI HICTyi Kenecielt GopMyIaMeH aHbIKTaIa bl
e

1
—Knh—

1
1+Kn

A

n+1

L X -x)™h|

n+l

0<X <X

[(x X)y (1- X)y}, X <X<1

(34)

(35)

(36)

(37)

Omnmemci3 K xoMIuiekciniyg (bH:;HK&nLIK MaFbIHACHIH HAKTHUIAY YIIIiH HBIOTOH CYHBIKTHIFBIHBIH aF BIMBIH
KapacThIpaiblK, OyJl JereHiMi3 arbic MHAEKCI N=1 Oonran ke3me. By »karmaiina TUIpOAMHAMUKAIBIK
tanceipMma (17), (19) kenecineit 6onasl:

d*u _
dx?
U@)=0;U(1) =1,

[Memyi (38), (39) exi pet uHTerpanmayaas keiit (39) keneciaeii:

U(X)=%KX2+(

1—1KJX
2

(38)
(39)

(40)

Y CTiHT TUTacTHHA apKBUIBI CYHBIKTHIKTBIH KBICKIMCEI3 aFyHI (1 cyper), ox gerenimiz K = 0, )KbumaaMIeik
npoduii U(X)=X KysTT arbicbiHa coiikec.

KBICBIMBI OOMBIHIIA JKOHE YCTIHT MIACTHHAHBIH KO3FAJIBICHI aPKBLIBI ICKe acajibl (2 cyper).

dP (7 < 0
Erep
u=1
X —_——
1
@ _,
=
0
7
u
05}
0 0.5 X

1 cyper. YCTIHTI TUTaCTHHA apKBLIBI
6omateiH KpICBIMCBI3 aFrbic (KyaTT
aFBICHI)

U=1
X
1
@
0z
0
7
u
0,5
0 05 X

2 cyper. YCTiHI IUTACTHHAHBIH
KO3FaJIBICBl MEH KBICBIMBI apPKBLTBI
XKy3ere acapl

112

u=1
X
1 3

P <o
dz

U
0,5

0 0,5 X
3  cyper. Kapcel  aFbICTBIH
KO3FaJILICBIH SKEHII YCTiHT1
IJIACTHHA APKBUIBI Ky3ere

ACBIPBUIATBIH KO3FaJIbIC

, bomran xarmaiima K xepi MarbplHachIH KepceTeni Mbican yimniH, K =-2 arpic eTy
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dP/_ <0 IKCTPYJEPIIK JKYHEHIH MOAeNbJi YCHIHBICHIHA
Erep dzZ » Oomca on K >xarprmabt colikec.
MarblHAChl, MbIcal ymiH K=4 onpma arbic Tenney (40) maiimamaHpIll OpTaK ONIIEMCi3
CYWBIKTBIKTBIH ~ KapChl  KBICBIMHBIH  YKaJIFachl KBUIIAMIIBIKTBL ~ aHBIKTAIl, KeJIeCiied HOTIKe
apKBUIBI, YCTIHI  TUIACTHHAHBIH  KO3FaJbICHI aaMbI3
apkpuibl  ky3ere acamel (3 cyper). byn
1
— 1 K
U=JuX)dx =2|1-=
) 20" 6

OyJ1 AereHiMi3 SKCTPYAEPIIiK KYHEeHIH THIMI KBI3MET aTKapybl YILiH KeJleci IapTThl OPBIHAAY KepeK

U>0 , T. €. 0<K<6 (4 cyper).

OKCTpYAepIiK KYHEHIH 1CTeH IIBIFapbLTybI JKYMBICBIH  JKaJFacTHIPAThIH  0O0JICaK, aJbIHFaH
TaJaHMaNbl [Ielryai Tajmam eTeTiHi 3aHabl (37) ey AiH KOJIJaHy asiChlH aHbIKTay Kepek (37). On
K>0 kesingze. YIIIH TEHJACYAIH IICHUIUTY asChIH aHBIKTAy KaXKeT

nN=1  KargasTelHA  TaNAay — KYMBICHIH (36) n GaiaHbICTHI (TICEBIOIIIIACTUKAIIBIK apaibIK
JKQIFACTBIPCAaK  IICIHIIMHIH ~ KOJJAHy  asChIH ymia 0<n<l) xome K (K>0). Tenneynig
anbIkTay Kepek (37). n#l >KarmasTehiHa Tajjgay TpaHCIEeHAETTI OonybiHa OaitnaHbICThl (36) OHBIH

ISy YIIiH OMCEKIHS diCi KOJIaHbLIIBI.

U
K /—
0,5
1 3
. 0 2 4
0 0,5 n ’
Cyper 4. DKCTpyaepiK MiHe3[eMe Cyper 5. lllemyin kongany mreri (37)

Ecenrey  ToxipuOeciMeH — KOJNJaHYAbIH Kucbik  aypeIcTBIK  asicelHa (6  CypeT)
TeMeHri meri anpikTanasl (37) (5 cyper), ycTiHri tanceipma  (17), (19) Tanceipma Kenecineit
JKaFbIHJIA IIeIIMIL AypbIC Koiaany (37). KaJIBIITACAbI:

n
d (du)"
dx { dX | )
U(0)=0; U(1)=1, (42)
Bip perrik unrerpangay (41)
du Y’
d_)( = KX + Cl
, (43)
Kaiita uarerpannay (43) KbUIAbIaMIBIKTEI aHBIKTAYFa OKEJIe/I]
1 n nH
U(X)==——(KX+C)n +C,
Kn+1 ' (44)
myHna Cl TeHaey i menry apKbUTbl aHBIKTaIaIbl
n+1 n+l
n+l - n 1
n+1K ' (45)
1
1 n+
Co="—=G
Kn+l , (46)
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Hopeskenik KyaTTblH 3KCTPYACPIIiK MiHE3eMeCiH aHBbIKTay YILIiH SKCTPYJATThIH apHaHBI KeCill OTeTiH
opTaIa XbUITAM/IBIFBIH TaOaMBbI3:

1 X 1
UzIU(X)dX: IU(X)dX+ jU(X)dxz
0 0 X*
1 K20+l N 1 AL
=K X " +(1-X")—Kn 1—X") "
2n+1 2n+1 , (47)

KuCBIK DypBICTBUIBIKTHIH JKOFaphl asiChl YIIIH apa KaThiHAC (47) KHUCBIK AYPBICTBUIBIKTBHIH asChIHAH
TOMEH.

—_— 1 n2 2n+1
U:JU(X)dX:KZ( G 1)(KX +C) " +C,
n+ n+
0 : (48)
(48) cypetke colikec opmallbiM OCHI HIapT Keneci memriM ymIiH peoyOTHSIIBIK 3aHIBI
L_J >0 KoHe K yIIKeH/IrH aHBIKTal a1y Kepek. AJABIMEH
opbiHmananer '~ ¥ kesne k>0, commikran )KYMBIC JIMAIla30HBIHBIH TEMIIEPAaTypachl YIIiH
OKCTPY3Hs  THIMIIIINiHIR TOMeHri wmeri apa PEOJOTHSAHBIH 3aH/IBUTBIKTAPBIH aHbIKTAY
KaTBIHACTBIH JYPBICTBUIBIFBIHA COWKec 0oaabl Toxipubenik aknaparka cyifeny kepek (1 kecte).
(47).

Kecte 1. XXymbIc nnana3oHBIHBIH TeMIepaTypachl YIIiH PEOJOTHSIHBIH 3aHABUIBIKTAPbIH aHBIKTAYAbIH TXIpHOeTiK
aKIaparbl

AKYBI3IIBI-0CIMIIK KOCIIACHI
HKuamxy °.10° °.10°° °.10°°
TeMne[()) aTyPa, | KEUIIAMIBUIBIFSL, d ’ d ' d '
T,°C L [Ma-c IMa-c IMa-c
g blnranaeinelk | blunranabuisik blnranapibik
18 % 20 % 22 %
50 7.1 192, 32 215,32 231, 50
160 218,15 23,15 25,78 27,15
Kyar 3aHabpuIBIFBIH/A N aFBICHIHIAFBI MHAEKCTI Taly YIIiH
n
T=n%" (49)
KeJecl oicTeMeH] nmaiitataHanbIK.
Taburu Herizingeri sorapudmi amaisik (49)
Inz=In7n°+nliny (50)

xoHe 1e (50) kemeriMeH 1 kecTere colikec T )KoHE n OeNTici3 Jien caHan MIeKapaiblK HYKTeJIep YIIiH
CBI3BIKTBIK TCHICYJIEP JKYHECIH KYPabIK
_— o
Inz —niny, =Inn°,
Inz —niny, =Innp°
7/2 n 2 , (51)
Ocbl1aH arbIC HHJEKCI

n_|n7701_|n77°2
In72_|n71 , (52)

TCH.

O o o
Ecentey HoTmxkeci 2 kecrene KenTipuireH. OCBhIHBIH I1LITHIE n 120 C maH 130 C Fa JeHIHr1
TeMIiepaTypa HHTEPBAIBIHIAFEI OpTallla e aHbIKTAJIFaH.
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Kecre 2. Ecenrey HoTIKEC]

%

18 20 22
n 062 | 062 | 062
7°-107%, a-c | 3607 | 4173 | 49,23

2 KecTelleH KeJeciield KOpPBITBIHABI Kacay
KepeK: aKybI3AbI-oCiMIIK (3KeMic-)KHIeK) KOCTIaChl
IICEBIOILIACTUK OOJIBIT TaOBUIAABI JKOHE arbIC
WHAEKCI iC XKY3iH/Ie BUTFaJIbIKKA TOYENIl eMec

D

A

KN
N

Homuoicenepi sncane onaposlt manxwliay

6 cypeTTe WIHEKTiH OypaHJallbl CXeMachl
Kenecimeit enmemMae kepcerires: o= 60°, hl = 15
MM, 2r1 =29,1 mMm, 12 = 16,5 MM.

hy

Cypet 6 Bypanaiisl IIHEKTIH CXeMachl

TikOypeimTel A ABC neH apHaHBIH Harbl3 €HiH aHBIKTalMBI3

| =BC = AC -sin 60°=

Kuceik DEM napaGonara jxakblH JeT ecen-
TeWiK, OHJIa THiIMi apHa TEPEHIITIH aHBIKTalMbI3.

a2
ITapabona TeHzmeyi y= OONFaHIBIKTaH
291-16,5
y=n-r=-"--"-=63
2 MM,
|
22 o 21
h:—jax dx=—a=x
5173
h<<l, Oynm gereHimi3 »KCTpyaepyi apHa

IIBIHBIMEH JKa3bIK Jen caHayra Oosansl. Kopryc
KO3FaJIBICBIHBIH CBI3BIKTBIK CaJIBICTHIPMAJTBI
KBUIAM/IBIFBIH KeJlecisiel opMyliaMeH ecernTen
IIBIFAPaMBbI3:

% = 7Dwsin60

MyYHJarel D — IIHEKTIH aifHaIBIM asIChIHBIH
1IIKi TUaMeTpi; al @ — ITHEKTIH aifHaJIbIM JKHLTIT1.

T.x.D=2r1 =29,1 mm=29,1'10-3 Mm; ® =
350 o6/Mun = 5,83 ¢-1, onga

3

)

0
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M
J
E &
e
\/__15\/_~13MM
alx:|/2:13/2=6,5wamn
a=Y-53 015
X 6,5 TabaMbI3.

ApHaHBIH THIMII TEpPeHIIriH Keleciaen

JKOJIMEH ecelTeiiMi3

0,15

235

265 %21 M

9y=7-29,1:10"-5,83-5in60

[ITHeKTIK apHaHBIH Y3BIHJABIFBIH €CETEel
IBIFapy YIIiH OYpaHNaNbl KHUCHIKTBIH MOJEIH
KonmaHaiielk  (7-cyper), oOFaH coiikec  Oip
OypaHIaHbIH Y3bIHIBIFBI

= 2t +h? = [27(14,55-10°) + (15-10°) =0,089 v,

TEH, amaiiia  OypaHga  caHBbl 8
OONFaHBIKTaH, JKaJIIbl Y3bIHABIFbl MbIHAFAH TEH;

L=8L,=8-0,039=0,315 M
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Cypert 7. KucbIk OypaHIaHbIH MO
Martpwuiia anapIHAaFbl aiMaFbIHIAFbI KBICHIM

P/ P _6,5-107 =2,06-10° Ia
6 ~ = — 4, ° =
P, =6,5-10° Ila O, AZ K 0,315 44, OHJIA (7/0 1

h (;/Oh]n dP  21.10° (2,1-10—3

7°7,\ &% ) dz 36,07-10°| 0,461

JIETI AJICaK)

K=

0,62
j 2,06-10° =4,23-10°°
0oJ1a1b1, an OYJI IEreHiMi3

Byn  Tammay  OKbUIYJBIK ~ MOCEJCHIH

UX)=X (53) TajjiayblHa Kipicyre MyMkiHmik 6epemi (18), (20).
Exi [IHEK JKYMBICHIHBIH T'€OMETPHSIIBIK (53) ke coiikec.
LUKIOTPaMMacel 8 CyperTe KepCeTiIreH, COFaH du 1
coiikec IIMHEKTEpHiH ©3apa OpeKETiH eneMeyre dx
00JIaTBIHBIH KOPBITHIH IbLIANMBI3.
u
1 /
@ Z
-1 U U

Cyper 8. IlInextepiH OipiaeCKeH )KYMBICHBIHBIH T€OMETPHUSIIBIK IIHKIOTPAMMACHI

COH):[LIKTaH TallCbIpMaHbIH MAaTCMAaTUKAJIbIK (bOpMy.]'II/IPOBKaCLIH KCHCCiﬂCﬁ JKacaca 60.]'[3)151

00 1 6°0
X—=="oe+
oL PeoX , (54)
0(X,0) =1 )
00(0,2) 06(,Z) 0
oX oX | (56)

Ilexne caHBIH aHBEIKTaMMBI3. a = 6, 64-10-8 M2/c, oHAa
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_%h 0,461.2,1-10°°

Pe
a

6,64-1078

=14579,8.

By nerenimi3 KUy ©TKI3TIII apKbUTBI JKbLTY Oepyai enemeyre 6onansl (54)-(56) o3 keserinae

JCHIH XKeHUIIeTyre 00Iambl.

00

X< =B

oz
0(0) =1

, (57)

(57) Tenneyneri opraria 0 KOJIJICHEH KUMara COMKEC COHBbIHA

anambiz. [lemyi (58) kenecineit kepiHicTe

0(2) =1+ BZ

0(0) =1

00

X< =B

oz

, (58)

(59)

Huccumanus ko3 ummenTiHig MarpiHACH (59) ochIHmal:

o —-n . 6 . —0,62
B__ 1% % _ 36,07-10°-1 0,461_3 —9.034.10°
p-C,-To roh 1200-2992-393{ 2,1-10

Onna KOMIIOHEGHTTEPIH KOCBIIT TEHICCTIPIITeH a3bIK-

0(Z)=1+9,034 107z, TYJIK OHIMIEPIH ay MaKCaThIH KO3IeH/Ii.
6ipak 7= L/h= 0,315/2,1-10-3 EximmekTik 3KcTpyzaep (9TcypeT) THEY
6O FAHIBIKTAH KCTPYTATTHIH AKBIPFBI K¥6LIpL:1HaH (1) , xakraynaH (3), eki mHeKTeH (2),
T =136.2 °C KopektikreH (8) u marpunaman (9) Typamsl
TeMIeparypacel X ' Oomapl. XKakrayna (3) apna sxacanran (4), omapra KyObIp

Memyaig wotmwkecinge (1-59) Z = L/h=
0,315/2,1:10-3 6ap, oHIa IKCTPYIAATTHIH AKBIPFHI
ecentik Temmneparypacel Tk = 136,2 °C TeH, an
OHBIH ToXipubemk marbiHackl Tk = 135 °C, on
JIETE€HIMI3 JKaKChl COMKECTIKKE M€ JIETEHTe Casibl.

AJBIHFAaH ~ TOYENJUTIKTep  eKIITHEeKTiK
OKCTPYJEPAIH  KYPBUIBICBIH ~ kK00anmay  JKoHe
ecenteyre Heriza 0Ooiabl. by akcTpynephix
[IAKI3aTThI OHJICYIeT1 TEXHOJIOTHSIIIBIK
MYMKIHJIKTepiH KEeHEeHTelli, all OJ 3 Ke3eTiHe
OHJIIPUICTIH OHIMHIH aCCOPTUMEHTIH KEHEHTIIL,
KypaMmbIHa eCiMJIIK (>xemic-KuJIeK)
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apkpUibl  (14) BICTBIK HeMece CYBIK JKbLTY
Kibepine (Kepek TeMIepaTypara Colkec).

[InexTep (2) MeKTPOKO3FANTKBIII apKbLIBI
afimamamer  (13) Ti30eKTIK I KYIABI3IIATAPIBIH
kemerimen (11). Tiz6ek (12) »xone Bapumarop 10,
[THEKTEp aiHAIBIMBIHBIH TeTic 0acKapy >KULTIITIH
KamTamachi3 ereiai (2). Jlekommpeccus >KepiHiH
JICKOMITPECCHOHIBIK-IKCTPAKIIMOH/IBIK ~ aliMaKTa
OpHAJIAaCKaH JKCTPYAEP JKAKTAybIHbIH YCTiHIC
BepTHKaAAi aimay 1uHeri Oap (7) KOpeKTik
opHaackas (8).
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Cyper 9. EximHexTi 3KcTpyaep:

1 — tuey KyOBIpHI; 2 — IIHEK; 3 — xaKTay; 4 —apHanap; 5 — KyIbIPBIKIIA; 6 — BICHITATHIH [1a#i0a; 7 — aiiay (HarHEeTArOIIHiA)
urHeri; 8 — kopekTik; 9 — matpuia; 10 — Bapuatop; 11 — xyineima; 12 — 1izoek; 13 — 3MeKTpOKO3FanTKeI; 14 — KyObIp

[Inektin opkaiiceickl (2) ym aiiMakTaH
typaasl (10 cyper):

— KOMIIPECCHUSHBIH OipiHII aliMarbl, ON €3
Ke3eTriHIe YII >KepAi KaMTHIBL: JKYKTEY, KBICY,
MeJIepey;
JIEKOMITPECCHOHIBIK-IKCTPAKIIMOHIBIK
aiiMak, O 3 Ke3eriHAe €Ki XepJi KaMTHIbL:
JIEKOMITPECCHS )KOHE IKCTPAKIIHUS;

— KOMIIPECCHUSIHBIH CKIHII aiiMarbl, OJ €Ki
KeplIi KaMTUABL: TOMOTEHHM3alus MeH aijnay
(marnetanue).

[HekTepAiH KYPBUTBIMBI (2) SKCTpyaAepAiH
PaIMOHAIIB JKYMBIC KECTECIHE eAQyip acep eTe/li.

bacTbl KUBIH/IBIK JAKBUIIBIK KOMIOHSHTTEP/II JKET-
Ki3y YLIH OanKpIMaHBIH KOPEKTiK apKBUIBI aFbIIl
kety Kaymi Oap (8). Conmpikran mHekTepai (2)
KypacThIpy Ke3iHae KOpeKTikTiH (8) ammsiHma
JIAKBUIIBI KOMIOHEHTTEPAl KETKI3y YIIIH IIama-
JIAH THIC KBICBIMHBIH Maia OOJybIH OONaBIpMAy
Kepek Oonaabl. HoTmxkecinae ymaiMakThIK ITHEK-
Tep KapacTeIpeUIABl (2), omapaslH opOipeyiHze
KOMITPECCUSIHBIH €Ki aliMarbl 0ap, OJiap/blH

apachlHlIa JIEKOMITPECCHOHIBIK-IKCTPAKITUOHIBIK
aliMaK OpHaJacKaH.

A
p=1
£
S
g
s
P MTa [uwa wwera Ln
IO LHeKa

Labnenve

Yagcmox
dosupobanus

——

Yagemox
Yuacmon 3020y 3xy cxamus
= ——

—t—

flepbas sona xomnpeccuy

-

Jnuwa wHexa
—

Suacmax dexomnpeccuy

Jex: OHPECCUOHHO-3KCMPOKUUOHHAR J0HA

Suacmon Lo

2omoze-
LT
—— —
Bmopas s0na
KOMNPECCUY
—t

Ssaemox

Yeacmon IKcmpaxiun Pl

P

Cyper 10. I11Hex y3bIHABIFBI OOWBIHIIA OapIIbIK YIII allMaK KOpPCETUITeH TeMIIepaTypa MEeH KbICBIMHBIH e3repicTepi 6ap

OipiKTipiJITeH KecTe
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KopekTik apKpuTbl JaKbLIBIK KOMITOHEHT-
TepAi eHrizyai Kamrtamachid ery ymra (8) eki
MapTTBIH  OpBIHATYBl  KakeT.  bipiHmmigeH,
kopekTikTiH  (8) amapiHma — atMochepasbIK
KBICBIMFa TEH KBICBIMIBI KAMTAMacChl3 €Ty Kepek.
OraH Koca OCHl aWMakTarbl ©HIM TOIJBIFHIMEH
OaNKBITBUIFAH OOYBI THIC.

Bacrankel eHiM THENK KYOBIp apKbuibl |
mHekrepaiy  (2)  OypaHmamsl  apHACHIHBIH
aliMarbIHA TYCE/Ii 1€ JKaKTaybIH (3) *xKapiapbl )KoHe
mHekTep i (2) OypaHmanbl apHACHl apPKbUIBI
okerieni. Coman Kelin TyHipmnik aimarsrama (10
CypeT) UIMKI3aTTBIH TYHIPIIIKTENNn >KapThuTai
Oanky vyaepici opbiH amamel. Conl  yakpITTa
KyObipaap (14) apkpuibl apHaiapra (4) »kakrayma
(3) sxacanraH CybIK HEMECE BICTBIK JKbLTY Oepiiei

(TeMnepaTypaiblK ~ pPEKUMHIH  KaKETTUIITHE
0aliIaHBICTHI)

AliMakTa OHIMHIH ©3iHJEe MeIIIEPIi XKoHe
KakTayaelH ~ (3)  KOCANKBI  KbI3ABIPYBIHBIH

apKachIHIA BICTHIK KbUTy KyOblpnapl4 apKpLibl
apHanapra (4) >KbUTyAbIH OepidyiH KaMTaMachi3
eteni. KpIcbIM MeH TeMIlepaTypaHbIH SCEpiHEeH
OHIMHIH KpaMBbIHJAFbl aKybl3 JCHATypallusra
yIIbIpan, imKi MOJEKYJSIPIbIK KYObUIbICTA iIIKi
0aifmaHpICTBIH ~ (QU3MKANBIK  KalTa  TONTACy
KacueTiHe re OoIaabl.

Attranmanst sxyasipeikinanap (5) (11 xone
12 cyperrep) aitHaibIM oci OoifpIHIIA Oip-OipiHEH
CaJIBICTBIPMAJTBI KaIIBIKTBIKTa perimeH
opHanackan. Omap Oip jxarblHAHaH OaJIKbIMara
e1oyip TepMOMEXaHUKAIBIK 9CEpPiH THUTI3e[i, OFaH
Koca aifjay (HarHeTaHWe) KBICBIMBIH TYCipesi.

Onnenren
MEXaHUKAJIBIK

OHIM  KYABIPBIKIIAJNIAPABIH 5
ocepiHe Tam OoJaABl, COHBIH
HOTHXKECIHIE  «Oelli  alMakTBIH»  KaJbIITacy
MYMKIHJITT ~ OKKa  IIbIFaabl.  DUTypabik
xyaeippiKmanapasie  (5) Oacmammak — Topiziec
oMmBIMImapel  aiHamFaH ~— Ke3ge — Oip-OipiMeH
CUHXPOH/IBI TYPJIC KaThIHACKA TYCIIl, OaTKbIMaHbIH
MUKPOKYpBUIBIMBIHA ocep eteni. ColikeciHe
MOJIEKYJIaHbIH IITKI PEeTTLTIr1 OY3BUIBII, aKybI3IbIH

(bM3HUKa-XUMHSITBIK KacueTTepi e3repicke
yuislpaiiael  (epyi, THIpaTanus MYMKIHIKTepi,
epITIHIIEpaIH  TYTKBIPIBIFEI,  (EPMEHTTEPIIH

OpeKeTiHe KapChl TYPAKTBUIBIFBI, OHOJOTHSIIBIK
OeJICeHIUTIT XKoHE T.0.)

Conman KeHiH OanKbIMa  BICBITATHIH
mraiibanapapiH - (6)  CBHIPTKBI  AHAMETP  MEH
xakrayapiH (3) imki  amamerpi  apachkiHaa

OpHallacKaH Tap MAeHresek apHagaH etenmi. On
JKepJle WHTCHCHUBTI MEXaHHKAIBIK ocepre TYCIM,
TOMOTCH/IIK OaJIKbIMaHBIH TaFbl O1p bICYBIHA SKEJIII
coranpl. Coman coH KopekTikre (8) opHamackaH
[THEeKTiH BEPTHUKANAlI allayblHBIH J>KETeri icKe
Koceaapl. ComaH KediH Oapbll  AKCTPAKITHS
ayMarblHa TYCKEH TOMOTEHIi OaiKpIMara Typii
TEPMOJTA0WIIB/II KOMIIOHEHTTEP CHT131IeIi.

Alinay aymarblHaH ©TKEHHEH KeiiH NalbiH
eHiM Matpuiaga (9) opHamacKaH TECIiK apKbLIBI
mIbIFapbuianbl. J{alblH ©HIM TYpili KOMIOHEHTTEp
KOCBUIFaH KEYEKTIK KYPBUILIMBI 00Ja/ibl. OHIMHIH
TOJBIK IIBIFYBl  OapbICBIHA  TEMIIepaTypajIbIK
PEXUMHIH peryJsaiusacel 0onansl. Onap KyObipiap
(14) apxbutel apHamapra (4) SKETETIH KbUTY
OTKI3TIIITEP/IIH KOMETIMEH iCKe acabl.

Cyper 11. Jlexomnpeccus skepiHIeT 1eKOMIIPECCHOHIBIK-IKCTPAKIIMOHBIK aHMAaKTBIH KYIBIPBIKIIATaphl: 5 —

JKYIBIPBIKIIA; 6 — BICBITATHIH IIaiida
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Cyper 12. Jlekomrpeccust KepiHaeTi JeKOMIPECCHOHIBIK-3KCTPAKIIMOHIBIK, AHMAaKTHIH KYIBIPBIKITATIaphI

Ocpbutaiiia eKilTHEeKTIK 3KCTpyepiH Koyija-
HBICBI TYpJi TIONHKOMIIOHEHTTI KypaMmbl Oap
KODKCTPYAHUPJICHTeH OHIMAEpl IIbIFapyla JKC-
TPYepAiH TEXHOJOTHSIIBIK MYMKIHIIKTEPiH KeHEH-
Ty, OpHaThbUWaH KkyablpbiKmanap (5) MeH
BICBITATBIH Imaiibamapasie (6) KbLTy OTKI3rimi-
TEpIiH PeryJsanusIchl MEH MEXaHHMKaJbIK dcepi
apKachlHIa OHJEJCTIH OHIMHIH KOMIIOHEHTTEpi
KepeKkTi (PU3MKa-XUMHUSUTBIK TYPIEHY TEpPEeHIITiH
KaMTaMachI3 €Tyl KaMTaMachl3 eTeli.

Kopvimuinoot

OKCTpyAep apHAachl apKbUIBI KOIl JIOHII
Kocria OaJKbIMACBIHBIH AFBIHBIHBIH MaTeMaTHKa-
JNBIK  MOJeNi Kacaiumel. Monenb  KypamblHa
KO3FAIIBIC TEHJICYJICp MEH DHEPTHSHBI CaKTay MEH
MIEKTIK ~ [apTrap  TEHIeylep,  3epTTeNreH
KOCTIaHBbIH OaJKbIMa aFbIHBIHBIH PEOJIOTHSIBIK
3aHIBUIBIFBI  Kipedi. [IIHeKTiH TreoMeTPHSUIBIK
napaMmeTpliepi, 3KCTPyAep apHACHIHBIH TEPEeHIITi
MEH ©Hi, OKCTPYIATThIH JKYMBIC KaMepachl
OOlbIHINIA TEMIIEpaTypa MEH aFbIH JKbIIIaMJIBIFbI-
HBIH OpTalla KOPCETKIlli aHBIKTAIABL. AJIBIHFaH
aKrapar eKilTHEeKTI SKCTpyAEpIiH *xkobajiay MeH
ecenreyre Heriz OonbIn TaObuiaabl. OpOip IIHEK
YII aiiMakTaH Typanbl: OipiHIII KOMIpeccus
ayMarbpl, OJ ©3 Ke3eriHjae YII XepIeH TYpaibl:
KYKTEY, KBICY KOHE MOIIIIEpIiey; NEKOMITPECCHOH-
JIBIK-9KCTPAKITMOHBIK ayMaK, OJ1 63 Ke3eTiHJIe eKi
KEpJIeH TypaJbl: JEKOMIIPECCHSI MEH SKCTPaKIIHS;
XKOHE i€ CeKIHII KOMIIPECCHs] ayMarbl, Ol 3
Ke3eriHJe eKi JKepJCH Typajbl: TOMOTCHHU3AIHs
MEH aijay. ¥YCBIHBUIBII OTBIPFaH EKIIIHEKTIK
IKCTpYyJep OHAETIN >KaTKaH ©HIM KOMIIOHEHT-
TepiHIH (U3UKA-XUMUSIIBIK TYPICHYIIH KaKeTTi
TEePEeHJIITH KaMTaMachl3 €Te/Il.
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(KEAK «Ka3ak YJATTBIK arpapJibiK 3epTTey YHHBEPCHTETI»,
Kazakcran Pecnyosiukacsi, 050000, AsiimaTthl K., YaauxaHoB keul., 137)
ABTOp KOPPECIOHICHTTIH 3JICKTPOHABIK momrackl: M.iztileuov@mail.ru

Ip mypai canadazel 3epmmeynep MeH 0aAcKapy HCYMbICHAPBLIHbIY eneyii Macenenepiniy 0ipi Kypoeni
Jcyiienepoin, kongaxkmopavt manoayvina oairanvicmol. Konghaxmopnvl macenenepoin wiewtimi apmypii 10KaabObl
Kpumepuiinep mMeH aibmepHamueanapovly 0acbiMOblKmapovli pemmilikneH opHaaIacmulpyosbl manan emeoi, MaceyleH
MaubI30blIblK  KOIpuuyuenmin anvikmay. Maxanaoa Oue dcone cuvlp CymiHiy Ipmypai HPOROPUUATILL
Kypamananzan KOCHACLIHA ACKADAK HCYMCAZbIH KOCHIN d3IpNieHzeH [l02ypm OHIMIHIH HYCKANAPbLIHA UEPAPXUATBIK
manoay a0icimen cana KOpcKemiutmepiniy Manbi30blablK Ko puuenmin ecenmey Hamudicenepi depinzen. Odicminy
MYMKIHOIKmeEpi MYmuIHYWbIHBIY, OHIM CARACLIH  KAOLLI0AyOblH JHCANbl CUNAMMAMACHIHOABL IPOIp Iicexe
KOpcemKimimin Manbl30bl1bI2bIH CAPANMAMANbIK 0azanay apkplivl Kepceminzen. Opzanonenmukanslx, 6azanayovl
Jcypeizy Ke3inoe uepapxuanvlk maaoay 20icin Konoany oipueuie Manvl30bl KOPLIMBIHOBLIAD HCACAY2A MYMKIHOIK
oepoi. bipinwioen, uepapxuanapost manoay nozypmmul Kadvli0ayoazel Op2aHOJenMUKaIblK 0acblMObIKMbIH
canmazvli Oenziney Kesinoe eckepinemin e MaHbl30vl KOpcemkiut 0aIMOIK Kopcemkiui ekenin kopcemmi. OHviy
canmax, koIgppuyuenmi (0,717) onimoi xncannvi Kadvinoayovyy 41,7% Kypaowel sncone 0acka opeano1enmuKanvlk
Kopcemkiwmmepoen anoexkaiioa o3vin kemmi. Keneci kezekme pecnondenmmep koncucmenyuscoina (0,263) scone
coipmiwl mypine (0,165) apmuikuivinwk 6epoi. En momenzi canmax Kodgppuyuenmmepi iiocypmmapoviyy mycine
(0,098) scone uicine (0,066) depindi. Exinwi scazolnan uepapxuanvlk manoay 20ici capanwpinap yuwin Ne3 peuenmi
oap e KONainwl 102ypmMmosl AHLIKMAY2A HCIHE DACKA pelennimep OOUbIHIG CapanubliapObl KanayblH AHbIKIMAy2a
KoMeKmecHii.

Heri3ri ce3mep: Acka6akTbI-CYT HOryPTHIHBIH TYTHIHYIUBLIBIK KAJAybIH HEPAPXHSUIBIK TAJXAAY dticiMeH
Garanayiiorypt, acKadak, KbIIIKBLIABIK, TaFaMABIK KYHIBLIBIK, Cyla epUTiH BUTAMHHJAEpP, CAKTay
Mep3imi, Oue cyTi, CUBIP CYTI.

OHEHKA NOTPEBUTEJIBCKHUX MPEANNOYTEHUHN THIKBEHHO-MOJIOYHOI'O
HNOT'YPTA METOAOM NEPAPXHUYECKOI'O AHAJIM3A

M.K. U3TUJIEYOB, IIEBHEM XAPCA, A.b. OCIIAHOB, ’K.A. HCKAKOBA

(HAO «Ka3zaxckuii HanmoHaabHbIil ArpapHblii HCC/IeI0BATENbCKHIT YHUBEPCHTETY,
Pecny6auka Ka3zaxcran, 050000, r. Aamarsl, ya. Bajuxanosa, 137)
DJeKTpOHHask 0YTa aBTOpa-KoppecnonaenTa: m.iztileuov@mail.ru

Oona u3 cepve3nvix nPodem Uccie006anuil U yRpasieHYecKux padom 6 pa3iudunplx 001acmax ceaA3ana ¢
MHO20(DAKMOPHBIM AHATUZOM CNLOMCHBIX cucmem. Pewenue muozoghaxmopnvix 3adau mpedyem ynopaooueHnoz2o
Pasmewjenua npuopumemos paziuyHblX JOKANbHLIX Kpumepueé u anbMEePpHAmMuUe, Hanpumep, onpeoeseHus
Ko3(ppuyuenma 3nauumocmu. B cmamve npedcmagnenvl pesyismamsl paciema Kodguyuenma 3nauumocmu
nokazameneil Kauecmea MemoooM Uepapxuueckozo aHanu3a apuanmos iozypmaoeoii npooyKuyuu, pazpadomannoi
¢ 0obaeneHuem movlK6EHHOU MAZKOCMU K KOMOUHUPOBAHHOI CMeCU KOObLIbEe20 U KOPO08bezo MOJIOKA 6 PA3IUYHBIX
nponopyuax. Bozmosxcnocmu memooa evipaxcaromesa IKCnEPMHOU OUEHKOU 3HAYUMOCHU KAHCO020 OMOEbHO20
nokazamensa é ooujeill xapaKmepucmuke 60Cnpuamus nompeéumenem Kauecmea npooykyuu. Hcnonwvzoseanue
Memooa uepapxuiecKozo aHAIU3a Npu OpPzaHOIeRMUYECKOU OUeHKe NO380UN0 COeNaAmb HECKOIbKO 8ANCHBIX
6b160006. Bo-nepevix, ananus uepapxuit noxkazan, umo Haubosee GANCHLIM NAPAMENPOM, KOMOPLIL HEO0X00UMO
yuumsleams npu onpeoesieHun 6eca OpZaHOIeNMUYecKux RPeOnoOYmeHull 6 GOCHpUAmuU HOZypma, AGNAEMCA
exycoeoii napamemp. Ezo gecoeoit xkorgpdpuyuenm (0,717) cocmasun 41,7% om oobwienr npuemku npooykma u
3HauumenvHo onepeican opyzue opzanoienmuueckue nokazamenu. /lanee pecnonoenmeol omoanu npeonoymenue
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koncucmenyuu (0,263) u esnewnemy eudy (0,165). Haumenwvuiue ecosvie kogppuyuenmot npuceoenst yeemy (0,098)
u 3anaxy (0,066) iiocypmos. C opyzoit cmopoHsl, Menmoo uepapxuieckozo aHaiu3a NOMo2 IKCREPMam Onpeoeiums
Hauboee noOXooawuIl iozypm no peyenmy Ne3 u npeonoumenus IKCREPmMo8 no OpyzuM peyenmam.

KiroueBble cjioBa: HOTypT, THIKBA, KHCJIOTHOCTh, MUTATEIbHAS IEHHOCTH, BOJOPACTBOPTMbIE
BUTAMHHDI, CPOK F'OHOCTH, KOObLIbE MOJIOKO, KOPOBbE MOJIOKO.

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

M.K. IZTILEUOV, A.B. OSPANOV, SEBNEM HARSA, J.A. ISKAKOVA

(NAO Kazakh National Agrarian Research University,
Kazakhstan, 050000, Almaty, Ualikhanov str., 137)
Corresponding author e-mail: m.iztileuov@mail.ru

One of the serious problems of research and management work in various fields is related to the multifactorial
analysis of complex systems. Solving multifactorial tasks requires an orderly prioritization of various local criteria and
alternatives, for example, determining the significance coefficient. The article presents the results of calculating the
coefficient of significance of quality indicators by the method of hierarchical analysis of variants of yogurt products
developed with the addition of pumpkin softness to a combined mixture of mare's and cow's milk in various
proportions. The possibilities of the method are expressed by an expert assessment of the significance of each
individual indicator in the general characteristic of consumer perception of product quality. The use of the method of
hierarchical analysis during organoleptic evaluation allowed to draw several important conclusions. First, the
hierarchical analysis showed that the most important parameter, which must be taken into account when determining
the weight of organoleptic preferences in the perception of yogurt, is the taste parameter. Its weight coefficient (0.717)
was 41.7% of the total acceptance of the product and significantly exceeded other organoleptic indicators. Next,
respondents preferred consistency (0.263) and appearance (0.165). The lowest weight coefficients are assigned to color
(0.098) and flavor (0.066) of yogurts. On the other hand, the method of hierarchical analysis helped experts to
determine the most suitable yogurt according to recipe #3 and the preferences of experts according to other recipes.

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

Kipicne naiianana OTHIPHIN 931PJICHTeH JKaHa OHIM carnachl

ANIBITBUIFAH CYT OHIMJICPiHIH, COHBIH IITiH- UEPAPXUSIIBIK Tajay 9JIICIMEH CapamilbLIapIblH
ne HOTypTTaplblH TEXHOJOTUSCHIH JaMBITYIaFbl TaJIKbUIAYbIHA YCBIHBIIIBL.
€H MePCIIeKTUBAJIBI JKOHE ©3eKTi OarbITTapAbIH Oipi TaraM eHIMAEpiHIH camackl JAem oMeTTeri
— TaraMJblK KOHE OWOJOTHSJIBIK KYHJBUIBIFBIH Karjalaa maianany KesiHjae aJaMHbIH TaMakka
apTTHIPy MaKCaThIHIA ©CIMIIK JaKblJIIapBIHBIH KOKETTUIITH KaHaFaTTaHABIpyFa KaOUeTTi TaMakK
apachlH/1a IEPCIEKTUBAIBI KOMIIOHEHTTEP i aHBIK- OHIMZIepl KacHEeTTEPiHiH JKUBIHTBIFBI auTamsl [7].
Tay JOHE Naimanany Oojbin TaObLIambl. OChI Backama ce30eH alTKaHza, TaraM OHIMIHIH
MakcaTta OWe JKOHE CHBIp CYTIHIH opTypii camacel Jlen MOINIiMJICNTeH Tajanrapra CouKec
MPONOpPLHMAIIBl KYpaMalaHFaH KOclachklHa acKabak KEJIETiH JKOHE OHbIH KayilCi3iriH, TYTHIHYIIBIIBIK
JKYMCaFbIH KOCBIIl d3ipJIeHreH HOTypT ©HIMiHIH KacUeTTepiH, JHEPreTUKAIBIK JKOHE TaraMJIbIK
TYTHIHYIIBIIAp apachlHIa KaHaal Oarara wue KYHIIBUIBIFBIH, TYIHYCKAJBIFBIH, aJaM JeHcay-
OoNaThIHBl  KBI3BIFYIIBUIBIK — TyIbpIpyAa. bue JBIFBIH CakKTayAbl KaMTaMachl3 €Ty MaKCaThIHJAA
CYTIHEH Ka3aK XaJIKbl JOCTYpdl TYpHAE KbIMBI3 TYTBIHYJIBIH KaJbIITHl >KardalblHAA —aJaMHBIH
OHJIIpel, AFHU OOJrap >kKoHE anuaopWIbIl CYT TaMaK KaXKETTUIKTEpIH KaHaraTTaHIbIpy Kaoi-
KBILKbUT ~TasKMagapbl MeEH allbITKbUIAPAbIH JIETiH KAMTUTBIH CUTIATTaMaJIapbIHBIH KUBIHTHIFBL.
KOMETIMEH CYT KBIIIKBUIBI MEH aJIKOTOJIb/I allbITy CyT eHiIMEpiHiH camnackl TaraMIbIK KOHE
HOTHIKECIHJIC albIHATBIHBI Oenrini. bue cyriHeHn OMOJIOTUSUTBIK, KYH/IBUTBIFBIH CUITATTAWTHIH KACHET-
HOTYypT  OHIIpy  JKYMBICTapbIMeH  Oipkarap TEpJiH, OpPraHOJNIENTHKAIBIK KOPCETKIIITEP/IiH,
3eprreyurinep adHanbsickad [1-6]. Cublp cyTiHiH KYPBUIBIMBIK-MEXaHUKAJIBIK (YHKUNOHAIBIK
TEXHOJIOTHSUIBIK KACHETIH €CKepe OTBIPBII, Oue JKOHE CAHHUTAPJIBIK-TUTHEHANBIK KACHETTEPIHIH
CYTIMEH apayiacTelpy YIIiH HOTypTKa apHaliFaH KUBIHTHIFBI [8]. CyT eHIMIEpiHiH calachlH KeKe
(Bifidobacterium, Lactobacillus acidophilus >xone KacUeTTepIiH AMHAMHUKAIBIK TIPKECIMMEH KYpaei
Lactobacillus casei) ambITKBl KyJbTypajgapblH HEPapXUsUIBIK  KYPBUIBIMIIBI KYPaWTBIH SpTYpIi
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KACHETTEeP/IiH JKUBIHTBIFBI PETIHIC KapacThIPHI-
nmagel. CyT eHIMIEpiHIH cama AeHreiin Oaramay
IIBIH MOHIHAE Kypaeni Kem (aKTOpJIBl MiHIET
0osbIn TaObUIaABl. OpraHOJICNTHKAIBIK KOPCET-
Kimrep OoOHBIHIIA 3epTTey 2 TYPIi TOCIIMEH

JKy3ere acwIppuUIafpl.  bipiHIIiciHme — apHaibl
JNaWbIHABIKTAH OTKEH Ccapamilbl JerycraToyap
KYpri3il, eHIMHIH Tikelned KepceTKimTepi

OoliprHIIa Oara OeperiH OoJica, EKIHIN TOCUIIE
OHIMHIH JKalmail TYTHIHYIIBUIAPABIH KajlayblH
AQHBIKTAy  MAaKCaThIHIA  JaWbIHIBIFBI  JKOK
KaparaibIM XaJIbIK apachlH/a KY3€ere achIphLIaJIbl.
byn Tocimmepmin Oipkarap Kemrmimiri 6ap, aram
aliTcak, Oaraysiay CyOBCKTHBTI OOJybI, MYMKiH,
HYCKaJNapAblH KONTIriHeH Iaracy, Hemee KaTe
mikip Oepy OpbIH amybl BIKTHMal. HoTmxkecinze
aNbIHFaH  OpPraHOJICNITUKAJIBIK  Oarayiayap/ibl
Tajjay yiariiepai JadblHIAy Ke3iHIE e3repeTiH
(dakToprnap/pl ONapIbIH COWKEC OpraHoJICNTHKA-
JIBIK ~ 9cepiiepiMeH  Iyphic  OailylaHBICTBIpYFa
MYMKIHJIIK OepMeii.

Ocwl opaiina nmeryctanusHbl OaraiayiblH
OOBEKTUBTLIIT MEH KYHeleHyiH apTThIpy VIIiH
JIETYCTallUsl ~ HOTIDKENICPIH OOBEKTHBTI  KOHE
KEILIEH/II OHJeYyli KaMTaMachl3 €TETiH JicTepi
KOJJIaHy KaKeTTUTri TyslHOainel. Toxipubene
JIETYCTalUsl TaJlJIaybIHbIH HOTIDKEICPl ICUXOJIO-
THSUTBIK ~ OKCIIEPUMEHT OfICIMEH OarajiaHajibl.
Kenpmamn ColikecTiK  KOA(UIMEHTIH (xi-
KBaJIpaTThIK MOHJLIIK) TMaijanaHa OTBHIPHII, oM
TaTYIIBUIAP MIKIpIEepiHiH COUKECTIriH aHBIKTay
apKbUTbI, HEMece  MPOQHIIbIi-CHITATTAMANBIK
omicrieH (AUCTIEPCHSIIBIK TaNJAyIbIH Oip MKaKThI
TangayslH  Koijany) koHe —@wumep-CHemok
KPUTEPUHiH KOJJIaHy, €H IEPCIECKTUBAJIbBI, JKOHE
OTaHIBIK Toxipudene 2361 e CUpPEK
KOJIJAHBUIATBIHB  MEePApXUSUIBIK — Tanjay ojici
(UTO). Kenteren acep ety hakropiiapra colikec
IYPBIC TIENIiMII TaralblHAAY YIIiH MaTeMaTHKa
MEH IICUXOJIOTUSAFA HEri34elrey omicri
amMepuKaHIbIK MaTeMaTuk Tomac CaaTu YChIHFaH.
Byn omicti FBRUIBIMHBIH SpTYpJl callalapbiHIA
ToxipuOene  KEHIHGH  KOJNJIAHBLIAJbl  JKOHE

Kecre 1. MorypTTeiH Kypamaacy HycKamapsl

ailHajachlHIaFrel FanpIMmap OeJceHAl  TypHe
mamertanel [9, 12, 15]. by omic kypaeni merntim
KaOpUIIay MoceJeciH HMepapXusi TYPiHIAE HaKTHI
XKOHE  YTBIMABI  KYpBUIBIMIAyFa,  OJNapIbIH
HYCKQJIapblH  CaJbICTBIpyFa  JKOHE  CaHIBIK
Oaramayra MymKiHmik Oepeni [10,11] .

T. JI. Caarupin eHOeKTepiHIAEC CaHABIK
KpUTepHiijiepai (MHAUKaTOpaapAbl, GakTopaapabl)

OJIAPIbIH CaJIBICTBIPMAJIbI APTHIKIIBLIBIFBI
OOHBIHIIA  KYNTBHIK  CaNBICTBHIPY  Heri3iHzae
memriMaepai  0amamMa  TaHIAYIbIH — TYIHYCKA

anropuT™MIepi YeeHbUIFaH [12].

HNUTO Oec, »eri, TOFbI3 OalablK IIKaJia
apKBUIBI SPTYPJIi KpuTepuiinep OolbiHIIa Oanama-
JapAbIH JKYNTACTBIPBUIFAH CANbICTBIPYBIHA >KOHE
OapipIK KpUTepUilep MEH MaKcaTTapra CoWKec
Oanamanap S>KUBIHTHIFBIHBIH KeHiHri pedTHHTiHe
Herizaenred. T.Caatu mkanacel Bebep-OexHepain
OOBEKTUBTI XKapaMbl TCUXO(PUINKAIBIK 3aHBI
HETi3iHAE KYpacTBIPBUIFaH koHE 1-meH 9-ra
JeHiHri caHmapipl (Hemece ImKana Oec OallfbIK
Oonca 1-geH 5-ke aeiiin Hemece mkana 1-geH 7-re
neitin) kamtuasl [13-15].

JKorappina aWThLIFaHAapra OailJIaHBICTBI,
KYMBICTBIH MaKcaThl HepapXusjiapAbl —Tanjgay
omiciHe Heri3/enreH OaraapiIaMaHbl d3ipIiiey KoHE
JIOMIH TaTy Tajjay TOKipHOeCi )KOK PECTIOHICHT-
Tep apacblHIa OWe >KOHE CHUBIp CYTiHiH OpTypIi
MIPONOPLUANIBI KYpaMalaHFaH KOCIacklHa acKabak
JKYMCaFblH KOCBIIl 93IpJIEHI'€H HOTypKa TYTBHIHY-
MIBUTAPABIH ~ KaJayblH  aHBIKTay  TaxipuOenae
KOJIJIaHy.

3epmmey mamepuanoapvl men 20icmepi
Oaranaysl U'TO oici apKbUTBI TYTHIHYIIBUIAPIBIH
KaObuIJaybl MEH KalayblH Taljay  YIOiH
KargaliIblK 3epTTey peTiHAe TaHdainbel. Apajac
HorypTTap TEXHOJOTHSUIBIK >KOHE ()YHKIIMOHAI-
JIBIK KACUETTEPiHIH KelleHi 0ap CYT KbIIIKbUIBI
OaKkTepusIapblHBIH ~ KypamMa  LITaMMAapblHaH
KYpajfaH allbITKbl KOJJaHy apKbUIbI TE€pPMOCTa-
TUKAJIBIK QJIICIICH OHIIPLIIII. ﬁoryanIH Kypam-
OeJIIKTEepiHiH apa KaThIHACKI OOWBIHINA HYCKATaphl
1-xecrene Oepinrex.

Ne Bue cyTinig Cuslp cyTiHIH AckabaK XyYMCaFrbIHbIH
penentypal canMak yiaeci, % | canmarsl ynieci, % canmak yreci, %
P1 45 45 10
P2 40 40 20
P3 50 30 20
P4 30 50 10
P5 30 60 10
P6 90 - 10
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AJBIHFaH YITIEp Kejeci CeHCOPIBIK Oenri-
jep OOWBIHIIIA OPTAaHOJENTHKAIBIK OarajaHIbl:
TYCl; IOM; HWIC TI€H XOII HiC; KOHCHUCTCHIIHSCHI;

Kecte 2. XKyntbIk canbicTbipy mikanace [11]

xanmbel ocep. KypbuibIMablk Oec OaniblK IIKana
OOWBIHINIA  JETyCTAaIMsHBI  OarajayFa  TOFBI3
caparmniibl KaTeICTHI (2-KecTe).

KBI3bIFyIIBUTBIKTHIH Cumnarrama
KapKBIH/IBUIBIFbI, 0L

1 €Ki KOPCETKIII Te OipJeii MaHbI3IbI
2 0ip KepceTKill eKiHIIICiHe KapaFaH/a OipiiaMa MaHbI3abIpaK
3 0ip KepceTKill eKiHIIICIHEH MaHbI3/IbIPaK
4 0ip KepceTKill 6acka KepceTKIlITepre KaparaHia MaHpI3IbIpaK eKeHi aHbIK
5 0ip KepceTKil 0acKka KOPCETKIMTEPre KaparaHaa adCONIOTTI MaHBI3ABIPAK

Kapama-Kapch! erep MaTpHUIaaFbl KOPCETKIIITEP/Ii CATBICTHIPY Ife;,in[e aij CaHBI aNIbIHFAH

MaFbIHATAp Gouca, OHJIa MATPHUAHBIH KAPaMa-Kapchl 6enlr1}1ae"K_e;pceTK1m Kepi
yiseciMIiTiK KacHeTi apKpLIbl ecenteli (aji = 1/aij).

Ackabak apanackaH HOTYPTTHI OpraHOJIeTI-
TUKANBIK OaranaylblH HEepPapXUsUIBIK KYPBUTBIMBI
€Ki JICHTeHJeH TYpABL: JoMAEY Ke3iHAe PEcIlOH-
JEHT YIIH 9pOip OpraHONENTHKAIBIK KOPCETKIII-
TiH (TycCi, JoMi, MiCi, KOHCUCTCHIIHUSACHI, CBHIPTKBI
TYpi) MaHBI3bUIBIFBIH Oarasay; opOip PeCIOHICHT
YIIiH OWe CYTi MEH CHBIp CYTiHIH XoHE acKabak

A= (aij)nn =

MYHJIAFbI aij XYIITBIK CAJBICTBIPY MaTpHUIia-
CBIHBIH 3JIEMEHTI Al OOBEKTICIHIH MaHBI3IbIILIFEI
Aj HBICAaHBIHBIH MaH3/bUIBIFBIHAH KaHIA €ce
yikeH (Hemece a3) eKkeHiH kepcerti. Herisri
JraroHanb OoibiHa 1 MOHI KOMBUIAABI, ajl HETi3r1
JMaroHajibJlaH TOMEH OPHANACKAH 3JIEMCHTTEP

1 . o . .. ..
(ai]- = a—) KEP1 COUKCECTIK KAaCUCTIHIH TCHACYIHIH
Jji

KOMEriMeH ecenTenai.  AJIBIHFaH MaTpUIaHbI
nainanansin 0achIMABIK BEKTOpHI ecenteni. On
YIIiH OaFaHgapAblH KOCBIHIBICHIH aHBIKTAJIbIK
MaTpHLIATapIH N — Xj=Yaij,j=I,nxon
BEKTOPHI PETiH/IE )KoHE OaFaHHBIH SpOip IIEMEHTIH
OCBl KOCBIH/BIFa Oesui. Bexrop OofibiHina i=1
0achIMIBIKTap HOTYPTTHl KaOBULAAYABIH KaJIbl
cUIaTTaMachbiHaa ap0ip jkeke KOpCeTKIWTiH (Tycl,
JoMi, HWiCi, KOHCHCTCHIIMSICHI, CBIPTKBI TYpi)
MaHBI3/IbUTBIFBIH )KOHE CaparbuIapIbH HOTYPTTHI
KaObUIAayAaFbl OACHIMIBIKTAPBIH OaFanaibl.

MyHnarbel |Y-ColiKecTik HWHAEKCI: AMmax

CaJIBICTBIPBUIATBIH OOBEKTIICP IiH CaHbI.

an1

1Y

MaTpyulaHblH MaKCHUMaJIJIbl
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KYMacarbIHBIH op TYPJIi IPONIOPUHSIA YHBITBUFaH
HOTYpT  HYCKalapblHBIH  apTHIKIIBUTBIKTAPIbI
Oaranay.

Wepapxwustapiy opOip MeHreii yImiH opraiia
CaJIMaKThl aPTHIKIIBUIBIK OaJll KYNTHIK CAJIBICTHI-
Py MaTpuIackl TYpiHAE JOMEKTi TYpAE aHBIKTaIIbI.

A1n
)

aTlTl

OpraHonenTukanbslK Oaralay/biH OOBEK-
TUBTUIITT MEH capamibuiap/IblH MaibIMIayiaphl-
HBIH JIOTUKAChI KeJIeCl KOPCETKIIITEep apKbLIbI
OaranmaHIbpl. A KYITHIK CATBICTBIPY MaTpPHUIIACKI-
HBIH Amax MaKCHUMaJIIbl MEHIIIKTI MOHIH aHBIKTA-
JBIK SkoHe W BEKTOpBbIHA KATBICThI OIPTEKTI
CBI3BIKTBIK TeHIEYJIep Kyiecin (A—AmaxE W)- =0
mermTik. Ocpbuiaiitia TadbiFaH W BEKTOPHI OH
Kypam/jiac OetiKTepre e 00JI/Ibl )KOHE KaXKeTTi MOH
OONIBI. canMaKTap BEKTOPEI.

CapanimbIHbIH TalbIMIayIaphIHBIH OipTeK-
TiITiH OaFanay VIIH N MaTPHUIACHIHBIH pETiHEH
Amax MakCHMaJbl MEHIIIKTI MOHIHIH aybITKYbI
anbpIKTamapl. [llemiMHiH AoHeKTimiri OipTeKTUTiK
unzaekci (I0) nemece OipTeKTiNIK KOAPPHUIMEHTI
(OO) oOotibiHIIa Keneci (opMmynanap apKbLIbI
OarajiaHpl:

Amax™ "

@

n-1

MEHIINIKTI MOHI: n -
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Kecre 3. Matpuia TopTibine OaiTaHBICTBI OIPTEKTUTIK MHIEKCIHIH OpTaIa MoHI

n |[1]2 3 4 5 6 7 8 9 10
M| 0O]O0O]|05|088 108122150 1,38 |143]|1,53

Erep »XynTHIK canbICTBIPY MAaTPHLIACHI YIIiH JKOHE HET13T1 0aCBIMIIBIK BEKTOPBIHBIH PECTIOHICHT
OiprexTinik wHIeKciHiH MoHI 0,1-meH acca, oHja YIIIiH MaHBI3bUIBIFBIHBIH OpTallia allblHFaH Oara-
PECTIOHICHTTIH MaTPUIIAHBI TONTHIPY KE31HC IITbI- CBIH €CENTeY HOTHKeINEepi 4-KeCcTe e KeITipUITeH.
FapraH TMaibIMIAyIapbIHbIH JIOTHKAChl OY3bUFaH Kypama cyrTeH o3ipyienreH Horyprtrtsl Oa-
Jern ecentennmi. byn okarmaiiia pecroHICHTTCH FanayJblH JKalllbl CHIATTaAMANAPBIHIAFEl  dpOip
OIpTEKTUTIKTI JKaKcapTy YLIIH MaTpULaHbl KYpy KEKe KOPCETKIIUTiH MaHBI3JbUIBIFBIH Oaranay
VIIH MaifanaHbpuUFaH JepeKkTeplai KahTa Kapay yiIiH 4-kecteneri 0araHHBIH opOip JIEMEHTI OHBIH
VYCHIHBUIBL. colikec HeTi3ri BEKTOPHI OOMBIHINIA OOIiHmI KoHE

AJIBIHFaH €CeNTeNreH JepPeKTeP/IiH HeTi3iH- 0aceIM BeKTOpiaphl aHbIKTaIabl. Horwkenep 4-

JIC PECTIOHICHTTEP YIIIiH 9pOip OPraHOJCITUKAIIBIK KecTene OepiireH.
KOPCETKIIITIH MaHBI3IBUIBIFl XKOHE CYT IIHKi3a- [[amamen MaTpPHULIAaHBIH HETi3T1
TBIHBIH OPTYpPJIi TPONOPLMSICHIH JAalbIHAAIFAH SUTCHBEKTOPBIHBIH KOMITOHCHTTEPI MaTpPHUIIAHBIH
HOTYpTTapJbIH apachIHIAFbl APTHIKIIBUIBIKTAPHI THICTI JKOJIJAPBIHBIH ~ OpTalia TeOMETPHSIIBIK
OarayaH/bl. MoHepi OoubI TabbLIa b, iFHU (3-TeHaey):

Homuoicenep scane onapost manksliay
OpOip OpPraHONENTUKAIBIK KOPCETKIIITIH
(Tyci, momi, mici, KOHCUCTEHIIUSCHI, CBIPTKBI TYPi)

V, = "/n};lai,-,i =12,..,n (3)

MYHJIaFbl Vi-MaTpHUIlaHbIH HET13r MEHIIIKTI MaTpullaHbIH MaKCUMAJIIbl MEHIIIKTI CaHbI
BEKTOPBIHBIH KOMIIOHEHTTEPI; d; j--1111 00BEeKTiHiH (MoHI) KyBIK (opMynajapra colikec KeJemi
(KpUTEpHiiliH) j-Te KATBIHACHL, N-CANBICTHIPHLIA- (Tenney 17):

TBIH OOBEKTIJICPIIH CaHBI.

_ (yn ci— . ~ (YN
A= (SR Vi)/ Vis i = 1,2, e, 1 Apaxe = B A)/n 4)
MYHAFbI:AMl - MAaTpUI@HBIH THICTI CaHBI MaTpPHIIAHBIH MaKCUMAJIIIbl MEHIIIKTI CaHbI (MOHi);
(MoHi); aij - I-m1i 00beKTiHIH (KpUTEPUIIH) | - Fa N-CaJBICTBIPHIATEIH 00BEKTIIEP/IiH CaHBlI.
KaTblHAChl; Vi —MaTpUIIAHBIH HETi3ri MEHIIIKTI BachIMIBIK BEKTOPBIHBIH KOMITOHEHTTEPI
BEKTOPBIHBIH KOMIIOHEHTTEPI; Amax — (16) OoiipiHma ecenTenreH Vi caHIapIbI

HOpMaJsiay apKbLIbl aabiHaael, SsFau (5-Tenmney).

v, .
P=—,i=12,..,n (5)
;
Z‘ll"l:1 Vl' 1= )

MYHJIaFbI: Pi-marpuiianbig OackiM ecentey Qopmynanapei 6epemis Pi, i=1,2,..., n.
BEKTOPBIHBIH, KOMIIOHEHTTEpi; Vi-MaTpHUIIaHbIH B=Am 0oJicbIH, MYHAAFBI M - YJIKCH HATYpaj caH
HETi3ri  BEKTOPBIHBIH ~ KOMIIOHEHTTepi; n - (m=20 pneyre Oomazxpl). bij- B snementrepi
CaIBICTBIPBIUIATEIH  OOBEKTIIEPAiH caHbl. HakThl 6onceia. Onma (6-Termey).

Y= bij
Pi=slsi (6)
i=1 X j=10ij

MYH/JIaFbI: Pi-MaTpHIIaHBIH 0aceIM Ocblaan KeWiH apTHIKIIBUIBIKTAp
BEKTOPBIHBIH KOMITOHEHTTEpI; bij-I-1111 00beKTIHIH MaTpHUIAChl (KYITHIK canbIicThIpynap) (4-Kecte)
(kpuTepuiiniy) j - Tre  KaTblHAachl; - KaJIBIITACTBIPBLIAIBI JKOHE o0BbeKTiIep
CaJIBICTBIPBUIATBIH OOBEKTIICP IIH CaHbl. canachlHbIH KACHETTEPl KOPCETKIIITEPIHIH TaHIaY

MaKCaTbhIHa 9Cep €Ty AIPESIKEC] ecenTeseii.

126



AJIMATBI TEXHOJOTMSUIBIK YHUBEPCUTETiHIH Xabapmbichl. 2024, Ne4.,

Kecre 4. PecnonaeHTTEepAiH KataylapbIHBIH OpTalla aJbIHFaH Oarachl

aij Coiptker | Tyci | Homi | MHici Koncuc Vi Pi Li Pi %
TYpi TEHIIUSACHI '

CBIpTKBI TYPi 1 1/4 1/2 2 1/2 0,75 | 0,06 | 1,40 3,99

Tyci 4 1 1/3 3 1/2 0,26 | 0,02 ] 084 | 195

Jowmi 2 3 1 4 2 0,52 | 0,04 ] 100 | 28,7

Uici 1/2 1/3 1/4 1 1/3 0,27 | 0,02 | 0,84 | 2,06

KoncucreHmusacer 2 1/2 3 1 3,76 | 0,29 | 0,92 5,70
n

X = Z a;j 9,50 6,58 | 2,58 | 12,25 4,33 13,08 | 1,00 | 8,56 | 100,00

i=1

Kecte 5. OHiMai KaObuinayAblH JKajlbl cUIAaTTaMalapblHAA opOip KEeKe KOPCETKIIITiH MaHBI3IBUIBIFBIH Oaranay

(BachIMABIK BEKTOPbI)

aij CBIPTKBI TYPi Tyci Jomi Uici KoHCHCTEHIIHSCHI Vi
CBIpTKHI TYPi 0,191 0,145 | 0,202 | 0,120 0,143 0,160
Tyci 0,091 0,108 1,31 0,83 0,074 0,098
Jomi 0,382 0,433 | 0,335 | 0,485 0,436 0,415
Hici 0,047 0,083 | 0,062 | 0,064 0,047 0,069
KoncucreHuusChH 0,284 0,211 | 0,260 | 0,247 0,291 0,269

BaceMbIK BEKTOpHI OHIMIII Oaranay Ke3iHzie
pecrnionaeHTTep OipiHII Ke3eKTe OHBIH JoMiHE Ha3ap
ay/lapFaHblH KepceTTi. bysl kepceTkimTiH canMak-
TeIK ~ KOd(pdurmenti  (0,415) eHiMmi  Kambl
KaObuAay el 41,5%-b1H Kypazpl. A3 Jopexene
capamubuiap KoHcucTeHiwsicbiHa (0,269) sxoHe
ceiptkel  Typine (0,160) cyiienni. OmapabiH
canMakThIK Ko durmenTTepi eHIMII KaObUIIAYIbIH
Kaurbl keyeMiHiH 26,9% sxone 16,0% kypansl. A
capanmbuiap €H ajlIbIMEeH HOrypTTapiblH Tycl
(0,096) men wicine (0,069) Hazap aymapmael, Oy
HorypTTapipl  KaObUIIAY/AbIH Kbl KOJEMIiHIH
colikecine 9,6 sxone 6,9% -bIH Kypajbl.

Jlomi Gacka opraHOIENTHKAIIBIK KOPCETKIIII-
TEPMEH CaJbICTBIPFaHJA €H MaHBI3Ibl (PaKTOP
0OJIBINT IIBIKTBI, OYJI 9PTYpJi 3epTTEYUILIePIiH
JepeKTepiMeH coiikec Kememi. TYTHIHYIIBIHBIH
TayapJpl YHATATHIHBIH HEMECE VHATMANTHIHBIH
AHBIKTAMTBIH HET13T1 (paKTop JoMi eKeHiri Oenrisi
OOJIIBL. Opbip OHIM nangalaHbUIATHIH
WHTPEANCHTTEP/IH YIIeCIHE JKOHE OHJEY oJIiCiHe
0ailJIaHBICTBI ~ ©3TEPETIH  EpEeKIe JOMIe He.

Kecre 6. CpIpTKBI TYpi OOlBIHIIIA OaCBIMABIKTAP/IBI AHBIKTAY

TamakThIH JAoMi yII Kypampaac OeJiKTeH Typajsl
JEl  ecenTelemi: Wic, oM JKOHE  IoMil
BIHTAJIAHJBIPY. baranaHaThIH TaraMHBIH JKaJIIbl
JIoMi OCBI aTpUOYTTapABIH ©3apa opeKeTTecy
Oipiiri peTiHAEe KBI3MET €Teli, COHJIBIKTaH
TYTHIHYIIBUIAP OHBIH TYCI MEH XOIIl HiCi «OKaKChI»
caHaTTa KOJaiisl OoJica 1a 1oMi Hamap TaraMHaH
Oac taprazsr 22, 23].

2-neHreiaeri GpakTopiapablH CyT ILIMKi3a-
TBIHBIH 9PTYPJ MPONOPLMSICHIHAA NaibIHIAIFaH
ackabaKk KOCBUIFAH HOTYPT PELENTypachbiHbIH op-
KalCBIChIHA KATBICTBl Op HYCKAaHbBI apTHIKIIbI-
TBIFBIH (MaHBI3IBUIBIFBIH, ""CaJIMAFbIH") aHBIKTAY
KaKerT.

Byt macerneHiH aepekTepi Heri3iHae YIIiHII
JICHTeHI1H 5 (haKTOphI YIIIH KYNTACKAH CAJBICThI-
pymelH 5  wmartpunanapelH  (2-mi geHrei
(hakTOpIapBIHBIH CaHbI OOWBIHINA) KYPY apKBLIBI
Ky3ere achelpbUiafipl.  HoTmkenep-marpuiianap
JKOHE OJIap/Ibl Tanjay HOTIKesepi (0achIMIBIKTAp
BEKTOPJIAPHI KOHE KEeNiCIMIUTIK Jopexenepi) 6-11
KecTelnep/e KeNTipiireH

Pl P2 P3 P4 PS5 P6 Vi Pi Li Pi,%

Pl 1 4 0,33 3 2 3 19 0,3 6,2 23,9

P2 0,25 1 0,2 2 0,5 1 0,5 0,06 | 6,06 6,8

P3 3 4 1 5 4 2 3,5 0,44 6,2 44,2

P4 0,25 2 0,2 1 0,5 4 0,54 0,06 | 6,03 6,9

P5 0,33 1 0,33 2 1 3 0,9 0,11 | 6,14 | 112

P6 0,33 1 0,2 2 0,5 1 0,56 0,07 | 6,05 7,9
n

X;=>Ya; | 516 | 13 | 226 | 15 | 85 | 14 7.9 1,00 | 367 | 100
i=1
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Byn perre ecentenren: Lmax=6,11, [Y=0,04, BY=0,03. ColikecTik UHICKCI KaHaFraTTaHAPJIBIK.

Kecre 7. Tyci 6oiiprHmma 0aCBIMIBIKTAPIBI AHBIKTAY

P1 P2 P3 P4 PS5 P6 Vi Pi Li Pi,%
Pl 1 0,3 1 03 05 |03 0,46 0,06 6,0724 6,4
P2 3 1 3 1 0,5 2 1,45 0,20 6,2627 20,3
P3 1 0,3 1 03 05 |03 0,46 0,06 6,0724 6,4
P4 3 1 3 1 03 ] 05 1,07 0,15 6,2666 15
P5 4 2 4 3 1 2 2,40 0,34 6,1335 33,8
P6 5 0,2 3 2 0,2 1 1,30 0,18 6,3011 18,1
X
_ i o 17 | 48 | 15 | 7,6 3 6,1 7,11 1 37,11 100
= i
i=1

WorypTThi TyciHiH KpuTepuiii ymiin Tricti kepcerkimTep: Lmax=6,18, IY=0,04, BY=0,03. CoiikecTik
WHCKCIHIH MOHI KaHaFaTTaHAPJIBIK,.

Kecre 8. Jomi OofipiHIIa 6aCEIMIBIKTAPIBI AHBIKTAY

PI_[ P2 [ P3 [ P4 | P5s [ P6 | Vi Pi Li | Pi%
P1 1 (0203 1 |5 |3 1 012 | 654 | 12
P2 5 | 1 [ 3 [ 5 | 7 [ 5 | 371 | 047 | 634 | 445
P3 3 03] 1 | 3 [ 5 [ 3 [ 19 02 | 630 | 226
P4 1 (0203 1 |4 1] o8 01 | 61 | 96
P5_ | 02 [01]05[025] 1 |02 025 | 003 | 664 | 31
P6 | 03 [02] 04 1 |5 | 1 | 009 | 008 | 647 | 83
X;
_ zn: |05 | 2 |55 |125| 27 |182| 776 | 10 | 384 | 100
=Yg,
=1

Ecenreynep HoTmkeciHme anpiHFAaH MoHzmep: Lmax=7,17, 1Y=0,23, BY=0,19. Coiikectik HHIEKCI
KaHaFaTTaHAPIIBIK.

Kecre 9. Uici OoitbrHma 0achIMABIKTapAbI AaHBIKTAY

Pl P2 P3 P4 PS5 P6 Vi Pi Li Pi,%
Pl 1 0,5 1 1 0,2 0,5 0,67 0,1 6,00 9,8
P2 2 1 2 2 0,5 1 1,26 0,9 6,01 18,7
P3 1 0,5 1 1 0,2 0,5 0,67 0,1 6,1 9,8
P4 1 0,5 1 1 0,3 0,3 0,62 0,09 6,06 9,2
P5 3 2 3 3 1 2 2,18 0,32 6,05 32,4
P6 2 1 2 3 0,5 1 1,35 0,20 6,08 20,0
X
_ Z a 10 55 10 11 2,7 5,3 6,75 1,0 36,7 100
= i
=1

Xomm HICIHIH KpUTEepHi OoMbIHIIA Lmax=6,16, 1Y=0,03, BY=0,03. CoalikecTik
AHBIKTAJIFaH KOPCETKIIITEPAIH MOHI KeJeCiaew: MHJICKCIHIH MOHI KaHaraTTaHapJIbIK,
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Kecre 10. KorcucteHnusicbl OOWBIHIITA OaCHIMIBIKTAPIBI aHBIKTAY

P1 P2 P3 P4 | P5 P6 Vi Pi Li Pi,%

Pl 1 0,3 1 1 05 |03 0,57 0,07 |601 |75
P2 3 1 3 2 05 |05 1,05 0,14 |6,04 |138
P3 1 0,3 1 1 02 |02 0,57 007 |601 |75
P4 1 0,5 1 1 02 |02 0,63 0,08 |6,02 |75
P5 5 2 5 5 1 0,3 3,22 043 |6,12 |424
P6 2 2 3 3 0,3 1 1,62 021 | 64 |213

Xj

_ Z": |13 fer |14 13 |27 |25 | 766 | 1 [366 100

= ij
i=1

Koncucrennuscel OOWBIHIIA MAaTPUIIAHBI OpOip pEeCHOHACHT YIIiH apTHIKIIBUIBIKTHI

TaJ/1ay HOTHKECIH/IE albIHFaH MOH/IEp:

Lmax=6.40, 1Y=0.08, BY=0.06. CoiikecTix
WHCKCIHIH MOHI KaHaFaTTaHAPJIBIK,.

MakcuManapl MEHIIIKTI  MOHHIH — Amax
aybITKybl 7,17, Oiprextinik muaekci EO = 0,03,
Oiprextinik ko3 puiumenti OO = 0,015 Gommbl.
Biprekrinik wHmekcimin wmoHi 0,015 < 0,1
0OJIFaHIBIKTaH, SKCIICPUMEHT HOTHXKeENIepi 00beK-
TUBTI JIeTl CaHalJIbl, COHABIKTAH CapaniblIapIbiH
MIKIpJepiHiH JOTHUKackl OY3BUIFaH JKOK JKOHE
aNBIHFAH MONIMeTTepAi opOip capalmibl YIIiH
ApTHIKIIBUIBIKTE OMe JKOHE CHBIP CYTIHIH Kypa-
MachblHa acKabaK KOCHIN 93ipJIeHreH HOTYpTHIH
Oaramay YIIiH TmaiijanaHyra Oonambl. JKoHE
WEpapXMsSHBIH  CKIHIII  JIGHredi  JoHeKTiIK
KOPCETTi.

Ome >KoHE CHBIp CYTIHIH KypamacblHa ackKabak
KOCBIIT 93ipJICHI'€H HOTYpPTTHIH OpTallla ©JIICHICH
OarachIHBIH HOTIDKENepi 11-kecTenme KenTipinres.
Kenmeci xeszeHme KeprimikTi OachIMIBIK-
TapJblH CHUHTE3l JKY3€re achIpbUIABL  3-mi
JICHTCHIIH JKEPrimiKTI OachIMIBIKTap MaTpulla-
CBIH 2-TTi JEHTeW[IH >KEepPTUTiKTI OachIMIBIKTap
BEKTOpPbIHA KOOCWUTY  HOTHXKECIHAE  KOFaphl
JICHTeHIH MaKCaThlHA KATBICTBI OOBEKTLICPIIH
KanmbuiaMa 0achIMIIBIKTAPbI aHBIKTATAII.
KanmputarFan ~— yHNECIMIUTIK  ©IIIEMiH
€CeNTey apKbUIbI 2-JIEHI eHIiH COHKECTIK HHICKCIH
0achIMJIBIK BEKTOpPBIHA 2-IEHTeHiH COWKECTIiK
WHJCKCIHIH KOOSHTIHIICI TYPiH/IE aHBIKTAIAIBI.

Kecre 11. Opbip pecnoHAeHT YHIiH opOip OPraHONENTHKAIBIK KOPCETKIII OOWBIHIIA apTHIKIIBUIBIKTEI Kypama

HOTYPTHIHBIH OpTallla peHTHHTI.

Heican Pl P2 P3 P4 P5 P6
Yieci 11,22% | 23,68% | 25,56% | 11,02% | 14,45% | 14,07%

Yiec opHBI 5 2 1 6 3 4
Kanmputanran colikecTik wWHAeKci 1-mmi an  Oiprektimik  ko3pduuuenti OO0 = 0,05
JKoHe 2-Imi JeHreiepneri CoHKEeCTIK HHIEKC- OOJIFAaHBIH Kepyre OoJIabL. Biprexrinix
TepiHiH KOCHIHIBICH PETiHIe KAPACTHIPBI-NAIbl: M uHaekcinig mMoHaepi 0,05 < 0,1 OonraHABIKTaH,
=0.08 + 0.06 = 0.14. Xaursl Ke3AeHCOK HHICKC = SKCIIEPUMEHT  HOTIKeNepi, OipiHmi  JeHrei
2,67 >xoHe OYKUT wuepapxus YIIH COWKECTIK UEpapXUSChIH TaljayAarbl CUSKTBI, OOBEKTHBTI

KaTbIHACHl Oipied ecenreneni: M/M=0.14/2.67 =
0.05. bynm Oykin wuepapxusaarsl —ecenrteysep
KEJIICIMAUIIKTIH KOJIAMIBl AeHreiiHe He eKeHIH
KepceTei.

Lmax MakcuMaJ bl MOHIHIH ayBITKYBI 9pOip
OpTaHOJICTITUKAIBIK KepceTkim Ooipiama 7,17
xoHe 6,11, 6ipkenki unaaekci 10 = 0,03 xone 0,16,
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JKOHE, IEMEK, PECIIOHACHTTEPAIH HaibIMIayiaphl-
HBIH JIOTUKACHI JIeT caHayra 0oJianel. Oy3bUIMaraH
JKOHE aiblHFaH JepeKkTep OOBEKTUBTI OOJIBIN
TaOBUIAIBI.

TycinixTi 60y yurin 6-10-kectenepaeri 6a-
CBIM BEKTOpJIap 9pOip OPraHONICTITHKAIBIK Oaranay
KOPCETKIIIl YIIiH CaIMAaKTBIK KO3(pQUITUSHTTEP
TYpiHZIe cypeTTe OepisreH.
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Cyper 1. Op0ip HOTypT perenTi YIiiH 0aChIMIBIK BEKTOPIAPHI

CyperTeri JAepeKTep OpraHOJENTHKAIBIK
Oaramay HOTIKeNepi OOWBIHINA CapalIbLIapIbIH
OipiHmi opeiHABI Ne3 HorypT peuenTine OepreHin
kepcereni. Oman opi onmapasiH Kanmaysl Ne2 jxoHe
Ned penenrinepre Oepinren, NoS5 sxone Ne6 eH a3
apTHIKIIBUIBIKKA Ue 0omabl. Kypama cyTke eciMiik
OHIMIH KOCBHIN d3ipJIeHTeH HOrypT pementepi
OolibHIIA 013 Keneci nepapXusHbI allaMbI3: | OpbIH
— 3-perienT, 2 OpbIH — 2-perient, 3 OpbIH — 4-
petienit, 4 OpBIH l-perent koHe 5 XKoHE O-IIbI
OPBIHAAP COMKECHIIIE S5-1119 5KoHE 6-11IbI PeLienTTED.

AJBIHFAH HOTHKE KOPCETKEHIEH, XaibIK-
THIH KOIUIUITiHIH TYTHIHYIIBUIBIK Kalaybl YIIiH
opOip HaKThI TaraM OHIMIHJErl OHE >KOHE CHBIP
CYTiHE acKabaK KOCHIN OipiKTipy apKbUIbI KAIIIII-
TacaThlH oM KaObUIaay OachiM peJl aTKapajbl.
UTO  omicini  OOWbIHIIA  PECIOHACHTTEPIIH
KypambiHIa OWe CcyTi JK9HE CHBIp CYTiHIH
colikeciHme 5/3 kareiHactarsl KocrackiHa 20%
ackabak JKYMcarbl KOCBUIFAaH HOTYpT YATiCiH
TaHJayqa OachIMABIK KepcerTi. OmaH KeiiHri
TaHJay OachIMIBIFBI OWe JKOHE CUBIP CYTiHiH 1/1
KaThIHAacTarbl KocmackiHa 20% ackabak >KyMcarbl
KOCBUIFaH HOrypT yiriciHe Ttuecim Oommbl. EH
TOMEHT1 apTHIKIIBUIBIKTap OMe oHE CHBIP CYTiHIH
Y, kareiHacTarbl KocmackiHa 10%  ackabak
JKYMCarbl KOCBUIFaH jkKoHe Taza Oue cytiHe 10%
acka0aKk >KyMcarbl KOCBUIFAH HOTYpT yirijiepiHe

Oepinmi.

Kopvimuinoot

Ocbutaiiia, >KyMbICTa canMak Kod(pdu-
LUEHTTEPiH, MAaHBI3ABUIBIK KO3 (HUIMEHTTEPiH

opOip uHAKMKaTOP OOMBIHINA O6JIeK ecenTey TapTiOi
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Oami

Mici M KoHcucTeHumAck!

YCHIHBIIABI, CONAH KEWIH TYTHIHYIIBUIAp YIIiH
Kail penent HeFypIbIM KOJAIbl OO0JaTHIHBIH
Oenrineimi.

OpraHonenTuKanelK OaFaiayabl KYpPrizy
Ke3iHAe HWEepapXUsJIblK Taujay oIICiH KOJJaHy
OipHerie MaHbBI3IbI KOPBITBIHABUIAD JKacayra
MYMKIHIIK Oepai. BipiHmigeH, wepapxusiapiisi
Taljiay HOTYpTTHI KaObULAAyJarbl OpraHoJeNTH-
KaJIbIK 0aCBIMIBIKTHIH CaIMaFblH Oenriiey Ke3iHme
€CKEpUIETIH ©H MaHBI3Jbl KOPCETKIII JTOMIIIK
KOpCeTKill eKeHiH KepceTTi. OHBIH calMak
koaddurmenti (0,717) eHiMai xanmsl KaObUIAAY-
IelH 41,7% Kypazapl koHe 0Oacka OpraHoJeITH-
KaJIbIK KOPCETKIIITEpIeH dJIeKai1a O3bIl KEeTTi.
Keneci ke3ekTe peCHOHICHTTEP KOHCHCTECHIIHS-
ceiHa (0,263) xone coipTKbI TYpine (0,165) apThIk-
weLIBIK Oepai. EH Temenri canmak koagdu-
nueHTTepi HoryprrapaeiH Ttycie (0,098) »xoHe
nicine (0,066) Oepini.

EkiHmn  >karblHAH HWEPAPXUSIIBIK — Tajjaay
omici capanmbiiap yuia Ne3 peuenti Oap ey
KONainbl HOrypTTHl aHBIKTAyFa >KoHe Oacka
peuentrep OOHBIHINIA capaniIbLIaApAbIH KaJlayblH
aHBIKTayFa KOMEKTECTI.
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EMERGING INNOVATIONS IN PET FOOD INDUSTRY SUSTAINABILITY,
NUTRITION, AND CONSUMER TRENDS IN 2024
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The pet food industry in 2024 is at a pivotal juncture, marked by transformative advancements in sustainability,
nutritional science, and consumer-centric innovation. This review explores emerging trends that redefine pet nutrition,
including the integration of alternative protein sources such as insects, algae, and yeast to address environmental and
ethical challenges. The growing emphasis on eco-friendly manufacturing practices, such as the adoption of
biodegradable packaging and local ingredient sourcing, reflects an industry-wide commitment to sustainability.
Advances in functional nutrition are highlighted, showcasing products tailored to support gut health, joint care, and
mental well-being, driven by breakthroughs in understanding the gut-brain axis. Technological innovations, including
Al-driven formulation, DNA-based diet personalization, and precision fermentation, are enhancing product quality
and sustainability. The rise of vegan and plant-based pet diets, alongside evolving consumer preferences for
transparency and premium offerings, underscores a shift toward ethical and health-conscious consumption. This
paper critically examines these developments, their market implications, and identifies avenues for future research to
support industry growth and innovation.

Keywords: sustainability; alternative proteins; functional nutrition; technology; consumer
trends.
HOBBIE MHHOBAIIMHU B UHAYCTPUU KOPMOB JJISI JOMAIIHUX
KNBOTHBIX, YCTOMYUBOE PABBUTUE, IMTAHUE U
NOTPEBUTEJILCKUE TEHAEHIIUU B 2024 TOAY
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DnexTpoHHas ouTa aBTOpa-KoppeclonenTa: rishavvet42@gmail.com. *

Huoycmpusn kopmos 0na oOomawinux dncugomuvlx 6 2024 200y nepercusaem nepeiomMHblii MOMEHH,
OMMEYEHHbII PeCONIOUUOHHBIMU OOCHUICCHUAMU 6 00/1ACMU YCMOUYUE020 PA3GUMUs, HAYKU O RUMAHUU U
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UHHOGAYUIl, OPUEHMUPOBAHHLIX HA nompedumensa. B Ooannom o0630pe paccmampueaiomca HoGble mMeHOeHUUU,
Komopbvle nepecmampueaionm  KOHUENYUI0 NUMAHUA  OOMAUWIHUX  JCUGOMHBIX, 6KII0UAA  UHMEZPAYUI0
AbMEPHAMUBHBIX UCHOUHUKOB DeNKa, MAKUX KAK HACEKOMBbLE, 6000POCTIU U OPOIHCIHCU, OIS peuieHUA IKONO0ZUYEeCKUX
u smuyeckux npoonem. Pacmywiee gnumanue K 3K0102u4HbIM MEMOOAM NPOU3EOOCINEA, MAKUM KAK UCNOb306AHUE
ouopaznazaemoll yNAaxKO8KU U HNOUCK MECHIHBIX UHZPEOUEHMO08, OMPAdICACHl CHmpemMieHUue 6cell ompaciu K
ycmoiiuugomy — pazeumuiro. Ommeuaiomca  oocmudiceHus 6  oodnacmu  (PYHKYUOHANLHO20 ~ NUMAHUA,
0eMOHCmPuUpyIoOmcs npooyKmul, NPEOHA3HAYUEHHbBIE 0J13 NOO0EPHCAHUA 300P06bA KUMEYHUKA, YX00a 34 CYyCMagamu u
RCUXUYECKO20 O1AzONONYUUA, UMO 00YCI06/1EHO NPOPBIEAMU 8 ROHUMAHUU OCU «KuuiedHUK-mo32». Texnonozuueckue
UHHOBAUUU, 6KNI0YAA PA3PAOOMKY PeUenmyp HA OCHOBE UCKYCCIEEHHO020 UHMENIeKmMd, REPCOHAIUZAYUI0 PAUUOHA
Ha ocnoee /JHK u npeyusuonnyio ¢hpepmenmayuto, nogvluiaiom Kauecmeo u ycmouiuugocmov npooykyuu. Pocm
RONYNAPHOCHMU 8€2AHCKUX U DPACIMUMENbHBIX Ouem 074 OOMAUIHUX HCUBOMHBIX, HAPAOY C PA3BUBAIOWUMUCA
nompeoumensCKumMu NPeOnoOYmeHUAMU 6 OMHOUWIEHUU RPO3PAYHOCIMU U  NPEMUANbHBIX  NPeONoHCceHull,
noouepkueaem coeuz 6 CHIOPOHY IMUUHOZ0 U 3A00mAULE20CA 0 300p08be nompednenus. B oannoii cmampe
KpUumu4ecKu paccmampuearomes 3mu UMeHeHUA, UX NOCne0Cmeun 07 PLIHKA U ONPeoensiomca HANpaeneHus
0yOyugux uccne006anuii 01 HOOOEPHCKU pocma U UHHOGAYUTL 6 OMPACTU.

KuroueBsble ciioBa: ycroiiunBoe pasBuTue, ajJibTepHATHBHbIE 0e/IKd, yHKIHOHAIBHOE IUTAHHE,
TeXHOJIOTHH, MOTPedNTEJbCKHE TPEHABI.

2024 ’KbLIbI Y1 JKAHYAPTAPBIHBIH A3BIK-TYJIIK OHEPKOCIBIHIH,
"KAHA UHHOBALIUSLIAPBL, TYPAKTBLIBIK, TAMAKTAHY
’KOHE TYTBIHYILLILIK TEHJEHIMSLIAPBI

PULIAB KYMAP* AHKUT LLIAPMA

(PKanyapJsiapiaH aJbIHATBIH 6HiMAEP TEXHOJOTHSACHI JeNapTaMeHTI,

Berepunapusi FeUIBIMAAPBI KOJLIEIHKI KIHe FLIbIM akagemusicbl, DUVASU, Marxypa, 10.11., Yuaicran
MaJ mapyamiblIBIFBIH OacKapy AenapraMeHTi, Berepunapus :xoHe :KaHyapiap FbLILIMIAPbI KOJLJIELKI,
GBPUAT, [lanTHarap, Yrrapakxana, YHAiCTaH)

ABTOP-KOPPECIIOHACHTTIH AEKTPOHIBIK rmomTackl: rishavvet42@gmail.com. *

Yii srcanyapnapovina apnanzan mamax, onepracioi 2024 rncolnvt mypaKmolivlK, MamMaKmany ulavlmobl HcIHe
MymuvlHywivi2a 0a2blmmanzan UHHOGAUUANAPOAZbL DPEBOSIIOUUANBIK MHCemicCmiKmepmen epeKuielleHemin Kyooliy
Hykmecinde myp. byn wonyoa Kopwazan opma mMeH IMUKAIBIK Macenenepoi wieuly yuwin xnconoikmep, 6anovipiap
JHCoHe AUIBIMKBLIAD CUAKMbL 0a1amansl aKyvl3 Ko30epin 0ipikmipyodi Koca, yil HcanyapiapolHovlH, mamaKkmaHybli
Kaiima aHoIKMAlimsle O0aMbln Kele HCAMKAH MeHOeHyusnap Kapacmulpvlnaovl. buonozusanvik wvlovipaiimoin
Kanmamanapovl RAiOAnamny dHcone Hcepliiikmi unzpeouenmmepoi aay CUAKMbL mMYpaKmuvl OHOIpic adicmepine
HA3apObIH, apmysvl CANAHbIY MYPAKMBLILIKKA 0e2eH aoanoviebli Kopcemedi. DYHKUUOHANOb! MAMAKMAHYOa2bl
Jcemicmixmepoi aman omeoi, imtek-mu 0cin mycinyoezi ycemicmixmepze HezizoenzeH iuieK 0eHcaynbl2vlt, Oipinecken
Kymimoi Jcane NCUXUKANBIK 2T1-AyKammbl KO104y2a apHan2an oHimoepoi kopcemeoi. Texnonozuanvik unnosayuanap,
convty intinoe Al nezizinoezi gpopmynanapowt azipney, /IHK nezizinoe ouemansl ycexenenoipy rncone 021 auibliny OHim
canacel MeH MYpaKmuvlIbleblH JHcakcapmaowvl. Yil JcaHyapnapvlHa apHAi2aH 6e2emapuaHoblK HcaHe OCimoik
Hezi3inde2i Ouemanapovly MAaHbLIMAIObLIbIZLIHBIY, APMYbl, COHbBIMEH KAMApP MYmMbIHYULbLIAPObIH MOJI0IPIIK NeH
npemuym ycolHpicmapaa 0ezen 6eimoinikmepiniy 0amyvl IMUKATIBIK HCIHE OCHCAYIbIKMbL CAKMAY2a 0azblmmanzaH
mymulHy2a Kapai aybicyosl kopcemeoi. byn maxana ocol 03zepicmepoi, onapoviy HApbIKKA 2CePin CblHU MYP2blOaH
Kapacmulpaowl JHeane canadazol 0Cy MeH UHHOGAYUARDI KO0y Yulin Oonauiak 3epmmey 6a2blmmapblii aHbIKMAaiiobl.

Heri3ri ce3gep: TypakThl gamMy, ajbLTePHATUBTI 0e0KTap, (PYHKUMOHAJIBLIK TaMaKTaHY,
TEXHOJIOTHSIIAP, TYTHIHYIIBLIBIK TeHAEeHI[UIap.

Introduction environmental stewardship [1]. Key industry

The pet food industry has evolved from innovations include the adoption of alternative
merely addressing nutritional basics to becoming a proteins such as insects, algae, and plant-based
sophisticated market, closely mirroring human sources, which not only reduce environmental
food trends. This transformation is underpinned by impact but also offer high nutritional value [2].
an increased focus on sustainability, health Sustainable practices, including biodegradable
consciousness, and technological innovation. In packaging and localized ingredient sourcing, are
2024, pet owners are more informed and discerning further reshaping the sector. Concurrently,
than ever, driving demand for products that advancements in nutritional science have led to
prioritize ethical sourcing, functional nutrition, and functional pet foods that target specific health
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concerns, such as digestive health, joint mobility,
and mental well-being, often leveraging insights

from the gut-brain axis.  Technological
breakthroughs,  particularly  in  Al-driven
formulations and DNA-based dietary

personalization, are enabling precise nutritional
solutions tailored to individual pets [3,4]. These
advancements reflect a growing trend toward
customization, with premium offerings catering to
pets’ specific dietary and health needs. Despite
economic challenges, many consumers remain
willing to invest in such high-quality products,
while others turn to affordable private-label
options.

This review examines these dynamic trends
and their implications, providing a comprehensive
analysis of how sustainability, precision nutrition,
and personalization are driving the industry's
growth. By integrating insights from the latest
market data and academic studies, this paper

Tablel: Protein Sources and Their Impact

highlights the challenges and opportunities shaping
the future of pet food innovation.

Alternative Proteins:
Solution

The inclusion of alternative protein sources
such as insects, algae, yeast, and plant-based
ingredients is revolutionizing the pet food
market[4]. These novel proteins not only meet the
growing demand for sustainability but also offer
significant nutritional advantages. As pet owners
become more environmentally conscious, they are
increasingly inclined to choose pet foods made
from alternative proteins, which align with ethical
sourcing and sustainable practices. Moreover,
these protein sources contribute to reducing the
environmental footprint of pet food production, as
they require less land, water, and other resources
compared to traditional animal-based proteins like
beef or chicken[5.6].

A Sustainable

Protein Environmental Impact Nutritional Benefits Examples
Source
Insects Low water and land use, reduced ||High-quality protein, essential amino Black soldier fly meal,
greenhouse gas emissions acids, and micronutrients cricket protein

Algae Carbon-negative production, Rich in omega-3 fatty acids, Algal oil-infused products,

g efficient resource use antioxidants, and trace minerals spirulina supplements

Contribution to circular economy, || Immune-enhancing properties, high |[|'Yeast-based treats, functional
Yeast - . . L : -
low ecological footprint in B-vitamins and minerals pet food additives

Plant- Reduced greenhouse emissions, High fiber content, antioxidants, Legume-based kibbles, pea
based lower resource consumption plant proteins protein formulations

Sustainability Initiatives

Packaging Innovations

The demand for sustainability within the pet
food industry has been particularly evident in the
area of packaging [7,8]. With an increasing
awareness of environmental issues, consumers are
pushing for products that reflect eco-conscious
practices. Consequently, packaging innovations

Table 2. Key Sustainability Practices and Their Impacts

that are recyclable, biodegradable, and upcycled
are becoming more common as industry standards,
reshaping the way pet food manufacturers
approach their product designs and materials [9].
These initiatives not only reduce the environmental
footprint of pet food packaging but also align with
broader global sustainability goals [10,11].

| Sustainability Practice ||

Description ||

Impact |

Biodegradable Packaging

Materials that naturally
decompose over time

Reduces landfill waste,
mitigates plastic pollution

Upcycled Ingredients

Repurposing by-products
from food processing

Minimizes resource wastage,
promotes circular economy

Locally Sourced Ingredients

Sourcing ingredients from
regional producers

Reduces supply chain
emissions, supports local
economies
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These sustainability initiatives not only
reflect a shift toward environmental responsibility
but also resonate with the growing consumer base
that prioritizes sustainability in their purchasing
decisions. As the pet food market continues to
evolve, these innovations will play a crucial role in
shaping the industry's future, driving both
economic and environmental benefits.

Functional Nutrition

Growing Demand

Functional pet foods, which target specific
health concerns, are gaining significant traction in
the pet food market [12.13]. With pet owners
becoming increasingly aware of the importance of
personalized care for their animals, there is a rising
demand for foods designed to address particular
health needs such as gut health, joint mobility, and
mental wellness [13]. These products are no longer
seen as luxury items but are regarded as essential
components of maintaining long-term pet health.
Pet foods enhanced with ingredients targeting these
issues are especially popular as consumers seek to
improve their pets' quality of life by managing or
preventing common health issues through diet.
Functional pet foods typically contain a variety of
specialized ingredients that target distinct
physiological areas [14,15] These include
probiotics and prebiotics for digestive health,
glucosamine and omega-3 fatty acids for joint

Table 3. Key Functional Health Areas and Their Ingredients

support, and adaptogens or calming herbs for
mental wellness [16,17]. Such formulations are
often marketed as a way to provide pets with a
holistic approach to health, addressing both
physical and behavioral needs [18].

The Gut-Brain Axis

Emerging research into the gut-brain axis is
driving the development of pet foods that address
both physical and mental health. The gut-brain axis
refers to the biochemical signaling that takes place
between the gastrointestinal tract and the central
nervous system, influencing mood, behavior, and
cognitive function [19,20]. Studies in human
nutrition have demonstrated that gut health can
directly impact mental well-being, and this
knowledge is now being translated into pet food
formulations.

Early-stage trials are exploring how
probiotics, prebiotics, and other gut-friendly
ingredients can not only support digestion but also
enhance behavioral health in pets [21]. This could
lead to future pet food innovations that integrate the
latest findings from human nutritional science to
improve the physical and psychological health of
animals. As the understanding of this connection
deepens, pet food manufacturers may increasingly
incorporate gut-health-focused ingredients
designed to promote a healthier, more balanced pet
mind and body.

I:gilut? Key Functional Ingredients Benefits Product Examples
Gut Health Probiotics, prebiotics Improves digestion, boosts immunity, Probiotic kibble, digestive
supports overall gut health health chews.
. Glucosamine, omega-3 fatty Enhances mobility, reduces Joint health chews, omega-3
Joint Health . ; - ? : . .
acids inflammation, relieves pain infused kibble.
Mental . Reduces stress, promotes balanced Herbal-infused soft chews,
Adaptogens, calming herbs R i . .
Wellness behavior, improves cognitive function calming supplements

Technological Advancements in Pet
Nutrition

Precision Nutrition

Technological advancements are reshaping
the landscape of pet nutrition, enabling more
personalized and sustainable approaches to feeding
pets [22,23]. Precision nutrition, driven by

innovations such as DNA testing, artificial
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intelligence (Al), and precision fermentation, is
revolutionizing how pet foods are formulated
[23,24]. These advancements not only aim to
improve the quality of pet food but also to enhance
its efficiency and sustainability, ensuring that pets
receive optimal nutrition tailored to their specific
needs.
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Table 4. Key Technological Applications in Precision Nutrition

| Technology || Application | Example |
DNA Testin Personalized dietary Tailored breed-specific diets that meet
g recommendations individual health needs
Al (Artificial . Al-driven recipe development for customized
Intelligence) Automated food formulation diets
Precision Sustainable rotein production Lab-grown meat alternatives that replicate
Fermentation P P animal protein

These technologies are driving a shift towards
more personalized, sustainable, and ethical pet
nutrition. As they continue to evolve, they will likely
contribute to the development of pet food products
that not only meet the specific health needs of pets but
also align with broader sustainability and animal
welfare goals.

Rise of Vegan and Plant-Based Diets

The vegan pet food market has witnessed
remarkable growth and is projected to continue
expanding at an annual rate of 12% [25,26]. This

Table 5. Key Types of Vegan and Plant-Based Diets

surge is largely driven by ethical considerations
regarding animal welfare and increasing consumer
awareness of environmental sustainability [27,28] .
As more pet owners look for alternatives to traditional
meat-based diets, plant-based and vegan options are
emerging as key segments within the broader pet food
market [29] . These diets are not only seen as a way
to align with ethical values but are also viewed as
sustainable alternatives to the environmental
challenges posed by conventional animal farming.

| Diet Type || Primary Ingredients || Nutritional Considerations |
. . . Must ensure complete protein profiles and
Vegan Lentils, chickpeas, grains adequate amino acid profiles [30]
Flexitarian Plant-based ingredients with Balancing sustainability and nutrition with
limited meat reduced animal-based protein [31]

Consumer Behavior Shifts

Consumer behavior in the pet food market is
undergoing a significant transformation, largely
influenced by economic factors, evolving values,
and an increasing demand for transparency in
sourcing and ethics [32,33]. As the pet food market
becomes more diverse, consumers are exhibiting
divergent preferences, leading to the rise of two
distinct trends: one that prioritizes budget-
conscious choices and another that leans toward
premium, personalized products [34] . This dual
trend reflects both economic pressures and a
growing interest in personalized care for pets.

Budget-Conscious Choices

In response to economic uncertainty and
rising living costs, many pet owners are turning to
more affordable private-label products. These
budget-conscious consumers are increasingly
seeking cost-effective options without
compromising on the basic nutritional needs of
their pets [35[. Private-label brands, which offer
similar quality to established branded products at
lower prices, are gaining popularity among
consumers who want to reduce spending without
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sacrificing the essential components of a pet’s diet.
Retailers are expanding their offerings of private-
label pet foods to cater to this growing demand.
These products typically emphasize the core
requirements for pet nutrition, focusing on
ingredients that meet the basic needs of pets while
keeping costs low [36]. While these products may
not always feature the innovative or functional
ingredients found in premium options, they provide
a viable alternative for consumers with limited
budgets. The growth of private-label brands
underscores the importance of affordability in
shaping consumer purchasing decisions, especially
during periods of economic stress.

Premium Product Interest

On the other end of the spectrum, there is a
growing consumer interest in  premium,
personalized pet foods that promise higher-quality
ingredients and tailored nutritional benefits [37].
Driven by a desire for optimal health outcomes for
their pets, many owners are willing to invest in
products that offer enhanced functionality, such as
foods that target specific health concerns (e.g., joint
health, gut health, mental wellness). These
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products are often marketed as "premium™ due to
their superior ingredients, ethical sourcing, and
technological advancements in formulation, such
as DNA-based dietary recommendations and
personalized nutrition. Consumers are also
increasingly prioritizing transparency and ethical
claims when selecting premium pet foods. They
seek assurances that the ingredients used in their
pets' diets are responsibly sourced, free from
harmful additives, and produced in
environmentally sustainable ways. The growing
focus on ethical production practices—ranging
from cruelty-free sourcing to environmentally
friendly packaging—reflects a broader societal
shift toward more conscious consumption. These
premium products not only promise superior health
benefits but also align with the values of consumers
who are more informed and concerned about the
ethical implications of their purchases.

Transparency and Ethical Claims

Transparency has become a key factor in
driving consumer purchasing decisions. Pet owners
are increasingly demanding information about the
sourcing, sustainability, and ethical practices behind
the products they buy [38]. Labels that emphasize
traceability, ethical sourcing, and certifications such
as organic or fair trade are particularly attractive to
consumers who wish to make more informed and
responsible purchasing decisions. This trend is
reshaping the pet food industry, with manufacturers
placing greater emphasis on clear, honest marketing
that highlights their commitment to sustainability and
animal welfare. The shift in consumer behavior, from
seeking affordable options to investing in
personalized, ethically produced foods, highlights the
evolving nature of the pet food market. As economic
pressures fluctuate, pet owners are finding a balance
between cost and quality, opting for private-label
brands when necessary while simultaneously
embracing premium offerings that align with their
values and desire for optimal pet care.

Challenges and Future Directions

As the pet food industry continues to evolve,
several challenges must be addressed to ensure the
sustainability and growth of the sector. These
challenges range from supply chain disruptions to
regulatory hurdles surrounding the use of novel
ingredients. However, they also present
opportunities for innovation and advancement,
particularly in the areas of alternative proteins and
functional pet foods.

Supply Chain Disruptions

The pet food industry, like many others, has
faced significant supply chain disruptions in recent
years, exacerbated by global events such as the
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COVID-19 pandemic, geopolitical tensions, and
extreme weather conditions [38, 39]. These
disruptions have resulted in ingredient shortages,
rising costs of raw materials, and delays in
production timelines. As pet food manufacturers
rely on a complex network of global suppliers, any
disruption to the supply chain can have far-
reaching consequences on product availability and
prices [40]. The volatility in the supply of key
ingredients, such as meat, grains, and specialized
supplements, has forced companies to explore
alternative sources and consider more resilient,
localized supply chains to mitigate future risks.
Regulatory Hurdles for Novel Ingredients
Another significant challenge is the
regulatory landscape surrounding the use of novel

ingredients, particularly those derived from
alternative proteins like insects, algae, and
precision fermentation [40]. While these

ingredients offer promising solutions in terms of
sustainability and nutritional value, their approval
for use in pet foods is subject to stringent
regulations that vary by region. In many countries,
the use of novel proteins in animal feed and pet
food is closely regulated to ensure safety and
nutritional adequacy. For example, insects are still
not widely recognized as a standard ingredient in
pet food in certain markets, despite their proven
benefits as a sustainable protein source. Navigating
these regulatory hurdles requires significant
investment in research, testing, and collaboration
with regulatory bodies to ensure the safety and
efficacy of these new ingredients.

Scalability of Alternative Proteins

While alternative proteins offer a promising
solution to the environmental challenges posed by
traditional animal farming, one of the key obstacles
to their widespread adoption is scalability. Many
alternative protein sources, such as insects, algae,
and plant-based proteins, require specialized
production processes that are not yet fully
optimized for large-scale manufacturing. Ensuring
that these proteins can be produced in sufficient
guantities to meet the growing demand for
sustainable pet food is a complex challenge. Future
research should focus on improving the scalability
of these production methods to ensure that they can
be commercially viable without compromising
their sustainability benefits. This may involve
advancements in biotechnology, more efficient
farming practices for insect and algae production,
and innovative supply chain solutions to reduce
costs and improve efficiency.

Exploring New Health Benefits
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As the pet food market becomes increasingly
focused on functional nutrition, there is significant
potential for future research to explore new health
benefits and address emerging pet health concerns.
The growing interest in the gut-brain axis, for
example, offers an exciting area for innovation, as
research suggests that the health of the gut
microbiome is closely linked to various aspects of
mental and physical well-being. Developing
functional foods that enhance both the physical and
behavioral health of pets could revolutionize pet
care and nutrition. Additionally, further research
into the role of specific nutrients and supplements
in preventing chronic diseases, such as arthritis,
obesity, and cognitive dysfunction, will continue to
shape the next generation of pet food products.

Conclusion

The pet food industry is poised for
significant growth, driven by advancements in
sustainability, precision nutrition, and
technological innovation. However, challenges
such as supply chain disruptions, regulatory
obstacles, and the scalability of alternative proteins
must be addressed to ensure that the industry can
meet the increasing demand for ethical,
sustainable, and personalized pet food products.
Future research will play a critical role in
overcoming these challenges, enabling the
development of new ingredients, formulations, and
manufacturing processes that will help shape the
future of pet nutrition.
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Hamudicecinoe OuzUOpPoOKeepUEeMUHHIY, UHZUOUMOD/IbIK Kacuemmepi OHblH KOHUEHMPAUUACLIHA miKenell mayenoi
eKeHI aHbIKmManovl: oHimoezi OucUOPOKEEPUEMURHIH Yeci HeQYPIbIM HCO2apbl $0J1Ca, MOmuley RPOYeECci COYPIbIM
basynaiovt. Conblmen Kamap, anvlH2aH 0epeKmep OuzuopoKeepuemunoi mokogepo.i Hcane acKkopouH KoluiKbli1bILMeH
Oipikmipin K010any maidsviyy 6acmanksl Mmomul2y OHIMOEPINiH HCUHAIYbIH A3AUMAMbIHbIH KOpCemmi.

Heri3ri ce3nep: KbIJIKBI eTiHiH KapThlIail ¢padpuKaTTaphl, KBUIKbBI Malibl, TUTHAPOKBEPIETHH,
ACKOPOMH KbIIIKbLIbI, TOKO(epoJ1, IePOKCH/I CaAHBbI, KbIIIKbLI CAHbI, THOOAPOUTYP CAHBI.

BJIMSHUE NTPUPOJHBIX AHTUOKCUJIAHTOB HA IIOKA3ATEJIN KAYECTBA U CPOK
XPAHEHUSA MACHBIX TIOJTY PABPUKATOB 3 KOHUHbI

HK. ABHIIBMAXXUHOBA*, A.M. TAEBA, 5.A.PCKEJI/IUEB,
AU MATUBAEBA, C.E. UBPAUMOBA

(AJIMATHHCKHH TEXHOJIOTHAYECKU YHHBEPCHUTET,
Pecnyoauka Ka3zaxcran, 050012, r. Anmarsl, yii. Tosae 6u 100)
DrekTpoHHast ovTa aBTopa-koppecnonjenta: abilmazhinova85@mail.ru*

Konuna u ee npodykmot MoxcHo cuumams nuugeii ¢ 8bICOKOI NUULEE0U YeHHOoCmbI0. B nacmoswee epemsa
RPUMEHSAEMCA MHONCECHIB0 MEM 0006 013 Yiayuenus neychocmu maca. Ilompeonenue KOHURbL HE3HAYUMENBHO NO
CpagHenulo ¢ Opyzumu MpaouyuoOHHbIMU GUOAMU MSCA, MAKUMU KAK 20810UHA, KYPUUA UU CUHUHA, KOMOpblE
20pazoo sadicnee 6 payuone uenoseka. Konuna oonadaem npesocxoOHsimu nUmamensHyMu C60UCMEAMU, MO eCHb
OHA COOEPICUm MAILO0 IHCUPA, HO2AMA HCELE30M U UMeen 01a2oNPUAMHBLIL OUemUYeCKUll RPOPULL HCUPHBIX KUCTIOM
C BbICOKUM COOEPIHCAHUEM HEHACBIUEHHBIX HCUPHBIX KUc1om u eumamuna B. B cmamobe npedcmasnenst oannvie o
GNIUAHUU AHMUOKCUOAHMA HPUPOOHOZ0 NPOUCX0NHCOCHUA — OUZUOPOKEEPUEMUHA, ACKOPOUHOGOU KUCIOMbL U
mokoghepona — Ha CMAOUNBLHOCHIL CE0ICHE KOHCKUX MHCUPO8 npu XpaneHuu. B kauecmee mamepuana onsn
UCCNIe006AHUA Ml UCNOIB306ANU KOHCKUUL dcup ¢ oucuopoxeepuyemunom 0,01%, 0,025%, 0,05%, 0,75% coemecmno
¢ 0obagsnenuem acKkopoOuHo6ol Kuciomol u mokogepona é oozuposxax 0,05 % u 0,02 % k macce cvipvsa. B npoyecce
pabomsvl UCRONB3OGATUCH OOULENPUHAMbBIE MEMOObl U3YYeHUs PA36UMus OKUCAUMEIbHOI Rnopuu nymem
onpeodeneHus KUCIOMHO20, NEPEKUCHO20 U muodapoumyposozo uucen. Hccnedosanus nokazanu, umo
uHZUOUpylOWue Ce0lUCmea OuUZUOPOKEEPUEHUHA HANPAMYIO 3AGUCAM OM €20 KOHUEHMpAuuu: uem eviuie 003
ouzudpoKeepuemuna 8 npooyKme, mem meodieHnee npouecc oxucienus. Kpome mozo, nonyuennvie oanmsie
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nokaszaiu, 4Ymo ucno/ib3oeanue 0u2u0p01<6epuemuua 6 couemanuu ¢ moxotﬁepozwm u acxopﬁunoem? Kucaomoii
CHUJIcaem HAKoONJienue l’lpOdmeOG nePpeUUH020 OKUCIEHUA JHcupa.

KuroueBblie cjioBa: MsicHble MOJAY(AOPUKATHI M3 KOHMHbI, KOHCKHH KMpP, AMTUAPOKBEPUETHH,
aCKOpOMHOBAsSI KMCJI0TA, TOKO(EPOoJ1, NMepeKnucHoe YNCa0, KHCIO0THOE YHCJI0, THOOAPOUTYPOBOE YHCIIO0.

INFLUENCE OF NATURAL ANTIOXIDANTS ON THE QUALITY INDICATORS AND
STORAGE LIFE OF SEMI-FINISHED HORSE MEAT PRODUCTS

N.K. ABILMAZHINOVA*, A.M. TAEVA, B.A. RSKELDIYEV,
A.l. MATIBAYEVA, S.E. IBRAIMOVA

(Almaty Technological University, Kazakhstan, 050012, Almaty, str.Tole bi 100)
Corresponding author e-mail: abilmazhinova85@mail.ru*

Horse meat and its products can be considered a food with high nutritional value. Doing so may result in fire
or electric shock. Horsemeat consumption is marginal when compared with other conventional types of meat such as
beef, chicken or pork, which are much more important in the human diet. Horsemeat has excellent nutritional
properties, i.e. it is of low fat, rich in iron and it has a favorable dietetic fatty acid profile with a high content of
unsaturated fatty acids and vitamin B. The article presents data on the influence of natural antioxidants -
dihydroquercetin, ascorbic acid and tocopherol - on the stability of the properties of horse fats during storage. As the
material for the research we used horse fat with dihydrogquercetin 0.01%, 0.025%, 0.05%, 0.75% together with the
addition of ascorbic acid and tocopherol in dosages of 0.05% and 0.02% by weight of the raw material. During the
research, generally accepted methods were used to study the development of oxidative spoilage by determining the
acid, peroxide and thiobarbituric values. Studies have shown that the inhibitory properties of dihydroquercetin directly
depend on its concentration: the higher the proportion of dihydroquercetin in the product, the slower the oxidation
process. In addition, the obtained data showed that the use of dihydroquercetin in combination with tocopherol and
ascorbic acid reduces the accumulation of primary fat oxidation products.

Keywords: semi-finished meat products from horse meat, horse fat, dihydroquercetin, ascorbic
acid, tocopherol, peroxide value, acid value, thiobarbituric value.

Kipicne OJIaH aJIBIHATHIH OHIMIEP/l TaFaMIbIK KYHABUIBIFBI

JKbUTKBI €Ti KONTereH enjep/iH, COHBIH JKOFaphbl TaraM PeTiHJIE KapacThipyFra 0onazpl [2].
imrinae EypomnaHbiH koHe acipece A3MSHBIH ac- JKbuikpl eTiHiH OipKaTap madaaibl KacUeT-
Ma3JbIK JOCTYPIIEPiHiH MaHBI3IBI OOJITiH Kypai- Tepi Oap. bynm kKaH TambpIpmapbIiHBIH KaObIpFa-
nbl. KazakcTan COHFBI yaKbITTa JKBUIKBl ©CIpYMEH JapblHAa XOJECTEPUHHIH >KUHAIYbIHA KOJI Oep-
Oencenni aiHanbicyna. FeulbIMH  omeOueTTepi MEHTIH JIMHOJI J)KOHE JIMHOJICH Mail KbIIIKbUIIaphI-
TaJJjay JKOHE MAaTeHTTIK i34ey FhUIBIMH 3epTTey- HBIH KeIl MeJIlIepiHe OaijaHbICThI a1aM aF3achlHa
JIepre HETi3[eNTeH TEeXHOJOTUSHBIH OoIMaybIiHa manansr acep ereni [3, 4].
0ailJIaHBICTHI JKBIIKbI €TiHIH KOTJICTIH MaijaiaHy CoHBIMEH KaTap, KYpaMbIHIIa IOPyMEHICP
mIeKkTeysi exeHiH kepceTTi. COHIBIKTaH, >KBUIKBI MEH MHUHEpajaapiblH eadyip Memmepi Oap
eTIHEeH JKacairaH OHIMJIEp/iH, OHBIH IIIiHIe KBUIKBIHBI TMalfallaHy CeMi3ZiK, aTepoCKIepo3,
TypaJlFaH >kapThliai (abpuKaTTapAblH accOpTH- TUIEPTOHMUS, KYPEK, OaybIp, YHKbI 031 aypynapsl
MEHTIH KEHEeWTy OYTiHTI TaHaa pecnyOJinKa YIIiH koHe T.0. Oap amamujapja MeTaOONM3MHIH Kak-
©3eKTi MiHAeT 6061 Tadbuansl [1]. capybiHa bIKnan ereni. COHbIMEH Karap, MHUHE-

Kazipri 3aMaHFbl OHIIPICTIK KOMITAHUSIIAD pangap MeH IopyMeHiepre Oail >KbUIKbl €TiHIH
KeOiHece JKaHa OHIMICPIIH COTTLIITHE Tayesli Kypambl JUETOJIOITap aHeMHUsAaH 3apIan IIereTiH
XKoHe Oy Ka3ipri 09CeKeNecTiK NeH Te3 e3repeTiH ajgaMaapra €TTiH OChl TYPIH TYTBIHYABI YCBIHY
HapBIKTapAbl €CKepe OTBHIPBIN, OHM3HECTI COTTI YWiH KOJJAaHATBIH MAaHBI3Abl JA9Jed  OOJIBII
KYprizy YIIiH eTe MaHbI3Jbl Ooyiaabl. OHiMuep TaObLIAH [5].
naiiananymbsuiap apachlHAAFbl albIpMaIIbUIBIK- OcpiHpali TaOWFU aHTHOKCHUAAHTTAPIIBIH
Tapra, LIEKTeyJepre, MaijajgaHy XaraadiapbiHa Oipi-IUTruAPOKBEPLIETHH. JurunpoxsepLeTiH
KOHE OJICYMETTIK KYHJIBUIBIKTapFa OaiIaHbICTHI ('K, XanpIkapallbiK >KaIlbl aTaybl TAKCU(OIIVH)
TYpakTel emec Oenrim Oip KaKeTTUTIKTepi — TaOWF¥ aHTHOKCHJAHT HeMece OHO(IIaBOHOM]I.
KaHaraTTaHAbIpyFa OarbITTanFaH. JKbIIKBL €Ti MeH On opTypni eciMaikTepae Keszmeceli, Oipak Ken
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meumepae (4,5% neitin) Tex Cibip Oankaparaiibl-
HaH ( Larix sibirica ) mHemece Jlaypus OGankapa-
raiterHaH ( L. gmelinii) epexmeneneni. CoHABIKTaH
oJlap Cy-3TaHOJAbI SKCTPAKLIHUSIAY JKOHE OJlaH 9pi
xpomatorpadusuiblk  Tazapty  apkeutel  JII'K
OHEPKACITITIK OHIIPICIHIH HET13r1 muKi3aT 0a3ackl
00J1bITT TAOBLIANE [6, 7].

JWMrunpokBepLeTHHKEH, ayKbIMIbl (apma-
KOJIOTHSUTBIK OeTIceH IiIiri 6ap (praBaHOHOI TyBIH-
IObUTapel  TOOBIHAH — ajblHFaH  (DJIaBOHOW.
JMruipoKBepLUeTHHHIH aHTHOKCHIAHTTHIK 9CEPiH
3epTTey, ONapAbIH camackl MeH Kayilci3miK
KOPCETKIIMTEPIH TOMEHACTIICH, IUTHIPOKBEpIIC-
THH T[aijanaHelll, €T OHIMAEPIH  OHAIpY
TEXHOJIOTHACKHIH d3ipiey Oounbin Tadbutast [8, 9].

Kokl eTiHIH ~ XUMUSUTBIK — KYpambl
COWBUIFaH JKaHyapJlapJblH KachlHa OalIaHbICTHI.
Backa sxanyapnap TypJsiepi CUSIKTBI KYJIBIHAAp MEH
JKac OKBUTKBUIAPIBIH ©JIEKCeJepiHeH allbIHFaH
IIMKI3aT CYJbIH JKOFapbhl OONYBIMEH JKOHE aKybl3
OeH MaliJpIH a3 OOyBIMEH CHITATTaa bl

3epmmey mamepuanoapvl men 30icmepi

3epTTey mpolieciHme ~ Keleci  omicTep
KOJIJaHBUI/IBI:

1. ANbIHFaH JHMIUATEPAIH KBIIIKBLIT CaHbBI
(KC) EVS EN ISO 660:2009 omicine colikec
AHBIKTAIABI. AJIBIHFAH JUIUATED 3TUI CIIUPTIHIE
(99%) epitinin, 2 MHHYT KbI3IBIPBUIIBI, COMaH
KeiiH WHAMKATOp peTinae ¢deHondTarenHmi
kongana oteipein, 0,1 M KOH-fa Kapchbl BICTBIK
tutpaesai [10].

2. ITlepokcun caHbl THIPONEPOKCUATEPIIH
KaTtbicybiMeH Fe** monnapeinblH Fe*™ nongapbeina
JeiiiH TOTBIFY peaxIuschl HeTi3iH/e
CHEeKTPO(HOTOMETPHUSIIBIK S/1iCIIEH aHBIKTAN B Fe3
+ sxoHe SCN apachIHAarbl TYCTi KBICYIIBIH Iaia
00JIybl KaObIpFa OMICIMEH aJbIHJbI JKOHE OHBI
[Imen nen Xonmep HakThiiaabl. CiHipy 507 HM -
ne emmenm [11].

3. TuobapoOurypansik cansl Botsoglou sxoHe
Oackayiap 9JiCiIMEH aHBIKTAIbI [ 12].

Homuoicenep sncone o1apovt mankpliay

JUruapoKBepIeTUHHIH, ~aHTHOKCHIAHTTHIK
KacueTTepi Oap, ojlap 9pTypJii €T eHIMIEpPiHJeri
TOTBIFY TPOIECIH Oastynaraipl. 3epTTeyJIepaiH
HOTHXKETepi OOWBIHIIA, ¢apmka
JUTUIPOKBEPIICTHH KOCY JIMITUATEPIIH TOTHIFYbIH
0oceHJIeTiN, TOTHIFyFa TO3IMIUIIKTI apTThIPaIbI
XKOHE OHIMHIH cakTay Mep3iMiH y3apTyra
kemekTeceni. byn nepextep boxkko [13] xone
xoHe bu UYea [14] T1.6. 3eprreyumiiepai
HOTHXKEJIepIHE  Coiikec  Kenmemi.  3epTreyiiep
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KOPCETKeHJIeH, IUTUAPOKBEPLETUHIII  KOJJIaHY
TOTBIFY TPOIECTEpiHIH JaMyblHAAa TypaiFaH
KapThUIait (babpuKaTTHIH TYTHIHYIIBITBIK
KacUeTTepiH OapbIHIIA CaKTayFa MyMKiHJIIK Oepeni
[15]. Maiinapasl cakTay Ke3iHAe TOTBIKTBIPFBIIIKA
KapcChl 3epTTeyJiep TOTHIFYFa TO3IMII MaiiapablH

BLABIpAY JKBUTIAMIBIFBIH 0OoceHIeTETIHIH
pacraiias [16].

Hurunpoxseprietnaniy,  (JAI'K)  taimmi
J103aChl MEH €HT13Y o/IiCTepiH aHbIKTAYy YIIiH MINKi
KBUIKBI ~ MaiiblHAaH  yJITUIep  JalbIHAAIIbL.
Yarinepain 6ip 6emirine JI'K 0,01%, 0,025%,
0,05%, 0,075%, 0,1% JKOHE 0,2%

KOHIIEHTpAIUsUIapia KypraK TYPiHAE KOCBUIIBI.
3eprrenerin eH Temenri mosa 0,01% JI'K
OHTIPYIIiHIH YCHIHBICTAPBIHA COHKEC TaHIAIbI.

O1e0u IepeKKo3 APl TalAay HOTHKECIHAE,
ATK cnupt epitingicinge (CE) »xakcel epuTiHi
anpIikTarad. Oceiran  OabinanbicTel, JII'K-HbIH
ykcac jgo3aiapel  25% coupT  epiTiHAiCiHIe
epITiNIN, MHKI KBUIKBI MAaMBIHBIH YJITiIepi
nmanerHIanasr [17].

bakpuray ymrige JAI'’K kocbuimanmpl. Yiri
OHJIpiIreHHeH KeHiH t=2+4°C Temmeparypanaa
CaKTabIK.

IlepokcuaTepliH >KHHAKTAITYBI OOWBIHIIIA
anplaFaH  HoTwkenep (l-cypeT) KepceTKeHIeH,
0akpuIay YATICIHAE caKTayIblH TOPTIHII KyHiHEH
Oacrar MaiapapIH 0acTanKel TOTHIFY OHIMIEPiHIH
KapKbIH/IbI )KHHAKTAITYybl OaiKamabl.

Kypambinga 0,01% JI'K Oap yurinepae
cakTay/qeiH 12 ToyJirine NepoOKCH CAaHBIHBIH MOHI
Oaxpimaynan tuicinme 1,5% xone 4,5% TemeH
6osabl, Oy JII'K 103achIHBIH JKETKUTIKCI3IITH
aHblK KepceTTi. llepokcuarepai TeMeHIETyre
kareicThl THIMAIpek [I'K mozamaper 0,05% - man
0,075-xe nme#in Oonmel. 1 cyperTeH Kepill
orbipranbiHeiaail  JII'K  cnuptrik — epiTiHzici
MIEPOKCUATEPIH >KHHATYbIH a3alTyFa KAThICTHI
anpekaia trimmai [17].

KpIIKBIT CaHBIHBIH ©3repy JUHAMHUKACHI
conpiMern Katap 0,01% mo3aHBIH JKETKLTIKCI3
eKeHiH KepceTTi (2-cyper). bakpuiay ynrici men
0,01 — 0,025% mno3ackl Gap yJariiep yiiH KbIIIKbLUT
CaHBIHBIH MOHI cakray Mep3iMi OoWbl ic Ky3iHIe
Oipmeit Oonbim Kanmapl. AN KajfaH YATLIepJeri
KBIIIKBIJT CAaHBIHBIH MOHI aJFalllKbl YII YJrire
Kaparanna 1 mr/kr-ra a3 6omnel. Kypameiaga 1K
CHHPTTIK epiTiHmici Oap ynriiep yIIiH KHIILIKBLII
CaHBIHBIH MOHJIEPI aWTapibIKTaili TOMEH OOJIIbI
JAI'K  wmemmepi ©Oap, Oipak Kyprak Typie
KOJIIaHbLIAThIH YiIrijaepre Kkaparanaa [17].
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0 Toy 2 toy 4 toy 8 Toy 12 Toy
—&—Dbaksuray —8—0,01 —a—0,025 —>=0,05 —x=0,075
—o—0,1 —+0,2 —0,01+CE ——0,025+CE 0,05+CE
~8—0,075+CE —4—0,1+CE 0,2+CP

Cyper 1. Cakray mporecia/e KbUTKbl MAaHBIHBIH IEPOKCUAIHIH 63repy TUHAMUAKACH (MMOJB/O2 aKT)

Z —
j P |
3 l /

2 A

1 2

0

0 Toy 2 Toy 4 toy 8 Toy 12 Toy
—o—baxpuray —8—0,01 —4—0,025 —<—0,05 ——0,075
—e—0,1 ——0,2 —0,01+CE —0,025+CE 0,05+CE
—#8—0,075+CE —#*—0,1+CE 0,2+CP

Cyper 2. Cakray npoueciHie XbIIKbl MaHbIHBIH KBIIIKbUI CAHBIHBIH ©3repy AMHAMUKAChI (MI/KT)

MaiinapaplH KaidTajnaMma bIABIpay eHiMAepi- ann JAI'K kocbutran yarige THo6apOUTypabIK caHbl
HiH KHHAKTalybl OaKplIay YATICIHIE 6Te KapKbIH- YIIIiH HOpMajlaHFaH MOHI achlll KETIe/Il, IereHMEH
Ibl OOJJIBI 3-CypeTTe KOPCETIreH, KoHe 8 TIyIiK ATK wmemmepi 0,05% - naH acatblH yiTijepie
0oiibl cakTay Ke3iHAe THOOapOUTYpajbIK CaHbI MaiblH TOTBIFYBIHBIH KaliTagama eHIMAEPiHiH
yiuin 0,5 Mr/kr 6enrineHreH HopMaJaH achlll KeTTi, KUHAKTAIYBI €Ki ece 6asty 0ol [17].
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Cyper 3. CakTay npoIeCiH/Ie KbIIKbI MAWBIHBIH THOOAPOUTYPANTBIK CAHBIHBIH 63repy JHHAMUKACHI (MI/KT)

JKeITKBIHBIH, MHKI  MaiiblHA O KYPri3iireH
zeprreynep 0,01% JAI'K mo3acwelHbIH MaiinapabiH
TOTBIFY OY3BUTYJapbhlH a3aiTyga THIMAI eMec
ekeHiH kepcerTi. 0,05%-nan 0,2%-ra neitinri AI'K
Jo3ajapbl ChIHAK VJATUIEpiHAE TOTHIFY OY3BLIY-
JIApPBIHBIH JaMy JICHTCHiH TOMEHJCTTi, aianja
nozaHel TepT ece apTreipy (0,2%-Fa jelinH)
MEPOKCH] CaHbl, KBIIIKBUI CaHbl KoHE THOOAPOH-
TypalblK  CaHHBIH  MOHJCPIH  a3jgam  FaHa
TOMEHIETTI.

AnpiHFaH HoTHXenep kepcerkeHaeu, JI'K
CHUPTTIK EPITIHAI TYpiHIE KOCY THIMIIPEK OOIBI,
cebebi Oy oic OHBIH Mail MaccachlHa OipKeJKi
TapajgyblH KAMTaMachI3 eTe/i.

Ocpmaitma, JII'K crmpTrik epitingiciame
MaiibiH caaMarbl OokibiHIa 0,05%-man 0,075%-ra
JIEMIHTT 103aChl JKBUIKBI IIMKI MaWbIHBIH CAIlachl
MEH KayilCi3/iriH cakTay YIIiH eH THIMIi OOJbII
TaOBLUIAIEL.

ET eHiMzepiHIH TEXHOJOTHICHIHAA €T JKap-
ThuTall (paOpHUKATTAPBIHBIH PEIEHTYPAChIHIA ac-
kopOuH KeIKeUIB! (AK) 0,05% sxaHe Toxodepon
(T®D) 0,02% memmepinge Kocbutaasl. COHIBIKTAH,
aTaJiFaH KOMIIOHEHTTEPIIH JUTHIPOKBEPIETHHHIH
AHTHOKCHUJAHTTHIK KACHETIHE OCEepiH 3epTTell,
Ka)KeT OOJIFaH JKaraia eT OHIMIEPiHJIeT] J03aHbI
pETTEY Kaxer.

144

JUrunpokBepeTuHHIH, THIMII  JT03aCBhIH
aHBIKTAy VIIH IMHKI JXKBUIKBI MaWbIHAH VITiIEep
naisiaanapl. Ockl yIITIepre CUPT ePITIHAICIHIC
0,01%, 0,025%, 0,05% xone 0,075% KoHIICH-
Tpauusuiap/ia IUTUIPOKBEPLIETUH KOCHUIIbI. Maii-
JeIH MaccackiHa coiikec 0,05% ackopOMH KbII-
KbuIBI %oHE 0,02% ToKOhepos KochuI kL. bakbuiay
YATiCiHAE acKOpOWH KBIIKBIIBI MEH TOKO(epomn
KoJITaHbIIMaIbI [17].

Tokodepoa MeH acKOpOMH KBIIIKBUIBIHBIH
KOJIJIaHy MeJIIIEePiH e3repTy KakeT eMec, OUTKeHi
OJIAPJIBIH MaKCaThl T€K €T KypamIbl eHIMIepJeri
MainappiH TOTBIFY OY3BbUTYBIH OOJIBIpMAy FaHa
eMec, COHBIMEH KaTap TYC cUIarTaMalapbiH
TYpPaKTaHABIPY OO TaOBLIA B

[Mepokcunrepaiy >KMHAKTATybl OOMBIHIIA
anbiHFaH HoTWkenepneH (4-cyper) AI'K men Tto-
Ko(epoI1, acKkOpOWH KBIIKBUIBIH OipJecilt KoJIany
MalnapAplH 0OacTanmkbl TOTBIFY  ©HIMJAEPiHIH
KUHAITYBIH OasyaTaThIHBIH Kepyre 0omabl.

Tokodepoa MeH acKOPOMH  KBIIIKBLIBI
KOCBUIFaH 0apJIbIK yJIriiepAe NepoKCUATIH MoHi 12
tayiikke neiin 15-30% - ra TeMeH OOJIIbL.

KpITIKBIT cCaHBIHBIH ©3repy JUHAMHKACHI (5-
CYpeT) COHbIMEH KaTap TOKO(Eepoa MEH acKOpOuH
KBIIKBUIBIH eHri3y OPTaHOJIETI THKAIIBIK
KOPCETKIIITEPAl JKOFAITHA cakTay Mep3iMiH
y3apTyFa bIKHaj eTeTiHiH kepceTTi [17].
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Cyper 5. Cakray nponeciHie KbIIKbl MaHbIHBIH KBIIIKBUI CAHBIHBIH ©3repy AMHAMUKAChI (MI/KT)

MaiinapabIH eKiHIIUIIK bIIBIPaYbl OHIMIEPI- CaHbl YIIIiH OCJTrJIEHIeH HOPMaJIaH achlll KETTi, all
HiH >KHHAKTaIybl OapiblK YiAriiepae KapKbIHIbI 0,025% - 0,075% pmozamapel Oap yarinepai
OoyraH JKOK, Oakputay yirinepinae (6-cyper) THOOAPOUTYPAJIBIK CaHbl YIIIH HOpMaJIaHFaH MOHI
caktay Toymirine 0,5 MI/Kr THOOapOUTYpAabIK TeK 28 ToyIiKKe orapsl 6omabl [17].
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Cypert 6. Cakray mpoIieciHe KBUTKB MAaWBIHBIH THOOAPOUTYPANTBIK CAHBIHBIH ©3Tepy TUHAMUKACHI (MI/KT)

Matinapapiy OyiiHYy TpoIeciHae oJapiaa
yimma Maid KBIIIKBUIAAPHI, KOMIPKBIIIKBUIT Ta3bl
YKUHAJIAIBI, HOTHDKECIHE XOIII HiCTi CHITaTTamaap
e3repeni. COHbIMEH KaTap, KYIITi TOTBIFY KacHeT-
Tepi 0ap KOCBUIBICTAp TYy3iI€li — MEPOKCHITED,
THAPOTIEPOKCHATEpP, 0OC paaWKanigap, aTOMIBIK
orreri [17].

IIuki xeikel MaiisiHgars!r JITK tanganran
JI03aCBIHBIH THIMJIUITIH TEKCepy VIIiH KBUIKBI
eTiH cakTay OOHWBIHIIA TOXIpHOENiK 3epTTeyiep
XKYpriziani. byn MakcarTa eki TypJeri ToxKipuoesik
yirinep pavbiHganael AIK KocslimMaran Oakpuiay
yirici skoHe Mait MmaccaceiHa 0,025%, 0,05%,
0,075%, 0,1% HAT'K OGap coupTTik epiTiHzici
SHTi3UIreH ToXKIpuOemiK yiuritep. Opoip ToxKipu-
Oellik ynrire ackopOWH KBIITKBUTEI MEH TOKO(EpOIT
coiikecinme 0,05% xone 0,02% wmemmiepinme
KocwLIabI [17].

3eprTeyaep OKYprizy VIIiH KypambIH/Ia
15£1% w™aiiel 06ap KBUIKBI €Ti TalgaTaHBUIIbL.
XKouikp! eti Tapmanrad JII'K mo3acki chiHay yiimiH
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3epTTEY HBICAHBI PETiHIE TaHIALIbI, ce0ebi Oy
HBICaH/Ia BUTFAIIJIBIH KOTI MeJepi 6ap — maMaMeH
70%, an IT'K cyna Hammap epumi.

OHpipiIreHHEeH KeWiH OapJiblK albIHFaH
yirinep Oeuinin, t=-18°C+2°C TteMmmeparypaaa
CaKTaJIIbI.

ToTeiFy  OY3BUIBICTAPBIHBIH ~ OHIMICPIHIH
JKUHAKTAly JMHAMUKACBIH 3EPTTEy HOTHXKENepi
(7,8,9-cyperrep) OGakpuiay yITiCiHIE MEPOKCHII-
TEpIiH KapKBIHABI JKUHAKTAJIFaHBIH KOPCETTI,
oJIapAbIH KOHIeHTpanusicel 3,1 mmonsaer 22,0
MMoubre Jieiiin ecti. bynm 60 kyH cakray Oapsbi-
ChIHJIa OacTarnkpl MoHiIHEH 7,1 ece apThIK eKeHiH
kepcereni [17].

Byn perre Oakpuiay yATiCiHIE KBIIIKBLUI
CaHbl MOHJEpIHIH YJIFalobl OalKalabl KOHE
cakraynetH 30 Toymirine 2 1 KOH/kr-ra
OenTiJeHreH HopMaJlaH ackln TycTi. Tuabapourtyp
CaHBIHBIH MOHI OacTalKbl JEHreure KareIlcThl 14
ece octi [17].
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Cyper 9. JKbIJIKBI €TiH cakTay npouecinae THoO0apOUTyp CaHBIHBIH JUHAMHUKACBHIHBIH 03repyi (MI/KT)

ATbIHFaH HOTWKENEp KOPCETKEHIEH, Mail OHIMEP/iH TOTBIFYBIH TEXKETY YILUiH >KETKIIIKCI3.
maccacbiHa 0,025% sxone 0,05% AI'K nozanapsr Cakrayzaprg 60 xkyHire kapait, 0,025% xone 0,05%
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JAI'K JI03aJIaPBIH/IaF bl yuirinep OapibIK
3epTTeNeTiH KepceTkimTep OoiibiHIIa OaKbuIay
yIITiciHeH ic Ky3inge epekmenenteni [17].

JI'K mo3zacer 0,075% - nan 0,1% - ra mekinri
MIPOTOTUIITEPIC MIePOKCUATEPIIH KUHATYBI
AJFaIIKBI €Ki YJTire KaparaHaa enoyip Oasy »oHe
maMaMeH OipJIeH K bUIaM/IBIKIICH XKYPIi.

Cakray  OapbICBIHJa  JKBUIKBI  €TiHIH
MOJENBIIIK YATUIEPIHAETI MaWAbIH THIPOIUTH-
KallbIK  BIABIPAYbl 00C Mail KBIIIKbUIAAPBIHBIH
JKUHAITybIHA OKEJIM, OYJI 63 KE3€TiHAC KBIIIKbLUT
CaHBIHBIH MOHIH apTTHIpABL. Maii MaccacbiHa
0,075% »xone 0,01% JAI'K 6ap ynrinep 6oc mait
KBIIIKBUIIAPBIHBIH  JKAHATYBIHA TO3IMIL  OOJJIBI
xkoHe 60 Toymikke cakTay pyKcaT eTiIreH
HOpMaJaH alTapibIKTai acranst [17].

Kopvimuinoot

Taburu TEKTI JUTUAPOKEPIICTUHHIH,
ACKOpOWH KBIIIKBUIBIHBIH KOHE TOKO(EPOIIBIH
KBUIKBI €TIHEH €T XapTbulall (aObpHKaTTapbIHBIH
caKTay Mep3iMiHE 9CEpiH IKCIIEPUMEHTTIK 3ePTTEY
OJIap/Ibl KOJIaHY TOTBIFY MPOLECTEPiHIH JaMYBIH
0oceHneTyre MYMKIHIIK OEpeTiHiH KepCeTTi.
Crupr epitinaicinaeri Maii canmarbiaa 0,05%-1an
0,075% - ra peiiiHri AUTUIPOKBEPUCTHHII SHIi3Y
IIUKI JKBUTKBI MAMBIHBIH callachl MEH Kayilci3/iri
KOPCETKIIITEPiH CaKTay VIIIH €H THIMJI OOJIBII
TaOBLIAEI. AckopOuH KBIIIKEUTBI MeEH
Tokogeponabl comkecinme 0,05% sxone 0,02%
Meulepie KOCKaH/a, CaKraylaH KeiiHri 24 xyH
IIIiHae MUK MalblH CanaliblK CHUIIATTaMaiapbiH
JKOFAIITIIAl,  IUTHIPOKEPIETHHHIH  J[03aChIH
0,025% netiin TemeHneTyre Oomanasl. ACKOpOWH
KBIIIKBUTBIMEH JKOHE TOKO(epoiIMeH Oipre crupT
epITIHIICIHAErT MaMabIH cajaMarbl OOMBIHIIA
0,075%-nan 0,01%-ra neiiin AUTHAPOKEPIETHHI
KOCY OKBUIKBI €TIHIH JKOHE €T JKapThlLjai
¢dabpukarrapaey  (-18°C  temmeparypama) 60
TOyJNKKEe JIeliH cakTay Mep3iMiH y3apTyra
MYMKIHIK Oepeti.

ET eHepkocibinme pykcar eTireH Keuoip
aHTHOKCcHUIaHTTap  (OyTHIOKCHMaHW301,  OyTH-
JIOKCUTONYOJ, OyTHIATUIPOXWHOH *XoHE T.0.)
OHIMJIET'] )KOFaphl KOHIICHTPAIIMS/IA aJaM aFr3achIHa
YIIBI 3CEP €Tyl MYMKIH, ajl TUTUAPOKBEPIICTHH YIIbI
eMeC TaFaMJIbIK KocTia 00JIbI Ta0bLIaab! [18].
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NON-TRADITIONAL PLANT RAW INGREDIENTS IN
THE PRODUCTION OF MEAT AND VEGETABLE PATES

B. KHAMITOVA' , |. SADYRBAEVA *

(M.Auezov South-Kazakhstan University, 160000,
Kazakhstan Shymkent, Tauke Khan Ave., 5)
Corresponding author e-mail: barno-007@mail.ru

This article explores the use of non-traditional plant-based raw materials in the production of meat-and-
vegetable pdté. Duck meat and offal serve as the primary meat components, while the vegetable ingredients include
flaxseed and lentil flour, onions, garlic, sesame oil, carrots, table salt, cloves, ground black pepper, paprika, broth, and
water. The broth is utilized after cooking the duck meat. To create high-quality, multi-component meat products with
excellent organoleptic characteristics and to address deficiencies in specific nutrients, it is crucial to consider the
biological value and qualitative composition of the protein component. The quality assessment, based on organoleptic
and physicochemical indicators, was conducted using standard methods. The study also presents findings on the food
safety and microbiological indicators of the meat-and-vegetable pité. The research confirms that the pété with non-
traditional additives meets all regulatory requirements for microbiological safety and food quality. The development
of meat products, including pdtés, with plant-based additives not only enhances the technological properties of raw
materials but also enriches the products with essential nutrients and helps prevent potential functional disorders in
the human body. This approach represents a key focus area in the modern meat industry.

Keywords: pates, duck meat, non-traditional vegetable raw materials, by-products, flax meal,
biological value, organoleptic characteristics.

HETPAJUIIMOHHBIE PACTUTEJIBHBIE UTHI'PUIUEHTBI
B ITPOU3BOACTBE MACOPACTUTEJIBHBIX ITAIIITETOB

b.M. XAMUTOBA, U.P. CA/{bIPFAEBA

(FOskno-Ka3zaxcranckuii ynuepcurer um. M. A33oBa,
Pecnybauka Kaszaxcran, 160000, r. lllsimkenT, np. Tayke xana, 5)
DekTpoHHas oYTa aBTopa-Koppecnonaenta: barno-007@mail.ru

B cmamve usyueno ucnonvzosanue HemMpPAOUUUOHHOZ0 PACHUMENbHO20 CbHIPbA 011 NPOU3EOOCHEA
MmAcopacmumenvHozo nawimema. B kauecmee macnozo Komnonenma O0vliu UCHOIL3OHBI YMUHOE MACO U
cyonpodykmol. B kauecmee pacmumenbHoul uacmu HNPUMEHANUCH JbHAHAA U 4YeuesUUHAs MYKd, YK, YeCHOK,
KYHIICYMHOE MAC10, MOPKOBb, NOBAPEHHAS COlb, 26030UKA, MOJIOMbBLIL YEPHBLIL nEPel, NANPUKA, MOMAMHbBLI 0Y1bOH
u e6o0da. [lna cozdanus KauyecmeEeHHbIX MHOZOKOMNOHEHMHBIX MACHBIX HPOOYKMO8, KOmopble MOZym
KOMREHCUPO8ams HeOOCMAMOK ONPeOeeHHbIX NUMEBbIX GeUeCE, 6AXMCHA OUON02UYECKAA WEeHHOCMb U
Kauecmeennwlii cocmae 0e1Kk06020 Komnonenma. Ilpodykuyua maxoce O0o0dicha odnadamev  Xopowiumu
opzanonenmuueckumu ceoiicmeamu. OueHKa Kavecmea npPOBOOUNAC, NO OpP2AHONENMUYECKUM U U3UKO-
XUMUYECKUM HOKA3AMENAM C UCHOAb30GAHUEM OOWEenPUHAMBIX MemoouK. Pesynomamur uccnedosanus maxoice
GKII0OYAlOM GHAIU3 RUWLEBOU (e30nACHOCMU U MUKPOOUOI02UYECKUX HOKa3ameneil MACOPACHUMETbHOZ0
nawmema. Pe3ynomamul ucciedosanuil nooeepiHcoaron, YUMo NO MUKPOOUONOZUYECKUM NOKA3AMeNam u
0e3onacHocmu RUWEGLIX NPOOYKMO8 RAJIembl HOJIHOCHbIO COOMEEMCHIEYIOM HOPMAMUBHLIM MPEOOBAHUAM.
Cospemennas MACHAL NPOMBIUIAECHHOCb 3AHUMAEHICA NPOU3BOOCHBEOM MACHBIX HPOOYKMO8, MAKUX KaK
nawimemsl, ¢ UCHONb30BAHUEM NUULEEHIX O000A60K U UHZPEOUEHMO8 DPACHUMETIbHOZ0 RPOUCXONCOCHUA. Dmu
000a6KU He MONbKO YAYYULAION C8OUCHEA Cblpbi, HO U 0002awiaiom RPOOYKUUIO DPA3IUYHbIMU BeUleCEAMU,
npeoomepauias NOMEHYUAIbHble HAPYUIEHUS 300P06bA 8 OPZAHUIME.

KiarwoueBble cjoBa: mamTeTbl, MAACO YTKH, HETPAAUIIUOHHOE PACTUTE/ILbHOEC CBIPLE,
Cyﬁl’[pOIIyKTbl, JbHsIHasl MyKa, OoHoJIorHYecKas HEHHOCTDb, OPTaHOJCITUYCCKHUE NTOKA3aTECIU.
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ET-KOKOHIC HAIUTETTEPIH OHAIPY AEI'T I10CTYPJII EMEC
OCIMJIK MHI'PEJUEHTTEPI

b.M. XAMUTOBA, U.P. CA{bIPFAEBA

(M. 9ys3oB ateiHgarsl OHTYCTiK- KazakcTan yHuBepcuTeri,
Ka3zakcran Pecnyonnkace! IlIbiMkeHT K., Tayke XaH JaHFBLIBI, 5)
ABTOP-KOPPECIOHCHTTIH dJEKTPOH/BIK MomrTackr:_pbarno-007@mail.ru

Makanadoa oOecmypni emec 6cimOiK wWUKI3AmMbIH RANOANAHBIN, em-KOKOHIC nawimeminiy oHOipici
Kapacmuipvinzan. Kypamvinoa 3vievlp jicoHe dHcasblMblK YHbl, RUA3, CAPLIMCAK, KYHCIm Mmaiivl, c20i3, ac mysbl,
Kanamnulp, YHMAKmMai2an Kapa 6ypulud, nanpuka, cOpna jcaue cy bap Komnonenmmep Konoanwinzan. Yiupex eminen
0aiiblHOANI2AH cOpna nAdanansliaosl. Kypamsinoa ken KomMnonenmmi em OHIMOepIH dcacay yudiH OUONOUATBIK
KYHOWLIbIK, Kpumepuiiniepi meH aKybl3 KOMROHEHMIHIY CAnAanblK KypamviH eckepy Kaxcem. byn onimuin canacein
OP2aHOIENMUKAIBIK HCIHE (PUIUKA-XUMUATBIK KOpCemKiuimep 00lblHua 6azanay yHeainvl Kadvlioanzan adicmep
apkplbl  dicy3eze  acvlpvliovl. CoHbIMEH Kamap, em-KOKOHIC Rnauwlmeminiy mazamovlK Kayincizoici MmeH
MUKPOOUONOUANBIK KOpcemKiuimepi 3epmmendi. 3epmmeynep Hamudicenepi O0UbIHUA, MUKDPOOUOIOUATBIK,
KepcemKiwimepi Mmen 0acmypai emec Kocnanapvl 0ap em-KOKOHIC nauwimeminiy mazamowvlK Kayincizoizi
HOPpMamMuemiK Kyicammapea mosvlk, caliKec eKeni anvikmanovl. ILIukizammoly mexHonouAnslK Kacuemmniepine
acep ememin JicOHe OHIMOEPOi MaHBI30bl 3ammapmen 0ailblmyza, COHbIMEH Kamap MYMKIH 0oaamolH
dyukyuonandwvik  oy3vlLnynapoviy  andvlH  Aay2a  apHAIAH  OCiMOIK meKmec mazamovlK KOCRAnap MeH
Komnonenmmepoi naidanany, Kazipei 3amanesl OHepKacinmin, 6acvim daeimmapvinoty, Oipi 601610 MAOLLIAODL.

Herisri ce3nep: mamrerTep, yiipek eTi, JICTYpJi emec eciMAik MIMKI3aThl, cy0eHIMIEpP, 3bIFBIP
YHBI, OHOTOTMANBIK KYHIBLIBIK, OPraHOJICNITHKAJIBIK KOpceTKilTep.

Introduction consistency and biological value of the final product
At the moment, meat pates produced in [2].
processing enterprises of the agro-industrial Functional and therapeutic-prophylactic
complex are high-calorie homogeneous preserves, foods are designed to provide not only nourishment
the content of which is pure meat. The delicate and energy but also essential vitamins, dietary
texture of pates is achieved through special fibers, and biologically important substances.
methods of processing raw materials and selecting Additionally, producing such products expands the
ingredients according to the recipe. Meat pies are variety of goods offered by processing enterprises,
in great demand among the people. thereby boosting their economic activity by
Meat and meat-based products hold increasing net income and profitability. Currently,
significant promise as raw materials for developing meat products produced in meat processing plants
functional fods that not only deliver complete are predominantly high-calorie, homogenized
protein but also include biologically active canned foods, primarily composed of meat or its
components. Pates, in particular, exemplify meat byproducts. Expanding the range of patés can be
products that benefit from a manufacturing process justified from the perspective of optimizing the use
that facilitates the efficient use of raw materials and of available raw materials to maximize the
allows for the combination of various types of production of high-quality edible meat products.
ingredients. Typically, pate is a finely ground, Patés are meat products where the
paste-like product primarily made from boiled offal production technology enables the efficient use of
and baked in a mold. The recipe can be raw materials and allows for the combination of
supplemented with vegetable ingredients and other various types of ingredients. Besides meat, these
food components [1]. products can include vegetable materials and other
Many researchers agree that integrating meat food components [3].
with vegetable ingredients represents a highly However, many patés available in the regional
promising approach to addressing the challenge of market are high in animal fat and low in protein,
healthy nutrition. This combination yields high- which does not align with contemporary scientific
quality products with diverse compositions, broadens principles for designing healthy food products.
the product range, and enables the creation of Developing new types of patés involves maximizing
optimal, customized recipes that enhance the the use of diverse raw materials, including non-

traditional resources from the Republic of
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Kazakhstan, such as secondary and byproducts from
protein-rich animals and poultry [4].

L.V. Antipova, L.N. Tolpygina, and A.A.
Mishchenko have proposed a method for preparing
low-calorie paté using white poultry meat,
mushrooms, tomatoes, herbs, and lentils as the
meat components, with olive oil and spices as
vegetable components. This approach results in a
product with high biological value and a balanced
amino acid profile, which supports improved
digestion and metabolism [5].

Currently, most meat patés are calorie-dense
regardless of their chemical composition.
However, by utilizing raw materials more
efficiently and producing mixed meat products, it
is possible to increase the availability of patés that
are lower in calories, higher in protein, and possess
greater biological value [6].

Current recipes for mixed meat patés often
include processed grain and soy products as
vegetarian elements. Among these, butter pie is
highly regarded by experts for its exclusive
blended meat-vegetable paté recipes that ensure the
inclusion of specific nutrients. Typical ingredients
for making canned paté include minced beef, pork
or lamb liver, chopped brain, unsalted butter, fried
onions, high-quality table salt, sand sugar, and
various spices [6].

However, this method involves cooking the
ingredients at high temperatures for extended
periods, which significantly reduces the levels of
several physiologically active components,
particularly vitamins. This is a notable
disadvantage of the process. Additionally, the
inclusion of butter in the recipe is problematic due
to its high saturated fat content, which results in
elevated cholesterol levels in the final product.
Consequently, patés prepared using this recipe are
energy-dense [6].

Beef liver paté typically contains beef liver,
refined beef bone fat, full-fat soy flour, onion, red
sweet pepper, bone broth, CO2 extracts of nutmeg
and black pepper, vegetable lecithin, vitamin E,
beta-carotene, and salt.

The widespread use of genetically modified
soybeans has led to a negative perception of soy-
containing products among many consumers. As a
result, the inclusion of soy flour in the paté recipe
is viewed as a drawback of this technique [7].

The composition of beef fat is primarily
made up of saturated fatty acids, which does not
align  with  modern nutritional principles.
Additionally, incorporating a gas-liquid processing
phase for animal fats—designed to improve their
quality and utilize fats with lower quality
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indicators—adds complexity to paté
manufacturing.  This  complexity  reduces
productivity and increases the cycle count.
Furthermore, processing at temperatures ranging
from 70 to 800 degrees Celsius for extended
periods, along with intermittent high pressure,
results in increased energy consumption [7].

A recipe provided by the authors for meat-
vegetable paté includes diced cow liver, cooked
and pre-soaked chickpeas, vegetable oil, sautéed
onions, table salt, spices, carrageenan, and cooking
broth made from by-products [7].

One disadvantage of this method is the reliance
on pre-cooked beans. The high temperatures used
during processing cause protein denaturation, which
reduces the nutritional value of the product [8].

To enhance the functionality of the paté,
Zhumagul M.S. suggested adding peas and carrots
to a meat-vegetable paté recipe that already
includes lamb liver [9].

Incorporating different types of flour into
meat paté recipes can not only improve the
consistency of the meat mixture but also
significantly alter the flavor and aroma of the
finished product. Various types of flour, such as
those made from pea and bean sprouts, wheat and
barley sprouts, as well as flax meal and lentil flour,
offer nutritional and biological  benefits
comparable to wheat flour.

Flax meal, in particular, is a highly nutritious
plant-based protein source. It is rich in amino acids
such as arginine, valine, leucine, phenylalanine,
and tyrosine. Due to its low calorie content, flax
meal is suitable for producing products that meet
both functional and nutritional objectives.
Additionally, flax meal is known for its exceptional
water (137.5%) and fat (123%) absorption
capacities. It also exhibits a high emulsifying
ability when mixed with oil, particularly in
formulations containing 30% flax meal and 70%
oil [12].

Sesame oil is used as a substitute for animal
fats in semi-finished products, providing a rich
source of fatty acids. Excessive consumption of
animal fats has been linked to a rise in
cardiovascular diseases among the population.
Regular use of sesame oil, however, can positively
impact cardiovascular health by improving vein
tone, enhancing their strength and flexibility,
reducing "bad" cholesterol, and normalizing blood
pressure. Moderate consumption of fatty liquids
like sesame oil has also been associated with an
increase in platelet count [13].

Our goal is to broaden the range of meat
products by developing a functional paté with a
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balanced chemical composition, exceptional
sensory qualities, high nutritional value, and
beneficial nutritional properties [13].

Poultry meat is a highly nutritious product,
rich in easily digestible proteins, vitamins, and
essential fatty acids. It provides healthy and
satisfying proteins at a lower cost compared to
other types of meat, making it economically
advantageous. The production and sales of poultry
meat and its processed products are crucial for food
safety and hold significant societal value [14].

To address deficiencies in trace elements
and vitamins, diversifying food ingredients is an
effective strategy. Incorporating plant-based
protein sources such as lentils and flax, and
carbohydrate sources like pumpkin and carrots, can
help balance the nutritional profile. Additionally,
spices, medicinal herbs, and raw plant components
can be used to enhance both the flavor and aroma
of the paté [14]. Plant-derived ingredients can
supplement the physiological compounds that may
be lacking in meat products, improving their
overall nutritional quality.This study investigates
meat-vegetable paté incorporating plant-based
components such as flax and lentil flour, along with
onion, garlic, sesame oil, carrot, broth, and water.
The broth is prepared from cooked duck meat.
While traditional paté recipes use wheat flour, this

research substitutes flax and lentil flour for wheat
flour when incorporating herbal components. The
crushed flour is added to form a protein-fat
emulsion, with sesame oil also utilized to create
this emulsion [15], resulting in a product with
enhanced organoleptic properties.

For the paté production, minced duck meat,
previously prepared from freshly frozen poultry,
was used. The raw materials employed meet the
standards set by technical documents and TR TS
034/2013 "On the Safety of Meat and Meat
Products" [15].

Quality assessment of the meat-vegetable
paté was carried out using established
methodologies. The physico-chemical
characteristics of the paté, including moisture
content, ash content, and overall acidity, were
evaluated using arbitration techniques [16].

Results and discussion

When selecting a product, consumers
consider several organoleptic qualities, including
appearance, cut style, flavor, aroma, and texture.
These sensory factors are crucial for evaluating
paté. The table below presents the sensory
attributes of the paté samples assessed for
functional purposes. Based on the data, the
analyzed samples meet the established standards
for organoleptic qualities.

Table 1. Organoleptic Parameters of Meat-Vegetable Paté for Functional Purposes

Ne Indicator Sample 1 Sample 2 Sample 3 Sample 4
1 Appearance Light brown Homogeneous Light brown Thick, finely ground, paste-
homogeneous brown mass mass with like mass, homogeneous,
mass with inclusions inclusions without extraneous impurities
2 Consistency dense, not pasty with Homogenous, Finely ground, spread,
homogeneous flexible paste-like homogeneous, grainless
inclusions
3 Colour Too yellow Uniform, light Pleasant Uniform, light brown
yellow yellow
brown
4 Smell sweet, distinct | strong smell of odor Normal, characteristic of
aroma of spices characteristic meat, without foreign taste
spices of this type of and smell
product
5 Taste taste of oil and | taste of spices pleasant Moderately pronounced meaty
spices aftertaste taste, without bitterness and
foreign taste

Based on our research, we selected the

fourth sample of the finished product for further
development. Using these findings, we can produce
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a functional additive and incorporate it into poultry
meat to create a high-value product.
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Table 2. presents the physico-chemical indicators and energy value of the functional meat-vegetable paté.

Ne Indicator Sample | Sample | Sample | Sample
1 2 3 4

1 Mass fraction of protein, %, 14.5 15.3 15.7 16.7
2 %, not less 12.3 14.7 15.2 17.5
3 Mass fraction of carbohydrates, %, not less 1.35 1.47 1.55 1.65
4 | Mass fraction of sodium chloride (cooking salt), %, not more 1.5 15 1.7 2.4

5 Mass fraction of starch, %, not more 2.0 3.7 5.0 5.0

6 Calory content, kcal 180.2 181.3 183.3 192.6

Based on the experimental results, it can be
concluded that the samples containing flax and
lentil flour offer greater protein content. The paté
made from duck meat and by-products adheres to
food safety and microbiological regulations (Table

3). Levels of toxic elements such as lead and
arsenic are 8-10 times below the maximum
allowable concentration (MAC), and no traces of
cadmium or mercury were detected in the samples.

Table 3. Food Safety Indicators of Meat-Vegetable Paté for Functional Purposes

Ne Indicator, measuring unit |  Amount | MAC
1 Toxic elements, mg/kg, not more
Lead 0.058 0.5
Arsenic 0.0092 0.1
Cadmium Not identified 0.05
Mercury Not identified 0.03
2 Antibiotics, not more than mg/kg
Levomycetin Not identified Not
allowed
Tetracycline groups Not identified
3 Pesticides, mg/kg, not more
Hexachlorocyclohexane Not identified 0.1
(o, B, y-isomers)
DDT Not identified 0.1
(dichlorodiphenyltrichloromethylmethane)
and its metabolites
4 Radionuclides, Bg/kg, no excess
Cesium-137 8.3 200
Mass fraction of sodium chloride (table 24 -
salt), %, not more

Microbiological indicators for the meat and
vegetable paté were assessed in accordance with
the Technical Regulation by incorporating a

protein-fat emulsion [16]. The microbiological
indicators for the functionally oriented meat-
vegetable paté are presented in Table 4.

Table 4. Microbiological Indicators of Meat-Vegetable Paté for Functional Purposes

Indicator, measuring unit Composition of pate prepared from | Accepted norms according
duck meat and by-products to regulatory documents
Bacterial group of Escherichia 1.2+0.2 1.0
coli (coliforms)

Pathogenic, including salmonella 23.5 25.0
Sulfite-reducing clostridia 0.11 0.1
S. aureus 13 1.0
L. monocytogenes 27+40.2 25.0
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Conclusion

The use of non-traditional raw materials in
the production of meat-vegetable paté enhances the
potential to create balanced products that address
deficiencies in essential nutrients (proteins, dietary
fibers, vitamins, minerals, etc.). This approach
contributes to achieving a high chemical
composition, as well as improved nutritional and
biological value. Additionally, incorporating non-
traditional ingredients such as flax, lentils, and
various meat by-products not only optimizes the
utilization of meat raw materials but also enhances
their nutritional properties, functional benefits, and
organoleptic qualities.
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OHIMOepOiN Hezi32i maKcamuvl a0am az3AcblH OUOSI0ZUANBIK, AKMUBGII 3AMMAPMEH , IHEPZEMUKATbIK 3amMmapmeH
oanvimy. Sznu ynmmolK aKyvizobl CyMKbIUMKBLIObL OHIMOL Jcacayoa 0aCmypi mexHoa02uAHbl KOA0aHa OMblPbIn
OHIMZe OCIMOIK WMUKI3amMblH KOCY apKblibl OHIMOI Jcacay mexHOoa02UACbIHA 032epic eH2i3y; 0CIMOIK WMUKIi3amuvlHaH
IKCIMPAKm any adicmemecine JHCYMolc yHcacay dapvicelnoa o3zepicmep enzizy. AKyvi30blK, 0HIM2e 0CIMOIK WUKIZAMbIH
€H2I3Y apKblibl MAKCUMANObl mypoe (YHKUUOHANObIK KACUEMMEPIH apmMmulpamovlH OHIM JHCACaAn uibl2apy.
3epmmeyze anviH2aH WILIP2AHAK, dcemicmepi apuaiivl Adaii 061vicol, Cemell OpMAHUIBIKIMAPLIHAH HCUHAR AJIbIHObL.
Makanaoa wisipanak, ecimoizine mouvlK 3epmmey yHcypeizinoi. 3epmmey Hamuxncecinode xcemicmin Kypamovinoa Bi,
B3, C, E moovinviy 0apymenoepi, hpykmosa men 2110ko3a 6ap exenoizi anvikmanovl. CoHOali-ax wmibip2anak, Kypamol
MaKpo-mukpodiemenmmepze oaii. Illvipzanax KypamviHblH OUON0ZUANBIK aKmueémi 3ammapza 6ail 601ybiHa
baiinanvicmol aKyvi30blK OHIM a1y0a Konoauwlnowl. Kabaiivl wivipanax dyncemici KOCblI2aH aKybi30bl OHIMHIH
OP2AHONENMUKANBIK MHCIHE OUOXUMUANBIK KepcemKiwimepi: 0ami, uici, KOHCUCMEHUUACHl, KbIUKBLIObI2bL,
Kypamvinoazol 6e10K mouiepi KOCRACL HcoK, OHIMHEH KApazanoa anoeKaiioa y#caxcol 6010bl.

Heri3ri ce3mep: mbIpraHak , capbl ipiMinik, WITTBIK OHIM, HIbIpFaHAK JKCTPaKTici,
(PYHKIHOHATIABIK OHIM.

THE EFFECTIVENESS OF USING SEA BUCKTHORN FRUITS
AS A FUNCTIONAL ADDITIVE IN THE PRODUCTION OF
NATIONAL PROTEIN DAIRY PRODUCT
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The article describes the use of wild sea buckthorn in the food industry when creating an environmentally
friendly, cost-effective national protein fermented milk functional product. The main purpose of functional products
is to enrich the human body with biologically active substances, energy substances. That is, to make changes in the
production technology by adding vegetable raw materials to the product using traditional technology when creating a
National protein fermented milk product; make changes to the method of extracting extract from plant raw materials
in the process of work. Development of a product that increases the maximum functional properties by introducing
vegetable raw materials into a protein product. The sea buckthorn fruits obtained for the study were collected in the
Semipalatinsk forest areas of the Abai region. In the article, a complete study of the sea buckthorn plant was carried
out. The study showed that the fruit contains vitamins B1, B2, C, E, fructose and glucose. Also, the composition of sea
buckthorn is rich in macro-microelements. Sea buckthorn was used in the production of a protein product due to the
rich content of biologically active substances. The organoleptic and biochemical parameters of the protein product
with the addition of wild sea buckthorn fruits were much better than those of the product without additives: taste,
smell, consistency, acidity, protein content.

Keywords: buckthorn, cheese product, national product, buckthorn extract, functional product.
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CO30aHUU IKONOZUYECKU YUCHI020, IKOHOMUUECKU IPPeKmUeH020 HAUUOHATILHO20 0€N1K06020 KUCTOMONOUHO20
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yenoeeka Ouo0I02UYecKU AKMUBGHLIMU u, IHepzemuuecKumu eeuiecmeamu.

To ecmv enecmu uszmenenus 6

MEXHO102UI0 NPOU3B00CHIEA NPOOYKUUU Nymem 000a61eHUA PACMUMENbHO20 CbIPbA 6 RPOOYKNL C UCNOIb308AHUEM
MPAOUYUOHHOII MEXHOI0ZUU NPU CO30AHUU HAUYUOHAILHO20 0enK08020 KUCIOMONOUHO20 NPOOYKMA; GHecmu
U3MEHEHUA 6 MEMOOUKY U361eueHun IKCMPAKma u3 pacmumenbHo20 colpba 6 npouecce padomwl. Pazpabomka
NPOOYKMa, NOGLIULAIOULE20 MAKCUMAIbHbIE (PYHKUUOHAIbHbIE CGOUICINGA 3A CUem 66e0eHUA PACHIUMENbHO20 CbIPbA
6 Oenkoswtii npooykm. Ilnoowt odnenuxu, nojyuennsle 011 UCC1€006aAHUS, ObLIU COOPANBL HA MEPPUMOPUU 20POOA
Cemeit oonacmu Abaii. B cmamuve ov110 nposedeno nonnoe ucciedosanue 1200 oonenuxu. Hcecnedosanue noxkaszano,
umo azooa cooeprycum eumamunwvt zpynnot Bl, B2, C, E, ¢ppykmo3y u znwoko3zy. Taxice cocmas oonenuxu 6ozam
MaKpo- u muxpodnemenmamu. Qbaenuxa ucnonb308anach NPU NOAYYeHUU (eIK06020 NPOOYKmMA U3-3a 602amozo
cooepicanusn 6uono0ZuYecKu aKmueHvix eeujecms. Opzanonenmuueckue u ouoxXumuieckue nokazamenu 6ea1Ko6020
npooyKma c 0odasnenuem nio0008 0d.1enuxu OUKOI Obliu HAMHO20 Jiyduie, Yem y npooyKkma oe3 006as8okK: 6Kyc, 3anax,

KOHCcUucmeHuusa, KUCJiomHochnib, codepofcauue benka.

KuroueBnble cjioBa: 00J1ennxa, CbIPHbIA MPOAYKT, HAMOHAJIBbHBIH MPOAYKT, IKCTPAKT 00JIeNNXH,

(pYHKIMOHATBHBINA NPOIYKT.

Kipicne

OYHKIMOHAIIBI HHTPETUCHT KOCHUTFaH aK-
YBI3IBIK OHIM aJlaM aF3aChblH KOPEKTIK 3aTTapMEH
KamTaMace3 erefi. COHBIMEH KaTap eMIIK KoHe
MPOPUIAKTHUKAIIBIK KACHETKE HeE.

OyHKIMOHAABUIBIK ~ KAaCHeTi  KOFaphl
OHIMIEP/IiH MalAaIbUIBIFBIH aHBIKTAUTBIH KYpaM-
JIac 3aTTaplblH OPTYPIl TOMTaphl Oap: TUETaBIK
TAJIIIBIKTAP, JOPYMEHICP, MUHEPAIIap, MOIHKA-
HBIKIaFaH Mail KbIIIKbUIIAPbI, AaHTHOKCUAAHTTAP.

CyTTeH acanfaH aKybI3IbIK OHIMIepre
OCIMJIIK IIMKi3aThIH €HT13y 0NapAblH (QYHKIIMOHA-
IObIK KAacHeTiH apTThipagsl. OyHKIMOHAIIBIK
KOocTajap KypaMbIHIaFbl Taljanbl 3aTTap ajam
ar3achl YIIIH MaHBI3ZBI JKOHE Maimanbl. OciMIiK
IIMKI3aTBIHBIH allyaH TYpiH CYTTEH JKacajFraH
OHIMIEP/IIH KYpaMbIH O0aWbITy YIIiH KOJJIaHAJb,
MBICANIBI JKUJCKTED, OYpINaK TaKbLIIAPhI, TOHACD,
Typai wMaitmel  gakeumap.  CyT  eHiMuepiHiH
KypaMblHa OpTYPJi ©CIMJIK WIMKi3aThIH EHTi3y
YKaHAIBLT 3aMaHyn OarbIT OoJbIN caHanaab1].

Byn makanama ¢yHKIMOHAIIBI CYT ©HIMIH
o3ipneyAiH MaHb3IBl (aKTOpiIapbiHa, KYpPaMbIHA
OCIMJIIK IIMKI3aThIH €HTI3y apKbUIbl OHIMIe KaHa
naiimanel  Kacuerrep Oepy, KoCIMOpBIHAAp/AA
TEXHOJIOTHSUIBIK ~ MPOIECTEpAl  OHTAWIAHABIPY
apKaJibl PEeCYpCYHEM/Ii TEXHOJIOTHs  d3ipiey,
©31HIIK KYHBIH ap3aHiaTy apKbUIbl KOJDKETIMIL
©HIM YCBIHY OOJIBIN TaObIIa kL.

Ochbl opaiia (PyHKIMOHAIABIK OarbITTaFrbl
CYT ©HiMiHIH TaOuWfu eMIiK KacHeTTepiH
MaKCUMaJIIbl TYpAe caKkTayFa MYMKIiHIIK OepeTiH
IIMKI3aTThl KAIJBIKCHI3 OHJEY apKBUIbI KEIIeH]I
OakpLIay XKyprisy. [2,7].

[IpIpranak >KUACKTEPiHIH JoMi  KBIIIKBLI
TOTTI IOMI1 HEMECE KBIIIKbUI, KEH/IE alllbl, ©31HIH
JKareIMIBI MiCIMEH Oenriii , Wici aHaHac HEMeECe
LIUTPYCTHIH HiciHe yKcaiapl. )KuaekTep/ i Taram-
JIBIK, KYHJIBUTBIFBI OHBIH KEeMiCTepiH/Ie Te3 CiHipi-
JETiH KeMipcynap, OpraHMKajblK KBIIKBUIAAD,
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BUTAMHHJICP, IEKTUHJIEP, MUHEPAIBI 3aTTap Oap
eKeHJiriMeH aHbIKTanansl. Lllpipranak sxumexrepi
—OyJ1 OHMOJIOTHSUIBIK aKTHBTI 3aTTapiblH TaOWFU
KOHIICHTPATHI 00T Ta0bUTa sl OHBIH KYPaMbIH-
ma OYKiN cyla jKoHE Maila epuTiH BUTaMHUHIEP
Oap. llIsipranak 10-19% kyprak 3atrapaas, 7,3-
11,3% eputin 3aTTapAaH nga Typaabl. KaHTThIH
Medepi - 2,5-3,6% (caxaposa, rimoko3a, ppykro-
3a). lllpIpranak *Kumeriaaeri NeKTHHII 3aTTapIbIH
memepi - 0,3-1,2%, micinm KETUITCHHEH KEHiH
MIEKTHUH/I 3aTTap/IIH Meepi azasapl. L bprarak
xKunekTepi a3orTel 3artapra Oait (0,3% neiiin)
[8,9,10].

AnaM JieHCayJIbIFBIH JKaKcapTyJa KeHIHCH
KOJIIAaHBUIATHIH OCIMIIK MaiJIapbIHBIH IIIiH7e
CaJNIBICTBIPMAJIbl  TYPJIE IIBIPFAHAK ©OCIMIITiHIH
Maiibl OMOJIOTHSJTBIK AKTHBTI 3aTTap IbIH MeJIIIepi-
HiH Ken 0OJybIMEH aJIbIIa TYP.

[TsipraHak Maibl KaFbIMCBI3 KYOBLIBICTAP-
JIbl TYyJIBIPMAaIbl, pPECMH MEIUIMHANA ©3iHIH
KOJNJaHbIChIH ~ TamkaH. On  pereHepaTuBTIK
KacHeTKe We, TEpiHiH COyJeNiK 3aKbIMJIaHYbIH,
TEPMUSIIBIK JKOHE XUMUSITBIK KYHIKTi, TOPPHUSIBIK
OMBIK Kapanapbl eMJIey YIIiH KoyigaHbuiaasl. O
apKBUIBI JI9pirepriep acKa3aHHBIH OWBIK JKapPachIH
JKOHE OH €Ki eJli IMIeKTIH aypyJapblH eMJIeyle,

CTOMATUT TIeH MNYJbIHWTTI eMJeyae, Ke3JiH
aypyJiapblH eMzaeyae kemekreceni. [4,5,6].
OYHKIIMOHATIBIK OHIM xKacayaa

KOJIIaHbLIATBIH ©CIMIIKTEKTI HHIPEIUECHTTEPMEH
CaJIBICTBIPFaH/Ia LIBIPFaHaK OeJceHAl 3aTTaplIbIH
KypaMbl OOMBIHINA KEMIC-KUACK TaKbUIIapbIHBIH
apachlH/ia JKETEeKIli OpBIH anajpl, BHTAMHUHIIK
OCJICEHLIIrT KOFaphbl, COHIBIKTAH OJ JOPUIIK
JaKbL1 O60ibin caHanaabl. OHBIH OapJIbIK XKep ycCTi
MYLIENepiHAe  KenTereH JopyMmeHaep  Oap.
Kypameinga B1, B2, C, E, K, P; dbnaBanouarap,
KapOTHHOMITAP, (POJIN KBIIKBUIBI, XOJINH, OETanH,
KyMapuH, Gocdonunuarep, crepunaep, Gpykrosa
MEH TJIOKO3a, aiMa, JIMMOH, Kode, miapar
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KBIIKbUIAAPBbIHAH, OYOWIBIIK 3aTTapJaH, MHKPO
’KOHE MaKpOIJIEMEHTTEPACH TYPAJIbl.

JKyMmpIc OapbIChIHIA IIBIPFaHAK KEMICIHIH
LIBIPBIHBIHBIH OUOJIOTHSJIBIK — €peKLIeTiKTepiMeH
KaTap, XAMHSIIBIK KypaMmblga 3epTTeNi.
IlIpIpranaK ~ JKEeMICIHIH IIBIPBIHBI  KOCBUTFaH
JOCTYpIi ipiMIIIK eHiMiHiIHE (U3UKA-XUMHSIIBIK
3eprreynep okyprisinai. Uleipranak — sxemici
KOCBUIFaH aKybBI3JBIK OHIMIII CANBICTHIPY PETiHIE
OakplIay eHiMi Je kacaiabl. bakpuiay eHIMiHIH

JKacally ~ TEXHOJIOTHSACHI  IIBIPFaHAK  IKEeMici
KOCBUIFAaH OHIMHIH JKacally TEXHOJOTHICHIMEH
Oipmeil, aWbIpMaIIBUIBIFEI  OaKpUIay  ©HIMIHE

IIBIPFaHAK KeMici KocbliMaraH. [11,12]

3epTTey MakKcaThl MIBIPFAaHAK JKEMICIH KOCY
apKBUIBI OaMBITHUTFAH OHIMHIH XUMHISUTBIK KYPaMBI,
JIOPYMEH/IIK KOPCETKIIITepl >KOFapiaiabl HeMece
nmaiiianel  KepceTKilmTepi TOMEHIEYyi MYMKiH
JKarIaiiblH aHBIKTAY.

3epmmey mamepuanoapsl men aoicmepi

3epTTey HBICaHBl — LIBIPFAHAK. JKCIEpH-
MEHTTIK  3epTTeynep AcTaHa  KaJIACHIHBIH
«C.CeitpynnmH aTpIHAAFBI Ka3aK arpOTEXHUKATBIK
yauBepcuteti» KeAK, Poccuiickuii yHUBEpCUTET
JPYKOBI HapoJoB (PYH), Arpapibl-
TEXHOJOTHSIIBIK HHCTUTYTHIHAA XKYPTi3LUIIi.

3eprrey amicTepi:

- OpraHonenTHKaJIbIK KepceTKimTepi
MemCT 22935-2- 2011,

- pu3uKO-XUMUSUIBIK ~ Kypambl ~ MemCT
7616-85;

- Mal-KbIIIKbUIIBIK KYpaMbl MemCT
32915-2014,

- A, D3, E ToObIHBIH Aopymenaepi MemCT
32307-2013 OoMbIHIIA AHBIKTAIIEL.

MeMCT 22935-2- 2011 OoiliplHIIA CBIHAMA
QJYIIBIHBIH KOMETIMEH OHIMHEH ChlHAMa aJIbIHBII
OPTaHOJICTITUKAIBIK KOPCETKIIITEPl aHBIKTAJJIbI.
Anamm3  kacay ~ OapbICBIHa  CHIHAMAHBIH
temmeparypachl 18+2 C ycTanbii Typbl.

MemCT 7616-85 GolibIHIIA KacaabLIHFaH aK-
YBI3Bl ©HIMHIH BUIFAJIBUIBIFBIH YIKOBOM KY-
pBUTFBICHIHBIH KeMmeriMeH MemCT-Te kepcerinren
onicreme OoiibiHia PY/IH 3epTxaHachiHIa aHBIK-
Taaabl.[13]  AKybI3Ibl  ©HIMHIH —KYpaMbIHIAFbI
MalplH MOJIIEPiH aHBIKTaFaH/la ©HIMIe KOH-
LEHTPJCHIEH KYKIPT KBIIIKBIIBI MEH H30aMUJI
CIHPTIHIH ocep eTyiMeH leHTpudyraiay, NeHTpH-
¢yranaygaH KeiliH Mail eJIIerill KYpPBUIFBIHBIH
rpagyuplieHTeH Oeuirinaeri OeIliHreH MaiiIbiH
KeJjieMiH eiey. [14,15]

MemCT 32915-2014 OoifibiHIIa MaH-KBbIIII-
KBUIIBIK KypaMIbl ra3 xpomartorpadus omici
apKbUIbl blAbIpaMaii OyJTaHATBIH SPTYPJIl 3aTTap-
JIbIH KOCTAJIApbIH 0eiyre HeTi3JeNTeH dJliCIeH
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aHBIKTAABL. XpoMaTorpaQusiIbK OaraH O0HbIMEH
KO3Falry Ke3iHje OeTiHeTiH KOCTa TaChIMaJIay ikl
ra3 (KBUDKBIMaNBI (a3a) OeH O0araH TONTHIPHUIFAH
WHEpPTTI MaTepuajira (KaTTbl TachbIMaJJayIlbiFa)
KOJIJIaHBIJIAThIH YIIMAUTHIH KO3FAIMANUThIH CYIBIK
(haza apaceraga 6ipHerie per OemiHeni. Kocmansg
KOMIIOHEHTTEPl COHFBICHIMEH TaHAaMalbl TYpAE
kewikTipineni. Oceinaiima, onapaplH —OeniHyi
Kypemi, am  OaraHHAH  INBIKKAH  3aTTap
JneTeKTopMeH Tipkeneni.[16,17]

MemCT 32307-2013 GoiibiHIIa eHiM Kypa-
MBIH/IaFbI JOPYyMEHIEP I H MOJIIIepi OHIM YITiCiHIH
CINTUTI THAPONW3iHE JKOHE Maima epHuTiH
BUTaMMHAEPAI AUETHI d(UpiMeH anyFa Herizgen-
reH. AJNBIHFaH CHIFBIHIBUIAP/IBI TANJAY CIEKTPIIH
OepiireH TOJKBIH Y3BIHIBIFBI 0ap YIBTPaKYJTiH
aliMarbIHIIa KOFaphl THIMII CYHBIK XpOMATo-
rpadus omiciMeH XKy3ere achIpbLIajibl. AJIBIHFaH
XpoMaTOoTrpaMMa/Iarsl IIBTHAAP TypiHzeri
HOTIDKEJIeP OCNTiIi MaccasblK KOHIEHTPAITUS IaFbl
BUTAMUH YITUIEPiHiH CTAHIAPTTHI epPiTIHALIEPiHIH
IIBIHIAPHIMEH CATBICTHIPHIIA/IEL.

MemCT 54662-2013  OoliplHIIAa  9mIicC
aMMOHHMH  Ccynb(QaTblH  KaJIBINTACTHIPY  YINiH
KaTaln3aTop MEH WHEPTTi TY3AbIH KaThICybIMEH
KaifHaraH KOHIICHTPAIVsUIaHFaH KYKiPT KbIIIKBLTBT
TalJlaHaThlH ~ OHIMIHIH  OPTaHUKAJBIK  3aThIH
BIIBIPATYFa, AMMHAKTHI Cy OYBIMEH JKOHE OHBI OOp
KBIIIKBIIBIHBIH ~ PITIHIICIHE —aifiayFa, Kbl
a30TTHl TUTPUMETPUSIBIK Kbenpnans omiciMeH
CaHJIBIK enimeyre (KOJIMEH HeMece aBTOMATTHI
TUTPJIEY) JKOHE aKyBI3[BIH MacCalbIK YJIECiH
ecenreyre Herizaenrex. [18,19]

[lpipranak  JkeMmici KOCBUIFAH — YJITTBIK
aKybI3IbIK ©OHIMHIH JKOHE Oakpliay ©OHIMIiHIH
(hM3UKO-XUMUSITBIK KOPCETKIIITEPI (Caphl iPIMIIIIK)
1- xectene OepiyreH.

Hoamuorcenep rncane onapovl mankpliay

¥arTeiKk  eHiMaI  OalipiTy  MakcaThIH/A
IBIPFa-HAK ~ OCIMIITIHEH O3KCTPaKT  aJBIHJIBL.
Okcerpakt Alikhan Bokeikhan University BEM
KOJ11aHOaIThl OMOoITOTHs KaepackIHbIH 9JlicTeMeCi
OoiiblHIIA anbIHIABL. OHiMIiI OalbITyFa KepekTi
IIBIPFaHaK ©CIMJIITIH KbIPKYHEK-Ka3aH ainapbiHia
Abaii 00bickl CeMeli OHIpiHEH KUHAJIBII aTbIH/IbI.
OKCTpakT Mamnepanust 9JiCi apKbUIbl aJBIHJIBL.
SIFHU MIBIPFAHAKTAH JKacaJlFaH ©CIMJIIK IIHKi3aThl
KONMAaJDKbIH KOHCHCTEHIIUSIFA JICHIH YHTAK TNl IbI,
OCIMJIIK MIMKI3aThIHBIH KOCIACBIHAA AKCTPAreHT
1:5 xareiHaceiHAa 70% 3TH  COMPTI KOCBLIAJIBL.
ITaiima GonFaH KOCHIHABIHBI JKaKChIIAIl apaiac-
THIPBUTHITI, 18 caraTka KOWBII KosMbl3. [laiima
Oonran TyHOaHBl (QWIBTpALMSIAH OTKI3EMi3.
OunbTpiieHreH KOCHaHbl Kepi  TOHA3BITKBIII
apKbUIBI Cy MOHIIIACHIHA (80°C) KOHBIT
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KYpaMBbIH-JIaFbl CIUPTTI OyMeH mibiFapambiz. Cy
MOHIIIA-CHIHAA TYpPFaH KOCIAHBIH KYPaMBIHIAFbI
CIIUPT TOJBIFEIMCH ITBIKKAaHHAH KEeHiH SKCTPAKTiHI
CYBITHIIT TIpOOUpKaNapra KYHBII TOHA3BITKBIIITA
CaKTalMBI3.

¥YATTBIK ©HIM capbl IpIMITIKTI JOCTYpIi
TEXHOJIOTHs OOMBIHINA jkacanansl. by ypaic 0isre
0akpUIay OHIM ay YIIiH KaXeT.

Ilocmypni mexuonocus OoUbIHWA IPIMULIK
arcacay.

Omnimre 0acThl MKKi3aT PeTiHAE CHBIP CYTi
anelHael. CyTke OacTankpl aHAIW3AEp JKacayibl.
KeIITKBUTABIFBI, MAWITBUIBIFEI Tekcepiami. CyTTiH
MaWIBUIBIFHI 3,5 maiib3 00Jica, KBIIKBUTBLABIFB pH
- KOPCETKIIll CYT CTaHJapThIHA Cail KOPCETIIITep.
OnimM Taza yimig cyrineH okacamnnmel. CyTke
KaXETTi camajblK aHAIW3Jep JKacalFaHHAH KeHiH
CYTTi Ka)KeT MeJIIIEeP/IE OJIIICH aJIbI )KBUIBITAMbI3,
35-36 C Ttemmeparypaia IKbUIBITBUIFAH CYTTiH
YIOBI YIIIiH aJI/IBIH aJla JalbIHIaIFaH aifpaH KOCHIT
yitbiTambi3. CyT yibIFaHHaH KEWiH OTKa KOWBII
KaifHaTaMbI3, KailHaTy OapBICHIHIA KAHT KOCAMBI3,
KaHTHI 0ap CcyTTi 0asty oTTa KalHATaMmbl3, KaiHAY
OaphIChIHAA capbIcy OemiHin Oejikrepre OeliHe
Oacraiiapl. Cappicybl TapTbulFaHmia 3-4 carar
KallHaTaMBbI3.

Bakpinay eHiMi ajblHFaHHAH KeHiH 0Oi3re
KOKETTI  (YHKIMOHAIIBIK  OHIMAI  allaMbI3.
OKCTpPaKT KOCBUIFAaH capbl IPIMINIKTI alyJblH
TEXHOJIOTHACHI  JISCTYPJIi  OHIMHEH  e3relle
KapKpIHAAThUIFaH. DyHKIMOHANIBIK KOCIAMEH
TYpJACHTeH OHIMJI ally YIIiH CYT IIUKi3aThl
anpiHAbl. CyTKe cammanblK aHalu3Jep Kacajibl.
CyTKe KaXeTTi camaiblK aHaIU3/Iep yKacajJFaHHaH
KeHIH CYTTI KaXeT MOJIIepae OJIIIe aJiblI
JKBIIBITAMBI3, 35-36°C TeMIepaTypana
KBUIBITBUIFAH CYTKE OeJin ajfaH IIbIpFaHak
9KCTpakTiciHiH (2 nutp cyrke 10 M1 SKCTpakT
MeJIIepiHe) KOCHII KaKChIJIall —apiacThIPHII

Kecre 1. 6akplnay eHIMIHIH OpraHOJETITUKAIBIK KOPCETKIMITEPi

OonraHHaH KeWiH, yi0 YIIiH TaOuru QepMeHt
KOCBUTambl. 2 JATP CYTKe 3 Typii HycKama
AKCTpaKT KYWbUIab!. 1 Hyckama — 10 M1, 2 Hyckana
— 15 mu, 3 myckaga — 20 mu. Bipinmn HycKanarbl
CYTTI KaiiHaTy OapbIChIHAA OHBIH KbIIIKBIIIBIFBI
e3repicke VImbIpaManbl. EKIiHINT KOHE YITiHIII
HYCKaJarbl CYTTi KaliHaTy OapbIChIHAA CYT OipAcH
ipill KETTi SIFHU KBIIIKBUIIBIFBI KOFaphLIAI KETTi.
Ocel cebenTeH OipiHIIT HYCKAmarbl JKCTPAKT
MeJIIIepi eHIMII anyFa KONaiiel OOJBIN TaHIal
anpiHapl.  Pepment (2 guTtp cytke 1 wmr
MeJIIepiHAe) KOCKaHHAH KEeHiH 5 MHH COH VIO
nporieci bacranambl.

20-30 MHH yaKbIT apajbIFbIHAA VIO IPOLecci
OoFaHHaH KediH, OTKa KosMbI3. CaphICybl YCTiHE
OeJiHIN MIBIFBIN KaifHay mporieci xxypexi. Kaiinay
OapbIchIHa Oip caFaTTaH KeiiH ipiMIIIK aK TYCTeH
capel Tycke Oosutanpl. CapbICybl — TapTbuIa
Oacraiimpl. Eki carar OTBI3 MHHYT YaKbIT
apaJIbIFbIHA OHIM JalbiH 0oJaabl. CaphICy TOJBIK
TapThUTY MPOLIECCIHE JICHIH KaitHANIbI.

’Korapsiga KOWBLIFaH TOXKIpUOCHIH
TUIMIITITIHE CYWEHEe OTBIPBIN JKCTpPakTiHi 013
CYTTI YHBITY OapbIChIHIA KOCTHIK. OHIM/II KalHay
MPOIECCIHEH ~ KEeHiH  KemTipy  IpOIECCiHe
xkibepemiz. Kemripy 0i3ge eki Typii XKoJIMeH
KYPri3ifAi  MUKPOTOJKBIHABI ~ KENTipy  JKOHE
BaKyMJIBIK KEIITIpy.

Kypriziaren TOXKipuoe OoMbIHIIIA
MUKPOTOJIKBIHABIK KeNTipyae 2 caraTra eHIMHIH
pUTFaABUIBIFEI 10 mporeHTke TyckeH. by
BaKyMJIbIK KENTipyMEH CaJIbICTBIPFaH/Ia 6T¢ TOMEH
KepceTkim. Bakymnbik kenrtipy OapsickiHma 10
MUHYTTBIH IIIHAE OHIMJICTI BUIFAIIABUIBIK 25
MPOICHTKE TOMEHJIEIeH. OHIMIET BUFaJIIbIIBIK
KeMm jereHae Oi3miH eHiM ymiH 20 maibBabl
KepceTyl Kaxer. KenTipiireH eHIMHIH CaKTaIybl
y3aK O0JTyBl YIIIiH BAaKYMJIBIK KanTay )KacaiMbl3.

Kepcerkimrep
ChIpTKBI TYPi MeH Jom MeH mici Tyeci
KOHCHCTEHIUSCHI
Ty#iprrikTi, CYTKBIIIKBUIIIB OHIMI€ TOH KBIIKBIIAAY, Tok capsl,
KOHCHCHUTCHIMSCHI OIPTEKTI | Wici KOHAMTEPIIK OHIMAEPiHIH HiCiHE ToH. CapFBILL,

Kecre 2. ®yHKIIMOHANABIK KOCTIaMEH OalbIThIIFaH OHIMHIH OpraHOJIETITHKAJIBIK KOpCeTKImTepi

Kepcerkimrep

ChIpTKBI TYPi MeH
KOHCHCTEHIMACHI

Jlom meH mici

Tyeci

TyHipuIikTi, KOHCHCUTEHIUSACHI
OIpTEKTi, THIFBI3

CYTKBIIKBUIABI OHIMT€ TOH KBIIIKBUIAAY, TOTTI
JIOMJI, Mici KOHAWTEPIIIK OHIM/IEPiHiH HiCiHE TOH.

Tox capsl, capFsllL,
KOHBIpJIay
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Kecre 3. DyHKIMOHANABIK KOCIIAMEH OaWbITBUIFAH OHIM XOHE OaKpulay eHIMiHIH (caphl ipiMImiK) (u3uKamblk —

XUMUSUTBIK KOPCETKIITepi

No KepcerkimTep aTaysl, eJmemM 3epTTeynin KopceTkimTepi
Oipairi Bakbuiay BalibITBLIFAH OHIM
-BUIFAJIBUIBIKTBIH MaccalbIK yieci, % 12+ 3,1 15+0,275
-MaMJIBUTBIKTBIH MaCCAJIBIK YJIeCi 23.112+ 2,3 27.2+7,42
-aKybI3JIbIH MaCCaJIBIK YJIeCi 21,1812+ 3,4 26.5443,561
2-KecTe HOTIDKECI IIBIPFaHaK JKEeMiCIMEH KaiiHaThuiaabl. OcblFaH OalNaHBICTBI  CYTTIH

OafpITHUTFAH OHIMHIH OaKbUIay PEeTiHAE aJlbIHFaH
OHIMMEH  CaJBICThIpFaHAa  (HU3UKO-XUMHUSIIBIK
KOPCETKIIITEPi )KOFaphl eKEHITH KOPCETTi.
YATTBIK aKybI3[bl OHIMHIH HIMKI3aThl CYT
OOJFaHABIKTAH CYTTiH KYpaMbIHIAFbl OapIibIK
akypl3 (KasewH, anpOyMHH, TJOOyJIWH T.0.)
JKacaJbIHBIN JKaTKaH eHIM KypaMmbiHa etexi. CyTTi
yiBITY OapbIChIHIA aKybI3AApABIH Oenrimi Oip
Meuiepi maimaa OoNaThIH capbICyFa eTeni. OHiMAl
Kacay TEXHOJOTHACHI OOMBIHINIA capbicy OemiHiM
anpiHOal jKacalbplHATBHIH OHIMIe Oipre KOCBHUIBII

KYpaMbIH/IaFbl aKybI3 €lIKaiiia KoraliMai eHiMre
eTe/i.

JKacanpIHpIn KaTKaH ©OHIMHIH EpeKIIeiri
(hyHKITMOHATBIK KOCITaM€eH OaifbITy.
OYHKIUOHATABIK ~KOCMA PETiHAEC IIbIPFaHaK
aKcTpakTici anbiHabl. LlbIpraHak SKCTpakTICiHIH
KYpaMBbIHIaFbl aKybl3 MOIIICPiHIH KOm OOoIybIHA
0aliIaHBICTBI  OHBI CYTKBIIIKBUIIBI ©HIMIE KOCY
apKpUIBl  KYPaMBIHIAFB  aKybl3  MOJIIEPiHiH
apTKaHbI 2 KECTee KOPCETIIreH.

Kecrte 4. OyHKIMOHANABIK KOCIIAMEH OAfBITHUIFAH OHIM JKoHE OaKbuIay ©HIMIHIH (caphl ipiMIIiK) Mai-KBIITKBUIIBIK

KOPCETKIIITepi, M/

Ne Maii KpILIKBIIAAPBIHBIH aTaybl Meummiepi
bakbliay | BaiibITbLIFaH 6HIM
1. Maii kprukbeIIb Cya:o 2,33 3,32
2. Kanpon kpIikpuisl Ce:g 1,92 1,51
3. Kampui kermkpLier Cgo 1,03 0,93
4, Kampur xprmksniel Cigo 2,04 2,32
5. JHeuen KpImkKbLIbl Cio:1 0,00 0,00
6. Jlaypun Kprrkpiisl Cio 2,38 2,99
7. MupuctuH KpIIKbUIb C14:0 9,77 11,52
8. MupucTonenH KpIKbUIBI Ci4:1 1,15 0,79
9. TTanemuTuH KBIIKBUIE Cie:0 25,67 33,18
10. | IManemuTonenH KeIUKBUIBI Cig:1 2,06 2,34
11. Creapus KpIIBIKBLTBL Cig:0 11,95 12,93
12. OnenH KbIUIKBUIBL C1g:1 23,69 29,07
13. JInaoa KermkeUIel Cig:2 2,40 1,67
14. JInnoneH KeImKpUIBl Cag:3 0,78 0,79
15. Apaxus KpIIKBUTEL Coo:o 0,26 0,29
16. Beren KembIkeUel Co2:0 0,00 0,00
17. Backa 4,56 4,37
OYHKIMOHAIABIK KOCTIaMeH OaibIThUIFaH FaHIa OHBIH, KypaMbIH1a OapIbIK
OHIM KoHE OaKbLIay OHIMIHIH KypaMblH Tajiaay aJIMacThIPbUIMANTHIH AMUHKBIIIKbUIIAPBIHBIH

HOTHXKECI, OalbIThIIFAaH OHIMIE OaKpuIayFa Kapa-

KOPCETKIIII )KOFaphl eKEHIH KOPCETTi.

Kecre 5. ®yHKUMOHANIBIK KOCIaMeH OaMBITBUIFAH OHIM JKoHE Oakpliay OHIMIHIH (capbl ipiMINIK) JOpYMEHIK

KOPCETKIIITepi, MI/KT

Ne | Kepcerkimrep, ejiem 0ipJiri 3eprTeynin KopceTkimTepi
Japymenaep BakbL1ay BaiibITbLIFaH 6HIM
A, Mxr/100r 126,48+25,27 139,484+27,90
D3, mxr/100r 1,0 a3 emec 1,0 a3 emec
E, mr/100r 0,49+0,10 0,56+0,11
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OyHKIMOHATABIK KOCTIaMEeH OailbIThUIFaH
OHIMHIH 3JIEMEHTTIK KypaMbIHa KeJIeTiH Ooycak
azaM ar3achlHa Ka)KeTTi OipKarap SJIeMEHTTEpIiH
O0ap ekeHamirii kepyre Oonambl. Mplcaibl

(hyHKITMOHANIBIK KOCTIAMEH OalbITHUIFAaH OHIMHIH
KYpaMbIHIaFbl MarHAWTE KEJICEK, MaTHUKM MOJITIepi
KYpEK TIeH OYIIBIKETTIH >Kai-KyHiHe Tikemeih
piknan ereai. [20, 21]

Kecre 6. ®yHKINOHANIBIK KOCTIaMEH OAaHBITBIIFAH OHIMHIH 3JIEMEHTTIK KYpPaMbl

Marumii IuHk

Kanbunuit

Mapranen

7-15 mxr/v 6.99 mMxr/v

0.171 %

3.66 MKr/r

QOYHKIHOHAIABIK KOCTIaMeH OaibIThUIFaH
OHIMMEH (capbl ipiMIIIK), JOCTYPi TEXHOJIOTHS-
MeH JKacajFfaH ©HIMHiH (capbl ipiMIIIK) apThIK-
UIBUIBIKTAPbIH  CaJBICTBIPMANbl TYPAE aWTaThIH
Ooicak:

o YIBITY YyaKbITBIHBIH KbICKapy (apHaiibl
(hepMEHTTIH KOMETIMEH)

® BuTaMuH/IiK KOPCETKIIITEPiHIH KOTEepiTyi

© AMUHKBIIIKBUIBIK KOPCETKIITEPiHIH
KOFapIaysl

® OHIMHIH KaifHay YaKbITBIHBIH KbICKapybl

o Kenrtipyre KeTeTiH yaKbITTHIH KbICKApYBhl

[IpIpranak >xeMiciHiH Tapairy aiMarbl eTe

KeH,  TYPIiH  SKOJOTHSIBIK  (haKTopiapra
OeifiMmenny MYMKIHAITI JKOFapbl. SIFHU ©HIMII
xKacay 0aphICHIHIAFBI TEXHOJIOTHSUIBIK

MPOLIECTEPre KETETiH IIBIFBIHAAP bl CAaHAMAaFaH/Ia,
IIBIPFaHAK IIUKI3aThIHBIH Tapaly apeaibl KeH
0oJTybIHA OaiIaHBICTHI KOTI MeIIepie Ta0y OHal.
Kopvimutnoot
KopsiTa kenrenae GyHKIIMOHAIABIK KOCHa-
MeH OalbIThUIFAaH OHIM JXoHE OaKplIay OHIMiHIH
(capel ipiMIIK) TOpPYMEHIIK KOpCETKIImTepi op
TYpJTi MeJIep/ie eKeHiH Kopyre 00a bl
OYHKIHOHATABIK KOCTIaMeH OaibIThUIFaH
OHIMHIH KYpPaMbIHAAFBl  JIOPYMEHMIK  3aTTap
alTapIbIKTall )KOFapPFhI KOPCETKIIIKE e OOJIbI.
Conpaii-ak agam3atka Kaxerti A, D3, E
CUSIKTHI JIOPYMEHJAEP TOOBI, allMaCTHIPHUIMANHTHIH
AMUHKBIIIKBUIAAPEl  (THCTUAMH, TPEOHHH, BaJIVH,
METCOHHUH, (EHWIAJIaHWH, JICHIIMH, W30JICHIUH,
TpunrtodaH), )KoHE aKybI3[ap, Naimaiasl Maitmap
IIBIPFAHAK JKeMiCIMEH OaWbITBUIFaH OHIMJIE KOl
MeJIep/ie Ke3aeceTiHairi anpikTanapl. L bipranak
JKEMICIH TaraM eHIMIEPIH  (YHKIIMOHAJIBIK
KOClayiap  apKpUIbl ~ OaWBITyZa  KOJIJIaHyFa
OOIATHIH/IBIFEI TOJICIICH/I.
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This paper investigates and compares various methods for determining residual lignin in industrial hemp.
Lignin is a complex polymer that is one of the main components of plant cell walls, which gives rigidity and strength
to the plant structure. For industrial hemp, which is used in the industry for the production of paper, fabrics and other
products, it is important to control the residual lignin content, since its excess can affect the quality of the final product
and processing processes. When determining residual lignin, the influence of various factors such as time, bath
module and temperature is assessed, and a regression equation is determined. The study experimentally compares
several methods for determining residual lignin using acid and alkali to remove primary lignin, including 72% sulfuric
acid and 2% hydrochloric acid. The obtained data are presented in a tabular state, analyzed, graphs are made for full
and single-factor regression. The main objective of this work is to identify the most accurate, reliable and effective
method for determining residual lignin in industrial hemp, which can be used in industry for quality control and
optimization of production processes. The results of the study can be useful for enterprises engaged in hemp
processing, as well as for scientific laboratories studying the properties of industrial plants.

Keywords: hemp, lignin, textiles, raw materials, technical fibers.

3BIFBIPTEKTI TAJIIIBIKTAPJIAFBI KAJIJIBIK JATHUHI
AHBIKTAYIbIH TYPJII OJICTEPIH 3EPTTEY

‘M.B. OTBIHIIIMEB, *A.HACAHOBA", *A. EPKIHKBI3bI,
‘50K, HUA3KEKOB, *M. TOUIIIIMAHOB

(*AMAaTBI TEXHOJOTHSUIBIK YHHBEPCHTETI,

Ka3zakcran Pecny6suxacol, 050012, Agmarsl K., TeJe 6u ke, 100,
2QcimaikTep GHOJI0TUsICHI sK9HE DUOTEXHOI0IHSICHl HHCTUTYTHI,
Ka3zakcran Pecnyonukacel, 050040, Anmatsl K., TuMupsizeB Keolil., 45)
ABTOpP-KOPPECTIOHICHTTIH EeKTPOHIBIK momTackl: aleka_09.21@mail.ru*

byn makanaoa mexnuxanvlk KeHOipoezi KanovlK JUCHUHOI AHBIKIMAY YUiH apmypai 20icmepoi 3epmmey Hcane
canvicmolpy scypeizinedi. JIueHuH-0CiMOIK  KYpolibIMblHA KAMMBLILIK HeH  0epikmik  Oepemin  0cimoik
AHCACYUATIAPBIHBIY, KAOBIPANApLIHLIY, He2i32i KOMNOoOHeHmmepiniy 0ipi Oonvin maodvliamvln Kypoeii nojumep.
Ouepkacinme Kazasz, mama dycoHe 0AcCKa 0a OyuviMoap icacay yuwlin KoJ1OAHbLIAMbIH MEXHUKANLIK KEHOIp yulin
Ka10blK JTUZHUHHIN KYPAMbIH 0AKbLIAYy MAHBI30bl, OUMKEHI OHbIH APMBIK (OIybl COHEbl OHIMHIH CANACLIHA JHCIHE
oHOey npouecmepine acep emyi Mymkin. Kymoic dapvicoinoa nuznundi aHblKmMayovly Koi0anvicmaesl aoicmepie,
COHBIH, TWiIHOe XUMUANBIK macinoepze wiouy ixieacaiovl. Onapovtyy muimoinizi, 0an0ici Hcane mMexHUKaIblK KeHoip
KOHmeKcminoe KOJI0aHbLAYbl CalbIiCmblpbliadsl. KanovlK 1uzHUHObl AHBIKMAYOa YaKblm, 6AHHA MOOYIL JHcIHE
memnepamypa CUAKmMul 3pmypai paxmopaapoviy acepi 6a2ananadwvl Heane pezpeccus nmeHoeyi AHbIKmaaobwl.
3epmmeyode 6acmankbl TUZHUHOL JHCOI0 YUITH KbIUKBUIMEH JCaHe CIImini naildanamny, 00an Keiin KaaiovlK JUZHUHOL
anbIKmayowty, dipneuie 20icmepin, onwty, iwinoe 72 % Kykipm Koluikolivl Men 2% my3 KbluiKblabl apacslnoa IKcne-
PUMEHMMIK CanblCmulpy MHCyp2izineodi. Anvinzan manimemmep Kecme Kyiinoe 6epinin, maioansvin, moJblK HcoHe oip
gaxmopnvl pecpeccus Gouvinma cpaguxmep sxncacanvinadvl. byn sicymvicmoly nezizei makcamul canansl 6axpliay
JHcane OHOIpicmiK npouecmepoi OHMAUNAHOBIPY YULiH OHEPKICinme KOJ10aHy2a 6o1amvlH mexXHUKANbIK KeHOipoezi
K@10bIK TUZHUHOI AHbIKMAYObIY ey 0d]l, CeHIMOI JcaHe muimoi 20icin anviKmay. 3epmmey Hamuodicenepi KeHoip
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OHOelimin KaCIinopviHOap yWwiiH, COHOAN-AK MEXHUKAIbIK 0ciMOiKmepoiy Kacuemmepin 3epmmeiimin 2vliibl-Mu
3epmxananap ywin namioaavl 60aysl MyMKiH.

Heri3ri ce3nep: keHaip, JUrHUH, TOKBIMA, IIMKI3aT, TEXHUKAJIBIK TAJIIBIKTAP.

N3YUYEHMUE PA3JIMYHBIX METOAOB OIIPEJAEJEHUSA
OCTATOYHOTI'O JIMT'THUHA B JIYBAHBIX BOJIOKHAX

"M.F. OTBIHIIIUEB, *A.H. ACAHOBA*, ‘4. EPKBIHKDI3bI,
‘B K. HUA3BEKOB, *M. TOHIIIUMAHOB

(*AnMaTHHCKHI TEXHOJIOTHYECKHUIl YHHBEPCUTET,
Pecnydosimka Kazaxcran, 050012, r. Anmarsi, ya. Toae 6u, 100
MucTuTyT GMOJIOrMH M OMOTEXHOJIOTHH PACTEHMI,
Pecny6auka Kasaxcran, 050040, r. Anmarsl, yi. Tumupssesa, 45)
DnexTpoHHas mo4ra aBTopa-koppecnonaenta: aleka_09.21@mail.ru*

B oOaunon pabome npoeodumcsa ucciredoeanue u cpasHenue paziudHLIX MemOOUK 071 OnpedeeHus
0CMAMOYHO20 TUZHUHA 6 MEXHUYEeCKol KoHuone. JIuznun — 3mo cnojcnolil noaumep, AGAAOWUNCA OOHUM U3
OCHOGHBIX KOMNOHEHMO068 PACIMUMENbHLIX KIeMOYHLIX CHMEHOK, KOMOpblil npudaem CmpyKmype pacmenuil
Jcecmkocmov u npouHocmo. [na mexnuueckoil KOHONIU, KOMOPAA UCNOJIb3Yemcs 6 NPOMbIULIEHHOCU 071
npouseoocmea dymazu, mKaueil u Opy2ux u30eull, 6a3NCHO KOHMPOIUPOEAMDb COOEPICAHUE OCIMAMOUHOZ0 TUSHUNA,
MaK Kak e2o0 u30blmoK Modicem 6auAmb HA KA4ecmeo KOHeyHOoU npooyKuuu u npoueccol obpadomku. Ilpu
onpedenieHUU 0CMAMOYHO20 TUCHUHA OYCHUGACNMICA GIUAHUE PA3IUYHBIX (PAKMOPOS, MAKUX KAK 6peMs, MOOYb
6anHbl U memnepamypa, u onpeoensemcs ypasHenue pecpeccuu. B uccnedosanuu nposooumcsa Ixcnepu-
MEHMAnbHOEe CPAGHERIUE HECKONBKUX MEMOO08 ONPEOEeHUA OCIMAMOYUHO20 TUZHURA C UCNOIb306aNHUEM KUCTIOMbL U
wenouu 0114 yoaienusa nepeutHo20 1UZHUNA, 6Kkntouan 72% cepuoii kucnomut u 2% conanoi kucnomut. Ilonyuennvie
OaHnHble NPeOCmMAsNAIOMCA 6 MAOIUYHOM COCHOAHUU, AHATUZUPYIOMCA, COCMAGNAIOMCA ZpauKu no noaHOU U
oonogpakmopnoii pezpeccuu. OCHO6HOU UeNbl0 OAHHOU PAdOmMbl AGNAEMCA @blAGNEHUE HaAubdo1ee MOUHO20,
HA0ENHCHO20 U IPpeKmusnozo menooa 011 onpeoenenus OCmanmoyHoz0 TUHUHA 6 MEXHUYECKOIl KOHON1e, KOmOopblil
Modicem 0blmb UCNOJIL306AH 6 NPOMBIUWICHHOCMU Ol KOHMPOAA KAYecmea u OnmumMu3ayi npou3600CmeeHHbIX
npoueccos. Pesynomamol uccnedoganus mozym 6vims noie3nvl 014 NPEOnPUAMUIL, 3AHUMAIOUUXCA NEPEPAOOMKOIl
KOHONU, a maxoice 014 HAYYHBIX 1A00PAMOPUIL, 3AHUMAIOUAUXCA UZYUEHUEM CEOLICHIE MEXHUYECKUX PACHEeHUIl.

KiroueBble ciioBa: KOHOIUIA, IUTHUH, TEKCTU/Ib, CbIPbE, TCXHUYIECCKHE BOJIOKHA.

Introduction environmental sustainability. However, there are

Lignin is one of the main components of currently many different methods for determining
plant cell walls, which gives the structure of plants the lignin content, each of which has its own
rigidity and strength. It plays a key role in ensuring advantages and limitations. The purpose of this
the mechanical stability of plants, as well as study is to review and com-pare various techniques
protecting them from destruction by micro- for determining resi-dual lignin in industrial hemp.
organisms. However, in an industrial context, In the course of the study, chemical methods are
especially in the production of hemp, lignin may be considered, their accuracy, reproducibility and
an undesirable component, since its presence can applicability in industrial production condi-tions
make processing difficult and affect the quality of are evaluated [3,4]. The study will also include an
the final product [1]. Technical hemp, experimental analysis aimed at comparing the
characterized by a low content of psychoactive effectiveness of various met-hods, identifying
compounds, is actively used in various industrial possible sources of errors and determining the most
fields, including the pro-duction of textiles, paper, reliable and accurate methodology for use in an
biocomposites and building materials. In these industrial context. The results of this study will be
processes, excess lignin can complicate the of practical importance for enterprises engaged in
processing of hemp fiber, reduce the quality of the processing of cannabis, as well as for
products, and increase production costs [2]. The researchers studying the properties of industrial
deter-mination of residual lignin in industrial hemp plants and developing new methods of their
is important for optimizing industrial pro-cesses, analysis [5].

product quality control and improving
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Hemp is the most promising domestic
vegetable raw material capable of fully replacing
cotton and ensuring the strategic and financial
independence of the country. Bast cellulose has a
very high quality and can be used in the production
of various grades of paper and other industrial
products based on cellulose. At the same time,
cannabis can be produced in various climatic zones
of the country, including in regions where the
cultivation of other crops is ineffective. Hemp fiber
is long and coarse, but has good strength. Thus,
these fibers are the strongest, most durable and
strong among plant fibers and do not rot when
exposed to water for a long time. [6,7]. Many
products are made from hemp fiber, such as fabrics
and canvases. tarpaulin, burlap, ropes, cords and
valuable paper. Hemp fabrics are antimicrobial,
antistatic and hygienic, can absorb up to 30% of
sweat and 95% of ultraviolet rays. Hemp clothing
is recom-mended for people prone to skin allergies,
rheumatism and spinal diseases. The service life of
clothing made from such materials is several times
higher than that of their main competitors. Hemp
materials are not only very dense, but they also do
not stretch, while they can retain their shapes and
proportions [8,9,10]. The porosity of the hemp
fibers allows the fabric to absorb moisture better,
and therefore color loss during washing is minimal.
This allows the body to "breathe" during extreme
heat while keeping cool. Hemp seeds contain about
30-35% oil, 20% starch, 18-23% protein, 15%
fiber, 4-5%. The material made of hemp is very soft
and durable, durable. With constant application,
the qualities and properties of the fabric are
enhanced.

The durability of the fabric is supported by
the special structure of hemp fibers: - stable
resistance to external influences;

- the material does not deform it also does
not deteriorate when washing the 90C°;

- the material does not lose shape during
use. With constant wear, hemp does not allow
pathogenic viruses and micro-organisms to
develop, and does not create conditions that
interfere with metabolic processes in the skin. In
addition, hemp fabrics gently interact with the skin,
and are able to protect the skin from the harmful
effects of the external environment, an unfavorable
combination of temperature and humidity, heavy
metal salts, and the negative effects of excessive
ultraviolet radiation [11,12]. Ultraviolet radiation
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is delayed by hemp fabric by almost 95%, whereas
other fabrics are only 30-50%. Such fabrics possess
the highest degree of durability and, when
processed, can preserve useful and necessary, as
well as valuable qualities of natural material. In the
twentieth century, the production of industrial
hemp declined. The persecution is related to the
fight against the spread of drugs. In the last two
decades, in the wake of the popularity of
reasonable con-sumption and environmental
friendliness, hemp fabrics have been gaining
popularity. And flax and hemp are becoming the
main raw materials for ecotextiles [13,14]. In most
countries, decorative and technical cannabis of the
Cannabis Sativa variety is allowed for cultivation.
Fabric, yarn, building insulation, ropes are made
from it. The processing and cultivation of cannabis
does not harm nature. And the resulting fibers are
hypoallergenic [15].

Materials and research methods

The following raw materials were used for
testing. Cannabis variety: Santhica 70. Santhica 70
contains few CBD cannabinoids, and this
"negative” characteristic limits its use in the
production of light cannabis. The THC content is
less than 0.6%, while the CBD cannabinoid content
is zero. When growing outdoors, an annual mid-
late cycle is used, and the yield per square meter is
very high. Santhica 70 is a French variety, the
production of which is aimed at obtaining fiber and
seeds. Genotype: Annual. Climate adaptability:
Central and Northern Europe. Growing season: 120
days. Height: 2.0 - 3.0 meters. Full bloom: July.
[21] Place of cultivation: Kostanay region,
Moscow region. The fiber of their stems was
obtained in laboratory conditions at the Almaty
Technological University
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Figure 1. Hemp stem

The hemp stalks were dried for 2 months
until a moisture content of 10-12% was reached.
Then they were processed on a grinding line

consisting of one grinding machine, one shaking

machine. The 2,3 - figure shows the used equip-
ment.

Figure 2. The grinding machine

Figure 3. The loosening and shaking machine

The dissolution of lignin from cannabis is an
important process that has several practical
applications and purposes.

Lignin is the main component of
lignocellulose plants, which gives strength and
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rigidity. To obtain pure cellulose, lignin must be
removed.

To conduct a complete factor experiment to
obtain a regression model of lignin removal, an
apparatus was used, which in Figure 7 HG2009 is
a coloring machine.
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Figure 4. The coloring machine HG2009

Sample Determination of the equation of the
influence of temperature, time and modulus of fiber
processing on the residual content of lignin. The
process of removing lignin from hemp includes
sulfonation and alkali treatment, where various
treatment modes are used to study the effect of
temperature on the effectiveness of delignification.
The above processing mode provides for working
with samples of different weights and under different
temperature conditions. If we consider the process in
more detail:

preparation

- Sample weight: 30 g.

- Module: 1:10, 1:15, 1:20.

- Time Sulfonation

The first stage is sulfonation, which uses
sulfuric acid (H2SO4) to prepare the material for
further alkali treatment. First, we will measure our
sample and put it in a jar as on the 8-rusinka. The
samples are placed on a dyeing machine at a
temperature of 100 °C for 1 hour. Sulfonation
solution: A sulfonation solution is used for each
sample, which contains 9 g/l of sulfuric acid in 300
ml of water. When adding sulfuric acid to water in
the laboratory, always remember the main rule:
"Add acid to the water, not the other way around."

Table 1. Residual lignin content in hemp

If you pour water into the acid first, a strong
reaction may occur and the acid will start to spray,
it is dangerous.

Alkali treatment After sulfonation, the
samples are subjected to alkaline treatment for
further decomposition of lignin. Solution for
alkaline dissolution: the composition of the
solution includes 4.5% sodium hydroxide (1.35 g),
2.5% sodium silicate (0.75 g), 0.6% sodium sulfite
(0.18 g), 25% wurea (0.75 g) and 2.5%
tripolyphosphate (0.75 g) in 300 ml of water.
Temperature conditions. The samples undergo
three stages of processing at different temperatures:
100°C 110 °C 120 °C The purpose of this scientific
study is to vary the temperature conditions and
modulus to obtain more accurate data on which
temperature removes lignin most effectively. The
results of this study may help to further optimize
the processing of cannabis in an industrial
environment.

Results and discussion

The results showed that with the applied
methods of separating lignin from hemp fibers,
lignin dissolves to the desired value.The results of
the decrease in lignin can be seen in Table 1.

Ne Yi mi >Y S?
1 7,70 | 7,50 7,00]| 6,65 | 6,21 | 596 | 553 | 4,97 | 550 | 490 | 10 6,19 | 0,9979
2 790 | 7,75 7,30] 6,90 | 6,37 | 6,23 | 503 | 4,73 | 587 | 6,12 | 10 6,42 | 0,7791
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Conclusion

The production of hemp fibers in our country
is relatively new, but the promising industry is, in
our opinion, industrial the cultivation of permitted
varieties of hemp has improved the country's
economy to the appropriate level helps to lift.
Industrial hemp farming in Kazakhstan the issue of
production began to rise.

Hemp production is waste-free. Obtained as
a result of shaking and combing waste is mainly
used for the production of technical materials, and
the production of lignin biofuels, chemicals
obtained from hemp, soil can be used for
improvement, bioplastics, biomass and even
medicine. For growing vegetable and fruit crops
according to a hydroponic system for the purpose
of use to make substrates and to make solid biofuels
head fibers-waste from fire processing for safety it
is necessary to study. At the moment, some
problems have been solved, for example: quadratic
mean deviation, coefficient of variation, variance
and confidence interval. We the studied technology
summarizes the determination of residual lignin-
the variation is the largest by looking at the
regression equation as a result of the analysis the
value is Xy, i.e. the temperature in the process of
removing lignin than in others more affects the
time and module after it. - Two for the significance
level of 0.05 according to the Laplas criterion in the
Z-sided test, the critical value is about 1.96. Z-
statistics - 0.546 does not exceed this limit, which
indicates a lack of importance. - Fisher criterion of
0.05 and 9 degrees of freedom of significance for a
level of F the critical value is about 3.179 or two
for a one-way Test 4,026 for the side test. the
resulting 1,131 F statistic is from the critical value
since it is significantly smaller, it statistically
shows the variance between the two samples shows
that it can be considered equal. 81 - Student's
aneurysm t-test based on the T-test performed on
average values the difference between the two
samples is not statistically significant, because the
T-statistic is much less than the critical value of -
0.545, and the p-value is 0.05 much higher than the
value level. These are two data sets it is enough to
prove that the difference between it means that
there is no evidence. What we conclude through
these criteria is that the residual lignin effective in
detection in two methods.
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PREPARATION OF TEXTILE MATERIALS FOR DYEING AND PRINTING
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The article presents data on the development of technology for the preparation of cotton fabrics for subsequent
coloring processes and final finishing. Improving the quality of products in the process of preliminary preparation of
fabrics is associated with the development of highly efficient technologies using textile auxiliaries, new chemical and
physical methods for intensifying ongoing processes. Technologies have been developed for the preparation of cotton
fabrics aimed at obtaining the required level of physical and mechanical characteristics of materials. The optimal
parameters for the preparation of technological solutions, concentrations of chemicals, the ratio of components in the
solution, temperature and duration of the process were selected. The qualitative parameters of the treated tissue,
capillarity, degree of whiteness, and discontinuity characteristics were studied. A periodic and continuous method of
preparing cotton fabrics is proposed, ensuring the removal of non-fibrous impurities from harsh fabrics, which will
improve the quality of the treated fabric by increasing capillarity and whiteness, reduce energy consumption and
duration of the process. The obtained research allows us to build modern and promising, economically justified
technological processes for the preparation of textile materials made from natural, chemical fibers and their mixtures.

Keywords: textile materials, concomitant impurities, textile auxiliaries, finishing preparations,
technological processes of preparation, decoction, bleaching, final finishing of textile materials,
consumer characteristics.

HOAT'OTOBKA TEKCTHUJIBHBIX MATEPHUAJIOB
K KPAILIEHUIO U ITIEYATAHUIO

K.JK. TFOCEHFUEBA

(AnTMaTHHCKHIl TEXHOJIOrHYECKHIl YHUBEPCHUTET,
Pecnyoaunka Ka3zaxcran, 050012,r Anmarsl, yJi. ToJie 6u, 100)
DrekTpoHHast o4Ta aBropa-koppecnonenta: d.kulmairam@mail.ru

B cmamuve npedcmagnensvt dannvie no pazpadbomke mexuoao2un HO020MOoBKU Xa0n4amooymMaxicuvlx mraHe
K ROC/1e0YIOMUM NPOUeccam Koa0pupo8anus U 3aKnouumensoii omoenke. Ilosvluienue Kkauecmea vInycKaemoii
npoOyKyuu 8 npoyecce nPedsapumMenbHoll NHO020MOEKU MKAHEl C8A3AHO C PA3PAOOMKOU 8blCOKOIPheKmusHbIX
MexXHOI02Ull C UCNONb306AHUEM MEKCHMUTbHO-8CHOMOZAMEIbHBIX Gel{eCME, HOBbIX XUMUUECKUX U pu3uyeckux
cnocoboé unmencugukayuu npomexKarwux npoueccos. Pazpabomanst mexnonozuu no nodzomoeke
XJIONYAMOGYMANCHBIX MKAHell, HANPAIeHHble HA NOJIy4YeHUe MmpedyemMozo  YPOGHA (Hu3UKO-MeXaHUYecKux
xapakmepucmuk mamepuanos. Ilooobpanvt onmumanvhvlie napamempovl HPUZOMOBIEHUA HMEXHOI02UYECKUX
Pacmeopos, KOHUEHMPAYUU XUMUYECKUX 6EU{eCHE, COOMHOUIeHUEe KOMHOHEHMO08 6 PACMEope, meMnepamypa u
onumenvnocmsy npoyecca. Hccnedosanvl kauecmeeHHvle nHoKazameau 00padomanHoil MmKaHU, KAnuiisapHOCHIb,
cmenenv Oenusmnvl, paspvienvie xapaxmepucmuku. IIpeonosicenvt nepuoouueckuil u He-nPepovlGHLIEL CHOCOOBL
n0020MOBKU XTIONYAMOOYMAICHBIX MKAHEl, obecneuusaioujue yoanenue u3 CypoevlX MKaHell Hee0J10KHUCHbIX
npumeceil, Komopbvle n0360J1M NOBLICUMb KAYECMEEHHblE NOKA3Ame1u 00padomanHoll MKAHU 34 CYen NOGbIUEHUS
KAnuinapHocmu u cmeneHu Oenu3nvl, CHUUMmMb IHepzozampamsl U OaumenvHocmy npouecca. Ilonyuenuvie
UCCNIe006AHUA  NO360NAM  CHIPOUMbL  COGDEMEHHbIE U  NEPCHEeKMUGHbBIE, IKOHOMUUECKU O0DOCHOBAHHbBIE
mexHo02u"YecKue npoyeccbl HOOZ0MOBKU MEKCHMUILHBIX MAMEPUANos, U3Z0MOGIEHHbIX U3 HPUPOOHBIX,
XUMUUECKUX 80JIOKOH U UX cMecell.

KiaroueBble cjioBa: TeKCTHJIbHBIE MarTepuajbl, CONMYTCTBYIOIIUE NPHUMECH, TEKCTUJILHBIC BCIIO-
MoraTreJibHbI€ BeIeCTBA, OTACJIO0YHbIC NpPpenapaTbl, TEXHOJOITHYE€CKHUE NMPOUECCHI MOATO0TOBKHU, 0TBapKa,
6eJ1eHne, 3AKIIOYUTEIbHAsA 0TACJKA TEKCTUWIbHBIX MaTepuajaoB, HOTpeﬁl/ITe.IIbCKI/Ie XapaKTCePUCTUKU.
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TEKCTUJIb MATEPHAJITAPBIH BOSIYFA KOHE
CYPET BACYT A JAUBIHJIAY

KK JIOCEHFUEBA

(AJIMATBI TEXHOJIOTHSJIBIK YHUBEPCHTETI,
Ka3zakcran Pecnny6siukacol, 050012, Aimatsl K., TeJie 6u kour., 100)
ABTOP-KOPPECIIOHICHTTIH dMeKTPOHABIK romrtackr: d.kulmairam@mail.ru

Maxanaoa maKkma mamanapeln 605y JHcaHe COH2bl OHOEY npoyecmepine 0aiiblHOAy MexXHON02UACHIH d3ipiey
Ooubinwma Odepexmep ycoiHwlizan. Mamanaposl andvlin ana OaublHOAY RPoyecinoe OHIMHIH CANACHIH APHMBIPY,
npoyecmepoin KapKblHObLIbIZLIH ADMMBIPYObIH HCAHA XUMUAIBIK JHCIHE PU3UKANBIK 20iCmePiH, COHOANl-aK MOKbIMA-
KoMeKwi 3ammapovl KOJ10AHA OMbIPbIN, HCO2APbl MUIMOI meXHOoa02uAnapovl azipaeymen oaiinanvicmol. Kascemmi
DuU3UKANBIK-MEXAHUKANBIK CUNAMIMAMATAPLL Oap Mamepuanoapobl  aiy MAaKCamslHOA MAKMa Mamanapvli
oaiivinoay mexnonozuanapol a3ipaendi. Texnonozuanvik epimindinepoi Oaivinoayovlyy onmaiiivsl napamempiepi,
XUMUATIBIK 3amMMmMapobly KOHUEeHMpPAayusacol, epiminoioezi KomnoHeHmmepoiy apaKamslHAcbl, memnepamypa meH
npouyecmiy y3aKmui2ol manoaidvl. OHoenzen Mamauvly Cananvlk KOpcemkiuimepi, KAnuaiApaviebl, a2apyblHblH
oapesceci, rncelpmuly cunammamanapvl 3epmmendi. Maxkma mamanapvin Ke3eHOiK dcane y30iKci3 Oauvinoay
a0icmepi ycoiHbLIOBL, 0J1AD MAOUU MAMANAPOAH KOCRANAPObl AIbIN MACMAYObl KAMIMAMACH3 emeodi, Oy oHoel2eH
MAmaHnwly, CAnanvl KOPcemKiuimepin apmmolpy2a, KAnUinapasl2bl MeH aA2apyblHblH 02Pedcecin cakcapmyzaa,
IHEpzUs WILIRBIHOAPLIH A3AUMY2a JHCIHE NPOUECHmiH Y3aKmbleblH KblCKAPMY2a MYMKIHOIK 0epedi. AnviHeaH
3epmmeynep maduu, XUMUANLIK MATWBIKMAPOAH JCIHE O01apObly, KOCHANAPBLIHAH MHCACATI2AH  MOKbIMA
Mamepuanoapvli  OaublHOAYOblH, 3AMAHAYU  JICIHE NEPCHEeKMUBANbl, IKOHOMUKANBLIK MYPEblOAH MmUimoi
MexXHON0ZUATIBIK NPOoUecmepin Kypy2a MyYMKIHOIK Oepeoi.

Herisri ce3nep: TeKCTWIb MaTePHAJIAPbI, KOCHAJIAP, TEKCTWIb KOMEKII 3aTTapbl, 6HIEY Ipe-
naparTTapbl, TeXHOJIOTMSIBIK IpoueccTepai asipJey, KailHaTy, aFapTy, TeKCTHJIb MaTepHAIJAapbIH
COHFBI 6H/IeY, TYTBIHYIIBLIBIK CHIATTAMAJIAPHI.

Introduction regard, it is necessary to know the structure and
Preparation of fabrics for dyeing and properties of non-cellulose impurities, which must
printing is a set of processes that ensure the be destroyed and removed during the preparation
removal of non-fibrous impurities from harsh of cotton materials [7-9].
fabrics in order to give them the ability to quickly Currently, training is carried out on con-
and evenly wet with water and stable whiteness. tinuously operating equipment or on high-per-
The substances to be removed include natural formance batch machines. To increase labor pro-
impurities that accompany natural fibers, and ductivity, separate operations are combined in the
chemical materials applied to fiber and yarn in the preparation of textile materials. However, in this
processes of their manufacture and processing. For case, it must be remembered that the properties of
fabrics made of natural fibers, such materials textile materials do not deteriorate.
include natural cellulose satellites, oilers and The preparation of fibrous materials for
dressings, residues of fatty and sweat substances, dyeing and printing is a complex process and in-
cellulose impurities, sericin, waxy substances, fatty volves a large number of operations. Technologi-
emulsions and soaps applied before twisting and cal processes and equipment for chemical puri-
weaving [1-3]. fication of fibrous materials are determined by the
Harsh fabrics containing these impurities are nature of impurities and the strength of their bond
poorly wetted with water, it is almost impossible to with the fiber, the chemical, physico-chemical
get bright, uniform, saturated and durable colors on structure of the fiber and its properties.
them. In the process of preparing fabrics for dyeing The process of preparing cotton products for
and printing, it is necessary to free the surface and dyeing and printing should be carried out under
pores of the fibrous material for subsequent quality control, so that when the best whiteness and
interaction with the dye and auxiliary materials, to maximum capillarity are achieved, the cellulose is
remove internal stresses that cause uneven properties, damaged as little as possible, in this regard, the
while the physico-mechanical and chemical development of technology for preparing cotton
properties of the fiber must be preserved [4-6]. textile materials for dyeing and printing is an
At the same time, chemical reagents and urgent scientific task [10,11].

textile auxiliaries used in preparatory operations
should not cause the destruction of cellulose. In this

172


mailto:d.kulmairam@mail.ru

AJIMATBI TEXHOJOTMSUIBIK YHUBEPCUTETiHIH Xxabapmbichl. 2024, Ne4.,

Materials and research methods

The cotton fabric was boiled according to a
periodic method in a 400 ml bath module: NaOH -
10 g/l, Na:SiOsnHO- 5 g/l, OP-10 - 2 g/l,
NaHSOs- 10 g/l. After preparing the solution at a
temperature of up to 40-50 °C, we place the
samples, then raise the temperature to 80 °C and
boil for 30 minutes. We wash the tested samples,
squeeze them out and proceed to the next blea-
ching process. At the first stage of processing, the
fiber swells and adsorbs caustic soda, then
chemical reactions of caustic soda with impurities
occur. As a result of hydrolysis, pectin substances
pass into soluble compounds and are completely
removed from the fiber. Nitrogen-containing pro-
tein substances are hydrolyzed to form amino
acids, which, with caustic soda, give water-solu-ble
salts. The remaining waxy substances are re-moved
by emulsification using surfactants. The bleaching

process was carried out in a 400 ml bath module:
NaOH-5 g/l, Na;COs- 2,5 g/l, NazSiO3-nH,O — 7,5
o/l, H20.- 30-40-50 g/I. Bleaching at a temperature
of 90 °C for 30 minutes. Next, washing, pressing
and drying.

The cotton fabric was boiled and bleached
using a continuous method in a 400 ml bath
module: NaOH-12 g/I, Na;SiOznH,O — 7,5 g/l,
OP-10 - 2 g/l, NaHSOs -10 g/l, H20. - 30-40-50 g/I.
The temperature is 90 °C, the time is 30 minutes.
The processed samples are washed, squeezed and
dried.

Results and discussion

The main indicators characterizing the quality
of prepared textile materials are: capillarity,
whiteness and degree of damage to cellulose.

Periodic and continuous methods of preparing
cotton fabrics have been developed. The results of the
studies are shown in Table 1 and Figure 1.

Table 1. Indicators of bleaching of samples treated in a periodic and continuous method

Ne Boiling process

NaOH-10 g/l, Na;SiO3-5 g/1, OP-10-2 g/l, NaHS03-10 g/l

1 | Bleaching process

NaOH-5 g/l, Na,COs-2,5 g/l, Na,SiOs-7,5 gl/l.

H20,-30 g/l H»0,-40 g/l | H»0,-50 g/l
Whiteness, %
87,8 88,5 | 92,8

2 Boiling and

NaOH 12 g/I, Na;SiOs7,5 g/l, OP-10 - 2 g/l, NaHSO5 10 g/l

bleaching process H,0,-30 g/l H0,-40 g/l | H,0,-50 g/l
Whiteness, %
89,5 90,2 | 90,7
3 | Raw material 69,04

Heobp-raw material
lu- H,0,- 30 g/l
2n- Hy0, - 40 g/l
3n- H20,— 50 g/l

HeoOp-raw material

lc- HzOz— 30 g/|
llc- H20,— 40 g/l
Illc- H20,—50 g/l

Figure 1. Comparison of the whiteness of cotton textile materials
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According to the results of the study using
the periodic method, the whiteness of cotton fabrics
was 92,8 %, according to the continuous method
90,7 %, and the harsh sample was 68 %. In
accordance with the requirements of the standards,
the whiteness of linen fabrics should be at least 80
%, and for improved varieties — 83 %, the
whiteness of magpie fabrics should be 87- 88 %.

Based on experimental data, it was found that the
preparation of cotton fabrics according to the
proposed methods leads to an increase in the
whiteness index in accordance with the
requirements of GOST 18054-72 [12,13].

The results of determining the capillary
properties of cotton fabrics are presented in Table
2 and Figure 2.

Table 2. The effect of treatment and concentration of solutions on the capillary properties of cotton fabric

Time, Capillary properties, h, cm

Ne min Raw periodic continuous | periodic | continuous periodic continuous

material method method method | method method method
H20,-30 g/l H202-40 g/l H202-50 g/l

1 15 11,5cm 10,5 cm 12,0cm | 10,7 cm 12,6 cm 10,9 cm

2 30 13,6 cm 12,9 cm 149cm | 13,2cm 15,5¢cm 13,3cm

3 45 lem 14,7 cm 14,7 cm 17,0cm | 15,2 cm 17,2cm 15 cm

4 60 15,5 cm 15,8 cm 18,1cm | 16,4 cm 18,2 cm 16,2 cm

HeoOp-raw material

1o- H,0,—- 30 g/|
2m- H,O,— 40 g/|
3n- H,O,— 50 g/|

Figure 2. Determination of capillarity of cotton textile materials

According to the results of studies of the
capillary properties of cotton fabrics, where OP-10
was used as a textile auxiliaries, capillarity
indicators reached h = 18.2 cm using the periodic
method, h = 16.2 cm using the continuous method
at a concentration of H,O, = 50 g/l. At a
concentration of H.O, = 30 ¢/ I, the capillarity
indices according to two methods were h = 15.8
cm, in contrast to the harsh sample h = 1 cm. This
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HeoOp-raw material
Ic- H,0,— 30 g/l
Ilc- H20,— 40 g/l
Illc- H202—-50 g/l

is due to the fact that the textile auxiliaries in the
preparation process contributed most to the
removal of the main part of the natural satellites of
natural fiber and substances deposited on textile
fibers during their processing [14].

The determination of the tensile properties
of cotton fabrics was carried out according to
GOST 3813-72 [15]. The results of the studies are
presented in Table 3.
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Table 3. Indicators of the absolute breaking load of samples according to the periodic and continuous method

Ne Breaking load, F (H)
1 weft warp
periodic method continuous periodic method continuous method
H20, method
F (H) L (mm) F (H) L(mm) F (H) L (mm) F (H) L (mm)
30 g/l 391 44,51 371 54,70 266 23,79 268 23,77
40 g/l 372 42,98 385 50,26 279 53,52 244 27,32
50 g/l 402 46,89 369 42,56 271 59,03 266 44,63
2 raw 344 46,79 344 46,79 286 30,84 286 30,84
material
It can be seen from the data that the breaking REFERENCES

load of the continuous method decreases slightly
with an increase in the concentration of H.O, = 50
g/l. In the periodic method, the discontinuous
characteristics do not decrease with an increase in
hydrogen peroxide.

conclusion

The preparation process was carried out
according to periodic and continuous methods.
According to the periodic method, the whiteness of
cotton fabrics was 92,8%, according to the
continuous method 90,7%, and the harsh sample
was 68 %. In accordance with the requirements of
the standards, the whiteness of linen fabrics should
be at least 80 %. The capillarity indices were
reached by the periodic method h = 18,2 cm, by the
continuous method h = 16,2 cm at a concentration
of H,0, = 50 g/l. At a concentration of H,O, = 30
g/l, the capillarity indices according to two
methods were h = 15,8 cm, in contrast to the harsh
sample h = 1 cm. The breaking load of the
combined method decreases slightly with an
increase in the concentration of hydrogen peroxide
to 50 g/l. In the periodic method, the discontinuous
characteristics do not decrease with an increase in
hydrogen peroxide. According to the results of the
study, an optimal combined method for the
preparation of cellulose textile materials with a
concentration of components was found:
NaOH=12 g/l, NazSiOs=7,5 g/l, OP-10=2 d¢l/l,
NaHSOs=10 g/l, H.0,=40 g/I. With a continuous
method, the processing process is more economical
both in terms of labor productivity and in terms of
removing products from 1 m? of production area.
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I'naPO®OBTbI ’KOHE OJIEO®NIbAI KACUETTEPI AP
TEKCTWIb MATEPUAJIJAPBIHBIH TEXHOJIOI'UACBIH 3EPTTEY

A.b. JAYKEHOBA , UM. JDKYPUHCKAA

(AJIMATBI TEXHOJIOTUSIBIK HUBEPCHUTETI,
Kazakcran Pecniyosmmkacel, 050012, Anmarsl K., Tesie 6u komr.,100)
ABTOP-KOPPECTIOHIEHTTIH 3EKTPOH/IBIK morirackr: aidana_- 2000@mail.ru, indi_06.79@mail.ru

OHnepkacin nen KO2aMHbIH, 0amMybIMeH Dipze Jcypemin Mailivl azlHObL CYIapOblH, Koberoine, COHOA-aK MYHAObIH Hcui
mezinyine 6aunanvicmvl MYHAIIObL CIHIPEMIH JcaHe MYHALl MeH CYObl HONEMiH YHKUYUOHATObL MAMEPUATOAPEA KAHCEMMITIK
apmoin Keneol. Mynoaii hynKyuonanovt mamepuanoapow sxcacay yuiin apmypii macinoep Konoanvtnovt. I'uopogoomouisix
nen 01eounbOliKmi apmmolpy apKbuibl Cy MeH MAailza KAMbICHIbL HCO2APbl CeNeKMUSMIniZ oap rcana mail ciHipemin
Mamepuanoapobl  Heacay nepcneKkmueanvl 6onvin  maovinadvl. byn ocymvicma  mexcmunb  mamepuanoapvina
2UOpoGhodMbLILIK neH 01eounbOliK Gepy yulin KoMRo3uyus aiy maceneci Kapacmuipovliaowvl. byn srcymvicmoiy maxcameoi cy
pecypcmapeli MyHAil NACMAHYbIHAH MA3apmy2a ApHAIZAH UHHOBAUUATLIK MEKCINWIb MAMEPUAnoapsii a3ipney HcoHe
Mamepuanoaposvty, muimoinici meH Kayincizoizin éazanay 601vin maowvinadsl. Kymovicmoiy npaKmukanblK, MaHbl30bL1bIZbL
MYHQil TACIAHYbIH Ma3apmy muimoinicinoe, IKOJI02UANBIK, MA3a HeoHe KYHbIHOA 0ACKA MAMEPUanoapOan acbln nycemin
MeKCMuUb Mamepuanbit seacay Kaxcemminizinoe. Ocol MaKcamma HAMPUIL 071€ambl, CYILbIK, UWIbIHbL HCIHE TUMOH KbIULKbLIb]
KonoanwLiowvt. Mamepuanoap oaitvtn epiminodimen onoenoi, cooan xeiiin 120 °C memnepamypaoa 10 murym kenmipinoi scone
mepmourcayun yuiin 150 °C memnepamypaoa mepmonpecme oH0en0i. 3epmmey nvicanvt peminoe 100%-0b1K apmuxynvl
1030 maxkma mamacwr sncone apmukynvt 81421 npemvep Standard 250 (65% 113,35% maxma) mamacsl naiidananvliobl.
MyHnaitov cyoan muimoi 601y0i KAMmMamacol3 ememin Heana Mamepuanoap a3ipaenoi, cy pecypcmapovli MyHail 1ACIAHybIHAH
muimoi mazapmy yulin meKCmuib MamepuanoapviHa uopodhoomol yHcane coHviMen Oipze oneounvoi Kacuemmep oepy
MAKCAMbIHOA HCAHA I0ICMIH hu3uKa-XuMuAIbIK Hezi30epi Hcemindipindl. Kana mamepuanoap cyovt MyHail 1aCMaHybIiHaH
cananvl mazapmy yulin muimoi Koi0aHbl1amslHbl AHLIKIMATIObL.

Heri3ri ce3aep: TeKcTUIb MaTepHAJIbI, HATPHUIA 0J1eaThl, THAPO(OOTHIIBIK, 0J1e0(PUIBATIK, TEPMOpUK-
camys, neHeTpoMeTp.

PA3PABOTKA TEXHOJIOI'MA TEKCTUJIBHBIX
MATEPUAJIOB CO CIIEIIMAJILHBIMU CBOMCTBAMM

A.b. IAYKEHOBA, UM. JPKYPUHCKAA

(AJIMATHHCKMI T€XHOJIOIHYECKHIl YHHBEPCHUTET,
Pecnyomka Kazaxcran, 050012, r. Asivatsi, yi. Tose 6u 100)
DneKTpOHHAs TI0UTa aBTOpa-KoppecionenTa: aidana_- 2000@mail.ru, indi_06.79@mail.ru

H3-3a yeenuyenusn Konuuecmea MACIAHUCIBIX CHIOUHBIX 600, CONPOBONCOAIOUIUX PA3GUMUE NPOMBIULIEHHOCIU U
obwecmea, a maksce YACMBIX AGAPUIIHBIX PA3IUGOE Hepmu, Cyuiecmeyem pacmyuias ROmpesHoCcms é (YHKUUOHAIbHBIX
Mamepuanax, noZioOwalowux Hegmo u pazdensaouux Hedmov u 600y. /lna uzzomoeneHus makux QYHKUHOHATbHBLIX
Mamepuaios UCnOIb306ANUCy PA3TUUHbIE NOOX00bl. TlepcneKmugHbIM ABNAEMCA CO30aAHUE HOBLIX MACIONO2NIOWAIOUIUX
MAMepuanos ¢ bICOKOU CeleKMUBHOCIbIO N0 OMHOWICHUIO K 600€ U MACTy Hymem Roebluienusn uopogoonocmu u
oneogunvhocmu. B oOannoii pabome paccmampueaemcs 60npoc RNOJYYEHUA COCMABA Ol NPUOAHUS MEKCHUIbHBIM
mamepuanam 2uopogodnocmu u oneogunvnocmu. ILlenvio oannoii padomwl aensemcs paspadomra UHHOGAUUOHHBIX
MEKCIMUILHBIX MAMEPUAN08, NPEOHA3HAYEHHBIX 01 OYUCHKU 600HBIX PECYPCO8 OM He(MAHBIX 3aZPA3HEHUIl U OUeHKa
Ippekmusnocmu u oezonacnocmu mamepuanos. Ilpakmuueckan 3Hauumocms padomsl ¢ HeOOXOOUMOCHU PA3PAGOMKU
MEKCMUIbHO20 Mamepuana, KOmopulii 0yoem npesocxooums opyzue Mamepuansl 6 IhheKxmuenocmu O4UCmKY Hehpmanpix
3azpA3HeNHUIl, IKONOUYHOCIU U couMochmu. /N Imoii yeaiu UCnonb308aauch 011eam HAMPUA, HCUOKoe CHEKN0 U TUMOHHAA
kucioma. Mamepuanet oopadamvieanu 2omosvim pacmeopom, zamem cywunu 10 mun npu 120 °C u oGpavamovisanu ¢
mepmonpecce npu 150 °C ons mepmoghuxcayuu. B kauecmee 006vekma uccie0o6anus dvLiu UCnOb306aHbL XIIONKOBASA MKAHD
100% apmuxyn 1030 u cunmemuuecxkas mxanv 81421 npemwvep Standard 250 (65% 113,35 % xnonox). Pazpadomanvt Hosvle
Mamepuansl, obecneyugarouiue Ipgexkmusnoe pasoenenue Hedpmu om 600bl, YCOBEPULEHCIBOBAHBL (PUIUKO-XUMUYECKUE
OCHOBbL HO8020 MEMOOA, C UEbI0 NPUOAHUA MEKCIMUTbHBIM MAMEPUAIAM 2UOPOPOOHBIX U 8 MO Jice 6pema 01e0PUIbHBIX
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ceolicme OnA IPeKmusHoll OYUCMKU BOOHBIX PeCypPco8 Om HePMAHBIX 3azPA3HEHUIl. YcmanoeneHo, 4mo Hoevle
Mamepuavl I PeKmueHo nPUMEHAMb 013 KAYECMBEEHHOU OUUCIKI 600bl 0N HEPMAHBIX 3A2PAZHEHUIL.

Ki1roueBble cjioBa: TEKCTIWIbHBINA MaTepHuaJ, ojieaT HATpusl, THAPo(oOHOCTD, 0,1e0HILHOCTD, TEPMO-
($uxcanms, neserpomerp.

DEVELOPMENT OF TECHNOLOGY FOR TEXTILE
MATERIALS WITH SPECIAL PROPERTIES

A.B. DAUKENOVA, I. M.JJURINSKAYA

(Almaty Technological University,
Republic of Kazakhstan, 050012, Almaty, Tole bi st., 100)
Corresponding author e-mail:aidana_- 2000@mail.ru, indi_06.79@mail.ru

Due to the increasing amount of oily wastewater accompanying the development of industry and society, as well as
frequent accidental oil spills, there is a growing need for functional materials that absorb oil and separate oil and water. Various
approaches have been used to manufacture such functional materials. The creation of new oil-absorbing materials with high
selectivity towards water and oil by increasing hydrophobicity and oleophilicity is promising. In this paper, the issue of obtaining
a composition for making textile materials hydrophobic and oleophilic is considered. The purpose of this work is to develop
innovative textile materials designed to purify water resources from oil pollution and evaluate the effectiveness and safety of
materials. The practical significance of the work lies in the need to develop a textile material that will surpass other materials in
the efficiency of cleaning oil pollution, environmental friendliness and cost. Sodium oleate, liquid glass and citric acid were used
for this purpose. The materials were treated with a ready-made solution, then dried for 10 minutes at 120 ° C and processed in a
thermal press at 150 ° C for thermal fixation. 100% cotton fabric article 1030 and synthetic fabric 81421 premier Standard 250
(65% PE, 35% cotton) were used as the object of the study. New materials have been developed to ensure effective separation of
oil from water, the physico-chemical foundations of the new method have been improved in order to give textile materials
hydrophobic and at the same time oleophilic properties for effective purification of water resources from oil pollution. It has been
established that new materials can be effectively used for high-quality water purification from oil pollution.

Keywords: textile material, sodium oleate, hydrophobicity, oleophilicity, thermal fixation, penetrometer.

Kipicne MaTepuaiapabl €HTi3y apKbUIBl Mail MeH CyJIbl

Mynaii O6ap arpIHIBI CyJlap ©HEPKICiN MeH Oemyre apHaqFaH TaMalla — MaTepHaIIapbl
SKOHOMHUKAHBIH JIAMYBIHIAFbl MaHBI3bl Macese JNalbIlHIayFa MYMKiHAIK Oap, Oyin  osnapasl
OonbI TaObLIAAbI, Oy OYKLI aemMJie IKOJIOTHSITBIK CynepruapooO0Thl )KoHE CynepoacoPHIIbal eTeli.
npobiemManapapl HeMece TINTi JaFJapbICThl Ty- OpTypii Marepuaiaap, COHbIH iIIiHAE TOKbIMA,
npipasl. Ockilaidia, cyJaH Maiibl HeMece OpraHu- KpEeMHHUH, MeTajnjap KoHE IulacTMaccalap
KaJIbIK 3aTTapAbl Oelly >KoHe XKMHAY YIJIKEH Hazap cynepruapooO0Tel  OerTepai  NadbIHIAy —YIIiH
aynapael. buonorusnbslk  eHiey, IpaBUTALMSUIBIK cyOctpar perinae maipananeuiabl. OCkl yakbITKa
0oy KoHE aACOPOLMSUIBIK MaTepHaliap CHSKTHI JeiiH MapraHer] OKCHAiHIH HaHO CBHIMbI, METaJl
KeNTereH JocTypii  ofictep  o3ipyeHmi. by TOpJIap , CY3Ti Karasbl, TyOKa >KOHE KOMipTEKTi
MaTepraiap Maii MeH Cyzbl Oeiyze MPaKTUKAJIBIK KO0IK CHSKTBI MyHail MEH CyJbl Oellyre apHalFaH
KOJIIaHypl TanThl. JlereHMeH, »OFapbl IIBIFbIH- cynepruapogoOTel  MarepuangapAbl  KoJigaHa
Japra, KypHedi Tmicipy TmpoleciHe, KalTanama OTBIPHIT OipHENIe 3epTTeyiep Kypriziuai. MyHai
JIacTaylibl 3aTTapFa JkoHe T.0. OalNaHBICTHI oIl Jie MeH cyabl Oemy ymiH cynepruipodoOTs
keitoip mekreynep Oap [1]. CoHIpIKTaH >KOFapblia MaTepHaiaapIsl KONJaHyAbIH KaHAIbUT dKYMBICHI
aTaJiraH MIEKTEYJIep/l *KEeHy YIIiH KepeMeT matep- XKirepieHaipeni, Oipak OJapAblH MPAKTHKAIBIK
Wanapapl  TAWbIHAAYABIH —KapanaibIM  oJliCTepiH KOJJJAHBUTYBIH ~ alTapibIKTall  KUBIHIATATHIH
Taly Kepek. Marepuanuap/plH CyJaHybl OJapiblH Keibip  mocenenep  Oap.  bip  karblHaH,
cUIaTTamaiapblHa ocep €TETIH MaHBI3Abl Iapa- MEXaHUKAIBIK JKOHE XHMHUSUIBIK TYPaKTBUIBIK
MeTpiepaiH Oipi Oosbin  TaObutazel. [ Hapodo0- KypJeii mpoieaypajiap MEH KbIMOaT marepuali-
TBUIBIK, TIEH ONICOQMIIBALTIKTI apTThIPy apKbUIbI Cy Japra 0aiiTaHBICTHI. Exinmi YKarbIHaH,
MeH Maiffa KaTBICTBI )KOFapbl CEEKTUBTLIIr Oap cyOcTparTapAplH ~ MEXaHUKaIbIK  TYPaKTBUIBI-
»KaHa Mall CIHIpEeTiH MaTepHalIap/ibl JKacay Tepc- FBIHBIH HAIIAPJIBIFGl (MBICANBI, CY3T1 Kara3bl JKoHE
MEKTHUBAJIBI OOJBINT TaObUIAARI. BeTTiK 3HEepPTHsaCH MOJIUMEPITi  TUIEHKA), MapraHell OKCHJIIHIH HaHO
TOMEH JKoHe OerTik Tomorpadusacel ayphic CBIMAAPBIHBIH BIKTUMAJI YBITTBUIBIFBI )KOHE METAILT
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TOpJAPJBIH TOMEH HMKEMJUIIT ONapAbIH MaiIIbl
CynmaH 0elly YIIiH KOJTaHBUTYBIH miekTeimi. Keyekri
MaTepruaiap, MpICAlbl, TyOKaap, ONMapaplH YIIKEeH
KEYEeKTEpiHIH KeJleMiHe, HKEeMIUIriHe, COHxal-aK
KUbIH >Karjaiiapia >KoHE TPaKTUKaIbIK Karaai-
Jlapaa TOMeH KyHbI MEH KOFapbl MEXaHHUKAIIBIK TYp-
AKTHUIBIFBIHA OAlJIAaHBICTHI MYHAll MEH CY/IbI Oemyre
MKAaKChl YMITKepIiep OoMbIn Tadbutaasl. [erenmet, Oy
MaTepualIiap Cy MeH Maiap el Oip yaKpITTa CiHIpel.

3epTTey JKYMBICHIHBIH MaKcaThl - Cy pecypc-
TapblH MYHall JlacTaHybIHaH Ta3apTyFa apHAIFaH ap-
Haibl KacueTTepi 0ap TEXHUKAIBIK TEKCTHIL MaTep-
HaIIaphIH 93ipIIey KoHEe MaTepraiIapAbH THIMILTITT
MEH KayiICi3Iiria Oarayiay OOJIbII TaObLIa IbL.

3epTrey KYMBICBIHBIH MAaKcaThblHA JKETY
0apbIChIHAA KOMBUTFaH MiHICTTEPI:

-Cy Ke3[epiH MyHall JIaCTaHybIHAH Ta3apTyFa
apHAJIFaH TEXHOJOTHSUIIAD MEH Marepuasaapibl
JAMBITY POOIeMaCHIHBIH Ka3ipri Kai-KyHiHe 0Ty,

-Cy Ke3[epiH MyHaill JIaCTaHybIHAH Ta3apTyFa
apHaJIFaH TEKCTWIb MaTepHaiapblHa  apHabI
KacueTTep Oepy MaCeJIeCiH 3epTTey;

-3epTTey JMICTEPiH TaHIay KoHE HETI3Iey;

-Cy pecypcTapblH MyHallMeH JlacTaHyJaH
Ta3apTy VIIIH JKaHA COPOLMSIIBIK MaTepuasiap/pl
a3ipIey JKoHe Oaranay;

-O3IpJIcHIeH MaTepHAIIBIH 3€pTTey HOTIKE-
JICPIH TaJIIay.

3epmmey mamepuanoapvl men d0icmepi

3eprrey HbicaHmapel petiHae  100%-1bIK
aptukynsl 1030 MakTa Martachl JKOHE apTHUKYJIBI
81421 mpembep Standard 250 (65% 112,35% maxTa)
MAaTachl, CYWBIK IIBIHBI (KHKOE CTEKJIO), JIMMOH
KBILIKBUIBI )KOHE HATPUI OJIeaThl MakijallaHbUIbL.

TexkcTiuib MaTepuaIapbIHbIH CyFa TO3IM/Ii-
JITiH aHBIKTay. YTUTEepi ChIHAY ChIHAK YIITICI YIIIiH
KaXETTi CY KbICBIMBbIH KamTamachl3 ereTin MT-158
MIEHETPOMETPI  KYPBUWBIChIHAA kyprizimai. Cyra
TO3IMILTIKTIH CHIIATTaMachl PETiHAE oN KebiHece
YJITiHI TOJBIFBIMEH CYyJIaHFaHFa JIeHiH KOJJaHBI-
JIATBIH KBICKIMMEH aHbIKTaNIa bl Keliie yarinig cyra
TO3IMJILIIT YITiJeri KpICBIMIBI YCTAll TYpy YIIiH
K2)XET YaKBITIICH JIe CHITATTaNIa bl | MTPOCKOMMUSITBIK
(cyFa Te3IMIITIK, KaNMIUISIPIIBIK) aHBIKTAY SiCTepi
MEMCT 3816-81 apKpLib! aHBIKTAIIEL.

ConbiMeH Katap, MaranapaslH —MT-032
KYPBUIFBICHIHAAFBI OCTKi cynaHyra (OypKy CBHIHAFBI)
tesimaitiri MEMCT 30292 — 96 apKpUIbl aHBIK-
Tanuel.  KYpbUFBIIAFbl CHIHAK MAaTepPUANIBIH  CY
OTKI30EHTIHIIIH aHBIKTayFa MYMKIHIIK Oepeni, sFHr

CHIHAJIATBIH ~ MaTEepUANBIH OETiHe TYCETiH Cy
TaMIIbUIAPHIH AHHATIBIPY MYMKIHJIIT .
OnyenreH TEKCTUJIb MaTepHaIbIHBIH

aJICOPOLIMSUTBIK  OETICEH/IUIINH  aHBIKTay oj1icTeMect
MEMCT 33627-2015 colikec Ky3ere achIpbUIajpl.
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MyHaii eHIMzEpiHiH aacOpOIMSICHH KeAeNICTUIeH
CBIHAY OYJI ofic a/ICOPOSHTTEPl MyHAil eHIMIepiHe
aICOPOIMSUTHIK, KaOiieTi OOMBIHITIA CANBICTRIPY YIIIiH,
COHZIAI-aK ONApIbIH THIMIUIINH CaJbICTHIPMAIBI
Oaranay YIIiH Maiananyra GomnaTeH
UJICIaHIBIPHUFaH 3ePTXAHATBIK HOTHKEIEPT aTyFa
MYMKiHOIK ~ Oepemi. OCbl  CBHIHAKTBIH ~ MaKCaThl
aJICOpOCHTTI CyMEH OHJICY KEe3eH] OOJIMaraH »arakiia
OHTATBI aJICOPOCHTTI TaHAAY OO TaObLIA b

OeduerTepre MOy

Maii MeH cynpl Oenmyre apHamFaH ASCTYpI
MaTepUaNIapIbIH JKEHUT JIACTAHYBIH JKOHE TOMCEH
THIMIUITH JKeHy VIIH CyNepruapo@mibal KoHe
cyneposeooOThl KaObIHAAP XUTO3aH HETI3iHJeT]
Hanokomnozutrepi (CTS) Oypky oficiMeH KacarraH.
lekcanekaH TaMIIbUIApPhl KYpFaK KOHE CyFa
MaJIbIHFaH KaObIHHAH OHAl CBHIPFBIN KETel,
elIKaHAall Maillibl JaKrap KajaablpMaiiael. Maii
MeH cyael Oexy ymian CTS  Herizimzgeri
CYNepruApopMWIbIi  JKOHE  CyneposneodoOTh
HAHOKOMITO3UTTIK >KaObIHIAP KOJIJaHBUIFaH/a,
oJap >KOFaphl TaCTaHyFa KapChl KaOiJIeTiH, )KOFaphl
Oeny THIMIUIITIH »oHE OHal KalTa eHIeyre
)apaMIbUIblFbiH - kepceTti. CTS  Herizinzeri
CYNepruApopmIbIi  JKOHE  CyneposneodoOThI
’KaOBIH MYHalMEH JIaCTaHFaH OHEPKICINTIK CYIBI
TazapTyFa *OHE MYHall TOrulyiH »OKFa >KaKChI
ymiTkep Oomap eni [2].

Byn  KyMbICTa  MEpapXUSUIBIK  Keip-
OYIBIpABI JKaKCapTy JKOHE COWKECIHIe CilmTii
KOHE  KAaTHOHHW-3allMsUIaHFaH  CHUBIP  CYTIHIH
capeicybl anbOymuHiH (cBSA) maiinanansim
Kapama-Kapchl 3apsaTap/ibl TApTy apKbUIbI a/Ire3us
OepikTiri MeH TUAPO(OOTBUIBIFBEIH APTTHIPYIBIH
Oipereii Kapamna-ibIM ToCLTI YCBIHBULIBL. OCHI XKaHa
TOCUIIIIH apKachlHAA YITUIEPAiH >KaKCapTHUFaH
KacueTTepi cymeH cynany Oypsitibl (WCA), e3iH-
031 TazapTy dcepi, XUMUSIIBIK J)KOHE MEXaHUKAJBIK
TYPaKTBUIBIK JKOHE OPTaHWKAJBIK EpiTKIIITepi
CEJIGKTHBTI CiHIpPYy apKbUIBI pacTanasl. JKorapbl
ruAPOPOOTHIIBIKIICH Katap Cyrepruapodo0Thl MaTa
JKOFApPBI XAMUSITBIK HKOHE MEXaHUKATBIK
TYPaKThUIBIKKA JKOHE ©31H-031 TazapTy KaOileTiHe ue
6omme [3].

byn 3eprreyne  Korapbl  MEXaHMKAIBIK
KacHeTTepi, KhIIIKbLUIIAP MEH CUITLIepre Te3IMIIUIIri,
©31H-631  Ta3apTaThlH JKOHE  OMYJIbCHSUIANTHIH

KacuerTepi Oap cynepruapodoOThl KoHE TUIOPUITHI
MaKTa MaTtachl )acaibl. by >KyMBICTBIH MakcaThl -
OpTYpIi CTpaTerusiap apKbUIbl SMYJIbCUsUIAY KalineTi
0ap cymaHaThiH MakTa MaraceiH (p-GMAJ/SIO2/0A
MaKTa peTiHAe aHBIKTaIaApl) ary  (TOoIuMep
KEYEKTUTIKTI a3aifTaipl; OKTaAelIaMUH Tuapogoo-
TBUIBIK TI€H JIMIO(MHIBALUIKTI KaMTaMachl3 eTejl;
HAHOOONIIIEKTep  BUFAIABUIBIKTBI  apTTBIPAJIBI).
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KeiiinneHn cynepruapooOThl KpeMHU JTHOKCHII
OHIeIreH  OeTke  JKarbUIAbl, COJaH  KeiH
OKTaNeIWIaMKH eriuimi. byn mMomudrkarmsuianran
MaKTa HaKTbI KYMBIC KaFIalbIHAA KYpaMbIHIa OCTTIK
Oencenni 3atTtap 0ap AMyJIBECHSUIAHFAaH Malmbpl Oeiy
VIIIiH TPaKTUKAIBIK KOTIaHbICKA ue [4].

Kopiaran oprara YKBINTBI KapaThIH >KOHE
aFplHABl  CylapiaH Mail aly YIIH Cynepruf-
pohOOTEUTIBIK TICH 0710 HITBI KACHETTEP/IiH JKOFaphl
JieHreiliHe We, Kaiita eHaeyre OonaTbiH ap3aH ryOka
xacanapl. THTaH IHOKCHAI, KOMIPTEKTI Kyiie >KoHe
rexcagermTpumerokcrcmwiad (HDTMS) cymeprumpo-
(hoOTHI OeTTepi skacay VIIH a0bIH MaTepHaIIaphl
petiHne maipananeUiapl. Kanramansl KongaHFaHHAH
KeliH Taaay YIIIiH Mail MeH Cy/IpIH >KaHacy OYpPBIIIIbL,
FTIR >xa0Obmmapsl skoHe SEM op Typiti KaOBIHIBICHT
0ap PVA ryOkamaper 3eprrenmmi. JKaObHmapabH
THIMJIUJTIriH Oaranay YIIiH Mai CiHipy KaOiieTi »KoHe
YaKpIT 6Te KeJle Mail MEH Cy TaMIIIbUIAPBIHBIH JKaHaCy
OypbIITapeHBIH,  ©3repyi 3eprrenai. Cymnepruapo-
($oOTBUBIK cunaTTamanapbiHa xery ymiH VE/CF
KaTbrHack 2,9 x 10-4 Temen Oomybl kepek. CoOHpIMEH
Katap, hdtms ryOkaceHBIH Mabmel 99,9% ciHipy
KaOineti aHpiKTanapl. COHBIMEH KaTap, Mail cumar-
TaMaJlapbIHBIH CiHIpY KaOuleTiHe ocepi 3epTTeii.
JKorappina aiTeUFaHmapaaH 0acka, MEXaHH3M MEH
JKBUTY TYPAKTHUIBIFBI 14 KAPACTHIPBULIBI [S].

Bynr wMakama  oprypm  pecypcTapabiq
KaJIJbIKTapbIHA ~HETI3eNreH apHaibl CyJaHATBIH
OeTTep apKpUIBI Malk MEH Cyabl OOy KONIaHYIbI
cunartaiapl. JKemic KaObHBI, MKEpXKaHFaK KaObIFb,
KapTol KaOBIFbI, aHFAK KaOBIBI, KOKOC KAOBFHI,
YTiHIUIEp, MaKylaTypa *oHe TeMeKi CY3TiCi CHSIKTHI
TaOWFU JKOHE JIMTHOIIEIUTION03a MaTepraliiapbl OHal
KOJI OKETIMII, OWOJIOTHASUIBIK BIIBIPANUTBIH  JKOHE
Taburarra yisl emec. [ uppokcun (- OH) TonrapbiHbH
Koll OoNyblHA OaillaHBICTBI OYJ1 MaTepuaIapIIbH
TBIFBI3/IBIFBI TOMEH, YJIUIACK YKOHE THIPOMIIBILIIT
JKOFapbl  LEIUIION032  KYPaMBIHIAFBI  apTBIK-
HIBUTBIKTApBL. OCHI epeKIle KacheTTepre OaiaHbICThI
MyHJIail Marepuaiiap MyHail MEH Cy KocHaJlapblH
Oemyre yome OepeTiH Cy acThIHIAFBl CYIEpO-
neooOTEl Hemece cymep ruapooOTHl Cy3rinepm
eHIipysie oTe mainanbl. OchUiaifia, Cy acThIHIAFbI
cynepruapodo0ThI—CyTepoIeoh b,
cynepoieohoOTeI—Cyriepruipod b Oerrepai, To-
nbIpaK OeTiHIH AacTBIHIAFbl  CynepruapodoOTh—
cyrnieponieodmibai OeTTepi JKoHE aybICHallbl Cylia-
HyBI 0ap OeTTepai arpOeHEPKSCINTIK KEelIeH KalIbIK-
TapblH Oenrim Oip OHTaIaHIBIPBUFAH apaKaThIHAC
TIeH MeJIiepie MaiIanany apKbUIbl ayra OOoJajbl.
ABTOpIIap Y3IKCI3 Cy3y omici apKbLIbl Cy acThl
JKaraiibIH/a JKacallFaH KabaTTarbl MyHail MEH Cy/Ibl
OenyiH THIMIUTCH 3eprreai. MyHail MeH CyIbIH
apanacnaiiTelH KOCIIAChIH OenyJieH 0acka, JaMbIFaH
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KabaT KEpOCHH MEH JAU3eINbJCH KacalraH Cy-MyHaii
SMYIBCHSCHIH Oeryze KOFapbl THIMIUTKTI (>99%)
KepceTTi [6].

Kprraii  ranmemvpapsr  JIsn, Jlumus, o,
Aupsab, Croit, Ban, MoH, Croif THONECHHIH IIEPTY
PEaKITSICHI HET13iH/Ie THAPOQPOOTH/0Ie0hMITHI MaKTa
MarachlH JaibiHaaapl. [afibiHaay omici KaparaibiM
KOHEe TeK €Ki KaJaMHaH TYpAbl. AJIbIMEH Makra
MaTachIH MopHKAISIIAY YIIIiH 3-
MepkarronporTpuetokcuciianieie (MPTES) e3-
JiriHeH KYpacThIPbUTYbl KYPIi3iimi, cogaH KeiH
OKTAJICITAIT METAKPHJIAT TOMEH OCTTIK 0OC SHEPIHISTHBI
aJTy YIIIiH MaKTa MaTaChIHBIH OeTiHe KOCHIMIIIA €T,
XUMHSIIBIK, KYPBUIBIMBL, Kep Oenepi >koHe CynaH-
FBIUTBHEFBl cUNATTaNApl. HoTwxenep nailbiH-namraH
MaTaHBIH CcyMmeH jkaHacy Oypemmsr (WCA) 150,1°
OonraHna rUAPOPOOTHI/ONCOMIIBII  KAaCHETKE HUe
OoJFaHbIH, an MaiiMeH sxaHacy Oypbisl (OCA) 0°-ka
JKakpIH ekeHiH kepcerTi. CoHbIMEH Kartap, oi 600
IMKJIK YHKENC ChIHAKTApPbIHAH KEWiH e KaKChI
ruapodoOThl  KacuerTepre ue Oomnmpl. by perre
JAWBIHIAFaH MaTta Mal-Cy KOCTIAJIAPBIHBIH SPTYpPII
TYPJIEPIH aKbIpaTa alaabl XoHe 06Ty THIMIUTIr opTa
ecermel 94% -1aH acTel. Maii MeH Cy/ibl aiibIpy YILiH
MaTaHbl ATYJbIH JKaHa OJIiCi YKaCaJIbI, TIKIpUoOese
KOJIIaHBUIATBIH Oonanel. JKoFapel OHIMIUTIK JaibIH
MaTaHblH Maii MeH cydapl Oeiyre apHajFaH
MIEPCIEKTUBAJIBI MaTeprall O0JIaThIHBIH OLTHIpII [7].

3epTreyurinep rupodoOTHI JKOHE
omeouIBAl  MakKTa ~ MaTachlH  aly  YIIH
NOJUIUMETHICHIIOKCAH  CUSKTBI  DKOJOTHSIIBIK
Tasa  MaTepHANJapFa  HETi3-JIeiIreH  TOMEH
KbICBIMBI  IUTa3MJIBIK ~ MOJH-MEpIey  9MiCiH

KOJIIaH/bl. BeiHy KbUIaMIBIFBIH aHBIKTAY KOHE
COMKeCiHIIe KamnTalfaH MaKTaHblH OepiKTiriH
KOpCeTy YIIiH Cy-Maibl 06Ty THIMIIIIT] CHIHAFBI
JKOHE KYY ChIHarbl Xyprizuumi. Kanranran makra
MaTaHbIH CyMEH jKaHacy OypbIbl 143 £ 3 6osb
xoHe Oy korapbl THAPO(OOTHUTEIK 10 XKyy
LIWKITBIHAH KeWiH ic XKy3iHae cakranasl. bi3miH cy-
Mail 0y ChIHaKTapbl COHBIMEH KaTap KarTaJFaH
Matanap 250°C xone 900°C Temmepatypana 15
LIUKIICH KEeWiH Jie KONTEereH OHePKICINTIK Maitnap
yiria 80-100 maiibi3ra Aeiin 061y THIMAUIITIHE ne
exkeHiH kepcerti. OchbLiaiiia, OyJI HOTHXKEIEp
IUTa3MalIbIK IOJUMEPJICYMEH KalTalfaH MakKTa
Matajnap cy-mai 0eiry oHe ipiKTer Mau/bl CIHIpY
KOJJJaHy YIIH KOFapbl olieyeTKe He OOIyBbI
MYMKIH eKeHiH kepceTteni [8].

Fanmemv CroHr aybicTianbl bUFATIBUIBIFB Oap
Oipereii »kayan OepeTiH Mara Typaibl xadapiiajibl.
Onap aroMm KabaTBIHBIH TYHJBIPYBIH, COIAH KeWiH
KOJIOaHIbl TUAPOTEPMUSUIBIK ©OHICY HOJMA3THIICH-
tepedTanar (I197T) maranapsmma ZnO nepapXusuIbIK
HAHOPOJTAPBIH jkacay. bip KbI3bFbI, ANIBIHFAH TIiH CY
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aCTBIHIAFbl  0JICODOOMSHBI Jla, Mail acThIHIAFbI
ruIpoOOTEUTHIKTHI 1a KepceTTi. OchlIaiia, Mai MeH
CYIBIH CEJICKTUBTI O6JliHyiHE TPaBUTAISIIBIK CY3Y
nporecTepinae MoIupUKALMIAHFaH MaTaHbIH OeTiH
aybIp KOMITIOHEHTIICH aJlJIbIH-aJla CyJiay apKbUTbI KOI
KeTKi3UTl. O KOCKIMITIA CBHIPTKBI BIHTA-TTAHIBIPYIBI
KOJIOaHOal, bUFaNIBUIBIKTEL OPHBIHAA PETTEYIIH oTe
KaparnaibIM 9JliciH YChIHABI [9].

Byn 3eprreyme mMakra mMara MHEMEH 0acy
mpoleci apKbUIbl TOKbIMA €MeC MaTara aifHai-
neipbuiabl. TokpIMa emec MaTtepuan Stober mpo-
meci apKbpUIBI CHHTE3ACITEH KPEMHHU ITHOKCHII
HaHOOOJIICKTEPIMEH OHJIEY, ColaH KeHiH rekca-
neumntpuMetokcucunaamed (HDTMS) enaey ap-
KBUTbI XUMUSUIBIK TYPJACHIIPIATreH. XUMHUSIIBIK
(byHKOMOHANABI TiH CymepruapodoOTel  KoHE
cyrnepoaeoduibai KacueTTepi KOPCETTI.
JHamMbiran copOeHTTIH Maii ciHipy Kabineti 25-30 T
/T, alm cyMeH jaHacy Oypeimbl 150 - meH acassl.
Copbent mopdomorusicein  SEM  cumartTasbl.
Copbent 60% - maH acTam Mail HIBIFAPYMEH KeM
JereHne 5-6 per KailTa naiipanaHyra >xapamzbl
eKeHiri aasIKTaas! [10].

Cyn, [0», baii, 1310 1m3so, Ban, Yo
ABTOPJIAPBI YKAJIIHI THIFBI3BIFEI 6T TOMEH IIEJUTF0I03a
Ad3POTEITIH TIEeJUTFOJIO3aHbIH CYIIBI EPITIHIICIH My31aTy
apKBUIbI KeMTipy apKbUIbl kacanusl. Llemmrono3aman
XKacaiFaH TUApoGoOTEl /  oneodmIbai  adporesnb
HEJUTION03a  adPOresliH  TeKCHITPUMETOKCHCHIAHMEH
MomudukarmsuianFan ~ SiO2  HaHOOeIeKTepiMeH
*aly apKbUIbl of1aH opi eHmipiiesdi. Llemrono3anan
xKacasraH TUIpooOThl / OMeod Al a3porebaiH
EpeKIIeNiKTepi  TPEBBIBIK  IEH  KEYEeKTUIKTI
eNIIeyMeH,  MH(PaKpBBBUT  CHEKTPO-CKOMHSIMEH
cunatrranajpl. byn TunpodoOTer /  oneo-pritbi
HEJUTION03a  adporelli  MYHAWIBIH  JIac-TaHybIHAH
TYbIHIaFaH  CyJbIH JIACTAaHYBIH  JKOK  YIIiH
MIEPCIIEKTUBAIIBI TAaHAAY O0Tybl MyMKiH [11].

3epTTeyuIiep/iiH  KYMBICBIHIA CIIOa TaK-
Tarac KeHiHIH KATIBIKTapbIHAH aJbIHFAH TYHIpIIKTi
TICHOCUJIMKATTBIH KACHUETTEPiH 3epTTey HOTIDKENepi
KenTipimreH.  TepMOXUMUSIIBIK ~ MOAN(HKAIMSHBIH
MaTepHAIIbIH KEYEeKTilriHe acepi TaiaaHmsl. Momu-
(uKaIpsUIaHFaH  TIGHOCWIJTMKAT — OJeO(IIIbIl  JKOHE
ruzipooOTHl KacueTTepre e OONAThIHbI aHBIKTAIIBI,
Oyl MarepHaliblH bUFI MEH MYHad ChIHbIM-
JBUTBIFBIHA  CAJTBICTHIPMAJIbI  ChIHAKTAPBIHBIH HOTH-
KejepiMeH pactananpl. JKaHa oseouiabdi  Mate-
puanmapApl ckacay YIIH HETi3 peTiHae MOau-
(bUKalUsIaHFaH  TICHOCWIIMKATTBI  KOJaHy —MyM-
KiHiri kepcerinres [12].

Kerneci sxyMbIcTa TYpaKThl Cy OTKI30CHTIH
KacueTTep Oepy yiiiH nomTuneHrmkons (Peg 6000)
JKOHE TONYWIEH-2,4- T30 [HaHaT (2,4-TAN)
HETI3IHIACTT  [IEJUTIONIO3ANIBIK  TEKCTWIh — MaTepual-
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JIapbIH TUIPOOOTH OHICYIIH KaHa dJIici J3ipIIeH/T.
Cixmipy BaHHACHI KOMITOHEHTTEPiHIH
KOHIICHTPAITMSACHIHBIH MaTaHBIH THapodo0ThI, Taiia-
JaHy JKoHE (PU3MKA-MEXaHUKAIbIK KacHeTTe-piHe
ocepiH 3epTTey OOMBIHIIA 3epTTeyiep KYP-TI3UIIL.
YChHBUFAH  TEXHOJOTWSHBIH  THIMIUIN — aya
OTKI3TIIITITIH, SCTETHKAIIBIK, MTalIallaHy-TUT UCHAJIBIK
KOPCETKIIITEPiH OapBIHIIIA CaKTal OTBIPBIT, TEKCTUIIb
MaTepUAJIBIHBIH JKOFaphl THIPO(QOOH3AMAICHH KaM-
TaMachI3 €Ty, TO3yFa Te3IMIIUTIKTI apTThIPY, COHal-aK
MaTtepuaiibl TEPMISUIBIK OHJICY YaKBITBIH KbIC-KapTy
YKOHE ammpeT KOMIIOHEHTTEPiHIH €H a3 CaHbIH KOJIIaHy
OONBIT TaOBLIAMBI, OV OHBIH KYHBIH TOMEHICTYTC
MYMKiHziK Oepeni [13].

Makanmaga rEAPO(GOOTEI  KOMITO3UIMSIIAD
TaOWFAaTBIHBIH MaKTa MaTaChIHBIH Cy OTKi30CHTIH
KaOJIeTiHe ocepiH 3epTTey OOMBIHINA FHUIBIMU
3epPTTEYJICP/AIH  HOTWKENepi KenTipiireH. 3ept-
TeyJepae KypaMbIHIa (BTOPKOMIpPTETi KOK (BTOPIBI
KOCAJIKpl 3aT TIeH KOMIIO3WIMSHBI MaianaHFaHn
Ke3JIe Cy/IbIH MaKCUMAIIbI PEeIUIEHTTIK KabineTine
eki MuHyT itmmiHae 150°c anmperTenren MaTanapIabH
TEPMISUIBIK OHJIEY TeMIlepaTypachlHa, al XJop-
cynbpupnenred nomudTwiaeHni  160°C  Temre-
partypaja naiaaaHraH Karaaiaa Ko )KeTKI3UIeTiHI
aHpIKTATABL. [ HIpodo0Thl 3aTTap (YHKITMOHAIIBI
TONTAPJIBIH,  TAIIIBIKTAPABIH THAPOMUIBAL  TOI-
TapbIMEH  XUMHSUIBIK ~ OpEKeTTeCyli  apKbUIbI
Maranapra ruipodoOTeUIBIK Oeperi [14, 15].

Homuoicenep scane onapovt manxpinay

ATanFaH XYMBICTADMEH TaHbICA OTBIPHII,
MaKTa Marachl MEH apajgac Mmara TaHJAajlIbl.
Kenemi 200 x200 MM MakTa XoHe apajac MaTachl
TazapThUIFaH Cylda aJIblH  aja  KYBUIBIIL,
TepMomKkadTa Kenripiyeni. EpitiHgire cinaipy
mporieci kememi 300 MM BaHHACBIHAA IKy3ere
achIpbUIaIbl. YJITiIep cy, cyibik mbiHbl (K2SiO3),
Hatpuii osieathl (C1gH3302Na), TUMOH KBIIIKBLIBI
(CeHsO7) Gap epiriHmire MajbIHBIN, 5 MHHYT
imiHme ciHgipy mpoteci xysere acaapl. ComaH
KeHiH yari ceIFbUIbIN, TepMmomkadra 120°C
temreparypaga 15 munyt kenripineai. Coman
kerdin  150°C  Ttemmepatypaga |  MHHYT
TepMOQHKCcaIs KYprizije.

Makra Matachl JKoHE apajiac MaTaHbl 3epTTey
HOTIDKECIHAE CyFa TO3IMIUIK, MaraHblH OCTKi
cynaHyra Te3iMunri (OypKy CHIHAarbl) aHBIKTAIIBL.
OHnenred  MartajgapiblH CyFa TO3IMIUNN  JKOHE
eHJIEIIT'eH MaTaiapblH OeTKi CyJaHybIHa TO3IMIILII
HEri3ri yirigeri Martanapra KaparaHzaa >KOFapebl
eKeHiri aHbIKTaabl. COHBIMEH Karap YCHIHbIIFaH
KYPaMHBIH ~€H  JKOFapFbl  KOHIICHTPAIUSCHIHBIH
HOTIDKECI TOMEHIT KOHLEHTpaLlsFa KaparaHia
JKOFapbl CKeHl Oaiikanmanpl. 3epTTey HOTIKeNepi
kepceTinreH (kecte 1).
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Kecre 1. TekcTHiib MaTepHATBIHBIH THIPO(HOOTHI KACHETTEPIH aHBIKTAY

KepceTkimiTtiy ataybl MarblHACHI
OHJIeTIMETEH enyenren 100% maxra OHJIeJIMETeH OHJIEJITeH apajac Marta
100% maxTa MaTachl apanac mara | (makra — 35%, monuacrep-
MaTachl (makTa — 35%, 65%)
10 r/n 15¢c/n | 201/n MOJIU3CTEP- 10r/n | 15¢/n | 20 1/n
65%)
Marananap/ sy 0% 50 % 55 % 60 % 0% 65 % 70 % 80 %
OeTTIK cynayFra
TYPaKTBUIBIFBIH
aHbIKTAY, %0
[enerpomerp (cyra 20 MM cy 150 mm | 150 MM | 150 mm | 10 mm cy Gar. | 200 mm | 220 MM | 250 MM
TO3IMJIUTIKT] aHBIKTAY) OaraHachl cy bar. | cy 6ar. | cy Oar. cy b6ar. | cy bar. | cy Oar.
Bynr xyMBIcTa TEKCTWIb MaTepHalapbiHa yKacalIpl, OHBIH OCTTIK Kepiyi CyAbIH OSTKi KepiryiHeH

ruapooOTRUTEIK  Oepy YVINIH apHaifbl KacueT Oepy
MiHETI YCBIHBUIFAaH KYPaMHBIH KOMETIMCH TEKCTHIIh
MaTepUalIbIHBIH ChIHM OETTIK KepilyiH TOMEHJIETyre
OJl TANIIBIKTHIH O€TIHJEe IJICHKa

JeiiH  a3asipl,

TeMeH Oomanel, Oipak MyHaiOeIH O€TKi KepiryiHeH
xorapbl 6051a/1p1. COHIBIKTAH TEKCTUIIb MaTEPUAAaPhI
CyMeH cynaHOaiiapl, Oipak MyHaliMeH OeJceHIl
CyJaHblIII, OHBI CiHipeai (cyper 1, 2).

Cyper 2. OHzienreHHeH KeliHri apajiac Mata

KanmuwisipiblK  ChIHAKTBIH — HOTIDKENEpi
OOWbIHIIIA OHJCITCH MaTepuaiapblH CyIep-
rUAPO(HOOTHUIBIFBI AHBIKTAJIIbI, OUTKeHI

J 13
111
2t
$ 'iE!
53 ?‘o
# '::t:
15
marepuannap 100% cynanOaiinel. OHuenreH
YArIepAl  OHIEIMEreH YJArIMEH —CaJibICThIPABI

(cypert 3).
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Cyper 3. KamwuisapIibIK aHBIKTATFaHHAH KeHIHT yriep

3eprTey HoTHMXKelepi OOHBIHINIA OHJIEN-
MEereH MarepHalAblH CciHiMamri 116 MM, an
OHJICTITCH MaTepHalaapAblH CiHIMOuIr 0 MM
€KEH/IT aHbIKTaJIIbI.

KaxeTTi MaTepuaipl )koHE OJlapFa KaXKeTTi
KacHeTTepal ajdFaHHAaH KeHiH, o3ipJcHTeH Mare-
pHUANIIBI KaHINIA Maii CIHIPETIHIH )KOHE Kail yaKbITTa
CKCHIH TeKCcepy FaHa KaJiaJibl.

Kecte 2. MyHaii eHiMiH CiHipy OoOlbIHIIIA capanTama

On ymin 6i3 MEMCT 33627 - 2015
OOMBIHINIA CHIHAK OTKI3MIK JKOHE OacTamKbl
MaTtepuad MEH aJbIHFaH OHICITeH TEKCTHIIb
MaTepHasbiH cabICTRIpABIK. Connaii-ak, MEMCT
OOHBIHIA CIHIpUITeH MyHall MeJIepi ecenTesii.
Hortmxkenep kectene Tokepcerinrex (kecrte 2).

Ne oHJIeyTE NeHiH, CiHIpY YaKBITHI, MakTa Mara apayiac MaTa
p ceK MAacCcachl, I'p Maccachl, Ip
1 151 20 44 24
2 151 20 46 23
3 151 20 43 22
JKaJIITBI Maccachl - - 44,3 23
MyHall OHIMIHIH - - 1,95 0,5
asIcopOIMsIIaHy bl
Oceburaiimia, 0i3 ©HAENTeH MaKTa MaTachl Kopvimutnoot

Maiapl KeOipeK CiHipe alaThIHBIH JKOHE €H
0acThICHI apajiac MaTajaH aibIPMAaIIbLUIBIFl CiHi-
piireH Mainbl ycTail anaThlHBIH XOHE MYHAMIIbI
CiHIpY YIIIiH Tamala COpOEHT eKeHiH KOP/IiK.

MakTa MaTachbIHBIH OacTaIKbl caaMarbl =15 T;

MyHaii eHIMIEPIH 6HJICYICH KeHiHIT MaKTa
MaTachIHBIH OpTala Maccacsl = 44,3 r;

MyHaii eHimiHIH agcopOuusnanysi= Sg/ So
= (44,3-15)/15 = 1,95.

Ocbpuraiimia, MyHai OHIMIHIH OCBI
ajicopOeHTIIeH ajcopOrusuianysl 1,95 Kypaiiabl.

Apaac MaTaHbIH OacTaITKbI CaIMarel =15 T

MyHaii eHIMIEpiH OHJICY/IeH KeHiHri apanac
MaTaHbIH OpTallia Maccachl = 23 1;

MyHaii eHimiHIH agcopOuusnanysi= Sg/ So
=(23-15)/15=0,5.

Ocpburaiimia, MyHai OHIMIHIH OCBI
agcopOeHTIeH agcopOuusanysl 0,5 Kypanasl.
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3epTrey KYMBICBIHAA CY PECypCTapblH
MyHal JacTaHyblHaH Ta3apTyFa apHAJIFaH apHaWbI
KacueTTepi 0ap TEXHUKAJBIK TEKCTHUIIb MaTepua-
napelH a3ipiey kesnenai. Ockl MakcaTTa CYHBIK
LIBIHBI, JIAMOH KBILIKBUIBI JKOHE HATPUH OJieaThl
anaaJIaHbUIIbL.

-I'mapodoOTel  xoHE  oneodmbIi
cuerrepi Oap MaTepuangap o3ipJieHmi,
MaTepuaisra Cyabpl OTKI30eCTeH Tek
CiHIpyre MyMKIHJIIK Oepe/ii.

-Cy pecypcrapblH MyHail JacTaHybIHaH
THIMJII Ta3apTy YIIH TEKCTUIIb MaTepualiapblHa
ruApoQOOTEl KOHE COHBIMEH Oipre oleoriIbIi
KacuerTep Oepy MakcaThlH/Aa TAIIBIKTApABIH OCTiH
@3TepTyMliH JKaHa OMICIHIH  (PU3HUKA-XIUMUSIIBIK
HET13/Iepi JKacapl.

-TekcTuip
OHJIEY TEXHOJIOTHSCH

Ka-
oJyap
Mau bl

MaTepranaapblH  TUIPO(OOTHI
OHBIH TaiganaHy-rHrye-
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HAJIBIK JKOHE JCTCTUKAIIBIK KACHETTEpiH OaphIHIIA
caKTayFa MyMKIHIIK OepeTiHi aHBIKTaIIbI.

-3epTrey JKYMBICHIHAA OHAEITeH YITUIepaiH
OeTTiK cynayra TypakThUTBIFBI 50% - JaH KOFaphbI
eKeHI aHBIKTAIIBL. AJ OHICIMETreH YITLIepIiH
kepcetkitri 0 % 6omapL.

-OHJIeNTeH YITLIeP/IiH CYy KBICHIMBIH aHBIKTAY
MT-158 nenerpoMeTpi KYpBUIFBICBIHIA KYPTi3iii.
OH/eyneH KelliH YChIHBUTFaH KYPaMHBIH €H KOFapFbI
KOHIICHTPAIMSCHIHBIH, ~ HOTIDKECI TOMEHI1 KOH-
LEHTpaLMsFa KapaFaH/a >KOFaphl eKeHi Oaifkaaibl.

KamumispibIK  CBIHAKTBIH, HOTIDKETIepi OO0ii-
BIHIIIA OHJENTEeH MaTepualiIapAblH CyHep-THApO-
(hOOTHUTBIFBI AHBIKTAIBL.

MEMCT 33627 - 2015 OoiiplHIIA CBIHAK
OTKI3UII. OHAEATeH MaKTa MaTachkl MaiIbl KeOipek
CiHIpe  ajaTblHBl  KOHE  apajac  MarajaH
ABIPMAIIBUTBIFEl CIHIPUITeH MaiIbl KeOipek ycrai
AIIaTHIHBI KOPIH/II.
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TABUT'U BOATBIIUTAPABIH BbIJIFAPBIHBIH
BEPIKTIVIIK HTAMACBIHA 9CEPI

i

LP 11l MUP3AMYPATOBA* ¥ 2E E. pasiPAMOrTy ¥ P.T. KAJIIPIFAEB

(*M.Oye30B aTeinaarbl OnTycTiK Ka3akcTan yHuBepeHuTeTi ,
160012 IIbIMKeHT K., Toyke xaH n1aHF., 5
2yungepceurert Jre, Typkusi, 35100, Uzmup, Boprosa)
ABTOP-KOPPECTIOHICHTTIH 3MEKTPOHABIK momTackr: era05.05@mail.ru*

Folnoimu 3epmmey dicymoicbl mabuzu IKCmapkminepmen 00A12aH 0bli2apuliapovly Keuoip uzukanvt-
QusukanviK drcone mexaHuxkanvlK Kacuemmepine — 0ailiaHbicIbl 032epicmepoi AHLIKMAY YUWiH OPbIHOANObL.
Kymvicmoiyy makcampl — meiiinuie IKOA02UANBIK MA3Q OblI2APLIHGL Ay YWiH, Oblizapel OHOIpICiHIH apaey
AHCYMBICHIHOA Madueu 6oaLlUIMapobl Koa0any apKplibl, Obli2apblHbl 00y HcoHe WIUKI3AMMmblH, (Qu3uKanvlK JHcane
MEXAHUKALIK Kacuemmepiniy Kopcemxiwimepin cozapviniamy. bBuinzapel ouoipicinde ocimoikmepoi uneziw
peminode Konoanaowl, an Oya scymovicma ocimoikmepoi apney 6apulcolndadony peminoe Koaoana omuipuvin, 01apovly
apaey HeYMbICHIHBIH HIMUMCeCiHeH Kellinzi Oblnzapul Kacuemmepine acepi 3epmmendi. 3epmmey ywin « Turan-Skiny
ObL2apsl OHOIpicinde ipi Kapa mepicineH XPOMOBIK UIEYMEH OailblHOAIZAH Oblia2apblHbl Ko10aHObl. bvinzapoinbi
apney HCYMbICbIHOA (OALIW XUMUSAIBIK NUZMEHm OPHbIHA maduzu 6osay skcmpakminepi anvinovl. Taouzu 6osy
IKCmpakminepi peminoe iHcan2ax Kaodvizvl, NUA3 KAObIebl, eMeH Kaovizbl Kondanwvliovl. buinzapvinviy sceipmutiy
Kacueminiy Kopcemkiuimepi 3epmmeJtin, manoay yHcyp2izinoi. An 6axsinay ynzinepi peminoe yui mypJi yazi aniptHowvl:
CManOapmmul XuMuAIblK RUMEHM KOAOAHBIN OAUbIHOANRAH YA2l, XUMUANLIK RUZMEHN OPHLIHA CY KOJOAHbIN
OaubIHOANI2AN YN2i dcoHne apaeyoen omnezeH ovLazapul ynzici. Tanoay nomuosicenepi 60iivinuia maduzu ICKMpaKmioeH
boaynap pen Oepy Kacuemimen Kamap, 0bl12apblubly O0epiKminik Kacuemin 0e apmmulpamvinbl 0en2iii 6010wl
3epmmey Hamudicenepine cyiiene Omuvipuvin, 0bla2apvl OHOIpicinde maoduzu 6oALIUMApPObl ObLIZAPLIHLIY, dPIey
AHCYMBLCIAPLIHOA KOJI0AHY YCHIHBLAAObL.

Herisri ce3nep: ObLIFapbl, TAOMFU 0OSFBIITAP, JKAHFAK KAOBIFBI, MNUSI3 KA0LIFbI, eMeH KaObIFbI,
JKBIPTHLIY OepiKTiri, dpiey :KyMbIChI.

BJIUSIHUE HATYPAJIBHBIX KPACUTEJIEA HA BEJIMUHUHY IMPOYHOCTHU KOKHU
Lp.1II. MUP3AMYPATOBA* ?E.E. BAUPAMOIJIV,'\P.T. KAJI/IbIFAEB

(*1Oxkno-Kasaxcranckuii yaupepcuteT uM. M.Ay330Ba,
Kazaxcran, 160012 r. llIbimkenT, np. Tayke xana, 5
2yuusepcurer Jre, Typuus, 35100, Uzmup, Bopnosa)
DJeKTpoHHas oYTa aBTopa-Koppecnoaenra: era05.05@mail.ru*

Hayunoe uccneoosanue 0v110 npogedeno 0na 6vlA1AEHUA USMEHEHUTl, C6A3AHNHBIX C HEKOMOPbLIMU (PUIUKO-
MeEXAHUYECKUMU CBOIICIEAMU KOMCU, OKPAWEHbIMU HAmMypansHolmu Ikcmpakmamu. Llenv pabomur - nonyuenue
MAKCUMANbHO IKONOZUHECKU YUCHOIL KOJCU, C NPUMEHEHUEM HAMYPAIbHBIX Kpacumeieil 6 0moenoUHbIX padomax
KOJICe6CHHO20 NPOU3600CMEA, OKPAWIUEAHUE KOJMCU U YAy4uieHue (Qu3uKo-mexanHuueckux ceolicme coipvi. B
KO0J1Ce6CHHOM NPOU3E00CHIEE PACMEHUS UCNOJIb3YIOM 6 Kauecmee OyOounbuvix éeujecms. B oannoit pabome usyueno
6UAHUE PACMENUIL HA CEOICHEA KONCEGEHHBIX MAMEPUAN0s, UCNOIb306AHHBIX 6 npoyecce OmoenKu Koxcu Kax
Kpacumens eémecmo XxXumuueckozo nuzmenma. bvinu usyuenvt u npoananusupoeanvt noxazamenu paspbléHON
Hazpysku Kodcu. /na uccied06aHus ucnonvb3oeanach Koca, U320MOGICHHAA XPOMOGbIM OyOneHuem u3 Kodicu
KPYRHO20 po2amozo cKkoma @ KodiceeeHHom npouseoocmee «Turan-Skiny. IIpu omoenke Kodxcu emecmo Kpacaujezo
XUMUYECKO20 RUZMEHMA Obll UCROJIb306AHbI IKCIPAKMbL HAMYPATIbHBIX Kpacumeneil. B kauecmee sxcmpaxkmos
HAMypanbHyIX Kpacumeneili UCHOAb306AIUCy CKOPIIYNA opexa, JyKoeas wenyxa, kopa oOyba. B kauecmee
KOHMPONbHBIX 00pa3yoe Oblau 634Ambl MpU PA3HbIX 00pa3ya: 06pasey, NPUSOMOGIEHHbLIE C UCNOIb306AHUEM
CMAHOAPMHO20 XUMUUECKO20 NUZMEHMA; 00paszey, NpuzomosieHHbll C UCNOb306aHUEM 600bl 6MECHO XUMU-
Yyeck020 nuzmenma; u oopaszey Kodxycu, He npouwieOwiuii omoenky. Ilo pesynomamam ananusa 6vIACHUNOCH, YHIO
Kpacku u3 HAmMypaipbHo20 IKCHMPAKMA 001a0aiom He MOJIbKO KpPACAWUMU CEOUCHIEAMU, HO U NOBLIUAIOM
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RPOUYHOCMb KOJICU. Hcxooa us pe3yiomamoe ucmedoeauuﬁ, 6 KOXMCEeB6EHHOM npou:moocmee pexomendyemc;l
Ucnoab3oeams HamypajbHble Kpacumeiu 6 omoeJiKe Koicu.

KaroueBbie ciioBa: Ko:ka, HATYPAJIbHbIE KPACHTE/IH, JYKOBas IIeJyXa, CKOPJIyNa opexa, Kopa
Ay0a, MPOYHOCTH HA Pa3phIB, OTAEJ0YHAS padoTa.

THE EFFECT OF NATURAL DYES ON THE STRENGTH OF THE LEATHER
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A scientific study was conducted to identify changes associated with certain physical and mechanical properties
of the leather stained with natural extracts. The purpose of the work is to obtain the most environmentally friendly
leather, using natural dyes in the finishing works of the leather industry, coloring the leather and improving the
physical and mechanical properties of raw materials. In the leather industry, plants are commonly utilized as sources
of tannins. This study explores the application of plant-based materials during the finishing process and examines
their impact on the physical and mechanical properties of leather, particularly during the coloring process. The tearing
load of the leather was measured and analyzed. For this study, chrome-tanned cattle leather produced by "Turan-
Skin™ was used. During the leather finishing process, natural dye extracts were employed as alternatives to chemical
pigments. The natural dye extracts included walnut shells, onion peels, and oak bark. Three control samples were
prepared for comparison: one using a standard chemical pigment, one using water instead of a chemical pigment, and
an unfinished leather sample. The analysis revealed that natural extract-based dyes not only provide coloring
properties but also enhance the physical and mechanical characteristics of leather. Based on these findings, the use
of natural dyes is recommended for leather finishing processes in the leather industry.

Keywords: leather, natural dyes, walnut shells, onion peels, oak bark, tensile strength, finishing
process.

Kipicne LIapyalibUIBIFBIHAA MaJl OHIMIEPIH a3bIK PeTiHAe
Kasipri Ttamma Kasakcranga — Obumapsl naijaTaHFaHHAH KeWiHri Mall TepiciH opTypii
OHJIIPICIH JaMBITy — ©3€KTI Macenenepaid Oipi. KepeK-)KapaKTapbl kKacay apKbUIbl KaJJIbIKTap/IbI
Kazakcranma Manm mapyambUIbIFBl JKAKChl JAMbI- KOFapbel KYHZABl ©HIMaepre aiHaiIplpy Makca-
FaHIIBIKTaH, €T OHIMIHEH KeHiHrl KaIblK TepiHi THIHJIA XWMUKATTapJsl MeEH-NiHIIe a3 manjana-
eHJIeYy, OIPIHIINJICH — KOpIIaFaH OpPTAaHBIH 3KO- HBIN, TAOWFU OHJCY 3aTTapblH KOJIaHY KaXKeT-
JIOTHSUIBIK aXyaJIbIHBIH JKaKCcapybIHa CENTIriH THTi3Ce, TLTIr TYBIHAAT OTBIP.
eKIHIIeH - OBUFaphIHBl  OHICY  eNiMi3-JIiH Bepinren >kyMBICTBIH MaKcaThl — KOpIIIaFraH
SKOHOMHKAJTBIK, YKaFIaibIH JKaKCapTyFa BIKIA €T/l OpTaHbI KOpFay MaKCaThIHJA, U3 KAObIFbI, XKaH-
Beutrapbl eHIIpICiHIH THIMALIITT HEFYPIIbIM FaKk KaObIFBI, e€MeH KaOBIFLIHAH aibIHIaIraH
JKOFapbl, PEHTA0ENbIIK JIeHreli >KoFapbl OoJFaH TaOuFu OOSFBIITAPIBIH OBUTFaphl OHIIPiCIHIETI
cailblH JaliblH ©HIM MEH INUKi3aT Maccachl KOJIJaHy asiCbIH KEeHEHTY, TaOUFu OOSFBILITAP.IBI
COFYpPJIBIM KeoTT Oomasl [1]. KOJIZIaHa OTHIPHIT, OBUTFAPBIHEIH (U3HKAIBIK JKOHE
TypaKTBUTBIK TYXKBIPBIMJIAMACHI OHIIPICTIH MEXaHUKAIIBIK KACUETTEPIH apTTHIPY.
Ka3ipri axyaJblH TYCIHYJE€ ©T€ MaHBI3JIbl YFBIM 3epmmey mamepuanoapst men aoicmepi
petiHne TaHbuTyna. MyHBIH Oacthl cebebi — by xympicta HIsiMkeHT Kamacel, «Turan-
Ooyamak ypHakThIH KaXETTUIIKTEpiH Oy30ai, Skiny ObuTFapbl eHIIpiciHAE ipi Kapa TepiciHeH
Ka3ipri YpHakThIH KaKETTUIIKTepiH KaHaraT- XpOMJIBIK WIIEyMEH JaibIHIANFaH ObUIFapbIHBI
TaHABIPY. OHEPKOCINTIK OHIIpiC HOTWXKECIHAe opJey JKYMBICHIHAH KeHiH  (U3HMKaJbIK KOHE
TabWFU Cy pecypCTapbIHBIH JIACTaHYHI, jkahaHIBIK MEXaHMKAJIBIK KaCHEeTTEpiHe Talay jKacaabl.
KBUIBIHY, TOTIBIPAK TI€H ayaHbIH JaCTaHybl CUSKTHI BourrapbiHbl  Opiiey JKYMbICTapblHOA MHA3
MoceieNiep OHEPKICINTIK KOCIMOphIHAapFa eJeyi KaOBbIFbI, JaHFAK KaOBbIFbI, €MEH KaOBIFbIHAH
SKOJIOTHSUTBIK KhICHIM JKacaijpl. EKiHIII >Karbl- JAWBIHIANIFaH TAOUFH SKCTPAKTLIEp KOJIaHBUIJIBL.
HaH, KaiTa eHJiey OU3HECTi TYPaKThI KYPri3y YIIiH Opiey KYMBICTApbIHJA TaOUFH 3KCTPAKTIJIEPMEH
ne ere  MaHblAbl. Kaszipri  Tamma < Man Karap OeKiTKiITep, KaOBIKTY3YLIJIep >KOHE JaK
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KOJIIaHBUIABI [2]. OplieyJieH 6TKeH ObUTFaphIHBIH
Keibip (M3WKaNBIK JKOHE MEXaHHKAIBIK Ka-
CHeTTepiHe TaOWFU HKCTPAKTIHIH dCEPiH aHBIKTAY
YILIiH ChIHAK KYMBICTAPBI >KYPri3iii.
BrutrapbIHBIH KBIPTHUTY KACHETi, OBLIFaphl
O€TiHIH WIBITHIHAY KOPCETKIIITepi, MIBITHIHAYAaH
KEWiHT1 JKBIPTBUTY KACHETiHIH KepceTKilTepi
aHBIKTAIBIN, TanAay >Kyprizijneni. TaOuru Oosty
OKCTpaKTUIepl peTiHAe >KaHFaK KaOBIFBI, ITHS3
KaOBIFBI, eMEeH KaObIFbl Koyanbuiabl. Koprraran
OpTaHBI KaJJIBIKTApJaH KOpFay MakcaTbiHAa 00sy
peTiHme TeK KaHa OCIMIIK KaJIIbIKTaphl KOJI-
IaHbUIIEl. Bosly KYMBICTapBIHBIH HOTHIKECIHIE,
KOJIJIaHBUIFAH  OCIMJIIK TypiHe OalIaHBICTHI,
OBUTFApBI alIbIK Capbl TYCTEH alllbIK KOHBIP TYCKE
neitin  Oosiael. by yMmbIcTap OBUTFapBIHBIH
COHFBI 9pJIey Ke3CHIHC OPBIHAAIABI. AJl OaKbpLIay
yATiiepi peTiHae Yl TYpal YTl aibIHIBL
CTaHNAPTTHl XHMHUSJIBIK TUTMEHT  KOJIAHBII
JMANBIHAAIFaH YIITl, XUMHUSUIBIK TUTMEHT OPHBIHA
CYy KOJJaHBIN JaWbIHAAIFaH YT )KOHE opJeyaeH

oTIIeTeH  ObUTFapbl  yirici.  BeutFapeimapast
3eprreyre  madeiHmay — ymin  UICO 2419
CTaHJIAPThIHIA KepceTUIreHaei (O0enme TeM-

nepatypacel 20 °C >xoHe 65 % calbICTBIpMaIbI
purranaplk Hemece 23°C xome 50 9% capic-
TBIPMaJbl BUIFAJIBIK) KOHIUIIUOHIBI JOPEKEre
KeNTipy MakcaTblHAa OelMele KalAbIPhLIabL.
Bourrapeiaely  op  yoricinen MUCO - 2418:2002
CTaHJIApThIHA CAi’KOHAPKA )KOTAChIHA MAPATLICIIBIi 3
NlaHa, TIepIeHIUKYJSIp KOHApKa KOTachlHa 3 JaHa
kecim anmagsl. CplHamaHbl 3 opTypni Mep3iMze
JAWBIHAAIFAH Tepi YITIepiHe KYPri3iiii.

O/1e0ueTTiK HIoay

Tepini eHzey,Y CceHOCKOBKYMBICHIH/IA aTaIl
KOPCETKEH/IEH, OYII-ayKbIMIIBI JKYMBICTApIbIH Oipi,
TepiHi  OHJEYMEH KaTap, ObuIFapel  MEH
ObUTFApBIIaH JKacajFaH OyHbIMIApIbIH KaJIJbIK-
TapbIH J]a KKETTLTIKKE jkaparyra 6osassr [3].

Beutrapel enpipicinie TaOuru MHKizaTTap
MEH OCIMIIKTepJiH KoJgaHy ascel keH [4-5].
Mangaput KaObIFbIHBIH [6] KalabIKTapbIHAH
QJIBIHFaH CHIFBIH/IBI OBLUTFAPBIHBIH TO3YBIH TEXEYTe
HeMece OasynaTyra oCepiH Turizeni. OWTKeHi,
MaHJapuH KaObIFbIHBIH yiruiepi 517 HM ToskbiH
Y3BIHIBIFBIH/IA CHEeKTpo(HOTO-METPMEH
OKBITBUIFAHJA,  MaHJAPUH  CHIFBIH/IBI-CHIHBIH
AHTUOKCUIAHTTHIK OeyiceHainiri 65 MxMm TE/T
peTiHAe  aHBIKTANBIL,MAaHAAPUH  KaOBIFBIHBIH
KaJIJBIK, CHIFBIHJIBICHIH KOJIaHy OBLTFaphl TYCiHIH
KAHBIKTBIFBIH apTTHIPATHIHBI OSNT1ITi OOJIBL.
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Brutrapsl enjiey OapbIChIHAA OPBIHIAIATHIH
oreparsuapasH 0ipi —0osty. 3amanayw ObLTFaphI
OHIIPICIHIIE TYCl aHBIK YKOHE KYpaMbl alfyaH TYpJIi
XUMISUTBIK, KOCTIAJIAPJIaH TYPAThlH CUHTCTUKAIIBIK
0osty 3arTapsl KOJNJAHBUTYAA. BBUTFapel ©HIIpi-
CiHAE€ KOJAAHBUIFAH XWUMUSUIBIK MaTepuai-aap
KOpILIaFaH OpTaHBbIH JacTaHyblHA KON 9CcepiH
turizeni [7]. XuMHsIBIK OOSFBILITAD KOCBUIFaH
KaJIABIK CyJMapAblH 3WUSHAB KypaMbl TaOWFH
OOSIFBIIITAPABI KOJNJAHY asChlH KEHEUTYAl YCHI-
Hanpl[8]. Taburm eciMiikrepai ObUIFapbl OHII-
piciHme KoimaHy *KOJAapsl YHEMI 3epTTelil Keje
JKaThIp JKOHE dJIi Je 3epTTey i Taman erexi [9-12].

OciMIiKTepAeH abIHFaH TaOWFU KypaMbIH-1a
0osty KbI3MeETiHE vie (prraBaHOUATap Oap OPraHUKATBIK
KOCBUTBICTAap.  JKammbl  eCIMIOIKTEH  ajbIHHAH
OosFpIIITAD KypaMbl oTe Kypaenmi. bym TtaOwru
OOSIFBINITAD MaHBI3bI  OOJFAHBIMEH  JKaCaH/IbI,
XUMUSUTBIK  OOSFBIIITAP Tiakiga OoJFaH-HaH KeHiH
KOJaHy asickl a3aizbl. Byn OOSFBIN ©CIMIIKTEP/IiH
TeK KaHa 0Osly KacheTi FaHa eMec, COHbIMEH KaTap
AHTHOK-CHIAHTTHIK, J[OPi-IOp-MEKTIK KacHeTTepi e
Oonanel. Taburu OOS-FRIIITAPIBIH KaTapbIHAA TTHS3-
JIbIH KAOBIFBI 11a Gap [13].

FaneimmapneiH — 3epTTeynepinHae  TaOuru
OOSIFBIIITADMEH TaOWFH OBLIFAPBIHEI 0Oy MYM-
KIHIIUTIKTEpl aTamn KkepceriireH [14].

Boutrapsl  enpmipicinie Tabufum IIUKi3aT-
Tapbl KOJJaHy asChlH KEHEHTy, KOJAaHBUIFaH
[IMKI3aTTapbIH OBUTFAPBIHBIH KACHETIHE 9CepiH
3epTTey MaHbI3/bI.

TepiniH naiiganany kacuerrepi, Toryz0aes
[15] 3eprreyiHzme KepceTuIreHneH, XUMUSIIBIK,
(pU3MKANBIK KOHE CIEIU(PHUKAIBIK KacHETTEep
KOPCETKIIITEPIHIH JKUBIHTBIFBI PETIHIE aHBIKTA-
Taibl, COHBIMEH Katap OBLIFaphl KoHE OJaH Jai-
BIHJANIATBIH OyHBIMIAp canachlHa CYPaHBICTHIH
apTYbIH €CKepe OTBIPBIN, OBUIFAPBIHBIH KAaCHET-
TEPiH KemeH Ii 3epTTey JKYPri3y/li Tauam eTei.

Homuoicenep sncane o1apovt mankpliay

Beurrappiia TaOWFM ACKTpakTiieH Oosy-
Jmapael  KOJNJAHFAaHHAH KeWiH TaOuFu 3KCTap-
KTUIepMeH OOosuFaH ObUIFApbUIAPABIH CTAaHIAPTTHI
OosutFaH OBUTFapBIMEH CalbIC-ThIPFaHNAa KeHoip
(U3MKAIBIK JKOHE MEXaHHMKAJIbIK KacHEeTTEpiHe
0aliIaHBICTBI ©3TepPiCTePl aHBIK-TAJIbI.

ChlHamMa peTiHAE ajbIHFaH  YJITUIEpIiH
KaneIHABIFEL «MCO 2589-2013. Ou3uKaIbIK KoHE
MEXaHHKAIIBIK ChIHAKTap. KaJbIHABIKTBI aHBIKTAY
omicinCTaHIapPThIHA COMKEC OIIEHII.

BoutFapbl  KaJabIHIBIFBIHBIH —IIAMachl  1-
KecTelle KOPCETIIII.



AJIMATBI TEXHOJOTMSUIBIK YHUBEPCUTETiHIH Xxabapmbichl. 2024, Ne4.,

Kecre 1. beutrapsl KaablHIBIFBIHBIH IAMaChI

Ne | Yuri araysl Bipinmi yari Exinmi yJri Yminmi yari
KAJBIHABIFBIHBIH | KaJLIHABIFHIHBIH KAJBIHIBIFBIHBIH OPTAll
opTAalIa MAaMachl, N OPTAIlA MaMachl, MM IIAMAChl, MM
1 OpJieyieH oTIereH ObUTFaphl YATicl 1,73 1,72 1,84
(TiriHeH)
2 OpJiey/ieH OTHereH ObLIFapsl YAric 1,72 1,78 1,74
(KeJICeHCHIHEH)
3 Cy KOJNJIaHbIN JaibIHIAIFaH YT 1,78 1,81 1,68
(TirineH)
4 Cy KongaHbIN JaibIHAATFaH YT 1,84 1,82 1,68
(KeJIIeHeHIHEeH)
5 CraHmapTThl XUMUSIIBIK ITATMEHT 1,75 1,76 1,71
KOJIJIaHBIN JaibIHIAIFaH YT (TiTiHEH)
6 CraHmapTThl XUMUSUIIBIK ITATMEHT 1,77 1,74 1,6
KOJIJIAHbII JalbIHAAFaH VIl
(KeJIIeHeHIHEeH)
7 EmeH KaOBIFBIMEH OOsUTFaH YIIT1 1,78 1,75 1,79
(TirineH)
8 EmeH KaOBIFBIMEH OOsUTFaH YIIT1 1,78 1,76 1,84
(KeJIeHeHIHEH)
9 JKaHrak KaOBIFBIMEH OOSUIFaH YJIT 1,67 1,66 1,69
(tirineH)
10 JKaHrak KaOBIFBIMEH OOsUIFaH YJIT 1,66 1,68 1,69
(KeJIeHeHIHEH)
11 IMTusi3 KaObIFEIMEH OOSUTFaH YIITi 1,67 1,64 1,65
(tirineH)
12 [MTusi3 KaObIFEIMEH OOSUTFaH YIITi 1,66 1,67 1,67
(KeJIeHeHIHEH)
MemCT 939-2021 - «AsK KuiMre apHalFaH JKoHE OBUTFApBIHBIH OKBIPTBUTY IIamMachl MalldHaIa
Tepijep» CTaHAAPTBHIHAA KOPCETIIreHaeH ObUFaphl aHBIKTAIAIBL.

MaTepHAIIAPbIHBIH  (PU3NKAIBIK JKOHE MEXaHHMKAaJBIK
KACHETTEpiH, SFHH OCpIKTITiH aHBIKTay VIIH YTl
KaJIBIHABIFBIH Oenrim Oip apaneikra tagnaiaer: 0,9-1,4
MM apaibirbl, 1,41-1,6 MM apanbirsl sxxoHe 1,6 MM -1eH
xorapel. Ocbl MakcaTTa, l-kKecTene KepceTiireHaen
TaHajraH OapJbIK YITUIEpIiH KaJbIHIBIFBIH ©JIIICHII.
YarinepaiH KanbIHAbIFRl 1,6 MM-IeH xorapsl 1,6 -1,84
MM apanbIFbIHAA OOMIBL.

KeipThutyFa chiHaK kyMbicTapel Lastometer
STD 104 wmamunaceiana WCO3377-2-2014  cran-
JapThIHA cail OpBIHIAIIIBIL.

OnmieHinn  ajplHFaH  OBUTFAphl  YATUICPiHIH
MOIMETTepi KOMIBIOTEp OaFmapiiaMachblHa CHTI3LIII,

CBIHaKTHI XKYPri3y YIIiH JOHTeJIeK eTil KeclIreH
YJITiHIH OH JKarelH OCTiHe KapaThll KYpPBUIFbIFa
OpHAIACTHIPHIII, LIAPUKTI KYILIIEH nTepen.
Hotnxecinge WIBITBIHAY OHE IMIBITHIHAYJAH KEHiHT1
KBIPTHUTY KOPCETKIIII JKa3blMl ajbIHAIbIL.

Bakpinay ynrisiepi peTiHAe aiblHFaH yII TYpJi
ObUTFaphl, OpJCYACH OTIEreH ObUIFaphl  YIITICi,
CTaHIAPTThl XUMHSJIBIK MUTMEHT KOJIAAHBIN JaibIH-
JajFaH yiri, Cy KOJIAAaHBIN JaibIHIAJIFaH OBUIFaphl
YJITiJIEpiHiH, KBIPTHUIy KOPCETKIIITEPiHIH IIamachl 2-
KecTe/ie KOpCeTUIII.

Kecre 2. bakpuay peTiHje ajdblHFaH ObUIFaphl YITUICPiHIH XKBIPTHUTY KOPCETKIIITEPiHIH MIaMachl

BbLIFapbIHBIH KBIPTHLTY KOPceTKilnTepinin mamacel, H
BoLarapsl yarijiepinin aTaysl T1 T2 Ts Ki K> K3
OpJICYJICH OTIIEreH OBUTFaphl YATICI 97,6 94,9 98,6 93,1 95,5 94,8
Cy KOJJIaHbIN TafibIHAaIFaH YTl 98,5 97,2 95,8 97,8 95,7 99,5
CraHaapTThl XUMHSUIIBIK TATMEHT
KOJIJAHBIN JAAbIHIAIFaH YIITi 105,5 107,8 102,1 102,3 100,2 104,4
Bourrapeiia TaOWFM 3CKTPaKTiEH OO0sy-Japabl KaOBbIFBIMEH Gosurran yJrinepnig JKBIPTBLTY

KONJaHFaHHAaH KeWiH Ta0WMFU  DKCTPAKTi-JIEpPMEH
0osiTFaH OBUTFAPBUTAPABIH, €eMEH KaOBIFbI-MEH OOsUTFaH
yiri, oKaHFaK KaObIFpIMEH OosiFaH yiuri, mUs3
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KOPCETKIIMITEPiHiH IaMachl
3-KecTene KOPCeTiII.
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Kecre 3. Taburu 3cKTpakTiMEH O0sUTFaH OBUTFapBUIAPBIH JKBIPTHUTY KOPCETKIMITEPiHIH IIaMachl

BbUIFapbIHBIH KBIPThLIY KOpceTKinmTepinin mamacol, H
BoLirapsl yarijiepinin aTaybl T1 T2 Ts K1 K> Ks
EMeH KaOBIFBIMEH OOsUIFaH YIITi 110,9 108,8 112,9 1115 1114 109,1
JKanrak KaOBIFBIMEH OOsUIFaH YJITi 114,2 115,3 108,2 113,2 116,2 108,1
IMusi3 KaObIFPIMEH OOSUTFaH YIITI 110,6 108,1 108,5 1141 101,1 108,5
3epTTey  HOTWXKENEpPiH  CTaTHCTUKAIBIK OarmapiiamMalblK JKyHe KOeMETiMEeH JKYpri3iireH

tanmay ymia NCSS (Number Cruncher Statistical
System) 2022 (NCSS LLC, AKIII) cTaTuCTHKAIBIK
OarapnaMaiblk KyWeci KOJNIaHBUIIBL ATaliFaH

CTaTHCTUKAJIBIK TANAy1aH KeHiHT1 HOTIKemepi 4-
KeCTele KOPCETIIII.

Kecre 4. YnrinepRiHXbIpTHITY KOPCETKIMITEPiHIH CTATHCTUKAIBIK TAIIayJaH KeHiHTi IIaMachl

BbLUIFAPBIHBIH KBIPTHLILY
KepceTKimTepiHin mamacel, H
Median Tect
n (min-max) Ort+SD | lllamacel P
Ton BakpbLiay 18 | 99,5(96,9/100,4) 98,9+0,5 38.12 30.001**
1. OpneyneH eTrereH OBUFapHI YITICI
(Tirinex) 3 98,6(94,9/98,6) 97,3+0,4
2.0prieyIeH oTIereH ObUTFaphl YIIrici
(KeJ1IcHEHIHEH) 3 94,8(93,1/95,5) 94,5+0,4
3.Cy KoJIaHbIN AaldbIHAAIFAH YIIT
(Tirinen) 3 97,2(95,8/98,5) 97,2+0,7
4. Cy KONJIaHbII JaibIHIAIIFaH YT
(KeJ1IcHEHIHEH) 3 97,4(95,7/197,4) 96,8+0,6
5. CTaHgapTThl XUMUSIIBIK IATMEHT
KOJIJIAHBIN JaibIHIaJIFaH YIri(TiriHeH) 3 [105,5(102,1/107,8) | 105,1+0,5
6. CTanaapTThl XUMHUSUTBIK TATMEHT
KOJITAHbIN JaibIHIAIFaH YIIT
(Ko IcHEHIHEH) 3 |103,6(100,2/104,4) | 102,7+0,57
IKCIEPUMEHTTIK 18 |111,1(107,2/113,4) | 110,6+0,4
Taburu 7. EMeH KaObIFbIMEH OOsUTFaH YJIri 46,18 £0.001**
IKCTPAKT (Tirinen) 3 1110,9(108,8/112,9) | 110,9+0,5
8. EMeH KaObIFBIMEH OOSITFaH YIIri Post Hoc;
(kesIeHEeHiHEH) 3 |111,4(109,1/111,5) | 110,7+04
9. JKaHrak KaOBIFBIMEH OOSITFaH YIIT1 1-
(Tirinen) 3 |114,2(108,2/115,3) | 112,6+0,3 8p:0.001
10. XKanrax KaObIFEIMEH OOSUTFaH YIT1 1-
(kesIeHEeHiHEH) 3 |113,2(108,1/116,2) | 1125+ 04 10p:0.001
11. IMus3 xkaObIFIMEH OOSUTFaH YIITi 1-12
(Tirinen) 3 |108,5(108,1/110,6) | 109,1+0,4 p:0.001
12 TIns3 KaOBIFBIMEH OOSUTFaH YIITi
(KeJICHeHIHEH) 3 1108,5(101,1/114,1) | 107,9+0,5
aStudent t-test "OnewayAnovatest&posthocBonferroni test **p<0.01
CratucTUKanblK ~ Tangay  HOTHXKeNepi Oburrapsl yirici (kemgenedinen) 94,5 H mama-
KOpCEeTKeHIel  Oakpulay  TOOBIHBIH  OpTalia ChIHIa OOJIbl. DKCIEPUMEHTTIK OBLIFAPBIHBIH

mamacbkl 98,9 H, anm 3KCHEpUMEHTTIK TOITAFbI
OBUTFapBIHBIH JKBIPTHUTY KOPCETKIIITEPiHIH mama-
cel 110,6 H Gonnel. bakpuiay TOOBIHBIH apachiHia
TOMEH KOPCETKIIll KOPCETKEH - pJiey/IeH OTIereH
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114,2 H apaceiana 60l
1-cyperTe OBUIFAPBIHBIH KBIPTHUTY [IAMACHI

KOPCETIITEH.

KBIPTHITY KepceTKitrepiniy mamace! 108,5 H nen
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115 L.
TINTHCH
110 1" mgonneneninen
105
100 -
95 -
90 -
85
opneyzeH cy CTaHJapPTThI eMeH KaHFaK i3
OTIEreH KOJIAHBII | XHUMHUSUIBIK | KaOBIFBIMEH | KaOBIFBIMEH | KaOBIFBIMCH
ObUTFapbl | JadiplHNaNFa | NUTMEHT | OosuIFaH yiri |GosurraH yiri | OosurraH yiri
yorici H yIIri KOJIJIaHBII
JaibIHAAIFA
H yJITi
‘Til‘iHeH 97,3 97,2 105,1 110,9 112,6 109,1
‘ KOJIJICHCHIHeH 94,5 96,8 102,7 110,7 112,5 107,9
Cyper 1. BeutrapbIHBIH KBIPTBUTY KOPCETKILITEPiHIH mamackl, H
CyperTe KepceTUIreHIeH, 3epTTey HOTHKE- Tanmay HoTwkenepi OoHbIHIIA  TaOWUFU

JiepiHe CYHEeHCeK, >KaHFaK KaObFhIMEH OOsUTFaH
VITiHIH ~ KBIPTBUTY KYIII apThIK, MBIKTBUIBIFBI
JKarplHaH OacbIM OosFaHbl  Oalikaimael. TaOwru
eciMIik OosFpIIITApMEH OOSUFaH YII VATl Je
MBIKTBUIBIFBI JKaFbIHAH JKaKChl KOPCETKIII KOPCeTTi,
YII YATIHIH JI¢ JKBIPTHUTYy IAMachIHBIH KepPCeT-
KiITepi JKOFapbl, JKaKChl KOPCETKINI OOMBIHIIA
OipiHIII Ke3eKTe - KaHFaK KaObIFbIMEH OOsUTFaH YIIri,
112,6H sxome 112,5H; eximmn Ke3ekTe — €MeH
KaObIFbIMeH Oosutran yiri, 110,9 H »xone 110,7 H;
YIIIHIN Ke3eKTe - MUSA3 KAOBIFbIMEH OOsUIFaH YIITi,
109,1 H sxone 107,9 H.BpumrapbiHBIH KBIPTHITY
KepceTKiln OoHbIHIIA  TeMeH OonraH yiari —
opJieyieH oTIieTeH ObUFaphl yarici. by ynrinepnin
kepcetkitrepi 97,3H sxone 94,5H Gonmpr.

Kopvimutnoot

Breutrapeina Taburn 3cKTpakTifieH 6osynap-
b1 KOJIIAHFaHHAH KeWiH 9KCTIEPUMEHTTIK TOIITaFbI
TaOWFH DKCTAPKTiIEpMEH OOsuIFaH ObUIFapbLIap-
JbIH Oakbutay TOOBIHJAFBI OBLIFAPHI YIITLIEpIMEH
CaNBICTBIpFaHia, Keibip  Qu3MKanpIK  KoHE
MEXaHHMKAJIBIK KacHeTiHe OalllaHbICThI e3repic-
TEpiH aHBIKTayFa OaFbITTAIFaH 3epTTEyJiep HOTH-
xKeci OOWBIHIIA, TaOWUFW JKCTAPKTUICPAIH ObLI-
FapbIHBIH ~ OEpiKTUIIK  KacHeTiH  apTThIpFaHbl
Oaiikayiipl. Beutrapel KuiM, asK KuiM, Tepi —
raJlaHTepesUIbIK JKoHe T.0. OyiibIMjapna Koija-
HBIIATBIH OOJFaHIBIKTAH OEpIKTUIIK Kep-CeTKill,
ObUTFappl MaTepHaibl YIIIH — MaHbI3Jbl Iapa-
MeTpiiepaiH Oipi. 3epTTey HOTMIKEIEpiHe CyheH-
CeK, SKCIIEPUMEHTTIK TONTaFbl ObIIFAphl YIriIepi-
HiH KBIPTBUTY LIAMACBIHBIH KOPCET-KIilITepi KO-
Fapbl 0OJI/IbI, COHBIH IIIHIE YKaHFAK KaOBIFBIMCH
OosutFaH  YATIHIH ~ OKBIPTBUTY — KyIIi apTEhIK,
MBIKTBUIBIFBI )KaFbIHaH OachbIM OOJIFaHbl OaiKasIbL.
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ACKTPAaKTiIeH Oosiysiap peH Oepy KacheTiMeH Karap,
OBbUTFapBIHBIH OSPIKTLNIK KACUETIH Jie apTThIPATHIHBI
oemrim  Oommel. COHABIKTAH,  DKOJIOTHSIIBIK
TYPFBIAaH THIMII TaOWFH SKCTPAKTLIEPi OBLFaphl
OHJIIpiCiH/IE KOJTaHy YCHIHBLIA IBL.

PuzamsuibiK, Myagenep KaKThIFBICHI

ABTOpmap 3epTrey JKYMBICBIHA KaXXeTTi
ObUTFapbl MEH KOCBIMIIA MaTepualiapibl KaM-
TamMachl3 €TKEH1 YIIiH, 3epTTey >KYMBICTAphIH
KYprizyre MyMKiHaik 6epreni yuria «Turan-Skiny
OBUIFApBI OHAIPICIHE PU3AIIBUIBIFBIH OLITIpeti.
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The relevance of the study on ethnofuturism in Kazakhstan's fashion design lies in the theoretical and
methodological justification for integrating the identity of national cultural values with the sustainable development
of the authenticity of the nomadic style. The research aims to analyze the formation of ethnofuturism trends in clothing
design using the example of the Kazakhstan brand Global Nomads. The scientific significance of the study is in
determining its contribution to the integration of cultural heritage into contemporary fashion and the creation of
innovative and competitive products in the global market. The practical significance of the research allows for
identifying the effectiveness of the brand in preserving and adapting traditional elements of nomadic culture and
symbolism within the context of global fashion trends, as well as its influence on the perception of Kazakh national
identity and the cultural heritage of Central Asia. The research methodology encompasses fields of art studies, cultural
studies, history, ethnography, fashion, design, clothing technology, sustainable development, and sociology. Key
positions and conclusions were established regarding the ethnofuturistic approach to the design of the Global Nomads
clothing brand, innovations in interpreting national traditions, the social and cultural significance of clothing, its
influence on global fashion, and the economic aspect. The results of the study involve an analysis of the brand's tools
that allow for adapting historical and cultural codes to create relevant and commercially successful clothing; opening
new horizons in understanding the process of modernization and preservation of cultural heritage through fashion,
which aids in creating competitive advantages and strengthening market positions. The value of the conducted
research includes the analysis of ethnofuturism trends, with recommendations for utilizing sustainable technologies,
fostering cultural dialogue, and enhancing the brand's social responsibility.

Keywords: Kazakhstan clothing brand, fashion design, Global Nomads, national cultural values,
identity, ethnofuturism.
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KA3AKCTAH/IBIK «GLOBAL NOMADS» KMIM BPEH/ITHIH
COH IN3AUHBIHIAT'BI OTHODYTYPU3MI

"M.EJKAHTY)KHMHOBA, ?A.M. TAJIFATBEKOBA, *M.M. E3HEBA,
2K.C.TYPYMKOJKAEBA

(1TeMip6eK Kyprenos aTsinaarbl Kazak YaTThIK OHep akaaeMuschl,
Ka3zakcran, 050000, Aamatel, [landuiaos keur., 127
ZAIMATBI TEXHOJOTHSUIBIK YHHBEPCHTETI,

Ka3zakcran Pecny6aukacol, AqMathl K, TeJie 6u 100
SAxnenns ynusepeureri, Typxus, 07058, AnTanns)
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Kazaxcmanowuik, fashion-ousaiinoazer smuogpymypuzmoi sepmmey maxpipolovinviyy 03exkminizi Kownenoinep
CMUINHIY MYRHYCKANBIZbIH MYPAKMbL OAMbIMYMEH YIMMbIK MIO0eHU KYHObLILIKMAPObIY Oipezelinizi HblCaHbIH
UHmMezPauuUANayovlty MeopUANbIK-20iCHAMANbIK — Hezi30emeci onvin  maodvlniadvl. 3epmmeyoiy  Maxcamol
Kazaxkcmanowvik, Global Nomads oOpendininy mvicanvinoa Kuim Ou3aiinblHOA2bl IMHOPYMYpPUIM MPpeHOmepPininy
Ka1blnmacysin manoay 00asin maosliadvl. 3epmmeyoir; 2bliablMu MAHbI30bLAbI2bL MIOECHU MYPAHbLL 3AMAHAYU CIH2E
Oipikmipyze dcone 21eMOIK HAPLIKMA UHHOGAYUAIBIK JCIHE DaceKeze Kadinemmi oHIMOePOi Kypy2a KOCKaH yieciH
aHBIKmMay 00nbin maodvliaovl. 3epmmeyoiy NPAKMUKATBIK MAHBI30bLIbIZbL OpeHOmiH Kouineni mMadeHuem neH
CUMBONIUBMHIH, 0acmypai Inemenmmepin HcahanovlK con ypoicmepi KoHmeKcminOe cakmay meH oOeilimoeyoeci
muimoinizin, conoail-ax OHbIH KA3aKmoll, YammolkK Oipezeilnici men Opma A3uaHbIH M20eHU MYPACbIH Kadblioayza
acepin  aHvIKmayza MyMKIHOIK 0Oepedi. 3epmmey adicmemeci blIbIM CANANAPLIH  KAMMIUObL: OHEPMAHY,
MIOeHUemmany, mapux, IMHoOZPagus, can, OU3AUH, KUIM MEXHOI02UACHl, MEPAKMbL 0aMY, dNEyMemmany. 3epmmey
Kopoimulnowvinapel  oap Hecizei epeycenep auvikmanovi: Global Nomads xuim oOpendiniy  Ousaiinvina
ImHOPymypucmix Ko3xapac, yammolk, 0acmypaepoi mycindipyoezi unnoeayuanap, KuiMHuiyy, Oneymemmik HcaHne
MaO0enu Manwpizvl, Hcahanowvlk canze acepi, IKOHOMUKANBIK ACHEKm. 3epmmey HImudHcenepi mapuxu Heane ma0eHu
KOOmapowvl 03eKmi Hcane KOMMEPUUATIBIK MYPblOAH COMMmI KUim dcacay yuiin deiiimoeyze mymkinoik depemin openo
Kypanoapvln manoayoan mypaovl; CoH apKblibl MIOEHU MYPAHbL MOOEPHUSAUUANAY MHCIHE CAKMAY NPOUECiH
mycinyoe owcana Oazelmmapovt auiy, Oy1 0ICeKenecmiK aApMulKUBUIBIKINGD JHCACAY2d JHCIHE HAPLIKMbIK
nO3UUUANAPObL HBIZAUIMY2A KOMeKmeceoi. 3epmmey yuliH KYHOBLIbIK MYPAKmyl MeEXHOI02UANAPObl KOJI0aHYy,
MIOEHU OUAN0Zmbl OPHBLIKIMBIPDY JCIHE OpeHOmiH d/1eyMemmiK JHcayankepuiinizi 0oiblHua YCblHbICIMAapMeHn
IMHOPYymypusm mpenomepin manoay 601vln maovlIAdbl.

Herisri ce3aep: Ka3akcTaHABIK KUIM OpeHi, KMiM Au3aiiHbl, kahaHabIK KeLINeHaIep, YITTHIK
MOJeHHM KYHIBLIBIKTAp, Oipereiiik, 3THOGYTypHu3M.

STHO®YTYPU3M KAZAXCTAHCKOI'O BPEHJIA OIAEX/bI
«GLOBAL NOMADS» B FASHION DESIGN

"M.E. JKAHTYKUHOBA, *A.M. TAJITATEEKOBA, *M.M. E3HUEBA,
K.C. TYPYMKOJKAEBA

(*Ka3zaxckas Hanuonanbnas Axagemus Uckycers nm. Temupoexa Kyprenosa,
Kazaxcran, 050000, AnmaTsl, ya. Ilanduiaosa, 127
2Anmatunckuii Texnosornueckuii Y Husepcurer,
Pecnyoauka Ka3zaxcran, 050012, Aamarsl, yia. ToJe 6u, 100,
SAknenns yausepeurer Typuusi, 07058, Aurasus)
DneKTpoHHAs I0YTa aBTOpa-KOppeCoHIeHTa: aumira@mail.ru

AKmyanvhocmovlo memol ucciedosanus IMHoPymypusma 6 Kazaxcmauckom fashion-ousaitne snensemcs
meopemuKko-memooonozuieckoe 000cHosanue unmezpayuu Gopmol UOEHMUYHOCIU HAUUOHAIbLHBIX KYIbIYPHbIX
yennocmeil ¢ yCmouuusblM pazsumuem aymeHmuynocmu cmuin Koueenukos. Ilenvio uccnedosanusn asnaemcs
aHAU3 POPMUPOBAHUS MPEHO08 IMHOPYmMYpU3Ma 6 OU3aiine 00excobl HA npumepe Kazaxcmanckozo openda Global
Nomads. Hayunasa 3nauumocms uccie006anus 3aKauaenca 6 OnpedeieHul 6K1a0d 6 UHMezpayuio KyibmypHozo
Hacneous 6 cOBPEMEHHYI0 MOOY U CO30AHUU UHHOBAUUOHHBIX U KOHKYPEHMOCROCOOHBIX NPOOYKMO8 HA MUDPOBOM
poinke. Ilpakmuueckan 3HauumMocmo Uccie008anUs RO38051€M BbIAGUMD I heKmusnocmsy dpenoa ¢ coxpanenuu u
adanmayuu MpaouUUUOHHBIX INEMEHMOE8 KOUEGOU KYIbMypbl U CUMBOAUKU 6 KOHMEKCMeE 2100a1bHbIX MOOHBIX
meHOenyuil, a MmaKice €20 GlUAHUE HA OCHPUAMUE KA3AXCKOU HAUUOHAIbHOU UWOEHMUYHOCHU U KYJIbHYPHO20
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Hacneous Cpeoneii A3uu. Memooonozusa uccnedoéanus oxeamsléaem o001ACMU HAYK: UCKYCCMEogedeHuUe,
KYIbIyposiocuto, UCMOPUIo, 3MHOPAPuUIo, MO0y, OU3AUH, MEXHON0ZUI0 00exHcObl, YCmouuueoe paseumue,
coyuonozuio. bvinu onpedenenvt 0cHo6HbIe NON0IICEHUA C 6bIB00AMU NO UCCICO06AHUIO: IMHOPYMYPUCIMULECKUT
no0x00 K Ousaiiny openda odexcovt Global Nomads, unnosauuu ¢ unmepnpemayuu nayuonansuvix mpaouyuii,
coyuanbHoe u KyabmypHOe 3HAUEHUe 00€xHcObl, 6AUAHUE HA 2100a1bHYI0 MOOY, IKOHOMUHECKUI aACHEeKm.
Pesynomamur  uccne0oéanun 3axknOYAOMCA 6 AHANU3E UHCMPYMEHMO6 OpeHoa, Komopbvle no360/1A10M
adanmuposams UCMOpUYecKue u KylbmypHble KOObl 0714 CO30AHUA AKIMYAIAbHOW U KOMMEPUEeCKU YCHeuiHOll
00€)1c0bl; OMKPLUMUA HOGBIX 20PU3OHMOG 6 NOHUMAHUU RPOYEcca MOOEPHUZAUUU U COXPAHEHUA KYJI1bMYPHOZ0
Hacneous uepez MoOy, UWMmMO nOmMozaem 6 CO30AHUW KOHKYPEHHIHbLIX RPEeUMYU{eCmE U YKpenjieHuu pblHOYHbIX
nosuyuii. Ilennocmov 011 npoeedeHH020 UCCe008aHUA RPeOCMAGNAem AHANU3 MPEHO08 IMHOPymypusma, c
PEKOMEHOAUUAMU NO UCROJIb306AHUIO YCIOUYUBHIX MEXHOI02UIL, NOCHOEHUIO KYIbMYPHO20 OUAN02a U COYUAILHO
omeemcmeennocmu openoa.

KioueBble cjioBa: KazaxcraHckuii 6penn oxexanl, fashion design, Global Nomads, nannonann-
Hbl€ KYJbTYPHbI€ HEHHOCTH, HIEHTHYHOCTh, ITHOPYTYPHU3M.

Introduction ethnofuturism in the Kazakh clothing brand Global

The growing interest in the unique cultural Nomads in fashion design posits that the
aspects of Kazakhstan that shape fashion trends, integration of traditional cultural elements with
commercial value in fashion design within the modern design approaches can not only preserve
context of globalization, and educational and the authenticity of Kazakh cultural identity but also
cultural significance justifies choosing this topic. enhance the brand's competitiveness in the global
The research problem is preserving the unique fashion market.
cultural identity of the Kazakh clothing brand Materials and research methods
Global Nomads amidst implementing innovations, In the context of studying the ethnofuturism
adaptation, and social perception in a highly of the Kazakh clothing brand Global Nomads in
competitive global fashion landscape. The fashion design, this article employs theoretical and
increased interest from domestic and foreign methodological materials related to the brand's
scholars in the fields of clothing and fashion concept and history, based on its values, aesthetic
design, cultural studies, cultural anthropology, code, clothing assortment, color positioning, retail
branding, semantics, ethnography, and format, production, and social responsibility. The
interdisciplinary studies in higher art and design idea behind the Kazakh fashion brand Global
education underscores the relevance of this topic. Nomads is built around the brand's role model —
However, there has been no academic study “the traveling person,” who is open to the world,
focused on the formation of ethnofuturism in the progressive, and actively explores new territories
context of the Kazakh clothing brand Global and knowledge. The target audience of the brand
Nomads within scholarly research. The object of consists of young families focused on modern
the study is the Kazakh fashion brand Global trends, conscious consumption, and concerned
Nomads. The subject of the research is the cultural- about the future of their children, and thus their
anthropological approach to the formation of the homeland. The main values include quality,
Global Nomads style. The research tasks include: freedom, meaningfulness, and beauty, along with a
analyzing the concept of ethnofuturism in the sense of connection to global changes in human
context of fashion design for the Kazakh brand civilization,  cultural  heritage,  sustainable
Global Nomads and its application in the modern development, and tolerance. The primary scientific
fashion industry; exploring cultural and ethnic materials for the brand's research were historical
elements; analyzing design solutions; studying and cultural sources on the ethnography and
brand perception; assessing the impact on the traditional culture of Kazakhstan, which shape the
fashion industry; and developing recom- aesthetic code. The brand's values are based on
mendations. The scientific novelty of the research Kazakh national clothing and the attire of Central
lies in the analysis of traditional and modern Asian  nomads, ornamentation, traditional
approaches, the modernization of cultural heritage, materials, and symbols. The aesthetic code of the
the impact on cultural identity, and the influence on brand is rooted in cultural heritage and artifacts that
fashion trends. The research methods include shape the national Kazakh identity in contemporary
theoretical and qualitative analyses, ethnographic fashion design. The overview and analytical
and cultural-art studies, case studies, and trend materials of the Global Nomads collection included
analysis. The hypothesis of the research on design solutions, decorative elements used in

194



AJIMATBI TEXHOJOTMSUIBIK YHUBEPCUTETiHIH Xxabapmbichl. 2024, Ne4.,

collections related to ethnic symbolism,
ornamentation, fabrics, and sewing techniques,
reflecting national heritage within a futuristic

approach. The research methods included
qualitative approaches, such as:
o Content analysis of Global Nomads

collections and their reinterpretation in modern
fashion;

« Visual analysis of style, color, texture, and
form in the brand's clothing design [1];

e Case studies examining brand promotion
strategies through the lens of ethnofuturism;

e Ethnographic methods, including interviews
and surveys of customers, designers, and marketers,
as well as experts in fashion and cultural studies, to
gather professional insights on the phenomenon of
ethnofuturism in fashion [2,3,4];

e Sociological analysis of globalization and
localization trends affecting the perception of
Kazakh culture through fashion [5].

The research methodology encompasses
fields of art studies (Zhanguzhinova M.Ye., Erbol
A., Ashinov R.B., Talgatbekova A.ZH., Abekova
A.Zh.), cultural studies (Miihlemann, C., Nikolaos
Vryzidis), history (Zhao, F. and Nosch, M.-L.,
Nosch, M.-L., Zhao, F., Frankopan, P. The World-
Wide Web. In Nosch, M.-L., Zhao), ethnography
(Kudabayeva A.K., Zhumabaeva A.E.), fashion
(Zhao, F. and Nosch, M.-L., Zhanguzhinova M.E.,
Erbol A., Zhumanazarova A.E., Rysymbetov E.K.,
Esenalieva D.B.), design (Boughlala, A., &
Smelik, A., Portia Wang, Mark R. Miller, Eugy
Han, Cyan DeVeaux, Jeremy N. Bailenson, Kang,
J. Y. M., & Choi, D., Suhaimi, S. N., Walters, A.,
& Ward, J., de Wet, A. J. C., & Smal, D.), clothing
technology (Kudabayeva A.K., Zhumabaeva A.E.,
Zhanguzhinova M.Ye., Erbol A., Ashinov R.B.,
Talgatbekova A.ZH., Abekova A.Zh., Nosch, M.-
L., Zhao, F., Frankopan, P., Nosch, M.-L., Zhao,
Andersson Strand, E., Mannering, U. and Shamir,
0.), sustainable development (Dahunsi, B.,
Woelfle, H., Gagliardi, N., & Dunne, L. E.) and
sociology (Portia Wang, Mark R. Miller, Eugy
Han, Cyan DeVeaux, Jeremy N. Bailenson).

In connection with the study of the
aforementioned scientific literature and the
analysis of trends and issues in the fashion
industry, a research question arises: How is
clothing design formed in the context of
ethnofuturism, using the example of the Kazakh
brand "Global Nomads"?

Based on the established hypothesis of the
research, it was assumed that the ethnofuturism of
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the Kazakh clothing brand "Global Nomads" in
fashion design is possible through the integration
of traditional cultural elements and modern design
approaches. Preserving the authenticity of Kazakh
cultural identity in the brand's clothing design
stimulates the brand's competitiveness in the global
fashion market. The thesis of the research states
that the effective use of ethnofuturism will
contribute to the positive perception of the brand,
its sustainable development, and adaptation to
contemporary fashion trends, as well as improving
social responsibility and cultural dialogue.

The stages of the research include:

e Theoretical and methodological
justification of ethnofuturism as the philosophy of
the Global Nomads brand, the interpretation of
traditional nomadic motifs in contemporary
clothing, futuristic interpretations of clothing,
cultural identity through fashion, eco-friendliness,
and sustainability, and the social responsibility of
the brand.

e The use of qualitative analysis methods
based on the results of sociological surveys among
key respondent groups (customers, target audience,
business partners) allowed for the formulation of
conclusions regarding the processes of forming
ethnofuturism.

eBased on the results of the conducted
research, conclusions were drawn that reflect the
main positions of the study and the trends of
ethnofuturism in the Kazakh clothing brand Global
Nomads in fashion design, along with
recommendations.

The literature relevant to this research includes
recent articles from the last three years published in
peer-reviewed journals in Kazakhstan (KOKSNVO)
[1,3,4,6] and abroad (Scopus, WoS) [2,10-15], as
well as fundamental works by scholars published in
UNESCO publications [7,8] and applied research
from the National Museum of China [9]. The
bibliography encompasses articles and studies in the
following fields: art studies [1,3,4,6], ethnography
[2,8,9], pedagogy [3.4], history of costume [5],
clothing and textile technology [6-9], design [6],
fashion [10], virtual reality, digital technologies, and
artificial intelligence [11,12], and creativity [13-15].

Results and discussion

Ethnofuturism of the Kazakh clothing brand
Global Nomads in fashion design is a conceptual
approach that combines the traditional Kazakh
cultural code of nomadism with contemporary and
futuristic fashion trends. This direction in fashion
reflects the desire to preserve cultural identity by
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integrating it into global trends through innovative
and modern solutions. The key aspects of
ethnofuturism in Global Nomads fashion include:

Ethnofuturism, as the philosophy of the
Global Nomads brand, engages with the idea of a
future where national and cultural identities do not
fade away in the process of globalization; instead,
they become the foundation for creating new
creative and aesthetic solutions. The sustainable
development of cultural identity requires flexibility
and adaptability while maintaining its essence [7].
By preserving the spirit of a nomadic lifestyle, the
brand adapts to new challenges—whether
economic, ecological, or cultural changes. The
brand's designer, Maya Zhumanbekova, aims to
reflect current realities in her collections while
maintaining a global, cosmopolitan spirit.

Thus, the sustainable development of the
Global Nomads brand's cultural identity involves
not only preserving the key aspects of its
philosophy but also the flexibility needed to adapt
to contemporary changes. The brand actively
maintains a balance between innovation and
cultural authenticity, ensuring its competitiveness
and demand in the global market. Adapting to
changes in fashion is crucial and supports the
brand's sustainable development. By following
global trends, the brand interprets them through the
lens of its unique identity, striking a balance
between fashion trends and its cultural narrative.
By implementing innovative technologies and
design solutions, the brand remains true to nomadic
values, making clothing comfortable and
functional for the modern consumer.

Interpretation of traditional nomadic motifs
in contemporary clothing. The brand incorporates
elements of traditional Kazakh nomadic culture
into its collections, such as ornaments, color
palettes, textile techniques, forms, and silhouettes
of national clothing. The innovation lies in
adapting the cultural code of the nomads to meet
modern  aesthetic and  functional needs.
Ethnofuturism, in this context, demonstrates how
ancient symbols and materials can coexist in
harmony with futuristic trends—minimalism,
technology, and sustainability.

The conceptual and artistic foundation of the
Global Nomads brand is rooted in the aesthetic
code of Kazakh and Central Asian nomads, whose
semantics reflect worldview aspects—tribal
history, cycles of birth, life, and death manifested
in signs and symbols that serve as protective
charms [1,3,4,6]. In the interpretation of the brand's
lead designer, Maya Zhumanbekova, the aesthetic
cultural code of Global Nomads is based on ten key
symbols that describe the infinitely recurring
processes of the universe and the life of any person.
These symbols include two sacred nomadic
symbols and a symbolic palette (flower, spiral,
"shanyrak" — the roof of a house, circle, "tumar"
— aprotective amulet, "arkhar" — a sacred animal,
diamond, tulip, square, "aruah™ — the spirit of
ancestors). The symbolism of the material heritage
of nomads underpins the cultural values of the
Kazakhs, which are intricately intertwined with
their worldview orientations [1,3,4,6].

Figure 1. T-short from the collection of Global Nomads brand, designer Maya Zhumanbekova

The futuristic interpretations of clothing by
the Global Nomads brand feature a modern and
avant-garde aesthetic, embodying a sustainable
development concept suited for today's lifestyle —
digital nomads who constantly move around the
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world, working from various locations, traveling,
and transitioning between countries. In the context
of the case study method, the capsule collections of
Global Nomads demonstrate an ergonomically
organized design process that emphasizes eco-
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friendly materials and sustainability. The
phenomenon of this case lies in the fact that the
new format of clothing for modern nomads not
only echoes traditional nomadic motifs but is
created as modified versions of them. The brand's
conceptual development includes market research
and target audience analysis, collection concept
develop-ment, material selection, sketch creation,
collection design, sewing technology, and fabric
treatment, along with innovative design
approaches, production, testing, marketing,
promotion, implementation, and sales [10-15]. As
a result of the case study method, we can confirm
the successful launch of the collection, increased
brand recognition, and ongoing collaborations,
which symbolize Kazakh identity within the
context of globalization.

Cultural identity through fashion is reflected
in the clothing from Global Nomads, which aims to
convey and popularize Kazakh culture on an
international level while preserving its uniqueness.
The brand promotes the idea of "nomadic culture,"
evident in the use of lightweight, functional, and
adaptive clothing elements that symbolize the
mobility and freedom characteristic of the Kazakh
nomadic lifestyle. The stylistic choices in forms,
silnouettes, cuts, ornaments, and color palettes
collectively embody the brand's vision of modern
mobile digital nomads with a global perspective,
while remaining rooted in their cultural identity
[10-15].

Ecological sustainability is a vital element
of nomadic culture. The use of natural materials
and traditional production methods aligns with
contemporary concepts of sustainable deve-
lopment for the brand. The brand's ecological
responsibility involves ethical production with

minimal waste, a respectful approach to regional
communities, and the incorporation of artisanal
traditions into manufacturing processes. The
sustainable development of the wvalues and
philosophy of Global Nomads is reflected not only
in their clothing but also in a cultural idea rooted in
the concept of a nomadic lifestyle and international
cultural exchange. The active integration of
cultural elements from various Central Asian
countries into their collections highlights the
importance of intercultural dialogue [13-15]. This
integration of local cultural features is achieved
through immersion in the cultural traditions of
different regions to create authentic collections. To
maintain its cultural identity, the brand respects
local Kazakh nomadic traditions in its design,
fabric choices, patterns, and production methods.
The social responsibility and engagement of
the brand Global Nomads contribute to sustainable
development through various social and
community projects, such as the Young Designers
Competition and the international "Global Nomads
Fashion Awards" (since 2021), Global Nomads
Education (since 2021), the "Business with
Meaning" project (2023), designing sportswear for
the Kazakhstan team "Olimp Urban Culture"
(2023), the "Umai Boost" program (2023), the Kod
Nomada forum for modern nomads (2023), the
Aruzhan Sain Foundation for helping children with
autism (2024), the World Nomad Games in Astana
(2024), collaboration with Dimash Kudaibergen
for a concert in Astana (2024), creating
promotional outfits for Dimash Kudaibergen for a
concert in Istanbul (2024), the Eurasian Women’s
Forum (2024), and collaboration with the Chinese
automobile brand Tank in Kazakhstan (2024).

Figure 1. A collection of Global Nomads brand, the collaboration with Dimash Kudaibergen
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Engagement with cultural societies, the
Assembly of Peoples of Kazakhstan, and craft
unions in Central Asia helps preserve local
traditions and culture. The creation of programs
aimed at developing projects to address socially
vulnerable issues in society supports educational
initiatives related to the preservation of cultural
heritage. As a result of a sociological survey

conducted among key respondent groups—
consumers, the target audience, and business
partners—globalization and localization trends in
ethnofuturism that influence the perception of
Kazakh culture through fashion were identified.
The analysis of the survey revealed key directions
and their percentage distribution, as illustrated in
Diagram 1.

Trends of ethnofuturism

m Ethnofuturism as an Approach to
Design

® [nnovations in the Interpretation of
Traditions
Social and Cultural Significance

Influence on Global Fashion

m Economic Aspect

Diagram 1. Ethnofuturism trends of the Kazakhstani brand Global Nomads

Diagram 1 presents the percentage
distribution of the results from a sociological
survey among the main respondent groups
(customers, target audience, business partners)
who expressed their opinions on the ethnofuturism
of the Kazakhstani brand Global Nomads. It
reflects the following aspects:

- Ethnofuturism as an approach to design —
20%

- Innovations
traditions — 15%

- Social and cultural significance — 25%

- Influence on global fashion — 25%

- Economic aspect — 15%

Based on the research conducted, the
diagram visualizes the key areas on which the
brand focuses and their importance to the overall
concept.

Conclusion

Thus, the study of the processes shaping
ethnofuturism in the Kazakhstani clothing brand
Global Nomads within fashion design has revealed

in the interpretation of
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the following key trends, reflecting the main points
of the research:

1. The ethnofuturistic approach to the design
of the Global Nomads clothing brand reshapes the
visualization of traditional forms of nomadic
Kazakh culture through the following key
principles: the revival of ethnic traditions, the
symbiosis of the traditional and technological, a
critical view on the unification of cultures, the
ecological aspect, cultural dialogue, avant-garde,
and a cosmopolitan perspective. The focus on
preserving, adapting, and reinterpreting nomadic
Kazakh cultural traditions in a new context is
synthesized with innovative design solutions and
sustainable  technologies. The Kazakhstani
interpretation of ethnofuturism is open to
intercultural dialogue, exchange, and adaptation of
traditional values, reflecting the core principles of
sustainable development and cultural dialogue of
the Great Silk Road.

2. Innovations in the interpretation of
national traditions by the brand Global Nomads
reflect the potential for preserving the cultural code
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of Kazakh nomads in the context of globalization
and cultural dialogue. Ethnofuturism promotes the
renewal of traditional forms through the use of new
materials, technologies, and production methods.
The brand's designers successfully reinterpret and
adapt cultural elements into contemporary clothing
while maintaining their authenticity. A profound
understanding of cultural heritage through
technology and sustainable practices shapes a
relevant fashion trend—the commercialization of
ethnic elements—in the following ways: the use of
technology to preserve traditions, the digitization
of ornaments, high-tech  fabrics, global
interpretations of local motifs, intercultural
synthesis, designer collaborations, eco-fashion and
sustainability, ethical production, quality models
designed for long-term use, cultural immersion
through interactive technologies, augmented
reality (AR), QR codes and digital storytelling,
modernization of traditional silhouettes, adaptation
to contemporary needs and the conditions of digital
nomads, and modular clothing designs.

3. The social and cultural significance of the
clothing brand Global Nomads carries an important
social mission related to the popularization of Kazakh
culture and its international recognition, captivating
the world with Kazakhstan and Central Asia. By
exploring, preserving, and reviving the cultural codes
of the Great Steppe civilization, the brand brings them
to life through unique clothing designs imbued with
deep ideas and meanings. The brand's role model is
based on the concept of a "traveling person,"
someone open to the world, progressive, and actively
exploring new territories and knowledge. By creating
a bridge between tradition and the future, the brand
helps strengthen national identity in the context of
globalization through ethnofuturism. The brand’s
active social and community life is open to
collaboration in various fields: charity, sports, art,
education, and more.

4. The influence of the brand Global
Nomads on global fashion synthesizes with key life
values: quality, freedom, meaning, and beauty,
reflecting a connection to the global changes in
human civilization. Positioning itself as a
constructor of the image of the future, the identity
of the neo-nomads emerges as free travelers
navigating both terrestrial and digital spaces. By
enhancing cultural diversity on the global fashion
scene, the brand Global Nomads contributes to the
development of the Kazakhstani fashion industry,
successfully blending national motifs with global
trends, and offering unique and in-demand
products in international markets.
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5. The economic aspect of the brand Global
Nomads supports the development of Kazakhstan's
creative industry. Collaboration with local projects,
artisans, and craftsmen creates a foundation for the
sustainable development of the local economy and
the promotion of cultural products on a global scale.

Thus, the conducted research has achieved its
goal of analyzing the formation of ethnofuturism
trends in clothing design through the example of the
Kazakhstani brand Global Nomads. The study
revealed that the preservation of cultural heritage and
integration with contemporary fashion trends are
possible through the actualization of national identity
and competitiveness in the fashion world. The
prospects and opportunities for implementing and
applying the findings include entering international
markets thanks to the unique combination of
traditional and modern elements. Sustainable
development through the use of traditional motifs
from Kazakh nomads in clothing for creating eco-
friendly and ethical products supports Kazakh
cultural identity and promotes it to a broader
audience. The development of innovative clothing
collections fosters social responsibility and a positive
brand image by supporting local crafts and cultural
initiatives. Building a dialogue between cultures
contributes to the promotion of Kazakh culture on the
international stage and its influence on global fashion.
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