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Tyiiin

Tamak eHepkociOiHIH 0OackiM OaFBITTapBIHBIH Oipi KypamblHIA CHHOMOTHUKTED JKOHE TOMEH
TJIMKEMUSUTBIK, MHACKCT 0ap (QyHKIMOHANIBl OHIMICPAIH TEXHOJIOTHSUIAPBIH JaMBITY OOJBIN TaObUIaibL.
CuHOMOTHKTEPAl KOJNJaHy ileK MHUKpO(IOpachlH KalblKa KENTipyre bIKHal €Tedl, ajl caxapO3aHbl
M30MaJIbTIICH aybICTBIPY apKbLIbl TIMKEMHSUIBIK MHACKCTIH ToMeHaeyi MyMkin. Morypt Gym mocenei
HIenly YLIH OHTaMJIbl OHIM 00jbIn Tadbuiaabl. OchiFaH OalIaHBICTBl YKYMBICTBIH MaKCaThl H30MaJIbTThI
KOCY apKblJIbl CHHOMOTHKAJIBIK HOTYPTTHIH TEXHOJIOTHSACHIH jkacay OOJIIbI.

Makanaga W30MalbTIEH CHHOMOTHKAIBIK HOTYPT aIIyJbIH TEXHOJOTHSUIBIK LUKl OepiireH.
CoHbIMEH KaTap (M3MKa-XUMHSJIBIK, OPraHOJICNTHKAIBIK, PEOJIOTHSUIBLIK KOHE MHKPOOHOIOTHSIIBIK
3epTTeyiepAin HoTmkenepi OepinreH. KoceiMima cyna epuTiH BUTaMUHICPAIH Kypambl 3€pTTEI.
ANBIHFAH HOTIDKENEpAl Taljay ©HIMHIH AamlbITBUIFAaH CYT OHIMJepiHe KOWBUIATBIH TaianTtapra cai
ekeHIiriH kepcerri. Cyna epuTiH BHTaMUHACPAIH  MOJIICPIHIH  JKOFapbUlaybl — OaWKaJibl.
MukpoOnoNOTHsIIBIK  3epTTeyJep HOTWXKECIHAEC MaToreHAl Mukpodiaopa TaObuIMaabl, Oy OHBIH
Kayinci3mirin kepcerei. JlereHMeH, skapamMIbLTbIK MEP3iMi CaKTay IMIapTTaphIMEH COMKEC Kelle/i.

OcpLnaiiina, XYpri3iireH 3eprreyjiep NPeOMOTHK — H30MAJbTTHIH CYTKBIIIKBUIAB ©HIMICPIIH
OPTaHOJICTITUKAIIBIK, (PU3UKA-XUMHUSUIBIK, PEOJIOTHSUIBIK, MUKPOOHOIOTHSIIBIK KOPCETKIIITEpiHE OH ocep
€TEeTiHIH KOPCEeTTi.

KinTri ce3nep: cuHOMOTHK, MPOOHOTHK, TPEONOTHK, H30MAJTBT, HOTYPT.

OJIEMHIH KOIITEreH eNJiepiHie, COHbIH iminae Kazakcranma amaMm ar3achlHa €MIIIK JKOHE
PO UITAKTUKAIIBIK 9CEP €TETiH (PYHKIIMOHAIIBIK KacueTTepl 0ap TOMEH KaJOpHUsIIbl a3bIK-TYIIK
OHIMJICpIH TYTBIHYIBIH TYpaKThl ecyi Oailikananbl. OYHKIHMOHAIABIK KOMIIOHEHTTEp TOOBIHA
KIpeTIH TPOOHOTUKTEp JKOHE TMNPEOMOTHKTEp Oap CHHOMOTHUKAIBIK OHIMIECPIl o3ipieyre
KbI3BIFYIIBUIBIK KYHHEH-KYHT€ apThin Kenenai. OcbiFaH OalIaHBICTBI CYT OHIMJIEpPI HapbIFbIH
JAMBITYJIBIH ~TEPCIEKTUBAIBIK OaFbIThl TOMEH KaJOPHUSIbI CHHOMOTHKAIBIK OHIMIEPIIH
TEXHOJIOTHSUIAPBIH JAMBITY OOJBIN TaOBLIAIBI.

CuHOMOTHKTEP/TI KOJAaHY aJaMHBIH 1IIeK MUKPOQIIOPAChIH KAJIBITIKA KENTIPYAIH €H THIMII
oztici 60BN TaOBUIABI, OUTKEHI OJ1 MPOOHMOTHUKAIBIK MHUKPOOPTaHU3MAEP/AlI KOCHIMINIA CHIi3yTe
FaHa €MeC, COHBIMEH KaTap JKEepriIikTi MUKpO(JIOpaHbIH, aTan aWTKaHAa, JIAKTO- J>KOHE
OoudunobakTepusIapAbIH  ©CYlH TaHIaMalbl TYPAE bIHTATAHJBIPYFa JKOHE MeTaboIM3MiH
Oencennipyre MyMkiuaik 6epeni [1,2].

JlyHue xy3iHAe €H KON CYpPaHbICKa M€ CYTKBIIIKBUIABI OHIM — HOTYPT, O ©31HIH >KOFaphl
TYTBIHYIIBIIBIK ~ KACHETTEPIMEH, AaCCOPTUMEHTIHIH OPTYPJIUINTiMEeH, NPOOHOTHKTEP MEH
npeOMOTHUKTEpMEH  OallbIThUTYybIMEH OainanbicThl. lmieTiH  #Horyprrapasl caTty — Keliemi
TEPMOCTATTHl ICIEH ajJblHFaH HOTYpTTapMEH CajbICThIpFaH/Ia Kbl calibiH mamameH 20%-fa
aptein keneni. COHIOBIKTaH OHAIPICTe OHIPIICTIH OHIM aCCOPTUMEHTIH/IC IIETIH HOTypTTapbIH
00JTyBI Oocekere KaOIIeTTIIIK MTeH Tayap alHaJIbIMBIH apTThIpabl. [eTiH HOTypT — 6Te TaHBIMAJ
eHiM. On mpoOUOTHKANBIK eHiMmaepre karaasl. OHbIMEH ()YHKIIMOHAIABI CYCHIHIAPJBIH >KaHa
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TypiIepiH acay oHaii. MorypT acCOpTHMEHTIH YIIFAliTy aHa OalfBITKBINTApbl, TAFAMIBIK
KOCITajap/ibl, COHBIMEH KaTap IHUKI3aTThIH jKaHa TYPJIEpiH Makanany ecebineH xxysere acyaa [3].

Tamak eHepKkociOiHIe H30MABT TOTTUICHIIPTINI peTiHae 6enrii, Oipak MpeONOTHUK PETiH e
e KonmaHbuianel. M3omansT (M3oManmbTuT, mManaTtuHUT) — 6-O-0-D-rmokonupanosuin-D-
copouton (1,6-GPS) xone 1-O-a-D-rmokonupanosun-D-mannut (1,1-GPM) kocmackl Tyccis,
JIOM1 TOTTI, CyJla epuTiH Kpuctanaap [4].

MN3oManbT — momMi MEH CHIPTKBI TYpl caxapo3aFa e©T€ YKcac >KOFaphl camalibl, TOMEH
KaJIOPHSUTBl OHIM. ByJI TOTTUICHIIPTIIITIH XKETKUTIKTI TOMEH TIIMKEMHSUIBIK MHACKCI O6ap — 2-9.
OHIM KaHT nuabeTiMEeH aybIpaThIH ajaMIapFa KOJIJaHyFa pyKcar eTilreH, COHbIMEH KaTap Ol iIeK
KaObIpFajapplHa ©Te Hamap CciHeAl. AybI3  KYBICBIHIA HW30MaJbT  KBIMIKBUT — TY3€TIH
OakTepHsIIapMeH dpeKeTTeCei1i, KapuecTiH naiina 6osysiHa xoi 6epmeiini [5,6].

M30ManbTThIH YJIKEH apThIKUIBUIBIFBl — aF3aHbl SHEPTUSIMEH KaMTaMachl3 €Tyl perTey
MYMKIHZITi. Byl OHBI malijanaHy Ke3iHJEe KaHIarbl KaHTTBIH KYPT aybITKYbIH OOJIbIpMayFa
MYMKiHAIK Oepeni. On coHmal-ak 1IMIeK >KYMBICBIH O€JICeHIIpeal >KOHE ar3aHbl OipKenKi
DHEPrUsIMEH KaMTaMachl3 €Ty YIIiH KaFai jkacanIbl.

M30ManbTThl KOMAAHYABIH apThIKIIBIIBIKTAPBIH KOHE OHBI KOJJAaHYy MYMKIHITIHIH anyaH
TYPJUITIH ecKepe OTBIPHIN, capamliubliap ajifarbl >KbUIJapbhl caxapo3alaH HapBIKTHIH €AQyip
0eJIiriH KaTaphlll aJly MYMKIH/IITIHE Ue 00J1ajbl e OoynKanas [7].

JKyMBICTBIH MakKcaThl W30MAalbT KOCBUIFAH CHHOMOTHKAIBIK HOTYpT OMOTEXHOJOTHSICHIH
93ipJiey apKbUIbl (DYHKITMOHAIBI CYT OHIMIEPIHIH aCCOPTUMEHTIH KEHEHTY JKOHE OHBI 3EPTTEY.

3epTTey MaTepuaJaapbl MeH dicTepi

3epTTey HbICAHBI PETIHAC IIMKI CYyT; Kypambl Streptococcus salivarius subspecies
termophilius sxome Lactobacillus delbruki subspecies bulgaricus typatein «Lactoferm ECO»
KommaHusiceiHa (Mtanus) 93ipeHreH eHAIPICTIK KIACCUKAIBIK HOTYPT allyFa apHaJFaH YHBITKBL,
npeduoTHkK — Kyprak uzomansT (['epmanus); Kocnachei3 Horypt (6axpuiay yoirici); 10% uzomanst
KOCBUIFaH HOTYPT (3€pTTENETIH YIIri) ajJbIHAbI.

3epTTey YIIiH CTaHIAPTTHI SAICTEP KOJIAHBUI/IbI:

— OpPTraHOJICTITUKAIIBIK Oaranay — 5 OaJUIIBIK IIKaia OOWBIHIIA OaFraTaH Ik,

— tutpiey KeIKeUasEel — MEMCT 3624-92 6oitpiama [8];

— oOenceni KeKpLIABIK — MEMCT 26781-85 Ootibiaimna [9];

— CYTKBIIKBUIIBI MUKpoopTranu3Maepaid canbl — MEMCT 33951-2016 Goitbrama [10];

— imex TasKuanapel TOObIHIAFbI OakTepusiap cansl — MEMCT 32901-2014 Gotibama [11];

— Staphylococcus aureus ansikray — MEMCT 30347-2016 6oiibinia [12];

—amIBITKBUIap MeH 3eH caHbpipaykyIakTtapel — MEMCT 33566-2015 GoiibIHIIIa aHBIKTAIIBI
[13].

bInzan ycmay Kabinemin anvikmay. OHIMHIH CHHEPTreTHKAIBIK KalineTi neHTpudyranay
apKbUIBl aHBIKTANaabl. LleHTpudyra poTOpsIHBIH aifHamy xuimiri 2000 aifa/muH. 10 oM®
YHUBIHIBIHBI HEHTPUYTANBIK TPOOHpKara Kysabl xkoHe 30 MUHYT 00iibl ieHTpuyranaiabl, opoip
S5 MUHYT cailbiH OeJIHTeH caphiCy KOJeMIH [alblH IIBIHBI TPaayUPJICHTeH [eHTpudyra
npoOUpKachIHAa JeKaHTaIUsUIay apKbUIbl eJeHei. bemiHren capbicyablH Meumiepi OOHbIHIIA
VUBIHIBIHBIH BUIFAIBI YCTAy KalineTi O6arananaasl. Hotmxenepai 10 om® YUBIHABIIAH aJIbIHFaH
capeicy (cM®) MemmIepi KepceTei.

CymKbluKbl0bl  CyCOIHOAPObIY, Wapmmel MYmMKbIPAbI2bl  AHBIKMAY KaTWUISPIBIK
BUCKO3UMETPMEH KOMETIMEH eIeH i. bysl KYpbUIFBIHBIH JKYMBIC icTey mpHHUUII Oenrini Oip
VakKpIT iIIiHAE Tap TYTiK apkpuibl keieMi 100 cM® chlHaMa YIITiCiHiH YaKbITBIH ecenTeyre
Herisaenren. CyCHIHHBIH CYHBIKTBIFBI ©3 CAIMAaFbIMEH aFblll OTedi. MOTYpTTHIH IIApTThI
TYTKBIPJIBIFBIH ©JIICY CEKYH/IICH OJIILIEH/I].

Worypt yirinepi KypambeIHIars! cyna epuTin B ToOsHnars! (Bi, Bz, Bs, Be) BuTamunnep
moumepi «Kamnens 105» kypeutrbicbinga M-04-41-2005 onmicremeci OONBIHIITA aHBIKTAJIIBI.

3epTTey  KYMBICTapbl ~ AJMaThl  TEXHOJOTHSUIBIK  YHUBEPCHUTETiHIH  «TaramIbIK
OmoTexHOIOTHs» KaemnapachiHbIH )koHE «TaMak Kayirci3ir» FhUIBIMU 3€PTTeY HHCTUTYTHIHBIH
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3epTXaHanapbiHaa xKyprizingi. Tammaymap 5-7 per Kaiftamana OTBIPBIN KYPTi3uIim, opTamia
MOH/IEP1 AJIBIH/IBI.

3epTTey HOTHKeJIEPI JKIHE OHbI TAJIAAY

Kazipri Taram OMOTEXHOJOTHACHIHBIH MaHbBI3IbI MIHACTI — aJaMHBIH OMIPIIK MaHbI3IbI
(GYHKIUSUTAPBIH  CaKTay[bl JKOHE JKaKCapTyAbl KaMTaMachl3 €TETiH, aF3aHblH arpecCHBTI
OKOJIOTHSITBIK JKaFIaiapra »Kalbl TO3IMAUITH apTThIPaThiH (DYHKIIMOHAIIEI TAMAK OHIMACPIH
xKacay.

ANIBITBUIFAH CYT OHIMJEpIH OHAIPY MPOILECIHIE OJapIblH KOHCUCTCHLUSCBHIH, CHIPTKBI
TYPIH JKOHE CaKTay TYPAKTHUIBIFBIH alTapJIbIKTal >KakcapTyFa MYMKIHIIK OCpeTiH IIHKi3aTTap
KEeHIHeH KOJIIaHbUIaAbl. BYTiHT TaHga CHHOMOTHKANBIK (DYHKIIMOHAIIL OHIMAEPAl JKacayIblH
MEePCIEKTUBAIBIK OJ1ICI TEXHOJOTHSIIBIK JKOHE (PU3MOJIOTUSIBIK ()YHKIMOHAIABIFEI Oap TaOuru
TEKTI 3aTTap/ibl 13/1€y KOHE OHIpICKE €HT13Y OOJIBIN TaObLIabI.

Bys1 sKyMbIcTa CYTKBIIIKBUIABI OHIM ajlyFa KOJIAHBUIATBHIH IIUKI3aTThIH, YHBITKBIHBIH,
U30MaJIbTTHIH KAaCHETTEPl ecKepiie HOrypT alry TEXHOJIOTHCHI XKacallbl, OJ1 TOMEHIer1 1-cypeTTe
KEJNTIPIITEH.

Cyrrti nacrepaey [t=90+2°C, 1=2-5 MUHYT] XKoHE
ameITV Temienarvpaceida [t=40+2°C1 neiin

Cypet 1 — CHHOMOTHKAIIBIK HOTYPT aTy TEXHOJIOTHSICHI

Jaiibinanran HOTypT TYpJIEpiHiH caKTay MEp3IMiH aHBIKTay YIIIH caKTay Ke3iHJie Heri3ri
OPTaHOJEITUKAIBIK KOHE (PM3HKA-XUMUSIIBIK KOPCETKIIMITEPIHIH 03repy JMHAMUKACHIH 3€PTTEIIK.

OHIMIEpIiH OpraHOJIENITUKAIBIK KoHE (PU3UKA-XUMUSIIBIK KOPCETKIMTEPIH Oaranay JailbiH
OHIM/JII aTFAHHAH KeHiH, COHJIali-aK cakTay Ke3iHae xKyprizuiai. OnapasiH KypaMbl MEH KaCUETTepl
TOXKIPUOCHTIK  CBhIHAKTapMEH pactanansl. OpraHojaenTUKAIBIK KOPCETKIITEP/l aHBIKTAY
HOTHXKeIepi 2-CypeTTe KOpCeTUIreH.
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Cyper 2 — HMorypr yariiiepiHiH OpraHoJICIITHKAIBIK calla KOPCEeTKIMITEPiHIH IpOopHIOrpaMMachl
A — Gakpuiay yairici; b — 3eprrenerin ynri

M30ManbT KOCBUIFaH HOTYPT KaKChl OPraHOJENTHKAJIBIK CHUIAaTTaMallapFa e OOJIJIbL:
TEHACCTIPUITeH TOTTI JOMi, Ta3a CYTKBIIKBUIILI Hici 0ap, KOHCHUCTEHIUSACHI OIPTEKTi, THIFBI3.
Jerycranust HOTHXKEIepi OOMBIHIIIA KOCTIachl3 HOTYpT — 4,48 Oamapl Kypaca, H30MajibT KOCHUIFaH
forypt — 4,76 6amnasl Kypazsl.

Morypr yiniH KOHCHCTGHUHSCHI A3, CAKTAy Ke3iHIeri TYPaKThUIBIFHI Ha (KYpPHUIBIMHBIH
CaKTaTybl) MaHbI3/1bI GaKTOP GOMBIT TAOkLIAE!. MOTYpT KOHCHCTEHIMACH KOAryISIUSAIAHFAH CYT
MIPOTEUHIHIH PEOJOTHUSIIBIK KOPCETKIMITEPIMEH CHUIIaTTaIa/Ibl.

Cakray Ke3eHiHAe HOrypT eHIMIiHIH yirijepinae OenceHal KbIIKbUIABIKTEIH pH MoHIHIH
anTapybIKTall TOMeH eyl O6aikanabl (3 cyper).
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Cyper 3 — Cakray Ke3iHme 0eliceH 1 KBIKbUIIBIKTEIH (pH) e3repyi

AJFamKel YII TOYNIKTE OIpiiK auanazoHbiHAa pH MoHAEpiHIH alTapibIKTail TOMEHJEYi
Oaifkanmpl, Oy cakray Ke3iHIe NaiialaHbUIFaH YHBITKBIHBIH allbITYbl JKaJIFaCThIPybIHA
OailmaHpICTBl  0OJyBI MYMKIH. benceHal KbIKBUIABIKTBIH JKOFapbhl MOHJIEpl  JOCTYpIIi
TEXHOJIOTUSIMEH OHJIpiIreH Oakpuiay yhricinae — 4,57-4,66 apaneiFbinga 6omnael. M3oManst
KOCBUTFaH Ke37ie pH MoHI TeMeH e a1, 01 YHBITKBI TaKbUIBIH IaMBITY YIIIIH KaKChl KOPEKTIK OpTa
0ona anazel. 3eprrenetid ynrige pH moni 4,45-4,60 6omabl.

CoHbIMEH KaTap, OapiblK CaKTay Ke3eHIHIC THTPJICY KBIIIKbLUIBIFBIHBIH JKOFAPbLIAYhI
OaifKanbl. ¥ HBITKBI JAKBUTBIHBIH MUKPOOPTaHU3MACPIHIH JaMy JKbUIIaMIBIFBI MEH KBIIIKBUIIBIK
apachlHJa TPOMOPIUOHANAB  OaljaHbIC 0ap, KBIIIKBUIABIKTBIH JKOFApbUIAybl  AIBITY
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KBULAAMJIBIFBIHA TIponopiiMoHanael. Cakray Ke3iHAeri TUTpJiey KBIIKBUIBIFBIHBIH ©3Tepyl
TOMEHJIET1 4-CypeTTe KEeNTIPIITEH.
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Cypert 4 — Cakray Ke3iHIeTi TUTpJey KbIIKbUIABIFBIHBIH 03repyi, °T

3eprreneTin yarige 7-mi ToymiikTe KeIUKBUIABIK (106,5 + 2,0)°T »xeremi, an OGakpliay
yiricinge (97 £ 2,0)°T Gonasl. bipak HorypT yariaepiHiH TUTpiey KbIIIKbUILABIFBI ©31epiHEH
cTaHJapT OOMBIHINA Tajam eTUICTIH MOJIIEPICH aybITKBIMAIbI.

MorypT camachlHBIH MaHbBI3IbI KOPCETKIIITEpiHiH Oipi OHBIH KOHCHUCTCHIMACH OOIBII
TaOBbLIaIbI, OHBIH KAJIBINITACYBI KONITeTreH (hakTopiapra 6aimanbIcThl. COHIBIKTAH alllbITHUTFAaH CYT
OHIMIHIH JalbIHJBIFBIH OOBCKTHUBTI Oarajay VIIIH THUTpPJICY XoHE OEICCHAl KBIMIKBUIIBIKTHI
OJIIIIEYyMEH Karap, TY3UIreH YHWBIHIBIHBIH KYPBUIBIMIBIK-MEXaHUKAIBIK  (PEOTOTHSIIBIK)
KAaCHUETTEPIH eCKepy KaKeT.

ATBIHFaH OHIMHIH PEOJIOTHSUIBIK KACHETTEPIH CHIIATTay YVIIIH HW30MAaJbTThIH OHBIH
CHHEPTeTHKANBIK KabisieTiHe ocepi 3epTTeN/Il, HOTHKECI TOMEHET1 S-CypeTTe KeNTiplIreH.
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Cypert 5 — 3epTTeneTiH yIriHiHiH Oakbliay YATiCIMEH CalbICTBIPFaHaFbl
BUIFAJIZIBI YCTay KabimeTi
N30ManbTThl KOCY YHBIHIBIHBIH CHHEPTETHKAIBIK KaOUIETIHIH TOMEHJEYIHE OKEIIi.
ConbimeH, 10% n30ManbT KOCBUIFAH 3epTTEIETIH Y1 YIIH HeHTpudyranay y3akTeiFsl 30 MUHYT
GoIFaHIa, GeNTiHreH caphicy Memmepi 5,7 cMS, ain GaKpliay Y/ITiciHIe col yaksITTa 6,3 cM° GO
AJBIHFaH MOJIMETTEpre CyHeHCeK, YIUBIHIBIHBIH CHHEPTeTUKAIBIK Ka0iJIeTI H30MallbT KOCKaHIa
TOMEH eI 1, OYJT H30MAIBTTHIH BUIFAJIIBI YCTAY KaOlJeTiMeH OaiIaHbICTHI.
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JKyMmbICTBIH OapbICHIHAA OHIMHIH PEOJOTHSUIBIK KACHUETTepPiH CHUIATTAUTBIH HETI3T1
KopceTKIimTepAiH Oipi 00BN TaOBUTATHIH OHIMAEP/IIH MAPTTHI TYTKBIPIBIFBIH aHBIKTAABIK. CyT
OHIMJICPIHIH MAPTTh TYTKBIPJIBIFBIH 3€PTTEY HOTHXKEJIEPI TOMEHET1 6-CypeTTe KeNTipiIreH.
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IIapTThl TYTKBIPJIBIK, CEK

Bakpuiay yarici 3eprTenerin yiari

Cyper 6 — 3epTTeneTin YATiHIHIH 0aKbplIay YITICIMEH CaTbICTRIPFaHIaF bl
MIAPTTHI TYTKBIPJIBIFBI, CEK

bakputay yariciHe KaparaHa 3€pTTENETIH YITIHIH MApTThl TYTKBIPJIBIFBl 8 CEKyHIKA
YKOFapbl OOJI/IbI, SFHH OJ1 H30MAJIBT KOCBUIFaH HOTYPTTHIH KOHCUCTEHLIUACHI KOFAphl O0IATHIHBIH
KOPCETTI.

Ocpbl anbplHFaH Tajjayjap HOTWXKECIHIAE HOTypTTapiAbl cakTay MIapTTapbl aHBIKTAIIbI —
4+2°C TemmepaTypana xoHe 75%-IaH aclalWThIH CaNbICTBIPMAJbl BUIFANABUIBIKTA 7 TOYIIK
caKTayra OO0JaThIHBIH KOPCETTI.

ButamuHzep ar3aHbBIH KaJbIITHl JKYMBIC ICT€YiIHJAE, COHJAW-aK Kehoip aypylapibiH
NaTOr€HEe31HJe MaHbI3Abl pesl arkapaiasl. ONapAblH KOMIIUIri opTypii MeTaboMKaIbIK
IPOIECTEP/IiH TANTHIPMAacC KaThICYIIbLIAPBI OOJBINT TaOBLIAbI, OJNAp KaJIBIITHI KACYIIAIBIK 3aT
aJIMacy JKoHE TiHAEPHAiH Tpo(u3Mi, KAJIBINTHI )KYMBIC ICTEYl JKOHE aF3aHbIH OMIpIIK MaHBI3JIbI
GYHKIMSUTAPBIH CaKTay YIIiH KaxeT. B ToObl BUTaMUHAEPI Cy/la €pUTIH BUTAMHHJIEPTE KaTabl.
OmnapbIH >KOFapbl OMOJIOTUSUIIBIK OENICEHILTITT KOhepMEHTTEPAIH — OMOXMMUSIIBIK pEaKIUsIIap Ibl
TIKEJIEeH PeTTeUTIH (epMEHTTEPMEH KEIIeH KYPAUTHIH TOMEH MOJICKYJIabl OCIIOKTH eMeC 3aTTap
perinae GpepMeHTTIK Kylenep/ i KYpbUIbIChIHA KaTbICyFa HerizaenreH [ 14].

JKyMBICTBIH OapbIChIHIA HOTYPT VATUICPiHIH KypaMblHAarbl B TOOBIHAAFbl KewOip
BUTaMMHJCPIH MOJIIIIEPIH aHBIKTAY YIIIH TalAaynap KYPri3iial, HOTHXKecl TOMEH/Ie KeNTIpiIreH

(7 cyper).

0,08 mr/100r
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B1 (Tuamun) B2 (pu6odaaBun) B3 (nanraren B6 (mupugoxcun)
KbIIIKbLIbI)

B Bbakeuiay yiarici ™ 3eprreseTin yari

Cyper 7 — Horypr yirinepinin BuTaMuHAIIK Kypamsl, Mr/100r
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7-CypeTTeri HOTIDKENEpAEH KOCMAChl3 WOTypTKa KaparaHJa HW30MalbT KOCBUIFaH
CMHOMOTHUKAJIBIK HOTYypTTa BUTaAMUHAEPAIH MOJIIEPIHIH >KOFapbl OOJNATHIHBIH Kepyre Ooajibl.
by #iorypt amyma KoijaHBUIATBIH MHUKPOOPTaHU3MJIEP BUTAMHHAEPII ©37epl CHHTE3ACHTIHIH
kepcerti. Kocmaces toryprra B: — 0,037+0,009 mr/100r; B2 — 0,067+£0,007 mr/100r; Bs —
0,02+0,001 mr/100r; Bs — 0,01+0,001 mr/100r. Oosica, M30MaJbT KOCBUIFAH CHHOHMOTHUKAJIBIK
foryprra omapasiH Memmepi Bi1 — 0,044+0,007 mr/100r; Bz — 0,069+0,009 mr/100r; Bz —
0,027+0,002 mr/100r; Bs — 0,016+0,003mr/100r. O0OJIIEL.

Cakray Ke3iHIErl NalblH OHIMHIH MHKPOOHOJIOTHSUIBIK KOPCETKIIITEPiHE HU30MATBTTHIH
oCepiH 3epTTey/Ie KbI3BIFYIIBUIBIK TYABIPAIbl, HOTHXKECI TOMEHET1 1-KecTene KenTipiareH.

Kecte 1 — Morypt yariiepinie MUKpOOHOIOTHSIIBIK, KOPCETKIIITEP1

Yari Cytkpmuksiiasl | MADAEMC, ITTB, Staphylococcus | AmbITKbLIAp, 3enep,
GaxTepusnap KTB/em® (1) 0,01 r/cm® aureus 1r/em® | KTB/r,xen | KTB/r ken
KTB/cm® (1) KOl eMec oHIMJIE oHIMJIC eMec emMec
KO TP 1x107 1x10° Pyxcar Pyxcar 50 50
033/2013 eTinMeni eTimMen i
Bakpuiay 1,8x107 1,2x10* TabblIMaabl TaObLIMab! TabsuMansl | TaObuIMaabl
yarici
3epTreneTin 3,2x108 1,6x10° TabblIMaabl TaObLIMab TabsuMansl | TaObuIMaabl
yuri

Kecrene xepceriireH nepekTep MHUKPOOHOJOTHSIIBIK 3€pTTeysiep OaphiChiHIA Oakblaay
yaricingeri (1,8x10” KTB/cm® (1)) CyTKBIIIKBUIB GaKTEPUANAPHIHBIH CAHbI 3ePTTENETiH YIriMeH
(3,2x10% KTB/cm® (T)) cambIcTBIpFaHIa a3 OONFAHBIH, OipaK CTaHIAPTTHI MOHAEpre coifkec
KeJeTiHiH kepcereai. Me3odumnai a3po0Tsl (aKynbTaTUBTI aHAIPOOTE MUKPOOPTaHU3MICP CaHBI
6akpay yiricinme — 1,2x10% KTB/em® (1) Gomca, 3eprrenerin yarine — 1,6x102 KTB/em® (1)
Oonapl. bakputay jkoHe 3epTTeieriH Horypt yiaricinae E. coli ToObmHmarer OaxTepwusiiap,
Staphylococcus aureus, ambITKbI X9HE 3€H CaHBIPAyKYJIAKTapbl TAOBUTFaH HKOK.

KopbITbIHABI

Worypr camachlH KemeHmi 6aranay o3ipJeHTEH OHIMHIH 3KAaKChl OPraHONENTHKAIIK
KOPCETKIMTEPIMEH CUIIATTAIATBIHBIH, O1PKETKI KOHCUCTEHITUSIIBI, )KaFbIMIbI CEPTITETIH AoMi 0ap,
(U3UKa-XUMHSUIBIK KOHE MHUKPOOHOJIOTHSUIIBIK KOPCETKIIITEepPl CTaHAAPTKA COMKECTIriH KOPCETTi
MEMCT 31981-2013 «Horyprrap. JKaIsl TeXHUKANEIK MAPTTap».

KopeiThiHapiali kene kenemieri 0ap mpeOMOTHK H30MANbTICH JKOHE MPOOMOTHUKAIBIK
MHUKPOOPTaHU3MIEPMEH AIIBITHUIFAH HOTYPTTHIH 931pJICHIeH TEXHOJIOTUSACH aCCOPTUMEHTTI OJIaH
opi keHeilTyre MyMKiHAIK Oepemni. COHBIMEH Karap, 3€pTTENETIH YIATIEri CYTKBIIIKBUIBI
OaKTepHsUIapbIHBIH ~ JKOFapbl  OONybIHA, SIFHU Tipi NPOOMOTHKANBIK  JaKpUIap MEH
NpeONOTUKTEPTIIH O0TybIHA OalIaHBICTBI OYJI HOTYPTTHI () YHKIIMOHAJABI OHIM PETIHJIE JKIKTEYTe
OoJaanl.
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UCCIEJOBAHUE KAYECTBA CUHBUOTHYECKOTI'O KUCJIOMOJIOYHOI'O
MNPOAYKTA C U3OMAJIBTOM

AHHOTANUA

OpHUM U3 NPHOPUTETHBIX HANpaBJIEHUH IMHIIEBOH IPOMBIIUIEHHOCTH SBISETCA pa3padoTka
TEXHOJIOTHH (DYHKIIMOHAIBHBIX HMPOIYKTOB, COICP)KAIINX CHHOMOTUKH M TOHMXECHHBIN TNIMKEeMUYECKHUI
uHekc. [I[puMenenrne CHHOMOTHKOB CIIOCOOCTBYET HOpMAaIM3alluK KHIIEYHOH MUKPO(DIOPEI, 8 CHUKEHHUE
IJIMKEMHUYECKOI'0 MHJEKCa BO3MOXKHO 3@ CUET 3aMEHbI caxapo3bl Ha u3oMaibT. [Ipu 3TOM onTHManbHBIM
HOPOXYKTOM AJISl PELICHUs JAHHOW 3ajadu sBJsieTcs: HoryprT. B cBA3M ¢ 3TUM Lienbio paboTh! ABISUIACH
pa3paboTKa TEXHOJIOTHH CHHOMOTHYECKOT0 HorypTa ¢ 100aBIeHuEeM N30MalbTa.

B crartee mpencTtaBieH TEXHONOTWYECKUH LMKIT TOJIYYEeHUS CHHOMOTHMYECKOro Horypra c
n3oManbToM. Taxxke IIPUBEACHBI PE3YJIBTATHI (1)I/I3I/IKO'XI/IMI/IT-ICCKI/IX, OPraHOJICTITUICCKUX, PEOJIOTHICCKUX
Y MUKPOOHOJIOTUYECKUX HCCIeI0BaHUH. [IONOTHUTENFHO UCCIEIOBAHO COAEPKAHUE BOAOPACTBOPUMBIX
BUTAMUHOB. AHaJH3 IMOJYyYEHHBIX PEe3yJbTaTOB IOKa3all, YTO HPOIYKT COOTBETCTBOBAI TPEOOBAHMSM,
MMPEABABIIACMBIM K KHCJIOMOJIOYHBIM IPOAYKTaM. OJIHaKO 6I)I.HO OTMCUCHO IIOBBINICHUE COACPIKAHUA
BOJIOPACTBOPUMBIX BUTAMHHOB. B pe3ynbTare MUKpOOHOIOTMUECKIX UCCIICIOBAHUH HE ObIII0 00HAPYKEHO
NaTOreHHON MUKPOQIIOPHL, YTO CBHAETEIBCTBYET O €ro 0€30MacTHOCTU. TeM He MeHee, JOMYCTHMBIH CPOK
XpaHEHUs] KOPPEIUPYET € YCIOBUAMU XPAHEHHS.

Takum 00pazoM, pe3yabTaThl MPOBEICHHBIX UCCIECIOBAHUN TOKA3ald, YTO MPEOUOTHUK HU30MabT
OKa3bIBACT MOJIOKUTENBHOE BIHMSHUE HAa OPraHOJENTHYECKUE, (PU3MKO-XMMUYECKHE, PEOJOrHYecKue U
MHUKPOOHOJIOrMYECKHE NTOKA3aTeNN KUCIOMOJIOYHOTO MPOIYKTA.

KnarwueBrble coBa: cHHOMOTHK, MPOOHOTHK, TPEONOTHK, H30MAITBT, HOTYPT.
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Abstract

One of the priority directions of the food industry is the development of technologies for functional
products containing synbiotics and a low glycemic index. The use of synbiotics contributes to the
normalization of intestinal microflora, and reducing the glycemic index is possible by replacing sucrose
with isomalt. At the same time, yogurt is the optimal product for solving this problem. In this regard, the
aim of the work was to develop a technology for synbiotic yogurt with isomalt.

The article presents the technological cycle for obtaining synbiotic yogurt with isomalt. The results
of physicochemical, organoleptic, rheological and microbiological studies are also presented. Additionally,
the content of water-soluble vitamins was studied. The analysis of the obtained results showed that the
product met the requirements for fermented milk products. However, there has been an increase in water-
soluble vitamins. As a result of microbiological studies, no pathogenic microflora detected, which indicates
its safety. Nevertheless, the acceptable shelf life correlates with the storage conditions.

Thus, the results of the study showed that the isomalt prebiotic has a positive effect on the
organoleptic, physicochemical, rheological and microbiological parameters of the fermented milk product.

Keywords: synbiotic, probiotic, prebiotic, isomalt, yogurt.

In many countries of the world, including Kazakhstan, there is a steady increase in the
consumption of low-calorie foods with functional properties that have a therapeutic and
prophylactic effect on the human body. Interest in the development of synbiotic products
containing functional components: probiotics and prebiotics is growing day by day. In this regard,
a promising direction for the development of the dairy products market is the development of
technologies for low-calorie synbiotic products.

The use of synbiotics is the most effective method of normalizing the human intestinal
microflora, as it allows not only to additionally introduce probiotic microorganisms, but also
selectively stimulate the growth of local microflora, in particular lacto- and bifidobacteria, and
activate their metabolism [1, 2].

The most demanded fermented milk product in the world is yogurt, which is associated with
high consumer properties, a variety of assortment, enrichment with probiotics and prebiotics. Sales
of drinking yoghurts have been increasing by about 20% per year compared to yoghurts produced
in the thermostat. Therefore, the presence of drinking yoghurts in the range of products produced
by food making plants increases competitiveness and turnover. Drinking yogurt is a very popular
product. It belongs to probiotic products and it is easy to create new types of functional drinks.
The increase in the range of yogurts is due to the use of new fortifiers, food additives, as well as
new types of raw materials [3].

In the food industry, isomalt is known as a sweetener, but is also used as a prebiotic. Isomalt
(isomaltite, palatinite) is a mixture of 6-O-a-d-glucopyranosyl-D-sorbitol (1,6-GPS) and 1-O-a-
D-glucopyranosyl-D-mannitol (1,1-GPM) colorless water-soluble crystals with a sweet taste [4].
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Isomalt is a high quality, low calorie product that tastes and looks very similar to sucrose.
This sweetener has a fairly low glycemic index of 2-9. The product is approved for use by people
with diabetes, in addition, it is very poorly absorbed by the walls of the intestine. In the oral cavity,
isomalt does not interact with acid-forming bacteria, preventing the formation of caries [5, 6].

The great advantage of isomalt is the ability to regulate the body's energy supply. This avoids
sudden fluctuations of sugar in blood when it is used. It also activates the work of the intestines
and creates conditions for a balanced supply energy to the body.

Considering the advantages of using isomalt and the variety of possibilities for its use,
experts predict that in the coming years there will be an opportunity to occupy a significant part of
the market [7].

The aim of the work is to expand the range of functional dairy products by developing the
biotechnology of synbiotic yogurt with the addition of isomalt and its study.

Materials and methods

As an object of research was taken: raw milk; industrial classic yogurt starter culture
developed by Lactoferm ECO (Italy), which includes Streptococcus salivarius subspecies
termophilius and Lactobacillus delbruki subspecies bulgaricus; prebiotic - dry isomalt (Germany);
yogurt without additives (control sample); yogurt with 10% isomalt (test sample).

Standard methods were used for the study:

— organoleptic evaluation — rated on a 5-point scale;

— titrated acidity — according to GOST 3624-92 [8];

— the active acidity — according to GOST 26781-85 [9];

— number of lactic acid microorganisms — According to GOST 33951-2016 [10];

— number of bacteria of the group of Escherichia coli (coliform bacteria) — according to
GOST 32901-2014 [11];

— identification of Staphylococcus aureus — according to GOST 30347-2016 [12];

— yeasts and fungi — determined according to GOST 33566-2015 [13].

Determination of water holding capacity. The synergistic ability of the product is
determined by centrifugation. Centrifuge rotor speed 2000 rpm. 10 cm? of the clot is poured into
a centrifuge tube and centrifuged for 30 minutes, every 5 minutes is measured by decantation of
the allocated volume of serum in a finished glass graduated centrifuge tube. The ability of the clot
to retain moisture is estimated by the amount of whey released. The results show the amount of
serum (cm3) from a 10 cm? clot.

The relative viscosity of sour-milk drinks was measured using a capillary viscometer. The
principle of operation of this device is based on the calculation of the passage time of a test sample
with a volume of 100 cm?® through a narrow tube for a certain period of time. The drink liquid
flows under its own weight. The relative viscosity of yogurt was measured in seconds.

The content of water-soluble vitamins of group B (B, B2, B3, Bs) in yogurt samples was
determined according to the method M-04-41-2005 on the Kapel 105 device.

The research was carried out at the Almaty Technological University, in the laboratories of
the Department of Food Biotechnology and the Research Institute of Food Safety. The analyzes
were repeated 5-7 times, average values were obtained.

Results of the study and its analysis

The most important task of modern food biotechnology is the creation of functional food
products that ensure the preservation and improvement of vital human functions, increasing the
overall resistance of the body to aggressive environmental conditions.

Raw materials are widely used in the production of fermented milk products, which can
significantly improve their consistency, appearance and storage stability. Today, a promising
method for creating synbiotic functional products is the search for and introduction into production
of natural origin substances with technological and physiological functionality.
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In this paper, a technology for the production of yogurt has been developed, taking into
account the properties of raw materials, starter culture, isomalt, used to obtain fermented milk
products, which is shown in the Figure 1 below.

_____________________________________________________

____________________________________________________

Milk pasteurization [t=90+2°C, t=2-5 minutes] and
coolina to fermentatlon temperature [t=40+2°C]

—————
NS

Figure 1 — Synbiotic yogurt technology

To determine the shelf life of prepared yogurt samples, we studied the dynamics of changes
in the main organoleptic and physico-chemical parameters during storage.

The evaluation of organoleptic and physico-chemical parameters of products was carried out
after receiving the finished product, as well as during storage. Their composition and properties
are confirmed by experimental tests. The results of determining organoleptic indicators are shown
in Figure 2.

Taste
4,6
4,5
4.4
Appearanc 4 The smell Appearance The smell
e
Consistenc Col .
y ofor Consistency Color
A B

Figure 2 — Profilogram of organoleptic quality of yoghurt samples (A - control sample; B-test sample)
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Yoghurt with isomalt had good organoleptic characteristics: balanced sweet taste, pure sour-
milk smell, uniform and dense texture. According to the results of tasting, yogurt without additives
was 4.48 points, yogurt with isomalt — 4.76 points.

For yoghurt, both consistency and storage stability (conservation of the structure) are
important factors. The consistency of yogurt is characterized by the rheological parameters of

coagulated milk protein.
During the storage period, a significant decrease in the active acidity pH value was observed

in the samples of the yoghurt product (Figure 3).

4,7
4,65
46
4,55
45
4,45
4,4
4,35
43

Active acidity, pH

1 days 2 days 3 days 4 days 5 days 6 days 7 days

Control sample Test sample

Figure 3 — Change in active acidity (pH) during storage

During the first three days, there was a significant decrease in pH values in the unit range,
which may be due to the fact that the starter used during storage continued to ferment. High values
of active acidity were in the range of 4.57-4.66 in the control sample produced by traditional
technology. When isomalt is added, the pH value decreases, which can be a good growth medium
for the development of fermentation. The test sample had a pH value of 4.45-4.60.

In addition, an increase in the acidity of the titration was observed throughout the entire
storage period. There is a proportional relationship between the rate of development of starter
microorganisms and acidity, the increase in acidity is proportional to the rate of fermentation. The
change in acidity of the titration during storage is shown in Figure 4 below.

120 -
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5 80
£
P 60 -
p
c 40 A
=
£ 20 1
=

0

1 days 2 days 3 days 4 days 5 days 6 days 7 days
—0— Control sample  =—@=— Test sample

Figure 4 — Change in titration acidity during storage, °T
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On the 7 th day in the test sample, the acidity reached (106.5 + 2.0)°T, and in the control
sample — (97 £ 2.0)°T. But the acidity of the titration of yogurt samples did not deviate from the
norm required by the standard.

One of the most important indicators of the quality of yogurt is its consistency, the formation
of which depends on many factors. Therefore, for an objective assessment of the readiness of a
fermented milk product, along with titration and measurement of active acidity, it is necessary to
take into account the structural-mechanical (rheological) properties of the formed clot.

To describe the rheological properties of the resulting product, the effect of isomalt on its
synergistic ability was investigated, the result is presented in Figure 5 below.

E m Control sample
4 Test sample
1 -J
0 - . . . . )
5 10 15 20 25 30

Centrifugation time, min

N w B (6] o] ~
1 )

The volume of secreted serum,
cm3

Figure 5 — The ability of the test sample to retain moisture compared to the control sample

The addition of isomalt led to a decrease in the synergistic ability of the clot. Thus, for the
test sample supplemented with 10% isomalt, when the centrifugation time was 30 minutes, the
amount of serum was 5.7 cm? and in the control sample 6.3 cm?® at the same time. According to
the data obtained, the synergistic ability of the clot decreases with the addition of isomalt, which
Is associated with the ability of isomalt to retain moisture.

During the course of our work, we have identified the conditional viscosity of products,
which is one of the main indicators characterizing the rheological properties of products. The
results of the studing the relative viscosity of dairy products are presented in Figure 6 below.
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Figure 6 — Relative viscosity of the test sample compared to the control sample, sec
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The relative viscosity of the test sample was 8 seconds higher than that of the control sample,
which meant that the isomalt yogurt had a higher consistency.

As a result of these analyzes, the storage conditions for yoghurts were determined - at a
temperature of 4 + 2 °C and a relative humidity of not more than 75%, it can be stored for 7 days.

Vitamins play an important role in the normal functioning of the body, as well as in the
pathogenesis of certain diseases. Many of them are indispensable participants in various metabolic
processes that are necessary for normal cell metabolism and tissue trophism, normal functioning
and maintenance of vital body functions. The B vitamins are water-soluble vitamins. Their high
biological activity is based on participation in the construction of coenzymes — enzyme systems as
low molecular weight non-protein substances that form a complex with enzymes that directly
regulate biochemical reactions [14].

In the course of the work, analyzes were carried out to determine the content of some B
vitamins in yogurt samples, the results of which are shown below (Figure 7).
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Figure 7 — Vitamin composition of yogurt samples, mg/100g

From the results in Figure 7, it can be seen that synbiotic yogurt with isomalt contains a
higher vitamin content than yogurt without additives. This showed that the microorganisms used
to make yogurt synthesize the vitamins themselves. In yogurt without additives B; — 0.037+£0.009
mg/100g; B> — 0.067+£0.007 mg/100g; Bs — 0.02+0.001 mg/100g; Bs — 0.01+0.001 mg/100g, in
synbiotic yogurt with the addition of isomalt their amount By — 0.044+£0.007 mg/100g; B> -
0.069+0.009 mg/100g; B3z — 0.027+0.002 mg/100g; Bs — 0.016+0.003 mg/100g.

It is of interest to study the effect of isomalt on the microbiological parameters of the finished
product during storage, the result is presented in table 1 below.

Table 1 — Microbiological indicators of yogurt samples

Bacteria of
Lactic acid the
bacteria QMAFAB\nM Escherichia Staphylococcgu_s Yeast, Mold, CFU/g
Sample 3 CFU/cm’ (g). . aureus 1g/cm®in | CFU/g, no
CFU/cm no more coli group, roduct more no more
(9) 0.01 g/lcm®in P
the product
7 5
O%J/ZBF;B 1x10 1x10 not allowed not allowed 50 50
Control 1.8x107
sample ' 1.2x10% not detected not detected not detected not detected
8
S;ﬁ;tle 3.2x10 1.6x10° not detected not detected not detected | not detected
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The data presented in the table show that, in the course of microbiological studies, the
number of lactic acid bacteria in the control sample (1.8x10” CFU/cm3(g)) was less compared to
the test sample (3.2x108 CFU/cm? (g)), but corresponded to the standard values. The number of
mesophilic aerobic facultative anaerobic microorganisms in the control sample was — 1.2x10%
CFU/cm?® (g), in the test sample — 1.6x10%® CFU/cm? (g). E.coli, Staphylococcus aureus, yeast and
fungi were not found in the control and test samples of yogurt.

Conclusion

Integrated assessment of the quality of yogurt showed that the developed products are
characterized by good organoleptic characteristics, have a uniform texture, a pleasant refreshing
taste, physicochemical and microbiological indicators comply with the GOST 31981-2013
standard «Yogurts. General technical conditions».

In conclusion, it should be noted that the developed technology of yogurt fermented with
prebiotic isomalt and probiotic microorganisms allows to further expand the range. In addition,
due to the high content of lactic acid bacteria in the test sample, i.e. the presence of live probiotic
cultures and prebiotics, this yogurt can be classified as a functional product.
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