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Tyiiin

Kazipri omemzae fbUIBIM, TaMaK TEXHOJIOTHSUIApHl MEH MEAMLMHA JaMbIFaH CaiblH KeNTereH
aypyJNapAbIH aJIbIH alyFa, OHIMIUTIKTI apTTRIPYyFa, o-ayKaTThl )KaKcapTyFa OarbpITTalFaH OapraH cailbiH
TUIMII, FBUIBIMH HETi3[ENreH YTBIMABI JKOHE COHBIMEH Oipre (QyHKIHOHANABl TaMakKTaHyIbl KYpy
KOKETTUIIT] apThIT KeJIe .

ONeMJIK  JKOHE OTaHIBIK TOKIpUOE KOpCeTKEHJAEW, XalbIKThIH  YITTHIK  ayKbIMJAFrbl
MHUKPOHYTPUEHTTEPMEH KaMTaMachl3 €TLTYIH )KaKCapTyIbIH €H THIM/II JKOHE SKOHOMHUKAJIBIK KOJI XKETiM/Ii
JKOJIBI — a3bIK-TYJIIKTI aJaMHBIH (PU3HUOJOTHSIIBIK KAKETTUTIKTEpiHE ColKec KeJIeTiH AeHrelre OaubITy.
Ierry Teri Taburu OUMONOTHSUIIBIK OEJICEH Il 3aTTap/pl NMaiianany apKbUTbl QYHKIMOHAIIBIK MaKCATTAFbI
ANIBITBUTFaH CYT OHIMJIEpiH jkacay opi oNapiblH aCCOPTUMEHTIH KEHEWTY - NaMyIibl OarbIT OOJIBIM
TaOBUIAIBL.

By 3eprTey KyMBICBIHAA TPEK >KaHFAFbl KAOBIFBIHAH CYJbI-3TaHOJABI SKCTPAKT aJIBIHBII, MAHBI3IbI
OMOJIOTHSUTBIK ~ KypaMbl  3epTTeNi. OKCTPaKTTIH BUTAMUHAIK Opi MHHEpalJIbl Kypambl Oai,
AHTUOKHCIAHTTHIK KACUETKE e eKeH/IIT1 onenaeri. XKana QyHKINOHAIBI OaFbITTaFbI KBIIIKBUICYT OHIMI
apHaiibl TEXHOJOTHsI OOMBIHILIA >KACAJIBII, OHBIH KYpambl OCbl 3KCTPAKTIECH OalbIThUINBL. Byn eHiMHIH
(u3MKa-XUMHUSIIBIK, MUKPOOHOJIOTHSUIBIK 9p1 OPTaHOJENTHKANBIK KACHETTEP1 3epTTEI/Ii.

KinrTi ce3nep: npoOHOTHK, SKCTPAKT, IPEK KAHFAFbl, KAOBIK, CYTKBIIIKBUIIBI OaKTepusiiap.

Ka3zipri yakpITTa 95IeMHIH OapJIbIK JaMbIFaH MEMJICKETTEPIH/IE calayaTThl O©Mip CaIThl, OHBIH
IIIHAE AYPHIC TAMAKTaHy MOCceJIeci MEMJIEKETTIK CasiCH JaMy JopekKeciHe KoTepiulireH. ocipece,
eiMi3 YIIH TaMakTaHyAbl Ty3eTy Moceseci ©3ekTi. COHFBI JKbUIIAPHI ally YAepici apKbUIbI
KacaJaTblH TaMaK ©OHIMAEPIHIH HapbIFbl €dyip apTKaH, ©HIM KypaMbIHAAFbl MPOOUOTHUKTEP
TYIKUTIKTI ©HIMHIH CHIIaTTaMachl MEH CarlaChblH aHBIKTAHTBIH MaHbI3/Ibl €PEKIIEITIKTI OPBIH AN TbI
[1].

Enimizme, gopirepnepiiH madbIMAaybIHINA, TYpFBIHAApAbiH — 85-90%  apacweiHma
TUCOAKTEpUO3Fa - IMIEKTIH MHUKPO(MIOPACHIHBIH KaJdblNThl Oy3bUIbIchIHA OeifiM. Ochl Herizae
aJIaMHBIH 1IIEK MUKPOQIIOPACHIH KAJBINTA YCTAWTHIH JKOHE aF3ara, KEeKe MYIIeJIepre perTeyri
OCepiH KOPCETETiH TaMaK OHIMIEPIHIH jKacalybl ©3¢KTi 00BN Ta0bIIaabI [2].

Kongan6anbr OMOTEXHOJIOTHSHBIH KapBIIITAIl JAMBIT, )KaHa HET13/IeT1 alllbIFaH KIIIKBIICYT
OHIMJICpIH OHIIpPYyAl JaMyllbl OaFblT €KeHIH Kepyre Oonaabl. byn mnpobuoTtukrepai -
MHUKpOFa3IapablH Oip HeMece apajac JaKbUIIAPbIHBIH HETI31HIE OHIIPIICTIH OHIMIEp, oap
aJlaMHBIH KOJIAHBICHl KE31HJe TaOMFU MHUKPO(MIOpaHBIH KACHETTEPiHE KAFBIMIBI dCep ETeli.
MyHpail ambITKBUIAPBIH €pEKIe KacueTTepi 0ap: MUKpOOKa KapcChl 3aTTap/Ibl TY3€/li, KepeKci3
imeKk MUKpodIIopacklH 0acyra KaThICAbl, IIBIPHINITH KadaTTa JaMHJbI, ac KOPBITY KOJBIHIA
emipieH 6onassl [3].

CyT eHiMzepiHIH Heri3ri maijmacel, ojap 3aT ajaMacy YpAICIH OHTAaWIaHIBIPHIN, iIIEK
JKYMBICBIHA ©3 MaiIackiH TUTi3eal. CYT KypaMbIHIAFbl aKybI3[ap KeAeN bIAbIpan, OHail CiHIMII
6o kenei. Con cebenti cyT eHIMIEP] Te3 KOPHIThIIaAbl. CYTKBIIIKBIT OaKTEpHsIap TONTaPhI
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NaTOTeHIIK MHKpoa3alapibslH ecyiH TexedTiH Bl, B2, C nmopymeHnepiH, aHTHOMOTHKTEpP.I,
KBIIKBUIAApAsl  Oemyre Kabimerti. by KacuerTep imeKTe Ke3MeCeTiH TYpial MaTOTeH/II
MHUKPO(IOPaHBbIH 6CYIH TeXey/e YIKEH MaHbI3Fa ue. [[poOMoTHKTep/IiH aHTarOHUCTIK OesceH i
TaMMIAPIbIH KOJIBIHBUTYBI OCBIHIAM KYH/IBI OHIMACD aly YIIiH MaHbI3/bI [4].

AMIbIFaH CyT ©HIMJIEpl KOIIMI1 CYTIEH CalbICThIpFaHAa CiHIMIIpeK OoJbI Kenemdi, cebedi
0JIap acKa3aHJarbl )KOHE 1IIEKTIH CEKPOTOPIIBIK SPEKETIHE 63 9CEPIH TUTI3€/I1, COJI ApKBIIBI ApHANBI
(dbepMeHTTep KYMBIC Kacam, KapKbIHIBUIBIFBI apTajbl. AIly Ke3iHJe CYT KYpaMmblHIa OpTYpdi
MUKpoar3ajap 0eJieTiH 3aTTapblH CaHbl Ja apTajbl, COJ apKbUIbl Maiiackl MOJIAMbII OTHIPAJIbI
[5].

Bbyrinri TaHga cyT eHIMIEPIH ally/1a allbITy MaKcaThIHAA TYpJIi OakTepusuiap KOJJaHbLUIA b,
Bip xarplHaH OCBHl MHUKpOAFr3ajlapJblH HOTIDKECIHAE aF3aHblH JKYMBIC JKacaybl peTTedim,
MUKpPOOTHIK JKYyHe KalbIlKa KeJell, UMMYHUTET OPHBIFBIN, aypyjap[blH ajJblH ally HeMece
onapzpl emzey skeHianeiai. CyTKbIIIKbUT OakTepusuiap KOMEriMeH alllblFaH, 1IMIeKTIH KaJbIIThI
MHUKPO(DIOPACHIHBIH OKIIACP] HETI13epiHAe TPOOHOTHKAIBIK OHIMISPAl 3€PTTEI, d31pJIem >KOHE
OHJIIPY YJIKEH KbI3BIFYIIBUIBIKKA He [6].

FouieiMu  3epTrrey  KYMBICTaphlHAH  MPOOMOTHUKTEPHAIH  MPOTEOJUTHKAIBIK  9pi
MHUKpoar3ajiapra Kapcbl OelceHAauTiri 6ap ekeHi, TOKCHHAEpAlI OeWTapanTaHIbIpa alaThIHBI,
IMIEKTIH KBIIKBUIABIK-HET13A1K TEHAITIH caKTayFa KOMEKTECETiHI, JaKT03a CIHIMIAUIITIHE Kayall
Oeperini Oenrimi Gomapl. Con apkbuibl Oysl OakTepusuiap iIIeK MOTOPUKACHIH >KaKCapThIIl,
MATOTEHIIK OAKTEPHUSUTAPMEH IIIPIK XKOHE Ta3 TY3Timl (hJIOpaHbIH ©CYIH TOKTaTabl. BHOTOTHSITBIK
OenceHal eHIMIEPII MPOOMOTHUKAIBIK MHUKpOAF3aJlapMEH >KUHAYJbIH MOTCHIHAIABl KaOiieTi
OakTepus TYpJiepl MEH IITaMMIapbiHa OAiIaHBICTHI, COHBIMEH Oipre ocipy JKarIailbIH J1a €CKepy
Kaxer [7].

Tamak eHepkociOiHae TAOUFU aHTHOKCHAAHTTApFa JIETeH KAKETTUNIK JUHAMHUKAJIBIK TYPJAC
apThIl  KeJe IKATKaHABIKTaH, aybUIIAPYallbUIBIK JKOHE TaMaK KaJJbIKTapbl TaOuFu
AHTUOKCHJIAHTTAp peTiHae (HEHOIABIK KOCBUIBICTAP/IBI ATy YIITIH TaMallla HbICaHFa aifHaaabl [8].

I'pek xaHFakTaphl OacKa JKaHFaKTapra KaparaH/a >KOFapbl aHTHOKCHIAHTTHIK KaOlJIeTKe ue,
OMTKEeH1 KaOBIK HETI31HEH JIMTHUHHEH TYpajbl, o1 (PeHONAbIH KYymTi ke3i. deHonmap Tamak
OHEpKoCiOiHZe TaMaK TYPaKTaHIBIPFBIII DETIHAE J€ KOJJAaHBLIAIbl JKOHE Ka3ipri yakbITTa
MaHBI3/Ibl aHTHOKCUAAHTTAp OOJIbIN caHamabl [9].

3epTTey MaTepuaJaapbl MeH dicTepi

3eprrey HbIcaHbl peTiHae cublp cyTi, Lactobacillus casei subsp. rhamnosus xone
Lactobacillus acidophilus 6emncenmi mpobuotukanslk mrammaapbl JLH.I'ymMunéB areiHaars!
Eypazust ¥ATThIK YHHMBEpPCUTETIHIH «BHOTEXHOIOTHS KOHE MHUKPOOHMOJIOTHS» 3epTXaHACBHIH/AA
3epTTein, OCJICeH/ I MITaMM/Iaphl 3€PTTEYTe ANBIH/bI, TPEK JKaHFaFbl KAOBIFbI HET131H]IC aJbIHFaH
CYTBI-3TAaHOIBI IKCTPAKT (50%); KOCHachl3 CYT KBIIIKBUIILI OHIM (0aKblIay YATiCi); 3epTTENeTiH
yoiri petiaae — 10% 3KcTpakTiieH OalbIThIIFaH CYT KBIIIKBUIIBI O©HIM aJIbIH/IBI.

I'pex >xaHFarbl - AnMarbl OONBICHIHAH >KHHANABL OKcTpakmus «ACB-6» xaprbuiait
aBroMatThl Cokcner ammapaTthiHaa xyprizuial. «Novital Magnum 4V)» ycaTKBIIIIBIMEH KOHE
«MILJI-11T» 3epTxaHanbIK JUIPMEHIH/E YHTAKTaTa Ibl.

«MIJI-1IT» nmuipMeHi Mep3iMai ocep eTeTiH KYPBUIFbl 00wl TaOblIaabl. J(MipMeHHIH
anpiHOanel Oapabanbl «Novital Magnum 4V» ycaTKbITa aiplH aia YCAKTaIFaH >KaHFaK
KAaOBIKTapbIMEH >KOHE YHTAKTaylllbl OoJjiaT IIapiiapMeH TOJThIpbuIafbl. bapaban aifHanranna,
MaTepuan IapiapJblH KaHACYbl MEH COKKBI OPEKEeTI HOTHXKECIHJIE YcaKTanaabl. YHTaKTay
YaKbIThI YHTAKTay MeJIIIEepiHe OalTaHbICThI )KOHE | caraTTaH 3 caraTka JAeiiH e3repe/.

Oxcrpakuusiay «ACB-6» sxapTbinail aBToMarThl COKCIIET 3KCTPaKUUAJIBIK anmapaTbiHAA
JKY3€re achIpblIabl.

Koiibuiran MakcaTTap MEH MIHIETTEpPre KOJI JKETKi3y MBIHAJal TEXHUKAIBIK MAapTTap MEH
MEMCT-tapas! naiifananyra Heri3eneTiH 00aaapl:

I'pex xanrarsl Kypamsl - MEMCT 32874-2014 "I'pex >xanrarbl. TexHUKanbIK maprrap”
ooitprama [10];
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Moarsiy Maccabik KOHIIEHTPALUSACHIH aHbIKTay d1ici - MYK 4.1.1090-02 6oiipiama [11];

Temipai aasikTay omici - MEMCT 26573-2014 Gotibiamia [12];

MeipbimTel aHbIKTay oici - MEMCT 26573.2-2014 Goitpiaima [12];

AMUHKBITIKBUTIApABI aHbIKTay oaici - MVI MN 1363-2000 Goitpiama [13];

Kseprierunai anbiktay aaici - MEMCT P 57990-2017 [14];

Kartexun Kypambid anbikTay dici - MEMCT ISO 14502-2-2015 [15];

CyT 5k9HE CYT 6HIMJIEPi CYT KBIIIKBUIABI MUKPOOpPTraHu3MIepAl anbikTay aaicrepi -MEMCT
33951-2016 Goiipiama [16];

KBIIKBUIABIKT aHBIKTAYABIH THTPUMETPUSUTBIK oaictepi - MEMCT 3624-92 Goiibiaina
[17];

CyT xKoHe eHIMJIEp, CYT 6HIeY. MUKpoOHoIorusuIbIK Tanaay aaictepi MEMCT 32901-2014
Ooitprama [18].

KpIIKBUICYT OHIMIHIH BUTFa] yCTay KaOineTiH aHbIKTay. bencennui mpoOHOTUKTEpMEH api
NpeONOTUKIIEH OAMBITBUIFAH OHIMHIH MaHBI3ABl KaCHETTEPiHIH Oipi - bUIFal ycray KaOimeTi
neHTpudyra kemeriMeH anblKTanael. Llentpudyranay 1000 aitn/mun sxacanabl. 10 mia eHiM-
YUBIHABIHBI ChIHAK TYTiKIIecinae 1000 aiin/mMuH neHTpudyraianmbl.

Hotu:kesiep :koHe 0J1apAbl Ty

JKymbicTa YCBHIHBUIFAH 3€pTTEYNIep AlIBITBUIFAH CYT OHIMIH OHJIpYyIE KaHFaK KaOBIFbIH
naiganaHy MYMKIHAITIH 3epTTeyre OarbITTanFaH. KpIIKBUICYT OHIMIH JalblHIAy YIIIH TPEK
JKaHFarbl KaOBIFBIHAH aJIbIHFAH CBIFBIHIBI KOMMaHbUIABL. «Ka3zak kaiiTa eHIEy JKoHE Taram
enepkocinrepi F31U» XKIIC AD 3eprxanaceiaaa "lIpodunakTuKaablKk MakcaTTarbl OHIMII aly
MaKCaTBIH/IA )KaHFAaK KAJJIBIKTAPBIHBIH JOCTYPIIi eMeC TYpIIepiH naiiaanany" »o0acklH iCKe achIpy
OapbICHIH/IA CHIFBIHBI AJIBIHIBI, OJT KEHIHHEH OCBI 3€PTTEYJIEPC alllLIThIIFAH CYT OHIMIHIH HET13T1
KOMIIOHEHTTEPiHE MPOQPIIAKTUKAIIBIK KOCTIa PETIH/IE Al JaaHbUIIbL.

I'pek xaHFarbl KAOBIFBIHAH CHIFBIH/IBI Ty YIIIH OCNTiiai O0ip TEXHOJIOTHUSIIBIK OTepalusiap
KOJIJIaHBUIBL: IIUKI3aTThl JaibIHIAy, KAOBIKTHIH CYPBINTATIFaH MapPTHICHIH XYY XKOHE KEITipy.
Oxcrpaknus "ACB-6" CokcieTiHiH KapThUTaii aBTOMATTHI alapaThiHaa Kyprizuienl. beminren
CBIFBIH/IBI - Oenrini Oip uici 6ap ambIK KOHBIP TYCTI CYHBIKTHIK. "ACB-6" CokcieTiHiH *apThuiai
AaBTOMATTHI alllapaTbiHAa *KaHFaK KaJJbIKTApbIH SKCTPaKIUsIay peXKUMI KeJeciiei: MNKI3aTThIH
Maccacel 5 Tp, epiTKITIH KoHIeHTpauusicsl — 50% Cynsl-3Tanon, yHrakray memmepi 300 Mkm
JKOHE DKCTPaKIUA YaKbIThl 120 MUHYT.

1-xecTeme TpeK IJKAHFAaFrbl KAOBIFBIHAH QIBIHFAH CHIFBIHABIHBIH  (U3UKA-XUMUSIIBIK
KYPaMBIHBIH ITapaMeTpJiepl KeNTIPIITeH.

Kecte 1 — I'pex >kaHFarsl KAOBIFBIHBIH CHIFBIHIBICHIHBIH (DH3UKA-XUMILUTBIK, KYPaMBI

ATtaysl I'pek skaHFarbl KAOBIFBIHAH aJIBIHFAH CHIFBIHIBI
Katexun, mMr/om® 169,02+1,11
Ksepuerun,mr/am® 100,98+0,67
Buramun C, mr/100 ¢ 0,140+0,048

Buramus E mr/100 ¢ 0,10+0,05

Tewmip 0,10+0,002
Huak 0,030,001
Won 0,25+0,002

1-xecte MoHAepi OOWBIHIIA TPEK KAHFAFbl KAOBIFBIHBIH CHIFBIH/IBICHIHBIH (U3UKA-
XUMUSITBIK KYPaMbIH/Ia aHTHOKCHIAHTTHIK O€JICeH LTI Oap KaTeXWH MEH KBEPIIETUHHIH MOJIIIepi
xorapsl Oonabl. ConbiMen Katap C, E BuTamuHIEpi 1€ CaJBICTBIPMANIbI TYPHE KOFapbl. Al
MHUKpPOJIEMEHTTEp KaTapbl OOWBIHINIA  TeMip MEH HOATHIH YJIeC cajaMarbl »XOFaphl. by
OMONOTHSIIBIK OEJICEH/I1 3aTTap IbIH )KOFaphl MOJIIEP] — SKCTPAKTTHIH MalJachbIH JoJIeNICH 1.
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I'pex >xaHFarbl KAaOBIFBIHBIH CHIFBIHABICHI 0alfi aMHHKBIIIKBUIIAPBIHBIH KYPaMbIMEH
cUTaTTajgaabl, OYJ1 CHIFBIHABIHBIH TaFaMJIBIK KYHIBUTBIFBIHBIH KOFAPhI JCHI€HiH KOpCEeTe i,

0,08
0,07
0,06
0,05
0,04
0,03
0,02
0,01

0

%

yaeci,

AMHHKI:I[[IKI:IJI}Z[?IPBIHI:IH MaccajbIK

Cyper 1 — I'pek xaHFarbl KAOBIFBIHBIH CHIFBIHABICHIHAFbl aMUHKBIIIKBUIIAPBIHBIH MOJIIIEpi

1-cypet OoifbIHIIA TPEK KaHFaFbl KAOBIFBIHBIH CHIFBIHIBICH a/1aM aF3achl CHHTE3JEMEUTIH
aJIMacIalThIH aMHHKBIITKBUIIAPMEH KaTapbIMECH JKOHE ajMacaThlH aMUHKBIIIKBUIIAPBIHBIH Oai
KO31HEH TYpaThlHbl gonennmeHai. byn 3eprrey OoHbIHIIA SKCTPAKT  KYpPaMbIHIAFBI
aMUHKBIIIKBIIAAP TYPJ aKybl3 TY3y YAepiciHe OelceH/l KaThlHaca ajJaThIHBIH JOJICNICH I, COI
ceberTi Jie TaraMIbIK KYHIBUTBIFBI )KOFAPBI.

I'pex >xaHFrarbl KaOBIFBIHBIH CBHIFBIHJBICBIHIAFB Maijla EpPHUTIH JKOHE CyJda CpHUTIH
AHTUOKCHUIAHTTApbIH KYpPaMbIH 3epTTey (2-CypeT) cyAa epHTiH aHTHOKCHIAHTTapIbIH YIiecl
Maiia epUTIH AHTHOKCUIAHTTAP/IBIH YJECIHEH 2 €ce KoM €KEeHIH KOPCETTI.

B Cyna epuTiH aHTHOKcHAaHTTap M Maiina epuTiH aHTHOKCHIAHTTap

Cyper 2 — I'pek xaHFarbl KaOBIFBIHBIH CHIFBIH/IBICBIHIAFBI Mail MEH Cy/la EpPUTiH aHTHOKCHUIAHTTAPAbIH
MeJiepi

2-cypeT OOMBIHIIA IPEK JKaHFaFbl KAOBIFBIHBIH CHIFBIH/IBICHIHIAFBI Mala epUTIH JKOHE Cyaa
€PUTIH aHTHOKCUJAHTTAPBIH KypaMbl OOWBIHINA Cy/Ia €PUTIH AHTHOKCUIAHTTAPABIH YJIeci oTHe
YKOFaphl eKeHi Oenrim 60abl. Byt epeximenikTi cyia epuTiH aHTHOKCHIAHTTAp PETIHIEe KaTeXUH
MEH KBEPIIETUHHIH YJIEC CaMaFbIHBIH )KOFapbl OOTYBIMEH JIoNeNaeyre Oonaapl. Al Maiiia epuTiH
AHTUOKCHUJIaHT peTiHAe E BUTaMUHIHIH yiiec caiMaFrbIMEH JIoJenaeyre 0omaibl.

I'pek >xaHFaFbl KAOBIFBIHBIH CHIFBIH/IBICBIHBIH TaFaMJIbIK KAayIIMCI3/iriH 3epTTey KYpaMbIHIA
VIIBI DJIEMEHTTEP MEH MEeCTULIMATEPAIH KOKTBHIFBIH KopceTeli (2-KecTe).

144



MMKPOBHOJIOI'Us ’KOHE BUPYCOJIOI'UA ISSN 2304-585X Ne3 (42) 2023  www. imv-journal.kz

Kecte 2 — I'pek »aHFarbl KAOBIFBIHBIH CHIFBIHIBICBIHBIH TaFaMIBIK KayincCi3airi

V1Bl 35IeMEHTTEp HaxTsl HoTHOKETIED, MI/IMS:

Kopracein 0,000023+0,0001
Kanmnit TaOBIIMA BT
MUBIIIBIK TaOBLIMA BT
CepIHam TaOBIIMA BT
ITecturuarep, Mr/kr TaOBIIMA BT
I'XII™: a, B, Y, - u30MepsI TaOBLIMA B
JIAT >xoHEe OHBIH METa0OIUTTEP] TaObUIMAIbI

2-KecTe MoHJepl OOWBIHINIA TPEK >KaHFaFbl KaOBIFBIHBIH CBIFBIH/IBICHIHBIH TaFaMJIbIK
Kayilci3Airid 3epTTey KypaMblHIA YIbl 3JEMEHTTEp MEH MECTUIUATEp 3epTTey OapbhIChIHAA
tabpuiManbl. Tex kopraceiHHBIH 0,000023+0,0001 mr/nm® kesnmeceni, anaiina OWI KOpCeTKIiIn
pYKCaT eTiNreH maMaHbiH o3iHeH 10 ece ToMeH, SIFHU MYJIIE Kayilli )KOK.

OcpLnaitina, 6ail pU3HKa-XUMUSIIBIK KYPaMBbI, dPTYPJIi TOPMOHIAPABIH, aHTHICHEICp MEH
(bepMeHTTEpIiH OHAIpUTyIHE BIKMAN €TEeTiH MaHbI3/Ibl AMUHKBIIIKBUIIAPBIHBIH €19yip Memiepi
JKOHE TPEK JKaHFarbl KAOBIFBIHBIH CHIFBIHBICHIHBIH KAYITICI3AIT1HIH KOFaphl JCHICHl OHBI eMIIK
npoMIaKTUKAIBIK KacHeTTepi Oap AMETaNbIK KOCHIMINIA pETiHJE MaijalaHyra TOJIBIK HETI3
oepeni.

KpIIKbUICYT OHIMIEPIH jKacay OapbIChIHA OJIApIbIH KOHCUCTEHIUACKHIH, CHIPTKBI TYPi MEH
CaKTay TYPaKTBUIBIFBIH aWTapJIBIKTal >KaKcapTyFa MYMKIHIIK O€peTiH NIMKi3aTTap KEHIHEH
KOJIJTaHbUIaAbl. ByriHri Tanga mpoOMOTHKANBIK (YHKLIMOHAIIBI OHIMIEpAl jkacayda TaOuFu
nanacel MOJI 3aTTap/Ibl 13/1ey JKOHE OHJIIPICKE €HTI3Y YJIKEH MaHBI3JIbUIBIKKA ue. by Typreina
GYHKIIMOHANABI MaHbI3Bl 0ap, AHTUOKUCIAHTTHIK O€NCeHAUTiri 0ap TpeK IKaHFaFbIHBIH
KaOBIFBIHBIH AKCTPAKTICIH CYT KBIIIKBLIABI OHIMIE KOCY apKbUIbI OHBI O0albITy — Maiachl MOJI
OHIM pETiH/Ie )KaHa pelenTyPaHbIH JaMYbIHA OKEIe/i.

Opi Kapaif, peuent OoiibiHmAa 10% CHIFBIHABI KaThIHACHIHAA AlIBITBUIFAH CYT OHIMI
JMANBIHIANBL. 3-CypeTTe allbIThUTFAaH CYT OHIMIH JaibIHIAy TEXHOIOTHICH KOPCETIITEH.

uxizaT natbiHIay CKb Ta3za mramMmmaapsiH
CHEbIp cyTi Tagaay, ecipy

v *

Dusuka-xuUMUSIIIBIK
KacHETTEDIH aHBIKTAV

I'pex >xaHFaFrbl

Lactobacillus casei subsp. .
KaOBIFBI HETI3IHAE

rhamnosus; Lactobacillus ABIHEAR CVIIbI -
¢ acidophilus mrammuapbia Y
i 9TaHOJIBI SKCTPAKT
[Mactepuzanus kyneTuBHpIey (37°C) (50%)
(90°C - 3-5munyT)
!
\
ApainacTeIpy Hry s
3 (Homnmensrepir))

Ampitv (10-12 carat. 37°C)
v

CankpIHIATY KOHE XKETUIIIPY
(5-10°C-xa neiiin)

v
Cakray (4+2°C; 7 ToymiK)

Cypert 3 — I'pek skaHFarbl KaOBIFBIHBIH CHIFBIHABICHIH KOJIIaHA OTHIPHIII, allILITEIIFAH CYT OHIMIHIH
TOXKIPUOECITIK TEXHOIOTHSICHI
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3-cypet OOMbIHIIIA AIIBITBUIFAH CYT OHIMIH TalbIHaY TEXHOJIOTUSACHI IIMKI3aT PETiH/Ie CUBIP
cyTiH enaeyneH Oacranrad. CyTTiH (M3MKa-XUMHUSIIBIK KACHETTEPIH aHBIKTAIl, MacTepU3aIus
Jacar apajlacTeIpyra kioepineai. A cyTKbIIKbUT OakTepus perinae Lactobacillus casei subsp.
rhamnosus; Lactobacillus acidophilus mrammaapein  kynstuBupiaey (+37°C) skyprisineni.
ApHaiibl TeXHOJOTHsI OOWBIHINIA anblHFaH ['peKk KaHFarbl KAOBIFbI HETi31HAE albIHFAH CYJBI -
ATaHOJJIBI DKCTPAKT NeH MHynuH canbiHbIN, OapibiFbl apanacTeipyra xioepimtemi. 10-12 carat
ANIBITBIIFAH COH, CAJIKBIHIATBUIBII, CaKTayFa KoWbUTa el OChlIaiiina JaiiblH ©HIM IIBIFapbUIATBL.

CyYT KBIIKBUIAB OHIMHIH OPraHOJENTUKAIBIK JKoHE (PU3MKa-XUMHSUIBIK KOPCETKIIITEepiH
Oaranay JailblH OHIMAI alfaHHaH KeHiH, COHAai-aK cakray Ke3inzae kypriziami. Temenri 4-
CypeTTe OHIMHIH OPTaHOJICITHKAJIBIK €PEKIIEIT1 S-0auIIbIK eIImeM e OepiireH.

4,8I[9Mi 5]19Mi

4

Ty CI)IpTI.QI)I Tyci 48 CI:;?;I;LI
TYpi
P 47
Koncucren Vici Koncucren ici
LUSACKHT LUSICHI
A b

Cyper 4 - KpIIIKBIICYT OHIMICPiHIH OPraHOJICITHKANBIK cara KOPCEeTKIMTePiHIH IPOPUIOrpaMMachI,
A — 6akputay yarici; b — 3eprrenerin ynri

Cublp CyTi HETI31HJE KacallFaH, TPEK JKaHFarbl KAOBIFBIHBIH IKCTPAKTICIMEH OalBbITHIIFaH
CYT KBIIIKBUIABI ©HIMHIH OPraHOJENTUKAIBIK KOPCeTKII OOWbIHIIA >KaFbIMIbl ©HIM OOJIBII
MIBIKTHL. J{oMi e, mici J1e sKaFbIMABI KBIIKBUICYT OHIMI. Opi OVWJI 6HIMHIH JoMi aca epeKIIeIHir,
TOTTI J1oMi OackiM Oomabl. ©Opi KypaMbIHIarbl WHYIUHHIH KaTBHIHACBIHBIH apTybl — OHBIH
NPEONOTUKANBIK OaChIMJIBIFBIH JIOJICNICH . S-CypeTTe OyJI ©HIMHIH KBIIIKBUI TY3y MOHIHIH
JiepeKTepi KeATIpiIreH.
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1 5 9 15 24 48 36 48

YakpIT, caraTt
Cypert 5 — Tutpney KbIIKbUIABIFBIHBIH 03repyi, T

3epTTey KOPBITHIHABICH OOMBIHIIA ©HIM OMOXMUMHSICH! 3EPTTENIl, TUTPICY 9IICIMEH CYT
OHIMJIEPIHIH KBIIIKBUIIBIFBIH aHBIKTANABL. Camnanbsl cyT eHimjaepiHne TepHepHiH rpamycTapbl
KBIIIKBIICYT OHIMI YIIiH 120°T — keneminze. By npoOuoTHKANBIK CyCHIHAAPABIH Ja MOHEPIHIH
oprama ece6i — 122,5 °T Ten.
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KpIKbUT Ty3y OEICeHALTIr - JaKTOKYpaMabl TPOOMOTUKTEPAIH epeKile OelICeHIUTITiHIH
KOPCETKIII >KOHE KYpaMbIHIAFbl MPEOMOTUKTEPAIH O€NCEeHIUTITIHIH Heri3iHae. TUTpieHreH
KbIIKbUTABIK  120°T korapbl OonFaHabIKTaH, Oi3miH Kosnmanran Lactobacillus casei subsp.
rhamnosus; Lactobacillus acidophilus mmrammmaper — aktuBTi  Oonranbl.  Hormkesep
KOPBITBIH/IBICHI OOMBIHINIA aBIHFAH JIEPEKTEp — 3€PTTEIreH INTAaMMIAPIAbIH KOIIIUITT KaKChl
KBIIITKBUT TY3YII KaOlJeTKe ne eKeHIH KOPCeTeIl.

KplkpuIicyT ©HIMIHIH bUTFANycTay KaOumeri — 10 mm kememuern 1000 aiin/mMuH
neHTpudyrananasl. by eHIMHIH KypamMbIHIarbl YHABITBIHIBIHBIH OCJICEHIUTITIH TeKcepy YIIiH
xacanasl (Cyper 6).

H bakplnay HyCKachl

¥ 3epTTey HYCKACHI

2-KalTallaHbIM

1-xaiiTaaHbIM

Cyper 6 - I'pek xaHFaFbIHBIH KaOBIFBIHBIH AKCTPAKTICIMEH OaWbITBUIFaH CYT KBIIKBUIIBI OHIMHIH
BUIFAJIYCTAFbIII KaO1IEeTIHIH HOTHXKEIIEP]

I'pex xaHFarbIHBIH KAOBIFBIHBIH OSKCTPAKTICIH KOCY VHBIHIBIHBIH CHHEPIeTUKAIIBIK
KaOUTeTIHIH TOMEHJEyiHe OKeal. OHIMHIH BUIFal YCTarbllll KaOijgeTi OOWBIHINIA — OapibIK
OHIMJIEP/IIH YUBITBIHABUIAPHI O€JICeH 1 KBIIKBUICYT OHIMAEpl eKeHi IoNelieHi. bapibik
AIIBITKBIHBIH BUIFAIYCTAFBII KAOUIETIHIH KOPBITBIHABICHI OOWBIHINA CABICTBIPMAJIBI TYPJIE
3epTTey OHIMIHIH BUIFAIYCTaFbIII KaOineTi 0achklM €KeHi ASNeNaeHAl. bysl CYT KBIIIKBUIIBI
OHIMHIH MaHBI3IBUIBIFBIH JIOJCNICH 1. 3-KecTene Oyl eHIMHIH MUKPOOHOIOTHSIIBIK KOPCETKIIII
KEJTIpUIreH.

Kecre 3 - I'pek xaHFarbIHBIH KaOBIFBIHBIH 3KCTpPAKTICiMEH OalBITBUIFAaH CYT KBIIIKBUIIBI OHIMHIH
MHUKPOOHMOJIOTUSITBIK KOPCETKITITEpl

Kepcerkiurep ataybl KOpCCTK’iIHTiH. KepceTkimrep i HAKTH MOHI / HYCKaIaphl
PETTENETIH MOHI Bakpuiay 3epTTey HYCKAChI
CYTKBIIKBLT
OaKkTepHsIap Pyxcar erineni 2,2x107 3,9x108
KTb/cm® (1)
ITTB (xonmudopmTap) 0,1 r pykcaT erinMeiini 0,1 TaObmMa b1
MAx®AuMc, KTb/cm 3 1x10% 1,1x10* 1x10°
(1), Kem emec
.H?TOFCHHIK M.0, OHEIH 10r pykcar eTiameimi TabsuIMaBI TaObuIMaBI
iriHIe calbMOHeIuIaIap
E. coli 1,0 r pykcaT eTtinMeini 0,1 0,1
Amrsitkputap, KTh/r 100 xom emec TaOsuIMaIbI TaOsuIMaIbI
S. aureus, KTb/r 1,0 r pykcar etinimeiini TabpuIMabl TabbuIMagbl
3ennep, KTh/r 100 xem emec Ta0bLIMagb Ta0bLIManb!

By 3eprrey KOpBITHIHIBICHI OOWBIHINIA TPEK KAHFaFbl KAOBIFBIHBIH JKCTPAKTICIMEH
OalbITbUIFaH KBIIIKBIICYT OHIMIHIH KYPaMbIH/Ia CYTKBIIIKBUT OAKTEPHsI CAHBIHBIH OpTallia MOHHEH
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KOFapFbl MOHJIE KE3/ECeTiHIH Kepyre Oonazpl, siFHU Oakbulay HYCKACHIMEH CaJbICTBIPFaH/A
mamameH 2-ecere ker. Mezoduai adpo0Thl (paKyIbTaTUBTI aHIPOOTH MUKPOOPTaHU3MIEP CaHbI
2-HYCKaJia Jia opTalia JeHr el 1e Ke31eCTi. AJl MaToreH/Ii )KOHe IMapTThI MAaTOTeH/ Il MUKpOar3aiap,
AIIBITKBUIAD MEH 3€H CaHbIPayKYJIaKTaphl TAOBUIMAIBI.

KopbITbIHABI

KopeIThiHIBIIAH Kede, TpeK KaHFarbl KaOBIFBIHBIH OKCTPAKTICIMEH OailbITBUIFaH,
Lactobacillus casei subsp. rhamnosus; Lactobacillus acidophilus 6Gencenai mTammaapsn
CaJIBIHFaH dpi NPeOMOTUK MHYIMH KOCBUIFaH KBIIIKBUICYT OHIMIHIH OpraHOJIENTHKAIBIK, (pr3nKa-
XUMUSITBIK Op1 MEKPOOHUOIOTUSIIIBIK KOPCETKIIITEP]1 TONBIK CUTIATTAAbl. by eHIM 1oMi MeH uici
JKaFbIHAH YKaFbIM/IbI, KOHCUCTEHIUSCHI OOMBIHIIA OIPTEKTI KBIIIKBUICYT ©HIMI OOJIBIN TaObLIATHI.
buonorusnblk  Kypambl  OOMBIHIIA — MHHEpAIABI-BUTAMHHIIK KYpaMbl  OallBITBUIFaH,
AHTHOKCUJAHTTHIK KaCHeTKe ne (YHKIMOHAJIbI OHIM PETiH/e KOIIaHyFa O0Ia bl

byn TtexHosorus OoifbIHINIA JKaHA OHIM jkacay apKbUIbl — KBIIIKBUICYT ©HIMJIEPIHIH
ACCOPTHUMEHTIH KEHEWTIN, XallbIK JICHCAYJBIFBIH KOTEPyAe OCIMIOIK KaJJBIKTapbhlH THIMII
naiganady >KOJJapbl YCHIHBUIABI, SFHU KaJABIKCHI3 TEXHOJIOTHS HETI3IHIE >KaHa OHIMHIH
JMaibIHaaTysl cunattanabl. COHbIMEH KaTap OYJ1 OHIM IPOOHOTUKAIBIK opi MPEOMOTUKATIBIK Maiiia
FaHa eMeC, MUHEpaJAbl-BUTAMUHIIK Kypambl OOWBIHIIA J1a Oaid, opi aHTHOKCHIAHTTHIK KacHET
OepeTiH OHIM JailbIH A IbI.

Kap:xblianasipy

Kymeic Kazakcran PecnyOiamkachiHbIH AybUT MIapyamrbUibiFbl MUHHCTPIIITT BR0764970-
OT-21 "llpodunakTUKaIbIK KacCHEeTTepl 0ap OHIMII Ty YIIiH )KaHFaK KaJJIBIKTAPBIHBIH A3CTYPIl
eMec TYpJIepiH maiganany" Kap KplIaHAsIpaThiH x00a menoepinge 2021-2023 xpuinap Ke3eHiH e
KY3€re acChIPbULIbIL.

KopeiTeiHapiaii  kene, 013 OChl  FBUIBIMH  JKOOAHBIH OapiblK  KaThICYIIbUIAPhIHA
HKCIEPUMEHTTIK 3epTTeyJiep Kyprizyre Karbickanbl yiriH sxoHe "KaszF3U Kaiita enney xone
tamak eHepkaciol" XKIIIC Acrana ¢punranbiHbIH 0aCIIBUIBIFBI MEH FAIBIM/IAPBIHA AJIFBICHIMBI3IbI
ounaipemis.
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NCCIEJOBAHUME BJIMAHUA BOJHO-9TAHOJIBHOI'O 9KCTPAKTA U3
CKOPJIYIIBI TPEIIKOI'O OPEXA HA KAYECTBO [TIPOBUOTHYECKOI'O
HATIMTKA HA OCHOBE MOJIOYHOKHUCJIBIX BAKTEPHUI

AHHOTALUSA

B coBpeMeHHOM MUpe 1O Mepe Pa3BUTHS HAYKH, MUINEBBIX TEXHOJOTUH M MEAUIIMHBI BO3PACTACT
NOTPEOHOCTh B CO37aHUU BCe 0osiee 3PPEKTUBHOIO, HAYYHO OOOCHOBAHHOTO, PAIIMOHAIILHOTO U B TO XKE
BpeMst QYHKIIMOHATILHOTO TIUTaHHMS, HATIPABJICHHOTO Ha MPO(UIIAKTHKY MHOTHX 3a00JIeBaHUH, TIOBBIIICHUS
paboTOCTIOCOOHOCTH U YITYYIIICHAE CAMOYYBCTBHSI HACEIICHUSI.

Kak moka3siBaeT MUPOBOIM M OTEUECTBEHHBIN OMBIT, HauOonee A(H(HEKTUBHBIM H SKOHOMHYECKU
JOCTYITHBIM CITIOCOOOM yIy4YIeHHUsT 00ECIIEYeHHOCTH HACEICHUS! MHUKPOHYTPUEHTAMH HAIMOHAILHOTO
MaciTada sBIsieTcsl 000TaleH!e MPOYKTOB MMUTAHMUS JI0 YPOBHS, COOTBETCTBYIONIETO (PH3HOJIOTHISCKAM
MOTPEOHOCTSIM YeJIOBEKa. AKTYaJIbHBIM HAINPaBJICHUEM COBPEMEHHOH HAyKW SBISIETCS pa3padoTkKa u
pacuiMpeHre  acCOPTHMEHTa  KHCIOMOJIOYHBIX TPOMYKTOB  (DYHKIMOHAJIBHOTO HAa3HAYeHUS C
UCIOJIb30BaHUEM ITPUPOIHBIX OMOJIOTHYECKH aKTUBHBIX BEIIIECTB.

B nmanHoli uccienoBarenbckol paboTe ObLI M3BJICUEH BOIAHO-3TAHOJIBHBIA AKCTPAKT U3 CKOPITYIIBI
TPELKOro Opexa M M3y4YeH ero OMOJIOTMYecKuil coctaB. Jloka3aHO, 4TO SKCTPaKT OOraT BUTAMUHHBIM U
MHUHEPaJIbHBIM COCTABOM, 00J1aJlaeT aHTMOKCUIAHTHBIMH CBONCTBaMH. KHCIIOMOIOYHBIHM MPOIYKT HOBOTO
(hYHKIIMOHAJIBPHOTO HAITpaBJICHUs, OOOTAICHHBIN AKCTPAKTOM H3 CKOPJYIBI TPEIKOro opexa, ObLI
pazpaboTaH 1O CHENHWaIbHOW TEXHOJNOTMU. Takke B CTaThe U3YyYeHBl (PH3UKO-XMMHUYECKUE,
MHUKPOOHOJIOTHYECKHUE U OPTraHOJCITHYSCKUE CBONCTRA pa3pabOTaHHOTO MPOIYKTA.

KiroueBble ci10Ba: MpOOHOTHK, SKCTPAKT, IPELIKUIA OpEX, CKOPIIYIa, MOJIOYHOKHUCIIbIE OAKTEPHH.
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INVESTIGATION OF THE EFFECT OF WATER-ETHANOL EXTRACT FROM
WALNUT SHELL ON THE QUALITY OF A PROBIOTIC DRINK BASED ON LACTIC
ACID BACTERIA

doi: 10.53729/MV-AS.2023.03.09

Abstract

In the modern world, with the development of science, food technology and medicine, there is an
increasing need to create an increasingly effective, scientifically based, rational and at the same time
functional nutrition aimed at preventing many diseases, improving working capacity and improving the
well-being of the population.

As world and domestic experience shows, the most effective and economically affordable way to
improve the provision of micronutrients to the population on a national scale is to enrich food to a level
corresponding to the physiological needs of a person. The current direction of modern science is the
development and expansion of the range of functional dairy products using natural biologically active
substances.

In this research work, an aqueous ethanol extract was extracted from the walnut shell and its
biological composition was studied. It is proved that the extract is rich in vitamin and mineral composition,
has antioxidant properties. A fermented milk product of a new functional direction enriched with walnut
shell extract was developed using a special technology. The physicochemical, microbiological and
organoleptic properties of the developed product are also studied in the article.

Keywords: probiotic, extract, walnut, shell, lactic acid bacteria.

Currently, in all developed states of the world, the problem of a healthy lifestyle, including
proper nutrition, has been elevated to the rank of state political development. Especially relevant
for our country is the issue of nutrition correction. In recent years, the market for food products
made through the discovery process has increased significantly, the probiotics contained in the
product fulfill an important feature that determines the characteristics and quality of the final
product [1].

In the country, doctors believe, among 85-90% of the population are prone to dysbacteriosis
- a normal violation of the intestinal microflora. On this basis, the creation of food products that
keep the human intestinal microflora in shape and show a regulatory effect on the body, individual
organs is relevant [2].

It can be seen that Applied Biotechnology is rapidly developing, and the production of
fermented acid milk products on a new basis is a developing direction. These are probiotics -
products produced on the basis of single or mixed cultures of micrograms, which have a positive
effect on the properties of natural microflora during human use. Such yeasts have special
properties: form antimicrobial substances, participate in suppressing unwanted intestinal
microflora, develop on the mucous membrane, become viable in the digestive tract [3].

The main benefit of dairy products is that they optimize the metabolic process and bring
their benefits to the work of the intestines. The proteins contained in milk are quickly broken down
and easily digestible. For the same reason, dairy products are digested faster. Groups of lactic acid
bacteria are able to secrete vitamins B1l, B2, C, antibiotics, acids that inhibit the growth of
pathogenic microases. These properties are of great importance in inhibiting the growth of various
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pathogenic microflora found in the intestines. The use of antagonistic active strains of probiotics
is important for obtaining such valuable products [4].

Fermented milk products are more digestible compared to regular milk, as they have an
effect on the secretory activity of the stomach and intestines, thereby creating special enzymes and
increasing their intensity. During fermentation, the number of substances secreted by various
microorganisms in milk also increases, thereby increasing the benefits [5].

Today, various bacteria are used in the production of dairy products for the purpose of
fermentation. On the one hand, as a result of these microorganisms, the functioning of the body is
regulated, the microbial system is normalized, immunity is established, and it is easier to prevent
diseases or treat them. The research, development and production of probiotic products on the
basis of representatives of normal intestinal microflora fermented with the help of lactic acid
bacteria is of great interest [6].

From scientific research, it turned out that probiotics have proteolytic and anti-microbial
activity, can neutralize toxins, help maintain acid-base balance in the intestines, and are
responsible for lactose digestibility. Thus, these bacteria improve intestinal motility and stop the
growth of putrefactive and gas-forming flora with pathogenic bacteria. The potential ability to
collect biologically active products with probiotic microorganisms depends on the types and
strains of bacteria, but the cultivation conditions must also be taken into account [7].

As the need for natural antioxidants in the food industry is dynamically increasing,
agricultural and food waste becomes an ideal target for obtaining phenolic compounds as natural
antioxidants [8].

Walnuts have a higher antioxidant capacity than other nuts, as the shell consists mainly of
lignin, which is a powerful source of phenol. Phenols are also used in the food industry as food
stabilizers and are currently considered important antioxidants [9].

Materials and methods of research

Cow's milk as an object of study; active probiotic strains of Lactobacillus casei subsp.
rhamnosus and Lactobacillus acidophilus were studied in the laboratory "Biotechnology and
microbiology" of the Eurasian National University named after L. N. Gumilyov; aqueous-ethanol
extract (50%) based on walnut shells; lactic acid product without additives (control sample); lactic
acid product enriched with 10% extract were taken as the test sample.

Walnuts-collected from the Almaty region. Extraction was carried out on the semi-automatic
Soxlet apparatus™ ASV-6". Crushed by the crusher" Novital Magnum 4V "and in the laboratory
mill" Mshl-1p™.

Mill "Mshl-1p™ is a device of periodic action. The removable drum of the mill is filled with
pre-crushed walnut shells and grinding steel balls in the "Novital Magnum 4V" crusher. When the
drum rotates, the material is crushed as a result of the contact and impact action of the balls. The
grinding time depends on the amount of grinding and varies from 1 hour to 3 hours.

Extraction is carried out on the semi-automatic Soxlet extraction apparatus" ASV-6".

The achievement of the set goals and objectives will be based on the use of the following
technical conditions and GOSTS:

Walnut composition-GOST 32874-2014 " Walnut. Technical specifications ** [10];

Method for determining the mass concentration of iodine - according to Muk 4.1.1090-02
[11];

Iron determination method - according to GOST 26573-2014 [12];

Zinc determination method - according to GOST 26573.2-2014 [12];

Amino acid determination method-according to MVI MN 1363-2000 [13];

Quercetin determination method-GOST R 57990-2017 [14];

Method for determining the catechin content-GOST ISO 14502-2-2015 [15];

Methods for detecting lactic acid microorganisms in milk and dairy products - according to
GOST 33951-2016 [16];

Titrimetric methods for determining acidity - according to GOST 3624-92 [17];
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Milk and products, milk processing. Methods of microbiological analysis according to
GOST 32901-2014 [18].

Determination of the moisture retention capacity of an acid milk product. One of the most
important properties of the product, enriched with active probiotics and prebiotics, was the ability
to retain moisture using a centrifuge. The centrifugation was made at 1000 rpm. 10 ml of product-
clot is centrifuged into a test tube at 1000 rpm.

Results and discussion

The research presented in the paper is aimed at studying the possibility of using walnut shells
in the production of a fermented milk product. Acidfor the preparation of the milk product, an
extract from walnut shells was used. In the laboratory of AF" Kazakh Research Institute of
processing and food industries "LLP, during the implementation of the project” use of non-
traditional types of nut waste for the purpose of obtaining products for preventive purposes”, an
extract was obtained, which was subsequently used in these studies as a preventive additive to the
main components of fermented milk products.

To extract extract from walnut shells, certain technological operations were used:
preparation of raw materials, washing and drying of the sorted batch of shells. Extraction is carried
out on a semi-automatic device of the Socslet" ASV-6". The separated extract is a light brown
liquid with a specific odor. The mode of extraction of Walnut waste in the semi-automatic
apparatus of the Soxlet” ASV — 6 " is as follows: the mass of raw materials is 5 GR, the
concentration of the solvent is 50% aqueous-ethanol, the grinding amount is 300 microns and the
extraction time is 120 minutes.

Table 1 presents the parameters of the physico-chemical composition of the extract from
walnut shells.

Table 1- Physico-chemical composition of walnut shell extract

Name Extract from walnut shells
Catechin, mg/dm? 169,02+1,11
Quercetin, mg/dm?® 100,98+0,67

Vitamin C, mg/100g 0,140+0,048
Vitamin E mg/100g 0,10+0,05
Iron 0,10+0,002

Zinc 0,03+0,001

lodine 0,25+0,002

According to the values of Table 1, the physico-chemical composition of walnut shell extract
had a high content of catechin and quercetin, which have antioxidant activity. At the same time,
vitamins C and E are also relatively high. And in terms of the number of trace elements, iron and
iodine have a high specific gravity. This proves the benefit of the extract — a high content of
biologically active substances.

Walnut shell extract is characterized by a rich amino acid composition, which indicates a
high level of nutritional value of the extract.
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Figure 1-amino acid content in walnut shell extract

According to figure 1, it has been proven that walnut shell extract consists of a series of non-
exchangeable amino acids that are not synthesized by the human body and a rich source of
exchangeable amino acids. This study proves that the amino acids contained in the extract can
actively participate in the process of forming various proteins, which is why they have a high
nutritional value.

A study of the content of fat-soluble and water-soluble antioxidants in walnut shell extract
(Figure 2) showed that the proportion of water-soluble antioxidants is 2 times higher than the
proportion of fat-soluble antioxidants.

m Water-soluble antioxidants m Fat-soluble antioxidants

Figure 2 — The content of fat and water-soluble antioxidants in walnut shell extract

According to figure 2, it turned out that the proportion of water-soluble antioxidants in
walnut shell extract in terms of fat-soluble and water-soluble antioxidants is high. This feature can
be evidenced by the high specific gravity of catechin and quercetin as water-soluble antioxidants.
And as a fat-soluble antioxidant, it can be proven by the specific weight of vitamin E.

A study of the food safety of walnut shell extract shows that it does not contain toxic
elements and pesticides (Table 2).

Table 2 - Nutritional safety of walnut shell extract

Toxic elements Specific results, mg/dm?:
Lead 0,000023+0,0001

Cadmium not found
Arsenic not found
Mercury not found
Pesticides, mg / kg not found
GHT: a, B, Y, - isomers not found
DDT and its metabolites not found
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Food safety study of walnut shell extract according to Table 2 values no toxic elements or
pesticides were found in the study. Only 0.000023+0.0001 mg/dm? of lead is found, however, this
figure is 10 times lower than the permissible value itself, that is, there is no danger at all.

Thus, the rich physico-chemical composition, a significant amount of essential amino acids
that contribute to the production of various hormones, antibodies and enzymes, and the high level
of safety of walnut shell extract give every reason to use it as a dietary supplement with therapeutic
and prophylactic properties.

In the manufacture of acid milk products, raw materials are widely used, which can
significantly improve their consistency, appearance and storage stability. Today, in the creation of
probiotic functional products, the search for and introduction into production of substances with
abundant natural benefits is of great importance. In this context, its enrichment with the addition
of an extract of walnut shells, which has a functional value, anti — oxidant activity, to a lactic acid
product-leads to the development of a new recipe as a product with more benefits.

Next, according to the recipe, a fermented milk product was prepared in a ratio of 10%
extract. Figure 3 shows the technology for preparing a fermented milk product.

Preparation of raw materials Selection, cultivation of
Cow's milk pure strains of SCB

! .

Determination of Physico-

Chemical Properties Lactobacillus casei subsp. Agueous-ethanol
rhamnosus; Lactobacillus extract based on
\ acidophilus strain daryn walnut shells (50%)
Pasteurization cultirleu (37°C)

(90°C — 3-5minutes)

v

Mixi Inulin
1Xing (Doppelhertz)
v
Fermentation (10-12 hours, 37°C)
v

Cooling and improvement
(Up to 5-10°C)

v

Storage (4+2°C; 7 days)

Figure 3-experimental technology of a fermented milk product using walnut shell extract

According to figure 3, the technology for preparing a fermented milk product began with the
processing of cow's milk as a raw material. The physical and chemical properties of milk are
determined, pasteurized and sent for mixing. And Lactobacillus casei subsp as a lactic acid
bacterium. rhamnosus; culti ation of Lactobacillus acidophilus strains (37°C) is carried out. Water-
ethanol extraction and inulin, obtained on the basis of walnut shells obtained according to a special
technology, are placed, and everything is sent for mixing. After fermentation for 10-12 hours, it is
cooled and placed for storage. This is how the finished product is produced.
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The assessment of organoleptic and physico-chemical indicators of lactic acid products was
carried out after receiving the finished product, as well as during storage. In the lower figure 4, the
organoleptic feature of the product is given in the 5-point dimension.

Taste
8

Taste

Appearance Col 48 ppearance

47

Consistenc
y

Smell Consistency Smell

A b
Figure 4-profilogram of organoleptic quality indicators of acid milk products, a-control sample; B-sample
under study

The sour milk product, made on the basis of cow's milk, enriched with walnut shell extract,
turned out to be a pleasant product in terms of organoleptic indicators. Both the taste and smell are
pleasant sourmilk product. And the taste of this product was more distinctive, with a predominance
of sweet taste. And the increase in the ratio of inulin in its composition — proves its prebiotic
predominance. Figure 5 presents the data of the acid formation value of this product.
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Figure 5-change in the acidity of titration, °T

According to the results of the study, the biochemistry of products was studied and the
acidity of dairy products was determined by titration. In high — quality dairy products, Turner's
degrees are acidic for a milk product in a volume of 120°T. This is the average calculation of the
values of both probiotic drinks — equal to 122.5 °T.

Acid formation activity is an indicator of the specific activity of lactostructured probiotics
and is based on the activity of the prebiotics it contains.Since the titrated acidity is higher than
120°t, we used Lactobacillus casei subsp. rhamnosus; Lactobacillus acidophilus strains - active.
The data obtained as a result of the results show that most of the studied strains have good acid —
forming abilities.

The moisture retention capacity of the acid milk product is centrifuged at 1000 rpm from a
volume of 10 ml. This was done to check the activity of the clot contained in the Product (Figure
6).
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Figure 6 - results of the moisture-retaining capacity of a sour milk product enriched with walnut shell
extract

The addition of walnut shell extract led to a decrease in the synergistic ability of the clot.
According to the moisture — retaining capacity of the product-it has been proven that the clots of
all products are active acid milk products. Based on the results of the moisture-retaining ability of
all yeast, it was proved that the moisture-retaining ability of the research product prevails in
comparison. This acid proves the importance of the milk product. Table 3 presents the
microbiological indicator of this product.

Table 3-microbiological indicators of a sour milk product enriched with walnut shell extract

- Adjustable value of the Actual value / options for indicators
Name of indicators o -
indicator Control Research version
Lactic acid bacteria 7 8
CEU/em® (q) Allowed 2,2x10 3,9x10
GWGB (coliform) 0.1g not allowed 0,1 Not found
QMAFANM 4 4 3
CFU/em? (g). 1x10 1,1x10 1x10
Pathogenic m.o,
including salmonella 10g not allowed Not found Not found
E. coli 1,0g not allowed 0,1 0,1
Yeasts, CFU/g Not more than 100 Not found Not found
S. aureus, CFU/g 1.0 g not allowed Not found Not found
Mold, CFU/g Not more than 100 Not found Not found

According to the results of this study, it can be seen that the number of lactic acid bacteria
in the composition of an acid milk product enriched with walnut shell extract is higher than the
average value, that is, about 2 times more than in the control version. The number of mesophilic
aerobic facultative anerobic microorganisms was also met at a moderate level in Version 2. And
pathogenic and conditionally pathogenic microorganisms, yeast and mold fungi were not found.

Conclusion

In conclusion, enriched with walnut shell extract, Lactobacillus casei subsp. rhamnosus;
organoleptic, physico-chemical and microbiological indicators of the acid milk product with the
addition of the prebiotic inulin, containing active strains of Lactobacillus acidophilus, were
described in detail. This product is a sour milk product, pleasant in taste and smell, homogeneous
in consistency. According to the biological composition — can be used as a functional product with
a enriched mineral-vitamin composition, antioxidant properties.

By creating a new product on this technology — expanding the range of acid milk products,
ways to effectively use plant waste in improving the health of the population were proposed, that
is, the preparation of a new product on the basis of waste-free technology was described. At the
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same time, this product has been prepared, which provides not only probiotic and prebiotic
benefits, but also rich in mineral and vitamin composition, as well as antioxidant properties.
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AHHOTaNUsA

[InmeBass MPOMBILIUIEHHOCTD SIBIIETCS OJHOM M3 CTpaTerHYecKHX OTpaciiedl B pa3BUBAIOIIMXCS
CTpaHax M UrpaeT BaXKHEHILYIO POJIb B SKOHOMHUKE, MPOIOBOIBCTBEHHOH 0€30M1aCHOCTH U OOILECTBEHHOM
3lpaBooxpaHeHun. Pa3paboTka npoOHMOTHUECKUX PELENTYp MMIIEBBIX NMPOIYKTOB SIBJIAETCS KIHOUEBBIM
HanpaBJIeHHEM Ui OyAymiero pblHKAa (YHKIMOHAIBHBIX NMPOXYKTOB NuTaHus. llenbio Hacrosmiero
UCCIICIOBAaHUS SBJSUIACH pa3padOTKa pelenTypsl MpOopHIaKTHYECKHX HAIMTKOB HAa OCHOBE MOJIOKa U
MOJIOYHOIl CBIBOPOTKH C HCIIOJIB30BAaHHEM BHUTAMHHOB, MHHEPAJIOB, NMPEOMOTHKOB M MPOOHOTHKOB,
U3Y4eHHE MX OPraHOJIENTHIECKHX, (PU3HKO-XUMHUUECKUX, MUKPOOHNOIOTHUECKHUX MOKa3aTeel U IMUIIEeBOH
0€e30MacHOCTH.

B pesynbrate paboThl ObuiM  pa3paboTaHbl TPU BapHaldU  PELENnTyp MO KaKIOMY
MpoPIIaKTHIECKOMY HANHUTKy, Cpeaud KOTOpPHIX Obu1  oToOpaH BapmanT Noe3 ¢ BBICOKMMH
OpPra”OJENTUYECKUMH U TEXHOJIOTMYECKUMH TIOKA3aTEIsIMHU.

B kauectBe MpOOHMOTHYECKOM 3aKBACKH HCIOJIb30BAaH KOHCOPLUYM MOJOYHOKHCIBIX OakTepuit
Lactobacillus casei 1A B-RCM 0947, Lactobacillus paracasei 2A B-RCM 0948, Lactobacillus brevis 4
LB B-RCM 0610, obmamarommx aHTHMHUKPOOHOW aKTHBHOCTHIO B OTHOUICHWH YCJIOBHO-TIATOTEHHBIX
Oakrepuil. B kadecTBe mpeOHOTHYECKOH NOOABKM HCIIOJB30BaHbl WHYJIMH M NEKTHH, U1 0OOTaIleHus
UCII0JIb30BaHbl BUTaMuHbl A, C, B2, MuHepainbl oaua kainus u Marauii (Sigma, USA).

Wzyuena numeBast 6€30macHOCTh NpoduiIakTHdeckux HamuTKoB Nel m Ne2 Ha Hanu4me ycIOBHO-
NaTOT€HHBIX MHUKPOOPTraHU3MOB - SHTEPOKOKKOB, 30JI0TUCTOTO CTa(HIOKOKKA, KOJTU(POPM, CaIbMOHEL,
KUIIEYHON Najlo4uKH, JUCTEpUH, ApOoXoKeld, rpuboB. B pesynpraTe OLEHKM NHIIEBOH 0e30MacHOCTH
BBISIBIICHO OTCYTCTBHE pOCTa YCJIOBHO-TIATOTEHHOW MHKPO(IOpPEl Ha JAMArHOCTUYECKUX cpeliax.
OnpeneneHsl GU3NKO-XUMHYECKUE CBOMCTBA MPOopMIaKTHUeCKiX HamUTKOB Nel u Ne2 - maccoBast JoJist
xupa, 6enka, COMO, nakTo3bl, BOJbI, KUCIOTHOCTb, INIOTHOCTh U HUX COOTBETCTBHE HOPMAaTHBHOMY
JIOKyMeHTy. Jlyiss coxXpaHEHHMsT W OMNpeleNieHUs] CPOKOB TNPO(UIAKTUYECKMX HAIUTKOB H3y4eHa
KHU3HECTTOCOOHOCTH MPOOMOTHUECKUX MUKPOOPTaHU3MOB NpH XpaneHnu npu +4°C B Teuenne 30 cytok. B
pe3yabTaTe uccienyeMble Npo(UIaKTHIeCKUe HAUTKUA COAEPKAaT B CBOEM COCTaBE COOTBETCTBYIOLIEE
KOJIMYECTBO TIPOOMOTUYECKUX MOJIOYHOKUCIBIX GakTepuii 1,0x108 - 1,0x10” KOE/mu1, a Takke ycTaHOBJIEH
PEKOMEHIYyeMBIi CpOK XpaHeHus g mpodmraktudeckoro Hamutka Nel — mo 30 cyrok, s
npodunakTayeckoro Hanutka Ne2 — 1o 7-10 cyToxk.

KaroueBble cioBa: penentypa, NpoQUIaKTHYECKHHA HAMUTOK, MPOOHMOTHKH, MOJIOKO, MOJOYHAs
CBIBOPOTKA.

Ha ceromusmHmii 1eHh OJJHUM W3 OCHOBHBIX HAIIPABJICHUN B 00J7aCTH 3J0POBOTO IMUTAHUS
SIBIISICTCS CO3JaHME WHHOBAIMOHHOW TEXHOJIOTUU MPHUTOTOBIICHHS KUCIIOMOJIOYHBIX MPOAYKTOB
(HamUTKOB) MPOQHUIAKTUYECKOTO 3HAYEHUS, OOOTAIEHHBIX MHUHEPATbHBIMH BEIIECTBAMH U
BUTAMHHaMH, TPOOMOTHKAMU U TPEeOHMOTHKaMH. [lepCrieKTUBHBIM HAIPaBICHHEM B ITHINEBOU
MPOMBINIJICHHOCTH SIBIISIETCSl pa3paboTKa M CO3/IaHHWE HOBBIX BUJOB HATYPAIbHBIX HAMUTKOB,
oOmamaromux  (QyHKIIMOHATBHO-TEXHOJIOTHYECKUMHU CBONCTBAMH, TIOBBINICHHON IHIIEBOH W
OMOJOTUYeCKON IIEeHHOCTRIO [ 1].

JIMHAMUYHO  pa3BUBAIONIMICS PHIHOK (PYHKIMOHATBHBIX TPOAYKTOB MHTAHUS U
HEOOXOAMMOCTh OOecredeHus1 Bce 0oJiee MPUBIEKATEILHOIO acCOPTHMEHTA IPeaycMaTpUBaET
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pa3paboTKy HOBBIX MPOAYKTOB, OOTaThIX NPeOHOTHKAMH, TMOJU(EeHOTaMU, MUHEpalaMH,
BUTAaMUHAMH, MOJHOLUEHHBIMUA O€lKaMH WJIM HE3aMEHHUMBIMH MOJMHEHACHIIIEHHBIMU KUPHBIMU
KuciaoTamu [2].

Pa3paboTka mUILEBBIX PELENTyp ¢ MPOOMOTMKaMU M BUTAMUHAMH SIBISIETCS KIIFOUEBOM
00JacThI0 HWCCIENOBAaHUM i OyAyliero pbhIHKAa (QYHKIHOHATBHBIX MPOAYKTOB IHTAHUS.
CornacHO PKOHOMHUYECKUM MPOTHO3aM, MHUPOBOM PBHIHOK MHILEBHIX J00ABOK C MPOOMOTHKAMU
BbIpacTeT ¢ 3,3 10 7 Muinap0B Aosuiapos B nepuof ¢ 2015 mo 2025 roa [3]. beulo ycraHoBieHO,
YTO pa3iuyHble MPOOHMOTHKU TPOSIBISIOT O3JOPOBHUTEIBHBIE CBOWCTBA, HOPMAIU3YIOT
HApYIICHHYI0O MHUKpPOOMOTY KHUIIEYHOTO TpaKTa, TMOJABISIIOT IMATOT€HOB, O0JIATaroT
TUTOJUIIHIEMUYECKUM, aHTUTEPATOT€HHBIM U @HTHOKCHUJIAHTHBIM MOTEHIMAIOM [4, 5], a Takxke
UMMYHOJIOTHUECKUM () (HEKTOM U IPOAYKIHeH OMOaKTUBHBIX COCTUHEHUH [6].

Br160op mpoOHOTHYECKHUX MITAMMOB OCHOBAH Ha MX 0€30MacHOCTH, (YHKIIMOHATHLHOCTH H
TeXHoJIoTu4ecKkoil mpuronnoctu [7, 8]. IlomynspHble MPOOHMOTHYECKHE INTAMMBI BKIIOYAIOT
Ooakrepun u3 poxa Lactobacillus, Bifidobacterium wu Enterococcus [9]. Ilpobuotuku
OTIPEICTISAIOTCS KAaK <OKUBBIE MHUKPOOPTAHWU3MBI, KOTOPHIE IPU BBEACHUM B aJEKBAaTHBIX
KOJIMYECTBAX MPUHOCAT T0JIb3Y 30POBBIO X03stmHay [10, 11].

Jis mpoUIIaKTUKU Pa3BUTHS BUTAMHHHBIX M MUHEPATBHBIX JCPUIUTHBIX COCTOSHUN
PEKOMEHIYETCSl HCIOJIb30BaTh BUTAMHHHO-MHUHEpaibHble a00aBku [12]. [ns yBenudeHws
OMOJIOTMYECKON M IMHIIECBOM I[EHHOCTH B HAIMTKH HEOOXOAUMO I00aBIISATh BUTAMHUHEI, OCIIKH,
pacCTUTENbHBIE OJKCTPAKTHl JIEKAPCTBEHHBIX pPACTEHUN C BBHICOKUMH aHTHOKCHIAHTHBIMU
cBoiictBamu [13].

CnepnoBarenbHO, BBeJCHHE OHOAKTHBHBIX J100aBOK B PELENTYpPhl KHCIOMOJOYHBIX
IPOAYKTOB TO3BOJIAET MOJYYUTh TPOIYKTHI C 0Oojiee BBICOKOH NHINEBOW IIEHHOCTBIO U
OMOJOCTYITHOCTBIO HHIPEIUECHTOB.

TakuM 00pa3oM, IPUOPUTETHBIM HATIPABICHUEM B CO3[IaHUM KHCIIOMOJOYHBIX MPOJAYKTOB
(HamUTKOB) MPOMUIAKTHYECKOTO 3HAYCHHS  SBISIIOTCS  HMCCIICNOBAHHMS IO  CO3/JaHHIO
KOMOMHHPOBAHHBIX MPOAYKTOB HAa MOJIOYHON OCHOBE C HAIpPABICHHO 3aJaHHBIM COCTaBOM U
cBoiictBamu. Ilpu co3gaHMM KOMOMHHUPOBAHHBIX KHCJIOMOJIOUYHBIX IPOAYKTOB (HAIKUTKOB)
OCYIIECTBIISIOT KOPPEKTHPOBKY MHUHEPAIHLHOTO M BUTAMHHHOTO COCTaBa, a TaKXe MPUIAIOT
IPOAYKTaM JiedueOHO-NPO(PHIaKTUYECKUE CBOIMCTBA 3a CYET BKJIIOYEHUS B UX COCTaB aKTHMBHBIX
MPOOMOTUIECKUX IIITAMMOB.

[enbto maHHOM pabOTHI ABISIIACH pa3pabOTKa pelenTypbl IPO(UIAKTUIECKIX HAITUTKOB Ha
OCHOBE KOPOBBETO MOJIOKA M MOJIOYHOW CHIBOPOTKH C UCTIOJIB30BAaHUEM BUTAMUHOB, MHHEPAJIOB,
MPEOMOTUKOB M MIPOOMOTHUKOB.

MatepuaJjbl 1 METOAbI HCCIIEI0OBAHUS

OOBbeKTaMH UCCIICIOBAHMSI CITY KU MPOQPIIaKTHIeCKUl HamuTOK Nel Ha OCHOBE MOJIOKA
u npodunakTHYecKuii HamuTOK Ne2 Ha OCHOBE MOJIOYHOW CBHIBOPOTKH, OOOTaIlleHHBIC
npobuoTryeckuMu Oaktepusimu poaa Lactobacillus, Buramunamu, MuHEpaIbHBIMU BEIIECTBAMH
U TIPEOMOTUKOM.

Jns  momyueHust mpoduiIakTHUueckoro Hamutka Nel Ha OCHOBE MoOJOKa W
npodunakTuyeckoro HarmuTka Ne2 Ha OCHOBE MOJIOUHOM CHIBOPOTKH HCIIOJIb30BAIIM KOHCOPIIUYM
npoouotnyeckux Oakrepuii Lactobacillus casei 1A B-RCM 0947, Lactobacillus paracasei 2A B-
RCM 0948, Lactobacillus brevis 4 LB B-RCM 0610. Ot6op mraMMOB KOHCOpIHyMa
OCYIIECTBIISIJICS. TyTEM CKPUHHUHTA BBIJICIEHHBIX U KOJJIEKIIMOHHBIX IITAMMOB MOJIOYHOKHUCIBIX
Oaktepuii PecryOmMKaHCKON KOJUICKIIMM MHUKPOOPTaHHU3MOB I10 TMPOOHMOTHYECKHUM CBOMCTBAM
[14].

B pesynbrare paboThl pa3pabOTaHbl HECKOJBKO BapUaHTOB pPELENnTyp JBYX
npodunaktudeckux HamuTkoB Nel wu Ne2. Jlns ompeneneHuss TOAXOIAIICH peHenTypbl
npo(UIAKTUYECKOTO0 HAMUTKA Ha OCHOBE MOJIOKAa M MOJIOYHOM CBHIBOPOTKU OBLIU MPOBEICHBI
WCCJICIOBAHMSI TOTPEOUTENTHCKUX XAPAaKTEPUCTHK HAMUTKOB C Pa3HBIMU J103aMU BHECEHHBIX
BUTaMUHOB, MUHEPAJIOB U MPeONOTUKOB. B ntore Obuin pazpadoTaHbl 3 KOMIIO3UIIUU 110 KAXKIOMY
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