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new formula does not exceed the norm. Also was analyzed heavy metals and
Microbiological indices of finished products were microbiological indicators of wheat bread
determined in 1, 2, 10 and 20 days. enriched carbonated entosorbent food fiber and
In the control sample QMAFAnM (CFU / flaxseed flour and matched to safety and quality
g) was total growth after 9 days, in bread with product can be obtained.
adding flaxseed flour was 5.5 10 in 9 days and
7.3 10% in 20 days. REFERENCES
The molds in control was 8 CFU in 8 1. Lavrova L.Y, Lesnikova N.A, Bortsova E.L,
days’ 3 CFU hlgher than |n experlmental The influence of flax flour on the qua“ty of wheat

bread. // Bread products. - 2016. - No. 11. - P.53-55.
[in Russian]

2. Belyavskaya I.G, Bogatyreva T.G, Yudina
T.A, etal. Flaxseed flour - a source of antioxidants in

samples, in experimental breads 3 CFU in 11
days and 34 CFU in 11 days. Yeasts were not
found in 11 days.

Conclusion bakery products for a healthy diet / Food industry. -
For the first time, was added 20% of the 2015. - No. 4. - P. 32-35. [in Russian]
flaxseed oil and 0.5% carbonated entosorbent 3. Bozhko S.D, Ershova T.A, Chernyshova A.N,
food fiber to I. degree wheat flour for baking Vasilenko I.A., Development of functional bakery
wheat bread which corresponds to standard. As a products using flour from cereal crops and flax seeds
result have been obtained bread with great /I Bakery in Russia. - 2015. - No. 6. -P. 45-48. [in
characteristics: quality, taste and smell. Russian] )
According chemical properties of the new 4. Baiysbaeva M.P.  Laboratory = Practice

Technologies of Bread Production. Laboratory

product, can be evaluated as medical- Practicum. Almaty. - ATU, 2018 - 38 p. [in Kazakh]

prophylactic product.
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O3/IIN'THEH ALY ITPOIECI HOTUKECIHJIE TYWE CYTIHEH KACAJIBIHFAH
INYBATTBIH TABUT'U BACBIM/IbI MUKPO®JIOPACBIHBIH CUITATTAMACBI

AJK. OPA30BY, K.K. FO3bIMOB?, T.A. BAUEATBIPOB?

(*MTMO Yuusepcureri, Canxr-Ilerepoypr, Peceii
Z¥Komrip xan aTbiaarsl BaTeic Kazakeran arpaibik-TeXHHKAIBIK yHHBepeuTeTi, Opai K., Kazakeran)
E-mail: orazov_ayan@mail.ru

byn maxanada Kazak Oakmpuan myKbiMObl myile Ccyminen 030iciHeH auiblmy npoueci
HamMudICeCiHOe ANbIH2AH WyOammuly 0aciMObl MUKPOGDIOpACHIH 3epmmeyeze JHeane cunammayea oa-
eoimmanean. Ilyoam coitnamanapvl Kypamovlnoa Mukpoaz3anapovly iwiinoe cymikbluiKsliosl 6aKkme-
puanap cane awstmiwiiap canvl oacoeim 6o10vt. The NovaSeq 6000 Sequencing System KypvliazvicoblH
K0J10aHy apKblibl CYMKbIUMKDBLIObL OAKMepuanapovly Kejaecioeil u3oaammapovl aHbIKMAA0bL:
Lactobacillus sakei, Enterococcus faecium, Lactobacillus helveticus, Leuconstoc lactis, Enterococcus
feacalis, Lactobacillus brevis scone Weissella hellenica sicone 0e mbinaoail auiblmibl U3onammapol:
Kluyveromyces marxianus, Kazahstan uiosporus yscone Candida kefir. Homuoicecinoe Lactobacillus
nen Enterococcus, Kluyveromyces 6aceimovt muxkpoopzanuzmoep moowot 6010wt. En kon oxuaynanzan
mypaepi Lactobacillus sakei, Enterococcus faecium jscone Kluyveromyces maxius.

Herisri ce3gep: Tyiie cyTi, my0aT, CYTKBIIKBLIABI OaKTepHsiap, AMBITKBLIAP, CYT
MHKPO(]JIOpachkl.
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XAPAKTEPUCTUKA HATUBHOM MUKPO®JIOPHI ITYBATA HA OCHOBE
BEPBJIIOKBEI'O MOJIOKA, IOJIYYEHHOT' O IYTEM CIIOHTAHHOU ®EPMEHTALIUN

A.JK. OPA30B', K.K. EO3bIMOB?, T.A. BAUEATBIPOB?

(*¥uusepcurer U”TMO, Cankr-Ilerep6ypr, Poccus
23anagno-Kazaxcranckuii arapano-TeXHu4eckuii ynusepeurer uMenn JKanrup xana, r. Ypaibek,
Ka3zaxcran)
E-mail: orazov_ayan@mail.ru

B cmamuve onucvigaromces pezynbmamsl UCCAe006aHUS HAMUBHOU MUKDPOGIOopbl wybdama,
NOJIYUEHHO020 U3 HOPOObl KA3AXCKO20 OAKMpuana nymem CHROHMAHHOU hepmenmayuu cvipozo
Mmonoka. B uccnedyemvix obOpazuax wiydoama OOMUHUPDYOWUMU MUKDOOPZAHUBMAMU  ObLIU
Monounokucavie oaxmepuu u opoxcxcu. C nomowpto The NovaSeq 6000 Sequencing System ovinu
uoenmuguyuposanvt cnedyrowue uzonsmer MKB: Lactobacillus sakei, Enterococcus faecium,
Lactobacillus helveticus, Leuconstoc lactis, Enterococcus feacalis, Lactobacillus brevis u Weissella
hellenica, a maxyce makue euowt opocycei kak Kluyveromyces marxianus, Kazahstan uiosporus u
Candida kefir. B umoze Lactobacillus u Enterococcus, Kluyveromyces ovinu oomenupyrouieii 2pynnoii
MUKpoopeanuzmos. A camvimu pacnpocmpanusimu oviiu eéuowvt Lactobacillus sakei, Enterococcus
faecium u Kluyveromyces maxius.

KurueBbie ciioBa: Bep0/I0:Kbe MOJIOKO, HIy0AT, MOJOYHOKHUC/bIEe OAKTEPHHU, IAPOKIKH,
MHUKPO(JIOpa MOJIOKA.

CHARACTERIZATION OF THE NATIVE SHUBATS’ MICROFLORA BASED ON
CAMEL MILK OBTAINED BY SPONTANEOUS FERMENTATION

A.Zh. ORAZOV!, K.K. BOZYMOV?, T.A. BAIBATYROV?

(*ITMO University, Saint Petersburg, Russia
AWest Kazakhstan agro-technical University named after Zhangir khan, Oral, Kazakhstan)
E-mail: orazov_ayan@mail.ru

The article describes the results of a study of native microflora of shubat obtained from the
Kazakh Bactrian breed by spontaneous fermentation of raw milk. In the studied samples of shubat,
lactic acid bacteria and yeast were the dominant microorganisms. Using the NovaSeq 6000
Sequencing System, the following isolates of LAB were identified: Lactobacillus sakei, Enterococcus
faecium, Lactobacillus helveticus, Leuconstoc lactis, Enterococcus feacalis, Lactobacillus brevis and
Weissella hellenica, as well as such yeast species as Kluyveromyces marxianus, Kazahstan uiosporus
and Candida kefir. As a result, Lactobacillus and Enterococcus, Kluyveromyces were a dominant
group of microorganisms. In addition, the most common were the species Lactobacillus sakei,
Enterococcus faecium and Kluyveromyces marxianus.

Keywords: camel milk, shubat, lactic acid bacteria, yeasts, microflora of milk.

Kipicne KOMAKTBbI YJIECiH TYABIPHII, OfaH opi 1873 sKbuibl

CYTKBIIKBUIAB OaKTepHsUIapAbIH — Opra- Jluctepnin Bacterium luctis tasa 6akrepust Kyib-
HU3MIep TOOBI Ooubill OemiHin wibFysl 1900 TYPACBIHBIH aJFallKbl OKUIayJaHyblHA SKEN Ty-
JKBUINBIH affbIlHa Talm OoNabl, 1o ochkl XIX reael. 1890 oxeuter Weigrnann Kunme sxome
FAaCBhIPABIH COHBI FHUIBIMU-TEXHHUKAJIBIK JaMyAbIH Starch Komnenrarenae ipiMIIik NeH CYT OHAIPY
ANJIBIHFBI Ke3€H] Jien caHaiabl. CyTKBIIIKbUIIBI YIIiH ambITKBl KOJJAAHYbI Oip yakbITTa JCpIIiK
OakTepusIIapAbIH a3bIK-TYJIIK OHIMIEPIMEH 63apa eHri3ai. Byin TamaramrtaHy HAIpICIHIE AaIlIbITy
OpeKeTTeCyi FalbIMIAp/blH Ha3apblH ePTEPEKTCH QIiCiH KONJaHyAbl HHIYCTPHSUIAHBIPYFa JKOJI alll-
0epi KBI3BIKTHIPBIN KelreH, xoHe ne llactepain bl [1]. CYTKBIIKBUIAB! OaKTepHsiIap ETTE a3bIK-
1857 >KBUIBI CYTKBIIKBUIALI AaIlbITyFa KOCKAaH TYJIK OHIMACPIHIH ©3/IINHEH alllybIHbIH KEH Tapa-
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raH ce0eOi OOJbI TaObUIA b JKOHE OJlap aJaMMEH,
KOpIIIaFraH OpTaMeH THIFRI3 OaitanbicTa [2].
Kagzipri yakpiTTa apamac anryabrq (cmpT-
TIK TI€H CYT KBIIIKBUIABI ally) eHiMaepi OoJbIm
TaOBIIATHIH AQCTYPIl CYCHIHIAD €peKIne KbI3bI-
FYIIBUIBIK TyIbIpaabl. OIapIslH KypaMbIHIAFbI
CYT KBIIIKBUIABI OaKTepusuiap MEH allbITKbUIAp-
JbIH KYpaMbIH/la aHTHOMOTHKAJIBIK 3aTTap — Ta3a
TYpiHIE OKIIAylaHFaH IUIUIOKOKIUH, HHCHH,
JAKTOJMH J>KOHE AalllbITKbl AHTUOWOTHTIH KOH-
LEHTpaluusUIaHFal TypiHae Oejin UIbIFapaThbiH-
IBIFBI aHBIKTAJIFaH. beiHIN WbFapbUFal 3aTTap
XUMISUIBIK KYPBUIBIMBI MEH OaKTepusiFa Kapchl
ocep eTy CIeKTpiepiMeH epekiueneHeni. Mpica-
JIBL, €rep Ci3 JaKTO3aHbl alllbITAThIH AaHTHOMOTHK-
TIK 3aTThl KOJJAHCAHBI3, OHJA OJI OPTYpIi
MaTOTeHAIK MUKpPOOpTraHu3MJiepre OakTepuocra-
TUKAJIBIK HEMece OaKTepUIUATIK dcep eTei: cra-
(HUIOKOKKTap, iMeK aypylapbIHBIH KO3IBIPFBIII-
TapblH, TU3CHTEPUSHBI, COHBIMEH KaTap TyOep-
KyJie3 OaluiuiachiHa Ja coyiaid acep eremi [3].
[llybar — mickeH HeMmece IIHKi Tyiie
CYTIHEH O3iriHeH alry IpoIeci HOTIKECiHIe
JKacalbIHFaH apHabl CYTKBIIIKbULABI oHIM. Op-
TaHOJICNITHKAJIBIK KOPCETKIIITEpl >KaFblHAaH OJ
alipanra ykcac OoiFraHMEHEH, OyJl €Ki OHIMHIH
albIpMAaIIBUIBIKTAphI Oap, OipiHmIizeH myoaT aii-
paHFra KaparaHja cyibiK, Kypambeiaaarsl CO2 ke-
MIPKBIIIKBUT Ta3bIHBIH OeJjiHyiHe OaiijaHpIcTa
KBIIIKBUIIBUIBIFBI ©T€ JkoFapbl (pH 3,8 mama-
ceiHna). TypkiTtingec emgepae myOoaTThl XalbK
MeIHUIIMHACKIH/IA eMJIIK KacHUeTTepi YIIiH KeHiHeH
KOJIJTaHAa]TbI, )KEPTLTIKTI XaJIbIK MIyOaTThl KAyiIcis3,
TINTI aHTUAMAOCTUKANIBIK, PaK MeH TyOepKyJjies3re
KapChl JIOPLTIK KacUeTTepi Oap Jern caHaraH [4].
JlacTypre colikec my0aTThl ypraKTaH-yp-
nakka OepiIin Keje )aTKaH TEXHOJIOTHs OOMbIH-
a JKapThllall Y3JIKCI3 OHE TOJBIKTBIPY ap-
KBUIBI KaMTaMachl3 €TIIETiH allbITy MPOLEeCciH
KOJIIaHa OTBIpBIN Kacaiapl. Erepme mryOar
TYTBIHYFa aJbIHCA, OHBIH KOJIEMIH KaJlblHa
KeNTipy YIIiH amel my0aTka Tyie CyTiHiH Oip
Oenirin KaiTa Kysizibl, OYJ1 TOJBIKTBIPY apKbLIbI
KaMTaMachl3 C€TUICTIH allIbITy Ipoleci OipHere
aifra JIeHiH KaJFacybl MYMKiH. O3/ITiHEH allbITy
mporeci Ke3iHae IIMKI TyHe CYTiHiH anryblHaa
0aceIMIIBl  TYpJE CYTTIH MHKpOQIopackl MeH
KOpIIIaFaH OpTaHbl JACTAHTHIH TaOWFU MHUKPO-
¢nopansl naiinananans! [5]. CoHABIKTaH KemTe-
reH AQCTYpJi mybar eHiMzaepi Typaibsl Makasa-
napia  onapAblH  MHUKpoQuIopasiapbl  opTypIi
OOJIaTBIHBIH KOHE JKacay TEXHOJIOTHSICHIMEH,
COHJAl-aK OHIIPIJIreH alMaKThIH YKOJOTHIChIHA
0aliIaHBICTBl EPEeKIIeTICHETIHI KOPCETUITeH, al
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CYT eHiIMJepiHiH MuKpodIopackl adm OyriHri
KYHMEH OailylaHBICTHI aHBIKTANIATHIHBI OapJIBIFHI-
MBI3Fa MOJTIM [6].

KopeiTa kene, makamana OepuireH MoJi-
MeTTep mIy0ar Kacay TEXHOJOTHSCHIH KETiIi-
pim, >KOFaphl camaibl OHIM alyFa BIKIajd eTeTiH
aIlBITY IIAPTTapblH KAKCAPTyFa CENTIiriH THri3e-
ni. Ocel 3epTTey KOJJIaH JKaCaJIbIHFaH MIyOaTThIH
OaceIMABl  MUKpPO(IIOpacklH (DEHOTHIITIK JKOHE
MOJICKYJISIPJIBIK 9iCTEPl KOJIIaHa OTBIPHIT OO
alyra JKOHE aHBIKTayFa OaFbITTalFaH, 3epTTey
HOTIDKHETIEpIH apbl Kapald Tyie CYTIH ambITyra
apHAJIFaH allbITKBI JKacayia KoJIaHyFa Oomapl.

3epmmey HblCAHOAPLL MEH 20icmepi

3eprrey HbIcaHbl petiHae barpic Kazak-
ctaH o0sbIchl, Opan KamackiHaH 50 MIaKBIPEIM
JKepZie OpHallacKaH JKeKe MIapya KOKaJbIKTaH
aNbIHFaH €Ki Ka3ak OakTpWaH TYHECiHIH CyTi
oonmpl. CyTtiH op yuriciH 200 M OypaHIaisl
KaKnarel Oap CTepuibJi IUIacTMacc OeTeKere
acenTHKaJIBIK TypAe >kuHajibll, 4°C Temmepary-
pachlHIa TOHA3BITKBIII COMKECIHJE NIepey 3epT-
XaHara KEeTKI3UIII.

Opan kanacblHbIH PecnyOnukanbiK Bete-
PHHAPIIBIK, 1a00paTOPUSCHIHAA IIHKI Ty#e CYTi-
HiH OpPTraHOJICTITUKAJIBIK, (PU3UKO-XUMUSIIBIK KO-
He MuKpoOuonorusuiblk kepcetkimrepi ['OCT
CTaHJapTTapblHa COMKeC KYPri3iiii.

buoTtexHomoruss FRUIBIMU-3€PTTEy OpTa-
JBIFBIHAA TYHE CYTiH opi Kapald e3iiriHeH aimry
OJICIMEH CYTKBIIIKBULIbI OHIM — IIYOATThI aly
YIIiH YII TYPJIi CbIHaMa yariiepin 6ip-oipaeH 30
xkoHe 42 °C TemmepaTypajiapAa TEPMOCTATKa €Ki
ToyJiKKe KOUAbIK. OfaH ajblHFaH CbIHAMa YIIri-
sepin OpbIHOOp KaJlachlHIa OpHAaNackaH deje-
papl MEMIIEKETTIK OFOJDKETTIK Mekemeci Peceit
FBUIBIM aKaieMUsChIHBIH Opall (GpuimanbiHbIH ka-
CYIIAJIBIK YKOHE HKACYMIAIMIIK CHMOUO03 FHLUIBIMU
WHCTUTYTBIHBIH JIJA00PATOPHUSCHIHA JKETKI3III.

CyT KpILIKBUIABI OaKTepHslap MEH allbIT-
KBLIap/Ibl OKIIAyJIay )KOHE ecenTey.

AcenTuKanblK TYpAE ajblHFaH MIYOaTThIH
10 mn yarinepin 90 M crepuiibaeHrex ¢usno-
sorusinblk  epringiver  (0,85%  macca/kesiem)
apajacThIpJIbIK. Opi Kapai OH ece CYWbUIThUIFaH
YJTiiepai ’Ky3 MHUKPOJHUTPICH KeJeci OpTaHbIH
OpKaMChIChIHA CHTI3/IIK: CYTKBIIIKBUIABI OakTe-
pusutapapl  okmaynay ymian MRS (De Man,
Rogosa and Sharpe agar) opraceina 37°C Tem-
nepaTtypaja aHa’dpoOThl Typae 48 caraTka oHe
ampiTKpuIap yuria YGCA (extractglucose-chlor-
amphenicol agar) opraceiHua 25°C temrmepary-
pama 72 carar wHKyOarusnaaplk. OKIIayiaHbIT
ANbIHFAH CYTKBIIIKBUIBI  OakTepusuiap MeH
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AIIBITKBIIAP HW30JATTApPhl Y3aK YaKbIT Cakray
yuria onapast 20% raunepunge xoHe 80% MRS
xoHe YPG copmanapeiaga -80 °C eHri3iimi.
CYTKBIIKBUIAB OaKkTepusuiap MEH allbIT-
KBUIapIbIH M30JIATTapbIH HACHTHUKALUSIIAY.
Op TYpIIi OpTaaFsl KaybIMIACTHIKTAPIaFbI
MPOKAPUOTTHIK ~ ar3ajapiblH  TaKCOHOMHUSIIBIK
KYpaMbIH JKOHE YIJIECIH aHBIKTayFa apHaJIfaH
METareHOMIUTBIK ceKkBeHupIey. Kasipri yakpiTra
Ke3-KeJIreH MUKpPOOWOMaHBl 3epTTey VIIiH Map-
KEpJIiK TeHIEPJiH METareHOMIbl CEKBEHHPIICY
KOJIZIaHBUIA/(BI, OHJAa OapibIK T'€HOM CEKBEHEp-
neHOeW, TeK MUKPOOPTaHM3MIIEPIiH TYBICTHIFBI
KOHE TYpJepAiH OaliaHbICBIH OpHaTyra Ooja-
THIH ayJaHmap FaHa KoijmaHbiianbl. KeOiHece
ammumpukanuanay yimrH 16S  pubocoMambik
PHK reninin (16S rRNA) alimakrapsl TaHza-
nasibl, O1p JKaFbIHAH ONApABIH O1pi3Miiiri >KOFaphl
CaKTaJaJpl, ajl eKiHIII JKaFbIHAH OPTYPIIi MUKPO-
OpraHM3MJIep >KarjalbiHaa Olp HYKJICOTHITI
IMaCTBIpYJIApMEH EepPEKIICICHETIH —aybICIalbl
aiimakTapbl Oomnajapl. bapnbik OemiHI ajbIHFaH
CYTKBIIIKBULIB OaKTepusuIap MEH aIIbITKbUIAP.IbI
nnentudukanusuiay yuiin The NovaSeq 6000
Sequencing System KypbUIFBICHIH KOJIJIAH]IBIK,
Bapnbik 3eprreynep yil peT KalTaslaHbIIl
JKOHE HOTIDKEJIEp OpTallla + aybITKy TYpiHIE Kep-
ceTuil. bapiiblk MUKPOOHOIOTHSIIBIK KOPCETKIII-
Tep Oip MwummTpre (Mi), myOdar yiriiepiHe

(KOE/m) 10 KOE werizinne norapudmre e3rep-
T JKOHE OJTapiaH opTalia MOHIEp MEH OJapIbIH
CTaH/APTTHI AYBITKYJIAphI €CETITEII].

Hoamuoicenepi ycone mankwiaay

Tyite cyTiH TamakTaHyAa KOJJAaHyFa
JIETeH KBI3BIFYIIBUIBIK COHFBI JKBUIIAPBI apTa
TycTi, OyfaH TyHe CYTiHIH TaraMJIbIK KYHIbI-
JBIFBI MEH JICHCAYJIBIKKA THII3€TiH MaliJackl
Typaibl KYPTi3UITeH KONTereH 3epTTey HOTH-
JKenepi MeH Makananap jgaen [7,8].

CyTTiH camacelH Oaranay YVIIIH OHBIH
OPTaHOJICITUKAJBIK, (U3HKO-XUMISUIBIK JKOHE
MHKpoOHoNoTHsIelK, ~ kKepcetkimrepi  (TOCT
10444.15-94, TOCT 31659-2012, MYK 4.2.026-
95, CT PKT'OCT P 51301-2005, T'OCT 31628-
2012, TOCT 26927-86, CT PK 1483-2005, CT
PK 166-2015, T'OCT 3624-92) aHBIKTAIIbL.
3epTTey JKYpri3UIleH IIapTTapbl: TeMIlepaTypa
24 °C; surranapuislk, 60%. Tyile cyTi opra ecen-
neH 87% cynan xoHe 13% Kyprak KajaabIKTap-
naH Typanel. Kyprak KaigblK aKybI3gapnas,
MaiimapiaH, KeMipcyiapiaH, MHHepalgapiaH,
JIOpYMEHAEpIeH, (EepMEHTTEpICH, MHKpOdJIie-
MEHTTEpPJICH, Ta3/iapJaH, WMMYHJBIK JCHEeNep-
JIeH, TOPMOHAApJaH, MUTMEHTTEPACH TYPaIbI.
Ken daxropmapnbiH ocepiHeH CYTTIH Kypamjac
OeIiKTepi CaHJBIK e3repicTepre yiibIpaiasl. by
TepOeicTepIiH MeKTepi KecTeIe KeNTipiireH.

Kecre 1 — Tyiie cyTiHIH MEKPOOHOIOTUSIIBIK, (PH3UKO-XHUMUSIIBIK, OPTaHOICTI THKAIBIK KOPCETKIMTepi

Ne 3epTreyiep/IiH ataysbl, eJeM OipIiri 3epTrey omicTeMecine Kepcetkimrepaiy | 3eprreyain
HK HOpMaJIarbl MOHI HOTHKECI
1 2 3 4 5
1 MuUKpOOUOJIOTHSUIBIK KOPCETKINITEPI:
KMA®A=EM, KOE/r, apThiK emec TI'OCT 10444.15-94 1*10° 2*104
ITarorenmix, COHBIH imiaae T'OCT 31659-2012 25 TaOBIIMAIBI
CAJIEMOHEJIJIA, TP. PYKCAT STIIMEH/Ii
2 AHTHOHOTHKTED:
JleBOMUIIUTHH, MI/KT, pYKCaT eTiIMeH i MVYK 4.2.026-95 <0,01 TaOBUIMAIBI
TeTpanKIuH/I TOII, MI/KT, pyKcaT MVK 4.2.026-95 <0,01 TaOBUIMAIBI
eTinmenai
CTpernTOMUIINH, MI/KT, pyKcaT MVYK 4.2.026-95 <0,2 TaOBLIMA/IbI
eTUIMen i
[leHUIMIUTHH, MI/KT, pYKCAT STUTMEH T MVYK 4.2.026-95 <0,004 TaOBUIMA/IBI
3 ToxcuHII 2IeMeHTTEp:
KopracbH, MI/KT, apThIK eMec CT PKTOCT P 51301- 0,1 <0,02
2005
Kammuii, Mr/kr, apThIK eMec CT PKITOCT P 51301- 0,03 TaOBLIMA/IbI
2005
MBIpBbII, MI/KT, aPTHIK €MeC T'OCT 31628-2012 0,05 TaOBLIMAIBI
ChIHaI, MI/KT, apTBIK eMeC I'OCT 26927-86 0,005 0,0012
4 DU3MKO-XUMUSIIBIK KOPCETKIIITepi:
Mainbusirsl; %; KeM emec | CT PK 1483-2005* | 3 | 4,05
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AKybI3BI, %, KeM emec CT PK 1483-2005* 3,8 3,86
COMO, %, opTa ecenrmeH CT PK 1483-2005* 15 10,09
TBIFBI3ABIIBIFEL, (xr/m%) 20 °C | CT PK 1483-2005* 1032 1034,98
TeMIIepaTypaaa, KeM eMec
5 OpraHoJICNITUKAIIBIK KOPCETKIIITEPi:
JoMi xoHe uici CT PK 166-2015* Jomi xoHe nici
Ta3a, apThIK JIOM colikec
MEH HiCCi3, Tyiie Kenenl
CYTiHE TOH
Koncuctennusicot CT PK 166-2015* TyHOackI3 KoHE colikec
ipiMTiKCi3 Kenenl
OipTeKTI
CYHUBIKTBIK
Tyci CT PK 166-2015* ATIIBIK KPeM TYCTi coiikec
Keemi
KpImkpApLIbIFHL, °T, apThIK eMec T'OCT 3624-92 17,5 17

*Eckepry! benrinenren opictep OolbIHIIA 3epTXaHa AaKKPEIUTTCIMETEH.

CyT mHMKI3aThIH ambITy OapbICHIHIA CYT-
KBIIIKBIIABI  OaKTepUSIIap/ABIH ocepl JKOFaphl,
aTan aliTKaH/Ia, eHAIPICTe TEXHOJIOTUSIIBIK PO-
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THTPJICHETIH KBIIIKBUTIBLIBIK °T

HecTepiH OaKpUIaHATBHIH JKaFJadbIHAA —OJIap
JTAafibIH OHIMHIH KayilCi3iriH KaMTaMachl3 eTyre
JKOHE caKTay Mep3iMiH y3apTyra KaoOineTTi [9].
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YaKBIT

== cpiHama Nel ==@==cpigama No2

Cypert 1 - Tyiie cyTiHiH €3/iriHEH ally JUHAMHKACHI

Cyperre kepcerinrengeit Nel ceiHaMaHbIH
(t=30 °C) KBIIKBUIIBUIBIFBIHBIH 6CY JKBUTIaM/IbI-
reI No2 cerHamara (t=42 °C) kaparanna Oasy. by-
HBIH ce0eli exi YITiHIH eKiTypial Temmeparypa-

JIBIK PeKUMJIE CAKTaTyhl O0bin TadbiIaabl. CyT-
KBIIKBLIBl MOJIIIEPIHIH 6cyi CYTTiH (QHU3uKa-Xu-
MUSUIBIK KYPaMbIH ©3T€pTill, Ka3eHH bIIbIPaiijibl
Jla CYT YHBII KaJaJbl.

Kecre 2 — Illy0at ynrinepiniy pH aHe norapudm kepcerkimrepi

KepceTtkimrep Nel cpiHama No2 cpiHama
pH 5,2+0,05 5,7+0,08
log (KOE/mn):

Cyrxpiukpuiast 6akrepusuiap (MRS opracer) 6,8+0,55 7,6+0,49
Amertkeuiap (YGCA opracsr) 4,7+0,14 4,3+0,09

Kecrene kepcerinreHjeldl CYTKBIIIKBULIbI
OakTepuslap MEH alIbITKbUIap wIy0ar MUKpO-

(topaceinaa O0ackiMbI Typae ke3geceni. Nel cbI-
Hama MRS opracbiHma CYTKBILIKBUIABI OakTe-
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pustnapapiy canbl 6,8 KOE/mi 6omca, No2 creina-
Mama ofaH con orapbl 6ommer (7,6 KOE/Mom).
AUIBITKBIIAp €Ki chiHamaga jga 4,3-ten 4,7
KOE/Mn apaneirpiaga keszgecti (kecte 2). Nel
ChIHAMAJIA alIBITKBLUIAD CaHbI KOFAphl OOJIBL.
ConbIMEH KaTap IMIyOaTTHIH €Ki ChIHAMAaChIHIA J1a
3eH MeH KOMM(OpMabl OakTepHusiiap Ke3AecHemi.
[Iy0OaT cerHaManapbIHarbl ocbiHnail pH-ThIH %0-
rapel kepceTkimrepi (5,2-5,7) OHBIH KBIIIKBLI-
JIBUTBIFBIHBIH YKOFaPhl €KCH/IITH CUITaTTal bl

OKIIaymaHelll  QIbIHFAH  CYTKBIIIKBUIIbI
OakTepusUap/blH ~ M30JSTTapbl  JISN  CaHAIFaH
W30JIATTAp/IBIH apachlHia TPAMOH KOHE Kartajasa-
Tepic TasKIazap HeMece KOKKTapblia Ke3IecTi.

Temenmeri KeNTipiIreH KecTere ColKec
my0ar MHKpPO(IOPAChHBIH ~ 0OachIMIOBI  TYpIe
Lactobacillus 0acka Mukpoar3anapra KaparaHia
OaceiM Oomyibl  (Oapiblk  w3osATTApABIH  44%),
cozman keiin Enterococcus (19%), Kluyveromyces
(14%) >xome Leuconostoc (10%) sxome T.0.
opHanacTsl (cyp.2).

Kecte 3 — Illy0aTTan oKuIaynaHFaH CYT KbIIIKBIIIbI OaKTEpHsIIap MEH AIlBITKbLIAP

Ne Typi Kuimiri (%) OappIFe
1 Lactbacillus sakei 26
2 Lactbacillus helveticus 10
3 Lactbacillus brevis 8
4 Enterococcus feacium 9
5 Enterococcus feacalis 10
6 Kluyveromyces marxianus 14
7 Leuconostoc lactis 10
8 Kazachstania unispora 8
10 Candida kefir 8
11 | Unclassified (xikTeamereH) 5

19

= Lactbacillus

® Enterococcus
Kluyveromyces

= | euconostoc

= Kazachstania
Candida

= Unclassified

Cyper 2 - llly0aTTaH OoKlIayJIaHFaH CYT KbIIIKbIIIbI OaKTepHUsIap MEH alllbITKbLIAP

Bapiblk CYTKBIIKBUIIBI OaKTepUsIIAp/IbIH
iminge Lactbacillus sakei eH kem OGediHIN abiH-
Ipl (n3omsTTapabiH 26% Kypaabsl, Ne3 kecre), o
OapibIK 3€pPTTEIreH ChIHAMANApAaH Ke3Jecil,
OackiMIbl MUKpoduIopanbl Kypasnsl. Lactbacillus
helveticus nen brevis Tek op cblHamaa maMaMeH
TeH KejieMJe aHbIKTangsl. Enterococcus feacium
xoHe feacalis nyOaT chlHaManapbiHIa aHBIKTAI-
IIbl, OJapjbIH 00jy ceOenTepi MIMKI3aTThIH He-
Mece 11yOaTThIH TOMEH CaHUTapIIbIK-THTHEHAITBIK
CanachlHbIH TOMEHJIIrH alKpIHIai1bl. COHBIMEH
Katap enterococcus MHKpOar3aiapbl ipiMIIiK
’Kacay Ke3iHJIe NPOTEOJUTTIK, JIUIMOIUTHKAIBIK
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OeJICeH TUTIKTEPI YIIIH OHE JIe XOII HICTI KOChI-
npicTap OOJETIHIIKTeH aca MaHbBI3/IbI peJ arka-
pazmpl. 1lly0GarTarsl ambITKbl MUKPO(IOPAChIHBIH
OaceiMapl Typi perinne Kluyveromyces marxia-
nus, Kazachstania unispora men Candida kefir
aHbpIKTanpl. OchUTaiiina, ambITKBIHBIH HIy0arTa
KO0CIOIHE CYTKBIIIKBUIIBI OaKTEpUsLIApIbIH Me-
TabONMKAJBIK OSJICEH LTI OH dcep €Tyl MyMKiH.

Kopovimoinoot

Maxkananarbl 3epTTey HOTHKECIHIH KOpbI-
TBHIHIBICHI MIY0AT MUKPOGIIOPACHI CYTKBIIIKBUIIbI
OakTepusulap MEH allbITKbUIAp KOMOWHAIIMSIIA-
PBIHBIH JKHBIHBIHAH TYpaThIHBIH KepcerTi. CyT-
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KBIIIKBUIIBI OaKTepHsUIapAbIH Keleciiel TypIepi:
Lactobacillus, Enterococcus, Leuconostoc xwui
Ke3zecim, Kem okmaymanFanmapsl Lactobacillus
sakei, Enterococcus feacium and Lactobacillus
helveticus Oommpl. Al amIBITKBIHBIH OaCBIMIbI
Typi Kluyveromyces marxianus ekeHi aHBIKTaII-
nel. [1ly0ar kypamblaarbl anibITKbUIAPIBIH PO
MEH aJlaM aF3achlHa IMaiachl ajJaFrbl YaKbITTa
KOCBIMIIIA 3ePTTEYJIEPIi Talal eTe/Ii.
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DETERMINATION OF COEFFICIENT OF SURFACE EFFICIENCY AT VACUUM-
ATMOSPHERIC DRYING OF LARGE-DISPERSED FOOD MATERIALS IN A DENSE
LAYER

B. ABDIZHAPPAROVA!, N. KHANZHAROV?, G. ORYMBETOVA!

(*M.Auezov South-Kazakhstan State University, Kazakhstan, Shymkent city
2International Humanitarian and Technical University, Kazakhstan, Shymkent city)
E-mail: bahyt_04@mail.ru

In order to take into account the actual conditions of the drying process of large-dispersed food
materials located in a dense layer, having a different geometric shape, the coefficient of surface
efficiency of the dried material is included into analytical description of the vacuum and atmospheric
drying processes. The coefficient of surface efficiency of the dried material characterizes the ratio of
the actual evaporation surface participating in the active heat and mass transfer to the total one.
Experimental study of vacuum and atmospheric drying of large-dispersed materials having the shape
of cube, parallelepiped and sphere at height of bulk layer 0,01-0,04 m is conducted. On the analysis of
experimental data an empirical equation, allowing with a sufficient degree of reliability to take into
account the actual surface evaporation, participating in active heat and mass transfer in processes of
vacuum-atmospheric drying of large-dispersed food materials is obtained. The numerical values of the
coefficient of surface efficiency of the dried materials with various shapes are determined.

Key words: coefficient of surface efficiency, drying, material, large-dispersed, shape.
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