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N3yuenne cnocodOHOCTH MOJIOYHOKHUCJIBIX OaKTepHii
YTHJIN3MPOBATH MO0O0YHBIN NPOAYKT NUBOBAPEHHOI'0 IPOM3BOICTBA

YcTaHOBIICHO, YTO UCCIEAyeMble OaKTepHalbHBIC MITaAMMBI XOPOIIO PAacTyT Ha CPEle C BOIHOW BBITSIKKOU
3€pHOOTXO0JIOB, IPUYEM TpU HCNoIb30BaHuU 100 %-HOTO SKCTpaKTa THTP KIETOK OBLI BEHINIC B JBa U O0ice
pa3. OTMEYEHO, YTO ITAMMBI MOJIOYHOKHCIIBIX OaKTEepHil CIIOCOOHBI MPOAYIHPOBATh L-MOIOYHYIO KHCIOTY
B KoHIleHTpauuu 4,3—-5,0 MM. Jloka3zaHo, 4TO BBICOKYIO aKTMBHOCTH moka3an mramm 0025 RKM; Koropsiii
oOpazoBai 5,5 MM L-MOIOYHOM KUCITIOTHI.

Kniouesvie cnosa: Mojao4yHas KHCJIOTA, MOJIOYHOKHUCJIBIC 6a1<Tepym, IEING NPOAYKTBI, IUTAMMBI-IIPO-
JAYUEHTHI, I/I,HeHTI/I(I)I/IKaL[I/IH.

Xumuueckas HHIYCTpUS HA OCHOBE HE(TH BBIIMYCKACT TUTAHTCKUH ACCOPTHMEHT IPOAYKLIWHU, B TOM
yrcie U OBITOBOTO Ha3HAueHUs. B yacTHOCTH, HEBO30OHOBIIsIEMbIE 3amachkl HehTH PacXOYIOTCS Ha MPOU3-
BOJICTBO TaKUX W3JIEJINHA, KaK IIACTUKOBAs TUIEHKA, TUIACTMACCOBbIE OyTBUIKH M- HAKETHI, KOTOPBIE TPAKTHIE-
CKHM HE TOAJAI0TCS OHMONOTHYECKOMY Pa3lIoKEHHUIO. B kauecTBe KOHKYPEHTA INIACTUKY, IPOU3BEACHHOMY U3
HEPTENPOJAYKTOB, BHICTYIIAET BOCCTAHABIMBAEMBIA M OHOJIEIPaJAUPYEMBbIi TUTACTHK, MPOU3BOUMBIA U3 TO-
nunakrara (polylactic acid — PLA) — npoaykTa KOHAECHCAIIMH MOJIOYHOM KUCIOTHI [ 1].

OCHOBHOHM PBIHOK HCHONB30BaHMs MoJoyHOH Kuciotel (MK) — 910 mumesas, gapmaneBTHUECKas U
KOCMETHYECKas MPOMBIIIIICHHOCTh, OIHAKO B CBSI3M C MHOKECTBOM IEPCIEKTHB B MPUMEHEHUHU TOIMIIaKTaTa
OKUIAETCs 3HAUMTEIbHOE YBEIMYeHHE ero nmoTpedineHus. Tak, B 2008 r. mpou3BOACTBECHHBIH 00bEM COCTa-
Bua 260 Thic. ToHH 100 %-HOM MOJOYHON KHMCIOTHI sk TPAAMLIMOHHOTO PHIHKA WCIONb30BaHMA (BKIIOYas
PLA), B 2010 r. caenan nmporHo3 Ha 6osiee 4yeM | MJIH TOHH €TI0 €XKeroTHOr0 MPOu3BoJICcTBa [2].

B GonpmiHCTBE CiTydaeB s MPOM3BOJCTBA MOIUMOIIOUHON KuCIOTH (PLA) Gomee mpurogeH L(+)-
n3omep MonouyHoi kucnotsl (L-MK), 6oee yem 95 % MPOMBIIITIEHHOTO MTPOU3BOACTBA KOTOPOIl OCHOBBIBA-
eTcsl Ha Mpoliecce MUKPOOHOH (epMeHTauun. MOJIOUHOKUCHbIE OaKTepHUH UMEIOT MPEUMYIIECTBA B LEJSAX
cesleKTUBHOTO nonyueHust D(—)- u L(+)-n3omepoB MK mn3-3a UX BBICOKOW KHCIOTOYCTOWYMBOCTH U BO3MOX-
HOCTH TIPOBEIICHUS TCHETHUYCCKUX MAHMITYJBSIINI, HO 00J1amaloT TaKOH OTPUIIATEIHhHOW 4epToi, Kak Tpebo-
BaHHE 0OraToil MUTaTEeIbHOM CPEbl, UTO YCIOKHSET MOTydeHHE KHCIOTH IPU HETIONHON WIIM HE3HAYUTENb-
HOM yTHUIM3aluU eHTo3 [3].

Jnst ymeHbIeHusl 3aTpat, CBA3AHHBIX C MPOM3BOJCTBOM MOJIOYHOI KHCIOTHI, pa3paboTaH MITaMM
Escherichia coli SZ85, nponytupytoumii L-MK Ha MHHEpanbHOH cpene M MMEIONUi 3aMeHy YacTH KOH-
PYIOLIETO XpOMOCOMaiIbHOTO yuactka /dhA Ha ren Idhl, kopupyromuii L-maktat geruaporeHasy [4, 5.
KpoMe MOTOYHOKHUCIBIX OaKTepuil Al MPOMBIIUIEHHOTO MPOM3BOJICTBA JIAKTATA UCIIONB3YIOTCS U JPYyTHE
Oaxtepun (Bacillus coagulans), a Taxke MULeIUaIbHbIC TPUOBI (RAizopus spp.), MeTaOOINIECKH PEKOHCT-
PYUpPOBaHHBIC APOACKU M IaHoOakTepud [6, 7).

Ha cebectonmocTs MpOM3BOJCTBA MOJIOYHOM KHCIOTHI B 3HAUUTEILHOW CTENEHU BIIUSIET CTOMMOCTD
CBHIPOTO MPOAYKTa. J[7151 OMOIOTHYECKOr0 MPOU3BOJICTBA MOJIOYHOM KHCIOTHI JOPOTOCTOSIIIUM SIBIIAETCS HC-
HOJIb30BaHUE MOHOCAXAPOB, TAKMX KaK TJIFOKO3bI, CaXapo3bl U T.J., XOTA 3TO 00E€CIEUNBACT €€ BHICOKYIO YHC-
toTy. Mcnons3oBanue ke OTXOJ0B M BTOPHUUHBIX PECYpPCOB MepepadaThIBAIOIINX OTPACiIEH MPOMBIIIIICHHO-
CTH MO3BOJIAET YJEIIEBUTH POU3BOICTBO MOJIOYHOM KHCIIOTHI B CPABHEHHH C OIIPENIEIICHHBIMH CaXxapamH.

Ilpu dpepmeHTanIMU Ha MUTATENBHOW Cpelie, colepkKaiieil MOJIOUYHYIO CBIBOPOTKY, BBICOKOTIPOYKTHB-
HBIA TPOAYUEHT L(+)-MONouHON KUCHOTH tamMm Enterococcus faecium B-2240 D mozBonseT moiy4aTthb
IEJIEBOH TIPOJIYKT C BECbMa HU3KOH ce0eCTONMOCTBIO, BEIXOJIOM JI0 95 % 1 onTudeckoi yuctorol 10 99,8 %
[8]. M3BecTHO, YTO HCIOIB30BaHNE KOKKOBBIX (hOPM MOJOYHOKHMCIBIX OakTepuii [9—13] mist mpousBoaCTBa
MOJIOYHOHM KHCIIOTHI IPEACTAaBIIETCS NPEANOYTHTENBHBIM B CBSI3U C TE€M, YTO OHHM 00JIafatoT OOJbIIeH CKO-
POCTBIO pocTa, 00ECICUUBAIOLIEH, CIEA0BATEIbHO, YCKOPEHNE HAKOIUICHHUSI MOJIOYHON KUCIOTHI B KYJIBTY-
PaNBbHOM XUAKOCTH M COKpAIllEHHE MPOU3BOJCTBEHHOTO IIHKIIA.

B nenom BbICOKasg CTOMMOCTh M OTPaHMYEHHBIC 3aIlachl HCKOMAEMOrO TOIUTMBA BBI3BIBAIOT OONBLION
HWHTEpEC K HMCIMOJIb30BAHUIO BOCCTAHABIMBAEMBIX MCTOUYHUKOB AJISI IPOU3BOJICTBA 3TAHOJA, MOJIOYHON KH-
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CIIOTHI M JPYTUX XUMUYecKuX BemiecTB. [IponsBoncteo MK mMeeT orpoMHOe 3HaU€HHE B Pa3InYHbIX OTpac-
JISIX TIPOMBIIUIEHHOCTH, HAalIpUMeEp, AJIS MOTY4YeHUsT ONOAerpaJipyeMOoro pacCTBOPHUTENS STHIIAKTaTa, KOTO-
pBIN TIPUMEHSIETCS TPU MPOU3BOJCTBE ANIEKTPOTEXHHKH, JIAKOB M KPACOK, TEKCTHIISI, CMa30K, KJIeeB U T.k.
[Tpou3BogHBIE MOJIOYHOM KHCIIOTHI SIBJISIFOTCS HETOKCMYHBIMH M HE OKAa3bIBAIOT HETATHBHOTO BIMSHHS Ha
OKPYKAIOIIYIO Cpelly B cpaBHeHWH ¢ HedTenpoaykTamu. Cpen eBpoIeiicKuX CTpaH PhIHOK MOJIOYHOU KH-
cioTel HambOonee pa3But B ['epmanun (29,3 % mno omenkam 2008 1.), manee cneaytor @panrus u Uramus.
Camblii KpynHBII pon3BoanuTens ouopaznaraemoro L-PLA — amepukanckas komnanus NatureWorks LLC
(140 000 tonn/ron) [14]. Kpome Toro, PLA mpousBoautcs komnanuei Toyota (SImonwust), Hitachi (SImonus),
Dupont (CIIA), Galactic (bensrus), Hisun Biomaterials (Kutaii), a ocHOBHO# mpon3BOoAMTENS L,D-10JH-
nakrata — xommanusi PURAC (Hunpepmangst) [15]. B HacTosmee BpeMs equHCTBEHHBIM B Poccum mpen-
MPUATHEM IO POU3BOJACTBY MoJouHOM KucnoThl (lactic acid) sBisiercss OOO «Cyxoit Kpaxmail 1 MOJIOQYHAs
kuciotay (000 «CKMMK») [16], B Pecrrybnuke KazaxcTan Takux MpeAnpUsTAN HET.

Takum 00pazom, sl 00ECIICUCHHsI OTEUSCTBEHHOTO PHIHKA MOJIOYHOW KHCIIOTOM, MCHOJB3yeMOH He
TOJIBKO MPU MPOU3BOJCTBE KOCMETHKH, MHUIIECBBIX NPOIYKTOB, B (papMalleBTHUECKON OTpacii, HO U B CElb-
CKOXO3SICTBEHHOW MPOMBIIIJICHHOCTH, aKTyaJlbHBIM M MEPCHEKTUBHBIM ABJSETCS Pa3padOTKa TEXHOJIOTHH
MOJTyYeHHs] MOJIOYHOM KUCIIOTHI HA OCHOBE BO30OHOBIISIEMOTO CBHIPHSI.

Lenb naHHBIX HCCIEAOBAaHUNA — W3yYCHHE CIIOCOOHOCTH IITAMMOB MOJIOYHOKHCIBIX OaKTepUil pacTH
Ha cpeze, OCHOBaHHON Ha BOAHOM BBITSDKKE MOOOYHBIX MPOAYKTOB MHUILEBOIO MPOU3BOACTBA, @ TAKKE OIpe-
JIeJIeHNe KOHIIEHTPALMU MOJIOYHOMN KUCIIOTHI, POIYyIHPYEMON Pa3IMYHBIMHI IITAMMaMH.

Obvexmol U Memoobl UCCIe008aHU

O0bekTamu uccaenoBanus ObutH nenonupoBanHbie B PI'TL «PecnyOnukaHckas KOJISKIUS MUKPOOpra-
HU3MOB» IITAMMBI MOJIOYHOKHUCITBIX OaKTepHid, a Takxke MpoObl MMBHOW JIPOOHHBI, TFOOE3HO MPEI0CTaABICH-
HbIe YacTHO# nuBoBapHei «I[TuBoBapodd» (r. Actana).

O1eHKY YHCTOTHI OaKTepHUATbHBIX IITAMMOB OCYIIECTBISUIM COIJIACHO METO/aM KJIACCUYECKOW MHKPO-
ouonoruu [17, 18]. OGmen3BecTHRI METO HACHTU(GHUKALMN OAKTEpUil B OCHOBHOM OPHEHTHUPOBAH Ha MC-
oJib30BaHuu onpeaenurens «Bergey Manual of Systematic Bacteriology» [19].

AKTHBHOCTh KHCJIOTOOOpa30BaHMs OAKTEPUAIBHBIX MITAMMOB ONPEICISIIH TUTPUMETPUISCKIM METO-
oM [20]. KonnyecTBeHHOE ONpeieTICHUE COMEPKanmst L-MOJIOYHOM KUCIOTHI POBEJECHO C UCTIOIb30BAHUEM
KoMMepueckoro Habopa pupmelr Adkam (CILIA) u ciektpodoTomerpa bupmbl buopan (CILA).

Hns Beinenenus JIHK GakTepranbHBIX KYJIbTYp HCIIOIB30BaH KOMMEPUYECKH JOCTYMHBINA Habop Wizard
Genomic DNA Purification Kit 500 (Promega, USA). Beinenenune JIHK, araposssrii rems-anextpodopes,
[TL[P-MeTOox BBIMOJHEHBI COMIACHO OOIIEU3BECTHRIM MeTodaM [21]. [yis ompeneneHus HYKICOTHIHOHN I10-
cinenoBarenbHOcTH TeHa 16S 7DNA mpoomunmu [P ¢ umcmomb3oBanmem mpaiimepoB &8f (5°-AGAGT-
TTGATCCTGGCTCAG-3") u 806r (5’-GGACTACCAGGGTATCTAAT-3’), KOTOpBIC SBISAIOTCS YHUBEP-
CaJIbHBIMH JJI OaKTepUii.

B nensx momydeHHs JOCTOBEPHBIX MAHHBIX BCE DKCIEPUMEHTH MPOBOIWIN B 2—4-KPaTHOHM MOBTOPHO-
CTH, pe3yJIbTaThl 00pa0aThIBAIACH OOIICIPHUHATHIMU CTATUCTHYSCKUMHU MeTonaMu [22].

Peszynomamur uccnedosarnuii

[IpoBenen 0T60p WTaMMOB, OTHOCAIINXCS K Pa3INYHBIM BHIaM MOJIOYHOKHUCIIBIX OaKTepui, U u3ydeHa
MX CIIOCOOHOCTDH PAcTH Ha Cpejie, OCHOBA KOTOPOIl COCTOUT M3 MOOOYHOTO MPOAYKTa MUBOBAPEHHOTO MPOU3-
BOJICTBA, B YaCTHOCTH, U3 BOJIHOM BBITSKKU 3€PHOBOU NpoOUHEI. Tak, B Ta0/HUIle PECTaBICHBI PE3yIbTaThI
u3menenust konmdectBa KOE (komoHneoOpa3yromux eMHUI) ITAMMOB MOJIOYHOKHCITBIX OaKTepUi MPH MX
KyJTbTUBUPOBAHMHU Ha cpejie ¢ MOOOYHBIMH MPOAYKTaMHU MUBHOTO Mpou3BojcTBa. [Ipu 3ToM amns ompenene-
HUS ONTUMAIILHBIX YCJIOBUH POCTa MOJOYHOKHCIBIX OaKTEpUi HAa BOMHOU BBHITSDKKE 3€pHOOTXO0JA ObLIa HC-
MOJIB30BaHa Cpejia C JABYKpPaTHO pa3BeAcHHBIM 3kcTpakToM (50 %) u 6e3 pasenenus (100 %). YuuthiBas,
YTO MCXOAHAS BBITSDKKA MTUBHOW JPOOHMHBI COACPKHUT He3HauNTeNnbHOe KommdecTBo (10 0,115 %) BoccTanas-
JUBAIOIINX CaxapoB, TO JOMOJIHUTEIHHO B cpeny AoOaBieH 1 % TrroKo3bl. Y CTaHOBIEHO, YTO MITAMMBI MO-
JIOYHOKUCITBIX OAKTEPUI XOPOIIIO PACTYT Ha CPE/I€ C BOJHOM BBITSHKKOUM 36PHOOTXO/IOB, IPUYEM TUTP KIETOK
OaxTepuii ObLT BhIIIE B 1Ba B OOJee pa3a MpH UCTOIb30BaHUU Hepa3BeneHHOo# 100 %-Hol BRITSKKM 1M000U-
HOTO MPOJYKTA.
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Tab6anumna

OnpeneieHHe TUTPA KJIETOK MOJTOYHOKHCABIX 0aKTepHii
MpHU KyJbTHBHPOBAHMH HA CPeJie ¢ MOOOYHBIMU MPOAYKTAMH

HanmenoBanue mramma KOE/min 50 % cpensl KOE/min 100 % cpenbr
0012 RKM 1,35x10° 3,0x10°
0014 RKM 1,80x10° 3,6%10°
0015 RKM 1,80x10° 4,2x10°
0023 RKM 1,80x10° 3,6%10°

Kak u3BecTHO, aKTUBHOE KHCJIOTOOOpa30BaHUEe OAKTEPUI paccMaTprBaeTCsl Kak OJUH M3 BaXKHBIX (hak-
TOPOB WX AHTarOHW3Ma B OTHOIIECHUM JPYTHX BUJIOB MHUKPOOPraHW3MoB. [losToMy Ham0ojee M3BECTHBIM
OHMOJIOTHYECKUM CBOMCTBOM MOJIOYHOKHUCIIBIX OaKTEpWH, B TOM YHKCIE JIAKTOOAIMILI, SBISIETCS MX CIOCO0-
HOCTb MIPOAYIIUPOBATH MOJIOYHYIO KHUCIIOTY.

[Ipu m3ydeHHH KHCIOTOOOpA3yIOIIeH aKTUBHOCTH MO METONy TepHepa MOJIOYHOKHUCIBIE OaKkTepuw
YCIIOBHO MOJPA3JENIAIOT HA TPU TPYMILL: 1 Tpymnma — ¢ HU3KOH KUCIOTOOOpa3yromiell akTMBHOCTBIO JI0
40 °T (rpamycoB mo Tepuepy), 2 rpymma — €O cpedHedl KHCI0TooOpasyromieil akTHBHOCTRI0 40—79 °T,
3 rpymma — ¢ BBICOKOW akTHUBHOCTHIO — OT 80 °T m Boite [17, 18]. Pe3ynbTathl oupeacneHns THTPYEMOM
KHCIIOTHOCTH Y HCCIIEAYEMBIX MOJIOYHOKHUCIIBIX OaKTEepHid MOKa3aJM, YTO BCE HCCIEIYyEeMBIC IITAMMBI MO-
JIOYHOKHUCIIBIX OakTepHii 00J1agaloT BHICOKOM KHUCIOTOOOpa3yoleil akTUBHOCTBIO U YPOBEHb KUCI0TOOOpa-
3oBaHms ObLT B mpenenax 130-270 °T.

B cBs3u ¢ Tem, uto MeTo TepHepa Mo3BOJISET ONPENENITh HAKOTUICHHE HE TOJBKO MOJIOYHOM KHCIIOTHI
B Cpelle, HO U JIPYTHX OPTaHWYECKUX KUCIIOT, MPOAYIHPYEMBIX OaKTePHsIMH, MPOBEICHO KOJIUYSCTBEHHOE
oIpe/ieNieHHe MOJIOYHOW KHUCIIOTHI ¢ MOMOIIBI0 KOMMEPYECKH AOCTYITHOro Habopa ¢pupmbl Adkam (CILIA).
Jliis onipeiesicHus YPOBHS COACPKAHMS MOJIOYHOM KMCIOThI ObLI MOCTPOCH KaTHOPOBOUHBIH rpaduk (puc. 1)
C MCIOJIb30BaHUEM CTaHAAPTa MOJIOYHON KUCIOTH (pupMbl AOkam (CILIA).

[Tocrie ABYXCYTOYHOTO KyJIHTHBHPOBAHHS HCCIETyEMBIX MITAMMOB MOJIOYHOKHUCIBIX OakTepuii Ha MRS
OyJIbOHE MPOBENEHO ONperesieHNue KOHIICHTPAlnd MOJIOYHON KHCIIOTH B KyJIbTYPaJIbHON KUAKOCTH COTIac-
HO MPOTOKOIY (pupMbI-ipor3BOIUTENST AOKaM.
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Pucynox 1. KanuOpoBouHast KpuBas onpeesieHus Pucynok 2. OnpeneneHue onTU4ECKOH MIOTHOCTH
KOHIIEHTPALUU MOJIOUHOH KUCIIOTHI PEaKIHOHHON CMECH ¢ 100aBICHNEM CYNIEPHATaHTa, OTy9IE€HHOTO

C pa3JIMYHbIMU HITAMMAaMHU MOJIOYHOKHCIIBIX 6aKTepI/II7[

Ha pucynke 2 mokazaHo U3MEHEHHE MTOKa3aTeNsl ONTUYECKOH MIIOTHOCTH PeaKLIMOHHON cMecH ¢ 100aB-
JICHHEM CyIIepHATaHTa, TIOJyYCHHOTO C Pa3MUYHBIMU KYJIBTYpaMHU MOJIOYHOKUCIBIX Oaktepwii. [Ipu mepe-
pacdeTe B COOTBETCTBHM C KaIMOPOBOYHOHM KpwWBOU ycraHOBieHO, uro mTamMMbl 0008 RKM, 0016 RKM,
0021 RKM u 0025 RKM cnoco6Hbl npoayuupoBath L-MOJOUHYIO KHCIOTY B KoHUeHTpauuu 10 u Oomnee
HaHOMOJB/IYHKY, B cpaBHeHHH co mTamMamu 0012 RKM, 0014 RKM, 0015 RKM, 0023 RKM u 0024
RKM. Ilpu 3TOM KOHTPOJLHBEIM BapHaHT HEMHOKYJIMPOBAHHON muTaTenbHOU cpean! (K) mokazan nHesHaum-
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TEJIbHOE W3MEHEHHUE YPOBHS aJcOpOIu, 4TO OO0YCIOBICHO O3KTpayHAOM caMod muTaTenbHou cpenbl. [lo-
3TOMY COIJIAaCHO HHCTPYKLIMU (DUPMBI-IPOU3BOIUTENS JTaHHOIO KOJOpHMETpUdYeckoro Hadopa (AOkam,
CIIIA) npoBeseH BBIYET MOKa3aHUI KOHTPOJIBHOTO BapHaHTa. B pe3ynpTaTe MpOBEACHHBIX PAacYeTOB BBISB-
aeHa crnocoOHocTh mrammoB 0008 RKM, 0016 RKM, 0021 RKM npoaynupoBaTh L-MOJIOYHYIO KUCIOTY B
KkoHmeHntparuu 4,7-5,0 MM, Torma Kak BRICOKYIO aKTHBHOCTH Tmokazais mramM 0025 RKM (5,5 MM). ¥V oc-
TaJBHBIX MCCIIETOBAHHBIX ITAMMOB MOJIOYHOKHUCIBIX OaKTEPHil BBIXOJ MOJIOYHON KHACIOTHI OB B TIpeenax
ot 4,3 1o 4,6 MM, a muramm 0024 RKM xapakTepu3oBasncss HU3KOH NPOAYLUPYIOIIEH aKTUBHOCTBIO C BBIXO-
JIOM MOJIOYHOM KHUCIOTHI 2,5 MM Ha JTUTp MUTATEIBHON CPeMbl, YTO O0YCIOBICHO CIIA0BIM POCTOM JNAHHON
KyJIBTYphI Ha )KUIKOH TUTaTeNbHOM cpeme MRS.

AHanmm3 HyKICOTHIHBIX TocienoBaTenbHoCTel reHa 16S yDNA ucciaeyeMbIx MTaMMOB MOJIOYHOKHCITBIX
Oakrepuii mokazan 99-100 %-Hyr0 HMIEHTUYHOCTh C HYKICOTHIHBIMH TOCIIEOBATEIHLHOCTSIMH IIITAMMOB,
oTHoCSIIWMXCS K pony Lactobacillus spp., ISTTOHUPOBaHHBIMH B ME)KIYHApOIHOH Oa3e naHHbIx GenBank.

Takum 00pa3oM, B JaHHOW CEpUH IKCHEPUMEHTOB YCTAHOBJICHO, YTO PA3IUYHbIE IITAMMBI MOJOYHO-
KHCIIBIX OaKTepuH, SBISIONIMXCS M3BECTHBIMH MPOAYIICHTAMH MOJIOYHON KHCIOTBHI, MOTYT YTHIJIU3UPOBATh
OTXOJbl TUBOBAPEHHOI'O MPOU3BOJCTBA. JlanmpHelas onTUMHU3alus YCIOBUN KyJIbTUBAPOBAHUS TO3BOJIUT
MOBBICUTh AKTHBHOCTH HCCIEAYEMBIX INTaMMOB-TIPOIYIIEHTOB, CIIOCOOHBIX BBIPA0ATHIBATH MOJOYHYIO KH-
cioty B mpeaenax 2,5-5,5 MM Ha ctanmaptHo¥ mutarensHO cpene MRS. Kak #3BecTHO; MCTIOIB30BaHUE
OPTaHMYECKUX OTXOJIOB, TOBCEMECTHO OOpa3yrOIIUXCs B MUIIEBOH U TNepepadaThIBAIOMIEH TPOMBIILICHHO-
ctu Kazaxcrana, Mo3BONUT HE TONBKO 00ECTIEUYNTH y/aeHNEe UCTOYHHUKOB 3arpsi3HEHHS OKpYKarolien cpe-
IIbI, HO U OOYCJIOBHT NpEBpaIieHNe ITHX OTXOJOB B IOJIE3HbIE ENEBHIC MPOAYKThI, B YACTHOCTH IS TIOJY-
YEHUSI MOJIOYHOU KHUCIIOTHI.
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M.K.KaiisipoBa

CrplIpa almbITY OHAIPICIHIH KaJAbIK OHIMIH CYT KbIIIKbLJIbI
0aKTepHsIAPbIHBIH K0K0 Ka0JIeTiH 3epTTey

Makanazna 3epTTeNiHETIH MTaMMIap acThIK KaJJIBIKTAPBIHEIH CYJIBI epiTiHAICi 6ap KOPeKTiK opTaja *aKChl
oceTiHi aHBIKTaNbl, OHBIH YcTiHe 100 %-IbIK SKCTpaKTHIHBI MaiaataHy Ke3iHae OakTepHsiIap TUTPI €Ki ece
ke Oongpl. CyT KBIIKBUIBI OakTepusulapbiHBIH  mramMaapel 4,3-5:00. MM koHmeHrpammsga L—cyT
KBILIKBUIBIH OHAIpyre Kalimerti ekei kepceriimi. IlItamm 0025 RKM xoraprbl GElceHATIKKE He, OI
5,5 MM L-CyT KBIIIKBUIBIH OHIIPI.

M.Zh.Kairova

Studying of capability of lactic acid bacteria to utilize a grain shot
from brewing industry

It is shown that studied strains could grow on a medium with aqueous extract of the grain shot and a titer of
bacterial cells was higher in two times on the medium with 100 % of aqueous extract. Strains of lactic acid
bacteria are produced L-lactic acid in 4,3-5,0 MM of concentrations. 0025 RKM strain had high activity and
can produce 5,5 MM of concentration of Z-lactic acid.
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