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Tyiiin

Makanaja KOHCOPIMYMFa KIpeTiH CYT KbIIIKbIIBI OaKTEepUsIapbl MEH JIAKTO3aHBI AalllbITAThIH
aIIBITKBUIAP IBIH, MUKPOOHOIOTHS XoHe BUpycosiorus FOO-HBIH MUKPOOPraHU3MICP KOJUIESKIIMSCHIHIA
cakKTayJarbl, COHJal-aKk MUHEpasbl Maiija CakTaJiFaH CYT KbIIIKbUIBI OaKTEPHUSUIAPBIHBIH TIPIIUTIKKE
KaOBUIETTUIINT MEH KBIMIKBUI TY3€TiH OeNCeHJIUIrT Typasibl DKCIIEPUMEHTTIK MAJIIMETTEp KEeNTipijireH.
AJIBIHFaH MAJIIMETTED CYT KBIIIKBLIbI OaKTepUsIapbIHbIH KOJICKIMSUIBIK IITaMIapPhIMEH CaJIbICThIpFaHIa
KOHCOPLIMYMFa KIPETiH CYT KBIIIKbUIbI OaKTepUsUIaphl MEH JIAKTO3aHbI AlllbITATHIH AIIBITKbLIAPIBIH
KBIIIKBLT T3y KaOLIETiHIH )KaKChl eKEHIH KOPCETe/Ii.

KiarTi ce3mep: KbIIIKbUI TY3€TiH OCICEHAUIIK, CYT KbIIIKbUIBI OaKTepHsuiapbl, J1aKTO3aHbI
AIlIBITATBIH AIIBITKBI, TIIIIIKKE KAOBIISTTUIIK, TONY/ISIIUSHBIH ©3reprilliTiri.

CyT KBIIKBUIBI TaMaK ©HEPKOCIOiIHIIe; CYChIHIAp, MapMenajl, KOHCEPBUICY YpaiCTepiHe
KeHiHeH KosmaHbuiaabel [1]. On, conmaii-ak a3bIK Jaspiay eHIIPICIHIC JKOHE ayblp OHEPKICINTE
KoJaanbuiabl. CyT KBIIIKBUIBI XKaKChl HoaumepieHe 1. OFaH JereH CypaHbIC; 01aH OUOJIOTHSUTBIK
BIABIPANTHIH TIOJIUMEPIIEP, OTTETIMEH KaHBIKKAH 3aTTap, ©CIMIIKTEP/IIH 6CYiH PETTETIITEp KIHE
apHaiibl MaKcaTTarbl XUMHSUIBIK OHIMIIEp aly VIIiH IIUKI3aT pPeTiHAe NaijallaHy MYMKIiHIIriHe
OaitmanpIcThI ©CT1 [2]. CYT KBIIIKBUIBIHBIH MUKPOOMOJIOTHUSITBIK CHHTE31 XUMUSITBIKKA KaparaHa
onnekaiina tuimai [3-6]. IIpoOuoTuKTEepAiH KYpaMblH KIPETIH CYT KBIIIKBUIIBIH OHIIPYIILIED -
roMo(epMEHTATUBTI CYT KBIIIKBUIbI OakTepusiapbl agamaap MeH jKac TeJIeplli eMJey YIIiH
KoJI1aHbLI1a b1 [7,8].

CyT KbIILKBUIBIH OHAIPYAl OHTAWIAHABIPY >KYMBICTAPBIHBIH MAaHbI3Abl OaFbITl - CYT
KBIIIKBIIBIH ~ AIIBITaTBIH  OHAIPYIIUICPAIH OHOJIOTHSIIBIK KAaCHETTEpiH 3epTTey, OenceHi
roMo()epMEHTATUBTI CYT KBIIIKBIIBI OaKTEpUsIIAphIH TaHJay, OMOCHHTE3 YPIICIH OacKapyIbIH
napaMeTpiiepiH OHTAMIaHABIPY. 3epTTey MEeH KOJJaHy J1a MaHbI3[bl MHKPOOPraHU3MAEPAiIH
TaHJAIl aJbIHFAH JaKbUIIAPBIHBIH ©CYIHE JKOHE KBIIIKBUI TY3UTy YPAICIHIH THIMAUIIriHE OHTANUIIbI
XKarnainapasl naiganany [9]. A3oT neH kemipteri ke3aepi, pH, Temneparypa, KyibTypa TUTPI -
CYT KbIIIKBUIBIH OHIPYIIIre )KOHE OHBIH OHIMIUIITIHE 9Cep €TETIH Ocipy 9/1iCi CHIKTHI (hakTopap
apKbLUIbI aHbIKTa1ab! [ 10].

JILA. banHuMKOBa €3 >KYMBICHIHAA aTall OTKEHJEH, CYT KBIIIKbUIBI OaKTepHUsIapbIHBIH
KEKEJereH INTaMAapbIHbIH KAacHUeTTepi, COHAAal - aK oJapAblH KOMOHMHAIMsICHl OipKarap
KepceTkimTep OoibIHIIa OaFragaHa/ibl, oJlap €H albIMEH MbIHATAP bl KAMTHUIBI: KBIIIKBLUT TY3YII1
OeJICeHIUTIK - CYT KbIIKbUIBIHBIH OeNriai 0ip H30MepiH KaJbIITaCThIPY YILIH JAKTO3aHbIH O6JIiHY
KeugamaeiFel MeH Teperairi [11, 12]. C. Ilredden xone Oackamap CYT KbIIIKbUIBI
OaKTepusIIapbIHBIH OPTYPIIl IITAMAAPHI TY3€TIH CYT KbIIKBUIBIHBIH KOHPHUTYpAIIUSIChIHA PTYPIIl
¢bakTopmapablH  ocepiH 3eprrenil. benrini  OGonraHnal, yakeITTBIH e©3repyl, HWHKyOanus
Temmneparypacel, pH >oHE KOPEKTIK opTa Kypambl, CYT KBIIIKbUIBIHBIH KOH(MUTYpalusICchiHA
aliTapibIKTail ocep €TKEeH KOK. 3epTTENreH JaKTOKOKK IITaMAapbIHbIH Kenmrimiri P-makrar, L.
bulgaricus xone L. lactis mrammaps! - ek R-nakrar, an L. helveticus xone L. acidophilus - exeyi
ne Oipnmedt memmiepae uzomepiep ImbFapaabl [13]. Ty3uireH cyT KBIIIKBUIBIHBIH (OpMAachl
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nakToOaKTepusuapabiH 6enriii Oip TypiHe ToH [14]. CyT KbIIIKBUIBI OaKTEPHUSIAPBIHBIH KBIIIKBLI
TY3€TiH O€JCEHIUIri ONapAblH CYTTEri ecy KapKblHbI MEH (EepMEHTAaTHBTI OelCeHILTIriHe
OaiinanpicThl. CyTTe ©CY KapKbIHBI TOMEH YKOHE THICIHIIE QJICI3 KBIIIKBUT TY3€TiH Ka0iteri 6ap
TAKTOOAKTEPHUSUIAPIBIH JKEKEJIeTeH TypJepiHe KOChIMIIA ocy (aKTopiapbl KaKeT (aIIBITKbI
aBTOJIM3ATHI, )KYTepi CHIFBIHIBICH koHE T.0.) [15, 16]. KpIKpu1 Ty311y O€ICEHAUTITT KYypaMbIHIa
JmakTo3a 0ap TPOOMOTHUKTEPIH epeKine OeNCeHIUNriHIH HOpPMallaHATBIH KOPCETKIIIl >KOHE
THICIHIIE XaHa OaKTEPUSUIBIK IperaparTapasl d3ipiiey Ke3iHAe JIaKTOOaKTepus IITaMMIapbIH
ipikTey kpuTepuiii 6obin Tadbutaast [17].

Marepuajaap MeH dicrep

Kympicta Anmatel 06bickl KackeneH aymaHblHIa— CYTTEH OOJIINT alTbIHFAH CYT KhIIIKBUTBI
mukpoopranusmaepi (Lactococcus lactis K-1, Lactobacterium bulgaricus K-3, Streptococcus
thermophilus K-2, Streptococcus lactis 6, Lactococcus lactis 8) >koHe JaKTO3aHBI alIBITATHIH
ameITKpUTap (Saccharomyces lactis 19 sxone Saccharomyces lactis 14¢) maiiganaHpuis!.

CyT KBIIIKBbUIBI MUKpoOopraHusMaepin ecipy yuriH MRS opracel maiipananbuigsr [18].
OpTtamarel KOMIPTET1 K31 — TIII0KO03a, a30T KO31 — alIbITKbl CHIFBIHIBICHI 00Jabl. TIpIILUTIKKE
Kabu1erTi )kacymanapasiH canbl (KOE/mn Hemece Tutp) ceinamansl 10 per cyiibinTy xoHe MRS
xoHe Calbypo arap KOCBUIFaH OpTachiHA ce0y ofiCiIMEeH aHbIKTaNHI [ 19, 20].

Kotukoin mysiny snepeusacein anvikmay. 10 M1 crepuiib/ii Maiibl albIHFaH CYTTEH TYpPaThIH
TYTIKKE 3€pPTTENIETIH IITaMMHBIH | UIMeT1 eHTi31tin, oHTaiiel Temneparypana (30-37°C) 16 carat
IIHAE TepMocTaTTa ecipil (KBIIKBUI TY3UTy DHEpPrHsChIH aHBIKTaFaH Ke3/e), COAaH KeliH
TUTPJICHETIH KBIIIKBUIIBIK aHbIKTAIABI [21].

Tumpnenemin KpluuKbl10vikmol anvikmay. 10 mn ceiHamara 20 mu guctwiaenaren H.O
xoHe 2 Tamibl 1% denondranenn kocwuiapl. Conan keiin ceiHamanap 0,1 NaOH com KbI3rbuIT
0osty maiima OoJsiraHFa JIeHiH TUTpAeHAl. TuTtpieyre xkidepinren skoHe 10-ra keOewtinren NaOH
kenemi (M) Teprep rpagyceiMeH (°T) KOpCEeTUITeH TUTPJICHETIH KBIMKBUIIBIKTBIH KOPCETKINI1
Ooe! [22].

Hortu:xesiep xoHe TAJNKbLIAY

Op TYpal cakray MEp3iMIHEH KEHIH CYT KBIIIKBUIBI OAKTEPHSIIAPBIHBIH KOHE JIAKTO3aHBI
BIABIPATaThIH AIIBITKBUIAPIBIH TIPMILUTIKKE KaOBUIETTUIIr 107-10° epitinaiciner 3 aana Iletpu
TabakmanapbiHaarel (oprama ecernreH) MRS sxone CaOypo arap KOCBUIFaH OpTachIHAA ©CIpiI
€CenTeNiHal, WHKYOanusIaH KeWiHr1 KoJoHusapasl canay kesinme 30+1°C »xone 37+1°C 48
carar IiHAe eCipuUIreH, MUKPOOPTraHU3MICP/IIH TIPIIUTIK €Ty MaibI3bl, MUHEPAIIbl Mail KaOaThI
acThIH/A CaKTaFraHHAaH KeiiH kosoHust Kypaymbl Oipiikrep (KKB) caHblHBIH opTama MoHI
norapudmre KaTbicThl TaObUIABL [epextep CrhromeHTTIH | KpuTepuiii OoWbIHIIA ©HIEIl
(karesnep KeNTipiIMereH, OMTKEH1 TY)KbIPhIMIAP aMKbIH albIpMaIIbIIBIKTAPFa HETI3/ICTCH).
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Cyper 1- MuHepanipl Maii Ka0aThl aCThIH/A CAKTallFaHHAH KeWiH KOHCOPIUYMFa KipeTiH CyT
KBIIIKBLIBI MUKPOOPTaHU3MJIEPIH KOHE JIAKTO3aFa alllbITKbUIAPIbI 06JIeK ocipy Ke3iHerl kacyaiap
CaHBIHBIH ©3TePYiHIH CaJbICTBIPMAJIbI AUATPAMMACHI

Munepanabl Maii KabaThl acThIHAA cakTayFa canbiarad AXJK KoHe JTaKTO3aHbI alllbITaThIH
ANIBITKBUTAPIBIH TIpIIUTiKKe KaObuteTTimiri 9 aimgan keiin 10-23% - ke neiliH TemeHaereHi
anpikTansl. (1-cypet). Consimen, Lactococcus lactis 8 sxone Lactobacterium bulgaricus K-3 eki
MITAMMBIHBIH TIPIIUTIK €Ty JACHTeii, MUHEepaaapl Mail KaOAaThIHBIH aCThIHAA CaKTay MEp3IMIHIH
conpiaaa 42-53,5% neitin romenaeni. Streptococcus lactis 6 mrammbl €H TYpaKThl OOJIBII MIBIKTHI,
OHBIH MaKCUMAaJJIbl TIPIIUTIK €Ty JAeHTeli 9 aif cakraranHaH keiid 81,9% Kypabl.

JlakTobakTepusiIapMeH OpraHUKaIbIK KbIITKBIIAAPBIH (CYT KBIIIKBUIBIH) TY3UTyl IIAPTTHI-
MaTOTeH/II MUKPOOPraHU3MJIEPTe KAThICThI aHTAarOHUCTIK OEJCEHIUTIK TEeTIKTEpiHiH Oipi OOJIBIT
cananaapl. OcbIiFad 0alIaHBICTBI KBIIIKBLT TY3UTY TUHAMHUKACHIH 3€PTTEY JIAKTOOAKTEPHUSIIAPIbIH
OMOJIOTHSUTBIK ~KACHUETTEPIH CHIATTayJa MaHBI3Ibl KE3€H peTiHJe KapacTelpbutanbl. bi3
CTEPWJIBJICHTEH Malbl aJblHFaH CYTT€ JIAaKTOOaKTepusIapabl ocipy Ke3iHAe THUTPJCHETIH
KBIIIKBUIABIKTBIH ©3repy JMHAMUKACHIH aHBIKTAIBIK.

Kecre 1 - Y1 y3akTeIFbIHa OaiJIaHBICTBI MHHEpAIABl Mail KabaThl acThIHIA CaKTaFaHHAH KeHiH
KOHCOPIIMYMFa KIpeTiH CYT KBIIMIKBUIBI OaKTepUSUIAPBIHBIH JKOHE JIAKTO3a AIBITATHIH AIIBITKBIIAP/IBIH
KBITIKBUT TY3yITi OenceHaiiri

; CYT KBITIKBLTBI YHBITY Y3aKTHEBI 3% TutpaeHeTiH KbIIIKBUIIBIK, °T
AKTCPpHUAIIaPBIHBIH KOHE o .
YUBITKBIHBI €HI'13Y o o o
JIAKTO3aHBI AlILITATBIH . Bacranker | 3 ait 6 aif 9 aii
KE31Hae, carat
alIBITKbUIAPABIH IITAMMIAPEI
1 2 3 4 5 6
Streptococcus lactis 6 16 75 70 65 55
Lactococcus lactis 8 16 97 85 60 52
Lactococcus lactis K-1 16 80 70 60 55
Streptococcus thermophilus K-2 16 100 85 75 63
Lactobacterium bulgaricus K-3 16 95 80 75 65
Saccharomyces lactis 14c 16 200 195 180 170
Saccharomyces lactis 19 16 210 200 190 180

EH 66J’IC€H,Z[i KbIIIIKbBIJI eHiMz[epi JIAKTO3aHbl aAlIbITATBhIH AIIbITKBIJIAPABIH MTaMMIAapbl
ekeHairi ansikTanapl. Saccharomyces lactis 14c -200°T sxone Saccharomyces lactis 19- 210°T,
opTala KbIIIKbUI TY3YIIUIep CYT KBIIIKBIIBI OaKTepHsIapbIHbIH IITamaapbl 60ssl; Lactococcus
lactis 8 - 97°T, Streptococcus thermophilus K-2 - 100°T, Lactobacterium bulgaricus K-3 — 95 °T,
anci3 KpIIKbLT TY3rim Streptococcus lactis 6 - 75°T, Lactococcus lactis K-1 -80°T munepanabl
Mmai Ka6aTLIHLIH ACTbIHAA CaKTay HpOI_IeCiHI[C CYT KbIIIKBLIbI 6aKTepI/I$IJ'IapLI JKQHE JIaKTO3a

119



MHUKPOBHOJIOI'US "KOHE BUPYCOJIOI'UA ISSN 2304-585X Ne4 (39) 2022 www. imv-journal.kz

aIIBITATBIH AIBITKBIIAP/IBIH KBIIIKBLT TY3YII OCICEHAUTITIHIH o3repyiHe KaToIicThI (1-kecte) 9 aii
iminge Oyn kepcerkim 5-18% - nmeH acmaiTeiHIall MeumiepAe TOMEHIETEHI AaHBIKTaJIbI.
Epexmenik Lactococcus lactis 8 mrammbiiga 60mb1, OHbIH Oencenaitiri 45%-ke ToeMeHaesi.

En Oencenai kplukbuiganabipreimTap; Lactobacillus casei 139 - 60°T, Lactobacillus
plantarum 53h - 55°T sxone Lactobacillus salivarius 8g - 50°T, Lactobacillus curvatus 18g- 45°T
xone Lactobacillus acidophilus 27w - 42°T, anci3 keimikel1 Ty3ymiiiep - Lactobacillus curvatus
189-45°T xone Lactobacillus acidophilus 27w-42°T, oanci3 keiuksut Ty3rimrep Lactobacillus
plantarum 2 - 22°T »xone Lactobacillus cellobiosus 20-20°T 6os1s1 (2-kecTe).

Kecre 2-KomieKIUsUIbIK CYT KbIIIKbUIbI OaKTEPUSIIAPBIHBIH KBIITKBII TY3YIII OCJICSH IUTIri

YUBITY Y3aKThIFBI

CYT KBIIIKBUIABI OAKTEPUSIAP IbIH 3% YHBITKBIHBI KbImkpu1apiH Ocy TeMiiepaTypacsl,

KOJISKITUSIIBIK, IITaMMIaphbl EHTI3y Ke3iHJIe, Ty3inyi, Oactan °C
carart

1 2 3 4
Lactobacillus plantarum 2 16 22 35
Lactobacillus plantarum 22 16 35 35
Lactobacillus plantarum 53H 16 55 35
Lactobacillus acidophilus 27W 16 42 35
Lactobacillus curvatus 18g 16 45 35
Lactobacillus casei 139 16 60 35
Lactobacillus casei /73a 16 30 35
Lactobacillus salivarius 8g 16 50 35
Lactobacillus fermentum 27 16 35 35
Lactobacillus cellobiosus 20 16 20 35

Nel koncopumymusie (Lactococcus lactis K-1, Streptococcus thermophilus K-2,
Lactobacterium bulgaricus K-3 >xone makto3a ambsITKbICEI Saccharomyces lactis 19) skone
koHcopiuyM Ne6, Streptococcus (Streptococcus Nel) ONMyASIUACHIHBIH ©3TEPTiITIIHE 3€PTTEY
xypriziami. Lactococcus lactis 8, Saccharomyces lactis 14C), cyT KbIIIKbUIBI OaKTEPHSIAPBIHBIH
mITaMMJIaphl T€TEPOTCHIUTITIH KOpCeTTi. THIFbI3 KOPEKTIK OpTaHbIH OCTIHAE CYT KBIIIKbUIBI
OaKTepHsUTApBIHBIH AMaMeTpi 2-4 MKM IIaMachblHIa, JOHEC, JMOHTreJeK, IIETI Teric, aK TYCTi
KOJIOHUSIIAp TY3UICTIHI 2-CYpeTTe KOPCETUITeH.

) ' r)
Cyper 2 - CyT KbIIIKbULABI OaKTepUSATIapbIHBIH MOMYJISIUSUIBIK ©3TeprillTiri
Eckepry: a) Lactococcus lactis K-1, o) Streptococcus thermophilus K-2, 6) Lactobacterium
bulgaricus K-3, B) Streptococcus lactis 6, r) Lactococcus lactis 8
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Cyper 3 - nakrodepMeHTAHSIIAYIIIBI AlllLITKBLIAPABIH MOP(HOIOTUsACH KopceTiireH. ThIFbI3
KOpEKTIK OpTaHBIH OCTIHJIE JaKTO3aHbI alllBITATHIH AIIBITKBIIAD AUAMETPi 6-8 MKM [IaMachbiH/a TOHEC,
JOHTENEK, IIET1 Teric, aK TYCTi KOIOHHSIIAp Ty3eli

CYT KBIIIKBUIBIHBIH €H IMePCTICKTUBAIBI MITAMM-TIPOJIYIICHTIH TaHIAYy YIIiH CYT KBIITKBLIBI
OaKTepUsUIAPBIHBIH 5 KYJbTYPAChIHBIH JKOHE JIAKTO3aHBI AIIBITATBIH AlIBITKBUIAPJBIH 2
KYJIBTYPAChIHBIH KBITIKBUI T3y Ka0ineri 3epTrenai. CyT KbIIIKBUTEI OaKTepHsUIap KOJOHHUSICHIHBIH
JKOHE JIAKTO3aHBI AlIBITAThIH AIIBITKBUIAP/IBIH S HYCKACHI TAHIAJJIBI.

300
250
= =St lactis 6
200 .
4 L. lactis 8
E |, |actis K-1
150
g =—=5t. thermophilus K-2
et

=== | actobac. bulgaricus K-3
100 -
=S lactis 14c

S lactis 19
50

0 T T T T T 1
Bacrtanke!r 1 8apvaHT2 8apWaHT3 BapuaxT4 Bap1aHTS sapuaHT

Cyper 4 - KoHcopuimyMFa KipeTiH CyTKBIIIKBUTBI OaKTepHsIap MEH JIAKTO3aHbI AlllbITATHIH
AIIBITKBUIAP IBIH TAHIAT AJIBIHFAH HYCKAJAPBIHAA KBIIIKBUIBIKTEIH 63Tepy TUHAMIKACHIH aHBIKTAy

CyT kpinikbuUIbl OakTepusiiapasiy Lactococcus lactis 8 xxone Streptococcus thermophilus K-
2 mTaMMJApbIHBIH TaHAN albIHFAaH 5 HYCKACBIHBIH ilIiHAe eH Oencenni 6onbim No2 sxone Ned
HYCKayapbl TabbLIampl. Streptococcus lactis 6, Lactococcus lactis K-1 mtamaapsinga opraiia
KBIIIKBLT TY3eTiH Nod sxone Ne5 Hyckasmapsl skone Lactobacterium bulgaricus K-3 mrraMmbingarst
Nel sxone Ne3 Hyckayapbl aHBIKTaIbI. belceHai KpIIIKbLUT Ty3y KaOineTi JaKTO3aHbl alllbITAThIH
Saccharomyces lactis 14c sxone Saccharomyces lactis 19 ambitkputapbiga Ne2 skone Ne 4
HYCKaJapbIHa Kepiuai (cyper- 4).
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Eckepry: a) Lactococcus lactis 8 Ne2 myckacsr; 9) Ne 4 nycka Lactococcus lactis 8; 6) Ne2
Hycka Saccharomyces lactis 14 c¢; 8) Saccharomyces lactis 19-usir Ne4 Hyckacs

Cyper 5 - KoHcopuinyMFa KipeTiH CyT KbIIIKbIIbI OaKTepUsIap MEH JTaKTO3aHbl alllbITATHIH
aAIIBITKBI IITAMM/IAPBIHBIH TAHJIAI AJbIHFAH HYCKAJIAPIHIAFbl TUTPJICHETIH KbIIIKBUIIBIK KOPCETKILITEepi

Koncoprimymra KipeTiH CYT KbIIIKBLIBI OaKTEPHUSIAPBIHBIH ITAMM/IAPBIHBIH HYCKAJIapbIHAA
TUTPJCHETIH KbITIKbUIABIFB 70-85°T apanbireiaaa 0omampl, Oy - oprama OelICeHAUTIK OO
caHajael, ar oHbIH mapaMerpiepi 90 °T 6acrtam 110°T- ngeitin sxorapbl 0OIABI. AliTa KETY KEpeEK,
Saccharomyces lactis 19 mrammbr 200-240°T TUTpACHETIH KBIIIKBUIIBIKTBI KYpaHThIH TaHIaIl
anpiaFad No4 HYCKa/ia, CaJBICTBHIPMAIIbI TYPJIE JKOFaphl KBIMIKBUT TY3y OEJICEHAUTIIIH KOPCETTI.
Tutpnenerin KpIKbLIABIFBI 20-60°T apanbiFbiHaa OOJIATHIH KOJUIEKIMSUIBIK CYT KBIIITKBIIBI
OaxTepusIapbl OEJICEH I eMec OOJIBITI CaHaIa IbI.

Hotmwxkenepai KOpeITBIHABIIAN KeJle, TaHIal aJIbIHFaH OeC KyIbTypa HYCKaJIapbIHbIH IIIiH/e
Lactococcus lactis 8 sxone Streptococcus thermophilus K-2 ¢yT KbIIIKBIIBIHBIH [T€PCIIEKTHBAIIBI
OHJIIpyIIiiepl OOJBIN TaObLIaAbI JeTeH KOPBITHIHIBI jkacayFa Oonaabl. Onap 6acka 3epTTeirexH
ITaMMIapMEH CaJbICThIPFaH/Ia JKOFAaphl KBIIIKBLT Ty3y OenceHaunirin kepcerri. Koncopruymra
KIpeTiH CYTKBIIIKbUIBI OaKTEepHUsIapbl MEH JIAKTO3aHBI AlIBITATHIH AIIBITKBLIAD MITaMMIAPBIHBIH
HYCKAJIapblH IPIKTEY - YIO Y3aKTBIFbl KOHE KBIIIKBUI TY3y O€JICEHAUIIr1 CUSKTBI MapameTpiep
OOMBIHIIA )KYPT13UIA1 )KoHE OosaliakTa ojiap/ibl MPOOUOTHKTEP PETiHe Malgananyra 60aaabl.

DOKCIEPUMEHTTIK JKYMBICTAD HOTHXKECIHIE aJjbIHFAaH MOJIMETTEpP CYT KbIIIKBLIBI
OaKTepusIIapbIHBIH KOJUICKIUSUIBIK IITaMIAPbIMEH CAllbICTBIPFaHAa KOHCOPIMYMFa KIpEeTiH CYT
KBIIIKBLIBI OaKTepHUsIapbl MEH JAKTO3aHbI AllIBITAThIH AIlIBITKBLUIAP/IBIH JKaKChl KBIIIKbLUT TY3€TiH
KaOLIeTiH KepceTei.
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Abstract

The article presents experimental data on the viability and acid-forming activity of lactic acid bacteria
and lactose-fermenting yeasts included in the consortium, as well as lactic acid bacteria stored in the
collection of microorganisms of the NPC of Microbiology and Virology in mineral oil. The data obtained
indicate a good acid-forming ability of the strains of lactic acid bacteria and lactose-fermenting yeasts
included in the consortium, compared with the collection strains of lactic acid bacteria.

Keywords: acid-forming activity, lactic acid bacteria, lactose-fermenting yeast, viability, population
variability.

Lactic acid is widely used in the food industry for the production of beverages, marmalade,
in canning processes [1]. It is also used in feed production and in heavy industry. Lactic acid
polymerizes well. The demand for it has grown due to the possibility of its use as a feedstock for
biodegradable polymers, oxygenated substances, plant growth regulators and special-purpose
chemical products [2]. Microbiological synthesis of lactic acid is much more cost-effective than
chemical synthesis [3-6]. Lactic acid producers homofermentative lactic acid bacteria are used as
part of probiotics for the treatment of humans and young animals [7, 8].

An important area of work on the optimization of lactic acid production is the study of the
biological properties of lactic acid fermentation producers, selection of active homofermentative
lactic acid bacteria, optimization of biosynthesis process control parameters. It is also important
to study and apply optimal conditions for the growth of selected cultures of microorganisms and
the effectiveness of the acid formation process [9]. By means of such factors as nitrogen and carbon
sources, pH, temperature, cultivation method, affecting the titer of the culture-producer of lactic
acid and its productivity [10].

As L. A. Bannikova notes in her work, the properties of individual strains of lactic acid
bacteria, as well as their combinations, are evaluated by a number of indicators, which primarily
include: acid-forming activity - the rate and depth of lactose cleavage with the formation of a
certain lactic acid isomer [11, 12]. S. Steffen et al. studied the influence of various factors on the
configuration of lactic acid formed by different strains of lactic acid bacteria. As it turned out,
changes in the time, incubation temperature, pH and composition of the nutrient medium did not
significantly affect the configuration of lactic acid. Most of the studied strains of lactococci
produced - P-lactate, strains of L.bulgaricus and L.lactis - exclusively R-lactate, and L. helveticus
and L.acidophilus - both isomers in the same amounts [13]. The form of lactic acid formed is
characteristic of a certain type of lactobacilli [14]. The acid-forming activity of lactic acid bacteria
is due to their high growth rate in milk and enzymatic activity. Certain types of lactobacilli, which
have a low growth rate in milk and, accordingly, a weak acid-forming ability, need additional
growth factors (yeast autolysate, corn extract, etc.)[15, 16].The activity of acid formation is a
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normalized indicator of the specific activity of lactose-containing probiotics and, accordingly, a
criterion for the selection of lactobacillus strains in the development of new bacterial preparations
[17].

Materials and methods

Lactic acid microorganisms were used in the work (Lactococcus lactis K-1, Lactobacterium
bulgaricus K-3, Streptococcus thermophilus K-2, Streptococcus lactis 6, Lactococcus lactis 8) and
lactose-fermenting yeasts (Saccharomyces lactis 19 and Saccharomyces lactis 14c) included in
the consortium, which are isolated from fermented dairy products of Kaskelensky district of
Almaty region.

MRS medium was used for the cultivation of lactic acid microorganisms [18]. The source of
carbon in the medium was glucose, the source of nitrogen was yeast extract. The number of viable
cells (CFU/ml or titer) was determined by 10-fold dilution of the sample and seeding on agarized
MRS and Saburo media [19, 20].

Determination of the energy of acid formation. 1 loop of the studied strain was inserted
into a test tube with 10 ml of sterile skimmed milk and thermostated at an optimal temperature
(30-37 ° C) for 16 hours (when determining the energy of acid formation), after which the titrated
acidity was determined [21].

Determination of titrated acidity. 20 ml of distilled H20 and 2 drops of 1% phenolphthalein
were added to 10 ml of the sample. The samples were then titrated with 0.1 NaOH until a faint
pink staining appeared. The volume (ml) of NaON used for titration and multiplied by 10 was an
indicator of titrated acidity expressed in Turner degrees (°T) [22].

Results and discussion

The viability of ICD and lactose-fermenting yeast after various storage periods was
evaluated by surface sieving from dilutions 107 - 10° in 3 Petri dishes (with the calculation of the
average value) on agarized media MRS and Saburo counting colonies after incubation at 30 + 1
°C and 37£1°C for 48 h. The percentage of survival of microorganisms was found in relation to
the logarithm of the average value of the number of colony-forming units (CFU) after storage
under a layer of mineral oil. The data were processed according to the Student's 1-criterion (errors
are not given, since the conclusions are based on obviously significant differences).
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Figure 1 — Comparative diagram of changes in the number of cells during separate cultivation of
lactic acid microorganisms and lactose-fermenting yeasts included in the consortium after storage under a
layer of mineral oil

It was found (Figure 1) that the viability of ICD and lactose-fermenting yeast stored under a
layer of mineral oil decreased to 10-23% after 9 months. Thus, the survival rate of two strains of
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Lactococcus lactis 8 and Lactobacterium bulgaricus K-3 by the end of the shelf life under a layer
of mineral oil decreased to 42-53.5%. The most resistant strain was Streptococcus lactis 6, the
maximum survival rate of which after 9 months of storage was 81.9%.

The formation of organic acids (lactic) by lactobacilli is considered one of the mechanisms
of antagonistic activity in relation to conditionally pathogenic microorganisms. In this regard, the
study of the dynamics of acid formation is considered as an important stage in the characterization
of the biological properties of lactobacilli. We determined the dynamics of changes in titrated
acidity during the cultivation of lactobacilli in sterile skim milk.

Table 1 - Acid-forming activity of lactic acid bacteria and lactose-fermenting yeasts included in the
consortium after storage under a layer of mineral oil, depending on the duration of coagulation

Duration of . -~
Strains of lactic acid bacteria and coagulation when Titrated aC|d|t6y, deg
lactose-fermenting yeast applying 3% starter 3 9
i ppcﬁltl?re, hour Source month month month
1 2 3 4 5 6
Streptococcus lactis 6 16 75 70 65 55
Lactococcus lactis 8 16 97 85 60 52
Lactococcus lactis K-1 16 80 70 60 55
Streptococcus thermophilus K-2 16 100 85 75 63
Lactobacterium bulgaricus K-3 16 95 80 75 65
Saccharomyces lactis 14c 16 200 195 180 170
Saccharomyces lactis 19 16 210 200 190 180

It was found that the most active acid producers were strains of lactose—fermenting yeast
Saccharomyces lactis 14c¢ - 200°T and Saccharomyces lactis 19 — 210°T, moderate acid—forming
strains of lactic acid bacteria Lactococcus lactis 8 - 97°T, Streptococcus thermophilus K-2 - 100°T,
Lactobacterium bulgaricus K-3 - 95 °T, weak acid-forming Streptococcus lactis 6 - 75 °T,
Lactococcus lactis K-1 -80°T. With regard to changes in the acid-forming activity of ICD and
lactose-fermenting yeast during storage under a layer of mineral oil, it was found (Table 1) that
within 9 months this indicator decreased by no more than 5-18%. The exception was the strain
Lactococcus lactis 8, whose activity decreased by 45%.

Table 2 - Acid-forming activity of collection lactic acid bacteria

Duration of
Strains of collectible lactic acid coagulation V},’he” Acid formation in Growth 0
bacteria applying 3% milk. °T temperature, °C
starter culture, '
hour
1 2 3 4
Lactobacillus plantarum 2 16 22 35
Lactobacillus plantarum 22 16 35 35
Lactobacillus plantarum 53H 16 55 35
Lactobacillus acidophilus 27W 16 42 35
Lactobacillus curvatus 18g 16 45 35
Lactobacillus casei 139 16 60 35
Lactobacillus casei /73a 16 30 35
Lactobacillus salivarius 8g 16 50 35
Lactobacillus fermentum 27 16 35 35
Lactobacillus cellobiosus 20 16 20 35
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It was revealed that the most active acid producers are strains of collectible lactic acid
bacteria Lactobacillus casei 139 - 60°T, Lactobacillus plantarum 53H - 55°T and Lactobacillus
salivarius 8g - 50°T, Lactobacillus curvatus strains 189 - 45°T and Lactobacillus acidophilus 27W
- 42°T were moderate acid-forming agents, Lactobacillus plantarum 2 - 22°T were weak acid-
forming agents and Lactobacillus cellobiosus 20 - 20°T (Table 2).

The study of population variability of consortium No.1 (Lactococcus lactis K-1,
Streptococcus thermophilus K-2, Lactobacterium bulgaricus K-3 and lactose-fermenting yeast
Saccharomyces lactis 19) and consortium Ne 2 (Streptococcus lactis 6, Lactococcus lactis 8,
Saccharomyces lactis 14c), strains lactic acid bacteria showed heterogeneity. Figure 2 shows that
on the surface of a dense nutrient medium, lactic acid bacteria form similar colonies of about 2-4
microns in diameter, convex, round, smooth, white.

o )

Note: a) Lactococcus lactis K-1, b) Streptococcus thermophilus K-2, ¢) Lactobacterium
bulgaricus K-3, d) Streptococcus lactis 6, e) Lactococcus lactis 8
Figure 2 - Population variability of lactic acid bacteria

Figure 3 shows the morphology of lactobacillus yeast. On the surface of a dense nutrient
medium, lactose-fermenting yeasts form colonies about 6-8 microns in diameter, convex,
round, smooth, white.

Figure 3 - Population variability of lactose-fermenting yeast

To select the most promising strain-producer of lactic acid, the acid-forming ability of 5
cultures of lactic acid bacteria and 2 cultures of lactose-fermenting yeast was studied. 5 variants
of a colony of lactic acid bacteria and lactose-fermenting yeast were selected.
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Figure 4 — Determination of the dynamics of acidity changes in selected variants of lactic acid
bacteria and lactose-fermenting yeasts included in the consortium

Of the selected 5 variants of lactic acid bacteria strains Lactococcus lactis 8 and
Streptococcus thermophilus K-2, the most active variants are Ne2 and Ne4. Moderate acid-
forming variants Ne4 and Ne5 in strains Streptococcus lactis 6, Lactococcus lactis K-1 and
variants Nel and Ne3 in the strain Lactobacterium bulgaricus K-3. The active acid-forming
ability was manifested in variants Ne 2 and Ne4 in lactose-fermenting yeasts Saccharomyces
lactis 14c and Saccharomyces lactis 19 (Figure 4).

c)

Note: a) Ne2 variant Lactococcus lactis 8; b) Ned variant Lactococcus lactis 8; ¢) Ne2
variant Saccharomyces lactis 14c; d) Ne4 variant Saccharomyces lactis 19.

Figure 5 - Indicators of titrated acidity in selected variants of strains of lactic acid bacteria and
lactose-fermenting yeast included in the consortium

In variants of strains of lactic acid bacteria included in the consortium, the titrated acidity
of which ranges from 70-85 °T, are considered to be moderately active, and those with this
parameter over 90-110 °T highly active. It should be noted that the strain Saccharomyces lactis
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19 showed a relatively high acid-forming activity in the selected variant Ne4, the titrated acidity
of which ranges from 200-240 °T. Collection lactic acid bacteria, the titrated acidity of which
ranges from 20-60 °T, are considered inactive.

Summarizing the results obtained by us, we can conclude that out of the selected five
culture variants Lactococcus lactis 8 and Streptococcus thermophilus K-2 are promising
producers of lactic acid. They showed high acid-forming activity, in comparison with other
studied strains. The selection of variants of strains of lactic acid bacteria and lactose-fermenting
yeast included in the consortium was carried out according to parameters such as the duration
of coagulation and acid-forming activity and in the future they can be used as probiotics.

The data obtained as a result of experimental work indicate a good acid-forming ability
of the strains of lactic acid bacteria and lactose-fermenting yeasts included in the consortium,
compared with the collection strains of lactic acid bacteria.
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