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Tyiiin

3epTTeyaiH MaKcaThl MMEPCIEKTUBTI POOMOTHKAIIBIK IITaMMIAPIBI Vi JKaFqaibIHIa TalibIH aFaH.
Ome CcyTi, KBIMBI3, IIIy0aT, KaThIK, alipad CYTKBIIIKBUIIGI TaFaMaapAaad Oerin amy.

[IpoOuoTHKanbIK MUKPOOPTaHU3MIEP/IiH aJTre3UBTI KACHUET] aCKa3aH-11IeK IIBIPHIIITH KaOBIFEIHBIH
SMUTENUH JKacyaNapblH OAMIaHBICTRIPATHIH PEIIETITOPIIAP YIIIH MATOTEH/II XKoHE MIIpiK OaKTepHsIapMeH
Oocekenecy KabinmeTTimiri Tekcepinai. bencermi 16 CyTKBIIKBUIIBI OaKTePUSIIAPIBIH iITIHEH KOFAPHI )KOHE
optama kepcerkimrepre ue 12 mrammel ipikrenin ansiasl. Bruker MALDI-TOF BIOTYPER xyiieci
apKbUTEl HAeHTHUKausay Oapeickinaa oiap Lactobacillus TysICTbIFbIHA 5KaTaThIH 7 TYP1 aHBIKTANABL: L.
plantarum, L.rhamnosus, L. casei, L. paracasei, L. brevis, L. bulgaricus socone L. acidophylus. AHbIKTaNFaH
7 MTaMMHBIH aJIr€3UBT1 OCJIICEHIIIT KOFAPhl IOPEIKEHI KOPCETTI.

3epTTey HOTIDKECIHAE ajblHFaH O€JICeH/Al IITaMMIaplaH NPOOHOTHKAIBIK KOHCOPIIHYM
Lactobacillus paracasei S-612, Lactobacillus plantarum S-106, Lactobacillus plantarum S-414,
Lactobacillus rhamnosus S-811, Lactobacillus acidophylus S-1, Lactobacillus brevis S-2, Lactobacillus
fermentum d-4 skubIHTEIFBI KypHUTIBL. [IPOOHOTHKAIBIK KOHCOPITUYM QJIKOTOJIb/Ii CYCHIHMEH 3aKbIMIaJIFaH
1IIK1 aF3a KybIC MYILIEJIEPIiH TY3€Ty YLIIH MPOONOTHKANBIK OHIM XKacay YIIiH TaHJAJIbII aJIbIHIBI.

Kiarri ce3mep: CYTKBIIKBUIABI OakTepusuiap, JIaKTOOAKTEpHsUIap, MPOOHOTHKTEP, aAre3uBTI
OeNceHUTIK, ITaMMaap.

FrutbiMu - 3epTTey *KYMBICTBIH 0acThl MaKCaThl aJKOTOJIbII CYCHIHIAPMEH 3aKbIMIaHFaH
IIKI aF3a KybIC MyIlIeJepiHe OH Jacep eTeTiH, OoJyamiakra NpOoOHMOTHUKAIBIK OHIM alyjaa
KOJIAHBUIATHIH MPOOMOTUKANBIK MEPCIIEKTUBTI MITaMMIap ay OOJIBIT TaObLIA b,

[IpoOGuoTukTepaiH Ka3ipri 3amMaHayd TYXKbIPHIMIAMachl COHFBI OHXKBUIIBIKTA KapKBIHIBI
namu Oactaapl[1].

Kasipri yakpeirra Kazakcran xankel, OYKUT 9JieM CUSKTHI, IYPHIC TAMaKTaHyFa )KOHE Maki1abl
OHIMIEP/11 KOJIJIaHy, OHBIH 1II1H/Ie KYpaMbIHJ1a TPOOHOTHKTEP O6ap OHIMACP/Il TYTHIHYFa MYIJICII.
Ocpiran OaiTaHBICTBl KaHAa NPOOMOTUKAIBIK MHKPOOPTaHU3MAEPAl 137eyre OarbITTaliFaH
3epTTeyJiep ©3€KTi OOJBIN OTHIp. ANIBITBUTFaH (YHKIIMOHAIABI TaFamaapbl JaWbIHAAY YIIiH
NpOOMOTHKANBIK IITAMMJAp PETiHAE AHBIKTAIFaH JKOHE CHUIATTAJFaH MHUKPOOPTraHU3MICPAiH
Ta3a, OMIpIIEH IIITaMMIaphl KOJIAaHbUIaab! [2].

Byrinri Tanna mpoOUOTHKTEPTe Tipi MUKPOOPTaHU3MIEPAl JKAaTKbI3aMbI3. SIFHH, aJaMHBIH
HETri3r1 MUKPOQIOPACKIHBIH OKUIIEpl PETIH/IE aCKa3aH-1IIEK KOJIbIHA KETKUTIKTI MOJIIIep/Ie CHIeH
Ke3le OCNICeHNTITH, OMIpPHICHIITIH CaKTalIbpl JKOHE JEHCAyJbIFbIHA OH ocep eTel.
[IpoOuotukrep  perinae  OudumobakTepusIapAblH  OPTYpPJi  Typiiepl  KOJAaHBLIAIbI
(Bifidobacterium longum, B. breve, B. infantis, B. bifidum, B. adolescentis, B. animalis),
naktobakTepusutap (Lactobacillus rhamnosus, L. acidophilus, L. casei, L. bulgaricus, L.
gasseri)xone Oackamapsl Mukpoopranmsmuep (lactococcus cremoris, L. lactis, Streptococcus
thermophilus, Enterococcus faecium, Saccharomyces boulardii). I'eHeTHKaaBIK OPTYPILTIKTIH
apkacelHIa onap Oip-OipiHeH KacueTTepi OOWBIHIIA aWTapibIKTail epekieneHeni.byn FputbiMu-
3epTTey KYMBICHI MPOOMOTUKTEP Il MEAUIIMHA, OHAIPIC CaNachlH/A, aybUIIIAPYalTbUIBIFBIHIAFbI
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©3CKTI MoceneepAl ey YVIIH >aHa IMEpPCIeKTUBTI OMOJIOTHSIIBIK MpenapaTTapabl Kypy
macesenepine apuanran [3]. Bipak 0i31iH 3epTTey )KYMBICHIMBI3/IBIH allFa KOMFaH TarChlpMajiapbl
OOMBIHIIIA JTAKTOOAKTEPHS TYKBIMAACTAPBIHBIH OaKTepHUsIIapbIH 3epTTeY OOJIBIN TaObLIabI.

[TpoOuoTuKanbIK OakTepusuIap SPTYPIAl MEXaHU3MAEP/l, SFHU COHBIH IMIiHIE MHUKPOOKA
Kapchl OallIaHBICTapABIH, MATOTEHAIK OaKTepHsUIapIbIH aAre3UsChIHBIH TOMEHJIEYl apKbLIbI
SHTEPOIATOreH/IEPTe KapChl KOPFAHBIC POITIH aTKapaibl [4].

[IpoGuotukTepaiy acep eTy MeXaHU3MAEpiHe MaTOTEHIIK
MHUKPOOPTaHU3MACPAIHOOCEKENECTITIHKOI0, OCYIH TEKEY KOHE UMMYH/IBIK MOYJISIINS KaTaIbl.
Oumnap imek snuTenuiiine sxadpica anaTbiH 6akTepHsap OOJBIN TaObUIFAHIBIKTAH, ACKa3aH-1IIeK
JKOJIBIHIIA KOJIOHHWSUIAphl enoylp OeliceHmi Typae Oosiambl 1a, OChUIAWIa CHMOWOHTTAp
apachIHAaalKbIH apTHIKIIBIIBIKTApFa Ne EKEHIH KopceTeli. AC KOPBITY )KYiHeciHe eHeTiH KeNTereH
OakTepusiap acka3zaH CoJli MEH ©T OpTachIHA TIPUILIITIH KOSl J1a, OCHI (pakTOpiapra Te3IM/Ii
MHUKPOOPTaHU3MIEp pETiHIEe MPOOMOTHKTEp aWKbIH epeKmenikTepin kepcereni. LLIbIpbImThi
KaOBIKTBIH OAIUTEIHMIIHE €HIN, oJap OJCEKENeCTIK EpeKIIeNK Ml aTajJaThlH MPOIECTIH
HOTIKECIHJIE MATOTeHIK MUKPOOPraHU3MICPAIH 6CylH Texeyre KaOuleTTi OOJbIln caHajalbl.
Tapuxu TypFbIIaH ajFaHza, Oyl MEXaHH3M MPOOHMOTHKTEPAl €MIIIK dcepre KOpCeTeTiH Heri3ri
MEXaHU3M peTiHAe KapacTblpaabl[5-7].IIpoOHMOTHKTEp YIIIH Heri3 peTiHAe CaHalaThlH
MHUKPOOPTraHu3MIEp Kelecijiel Tamanrapra caii 00Jysl THIC: 1)maroreHmi »oHe yiabl emec; 2)
acKa3aH-1IIeK OJIAPbIHIAFbl KHIIIKbUIAAP MEH OT KBIIIKbUIIAPbIHA TO3iMIl 0oiy; 3) ilIeKTiH
SMUTEIHH JKacylanapbiHa OeKiTinyi; 4)ilek »OoJbl KOJOHU3AIMICH apKbLIbl T3 Keberore; 5)
ilmekre MeTabonmu3zeHy; O6)ilmek HOPMOQIIOPAChIH TYPAaKTaHIBIPY; 7)AHOo(UIN3alUsIaHFaH
npenapaTTapbl aay IpoIecCiHae oMipIIeHIirin cakraysl [8].

CoHFBI KBUTIAPBIKYPaMbIH/Ia TIPOOUOTUKAJIBIK OaKTEepHsIIapbl Oap allbIThUIFaH OHIMICPIIH
naiganbel OCEpiHIH FHUIBIMU JISJNIENJICPIH aly MaKcaThbIHAA KOINTEreH 3epTTeyJep KYpriziii
[9].JIakTOOaKTEpUSITAPABIH ~ aCKa3aH-IIeK >KOJJAPBIHBIH IIBIPHIIITE  KAOBIFBIHBIH OCTiHE
JKaOBICYbI COTTI KOJIOHHU3ANMUTAHYBIHBIH OAacTamnKbl CaThUIAPBIHBIH Oipl OOJBINT CaHaIAbI
[10].3epTxananarsl aare3uBTi KaOUIETiH 3epTTEY 91iCi MHBA3USHBIH aJJIbIH aly/a IIEHIyIli e
aTKapapl J)KOHE JICINIeK KO3ABIPFBIIITAPBIHBIH KOJOHU3ALMUSCHI MEH OaKkTepusIapAblH Oocekere
KaOuneTTinirin ansIKTaiapl [11].Anare3uBti OenceHAiNiK omici - Oyl OaKTEpHSUIBIK >Kacyllla
KaOBIPFAChIHBIH O€TKI KOMIIOHEHTTEpPI MEH jkKacylla OETiHIH KOMIUIEMEHTapJbl KYPBLIbIMBI
apacblHIarel e3apa opekerrecy [12]. 3eprxaHanblk aare3wBTi OCICEHAUTIKTI aHBIKTAy Iici
MOTEHIMAIBI MEXaHU3MMEH OalIaHBICTBI JK30IOJIMCAXapUATEp, JUIMUATEP, KeMipcylap,
MeMOpaHaMeH OaiIaHbICKaH pELenTopiap KOHE HYKIEHH KBIIIKBULAAPH (hepMEHTTep eHMipici
6onbin TabwuIanel [13]. Amam aeHcaysbIFbIHA OH dcep OepeTiH, 3epTXaHANbIK IITaMMaap ilek
KYBICBIH/IAFbl KaCyIIAIapIMUTEIUIiHE)KA0bICY KaOlineTi Korapbl OOJFaHABIKTAH, MATOTCHII
MHUKPOOPTraHU3MICPACH KOpFail anmaTtblH KaOimeri me skorapeutaii Tycemi [14-15]. Anresmsri
OEJICeHIUTIK 9MIiCl - MHMKpPOOPTraHU3MAEPIiH Ke3-KeIreH THIFbI3 CyOCTpaTTap/ibl, COHbIH iIIiHAe
aJjlaM MEH JKaHyapjap YINajJapblH KOJOHHM3AIMsJIAyblH KaMTaMachl3 €TETiH KypAedi Kerl
KOMITOHEHTTI Tpouecc.byrinri KyHue aare3uBTi OeNCEHIUTIKTI 3epTTey YIIIH OPraHu3M HECiHIH
JKacymanapelH iN Vitro sxoHe N VIVO omicTep apKbUIbI 3€pTTEY YCHIHBUIFaH. Auaiiga in VIvo
omicTepizepTXaHabIK KaHyapiaapIbl KOJIAaHy apKbUIBIITAMMIAPABIH KO MOJIIEPIH 3epTTey
YIIIH ©T€ KOIl YaKbITThl Ka)XET €TETiHIH, COHBIMEH KaTap KbIMOAT >KOHE >KapaMChI3 €KCHJITIH
nonenyaeni. OcelFaH OaiIaHBICTHI OaKTEpPHUSIAPABIH aAre3UBTI OCICEHIUTITIH aHbIKTayaa in Vitro
OMICIH KoJaHy OaphIChIHAXacyagap peTiHe KUl SPUTPOLIUTTEP KOMTAHBLIAABI. Al KaJbIIThI
MHUKPOGIOpPaHbIH MaHbI3Abl (DYHKIMSUIAPBIHBIH Oipi OONBIN, OHBIH KOpPFAHBIC KacCHETTEpPiH
AHBIKTANTHIH KOJOHU3AIMSIFA TO3IMILTIK ITeH aare3ust 00JIbIn Ta0bbuTa 6! [16].

MuxkpoopranuzM MUKpO(DIOPACKIHBIH TYPAaKThUIBIFBl MEH KOPFAaHBIC KacHeTTepi kebiHece
aJIre3UBTI KacHeTKe OaiJIaHBICThI €KEHIH aTal OTKEH XOH. AATEe3UsHBIH apKaChIHIa PE3UICHTTIK
MHUKpPO(II0pa KOJOHNU3ALMAFA TO3IMIUTIK KACUETIH )KY3ere acbipasl. SIFHu, Onotontap/ sy Oerae
MHUKPOOPTaHU3MICPMEH KOHBICTaHYbIHA KON OepMeii oHe WH(MEKIUSUIBIK areHTTepACH
KOpFaHBIC TOCKAYBUIBIH JKacaiiibl. backamia aliTkanaa, aAre3ustHbIH MOJIEKYIAIbIK MEXaHU3MIepl
MaToTeH K hopMaliap YIiH Je, HopModaopa eKiaepi YiIiH ae ombeban 0obIn TabbLIab.
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3eprTTey MaTepuaaaapbl MeH dicTepi

Taza kynpTypanapasl 6ein amy

FouisiMu 3epTTey KyMbIChbiHA 16 CYTKBILIKBUIIBI KyJabTypanap AJIMaThl jkoHE AcTaHa
KaJlaJapblHIaFbl Y JKaFJalbIHIAFel CYT OHIMAEPCH, sSIFHU Oue CYTi, KbIMBI3, KaThIK, ITyOaTTaH
OemiHin anbiHAbl. CYTKBIIIKBUIIRI OaKTepHsuIapabl ecipy yiriH apHaiiel HiMedia dbupmachiHbIH
MRS kopekTik opTachl KOJIaHbUIIBL. SFHH, 06N alblHFaH KyJbTypajapAbl MUKPOadpOdHIIb I
warnaiina37°C rtemneparypanarbl (redLINE RI-53, TI'epmanus) tepmocratka 48 caratka
uHKyOanusra Koubuiabl. Ocbhl 3epTTey JKYMBICBIHBIH MakKcaThlHAA KOJIJAHBLIATHIH 9JIic
xansikapanblK ctanaaptka(ISO 8261, Cyt xoHe cyT eHiMaepi. MUKPOOHOIOTHSIIBIK 3epTTEyIep
YIIiH ChIHaMajapjpl, OacTamkbl CYCHEH3UsJIApAbl KOHE OHJIBIK CYHBUITYJIapibl OalbIHIAY
OOMBIHIIIA KA HYCKAYJIap)COUKeC OOJIBIN TaObLIaIbI.

Kanmer Geminin anbiaFaH, Taza KynbTypanap Bruker MALDI-TOF Biotyper xyiiecin
KOJIaHy  apKbUIbl  uaeHTuuumkamusgan — etkizuimi. Maldi-TOF  MS  yarinepining
JanibIHAATYBIKENeCiier 00abl: OanFbiH xeke Oip konoHussHB MSP 96 xbputThIpaThUIFan Oosat
Heicanara (Bruker Daltonik) Tikeneit aypicThipsin kKenTipai. Opi Kapaid 1 M KaHBIKKaH a-Cyano-
4-hydroxycinnamic acid (HCA) matrix solution epitinaicimen xa0biibin, 50% amneToHUTpHIIE -
2.5% TtpudTopykcyctsl KbiKbUIbiHAa (Bruker Daltonik) »xone Oesnme TemmepaTypachiHIa
kenTipiami [17].

3eprrey MakcaTbl OOibIHIIA opOip O6iHIN albIHFAaH MHUKPOOPTaHU3MIEpPre aJre3uBTi
OCJICEHIUTITIH aHBIKTAY OICI XKYpri3inai. MUKpoOpraHu3MACP/IiH aAre3uBTI OCICEHIITIK 9IiCi-
MUKPOOPTaHU3MJIEP/IiH KaTThl OETTEp/Ie KOHE ce3iMTal )Kacylianapaa ajacopOuusiany Kaoiieri
Oap mereH MarblHaHbBI Outmipemi. JKaiamel KyabTypajgapAblH aare3wschiH in Vitro skyiiecinme
amamusiH 0 (1) (Rh+) dopmanuuuzanusianran sputpoiutTrepinae B.bpumuc omictemeci
OoifpIHIIA 3epTTEN . MUKPOCKOHUSIIBIK 3€PTTEY OOMBIHIIIA KEM JIETEHIE 5 Kopy epiCiH/Ie KEMIHIe
100 »spuTpommTTEepAl CcaHAy >KYMBICHI JKYprizunmai. AxaresusHbiHOpTama kepcerkimi (AOK)
OoitpiHma aare3us kodhdummenti anpikTanapl. AOK O6ip sputpouuTTiH OeTiHe OEKiTiiareH
MHUKpOOTapIbIH OpTalla caHbl OOMBIHIIA aHBIKTANIBIN, 5 KOpy epiciHAeri 0apiblK SPUTPOLUTTED
(xeM gerenne 50 sputponut) canbl cananasl. Anre3usabiH 0—nen 1,0-re netiiari AOK — Henre
TeH, an 1,01 —-2,0 - remeHn, 2,01-4,01 - oprama,4,0-neHxoraphl aen cananaabl. KapacTeipbliran
SPUTPOLUTTEPAIH KBl CAHBIHAH SPUTPOLUTTEPAIH MaHbI3bI €CeNTel.

AnaM SpUTPOLUTTEPIHIH CYCIICH3HMICHIH JaiibIHAAY.

Anre3uBTi OeICEHAUTIKTI aHBIKTAY 9icin Komany yuriH (1) Rh+ tormrrars: (9 Mi1) anam KaHbI
abIHABL. AJTIBIHFaH KaHHBIH canMarsl 18,9609 r, an nuctunaenren cyabig canmars 18,9609 r etin
ekl mpoOupkara Oipael cajMakTa eJIICHINEeKI MpoOupka HeHTpudyra imriHe Kapama-Kapchl
KoibuLbl. Tek sputpountrepai Taza Oemnin amy ymin 0,9% narpuii xinopua ((NaCl) maccanbik
yreci @ (NaCl)= 0,9%) epitinaicinig oH ece keimeMmiMeH yin peT kybuibin, 10 muayTt 1500
aitnameiMaa  (Centrifuge CM-6M) tuentpudyranay omici apKbUIBl COJ  epiTiHIIICKaiTa
cycnieH3usutanbl. Kan yaTiCiHIH YCTIHEH capbl Cy OOJiHII, acTBHIHFBI OOJIKTE 3PUTPOIUTTEP
xuranabl. Oceutaiiia (1) Rh+ tomrars! KaH yirici Ta3ajiaHbIN Ta3a 3pUTPOLUT aJIbIH/IBI.

AnresuBTi Oencenainik omici OovbiHma 0,5 % ospurporut mademHganapl. On  yiriH
crepunaenred 50 Mn Hatpuii xmopun epitiHmici anbiabi, ofgad 0,250 mxn Hatpuilt xmopun
EpITIHIICIH aJIBITI TacTar, YcTiHe 250 MKJI 3pUTpOIUT KYHbIT apanacTeIpsuiasl. Jlaiisa 6onran 0,5
% >pUTPOLHUT ePITIHAICIMEH IITAMMAAP/ABI €HT13y AKYMBICTaphl KYPri3iimdi.

Opi Kapaii peakiusaraGT204-0096D cepusimarst U-Topi3/1i UIMMYHOJIOTHSUITBIK PEaKIIAsIapFa
apHanFaH Kakmarkl Oap 96 caHjaynibllUIaika KOJNAAHBUIABL [lmamkaHeIH —CcaHJjaydapblHa
JaWbIHAAIFAH TYTAac CYCIEH3Wsl eHri3uninm oTeipAbl. [lmamkara(0,250 MK HaTpuil XJIOPHA
EpITIHAICIH TONTBHIPBIN IIBIFBIN, 9P CaHJAyFa €HTI3eTiH IITaMMIAapiblH aTayjiapbl OeirijeHimn
aneiHabl. Tutpney apkpuibl Tonamkagad 1:4, 1:6, 1:8, 1:16 erim 0,25 MKi anbIinm TacTajdbIHBIT
OTBIpABI. Opi Kapaih OapiblK IuiamkaHbiH caHiaynapsiHa 0,5 % sputpount 0,25 mxin-gan
eHrizuial. JalpiH O0NFaH SPUTPOIUT EPITIHIALIEP] apanackaH ITaMmaapbl Oaprutamkadbi37°C
TEMIlepaTypara TepMOCTaTKa 3 caraTKa, opi Kapail KaJbllThl Temneparypagarbl 4eC
TOHA3BITKBIIIKA 24 caraTKa KOMBLIIEL.
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3epTTey HITHIKeIePi KIHe 01apAbI TAJIKBLIAY

bip Ttoymikren coH Iutamkamarel mTammaapabiH  0,5% SpUTpOIUT  epiTiHIICIMEH
OPEKETTECKeH HOTHXKECI aNbIHIBL. 3epTTey OapbIChIHAAAAre3UBTI OCNCEHIUTIKTI aHBIKTAY
MTaMMIapPMEH KYMBIC 1CTeY KUBIHABIKTHI TyABIpABL. CeOebi anplHFaH HOTHIKE OOMBIHINIA Oap/a
0,5% -ABIK SpUTPOLUT epiTiHAICIMEH TUTIPIETEHIET1 IPUTPOLUT TYHOACH! Keilip mraMmmaapaa
arpin Ketin oTeipasl. Keiibip mrammaap (1) Rh+ TomTarsl KaHMeH apanackaHia SpUTPOIIMTKE
XKaOBICHINT TYpaTHIHABIFBIH KepceTTi. CoHbIMEH KaTap, 3eprreyre PremiereESMHKpOCKOIIBI
apKbUIBl MUKPOCKOIMSUIBIK TaJ/ay >KacaJIbIHIBL.MHUKpPOCKONMSIBIK Tajlaayaa SpUTPOLUTTEPI
Kepy craiij oifHeri apKpUIbl iCKe achIpbULAbl. SIFHM, Oyn oifHek Oenriyi Oip KaJbIHIBIFBI
TETICTENTeH Xueri 6ap 76 X 26 cTaHmapTThI ©JIIIeM/IET IIBIHBI OlHEK. OJIETTe NIBIHBIHBIH O€Ti
TEric KoHE OipKenKi KalbHABIFBl 1 MM OoibIn Keneni. 3epTTelNin OTBIPFaH YJTIMEH IIbIHBI
apachIH/Ia KOIIPIIIKTePiHiH 00IybIHA K0 OepMeH/Il.

O

Cyper 1-Bosutvaras spuTporuT Cypert 2 — CyTKBIIIKBUIABI OaKTepusiIap
yKaOBICKaH pUTPOIUT (S-106 mTamsr )

Cyper 1 - ne Oosimaran (1) Rh+ Tom kaHbiHaH OeJiHIN alblHFAH Ta3a OOsIMaraH
spurpouutTep O6epinareH. bosiamaran SpUTPOIUTTEP 3€PTXAHAIBIK MIBIHBI QMHEKKE TaMIITybIpMEH
TaMbI3y ApPKBUIBI Kacallblll MUKPOCKOMUsAA OakpUIaHABL. AN cyper 2 — Je JPUTPOIUTKE
CYTKBIIIKBUIABI OakTepusiiap ska0obicKaH (S-106 mrramer) OeiiHeci OepiireH.

Sruu, S-106 mramsr 0,5 % >puUTponHT epiTIHIICIMEH 9peKeTKe TYCKeH Kesne DyKcuH
(C20H19N3-HCL) GostybIMeH OOSIIBIT MHKPOCKOI apKbUIbI aHBIKTAIIbI. 3epTTEyre aiblHFaH 16
CYTKBIIIKBUIIBI OaKTEpUsIIapIbl 3epTTEH OTBIPBIN, KecTe 1-1e JKOoFaphbl, oOpTalia, TOMEH
JKaOBICKAKTHIK ocepiepl Oap mraMmaap OpTYpil KOPCETKIIITe aHBIKTaIbl. JKoHE ae 3epTTey
JKYMBICTBIH HOTHIKECIH HAKThl aHBIKTAy MaKcaThIHIAa 3€pTTeyre alblHFaH OapliblK IITaMMIap
a/Jre3uBTi OeJCeHAUTIKKE YIII KaliTapa TeKCepuTi KacaabIHIbI.

Kecre 1 — IlltammaapasIy aare3uBTiIIK KOpCeTKIMLTepi

Ne [ITamMmmaapasiH aTaybl AZrC3MHBIR OpTaIlla KOPCETKIII Hotmxkenepi
(AOK)

1 2 3 4

1 Lactobacillusparacasei S- 612 40+1,6 YKorapsl

2 | LactobacillusplantarumsS- 106 40+£10 Korapsr

3 Lactobacillus brevis S- 149 2,1+05 Opraia

4 LactobacillusplantarumS-74 0,6£0,1 Bencenainiri ;oK

5 Lactobacillusplantarums- 414 40+18 YKorapsl

6 Lactobacillus sakeiS-21 28%+15 Opraia

7 Lactobacillus rhamnosusS-811 41+16 Korapsr

8 Lactobacillus lactisS- 819 1,0+£1,0 OJci3

9 LactobacillusfermentumII1-5 30+10 Oprarmia

10 Lactobacillus pentosus S-805 1,3+0,2 OJICI3

11 Lactobacillus acidophylusS-1 45+14 Korapsr
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1- xecTe sKaIFacel

1 2 3 4

12 Lactobacillusbrevis S -2 42+17 YKorapsl

13 Lactobacillus pentosussS - 4 1,5+0,25 OJICI3

14 Lactobacillus lactisd-2 25210 Opraia

15 Lactobacillus caseid-3 2,0+ 1,08 Opraia

16 Lactobacillusfermentumd-4 40+14 Korapsr
Eckepry: AOK: 0-1,0 —6encenniniri xok; 1,0-2,0 -onciz; 2.01-4.01 -oprama; > 4,0 - xorapbl

[ITammaapasiH aare3uBTUIiriH 3eprrey B. Bpumuc omicremeci Goiibiamiaagamusie 0 (1)
(Rh+) TOOBIHBIH 3pUTPOLMTTEPIH IN VILr0 apKbLIbI KYprizinai. HoTmxkecinne 0apiblk mrammaap
OpPTYpii anare3uWBTUNIK KacueTiH KepcerTi. bipak, 3eprreyre anbiHFaH 16 CYTKBIIKBLIABI
OaKTepHsUIapAbIH 1IIiHEH 7 MITaMM OFaphbl, 5 ITaMM OpTalia, 3 MTaMM JICI3 aATe3UBTUIIKTI, aJl
1 mramMmMOenceHaUTri KOK €KEHIH KoepceTTl. bapibik mMTaMMIApbIH ~ aJre3usiFa
KOPCETKIIITEPiHIH MoHIepl | KecTeae KeTipiIreH.

KopbIThIHABI

3epTTey OapbIChIH/IA alIbIHFAH HOTHIKENIEPre CYHeHe OTHIPHIN, CYTKBIIIKBUIIABI OHIMIACPACH
OeIiHIN aNblHFaH INTAMMIAPIBIH aJre3UsACBIHBIH ©3repyl OakTepusulapIblH 6Cy OpTachlHA
OailmaHbICTHI eKeHIr1 Oaiikanaapl. SFHU, PH KBIIKBUIABIK OPTAChIHBIH ©3Tepyi, TeMIlepaTypa
KoHe fie T.0. O6ainanbicThl. JKoHe e Oyi1 anaMHBIH MUKPOOTHI SKOJOTHICHIH 3epTTey callachlHAa
3epTTEITCH MAIIMETTEPMEH, 91cOUEeTTepPMEH pacTaiaabl. ANTE3UBTIIIK OCICEHIUTIKTI aHBIKTAY
pOOHMOTHKAIIBIK IITAMMAAP/IBIH dCepiH OaKbUIay/1a 6Te MaHbI3Ibl KOPCETKIT OOJIBIN TaObLIa IbL.

3epTTenreH  ITaMMIAPIbIH  HOTMDXKECIHAC  allblHFaH  O€JICeHII  IITaMMJIaplaH
npoouotukansik koucopruym (Lactobacillus paracasei S-612, Lactobacillus plantarum S-106,
Lactobacillus plantarum S-414, Lactobacillus rhamnosus S-811, Lactobacillus acidophylus S-1,
Lactobacillus brevis S-2, Lactobacillus fermentum d-4) skubIHTBIFBI KYPBUIIBI.

3epTTey OapbICBIHAA aNBIHFAH HOTHXKENEpre CYHEHCEeK, acKa3aH-IlIeK >KOJIIaphbl
MHUKPO(DIIOPACHIH JKOHE aJIKOT OBl CYCBIHMEH 3aKbIMIAJIFaH 1IIK1 aF3a KYbIC MYIIEIEPIH KaJTbIMKa
KeNTipy/e TaraMra OelICeHIi KOcIia peTiHe KoIaHyFa 00JIaThIH Oipereil KOHCOPIUYM/IBI 93ipJiey
YIIiH MYMKIHJIIK Oepei.
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IHOJYYEHUE NEPCIIEKTUBHbBIX IPOBUOTUYECKHUX LITAMMOB
METOAOM AJAT'E3UN
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AHHOTALUSA

L[eJ'H:IO HCCJICAOBAHUA ABJIACTCA BBIACICHUC MNCEPCIHCKTUBHBIX Hp06I/IOTI/I‘l€CKI/IX mTaMMOB U3
KHCJIIOMOJIOYHBIX IPOAYKTOB JOMAIIHETO OIPUTOTOBJICHUSI: KOOBLUILETO MOIJIOKa, KyMbICa, my6aTa, KaTbIKa,
kedupa.

A,Z[FC3I/IBHBIC CBOMCTBa Hp06I/IOTI/I‘lCCKI/IX MUKPOOPTraHnu3MOB ObLIN IMPOBCPCHBI Ha CII0OCOOHOCTH
CIIM3UCTON 000JIOUKHU JKCIYAOUYHO-KUIICYHOTO TpaKTa KOHKYPUPOBATH C TATOTCHHBIMHU W T'HUJIBIMHA
63KTepI/I}IMI/I 3a PEUCITOPLI, CBA3BIBAIONIUEC SIUTCIUAIBHBIC KIICTKH. M3 16 akTUBHBIX MOJIOYHOKHCIIBIX
OakTepuii 0TOOpaHbl 12 MITAMMOB C BBHICOKMMHU M CPEIHHUMHM IMOKazareasiMu. B xome niaeHTudukamuu ¢
nomomipio cuctemsl BIOTYPER Bruker MALDI-TOF 6putn uaeHTuduuupoBansl 7 BHUAOB, KOTOPHIE
otHocsites kK poxy Lactobacillus: L. plantarum, L.rhamnosus, L. casei, L. paracasei, L. brevis, L. bulgaricus
u L. acidophylus. 7 BbIsSIBIICHHBIX [ITAMMOB TIOKa3aJIi BBICOKYIO CTETICHb a/I'€3UBHOM aKTUBHOCTH.

U3 akTUBHBIX IMTaMMOB, IMOJYUYCHHBIX B PE3YyJILTATC UCCIICAOBAaHUA, OBL1 CO31aH HpO6I/IOTI/ILIeCKI/II71
xoHcopuuyM Lactobacillus paracasei s-612, Lactobacillus plantarum S-106, Lactobacillus plantarum S-
414, Lactobacillus rhamnosus S-811, Lactobacillus acidophylus S-1, Lactobacillus brevis S-2,
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Lactobacillus fermentum d-4. IlpoOuoTmueckuii KOHCOpPIMYM OBbLT BBIOpaH JJsl  CO3JAaHUS
HPOOUOTHYECKOTO MPOAYKTA VISl KOPPEKIUH MOJIBIX OPraHOB BHYTPEHHETO OPraHW3Ma, MOBPEXICHHBIX
QJIKOTOJIbHBIM HAITUTKOM.

KiiouyeBbie cJIOBa: MOJIOYHOKHCIBIE OaKTepHH, JaKTOOAKTEPUH, TNPOOUOTHKH, aJre3MBHAs
AKTHBHOCTb, IITAMMBI.
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OBTAINING PROMISING PROBIOTIC STRAINS BY THE ADHESION METHOD

doi:10.53729/MV-AS.2023.03.14

Abstract

The aim of the study is to isolate promising probiotic strains from fermented dairy products of home-
made: mare's milk, koumiss, shubat, katyk, kefir.

The adhesive properties of probiotic microorganisms were tested for the ability of the gastrointestinal
mucosa to compete with pathogenic and rotten bacteria for receptors binding epithelial cells. 12 strains with
high and average indicators were selected from 16 active lactic acid bacteria. During identification using
the BIOTYPER Bruker MALDI-TOF system, 7 species that belong to the Lactobacillus family were
identified: L. plantarum, L.rhamnosus, L. casei, L. paracasei, L. brevis, L. bulgaricus and L. acidophylus.
7 identified strains showed a high degree of adhesive activity.

The probiotic consortium Lactobacillus paracasei s-612, Lactobacillus plantarum S-1086,
Lactobacillus plantarum S-414, Lactobacillus rhamnosus S-811, Lactobacillus acidophylus S-1,
Lactobacillus brevis S-2, Lactobacillus fermentum d-4 was created from the active strains obtained as a
result of the study. The probiotic Consortium was selected for creation of a probiotic product for the
correction of hollow organs of the internal body damaged by an alcoholic beverage.

Keywords: lactic acid bacteria, lactobacilli, probiotics, adhesive activity, strains.

The main goal of the research work is to obtain promising strains of probiotics that have a
positive effect on the internal organs of the cavity affected by alcoholic beverages, which will be
used in the future in the production of probiotic products.

The current modern concept of probiotics began to develop rapidly in the last decade[1].

Currently, the people of Kazakhstan, like the rest of the world, are interested in proper
nutrition and the use of healthy products, including the consumption of products containing
probiotics. In this regard, research aimed at finding new probiotic microorganisms is becoming
relevant. For the preparation of fermented functional foods, pure, viable strains of microorganisms
identified and described as probiotic strains are used [2].

Today, we attribute live microorganisms to probiotics. That is, as representatives of the main
human microflora, when entering the gastrointestinal tract in sufficient quantities, it retains
activity, vitality and has a positive effect on health. Various types of bifidobacteria are used as
probiotics (Bifidobacterium longum, B. breve, B. infantis, B. bifidum, B. adolescentis, B. animalis),
lactobacilli (Lactobacillus rhamnosus, L. acidophilus, L. casei, L. bulgaricus, L. gasseri) and other
microorganisms (lactococcus cremoris, L. lactis, Streptococcus thermophilus, Enterococcus
faecium, Saccharomyces boulardii). Due to the genetic diversity, they differ significantly from
each other in properties. This research work is devoted to the development of probiotics in the
field of medicine, production, the creation of new promising biological drugs to solve pressing
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problems in agriculture [3]. But according to the tasks set by our research work, it is the study of
bacteria of the Lactobacillus family.

Probiotic bacteria play a protective role against enteropathogens by reducing various
mechanisms, including antimicrobial bonds, adhesion of pathogenic bacteria [4].

The mechanisms of action of probiotics include the elimination of competition from
pathogenic microorganisms, inhibition of growth, and immune modulation. Since they are bacteria
that can attach to the intestinal epithelium, their colonies are quite active in the gastrointestinal
tract and thus indicate that they have clear advantages between symbionts. Many bacteria that enter
the digestive system destroy their life in the environment of gastric juice and bile, and probiotics
show clear features as microorganisms resistant to these factors. Penetrating into the epithelium of
the mucous membrane, they are considered capable of inhibiting the growth of pathogenic
microorganisms as a result of a process called competitive specificity. Historically, this mechanism
is considered as the main mechanism by which probiotics exhibit therapeutic effects [5-7].
Microorganisms that are considered the basis for probiotics must meet the following requirements:
1) non-pathogenic and toxic; 2) resistant to acids and bile acids in the gastrointestinal tract; 3)
attachment to epithelial cells of the Intestine; 4) fast reproduction by colonization of the intestinal
tract; 5) intestinal metabolization; 6) stabilization of intestinal normoflora; 7) preservation of
viability in the process of obtaining lyophilized drugs [8].

In recent years, many studies have been conducted in order to obtain scientific evidence of
the beneficial effect of fermented products containing probiotic bacteria [9]. The adhesion of
lactobacilli to the surface of the gastrointestinal mucosa is considered one of the initial stages of
successful colonization [10]. The method of studying adhesive capacity in the laboratory plays a
key role in the Prevention of invasion and also determines the colonization of intestinal pathogens
and the competitiveness of bacteria [11]. The adhesive activity method is the interaction between
the surface components of the bacterial cell wall and the complementary structure of the cell
surface [12]. The method for determining laboratory adhesive activity is the production of enzymes
of exopolysaccharides, lipids, carbohydrates, membrane-bound receptors and nucleic acids
associated with the potential mechanism [13]. As laboratory strains have a high ability to attach to
the epithelium of cells in the intestinal cavity, which has a positive effect on human health, their
ability to protect against pathogenic microorganisms is also increased [14-15]. The adhesive
activity method is a complex multicomponent process that ensures that microorganisms colonize
any dense substrates, including human and animal tissues. To date, it is proposed to study the cells
of the host of an organism using in vitro and in vivo methods to study adhesive activity. However,
in vivo methods have proven to be very time-consuming, as well as expensive and unsuitable, to
study a large number of strains using laboratory animals. In this regard, in the process of using the
in vitro method in determining the adhesive activity of bacteria, red blood cells are often used as
cells. And one of the most important functions of normal microflora is resistance to colonization
and adhesion, which determines its protective properties [16]

It should be noted that the stability and protective properties of the microflora of the
microorganism largely depend on the adhesive property. Thanks to the adhesion, the resident
microflora implements the property of resistance to colonization. That is, it prevents the settlement
of biotopes by foreign microorganisms and creates a protective barrier against infectious agents.
In other words, the molecular mechanisms of adhesion are universal for both pathogenic forms
and representatives of normoflora.

Materials and methods of research

Separation of pure cultures

For research work, 16 lactic acid cultures were isolated from domestic dairy products in
Almaty and Astana, namely mare's milk, kumys, katyk, shubat.

For the cultivation of lactic acid bacteria, a special MRS nutrient medium from HiMedia was
used. That is, the extracted cultures were incubated for 48 hours on a thermostat at a temperature
of 37°C (redLINE RI-53, Germany) in microaerophilic conditions. The method used for the
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purpose of this research work is based on the international standard (ISO 8261, milk and dairy
products. General guidelines for the preparation of samples, primary suspensions and decimal
dilutions for microbiological research).

Total isolated, pure cultures were identified using the Bruker MALDI-TOF biotype system.
The preparation of the Maldi-TOF MS samples was as follows: fresh dried an individual single
colony with direct transfer to a polished steel target MSP 96 (Bruker Daltonik). Next, 1 ml of
saturated a-cyano-4-hydroxycinnamic acid (HCA) was covered with matrix solution and dried in
50% acetonitrile -2.5% trifluoruxusic acid (Bruker Daltonik) and at room temperature [17].

For the purpose of the study, a method was carried out to determine the adhesive activity of
each isolated microorganism. The method of adhesive activity of microorganisms means that
microorganisms have the ability to adsorb on hard surfaces and sensitive cells. The adhesion of
general cultures in 0 (1) (Rh+) formalinized human erythrocytes in the in vitro system was studied
by the method of V. Brilis. According to a microscopic study, work was carried out to count at
least 100 red blood cells in at least 5 visual fields. The adhesion coefficient according to the
average adhesion indicator (AOC) is determined. AOC was determined by the average number of
microbes attached to the surface of one erythrocyte, and the number of all erythrocytes (at least 50
erythrocytes) in the 5 field of view was counted. AOK of adhesion from 0 to 1.0 is considered
zero, and 1.01 -2.0 is considered low, 2.01 - 4.01 is considered medium, and 4.0 is considered
high. From the total number of red blood cells considered, the percentage of red blood cells was
calculated.

Preparation of a suspension of human erythrocytes.

To use the method for determining adhesive activity, human blood of the (1) Rh+ Group (9
ml) was taken. The resulting blood weighed 18.9609 G, and the distilled water weighed 18.9609
G, and the two test tubes were placed opposite each other in a centrifuge, weighing the same
weight. For pure red blood cells only, 0.9% Sodium Chloride ((NaCl) mass fraction o (NaCl)=
0.9%) was washed three times with ten times the volume of the solution and re-suspended in the
same solution by centrifugation method for 10 minutes at 1500 revolutions (Centrifuge CM-6m).
Yellow water was released over the blood sample and red blood cells were collected in the
underside. Thus, a blood sample of the (I) Rh+ group was cleaned and a pure erythrocyte was
obtained.

According to the adhesive activity method, 0.5% erythrocyte was prepared. To do this, 50
ml of sterilized sodium chloride solution was taken, 0.250 ml of sodium chloride solution was
removed from it and mixed with 250 ml of erythrocyte. Work was carried out on the introduction
of strains with a prepared 0.5% erythrocyte solution.

Further, a 204-0096d Series U-shaped plate with a cap for immunological reactions was used
for the reaction. A whole prepared suspension was inserted into the holes of the plashka. Fill the
plate with 0.250 microns of sodium chloride solution and mark the names of the strains that are
introduced into each hole. From the plashka by titration 1:4, 1:6, 1:8, 1:16 0.25 pL was removed.
Further, 0.5% erythrocytes of 0.25 pL were injected into all the pores of the plashka. The prepared
sheet with strains mixed with erythrocyte Solutions was placed in the thermostat at a temperature
of 37 ° C for 3 hours, and then in the refrigerator at a normal temperature of 4 ° C for 24 hours.

Results and discussion

After a day, the results of 0.5% erythrocyte solution interaction of strains in the plashka were
obtained. In the course of the study, the determination of adhesive activity caused difficulties in
working with strains. Because according to the results obtained, erythrocyte sedimentation on
titration with 0.5% erythrocyte solution was leaked in some strains. Some strains (I) have shown
that Rh+ sticks to the erythrocyte when mixed with Group blood. In addition, the study was
subjected to microscopic analysis using the Pgemiege5 microscope. In microscopic analysis, the
vision of red blood cells was realized through a slide glass. That is, this glass is a glass of standard
size 76 x 26 with a flattened edge of a certain thickness. Usually the glass surface is smooth and
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has a uniform thickness of 1 mm. Prevents the presence of bubbles between the glass and the
sample under study.

O

Figure 1 - unpainted erythrocyte Figure 2 E;ﬁgggla&ag?rzntg lactic acid

Figure 1 shows pure unpainted red blood cells isolated from the blood of the unpainted (1)
RH+ group. Unpainted red blood cells were made by dripping with a pipette into a laboratory glass
glass and observed under microscopy. And Figure 2 shows an image of lactic acid bacteria attached
to the erythrocyte (strain S-106).

That is, the S-106 strain was detected under a microscope by staining with Fuchsin
(C20H19N3*HCL) when exposed to 0.5% erythrocyte solution. By examining 16 lactic acid bacteria
taken for the study, strains with high, medium, low stickiness effects were identified in Table 1 in
a different indicator. In order to accurately determine the results of the study, all strains taken for
the study were tested for adhesive activity in three rounds.

Table 1-indicators of adhesion of strains

No Name of strains Average adhesion index Results
_ (AAI)

1 Lactobacillusparacasei S- 612 40+1,6 high

2 LactobacillusplantarumsS- 106 40+10 high

3 Lactobacillus brevis S- 149 2,1+05 moderate
4 LactobacillusplantarumS-74 0,6+0,1 no activity
5 Lactobacillusplantarums- 414 40+18 high

6 LactobacillussakeiS-21 28+15 moderate
7 Lactobacillus rhamnosusS-811 41+16 high

8 LactobacilluslactisS- 819 1,0+£1,0 weak

9 LactobacillusfermentumII1-5 30+1,0 moderate
10 Lactobacilluspentosus S-805 1,3+0,2 weak
11 Lactobacillus acidophylusS-1 45+14 high
12 Lactobacillusbrevis S -2 42+17 high
13 Lactobacillus pentosuss - 4 1,5+0,25 weak
14 Lactobacilluslactisd-2 25+1,0 moderate
15 Lactobacilluscaseid-3 2,0+ 1,08 moderate
16 Lactobacillusfermentumd-4 40+14 high

Note: AAI: 0-1.0 —no activity; 1.0-2.0-weak; 2.01 - 4.01-moderate; > 4.0 - high.

The study of the adhesion of strains was carried out in vitro using erythrocytes of Group 0
(1) (Rh+) of a person according to the methodology of V. Brilis. As a result, all strains showed
different adhesion properties. But, out of 16 lactic acid bacteria taken in the Study, 7 strains showed
high, 5 strains showed moderate, 3 strains showed weak adhesion, and 1 strain showed no activity.
The values of the adhesion indicators of all strains are presented in Table 1.
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Conclusion

Based on the results obtained during the study, it is observed that the change in adhesion of
strains isolated from lactic acid products depends on the growth environment of bacteria. That is,
the pH depends on the change in the acidic environment, temperature, etc. And this is confirmed
by the data and literature studied in the field of studying the microbial ecology of humans.
Determination of adhesion activity is a very important indicator in the control of exposure to
probiotic strains.

From the active strains obtained as a result of the studied strains, A Probiotic consortium
(Lactobacillus paracasei S-612, Lactobacillus plantarum S-106, Lactobacillus plantarum S-414,
Lactobacillus rhamnosus S-811, Lactobacillus acidophylus S-1, Lactobacillus brevis S-2,
Lactobacillus fermentum d-4) was formed.

Based on the results obtained during the study, it is possible to develop a unique consortium
that can be used as an active additive to food in the normalization of the microflora of the
gastrointestinal tract and the internal organs of the cavity damaged by an alcoholic drink.
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