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AHHOTAUA

I/I3y‘-ICHO OTHOLICHUE HEKOTOPLIX IITAMMOB MOJIOYHOKHCIIBIX JIAKTOKOKKOB 1 J'IaKTO6aHI/IHJ'I (7 mTaMMOB
JIAKTOKOKKOB W 7 INTaMMOB IIaKTOOAIMILT), BBIAENEHHBIX W3 phIOHOTO ¢apima, k 10 aHTHOHOTHKAM
(TeTpauukiInH, XJIOpaM(PEHUKON, KaHAMHUIMH, CTPENTOMHUIMH, puUaMIMLUH, HEOMHIMH, JUHKOMHIIVH,
SPUTPOMHUIINH, Ke()30J, BAHKOMHIIMH).

MomnouHokucble OaKTepuu OTHOCITCS K TPyHIe MUKPOOPTaHU3MOB, HCIOIB3YEMBIX B
MUIIEBONW MPOMBIIIJICHHOCTH 7Sl MepepaboTKU KMBOTHOTO M PACTHTEIBHOTO CHIPbS, MOTyYeHUs
MPOOMOTUYECKUX TIPEraparoB Ui MEIWIMHBI W BETCpUHApHH. biaromapst CcrmocoOHOCTH
cOpakWBaTh YTJICBOJIbI, OHH IIMPOKO PACIIPOCTPAHCHBI B IPUPOIHBIX CyOCTpaTax, JaxKe B TeX, TIe
coJiep>kaHue cOpakMBaeMbIX CaxapoB HE CTONb BBHICOKOE - B MOJIOKE WM PAaCTUTEIHLHOM CHIPhE.
Cnabo u3ydeHa 4yBCTBUTEIHHOCTh K aHTHOMOTHKAM MOJOYHOKHCIBIX OaKTEepHil B CBEXKUX PHIOHBIX
MPOJYKTax, HE MOABEPTaBIIUXCS COJICHUIO U KOMUeHHI0. Kpome TOro, MOJIOYHOKHUCIBIE OaKTepuu
MOTYT OBITh UCIIOJIb30BAHBI /ISl YBEJIMYCHHS CPOKOB XPAHCHUS U YIYUIICHHUS] OPTaHOJICITHYECKUX
CBOMCTB PHIOHBIX MPOAYKTOB.

[IpyMeHeHHe YHCTBIX KYIbTYp MOJOYHOKHUCIBIX OaKTepuil TMOCTaBWIIO MPOU3BOACTBO
(hbepMEHTHPOBAHHBIX TMPOJYKTOB Ha TMPOMBINUICHHYI0 OCHOBY. IlpakThueckoe mpUMEHEHUE
MOJIOYHOKHUCIBIX OaKTepuii 00YyCIOBHWIIO MOBBIIIEHHBIN HHTEPEC K ITOU TPYIIEe MUKPOOPTAHHU3MOB,
YTO HAIIO CBOE OTPAKECHHE B OOJBIIIOM KOJIUYECTBE PalOT, TMOCBAMIEHHBIX HU3YYCHHUIO OHMOJIOTHH
MOJIOYHOKHCIIBIX OakTepwuii [1 - 3].

CoBpeMeHHBIN 3Tall B M3YYEHUU MOJOYHOKHUCIBIX OakTepuil CBsA3aH C pEUICHHEM psaa
TEOPETHYECKUX M MIPAKTUIECKUX 3a/1ad. B mepByro odepenp - 9T0 pa3paboTka HOBBIX MOAXOAOB K
CO3JIaHUIO0 3aKBACOK JJIs Pa3JIMYHBIX OTpaCieil MHUINEBONH MPOMBINIJIEHHOCTH. B 3TON oOmactu
WCCIICIOBAaHMS HAIMpaBJICHbBl HA TMOJNyYeHHWE CTAOWIBHBIX MHOTOBUIOBBIX U TOJUIITAMMOBBIX
3aKBaCOK, 00€CTIEYMBAIOIIUX MTOJIYYeHHE TPOAYKTOB C HYKHBIM Ka4YECTBOM.

AHanu3 TOKa3bIBaeT, 4YTO HCTOYHUKAMU BBIICNECHUS HOBBIX BHUAOB U LITAMMOB
MOJIOYHOKUCTIBIX ~OakTepuil SIBISIOTCS, TJaBHBIM 00pa3oM, MPOU3BOJCTBEHHBIE ILITAMMBI,
KOJUIGKLIMUA KYJIbTYp MHUKpPOOPraHM3MOB, OpraHu3M 4eloBeka U KUBOTHBIX. HemocraTtouHo

BHUMAaHMS YJENSAETCS HUIIAM OOUTAHUS MOJOYHOKUCIBIX OaKTepHid, Kak NPUPOAHBIM, TaK U
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CO3JaHHBIM YCJIOBCKOM. B HMX MOIOYHOKHCIEIC 6aKTepI/II/I HaxoadaTcda B MHOI'OBHJOBOM H
MHOTOIITAMMOBOM COOOIIECTBE, YTO HOBBIIIAET BO3MOXKHOCTH OTOOpPa MEPCHEKTUBHBIX KYJIBTYp. B
Kazaxcrane He M3ydeHa aHTHOMOTKOYYBCTBUTEIBHOCTh MOJIOYHOKHUCIBIX OAKTEpHid, BBIICICHHBIX
u3 peIOHOTO (hapma u pue.

MarepuaJjibl 1 METOIbI HCCIETOBAHUS

JIi1st Ky TIbTHBUPOBAHMSI MUKPOOPIaHM3MOB OBUTH MCIOJIB30BaHbI MUTaTEIbHbIE cpensl MPC,
MsICO - MENTOHHBIA arap, bormanoBa [4-6]. UYyBCTBHTENBHOCTh K QHTHOMOTHUKAM OHPEIEIISUTH
O6III€HpI/IH$ITI)IMI/I METOAaMU.

Pe3y.]'ll>TaTbI u oﬁcym]elme

M3yueHo OoTHOLIEHHE K aHTHOMOTHKAM HEKOTOPBIX IITAMMOB JIAKTOKOKKOB U JIAKTOOAIUJLI,
BBIJICJIEHHBIX U3 PBIOHOTO (papiia, a TaKkXKe KyJIbTyp, HCIOJIb3yEeMbIX B PhIOHON MPOMBIIUIEHHOCTH.

W3 BBIICIIEHHBIX IITAMMOB OTOOpPAaHO 7 IITaAMMOB JJAKTOKOKKOB M 7 IITAMMOB JIAKTOOAITHILT,
MIPOBE/ICHBI MCCIIEIOBAHUS HA aHTUOMOTHKOYCTOWYMBOCTh K 10 aHTHOMOTHYECKUM Tpenaparam -
TeTPALUKINHY, XJOpaM(pEHUKOTYy, KaHaMUIUHY, CTPENTOMULUHY, pUaMIUIMHY, HEOMHUIUHY,
JMHKOMUIIMHY, SpPUTPOMULIMHY, Ke()30:1y, BAHKOMUIMHY.

[ItaMMBl MOJIOYHOKUCIBIX OakTepuil OTIMYAINCh OTHOIIEHHEM K aHTHOMOTHKaM.
VYcTaHOBIIEHO, YTO  OTOOpaHHBIE JIAKTOOAIMIUIBI M JIAKTOKOKKM 00JIafat0T MHOXECTBEHHOU
aHTUOMOTUKOYCTOMUMBOCTBIO. MHOTHE IITAMMBI JIAKTOKOKKOB U JIAKTOOAIMIUT YYBCTBUTEIbHBI K
ked3omy, XxiaopamdeHuKosy, SpPUTPOMHUIIMHY, BAaHKOMHUIMHY. Bce mITaMMbl 4yBCTBUTENBHBI K
TETPALUKIINHY.

BONbIIMHCTBO HM3YYEHHBIX IITAMMOB YCTOHYMBBI K CTPENTOMHUIMHY, JUHKOMUIUHY,
KaHaMHUIIMHY W HeomunuHy. K Xxmopam@eHHKoNy HW BaHKOMHULMHY YCTOWYMBBI ILITaMMBbI
naktobanu 68 MCA u 67MCA, a k ked3omy u sputpoMuiiuay - mramm 48MCA.

UyBCTBUTEIBHOCTh IITAMMOB K AHTHOMOTHKaM B IPOLEHTHOM COOTHOIIEHMM IOKa3aHa Ha

pucyHok 1.
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Pucynok QOmmmoka! ToabKko 0CHOBHOM T0KYMeHT.- AHTHOHOTHKOYYBCTBUTEIEHOCTD
MOJIOYHOKHCITBIX OaKTEepHii, BBIIEICHHBIX U3 PRIOHOTO (paprra
1- rterpanukinH, 2-xi0paMpeHnKoIN, 3- KaHAMUIWH, 4- CTPENTOMUIINH, 5- prudaMIUIuH, 6-HEOMHIIVH,
7- TUHKOMUIIMH, 8-3pUTPOMHLIUH, 9-ked3oi, 10- BAHKOMHULIMH

UyBCTBUTEIBHOCTh K AHTUOMOTHKAM 14 MITaMMOB MOJIOYHOKHCIIBIX OaKkTepuil IOKa3aHa B
IPOLIEHTHOM  OTHOLIEHMH: K  TeTpauukiuHy  uyBcTBUTENbHBI  14(100%)  mramMMoB,
xsopamdenukony - 11 (79%), xanamununy — 5 (36%), crpenromuniuny — 1 (7%), pudamnununy —
9 (64,2%), neomuniuny — 4 (28%), MuHKOMULIUAY - 3 (28%), sputpomuniuny — 13 (92,8%), xedzomny
— 13 (92,8%), Bankomununy — 11 (78,2%) mrrammoB (puc.1).

rammer nakTokokkoB 2MCA, 17MCA, 18MCA, 28 u 30MCA ycTOH4YMBBI K TpeM
aHTuOMoTHKam, onauH mramm (I MCA) ycToiuuB K ABYM aHTHOMOTHKAM — XJopaM(eHukKoily u
CTPENTOMHIIMHY, OJHAa KyJIbTypa JakTOKOKKOB (47 MCA) ycTtoifuMBa K NHSTH aHTUOMOTHKAM -
KaHAMHIIMHY, CTPENTOMHUIMHY, pH()aMIUINHY, HEOMHUIMHY ¥ JIMHKOMHIIMHY, 5 IITaMMOB
naktobammmn (48, 62, 68, 69,70MCA) ycroituuBsl K 5 anHTHOMOTHKAaM. M3 HUX dYacTh IMITaMMOB
nokaszasia ciaalyio yCTOMUMBOCTH K HEKOTOpbIM aHTHOMOoTHKaM (48 MCA - K CTpenTOMHIIMHY,
HEOMUIIMHY, Ked3ony u BaHkoMmuuuHy). Llramm nakrobammmn 67MCA  yctoiiumB k 6
AHTUOMOTHKAM.

TakuM o00pa3oM, OOJIBIIMHCTBO  HM3YYEHHBIX HITAMMOB JIAKTOKOKKOB M JIAKTOOALIMJIUI
YCTOWYMBBI K CTPENTOMUIIMHY, TUHKOMULMHY, KAaHAMULIMHY U HEOMHIIMHY; K XJIOpaM(pEeHUKOTy U
BaHKOMMIIMHY YCTOHYMBBHI ITaMMbl JakTobaummn 68 MCA u 67MCA; k  kedsomy u
spuTpoMuniuHy yctoiuuB mramMm 48MCA. Jlunts oquH mramMm 1akTOKOKKOB 47 MCA ycToitunB K
5 aHTHOMOTHKAM, OCTAJIbHBIC - K 2-3 aHTUOMOTHKAM; IITaMM JaKTOKOKKOB IMCA ycTOWYMB JTHIITH

K CTPENTOMUIIMHY U CJ1a00 YCTOHYMB K XJIOpaM(EHUKOIY.
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Summary

The attitude of certain strains of lactococci and lactobacilli (7 strains of lactococci and 7 strains of
lactobacilli) isolated from minced fish to 10 antibiotics (tetracycline, chloramphenicol, kanamycin,
streptomycin, rifampicin, neomycin, lincomycin, erythromycin, Kefzol, vancomycin) was studied.

Lactic acid bacteria belong to the group of microorganisms used in food industry for
processing of plant and animal raw material, production of probiotic preparations for medicine and
veterinary medicine. Due to the ability to ferment carbohydrates, they are widespread in natural
substrates, even in those where the content of fermentable sugars is not as high — in milk or plant
raw material. The antibiotic susceptibility of lactic acid bacteria in fresh fish products not subjected
to salting and smoking is poorly studied. In addition, lactic acid bacteria could be used to increase
storage time and improve the organoleptic properties of fish products.

The use of pure cultures of lactic acid bacteria set the production of fermented products on
an industrial basis. Practical application of lactic acid bacteria has resulted in increased interest in
this group of microorganisms, which is reflected in the large number of studies on the biology of
lactic acid bacteria [1-3].

The current period in the studying lactic acid bacteria is associated with the solution of a
number of theoretical and practical problems. First of all, this is a development of new approaches

to the creation of starter cultures for various branches of food industry. In this area the studies are
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targeted at obtaining a stable multi-species and poly-strain starters, insuring a product with the
required quality.

Analysis shows that the sources for isolating new species and strains of lactic acid bacteria are
mainly production strains, culture collections of microorganisms, human and animal body. Not
enough attention is paid to niches for habitation of lactic acid bacteria, both natural and man made.
There lactic acid bacteria are found in multi-species and multy-strain community that promotes the
possibility to select promising cultures. In Kazakhstan the antibiotic susceptibility of lactic acid
bacteria isolated from minced and filleted fish has not been studied.

Materials and methods of research

To cultivate microorganisms MRS medium, meat-extract agar, Bogdanov medium [4-6] were
used.

Antibiotic susceptibility was determined by standard methods.

Results and Discussion

The attitude to antibiotics of some strains of lactococci and lactobacilli isolated from minced
fish, as well as of cultures used in the fishing industry, was studied.

From isolated strains 7 strains of lactococci and 7 strains of lactobacilli were selected and
studied for antibiotic resistance to 10 antibiotic drugs - tetracycline, chloramphenicol, kanamycin,
streptomycin, rifampicin, neomycin, lincomycin, erythromycin, Kefzol, vancomycin.

Strains of lactic acid bacteria differed by attitude to antibiotics. The selected lactobacilli and
lactococci possess multiple antibiotic resistance. A number of strains of lactobacilli and lactococci
are susceptible to Kefzol, chloramphenicol, erythromycin, and vancomycin. All the strains are
susceptible to tetracycline.

Most of strains studied are resistant to streptomycin, lincomycin, kanamycin, and neomycin.
Strains of lactobacilli 68MSA and 67MSA are chloramphenicol- and vancomycin-resistant, and
strain 48BMSA is resistant to Kefzol and erythromycin.

Susceptibility of strains to antibiotics in percentage ratio is shown in Fig. 1:
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Figure 1- Antibiotic susceptibility of lactic acid bacteria isolated from minced fish
e 1 -tetracycline, 2 - chloramphenicol, 3 - kanamycin, 4 - streptomycin, 5 - rifampicin, 6 - neomycin,
7 - lincomycin, 8 - erythromycin, 9 - Kefzol, 10 - vancomycin

Susceptibility to antibiotics of 14 strains of lactic acid bacteria is shown in percentage ratio:
14 (100%) strains are susceptible to tetracycline, 11 (79%) - to chloramphenicol, 5 (36%) - to
kanamycin, 1 (7%) — to streptomycin, 9 (64.2%) — to rifampicin, 4 (28%) - to neomycin, 3 (28%) —
to lincomycin, 13 (92.8%) - to erythromycin, 13 (92.8%) —to Kefzol, 11 (78.2%) - to vancomycin
(Fig. 1).

Strains of lactococci 2MSA, 17MSA, 18MSA, 28, and 30MSA are resistant to 3 antibiotics,
one strain (1 MSA) is resistant to 2 antibiotics - chloramphenicol and streptomycin, one culture of
lactococci (47 MSA) is resistant to 5 antibiotics - kanamycin, streptomycin, rifampicin, neomycin,
and lincomycin, 5 strains of lactobacilli (48, 62, 68, 69,70 MSA) are resistant to 5 antibiotics. Some
of these strains revealed poor resistance to certain antibiotics (48 MSA — to streptomycin,
neomycin, Kefzol, and vancomycin). The strain of lactobacilli 67MSA is resistant to 6 antibiotics.

Thus, most of the studied strains of lactococci and lactobacilli are resistant to streptomycin,
lincomycin, kanamycin, and neomycin; strains of lactobacilli 68 MSA and 67MSA are
chloramphenicol- and vancomycin-resistant; strain 48MSA is resistant to Kefzol and erythromycin.
Only one strain of lactococci 47 MSA is resistant to 5 antibiotics, the rest - to 2-3 antibiotics; strain

of lactococci 1IMSA is resistant to streptomycin only and weakly resistant to chloramphenicol.
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CYT KbIIIKbLIbI BAKTEPUSIJIAPBIHBIH KEUBIP AHTUBUOTUKTEPTE
CE3IMTAJLABIJIBIFbI

X.JlocMyxameioB aTbIHIAFbl ATBIpay MEMJICKETTIK YHUBEPCHUTETI, AThIpay.
HIeirbic Jlonaon YHuepcuteti, JIoH10H

Tyiin

banbik TypamacblHaH OeJiHIN aJblHFaH KeHOip CYT KbILKbUIBI  JJAKTOKOKKTaphl MEH
nakroOauusuianapbiHblH (7 IITaMM JIAKTOKOKKTap MeH 7 mTaMM JakroOamwmianap), 10
aHTUOMOTHKTEpre (TETPALMKINH, XJOpaM(EHUKOJ, KaHAMUIUH, CTPENTOMHIMH, pUaMIMIIUH,
HEOMUIINH, JIMHKOMHIIUH, SPUTPOMUIINH, Ke()30JI, BAHKOMHUITUH ) KaTBICHI 3€PTTEII.
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