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AHTUBHOTHK YYBCTBUTEJbHOCTh U AHTUMHKPOBHBIE CBOMCTBA MOJIOYHOKHUCJIBIX
BAKTEPUM POJA LACTOBACILLUS BBIJEJIEHHBIX U3 MOJIOYHBIX ITPOJIYKTOB
AHHOTaALHSA

U3 MOJIOYHBIX IPOIYKTOB Cy3Ma, CHIP, MOJIOKO BBIIEICHBI MOJIOYHOKHCIIbIE OaKTepuH MpUHAIIeKaIue K Buaam L. brevis 6G, L.
fermentum 10 G u L. plantarum 5G, P. acidilactici 1G. Otmeueno, uro mrammsi L. brevis 4G u L. plantarum 3G uyBcTBuTenBHBI
K aHTHOMOTHKaM rpymmsl Erythromycin u Rifampicin ¢ 3onoit nonasnenust pocra ot 30 MM 35 MM. AKTHBHOE MHHOUpYIOLICe
neicreue okaszanu mraMMbl L.fermentum 10G, L.brevis 4G mno ormomenuto x St.aureus, E.coli, Pr.mirabilis, C.albicans,
C.krusei, C.tropicalis 30HbI OTCYTCTBHSI pOCTa Y KOTOPBIX BapbupoBaia oT 28 10 40 MMm.

KuroueBble ciioBa: MOJIOYHOKHCIBIC GaKTEPHH, aHTHMAKPOOHAsT aKTHBHOCTD, TyBCTBUTEILHOCTD K AHTHOHOTHKAM.

SUT MAHSULOTLARIDAN AJRATIB OLINGAN LACTOBACILLUS AVLODIGA MANSUB BAKTERIYALARNI
ANTIBIOTIKKA SEZGIRLIGI VA ANTIMIKROB XUSUSIYATLARI
Annotatsiya

Sut mahsulotlari suzma, pishloq, sutdan L. brevis 4G, L. fermentum 10 G va L. plantarum 5G, P. acidilactici 1G turiga mansub
sut achituvchi bakteriyalar ajratib olingan. L. brevis 4G va L. plantarum 3G shtammlari antibiotikka sezuvchanlik zonasi 30 mm
dan 35 mm gacha gayd etildi va Eritromitsin va Rifampitsin guruhlari antibiotiklariga yuqgori sezuvchanlik ko'rsatdi. L.fermentum
10G, L.brevis 4G shtammlari St.aureus, E.coli, Pr.mirabilis, C.albicans, C.krusei, C.tropicalisga ingibirlash zonalari 28mm dan
40 mm gacha o'zgardi.

Kalit so‘zlar: Sut achituvchi bakteriyalar, mikroblarga garshi faolligi, antibiotiklarga sezuvchanligi.

ANTIBIOTIC SENSITIVITY AND ANTIMICROBIAL PROPERTIES OF LACTIC ACID BACTERIA OF THE
GENUS LACTOBACILLUS ISOLATED FROM DAIRY PRODUCTS
Annotation

Lactic acid bacteria belonging to the species L. brevis 4G, L. fermentum 10 G and L. plantarum 5G, P. acidilactici 1G twere
isolated from dairy products suzma, cheese, and milk. It was noted that strains L. brevis 4G and L. plantarum 3G showed high
sensitivity to antibiotics of the Erythromycin and Rifampicin groups with a growth inhibition zone from 30 mm to 35 mm. The
strains L.fermentum 10G, L.brevis 4G had an active inhibitory effect on St.aureus, E.coli, Pr.mirabilis, C.albicans, C.krusei,
C.tropicalis; their zones of no growth varied from 28 to 40 mm .

Key words: Lactic acid bacteria, antimicrobial activity, sensitivity to antibiotics.

JlakToOaruIIBl SBISIOTCS OJHUM M3 HanOojiee M3YYCHHBIX OakTepuii MHKpoOMOMa delloBeKa. DTH IPEHMYILIECTBa
PETYIUPYIOT COCTAaB PE3UCTEHTHOW MUKPOOHOTHI U YCTPAHSIOT AUCOMOTHUECKOE COCTOSIHUE. MOJIOUYHOKHCIIBIE KYIBTYPBI MOKHO
HCIIOJIb30BaTh B KAUECTBE AlIbTCPHATHBBI OOBIYHBIM aHTHOAKTEPHABHBIM U POTHBOTPHOKOBBIM BELIECTBAM C TOTCHIIHATbHBIM
npUMeHeHHeM B (hapMaleBTHKe, MEIHIMHE B CEILCKOM XO3SMCTBE U IMHUINEBOW MPOMBIIUIEHHOCTH B KadeCTBE MPUPOIHOTO
areHta GUOKOHTPOJISL.

ABTOpaMH TIPOBeJEHBI pPabOTHI MO H3YYEHHI0 AHTUMHUKPOOHOW AKTHBHOCTH MPOOMOTHYECKUX IITAMMOB poxaa L.
plantarum B KkadecTBe NPOTHBOMHUKPOOHBIX IIperaparoB M H3ydeH ero TepaneBrudeckuit morteHuman [1]. TlpoBemewst
MCcCieoBanus 135 mTaMMOB BarnHAIBHBIX JIaKTOOAIMILT Tpex BuaoB: L. crispatus (56%), L. jensenii (26%) u L. gasseri (18%)
Ha ux GesomacHocTh. B pesynbrate mrammsl L. crispatus (89%) w L. jensenii (86%) mpomyumpoBamu H202. IItamwmer L.
crispatus mokasaiii 3HAYMTENHHO BBICOKYK AHTArOHHCTHYECKYH akTHBHOCTH Ha E. coli mo cpasmenmio ¢ L. Jensenii [2].
U3y4eHbl BHABI MOJOYHOKHCIBIX Oaktepuit poma L.Crispatus, B OTHOLICHWH OCHOBHBIX MATOr€HOB, BBI3BIBAIOIIMX HH(EKINH
BJIATAJIMINA U MOYEBBIBOAINNX IyTei, BKiouast Staphylococcus aureus, Enterococcus faecium, Gardnerella vaginalis u Proteus
mirabilis [3]. Oro6pansl 53 u30yATa JTAKTOOANNIUT U3 BarHHAJIBHBIX Ma3KOB, KOTOPbIE OBUIH HAECHTU(GHUIUPOBAHBI C TOMOIILIO
OUOXHUMHYECKHX M MOJEKYJIAPHBIX MeTo/10B. CeMb U3 BBHIJENCHHBIX JAKTOOAIMILT SBUIIMCH aHTArOHUCTAMH ITATOTEHOB poJia
Gardnerella vaginalis [4]. VccnenoBansl mpobHOTHYEKHE CBOWCTBa cemu mramMMoB, L.rhamnosus, L. helveticus u L.salivarius.
OTH KyJAbTYpbl HCIOJIB30BAIMCh B HOBBIX (YHKIMOHATBHBIX Ipernaparax Kak Ul JKeITyJOYHO-KUIIEYHOTo, TaK M Ui
BarnHAIBHOTO 3yOno3a [5]. Ha ocHoBaHuu cexBeHupoBanust reHa 16S pPHK uaentudunuposansl u3oistel L. brevis LB32 u L.
pentosus LP05. 2 wusomsta maruGuposamu poct Listeria monocytogenes, Salmonella enteritidis, Shigella dysenteriae,
Staphylococcus aureus u Streptococcus pneumonia. Illtamm L. brevis LB32 cumkan ypoBeHb xonecTepuHa Ha 86% 1o
cpaBHeHuIo ¢ L. pentosus LPOS5, koTopklii mokaszan CHIDKEHHE TOIBKO Ha 69% [6]. BeIsIBIICHBI aHTarOHUCTHYECKHE CBOWCTBA L.
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salivarius u L. fermentum Ha napomoHTanbHBIC MATOTEHBI, BKIIOYas Streptococcus mutans, Streptococcus sanguis u
Porphyromonas gingivalis in vitro. IllTaMMbl 3Ha4YHTEIBHO HHTUOUPOBAIN POCT Streptococcus mutans, Streptococcus sanguis u
Porphyromonas gingivalis[7]. TTokasaH cuHTe3 NPOTHBOTPUOKOBBIX MeTabonuToB y Lactobacillus spp Takux kak >kHpHBIC H
OKCIDKHPHBIE KHCIOTBI C TIOTEHIHAAbHONW AHTarOHHCTUYECKOH aKTUBHOCTBIO. bakTepuu MpOIyLHpPOBAIN BBICOKYIO
KOHICHTPALHIO (H)EHUIMOIOYHON KHCIOTHI B IPHCYTCTBUH TAJIAKTO3MINOIHOJIOB (10 84,3 mr/m) [8].

B nanHO# pabGoTe M3ydeHBbI aHTMMHUKPOOHOE JIeHCTBHS MOJIOYHOKHCIBIX Oakrepuii poxa Lactobacillus u Pediococcus
BBIZICJIEHHBIX 3 MOJIOYHBIX IIPOIYKTOB HAa HEKOTOPHIC YCIOBHO NaTOT€HHbIE OaKTepHH.

MeTtoas! HccaenoBaHus. BriieneHne MOJTOYHOKHUCIIBIX OaKTepHid OCYIIECTBIISUIN M3 MOJIOYHOKHCIIBIX IPOIYKTOB Cy3Ma,
CBIp, MOJIOKO, OpbrH3a. KynbTHBHpOBaHME JAKTOOAIMIUT NMPOBOAWIM HA CEJICKTUBHOW NMHUTATENFHOH Cpene VIS JIaKTOOAIlMILT
MRS (Hi-media, Uunus) npu 37-40°C B a3poOHBIX U aHa3POOHBIX YCIOBHAX B TeueHue 24-48 uacos. Jlus co3aHus aHaspoOHbIX
ycaoBuil  Mcnonb3oBanu ana’dpoctaT (Schnett-biotech GmbH, T'epmanus). Mopdonoro KymbTypaibHble H (DU3HOIOTO-
O6uoxumudeckie cBoiicTBa m3ydanuch no B «Ompexpemurento bepmkm» [9, 10]. Vpentudukanust BbIISTCHHBIX IITAMMOB
NPOBOAKIACK HA MaccriektpodoTomerpe MALDI-TOF [11].

YyBCTBUTEJIbHOCTh MHMKPOOPTaHH3MOB K aHTHOMOTHKaM. /[l ompeneneHus YyBCTBHTEIBHOCTH INTaMMOB
JakToOaKkTepuil K aHTHOMOTHKAM, OTOMpaly Ipenaparsl Hanbosiee 4acTo NpHMEHseMble B NMPO(WIAKTHUKE W JICUCHHH pPsa
3a00JIeBaHUN JKEJTyIOYHO-KHIIEYHOTO TpakTa. lcmomp3oBamy IucKo-AN(G(Y3HOHHBIH METOJ, ONMCAHHBIH B METOANYECKOM
ykazaaun MYK 4.2. 1890-04. Hccnenyemble mTaMMbl JJakToOakTepyid BIpamuBany B MRS-0ynboHe B TeueHune 24 4acoB IpH
37°C. TUTp KIETOK TOBOJWIA JIO 107 KOE/MJI ¥ ¢ TIOMOIIBIO MAJOYKU C BATHBIM TAMIOHOM pacceBaii Ha MoBepxHOCTH MRS -
arapa. 3atem gucku c antuOuotrukamu (Hi-Media, WHnms) pasmemanu Ha MOBEpXHOCTh 3acEeIHHON cpenpl. Yamrku
uHKyOupoBamu npu 37°C B TedeHue 24 dacoB. UyBCTBHUTEIBHOCTH JIAKTOOAKTEpPHH K aHTHOMOTHKAM OIICHUBAIN IO 30HAM
3aJepKKH POCTa BOKPYT JUCKOB. AHAIN3 IIPOBOIMIN B TPEXKPATHOH MOBTOPHOCTH.

OnpejesneHne aHTHMHUKPOOHOH AKTHBHOCTU. AHTarOHUCTUYECKHE CBOMCTBA M30IATOB MPOTHB MATOTEHOB B YCIOBUIX
in vitro ananu3upoBaiu MeToaoM msTeH Ha arape [12]. Jlnst aToro cyrodHble KyJabTYphl JaKTOOALMILI, BhIpalieHHble Ha MRS-
OyJIbOHE BBICEBAIN OTACSIBHBIMH IIITHAMH 6 MKIJI Ha IMOBEPXHOCTh Yamku ¢ MRS arapom u nakyonposamu npu 37°C B TedeHHn
48 yacoB B aHa’pOOHBIX YCIOBHSX. 3aTeM YaIlIKd IMOKPHIBAIM BTOPBIM ciaoeM 8§ mi msirkoro MIIB arapa, copepskaiero
UHIMKATOpHBIe GakTepun B koaudectse 108 KOE/Mn B cranuonapHoit dase. Ilocie kynbTuBuposanus npu 37°C B TepMocTaTe,
HaOJII0 1Ay MOSBICHNUS 30HBI OAABICHUS HHIUKATOPHOM ci1oe. OTBITH IPOBOAWIHN B 2-X TIOBTOPHOCTSIX.

Pe3yabTatsl ucciaenoBanuii. Beero BoizeneHo 40 H301TOB MOJOYHOKHCIBIX OakTepuil. M3 HUX 6 mITaMMOB 0TOOpaHBI
IUTSL MCCIEAOBAHUN M UASHTU(UIIMPOBAHEI 10 Buaa (1-tabnuma).

Ta6auna 1
Ne H mraMmma O6pa3subl
1 L. brevis 4G cy3ma
2 L. fermentum 10G CBIp
3 L.paracasei 8G MOJIOKO
4 L.plantarum 5G TBOpOT
5 P. acidilactici 1G OpbiH3a
6 P. acidilactici 2G MOJIOKO

W3BecTHO, 4TO je4yeOHOe JeiCTBHE AaHTHOMOTHKOB CBOJHUTCS K COBMECTHBIM JAEHCTBHEM AaHTHOMOTHKA HAa OpPraHHM3M
yesoBeka. [Ipy npuMeHeHNN aHTHOMOTHKA B OOJIBIINX JI03aX OHU OKa3bIBAIOT U OaKTEPHIUIHOE AEHCTBHE.

Hamu ObutM TpOBENCHBI WCCIENOBAHHS IO ONPEIEICHHIO YCTONYMBOCTH BBIJEICHHBIX IITaMMOB MOJIOYHOKHCIBIX
GakTepuii K pa3IMYHBIM HanboJjee pacpoCTPaHEHHBIM aHTHOMOTHKAM.

BoigeneHHble HaMH MOJIOYHOKHCIbIE OakTepuy MposIBIsLIM 4yBCTBUTENbHOCTE K 8: Amikacin, Eriythromycin,
Gentamicin, Azitromicin, Tetracycline, Rifampicin, Ampicilin, Ciprofloxacin ucmsiranaeiM anTuOnotnkam. Ha pucyHkax
MIPUBE/ICHBI PE3YJIbTAThI 10 U3yYEHUIO YYBCTBUTEILHOCTH MOJIOYHOKHCIBIX KYJIbTYp K 8 aHTHOHOTHKaM. W3 TaHHBIX pUCyHKa |
BUIHO, 4TO w3ydeHHble mrammbl L. brevis 4G u L. plantarum 3G kyabTyphl MOKa3alid BBICOKYIO UYYBCTBHUTEIHHOCTH K
anTrObnoTukam rpymnsl Eriythromycin u Rifampicin ¢ 3oHoit momaeiennst pocra 35 MM u 30 MM cootBeTcTBeHHO. [IpH 3TOM
mrammel Bupa L. fermentum 10G, L.paracasei 8G, L.plantarum 3G, mposBisiM 3HAYHTENBHYHO YYBCTBHTENBHOCTH K
aHTHOMOTHKAM IUIPOGIIOKCANHY U aMITUIMILIHHY.

Lactobacillus fermentum

Ampicillip Azithromycin

/) B o . B)

Rifampicin Tetracycline

Pucynok 1. — YyBcTBUTEJBHOCTH JAKTO0AKTEPUI K AaHTHOHOTHKAM
CpaBHHTETEHO MEHBIIIE 3HAYEHHUS OTMEUEHbI K TeHTAMULUHY, a3UTPOMHUNNHY, aMUKAIIHY, TeTPAUKINHY (2-Tabnuma).
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Ta6auua 2
AHTHOMOTHKA YYBCTBUTECJAbHOCTH MOJIOYHOKHCJIBIX GaKTepnﬁ
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= JluameTp 30H HHTHOHPOBAHUS POCTa, MM
Amikacin 30 15 14 8 0 0 18
Eriythromycin 15 30 25 25 25 25 30
Gentamicin 10 15 0 10 0 10 15
Azitromicin 15 16 18 8 12 15 20
Tetracycline 30 18 16 15 10 15 20
Rifampicin 5 35 25 30 20 20 35
Ampicilin 10 18 12 18 20 0 0
Ciprofloxacin 5 16 0 18 14 0 10

AHTHMHKpOOHas akTuBHOCTh MKDB Ha HIMpOKMH CIEKTp NAaTOr€HHBIX M YCIOBHO-TIATOTCHHBIX MMKPOOPTaHH3MOB
HPOSIBIACTCS ISHCTBHEM IPOAYLMPYEMBIX B IPOLIECCEe Pa3BUTHS OPTaHMYECKHUX KUCIIOT, MepeKuceil 1 Apyrux Meradoiuros. B
CBSI3U STUM IIPOBE/ICHO M3Yy4YCHHE MOJIOYHOKHCIBIX GakTepuii 1o oTHOIIeHHI0 k Aeromonas Veronii, Listeria Monocytogencis,
Staphylococcus aureus, Citrobaceter trydo, Bacilus subtilis, Escherichia coli, Pseudomonas aerogenosa, Enterococus faecalis

IpuBeneHHbIe TaOJIMYHBIC TaHHBIC MOKA3bIBAIOT, YTO HHTCHCHBHOCTH BO3/CHCTBHs (LIMPHHA 30HBI MHTHOMPOBAHUS
pocTta BOKpPYT IIaTOTCHOB) BapbHpOBajia B 3aBUCHMOCTH OT BHJa TecT KyibTyp. Tak, mrammsl L. fermentum 10G, L.brevis 4G
NPOSIBUIIM HauOoJbIINi aHTaroHucTHdeckuii 3¢dexr mo orHomenuto St.aureus, E.coli, Pr.mirabilis, C.albicans, C.krusei,
C.tropicalis 30HBI OTCYTCTBHUSI pOCTa y KOTOPBIX BapbupoBaia ot 28 1o 40 mm. [lItammer Buma P.acidilacti akrusHoe neiictBue
oKasaju Ha KyJeTypsl L.monocytogencis, E.coli, Ps.aerogenosa, C.albicans rue 30Ha oTcycTBHS pocTa cocTaBuiia B IIpefiesiax ot
12mMM 10 40 MM. CpaBHHTENBHO HHKE aHTATOHHUCTHYECKas aKTHBHOCThH K TECT KyJbTypaM mposBiiack y L. paracasei 8G, L.
plantarum 3G.

Taoauna 1
AHTHMHKPOOHAasi AKTUBHOCTH MOJIOYHOKHUCJIBIX DaKTepuid
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JluameTp 30H MHIMOMPOBAHHS POCTA, MM

A.veronii 0 10+0,3 18+0,2 10+0,3 14+0,9 15+0,2
L.Monocytogencis 0 12+0,4 0 14+0,4 0 30+0,1
St.aureus 30+0,6 26+0,4 18+0,6 36+0,9 11+0,9 30+0,8
C.trydo 0 0 0 12+0,8 18+0,4 32+0,6
B.subtilis 10+0,8 230,5 20+0,3 30=0,4 16=0,3 10+0,9
E.coli 30+0,3 23+0,3 20+0,6 28+0,1 30+0,7 26+0,8
Ps. aerogenosa 10+0,3 20+0,1 17+0,9 0 30+0,9 25+0,3
Pr.mirabilis 30+0,9 24=0,1 0 26=0,9 14+0,2 12+0,5

Kl.oxytoca 24+0,2 20+0,3 1240,3 0 1240,3 0
C.albicans 32+0,1 38+0,9 20+0,4 40+0,6 30+0,1 40+0,7
C.krusei 30+0,7 34+0,5 25+0,3 30+0,9 25+0,8 25+0,9
C.tropicalis 35+0,2 3520,1 10=0,5 25+0,3 18+0,7 25+0,2

[poBeNeHHBIE UCCIIENOBAHMS HA AHTUMUKPOOHYIO aKTHBHOCTDH BBIJEIEHHBIX ITAMMOB ITOKA3BLIBAIOT, YTO IITAMMBI L.
fermentum 10G, Lactobacillus brevis 4G, P.acidilacti 1G, P.acidilacti 2G o6nanaror BbIpaKEHHBIM aHTArOHUCTHYECKUMH
CBOWCTBAMH M MX MOKHO OYyIET IPUMEHATE Il MPOMUIAKTUKY U JICYEHHS] GaKTEPUATLHBIX ¥ TPUOKOBBIX HH(MEKIIMH.
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