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AHnHomauyus

Hccnedosarnvr myuiu kpynnozo pozamniozo cKOma pumyanvroeo y6os (xananv) ¢ 1amepanvHoli u MeOUanvHoli CropoHbL ¢ ye-
JIb10 BbLABNIEHUS UHOULEHHBIX UWIMAMMOB MOIOYHOKUCTIBIX MUKPOOP2AHUZMOS, CNOCOOHBIX NPOOyuUposams 6axmepuouuHoL.
W3 36 wumammos MUKpoOOp2aHUu3MO8, 6bl0eTIEHHbIX U3 CMbLE06, OMOOPAHHBIX C MYUL, MONbKO 14 6binu UCN0Nb306aHbL 071 0ab-
Hetiuiezo Uccne008aHus u uoeHmuduuuposanvt kax monouroxucnvie 6axmepuu (MKB). IIpu usyuenuu ux 6axkmepuonyurozen-
HOCMU Nno Memoouxe 08YXCOUHbIX A2APO8 MOOUPUUUPOBAHHO20 COCMABA, ObLla 00KA3AHA BbICOKAT uHeUOUpylouas spgex-
MUBHOCMb 6 OMHOUEH UL POCMA NAMozeHH020 mukpoopeanusma Salmonella typhimurium, monvko 6 évl0eeHHbIX UMAMMOE
MOZOYHOKUCTIbLX bakmeputi. VIchonv3oeanue 0aHHO020 Memo0a OUeHKU NO360/IUM He MOIbKO 6biA6UMb HANUYUe CHOCOOHOCHIU
MKB npodyuyuposams 6axmepuouitvl, HO U USYHUMb UX AHMAOHUCTIUYECKYI0 AKINUBHOCHb 6 OMMHOUWEHUU MHOUX U3YYde-
MBLX MUKPOOP2AHU3MOB, KOMOPble ABTIAOMCT UHOUKAMOPAMU COONIO0EHUS PASTUHDLX PEHUMOB MEXHOTI0ZUHECKUX NPOUECCOB.
Hanuuue maxux Mukpoopeanusmos 6 msace N0360/IUM Y6eNUHUMb CPOK XPAHEHUS MACA, 3 CHern No0As/IeHUs pocma 0u3Ko-
pOOcmBeHHbIX 1aKMOOAYUNT, HEKOMOpPble U3 KOMOPLIX SEIITIOMCT MUKPOOP2AHUSMAMU NOPUU, 4 MAKie POCH YCI08HO-Nd-
mozenHoli U namozeHHoti Mmuxpodnopot. Kpome smozo, npumererue Mono4HOKUCTbIX OaKmeputi, 0671a0arusux 6axmepuoni-
HO2eHHOCMDbI0, 8 MEXHOI02UU NPOU3BO0CNEA CHIPOKONUEHBIX KONOAC NO360IUM CHUSUMb PUCK NPOU3E00CEA Hebe30NaACHOT
npodyxuuu. Takum ob6paszom, Hanuuue 6 mace unouzenHvix MKD sensemcs 0ononHumenvHuim Gakmopom, obecnedusarouyum
npomexarue xenamenvHolx OUOXUMUHECKUX NPOUECCO8 U 6e30NACHOCb ChIPOKONYEeHbIX KOAbAC.
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Abstract

Cattle carcasses of ritual slaughter (Halal) from the lateral and medial side were investigated in order to identify the indigenous
strains of lactic acid microorganisms capable of producing bacteriocins. Only 14 strains, from 36 strains of microorganisms isolated
from washings taken from carcasses, were used for further research and identified as lactabacilus. In the study of their bacterio-
cinogenicity by the method of two-layer agars of modified composition, high inhibitory efficiency was proved with respect to the
growth of the pathogen Salmonella typhimurium, only 6 isolated strains of lactabacilus. The use of this method of evaluation will
not only reveal the presence of the ability of the lactabacilus to produce bacteriocins, but also to study their antagonistic activity
against many of the studied microorganisms, which are indicators of compliance with various modes of technological processes.
The presence of such microorganisms in the meat will increase the shelf life of meat, due to the suppression of the growth of closely
related lactabacilus, some of which are spoilage microorganisms, as well as the growth of opportunistic and pathogenic microflora.
In addition, the use of lactabacilus with bacteriocinogenicity in the production technology of raw sausages will reduce the risk of
production of unsafe products. Thus, the presence of indigenous lactabacilus in meat is an additional factor that ensures the flow
of desired biochemical processes and the safety of raw smoked sausages.

BBenenue

B HacTosmiee BpeMs BO BCeM MUpe KOJIOCCAIbHOE
BHUMaHNe YHeNAIT O0e30MacHOCTY MNMIIEBBIX IpPO-
nykroB. Ocoboe MeCTO 3aHMMaeT 3allUTa HPOJYKTOB
MUTaHUs OT BO3MIEVCTBUS KCEHOOMOTUKOB, K KOTOPBIM

OTHOCAT ¥ MMKPOOHBIE KOHTAMMHAHTBI, OCOOEHHO
nmaToreHHole OakTepun. ObecrnedeHre MMKpoOOMOIIO-
TUYeCKOll 0e30IacCHOCTU IPOUZBOAMMON IPOJYKIVIN
SAB/ISETCS IPUOPUTETHBIM HAINlpaBeHNEM INIEBO
OTpAC/IN.
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B COBOKymMHOCTM C HepOTOKCHYeCKMM 3ddeKToMm,
BO3HMKAIOIIVIM B pe3y/ibTaTe BO3JENCTBIUA OKPY Kalolleil
Cpenbl, KOHTAMUHVMPOBAHHAsI MAaTOT€HaMV INIA HeceT
OOJIBIIYIO ONTACHOCTD JJISI 37J0POBbsI YeTIOBEKA.

HecMmoTps Ha BHepeHMe pa3lINYHBIX IPOrpaMM Ipe-
[OTBpallleHNs MUKPOOHON KOHTaMuHaUuUy ¥u OOpbOBI
C IATOTeHHBIM) MUKPOOPraHM3MaMu — IpobjeMa He Te-
psieT cBoeit akTyaabHOCTY. CUTYAIVsI OTATOI[AETCs BO3-
pacraonieil yCTOM4YMBOCTbIO psAfia ITIATOTEHOB K XMMuIYe-
CKVUIM BellleCTBaM, B T.4. K aHTHOmoTukam [1].

B cBsA3U ¢ BbIsAB/IEHNEM aHTUOMOTUKOPE3UCTEHTHO-
CTM NAaTOTeHHBIX MMKPOOPTaHM3MOB, OOHApY)XEHHBIX
B IIMIIEBBIX IPOAYKTAX, IPEAIAraloTCsl pa3Hble IOXObI
JUISL CAeP>KMBAaHUA MX pasMHOXxeHUsA. OcobeHHO cTpe-
MUTE/IbHOE Pa3BUTHE IOMYIMIN OMONTOrMYecKue MeTo-
Ibl. 3a pyb6eXoM aKTUBHO IIPUMEHSIOT OGakTepuodari.
[IpyyeM MO3MLMOHMPYIOT MX KaK aJbTepHATUBHbIE XN-
MIYECKMM BelleCTBaM CpelcTBa 60pbOBI C IMaTOreHaMu
U KaK areHTOB, NPOJIEBAIOIINX CPOKM TOLHOCTY IIPO-
nykuun [2,3,4].

Cpenu mpounx 6monorndecknx Mep 60pbObI ¢ marore-
HaMl — MCIIO/b30BaHMe GaKTepHonMHOB. bakrepymonn-
HBl — aHTMOMOTMKONO/OOHbIE BelljecTBa, 00aaoe
OGaKTepUIUTHBIM WIN OaKTepuocTaTnieckuM apdexTom,
ObUIN OTKPBITHI B cepefiuHe 1960-X rofioB, TOra ske Hava-
JIUCDh VICCTIefOBaHMA UX cBONCTB. HecMoTps Ha 6oraryio
VICTOPMIO M3y4eHNs 6AKTepMOLVHOB, VX ITOTEHIUA elle
He TIOTHOCTBIO pacKpbIT. COBPEMEHHBIN BBICOKMII yPO-
BEHb IMarHOCTMYECKVX BO3MOXKHOCTEl 103BOJIAET Horee
I1y60KO M BCECTOPOHHE M3y4aTh CBOVICTBA GaKTepyoLy-
HOB. BaKTepUOLVIHbI — 9TO TeTepOreHHbIe MeNTU/bI, BbI-
fieTisieMble PasIMYHbIMU MIKPOOPTaHU3MaMI, B T.4. I MO-
JIOYHOKUCTIBIMU OaKTepusiMu [5].

MexaHusm peiicTBMA OAaKTEPMOLMHOB B OTHOLICHVN
[IATOTEeHHBIX MMKPOOPTaHM3MOB CBSI3BIBAIOT C Hapylie-
HY/eM MPOHMUIIAEMOCTY LVTOIUIa3MaTHYeCcKoll MeMOpa-
HBI MTOC/IEHNX. BaKTeprOUMHBI MPUHATO pasfeniTh Ha
JiBa KJlacca — JIAHTUOMOTUKM — HENTHUAbI, COfiepIKalie
HEeOOBbIYHbIe aMMHOKMCIOTBI (HampyMep, JaHTUOHVH)
Y KOPOTKVE TePMOYCTOIYMBBIE IIONMUIIEITHBI, He COfep-
Kalllye TaKMX aMMHOKMUCIIOT. PAJ aBTOPOB CK/IOHAIOTCA
K MHEHMIO, YTO STY HeNTUABl 00/1a/JaloT CIIOCOOHOCTHIO
006pa30BBIBaTh MOPHI B LIUTOIUIA3MATUIECKOI MeMOpaHe,
B pe3y/bTaTe 4Yero MPOMCXOAMUT IU3NUC KIETKM MaToreHa
[6,7,8,9,10].

Hawuboree n3BecTHBI 6aKTepUOLH — 9TO HU3MH, KO-
TOPBIN CMHTE3UPYETC KOKKOBBIM IITaMMOM Streptococcus
lactis. B HacToA1Iee BpeMs HU3MH UCIONB3YIOT B Ka4ecTBe
KOHCepBaHTa Py IPOU3BOJCTBE HEKOTOPBIX IMIIEBBIX
mpopykros [11].

JlnA MACHOJ IPOMBIIIEHHOCTY, B KayecTBe IPOAY-
LIeHTOB OaKTepyOLHA, HaNOOIbIINIT MHTEPEC IPECTaB-
JIIIOT MUKPOOPTaHU3MBbI, COCTAaBJIAIINE HENTaTOTeHHBIN
I/ MHAUTEHHO MUKPODIOpHI.

TakuMm 06pa3oM, LielbI0 HACTOSALIETO MCCIEHOBAHUA
ABJIAVIOCH BBIABJICHME VM VM3Yy4YeHNe MH[UTEHHBIX MOJIOY-
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Hoknmcbix 6akrepuit (MKB) Mukpo6moma Tyur KpymHoro
pOraToro CKOTa pUTyajbHOro yOos (Xaisib) JJIA OLeHKN
UX 6aKTepPMOLTHOTEHHOCTN.

OO0BEKTHI I METOBI

O6bekTaMy UCCIE[OBAHNS SAB/IANCh CMBIBBI, OTO-
OpaHHbIe C JTaTePaTbHON ¥ MeIMAIbHOM CTOPOHBI Iepef-
Hell YeTBEPTMHBI TYLI KPYIHOTO POTaTOTO CKOTa Cpasy
nocre. [l MCK/TI0YeHVsI KOHTaMUHALIUY TYII CTOPOHHM-
MM MMKpPOOpTraHM3MaMM, KOTOpble MOTYT ObITh BHECEHDI
HOCPEACTBOM CYXOil M/MIM MOKpOit 06paboTkm, 3abop
CMBIBOB OCYIIECTB/ISA/IN C IOBEPXHOCTY TYII Xa/Is/IbHOTO
y6o0s1. ITpu xansanpHOM y60e He UCIIONb3YIOTCS OIlepariun
MOJIKM Ty, 671arofaps 4eMy He IPOVCXOANUT M3MEHEeHMe
MICXOZHOTO MUKpo6uoma. CMBIBBI OTOMpANy ¢ ABYX 30H
TPYAHOTO U pebepHOro OTpyOOB KaXK[OVl MOMTYTYLINM KaK
C BHYTPEHHeJ, TaK M C BHEIIHeil IOBepXHOCTU. 3abop
CMBIBOB OCYIECTB/LSIIM CTEPUIBHBIMU TyOKaMm, CMO-
yeHHBIMU 10 cM? PU3MOIOIMYECKOTO PacTBOPA, C KXKHOM
30HBI IUIOMIA/IbI0 He MeHee 100 cm?. 3aTeM rybkm mome-
Iaay B CTEPWIbHBIN ITaKeT, KoOaBnamm 3abydepeHHyo
HENTOHHYI0 Bo#y 06beMoM 90 cM® U IOCpefcTBOM psifia
IleCATUKPATHBIX Pa3BefieHN T IIPOM3BOAVIIN IIOCEB B ITUTA-
Te/bHble cpeibl. [I0CKOTbKY 1ie/Iblo Halllell paboThI SIBII-
JIOCh U3y4eHMe 6aKTepMOLMHOTEHHOCTY MOIOYHOKIICIIBIX
6akTepuii, IEPBUYHOI 3aauell VICC/IeTOBaHMs ObITIO BbI-
memutbh MKB ¢ o6bexTa uccnenoBanus.

[l ceneKumm MOIOYHOKMCTIBIX MUKPOOPTaHN3MOB U3
IIOJTy9€HHBIX CMBIBOB, ObLI IPUTOTOBJIEH P IEeCATUKPAT-
HBIX pasBeleHMil ¥ IPOBE/IeH VX MOCEB B IVIOTHYIO IUTA-
TenbHYI0 cpeny MRS rny6unubiM MetogoMm. [ToceBbr uH-
KyO1poBau B TedeHne 3 cyt mpu temieparype (30+2) °C.
ITo oxoHYaHUIO MHKYOMpOBaHuA, yamky [lerpu mpocma-
TPUBAIY Ha IPEAMET BbISABICHNUSA KOJIOHMI C TUIINYHBIM
JUIA MOJIOYHOKMCTIBIX MMKPOOPIaHM3MOB POCTOM (MMe-
fomyx (GopMy IMH3BI WIN 3Be3A4YaTyio GopMy) C Lie/IbIo
orbopa MX I JabHENIIero MCClIefoBaHnA. TUINYHbIe
KOJIOHUM IlepeceBain B XXIUAKYI0 cpeny MRS-6ynboH, rae
B OITMMA/IbHBIX YCTIOBUAX Ipu Temmeparype (30+2)°C
IpPOBOAV/IM HaKoIUIeHMe Omomacchl KieTok. Hammunme
pocTa MUKPOOPTaHM3MOB OIIpEle/IA/IN 110 MOMYTHEHUIO
Oy/1boHa B HIDKHEI yacTy npo6upku. [TomyTHeHMe 6yb-
OHAa B IPUJOHHOM IMPOCTPAHCTBE HPOOMPKM SIBIISETCS
XapaKTepPHbIM IPU3HAKOM PasBUTUA MUKPOOPraHU3MOB
C MUKPOaspO(IbHBIM ¥ aHA3POOHBIM TUIIOM JbIXaHNA,
K KOTOPBIM OTHOCAT MOJIOYHOKMUCTIbIe 6akTepun. [Ipoporn-
JKUTETTbHOCTD KY/IbTYBYPOBAHMA COCTABJIA/IA OT OJHUX JI0
5 cyrok. B cimydae orcyTcTBUA pOCTa B TedeHuUe 5 CYTOK
WIN POCTA, OTINYAIOLIETOCS OT YKa3aHHOTO BbIle — II0-
CeBBI JJa/IbHEIIIEeMY UCC/IeJOBAaHNIO He OfIBEePrajIvCh.

Il OLleHKM TIPMHAJJIeKHOCTU BBIIEJIEHHBIX OaKTe-
puil K MOJIOYHOKMC/IBIM MMKPOOPIaHM3MaM, COITIACHO
I'OCT 10444.11-2013 «Mukpo6monorns NmuiieBbIX Ipo-
JIyKTOB U KOPMOB JI/Ifl )KMBOTHBIX. MeTOJbl BBbIABICHMNA
M THOfcYeTa Me30(UIbHBIX MOMTOYHOKUCIBIX MUKPOOP-
TaHM3MOB», OblIa IIPOBeieHa CIeAYIoI[as KOMIIEKCHAs
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OLIeHKA Ka)KIOTO BBIJETEHHOIO MITAMMa, MPEeJIIONOoXKI-
TE/IbHO OTHOCSIIErOCs K MOJIOYHOKVC/IBIM OaKTepysaM:
poct Ha cpene MRS npu 30°C; obpasoBaHme KaTanasbl;
OlLleHKAa MMKPOCKOINMYECKOTo Ipermapara: o Ipamy n Ha
criopoobpazoBanme. MONTOYHOKMCIIBIE MUKPOOPTaHU3-
MBI XapaKTepU3yI0TCs CIIOCOOHOCTDIO PacTy Ha IVIOTHBIX
U KUAKUX IUTaTenbHbIX cpefax MRS npu 30°C, onn He
00pasyloT Karajady u 1o Ipamy oKpammBaioTCsA IONO-
JKUTE/IbHO, IIPM 9TOM B MUKPOCKOIMYECKOM IIperapare
MOTYT OBITb KaK KOKK)M TaK ¥ IaJ04YKM, IOCTeJHMEe UX
KOTOpBIX He oOpasyior crop. Kyabrypsl, uaeHTnmIN-
pOBaHHbBIE KaK MOJIOYHOKMC/IbIE — IIepeceBaay Ha IIo-
nyXupkywo cpegy MRS c nenbio fanbHelIIero XxpaHeHns
" manbHelero nsydeHns. OcTanbHble MMKPOOPTaHM3-
MBI BBIOPaKOBBIBAJII.

Ilns omnpeneneHus 6aKTePUOLVHOTEHHOCTY OTOOpaH-
HBIX KY/IBTYP MMKPOOPTraHM3MOB, VICIIONb30BaNIN MOJY-
(GUIVPOBAaHHYI0 METOAVKY ABYXC/IOMHBIX arapos YIbpu-
xa [lInnnurepa n @puppuxa-Kapn Toku [12].

CoracHO MeTORMKe, IIPefIOKEHHON ITUMM MCCTIe-
JIOBaTeIsIMM, HEOOXOAMMO ObUIO BHOCUTH OaKTEPUOLMH
B JIyHK) 3apPa)KEHHOTO NATOT€HHBIMY MUKPOOPraHM3Ma-
My, arapa. bakreprnounn guddyHauposan B arap, B pe-
3y/IbTaTe Yero BU3ya/lM3MpOBaIach 30Ha MHIMOMPOBAHMA
pocTa MaTOreHHOro MUKpoopranusma. VI3-3a He6ombLION
VIO /I BU3Yya/IM3alMyU Pe3y/IbTaTOB, Mbl MOAUMULIVPO-
Ba/IM MeTOAIMKY. I/ 9TOTr0 MCIIONIb30BAIM JIBE CIelaIy-
3MpoBaHHbIE IMTaTe/NbHbIe cpenbl. [lepBas cpema — Mo-
muduryposannslit MRS-arap (MRS-mod), cnenyromero
cocTaBa: HeceJleKTMBHasA XXupkasa cpefa MRS; rmokossr —
0,2 %; arap-arapa — 0,3 %; BTopas cpefia — MATKUI arap
(MA) umerominit B CBoeM cocTaBe: menToH — 15 T, PoXK-
KeBolt 9KCTpakT — 3 T, NaCl — 6 1, rmoko3a — 11, arap-
arap — 7 L.

L1 mpoBemeHNsA MCCIefOBaAH IOATOTABIMBANIN CY-
TOYHYIO KY/IbTYPY MOJIOYHOKICIIBIX OaKTepuit Ha 6yIboHe
MRS, xoTopyio ¢ TOMOMLIBI0 GAKTEPMOIOTNIECKON HeT/IN
HAHOCWIM KacaHueM Ha noBepxHoctb MRS-mod B ompe-
IeTIEHHOJ TOYKe. 3aTeM YallKy MHKYOMpOBamIuM BBepX
KpBIIIKaMy 1Ipy Temriepatype (30+2) °C B Tedenne 3 cyT,
TSI MaKCUMaJIbHOTO HaKoIUTeHVst U auddysun b6akrepu-
OlLIMHA B NUTaTeNbHYIO cpeny. [Io okoHuaHUM MHKyO6UpO-
BaHMA noBepx MRS-mod 3anmBanm TOHKMII CI0I MATKO-
0 arapa, MHOKY/IMPOBAaHHOTO TeCT-IITaMMOM. B kauecTBe
TecT-TaMMa ObITa BblOpaHa Kymbrypa Salmonella ty-
phimurium ATCC 14028, sBsmomasics pacnpocTpaHeH-
HBIM BO30y#uTeneM TOKCUKOMH(eKIui. MsArkmit arap
3apaxkaim tecT-mraMmoM Salmonella typhimurium ATCC
14028 ¢ Tutpom 10° KOE/cM®, 1 BHOBB ITOMeIay TepMO-
CTaT I MHKYOMpOBaHMsA KpbllIKaMy BBepX. O6pasibl
MHKyOupoBam mpu Temmeparype (37+1)°C B TedyeHue
24-48 4.

CoracHo paboudeii Tunorese, 3a epyoj, NMHKyOupoBa-
Hus B cpege MRS-mod MOmoyHOKMC/IbIE MUKPOOPTaHU3-
MBI JJO/DKHBI Pa3MHOYATbCS, BbIpabaTbIBast OaKTepUOLIVH,
KOTOpBIiT ;U YHAUPYET B arap, a 3aTeM IpU HaHeCeHNN
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BTOPOTO CJI0s arapa C TecT-IuTaMMoM Salmonella ty-
phimurium, 6aKTepUOLVH [O/DKEH HPeIsITCTBOBATh PO-
CTy IaTOreHa.

Pe3ynbrarsl u 06cyKeHMe

MonoyHokucible 6akTepuy 06ajal0T OOMBIINM II0-
TEHIIVA/IOM UCIIONb30BAHNUA B CBA3M C UX IIMPOKUM CIIEK-
TPOM IOTEHLMA/IbHOM aHTAarOHMCTMYECKOV aKTMBHOCTIL.
[IpuMeHeHMe GaKTEPUOLMHOB, MPOAYIMPYEMbIX MOJIOY-
HOKUC/IBIMU OaKTepUsAMM, MOSULMOHUPYIOT KaK areHTHl,
CIIOCOOHBIE 3aMEHWUTb AHTUMOMOTMKM ¥ TOBBICUTH 0Oe3-
OIIaCHOCTh Msca [13,14,15].

Hawubornee mepcrneKTUBHBIMU MOTOYHOKUCTBIMU OaK-
TEPUSIMU C TOYKM 3PeHMsI X MOTEHI[Mana MpUMeHeHsI
KaK MHIUMOUTOPOB IIATOTEHOB, CYUTAIOT VHANUTEHHBIE
MOJIOYHOKNCTIbIe GaKTepuy, TO eCTb M30MPOBaHHbIE 13
ecTecTBeHHOI cpenpl. Kak mpasuio, 6akTepun, obmama-
Iole TTIOTEHI[A/IOM OaKTePUOLVIHOTEHHOCTY BBIJIETIAIOT
U3 IINIIEBBIX IPOAYKTOB [16,17,18,19].

JIOrMYHO WPEAIONIOKUTb, YTO MscolepepabarbiBa-
Iollell OTpac/iu IenecoobpasHee BCEro NPYMEHATh Oak-
TEPUOLVHBI, U30MPOBAHHbIE Y3 MHAUTEHHO! MUKPOQ-
nopbl MsAca. II0CKONIbKYy MUKPOOPraHU3MBbI C MACA MOTYT
ObITb HambosIee PUCIOCOOIEHbI K HeMY 1 OBITh Hambo-
Jlee KOHKYPEHTHOCIIOCOOHBI, 4eM BbIJie/IeHHbIE U3 JPYTUX
MICTOYHUKOB, OBIIO IIPOBEIEHO MCCIeOBAHNE €To.

Kak mpaBnio, MOIOYHOKKCTIbIE GAKTepUM BBIE/IAIOT
u3 (GepMEeHTUPOBAHHBIX MSICHBIX Ipoaykros [20,21], To
€CTb 13 y>Ke TOTOBBIX K yHoTpebneHuto. B Hameit pabore
HPEAIIOCBIIKON K MCCIeOBAaHNI0 MHIUTEHHO MUKPOd-
JIOPBI TYII CITY>KUIO TPEANONOXKeHNe, YTO MOIOYHOKIIC-
nasi MUKpo@Iopa HomajaeT B MACHbIE IIPOAYKTHI Ha IIep-
BOHAYa/IbHBIX CTAMAX IepepaboTKM, TO eCTb Ha JTalle
y60s1, HyTPOBKM 11 0OBA/IKM TYIIL

B pesynbTaTe MOHUTOPUHTA JTAT€PAIbHON M MeMAIIb-
HOJI CTOPOH TyII KPYITHOTO POTaToOro CKOTa Ha HajnMdie
MOJIOYHOKMCTIBIX OaKTepuii, C IVIOTHOV MUTATEIbHOI Cpe-
nbl MRS 6b1710 BBIOpaHO 36 KOTOHMIT MUKPOOPraHM3MOB
UL JaIbHeNIIero uccnefnoBanys. VI3 Hux Opmm oTobpa-
HBI TO/IBKO Te, (GOPMBI KOIOHUIT KOTOPBIX, Ha CEeKTUB-
HOM arape, SIBJISIACh TUMMYHBIMY J/IsI MOTTOYHOKIC/IBIX
MMKPOOPraHM3MOB: B (popMe Tpex/lydeBOil 3Be3Ibl VI
muusbl (Puc. 1). Ha aToM sTame us uccienoBanmusa ObIIO
uckmoyeHo 15 obpasuos. VI3 ocraBmmxcs 21 mTaMMoB
BCe OKPAlIMBA/INCh MONOXUTEIbHO 1O Ipamy, ofHako 2
OKa3a/lucCh KaTa/la3oNOMOXUTENbHBIMY, IPENIOIOXNI-
TenbHO Brochothrix thermosphacta, u He IMe/NV TUIINYHYIO
JUIs. MOJIOYHOKVC/IBIX MUKPOOPTAaHM3MOB MUKPOCKOIN-
4eckyo KapTuHy. COITIACHO MCCIefOBaHMAM KaHAJCKUX
y4eHbIX, 6akTepun Brochotrix thermosphacta crioco6HBI
PasBUBATHCSI COBMECTHO C MOJIOYHOKMC/IBIMU GaKTepusi-
MU, JOCTUTast BBICOKMX TUTPOB [22].

HanbHeitme uccnefoBanms 19 MITaMMOB IIPOBOAVIIN
KynpTuBMpys Ha OynboHe MRS. ITpu oneHke xapakxTe-
pa pocTa OTOOPAaHHBIX KOJIOHMII Ha 9TOV >KMKON INTA-
Te/IbHOIL Cpefie, He BCe MUKPOOPTaHM3MBbI IIPOSBUIN POCT
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TUNUYHBIN 7151 MUKPOadpOUIbHBIX U (HaKy/IbTaTUBHO-
aHA’POOHBIX MUKPOOPTaHM3MOB, K KOTOPBIM OTHOCSTCS
uckomble mpokapnoTbl. Ha Puc.2 mpencraBnena mmmwo-
CTpauus M3 CIPaBOYHMKA CO CXEMOJ TUIIMYHOTO POCTa
MUKpPOaspoIIbHBIX MUKPOOPraHu3MoB (a) u ¢ororpa-
¢ust pocta Ha 6y/IbOHE 9KCIIepUMEHTa/IbHOTO 06pasiia (6).

— 30Ha aKTHBHOTO pocTa

(a) (©)
Puc. 2. Tummunsnt poct MKB B 6ymbone MRS gnsa obmurarHbix
aHA’POOHBIX MUKPOOPraHM3MoB: (a) — cxema; (6) — dororpadus

HpO6I/IpKI/I C POCTOM OJTHOT'O 13 CCIEA0BAHHBIX 06pa3u03

Takum 06pasom, mocie U3ydeHMs KyJIbTyparbHO-MOP-
(onorn4ecknx CBONCTB 13 36 KyIbTYp MMKPOOPTaHM3-
MOB, BbIfIeJIeHHBIX 13 cMbIBOB ¢ Tyu KPC, 1 usydenns
CrIoco6HOCTN 00pa3oBBIBAThL OAKTEPUMOLVH ObUIM OTO-
6paHBbI TONBKO 14 MLITAMMOB.

Ha Puc. 3,4,5,6 npexncrasinensl pororpadui, HOmTydeH-
Hble B pe3y/bTaTe 9KCIlepuMeHTa Ha 3 mraMmMax MKB.

Ha Puc. 3 npencrasnena gororpadusi KOHTPOITbHOTO
obpasua MA, 3apa’keHHOTO TECT-LIITAMMOM, B KOTOPBIi
He ObUIM BHECEHbI MOTIOYHOKIC/IbIe OakTepun. B pe3ysn-
TaTe pOCTa TeCT-IITaMMa HAaOMTI0aeTCsA CIUIONIHAA IIOT-
Hasg MYTHOCTb JAHHOTO arapa:, YTO HOATBEp)K/aeT CIIO-
COOHOCTh JaHHOTO arapa obecreuntb pocT Salmonella
typhimurium.

25

_—

Puc. 3. ®ororpadus pocra Salmonella typhimurium B MA (koHT-
ponbHbIIT 06paselr)

Puc. 4. ororpadus wamrku Ilerpu ¢ pocrom Salmonella typhimuri-
um nosepx pocta MKDB: 1 — poct xonmonnit MKD B HibkHeM croe ara-
pa; 2 — 30Ha crtomHoro pocta Salmonella typhimurium B BepxHeM
croe arapa; 3 — 30Ha OTCyTCTBUA pocta Salmonella typhimurium
B BepXHEM C/I0e arapa

Ha Puc. 4,5,6 npencrasnens! ¢ororpadum sxcrepu-
MEHTa/IbHBIX 00pa3lioB IIOC/Ie KyIbTUBMPOBaHMsA Salmo-
nella typhimurium nosepx pocta MKbB Ha vamkax [Tetpu.
ITockonbky cpema MRS-mod sABnAeTca NOMYXKUAKUM
arapoM, MOJIOYHOKMC/IbIe OaKTepuy pacTyT Ha Hell O1u-
e K JHy Jauky [letpu ¢ o6pasoBaHyeM pacIIbIBIINXCSA
KOJIOHMII IPUYYAIMBBIX (OPM, OHU TIOKa3aHbI CTPeIKaMM
1 oT™MedeHB! 111 poit «1». COIrTacHO MEeTOAMKE MCCIe0Ba-
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30Ha nooasneHus

Salmonella

< e

Puc. 5. Dotorpadus vamku [erpu ¢ pocrom Salmonella typhimuri-
um nosepx pocta MKb

3oHa urzubuposarus

Salmbnella

Pitc. 6. otorpadust wamku Iletpu ¢ poctom Salmonella typhimuri-
um nosepx pocta MKbB: 1 — poct xononuit MKD B HixHeM croe ara-
pa; 2 — 3o0Ha pocra Salmonella typhimurium B BepxHeM clIoe arapa

HIISA, Ha oBepxHOCTh MRS-mod ¢ mpepBapuTeibHO BbI-
POCIIMIMYU MOJIOYHOKMCTIBIMU OaKTepuAMM, ObIT HaHECEH
MA, zapaxxeHnHuslit Salmonella typhimurium.

Ha Puic. 4 BuziHO, 4TO 0671aCcTh arapa, rie Kak npeproa-
raeTcsi JO/DKeH ObUT ObITh 6aKTePUOLIVH, OTMeYeHHas -
poit «2», IOTepsI/Ia IPO3PAYHOCTD 13-32 POCTA TECT-IITaM-
Ma. B To>ke BpeMs B 30He POCTa MOJIOYHOKMC/IBIX GaKTepuit
cpefia OCcTaIach MOMHOCTBIO Mpo3pauHoit. Iudpoit «3» Ha
Puc. 4 nokasana npospayHas 30Ha, YTO ABJAETCA Pe3YIlb-
TaTOM MHIMOMpOBaHus pocta Salmonella typhimurium mo-
JIOYHOKUC/IBIMM GakTepuAMU. [JaHHBIN (HaKT MOXKET ObITh
Pe3y/IbTaTOM OTCYTCTBUA 3K30T€HHO IPOAYLMPYEMOro
6akTepyuonyHa gaHHbIM BuioM MKDB nn aHTaronncrimye-
CKOJl aKTMBHOCTbIO TOTIbKO HATUBHO KY/IbTYPBI.
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Ha Puc. 5 mpoBefieHa rpaHnIia MeXXKAy 30HAaMIU poCTa
U TIOfaB/IeHMS TeCT-IITaMMa BTOPBIM M3 HUCCIENyeMbIX
MKB. B ornmuume ot pocTa npeficTaBieHHOro Ha Puc. 4,
xapakrep pocra Salmonella typhimurium na Puc. 5 xapax-
TepU3yeTCA OTCYTCTBMEM POCTa KaK B 30HE BUJJVIMOTO PO-
cra MKBD, Tak u 30He ero oTcyTCTBMA. ITO ABIAAETCA JO-
Ka3aTe/IbCTBOM TOTO 4TO HaHHbII mramMM MKDB obnamaer
6aKTepMOLTHOTEHHOCTBIO.

Ha Pwmc. 6 pesynbraThl aHaJOTMYHBI pe3y/IbTaTaM,
npencTaBneHHbIX Ha Puc. 5. Tpernit mramm MKDB mpo-
AyLupyeT 6AKTepPUOLVH, HO OT/INYAeTCs KY/IbTYpPanbHO-
MOP}OIOrNYecKIM XapaKTepOM pOCTa.

W3 npencTaB/ieHHDbIX PUCYHKOB BUIHO, YTO 30HA ITOJaB-
JleHus pocTa TecT-mTamma Salmonella typhimurium B pu-
CYTCTBMM JBYX U3 Tpex uccnefosaHHbix MKDB mocturamm
3/4 mnomaan yamky [leTpy, 4TO HAIJIAZHO EMOHCTPUPYET
BBICOKYIO aHTarOHMCTMYECKYI0 aKTMBHOCTb MCCIIE[IOBAaH-
HbIx MKB 1 ux 6akrepnonnHoB. B pesynprare ckpuHuHra
MKEB Ha 6aKTepUOITHOT€HHOCTb /IS HA/IbHENIIIEro 1CCe-
floBaHMA OBUIM OTOOPAHDI, KaK Hanboriee IepCIeKTYBHBIE,
TOJIBKO 6 IITaMMOB MOJIOYHOKVC/IBIX OaKTepPuiL.

Vlcnionb3oBaHMe JJaHHOTO METOfIa OLIEHKM IIO3BOJINT
He TOJIKO BBIABUTH Hamnuue cnocobrnoctu MKbB npopy-
LVPOBaTbh OAKTEPUOLVHBI, HO ¥ M3Y4UTb aHTaTrOHUCTHU-
YECKYI0 aKTMBHOCTb KaK HAaTMBHOI KY/IbTYPBI, TaK M X
0aKTepMOLMHOB B OTHOIICHN!N MHOIMX M3y4aeMbIX MIM-
KpOOPraHM3MOB, KOTOPble MHOTME UCCIeloBaTe/N T103M-
LVIOHMPYIOT KaK MH/AMKATOPbl KOPPEKTHOTO IIPOTeKAHNA
TEeXHOJIOTMYeCKUX Ipoleccos [23]. Hamune Takux MHAN-
TeHHBIX MMKPOOPraHM3MOB B MsCe BO3MOXXHO IIO3BOJINT
3a CYeT MMUHVMMA/IbHBIX OapbepHBIX TEXHOJIOTWII, TaKUX
KaK BaKyyMHas yrakoBka min MI'A, yBenmu4nTb Cpok xpa-
HeHMs1 Msca [24]. B ToM dncrie 3a cueT mogasieHNs pocTa
6/1M3KOPOICTBEHHBIX JTAKTOOALMIII, HEKOTOPbIE U3 KOTO-
PBIX ABJIAIOTCA MUKPOOpPraHM3MaMy mmopun [25], a Taxoke
POCT YC/IOBHO-IIATOT€HHOII U MAaTOTeHHON MMKPO(IOpbI
[26]. Kpome aToro, mpuMeHeHMe MOJIOYHOKMC/IBIX 6ak-
Tepuit, 06IagaNNX 6aKTEPUOLMHOTEHHOCTHIO, B TEXHO-
JIOTMM TIPOM3BOACTBA CBIPOKOITYEHBIX KO/I6AC MO3BONT
CHM3WUTD PUCK IPOM3BOACTBA HeOEe30IacHON MPOAYKLINNL.
Taxum ob6pasom, Hannune B Msice nHanreHHbIx MKDB sB-
JIAeTCA JOIOMTHUTENbHBIM (HaKTOPOM, 00eCIednBaIoM
IPOTeKaHNUe >KeJIaTe/bHbIX OMOXMMMUYECKMX IIPOL[eCCOB
1 6€30I1aCHOCTD CHIPOKOITYEHbIX Kobac [20,27].

BriBoabr

B pesynbrare MOHMTOpMHIA TYII KPYIIHOTO POraTOro
ckota 6pum otobpanbl mHaUreHHsle MKDB o6mapatomue
6aKTePUOLIMHOTEHHOCTBIO B OTHOIIEHNM TTATOT€HHOTO TECT-
wramma Salmonella typhimurium. TlogrBepxaeHa paboyas
TUIIOTE3a O HAKOIUTEHNM GAKTEPUOLIMHA B IIMTATETHHOI Cpe-
fie. DKCIIepUMEHTAIBHO JIOKa3aHO, YTO BbIOPAaHHBIE IS VIC-
CTTe[IOBAHYIsI IH/JVIT€HHbIe MOTIOYHOKICTIbIe GaKTepyy Msica
0671a1a10T 6aKTepPUOLIVHOT€HHOCTDBIO U MOTYT OBITh ITpUMe-
HEHBI JI/IsI CHYDKEHNS POCTA IIATOTEHHBIX MKPOOPTaHI3MOB.
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Introduction

Currently, the world pays great attention to food
safety. A special place is the protection of food from the
effects of xenobiotics, which include microbial contami-
nants, especially pathogenic bacteria. Ensuring micro-
biological safety of products is a priority direction of the
food industry.

In conjunction with the neurotoxic effect resulting
from environmental exposure, food contaminated with
pathogens is a great danger to human health.

Despite the introduction of various programs to
prevent microbial contamination and control of patho-
gens — the problem does not lose its relevance. The
situation is aggravated by the increasing resistance of a
number of pathogens to chemicals, including antibiot-
ics [1].

In connection with the detection of antibiotic resistance
of pathogenic microorganisms found in food products,
different approaches to deter their reproduction are pro-
posed. Especially rapid development of biological meth-
ods. Bacteriophages are actively used abroad. Moreover,
they are positioned as alternative to chemical substances
means of controlling pathogens and as agents that prolong
the shelf life of products [2,3,4].

Among other biological measures to combat patho-
gens is the use of bacteriocins. Bacteriocins-antibiotic-like
substances with bactericidal or bacteriostatic effect, were
discovered in the mid of 1960s, at the same time began to
study their properties. Despite the rich history of bacterio-
cin research, their potential has not been fully disclosed
yet. The current high level of diagnostic capabilities allows
a more in-depth and comprehensive study of the proper-
ties of bacteriocins. Bacteriocins are heterogeneous pep-
tides secreted by various microorganisms, including lac-
tabacilus [5].

The mechanism of action of bacteriocins against patho-
genic microorganisms is associated with a violation of the
permeability of the cytoplasmic membrane of the latter.
Bacteriocins are divided into two classes — lantibiotics —
peptides containing unusual amino acids (for example,
lanthionin) and short heat-resistant polypeptides that do
not contain such amino acids. A number of authors are
inclined to believe that these peptides have the ability to
form pores in the cytoplasmic membrane, resulting in cell
lysis of the pathogen [6,7,8,9,10].

The most well — known bacteriocin is nisin, which is
synthesized by the coccal strain Streptococcus lactis. Cur-
rently, nisin is used as a preservative in the production of
some foods [11].

For the meat industry, as producers of bacteriocin, the
most interesting are the microorganisms that make up the
non-pathogenic pool of the indigenous microflora.

Thus, the aim of this study was to identify and study
the indigenous lactabacilus of the carcass microbiome of
cattle of ritual slaughter (Halal) to assess their bacterioci-
nogenicity.
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Objects and methods

The objects of the study were flushes selected from the
lateral and medial sides of the anterior quarter of cattle
carcasses immediately after. To exclude contamination
of carcasses by third-party microorganisms that may be
deposited by dry and/or wet processing, the collection of
swabs was carried out from the surface of carcasses Ha-
lal slaughter. When Halal slaughter is not used washing
operations carcasses, so there is no change in the origi-
nal microbiome. Washings were taken from two zones of
thoracic and rib cuts of each half-carcass both from the
inner and outer surface. Sampling of washings was car-
ried out with sterile sponges moistened with 10 cm’ of
saline solution from each zone with an area of not less
than 100 cm? Then the sponges were placed in a sterile
package, a buffered peptone water with a volume of 90
cm?® was added, and a number of tenfold dilutions were
used to sow in nutrient media. Since the aim of our work
was to study the bacteriocinogenicity of lactobacillus, the
primary objective of the study was to identify the lactoba-
cillus from the object of study.

For selection of lactic acid microorganisms from the
received washouts, a number of tenfold dilutions were
prepared and their sowing in the dense nutrient medium
of MRS was carried out by deep method. The crops were
incubated for 3 days at a temperature of (30+2)°C at the
end of incubation, Petri dishes were examined to identify
colonies with a typical growth of lactic acid microorgan-
isms (having a lens shape or a star shape) in order to select
them for further study. Typical colonies were passaged in
liquid medium MRS-broth, where in optimum conditions
at temperature (30£2)°C conducted with the accumulation
of biomass of cells. The presence of microbial growth was
determined by the turbidity of the broth in the lower part
of the tube. The turbidity of the broth in the bottom space
of the tube is a characteristic feature of the development of
microorganisms with microaerophilic and anaerobic type
of respiration, which include lactabacilus. The duration of
cultivation ranged 1 to 5 days. In the absence of growth
within 5 days or growth different from the above — crops
were not further investigated.

To assess the belonging of isolated bacteria to lactic acid
microorganisms, according to GOST 10444.11-2013 «Mi-
crobiology of food and animal feed. Methods of detection
and calculation of mesophilic lactic acid microorganisms»,
the following comprehensive assessment of each isolated
strain, presumably related to lactic acid bacteria, was car-
ried out: growth on the MRS medium at 30°C; catalase
formation; evaluation of the microscopic preparation: by
gram and by spore formation. Lactic acid microorganisms
are characterized by the ability to grow on dense and liq-
uid nutrient media MRS at 30°C, they do not form cata-
lase and gram stained positively, while in the microscop-
ic preparation can be both cocci and sticks, the latter of
which do not form a dispute. Culture, identified as lactic
acid — passaged in a semi-liquid environment of the MRS
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for the purpose of long storage and further study. Other
microorganisms were culled.

To determine bacteriocinogenic selected cultures of
microorganisms used a modified two-layer technique agar
Ulrich Shillinger u Frededich-Karl Liicke [12].

According to the method proposed by these research-
ers, it was necessary to introduce bacteriocin into the wells
of the infected pathogenic microorganisms, agar. Bacterio-
cin diffused to agar, resulting in a visualized zone of inhibi-
tion of growth of the pathogen. Due to the small area of vi-
sualization of the results, we have modified the technique.
Two specialized nutrient media were used for this purpose.
The first medium-modified MRS-agar (MRS-mod), the
following composition: non-selective liquid medium MRS;
glucose-0,2 %; agar-agar-0,3%; the second medium-soft
agar (MA) having in its composition: pepton — 15 g, yeast
extract — 3 g, NaCl — 6 g, glucose — 1 g, agar-agar — 7 g.

To conduct the study, daily culture of lactabacilus was
prepared on the MRS broth, which was applied by touch-
ing the surface of the MRS-mod at a certain point using a
bacteriological loop. The cups were then incubated with
the lids upwards at a temperature of (30+2)°C for 3 days,
for maximum accumulation and diffusion of bacteriocin
into the culture medium. At the end of incubation, a thin
layer of soft agar, inoculated with a test strain was poured
over the MRS-mod. As a test strain was chosen culture
Salmonella typhimurium ATSS14028, which is a common
causative agent of toxicoinfections. Soft agar was infected
with a test strain of Salmonella typhimurium ATSS14028
with a titer of 10° KOE / cm’, and the thermostat was again
placed for incubation with lids up. The samples were incu-
bated at a temperature (37+1)°C for 24-48 h.

According to the working hypothesis, during the incuba-
tion period in the MRS-mod environment, lactic acid mi-
croorganisms must multiply, producing bacteriocin, which
diffuses into the agar, and then when applying the second
layer of agar with the test strain Salmonella typhimurium,
bacteriocin should prevent the growth of the pathogen.

Results and discussion

Lactobacillus has potential for use due to their wide
range of potential antagonistic activity. The use of bacte-
riocins produced by lactabacilus is positioned as agents
capable of replacing antibiotics and increasing the safety
of meat [13,14,15].

The most promising lactabacilus from the point of view
of their potential as inhibitors of pathogens, consider the
indigenous lactabacilus, that is, isolated from the natural
environment. As a rule, bacteria that have the potential of
bacteriocinogenic isolated from food products [16,17,18,19].

It is logical to assume that the meat processing indus-
try is most appropriate to use bacteriocins isolated from
the indigenous microflora of meat. Since microorganisms
from meat can be most adapted to it and be most com-
petitive than those isolated from other sources, a study of
it was conducted.
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As arule, lactabacilus are isolated from fermented meat
products [20,21], that is, from ready-to-use. In our work,
the premise of the study of the indigenous microflora of
carcasses was the assumption that the lactic microflora en-
ters the meat products at the initial stages of processing,
that is, at the stage of slaughter, nutration and boning of
carcasses.

As a result of monitoring the lateral and medial sides of
cattle carcasses for the presence of lactic acid bacteria, with
a dense nutrient medium, MRS36 microbial colonies were
selected for further research. Only those forms of colonies
of which, on selective agar, were typical for lactic acid mi-
croorganisms: in the form of a three-beam star or a lens
(Figure 1). At this stage, 15 samples were excluded from the
study. Of the remaining 21 strains, all were positively gram-
stained, but 2 were catalozopositive, presumably Brocho-
thrix thermosphacta, and did not have a typical lactic acid
micro-organisms microscopic picture. According to stud-
ies by canadian scientists, the bacteria Brochotrix thermo-
sphacta can develop together with lactabacilus, reaching
high titers [22].
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Figure 1. Typical growth of ub in dense MRS nutrient medium

Further studies are 19 conducted by cultivating the
strains in MRS broth. When assessing the growth pattern
of the selected colonies in this liquid nutrient medium, not
all microorganisms showed growth typical of microaero-
philic and facultative anaerobic microorganisms, which
include the required prokaryotes. For Figure 2 the illus-
tration from the reference book with the scheme of typi-
cal growth of microaerophilic microorganisms (a) and the
photo of growth on the broth of the experimental sample
(b) is presented.

Thus, after studying the cultural and morphological
properties of 36 cultures of microorganisms isolated from
the washings from cattle carcasses, to study the ability to
form bacteriocin were selected only 14 strains.
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For Figure 4 it can be seen that the area of agar, where it
was supposed to be bacteriocin, marked with the number
l «2», lost transparency due to the growth of the test strain.

area of no growth At the same time in the zone of lactobacillus growth the
environment remained completely transparent. Figure 3
and Figure 4 shows a transparent zone, which is the result
of inhibiting the growth of Salmonella typhimurium lacto-
bacillus. This fact may be the result of the absence of exog-
enously produced bacteriocin by this type of lactobacillus
or antagonistic activity of only the native culture.

(b) - y U £
Figure 2. Typical growth of lactobacillus in MRS broth for obligate an- R . s .

aerobic microorganisms: (a) — scheme; (b) — photograph of the test
tube with the growth of one of the studied samples

— area of active growth

For Figures 3,4,5,6 photographs, obtained in the experi-
ment, 3 strains of the lactobacillus.

For Figure 3 a photograph of a control sample of CS
infected with a test strain that has not been infested with
lactobacillus is presented. As a result of the growth of the
test strain, a continuous dense turbidity of the agar is ob-
served., which confirms the ability of this agar to ensure
the growth of Salmonella typhimurium.

For Figure 4,5,6 photos of experimental samples
after cultivation of Salmonella typhimurium on top
of growth of lactobacillus on Petri dishes are present-
ed. Since the MRS-mod environment is a semi-liquid
agar, lactobacillus grow on it closer to the bottom of
the Petri dish with the formation of vague colonies of
bizarre shapes, they are shown by arrows and marked

with the number «1». According to the research meth- ) S .
dologv. CS infected with Salmonella tvphimurium was Figure 4. Photograph of Petri dishes with growth of Salmonella ty-
? &Y P phimurium on top of the growth of lactobacillus: 1 — of lactobacillus

applied to the surface of MRS-mod with pre-grown  ‘glonies in the lower layer of agar; 2 — zone of continuous growth of
lactobacillus. Salmonella typhimurium in the upper layer of agar; 3 — zone of ab-
sence of growth of Salmonella typhimurium in the upper layer of agar

—

zone of absence of
growth Salmonella

i éone of growth
Salmonella

Figure 3. Photo of Salmonella typhimurium growth in CS (control
sample) phimurium on top of the growth of lactobacillus
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N\
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2zone of absence of
growth Salmonella

Figure 6. Photograph of Petri dishes with growth of Salmonella
typhimurium on top of the growth of lactobacillus: 1 — Growth of
lactobacillus colonies in the lower layer of agar; 2 — growth zone of
Salmonella typhimurium in the upper layer of agar

For Figure 5 the boundary between the growth and
suppression zones of the test strain of the second of the
studied lactobacillus was determined. In contrast to the
growth shown in Pic.4, the growth pattern of Salmonella
typhimurium in pic.5 it is characterized by the absence of
growth in the zone of visible growth of lactobacillus, and
the zone of its absence. This is proof that this strain lacto-
bacillus has bacteriocinogenic.

For Figure 6 the results are similar to those shown in
Figure 6.5. The third strain of lactobacillus produces bacte-
riocin, but differs in the cultural and morphological nature
of growth.

The presented figures show that the growth suppression
zone of the test strain Salmonella typhimurium in the pres-

ence of two of the three studied lactobacillus reached 3/4
of the Petri dish area, which clearly demonstrates the high
antagonistic activity of the studied lactobacillus and their
bacteriocins. As a result of the screening of lactobacillus
for bacteriocinogenicity, only 6 strains of lactobacillus
were selected for further study as the most promising.

The use of this method of evaluation will not only re-
veal the presence of the ability of lactobacillus to produce
bacteriocins, but also to study the antagonistic activity of
both the native culture and their bacteriocins in relation
to many studied microorganisms, which many research-
ers position as indicators of the correct flow of techno-
logical processes [23]. The presence of such indigenous
microorganisms in meat may allow to increase the shelf
life of meat due to minimal barrier technologies, such as
vacuum packaging or MGA [24]. In particular, due to the
suppression of the growth of closely related lactobacilli,
some of which are spoilage microorganisms [25], as well
as the growth of opportunistic and pathogenic microflo-
ra [26]. In addition, the use of lactic acid bacteria with
bacteriocinogenicity in the production technology of
raw sausages will reduce the risk of production of unsafe
products. Thus, the presence of indigenous lactobacillus
in meat is an additional factor that ensures the flow of de-
sired biochemical processes and the safety of raw smoked
sausages [20,27].

Summary

As a result of monitoring of cattle carcass were select-
ed indigenous lactobacillus has bacteriocinogenic against
pathogenic test strain Salmonella typhimurium. The work-
ing hypothesis about the accumulation of bacteriocin in
the nutrient medium was confirmed. Experimentally
proved, that the chosen for the study of indigenous lacto-
bacillus of meat have bacteriocinogenic and can be applied
to reduce the growth of pathogenic microorganisms.
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