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Annomauus

B Oannoti cimamve onpedensiiomcs pucku KOHMamMuHAyUuu namo-
2EHHBIMU MUKPOOP2AHUSMAMU YUl KPYNHO20 PO2amniozo cKkoma
U céuHell HA PA3TUMHBLX Imanax ux y6os u nepepabomuu. Jns
YCIMAHOBNIEHUA KPUMUYECKUX MOHeK NPOoSedeHbl UCCIe008aHUS
maca (8 mywax, norymywax u ompyoax) u MAcHoix nonyga-
6pukamos u3 20850UHbL U CUHUHbL HA HATUYUE MUKPOOped-
Husmos pooa Salmonella, Listeria u 6axmepuii éuda Listeria
monocytogenes 6 00pa3uax, 0mMoOPaHHbLIX OeCPyKIMUBHbIMU
(u3 enybunvl) u HedectnpyKmusHoIMU (C NOBEPXHOCIU) Mermo-
damu. Yemarnoeneno, umo eny6okue crou MACHbIX 0mpy6os u3
208510UHDL U C6UHUHDL He 0OCeMeHeHbl MUKPOOP2AHUSMAMU POOa
Salmonella u 6axmepusmu éuda L.monocytogenes. OdHako 6vi-
A67IEHA KOHMAMUHAUUS NOBEPXHOCU MYyUd U NOTYMyUd Kpyn-
HO20 poeamozo ckoma u céuneii 6axmepusmu pooa Salmonella
u L.monocytogenes na smanax coemKu wikyp u u3enedeHus u3
myus eHympennux opeanos. Cyxoli u MOKpwili myanem myu
U NOZYMYWL He CHOCOOCIMBYem CHUNEHUID UX 00CeMEHEHHOCU.
Jannviti pakm s61s1emcs npuduHoli KOHMAMUHAUUU MACHbIX
nonydabpukamos (Menkokyckosvix u gpapuiesvix), 4mo 06vino
YCMAaH0671eHO NPU UCCTIE008AHUU.

BBenenue

CeropHa B Poccyn, B yClmoBUAX S5KOHOMMYECKUX CaHK-
IVi ¥ VIMIOPTO3aMelleHNs, TIPOYCXOAUT CTUMY/IMpPOBa-
HIe POCTa IIPOM3BOJCTBA OCHOBHBIX BUIOB CETbCKOXO3 -
CTBEHHOJI NPOAYKLVM ¥ INIIEBBIX HPORYKTOB. B cBA3M
C 9TUM, OfIHOJI 3 IJIABHBIX 3ajiay ABJIAETCA obecredeHne
KayecTBa M 0E30IIaCHOCTY BBIITYCKaeMOTO IPOIOBOJIbCT-
B, OL[EHKA €r0 CTaOVM/IbHOCTH, B TOM 4MCIIe I B MUKPOOM-
OJIOTMYEeCKOM I/IaHe, Ha BCeX 3TaIlaX IPOU3BOJCTBA.

MHorue Bo36yguTeNny nuiieBble MHQEKINI, MUPOKO
pacrpocTpaHeHHble B NIPUPOJE — B IOYBE, BOJE, >KM-
BOTHBIX 1 PACTEHMAX, IIONA/IAI0T Ha IlepepabaThIBatoLIe
IpefIpuATA BMecTe ¢ chipbeM. HekoTopble n3 HUX cro-
COOHBI BBDKIBATD B TeYeHME JINTeIbHOTO BpeMeHn. Ha-
npumep, Listeria spp. BBDKMBAIOT OT 24 4 10 HECKOJIbKUX
MecsilieB, MUKpOOpraHusMsl popa Salmonella ot 6 4 po
4,0 et [1, 2].

HeynosneTBopuTenbHble yCIOBYUA IONy4YeHM, Iep-
BUYHOI O0OpabOTKM ¥ XpaHEHMS ChIpbs CTAHOBATCA
OCHOBHOJI IPUYMHO} MHTEHCHBHOTO HAaKOIUIEHVS M-

34

Keywords: microbiological risks, slaughter and processing of cattle
and pigs, contamination of carcass surfaces, microorganisms of the
genera Salmonella and Listeria, Listeria monocytogenes, sanita-
tion standard operating procedures.

Abstract

In this work, the risk of contamination of cattle and pig carcasses
with pathogens at different stages of their slaughter and process-
ing was assessed. The analysis of meat (carcasses, half carcasses
and cuts) and meat semi-prepared products from beef and pork
for the presence of the microorganisms of the genera Salmonella
and Listeria, and Listeria monocytogenes in the samples taken
by the destructive (from the depth) and nondestructive (from the
surface) methods was carried out to determine the critical points.
It was found that the deep layers of beef and pork cuts were not
contaminated with the microorganisms of the genus Salmo-
nella and L.monocytogenes. However, surface contamination of
cattle and pig carcasses and half-carcasses with Salmonella and
L.monocytogenes was revealed at the stages of hide removal and
evisceration of the carcasses. Dry and wet cleaning of carcasses
and half-carcasses did not facilitate the reduction of contamina-
tion. This fact is the cause of contamination of meat semi-prepared
products (small-sized and minced), which was established during
the study.

Introduction

Nowadays, in Russia, in the conditions of the economic
sanctions and import substitution, the stimulation of the
growth in production of the main types of agricultural and
food products can be seen. In this connection, one of the
main tasks is assurance of quality and safety of manufac-
tured food products, and assessment of their stability, in
particular, from the microbiological point of view, at all
stages of production.

Many causative agents of food infections, which are
ubiquitous in the environment (in soil, water, animals and
plants), enter processing plants with raw material. Some
of them are capable of surviving during the long period of
time. For example, Listeria spp. survive from 24 hours to
several months, the microorganisms of the genus Salmo-
nella from 6 hours to 4.0 years [1, 2].

Unsatisfactory conditions of production, primary
processing and storage of raw material are becoming the
main reason for intensive accumulation of a wide range
of conditionally pathogenic and pathogenic microflora,
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POKOIO CIEKTpa YCIOBHO-IIATOT€HHOV ¥ IIATOTEHHOI
MUKpPO(IOpEl, Ha POHE KOTOPOTO BO3MOXKHO IIPUCYTCT-
Ble Hanbosiee OMACHBIX BO30OYAUTe/Iell MUIeBbIX NHPeEK-
L, B TOM 4IJICTIe CATbMOHEN, L.monocytogenes u fip.

B Mmsce MakcuMaIbHasg MUKPOOMOIOrNYecKasi Harpys-
Ka OOBIYHO IPUXOAMTCS HA €r0 IOBEPXHOCTD, a B ITTy0O-
KJIX CJIOSIX OHA HeBeJIMKa VI Boob1te oTcyTcTByeT. OfHa-
KO, IIPU IIPOM3BOJCTBE METKOKYCKOBBIX ITONTy(pabpuKaTOB,
MIOBEPXHOCTHAasE MUKpOQIOpa MsAca MOXeT paclpefie-
JIATBCA 110 BceMy 00'beMy IPOAYKTa.

B cBoM0 04epenb, OTKIOHEH)E OT TPAAMIVMOHHON TeX-
HOJIOTMI ¥ BHEfIpEHMe HOBBIX, IIOPOil HEZOCTATOYHO W3-
Y4YEeHHBIX CIIOCO60B 00pabOTKM CHIPBS, YIIAKOBKYU U Xpa-
HEHUA IPOAYKTOB 1 NOTyPabpUKaTOB SABIAIOTCA He MeHee
BOXHBIMM (PaKTOpaMM pUCKA Pa3MHOXXEHUA PasINIHbIX
[aToreHos [3].

KonTaMmHanusa moBepxXHOCTY TYILI MUKPOOPILAaHU3-
MaMJ IPOUCXOAUT Ipu yOoe u nepepaboTKe >XMBOTHBIX.
Hampumep, B MOMEHT OTpbIBa WIKYpbl OT TYLIM BO3-
AyX yOOJHO-pa3[e/IOYHOro 1ieXa HAIIOMHAETCA IBIIbIO
U TPs3bI0, @, COOTBETCTBEHHO, I MUKPOOPraHM3MaMI,
KOTOpbIe BIIOC/IEACTBUY OCAKJAIOTCSA HA IIOBEPXHOCTHU
Ty [4].

/3BecTHO, 4TO Ha 1 CM” BOJIOCSTHOTO MOKPOBA KPYITHO-
TO pOraToro CKoTa cofiep>xnrcs o 7,0 -10° Muxpoopranms-
MOB, cBuHell — 10 6,010 KOE. C moBepXHOCTM KO>KHOTO
MIOKPOBA CBVHEN ObIIM BBIfIeJIEHBI Ca/IbMOHE/IBI B 26 %
cny4daes, E.coli — 60%, cmopoBble THUIOCTHBIE GaKTe-
pun — 100 % crygaes. Hanbosnbiras creneHb MUKpOOHO-
ro 06ceMeHeH Vs KO)KHOTO IIOKPOBa XMBOTHBIX OTMeYaeT-
CsI OCEHBIO U BeCHOIT [5].

Ob6cemMeHeHMe BHYTPeHHEN OBEPXHOCTY TYLI MOXKET
IIPOMCXOANTD B IIpOIlecce M3BIeYeHNA BHYTPEHHNX Opra-
HOB IIpY HApYIIEHMM Le/IOCTHOCTHU >KeTyJOYHO-KUIIed-
HOTO TPAKTa J IpY HeIIPaBI/IbHOI BbIEMKe IIPSIMOIL KIIII-
K1 (IIPOXOIHMKA).

IlepeHOC MUKpPOOPraHM3MOB C 3arpsAI3HEHHBIX Y4acT-
KOB IIOBEPXHOCTY TYI (aXV/IOBBI CYXOXKIINSA, OpIOLIHAS
CTEHKa, TPy/iNHA) Ha Te, Tfie VX 10 3TOJ TeXHOTOTMYeCKOl
olepanyy He BbIABIAIM (OOKOBas, rpyfjHas CTEHKA) Ha-
6/mofjae TCSA IpY 3a4MCTKE TYII, 0COOEHHO ¢ IPUMEHeHVeM
BOJIBL.

C moBepxHOCTM B TIy0OKuMe ciom Msca OaKTepun
IIPOHMKAIOT C Pa3HON CKOPOCTbIO, KOTOpasA 3aBUCUT OT
BJIAKHOCTH, TeMIIepaTypbl, HAIMYUA U LeTIOCTHOCTY KO-
POYKM TOACBIXaHUA Ha Tyule u gp. Hampumep, Mukpo-
opranusMsl poga Salmonella MOryT IpOHUKATDh Ha INIy-
6uHy 14 cM 3a 24 4 Ipy KOMHATHOJ TeMIlepaType, HO Ipn
temieparype 2-4 °C MHTEHCUBHOCTb NPOHMKHOBEHU:A
Pe3KO CHIDKAeTCs M COCTaBIseT He Ooee 1 cM B TedeHMe
Mecsna [6].

JanpHeiimas nepepaboTka KOHTAMUHIPOBAHHOTO T1a-
TOT€HaMM MACHOTO ChIPbs B 3aBUCHMOCTI OT YC/IOBUII €T0
nepepaboTKM YpeBaTo MONajiaHNeM BO30yUTeNd B TOTO-
Bble IIPOAYKTHI, 00yC/IaB/IMBas BBICOKYIO CTEIeHb PUCKa
I/ TOTpeOuTersI.

Llenblo Hamteit paGOTLI AB/IAIACH UACHTU(DUKAINA MU-
KpOOMO/IOIMYeCKNX PUCKOB KOHTAaMMHAIMY TYII KPYII-
HOTO pOTraToro CKOTa M CBMHeN IIaTOTeHHBIMI MUKPOOP-
raHM3MaMy Ha 3Tamax y0os M mepepaboTKM KPYIIHOTO
poraToro cKoTa u CBUHEIL.

35

on which background the presence of the most hazardous
causative agents of food infections, including Salmonella,
L.monocytogenes and others, is possible.

In meat, the maximum microbiological load usually
falls on its surface, while in the deep layers it is low or ab-
sent. However, upon production of small-sized semi-pre-
pared products, surface microflora of meat can be distrib-
uted throughout a product volume.

In turn, a deviation from the traditional technology
and introduction of new, sometimes insufficiently studied
methods of raw material processing, packaging and stor-
age of products and semi-prepared products is an equally
important risk factor of proliferation of different patho-
gens [3].

Contamination of carcass surfaces with microorgan-
isms happens during animal slaughter and processing. For
example, at the moment of hide separation from a carcass,
the air in the slaughter and dressing shop is filling with
dust and dirt, and consequently, with microorganisms,
which then settle on carcass surfaces [4].

It is known that 1 cm? of cattle hair contains up to 7.0-10*
microorganisms, pig hair up to 6,0-10° CFU. On the skin
of pigs, Salmonella was detected in 26%, E.coli in 60 % and
sporeforming spoilage bacteria in 100% of cases. The high-
est degree of microbial contamination of animal skin was
observed in autumn and summer [5].

Contamination of the internal carcass surface can oc-
cur during the process of evisceration upon damage of the
integrity of the gastrointestinal tract and improper remov-
al of back gut.

Carryover of microorganisms from the contaminated
areas of carcass surfaces (Achilles tendon, abdomen wall,
sternum) to the surfaces, where contamination was not re-
vealed until this technological operation (side, chest wall),
is observed during carcass cleaning especially when using
water.

Bacteria penetrate from a surface to the deep layers of
meat with different speed, which depends on moisture,
temperature, presence and integrity of a dry crust on a car-
cass and so on. For example, microorganisms of the genus
Salmonella can penetrate to the depth of 14 cm for 24 hours
at room temperature, but at a temperature of 2-4°C the
intensity of penetration sharply decreases and is not more
than 1 cm a month [6].

Further processing of meat raw material contaminated
with pathogens depending on the conditions of its pro-
cessing is fraught with contamination of finished products
leading to the high degree of risks for consumers.

The aim of our work was to identify the microbiological
risks of cattle and pig carcass contamination with patho-
gens at the stages of cattle and pig slaughter and process-
ing.

To achieve the stated goal, the following tasks were set:
Monitoring of surfaces of cattle and pig carcasses at
different stages of animal slaughter and processing, as
well as meat and semi-prepared products from beef and
pork for the presence of the microorganisms of the gen-
era Salmonella and Listeria, and L.monocytogenes.

Analysis and identification of the risks of contami-
nation of cattle and pig carcasses with the micro-
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[/ MOCTVOKEHMSI TTOCTAB/IEHHOI 1Ie/n ObUTH oTIpeie-
JIeHBI CTIeAYIOIIVIE 3aauL:
1. IlpoBeseHMe MOHUTOPMHIA IOBEPXHOCTY TYLI KPYII-
HOTO POTaToro CKOTa M CBUMHEN Ha Pa3/IMYHBIX Tarax
y60s1 11 mepepabOTKY XMBOTHBIX, @ TAKXKe MsCA 1 MsC-
HBIX NOTy(pabpUKATOB M3 TOBAAMHBI ¥ CBUHVHBI Ha
Ha/IM4me MUKPOOPraHn3MoB popaa Salmonella, Listeria
u 6akrepuit Buna L.monocytogenes.
Ananmus m upeHTUGUKAUMS PUCKOB KOHTaMUHAIL[NU
TYII KPYIIHOTO POraToro CKOTa M CBMHENl MUKPOOp-
raHusMamu popa Salmonella, Listeria n 6akrepusammu
Bujia L.monocytogenes.

Marepuanbl 1 METOMbI

O6bekTaMu UCCIeOBAHI AB/IAICH TOBSINHA, TIOTTY-
YeHHas OT 5 TPYIIN )KMBOTHBIX U CBUHIHA, IIOTy4eHHAs OT
1 Tpynmel B TyIIAX, IOTYTyHIaX U oTpy6ax; momydabpu-
KaTbl MsCHBIE: MEIKOKYCKOBBIe 1 pyOieHble. B kaxpjoi
TpyIIIe MCCIeOBAHbI TYILIN OT 5 KMBOTHBIX.

Ot60p, MOATOTOBKY HpOO6 ¥ MUKpOOMOTIOrMyecKue
uccnefoBanus nposoguau B coorserctsuy ¢ OCT ISO
7218-2011 [7]; TOCT 31904-2012 [8]. O160p 11po6 (cMbi-
BOB) C TYII, IOJYTYII KPYITHOTO POTaToro ckora (fjanee
KPC) u cBuneit nposopgumu cormacko 'OCT P MCO
17604 [9]. st obecrniedenns IpeCTaBUTEIbHOCTY IIPOO,
Hanbosee IOJTHO 1 JIOCTOBEPHO XapaKTepPU3YIOLMX MMU-
KpoOHOe 3arps3HeHMe TYII, CMBIBBI ObIIM OTOOpaHBI
¢ 607IbLIIETO YNC/IA TYII, @ He C 6OJIBIIEro KOMNYeCcTBa 30H
OJIHOJVI TYLIN.

ITpo6bI oTOMpaM Ha C/IEAYIOLMX TOYKAX yOOs 1 Iepe-
pabOTKIM >KUBOTHBIX:

— II0CJIe MTOIMPOBOYHOI MaIMHBI (YOOI CBUHEN);

— TIOC/Ie ChEeMKI HIKYPbI (YOOIt KPYITHOTO pOraToro CKoTa);
— I0C/Ie M3BJIeYeHNsI BHYTPEHHUX OPTaHOB;

— ¢uHaNbHOI TOYKe, HO He Mo3/iHee 12 4 mocre yoos.

Ot60p npo6 MPOBOANIN He JeCTPYKTUBHBIM METOLOM
C TIOMOIIBIO TYOKM.

Ha rymax u moayryumax ompeme/siim 30HY oTbopa
npo6. 3aTeM OTKpBIBAIU IAKET, COAEPXKALINMIl CTePUIb-
HYIO TYOKY, U ;OOAB/IsIIN OIpefie/IeHHbI I 00'beM IeITOH-
HO-COJIEBOTO PAacTBOpPa, HEOOXOAVMOTO AJIs ee CMadlBa-
Hys. [yOKy C BHeIlHeil CTOPOHBI IIaKeTa pasMUHAIN [0
IIOJIHOTO ee cMa4unBaHus. HajeBamu cTepuibHble epyar-
KI U1 OCTOPO>KHO M3BJIeKanu ryoky us nakera. [Tomeramm
paMKy-TpadapeT Ha BBIOPaHHYIO 30HY, IPOTUpAIN Iy0-
KOJI OTpaHMYeHHYI0 paMKoil mromanb (10x10 cm) mpu-
6m3urenbHO 10 pa3 B BepTuKanbHOM 1 10 pa3 B ropn3oH-
Ta/IbHOM HaIlpaBJIeHISIX.

[Toce yka3aHHOM IpOLeAypbl TyOKy IIOMeIlan
00paTHO B MakKeT 1 [OOAB/IS/IN OCTABIINIICS BOJHO-COTTE-
BOI1 pacTBOp.

Ot60p po6 OT MACHBIX OTPYOOB IPOBOAVIIN U3 ITTy-
OOKIX C/I0eB IOC/Ie OOXKNTa €ro IMOBEPXHOCTU COITIACHO
TOCT P MICO 6887-2 [10] u TOCT P 54354 [11], a oT Me1-
KOKYCKOBBIX 10nydabprukatoB u ¢apiieit 0r60p mpoBo-
nucs 6e3 ob6xura.

Mukpobuonorndecke uccnesoBaHms Ipobd ¥ CMBIBOB
Ha Ha/jM4ye MUKPOOPraHmM3MoB popa Salmonella v Buga
L.monocytogenes nposogumu cormacHo IOCT P 54354,
I'OCT 32031 [12], TOCT 31659 [13].
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organisms of the genera Salmonella and Listeria, and
L.monocytogenes.

Materials and methods

The subjects of research were beef from five groups of
animals and pork from one group in carcasses, half-car-
casses and cuts; meat semi-prepared products (small-sized
and minced). In each group, carcasses of five animals were
investigated.

Sampling, sample preparation and microbiological
investigations were carried out according to GOST ISO
7218-2011 [7] and GOST 31904-2012 [8]. Sampling (tak-
ing swabs) from carcasses, half-carcasses from cattle and
pigs was carried out according to GOST R ISO 17604 [9].
To ensue sampling representativeness for more complete
and reliable characterization of microbial contamination
of carcasses, swabs were taken from more carcasses and
not from more sampling areas on one carcass.

Samples were taken at the following points of animal
slaughter and processing:

— after polishing machine (slaughter of pigs);

— after hide removal (cattle slaughter)

— after evisceration;

— final point, but not later than 12 hours after slaughter.

Sampling was carried out by the nondestructive meth-
od using a sponge.

An area of sampling was specified on carcasses and
half-carcasses. Then, a bag containing a sterile sponge was
opened, a specified volume of the peptone saline solu-
tion necessary for its moistening was added. The sponge
was massaged from the external bag surface until its full
moistening. Sterile gloves were put on and the sponge was
carefully taken from a bag. The sampling template was
placed on the chosen area. The sponge was wiped over
the sampling area (10 cm x 10 cm) restricted with the sam-
pling template approximately 10 times in the vertical and
10 times in the horizontal directions.

After the above mentioned procedure, the sponge was
put back into a bag and the remaining saline solution was
added.

Sampling from meat cuts was carried out from the deep
layers after flaming it surfaces according to GOST R ISO
6887-2 [10] and GOST R 54354 [11]; sampling from small-
sized semi-prepared products and minced meat was car-
ried out without flaming.

Microbiological investigations of the samples and
swabs for the presence of the microorganisms of the ge-
nus Salmonella and L.monocytogenes was carried out ac-
cording to GOST R 54354, GOST 32031 [12] and GOST
31659 [13].

Results and discussion

When assessing the cuts and semi-prepared products
from beef and pork for the presence of the microorganisms
of the genus Salmonella and L.monocytogenes, the results
presented in Figure 1 were obtained.

It can be seen from Fig. 1 that the pathogens were not
revealed in the meat cuts. However, small-sized semi-pre-
pared products and minced meat from beef and pork were
contaminated with the pathogenic microorganisms: Sal-
monella (13 and 11%) and L.monocytogenes (33 and 27 %).
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Pe3ynbrarsl u ux 06cyKaeHMe

IIpu oueHke oTpy6oB M mnomypabpuKaToB U3 TOBA-
[VHBI ¥ CBYHMHBI Ha Hajan4ye MMKPOOPTaHM3MOB pofia
Salmonella v 6akrepuii L.monocytogenes GbIIV IOTyYeHBI
Ppes3y/IbTaThl, IpefCTaB/IeHHbIe HAa PUCYHKe 1.

I3 pucynka 1 BUHO, YTO B MSACHBIX OTpybax Iaro-
TeHHble MMKPOOPTaHM3Mbl He BblABIeHbL. OfHAKO Mes-
KOKYCKOBBIe IONypadpuKaTbl ¥ ¢apiy U3 TOBSAANHBI
Yl CBUHVHBI KOHTaMIHUPOBAHBI IIATOT€HHBIMI MUKPOOP-
raHusMaMu: cajgbMoHemnamu 13 u 11%, a L.monocytogenes
33 1 27 % COOTBETCTBEHHO.

[IpyuyHa B IIOTyYeHUY TAKMX Pe3y/IbTaTOB 3aK/II0YAT-
CSl B TOM, YTO UCIIOJIb3YIOTCSI pa3Hble MOAXOMBI K MOATO-
TOBKe P00 MACHBIX OTPYOOB U METTKOKYCKOBBIX, a TaK)Xe
pyOneHbIX MOMypabpUKaTOB 1A MUKPOOMOIOTMYECKUX
WUCCTIeTOBAHNI.

CormacHO feliCTByIOIIell HOPMATUBHOI [OKYMeHTa-
1y, otbop mpob OT MSCHBIX OTPYOOB, a TaKXKe OT Msica
B TYLIAX, IOTyTYIIaX, YeTBEPTUHAX, KPYITHOKYCKOBBIX I10-
nyhabpuKaToB IPOBOAUTCS 13 ITYOOKUX CI0EB, T.e. TOC/Ie
CTepUIN3aLNy TIOBEPXHOCTH ITyTeM ee 00XKIUTa U yHaIeHVIA
aToro yyactka. HopmaruBbl Ha MUKpPOOMOIOTrIYecKe 1Io-
KasaTes, ykasaHHble B Enynbix rpe6oBannsax (ET), B Tex-
Huueckux Permamenrax Tamoskennoro Cowsa (TP TC),
IpYBEJEeHbI [ OLIEHKY ITyOOKIUX C/IOEB.

Taxum o6paszom, npu aHanmse oTpybOB, a TAKKe Msca
B TyIIAX, IOJYTYIIAX, YeTBEPTMHAX, KPYIHOKYCKOBBIX
1omy¢pabpuKaToB MPOU3BOJUTCS OLEHKA TONIBKO IIy6o-
KUX C/IO€B, @ KOHTaMMHAIVsA IOBEPXHOCTH MaTOT€HHBIMU
MMKPOOpPTraHM3MaMM He YIUThIBACTCA.

OpnHaKo Iy MCCIeOBAaHNY METKOKYCKOBBIX 1 pyOrte-
HBIX HO/MTy(abpMKaTOB OIpefesieH APYroil crocob mpo-
6onoaroroBky — 6e3 o6xura noBepxHoct. COOTBETCT-
BEHHO ¥ HOPMAaTVBHbIE 3HAYEHVA MUKPOOMOIOTNYECKIX
IIOKa3aTe/ell OLEHMBAIOT IIOBEPXHOCTHBIE M ITTyOOKue
CTI0OM CyMMApHO.

Haub6osee KpUTHYHBIMY C TOYKY 3pEHISI KOHTAMIHALVIN
Ty KPC ABnA0TCA cbeMKa LIKyp, U3BIe4eHNe BHYTPeH-
HMX OPTaHOB, CyXasl M MOKpas 3a4iCTKa MOAYTYLI, a [IpK
yb0e cBMHell — CbeMKa LIKYP, a eC/ IIepBIYHas Iepepa-
60TKa OCyIecTB/IAeTCA 6e3 CheMKM LIKYpbl, TO IIIApKa,
U3BJIeYeHVIe BHY TPEHHIX OPIaHOB, CyXas Ml MOKpast 3aUMCT-
Ka IOy Ty VICX0fiA 13 BbIIeCKa3aHHOTO, HaMy ObIT TIpo-
BellecH MOHUTOPVMHT Ha Ha/lu4ye MUKPOOPraHM3MOB pofa
Salmonella, Listeria, a Taxoke GakTepmit L.monocytogenes
TYII KpyIHOro porartoro ckota (manee KPC) u cBuHel Ha
PAa3/IMYHBIX 3TAIAX UX YOOs 1 ITepepaboTKI.

Pe3ynbraThl MccIegoBaHMil IpeCTaBlIeHbl HA PUCYH-
Kax 2-5.

VccnepoBaHnsiMy yCTaHOBJIEHO (PMCYHOK 2), 4TO ypo-
BeHb KOHTAMMHAIMM [ATOTeHHBIMM MUKPOOpPraHM3Ma-
mu noBepxHocty Tyur KPC nocie cbeMKu HIKYpbl y BCeX
TPYII >KMBOTHBIX CYIIECTBEHHO OTIMYaeTcsi. Pasmmdme
HaOJII0laeTCsl He TOJIBKO B YPOBHE KOHTaMMHAIVIM, HO
U B BBIAB/IAIEMBIX MUKPOOpPraHu3Max. Tak Ha HOBEpXHOCTH
Tym KPC B 4eThIpex Ipymnmax u3 IATU ObUIV BbIABJIEHDI
Listeria spp., 9410 cocrabnsgeT 80% OT BCEro KonmdecTsa
MCCTIelOBaHHBIX Tyll. Takum 06pa3soM, MOXKHO IIpefIo-
JIOXKWUTD, 4TO KOXKHBII 1okpoB KPC saBngercsa oguuM 13
OCHOBHBIX MICTOYHMKOM KOHTaMMHAIIMY TYII MUKPOOpIa-
Hu3Mamy popa Listeria. IIpy 3TOM ypoBeHb KOHTaMIHA-
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The reason of obtaining such results resides in the
fact that different approaches are used for preparation of
samples from meat cuts and small-sized as well as minced
semi-prepared products for the microbiological analysis.
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Figure 1. Results of the investigation of meat cuts, small-sized semi-
prepared products and minced meat for the presence of the patho-
genic microorganisms

Pric. 1. Pe3y/bTaTh! CCIeHOBAHIS MACHBIX OTPYOOB, METKOKYCKOBBIX T10-
nydadpukaros 1 Qapiueii Ha HaTugye TaTOreHHbIX MIUKPOOPraHU3MOB

According to the current normative documentation,
sampling from meat cuts and from meat in carcasses, half-
carcasses, quarters and large-sized semi-prepared prod-
ucts has been carried out from the deep layers; that is, after
sterilization of a surface by its flaming and removing of this
area. The norms for the microbiological indicators stated
in the Unified Requirements, in the Technical Regulations
of the Customs Union (TR CU) are given for assessment of
the deep levels.

Therefore, when analyzing cuts as well as meat in car-
casses, half-carcasses, quarters, large-sized semi-prepared
products, an assessment of only deep layers is performed,
while contamination of a surface with the pathogenic mi-
croorganisms is not taken into account.

However, when analyzing small-sized and minced
semi-prepared products another method of sample prepa-
ration is established — without surface flaming. Respec-
tively, the normative values of the microbiological indica-
tors assess both surface and deep layers in total.

The most critical in terms of contamination of cattle
carcasses are hide removal, evisceration, dry and wet clean-
ing of half-carcasses. When slaughtering pigs, the most
critical is hide removal; and when primary processing
is performed without hide removal, the most critical are
scalding, evisceration, dry and wet cleaning of half-car-
casses. Based on the above said, we monitored the cattle
and pig carcasses for the presence of the microorganisms
of the genera Salmonella and Listeria, and L.monocytogenes
at different stages of their slaughter and processing.

The results of the investigation are presented in Fig-
ure 2-5.

It was established in the course of the study (Fig-
ure 2) that the level of contamination of the cattle carcass
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LM TIOBEPXHOCTU TYII JIMCTEPUAMM 6 YeTbIpex IPYyIIax
KMBOTHBIX (rpynmax 1, 2, 4, 5) coctaBun ot 20 no 80 %.
B toxe Bpems, L.monocytogenes 6bU1 0OHAPY>KeHbI TOMb-
KO Ha ITOBEPXHOCTH TYILI OFHOI U3 IATU UCCTIEeNOBAaHHBIX
rpymi, 4To coctaBuio 20% OT BCero KOam4ecTBa UCCie-
TOBAaHHBIX TYLIL YPOBeHb KOHTAMMHAIMY TYII 1 IPYIIIBI
JKMBOTHBIX cocTaBua 20 %.

O6cemenénnocts nosepxuocty Ty KPC Mukpoopra-
HusMamu popaa Salmonella Ha sTane cbeMKY MIKYpPbI ObITa
YCTaHOBJIEHA Y ABYX M3 IISITY MCC/IEJOBAHHDIX TPYIIL, 9TO
cocraBysieT 40% OT BCero KonmyecTBa MCCIIeTOBAaHHBIX
TyLI. YpOBeHb KOHTaMUHAIVY 1 1 3 TPYIIIBI COCTaBUII OT
20 mo 40 %.

V3 paHHDBIX, IpeACTaBIeHHDbIX Ha PUCYHKe 3, BUJHO,
YTO BHYTPEHH:A N0oBepXHOCTD 80 % MCCIef0BaHHbIX TYII
OblTa 06CeMeHeHa MUKpOOpraHusMaMu popa Listeria, He
OTHOCSIIIVMMUCS K IIATOTEHHBIM BUJAM. YPOBEHb KOHTa-
MUHAIVY MEXAY TPyNIIaMU MCCIeOBAHHBIX TYLI Bapbl-
posan ot 20 fo 90 %.

B Toxxe BpeMs KOHTaMUHaluA OakTepusaMmu popa Sal-
monella coctaBuna 20 %.

CrnepmyeT OTMETUTDb, YTO Y JKMBOTHBIX 2 TpYIIBI Ha
BHYTpPEHHel IIOBEPXHOCTY MUKPOOPIaHM3MBI popa Liste-
ria n 6axrepun pona Salmonella He 06Hapy>KeHBI.

YpoBeHb KOHTaMMHALMI IIATOT€HHBIMU MMIKpOOpTa-
HusMamu nosepxHoctu nonytym KPC nocne cyxoii u Mo-
KPOJl 3a4MCTKY Y BCeX TPYIIII KVBOTHBIX (PUCYHOK 4), KaK
U Ha IpeAbIyLIVX 3Talax UCCIAef0BaHNs, pa3indeH. Tak
Ha IOBEPXHOCT) HOMYTYLI BCeX TPYHI MCCIEHOBAaHHBIX
JKUBOTHBIX YCTAHOBJIEHO Hanuume Listeria. YpoBeHb KOH-
TaMmHanyy coctass 20-90 %. B Toxxe Bpems 6akTepun
L.monocytogenes He ObIIV BBISB/ICHBL.

Takue pe3ynbTaThl MCCIE[OBAHNIT MOTYT CBUETE/NIbCT-
BOBaTb O TOM, YTO CyXas U MOKpas 3a4MCTKa MOTYTYLI,
KOTOPYIO IPOBOJAAT IIOC/Ie PACIVIOBKY TYII, He CIOCO0-
CTBYeT VX NeKOHTAMUHAIIVIL.

Anamusupya nonyrymn KPC Ha Hammume 6aktepuit
pona Salmonella, yctanoBneHa kKoHTaMMHanysA ot 10 fo
20 % OT BCeX MCCeTOBAaHHBIX 0OPA3IOB.

Pesynbrarhl mccnenoBaHysA IOBEPXHOCTY TYLI M IO-
JyTYyUI CBMHEH IIOC/Ie MO/IMPOBOYHON MAIINHBI, M3BJIe-
JeH!Us BHYTPEHHMX OPraHOB, CYXOJ U MOKPOII 3a4MCTKI,
IIpefcCTaB/IeHHbIe HA PUCYHKE 5, [eMOHCTPUPYIOT KOHTa-
MmyuHauuio Listeria mosepxHoctu 40-100% Ty, a mocne
U3BJIeYeH I BHYTPEHHNX OPraHOB ellle ¥ KOHTAMIHAIIVIO
BHyTpeHHel mnosepxHocty 20% tym L.monocytogenes.
bakrepun pona Salmonella He GbIV BBISB/ICHBIL.

[TonyueHHble pe3ynbTaThl UCCIAECLOBAHNUI ITO3BOJISIOT
YCTaHOBUTb B KadyecTBe KPUTUYECKUX TOYeK Ipu yboe
U nepepabOTKe >KMBOTHBIX C/IEYIOLIVe 3TAIbl: CheMKa
wkyp (y6oit KPC), mmapka (y6oii cBuHelI) U U3B/IeYeHNEe
BHYTPEHHUX OpraHOB. MOHMTOPUHT TYII HA 3TUX TOYKAX
nepepaboTKM KMBOTHBIX MO3BOINT IIOJTYYUTh MSCO BBI-
COKOT'O CAHUTAPHOTO YPOBHSI.

ITpoBeneHHDBII HaMV MOHWMTOPMHI ITOBEPXHOCTU TYII
Y IOy TYII KPYITHOTO POraTOro CKOTA J CBMHE Ha pas/iny-
HBIX 9TaIax yoos 1 epepabOoTKY >KMBOTHBIX, & TAKXKe MsAC-
HBIX OTPY6OB ¥ T07TypabpMKaTOB 13 TOBSAAVHBI Y CBUHIHBI
Ha HajM4e MUKPOOPraHU3MOB popa Salmonella, Listeria
u G6akTepuit Busa L.monocytogenes mo3BOIVI IPOAHAIN3Y-
pOBath U NIeHTUPUIVIPOBATb PUCKY KOHTAMIHALVIM.

=
o
o

Listeria spp.

(o]
o

B |.monocytogenes

(o]
o

® Salmonella

~
o
1
\
I

D
o
|

Y
o
|

N W
o O
—

Level of carcass contamination, % |
YpoBeHb KOHTaMUHaLMK Ty, %
O
o
1
\

H
o
|

T T T T
Group2| Group3| Group4 |
lpynna 2 lpynna 3 lpynna 4

Group 5 |
lpynna 5

Group 1|
lpynna1

Figure 2. The level of contamination of cattle carcasses (groups 1-5)
with the pathogenic microorganisms after hide removal
Puc. 2. YpoBeHb KOHTaMMHALVY ITATOTeHHBIMI MIKPOOPTraHM3MaMu
Tym KPC (1-5 rpymni XuBOTHBIX) IIOC/Ie CheMKM LIKYPbI
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Figure 4. The level of contamination of cattle half-carcasses (animal
groups 1-5) with the pathogenic microorganisms after dry and wet
cleaning

Pyic. 4. YpoBeHb KOHTaMVHALMM IATOTHHBIMY MMKPOOPTaHM3MaMu
nonytyi KPC (1-5 rpyri >KMBOTHBIX) IOCTIE CYXO¥T 1 MOKPOJI 3a4MCTKI

surfaces with the pathogenic microorganisms after hide
removal was significantly different between all animal
groups. The difference was not only in the level of con-
tamination but also in the isolated microorganisms. For
instance, Listeria spp., were detected on the surfaces of
cattle carcasses in four of five groups, which accounted
for 80% of the total number of the examined carcasses.
Therefore, it can be concluded that cattle skin is one of
the main sources of carcass contamination with the mi-
croorganisms of the genus Listeria. With that, the level
of contamination of the carcass surfaces with Listeria in
four animal groups (groups 1, 2, 4, 5) ranged from 20 to
80%. At the same time, L. monocytogenes was detected
on the carcass surfaces in one of five groups, which ac-
counted for 20% of the total number of the examined car-
casses. The level of contamination of the animals from
group 1 was 20%.

Contamination of the cattle carcass surfaces with the
microorganisms of the genus Salmonella at the step of
hide removal was revealed in two of five examined groups,
which was 40 % of the total number of the examined car-
casses. The level of contamination in groups 1 and 3 was in
a range of 20 to 40 %.
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Figure 3. The level of contamination of cattle carcasses (groups 1-5)
with the pathogenic microorganisms after evisceration

Puic. 3. YpoBeHb KOHTaMMHALMM [TATOTEHHBIMY MUKPOOPTaHM3MaMI
Ty KPC (1-5 rpymm >KMBOTHBIX) IIOCIE M3BJIEYEHNS] BHYTPEHHIX
OpraHoB
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Figure 5. The level of contamination of pork carcasses with the patho-
genic microorganisms at different stages of animal slaughter and pro-
cessing

Puc. 5. YpoBeHb KOHTAMMHAINY TTATOTEHHBIMI MUKPOOPTAHN3MAMI
TYIII CBIHEIT HA Pa3/MIYHBIX 9TATax YOOs 1 epepaboTKIM KIUBOTHBIX

YcTaHOB/IEHO, YTO:

[iry6okue cron MACHBIX OTPYOOB 13 TOBAIMHBI ¥ CBU-
HUHBI ObIIM CBOOOGHBI OT MMKpPOOPIaHM3MOB pofia
Salmonella, Listeria n 6axtepmit Buma L.monocytogenes
IpY YCTIOBUM IPeIBAPUTENbHOTO 00XKNUra MOBEPXHOCTU
obpasija 1 yganeHny 060XOKEHHOTO Y4acTKa.

B nmonydabpukarax u3 roBAfuHbI M CBUHUHBI, UCCIIE-
lyeMble MMKPOOPTaHM3MbI BBIAB/IAIOTCA.

B 13 % mccnenoBaHHBIX METTKOKYCKOBBIX OMTyhabpuKa-
Tax 13 TOBAAVMHBI ObUIY OOHAPY>KEHBI MUKPOOPTaHU3MbI
pona Salmonella v 6axrepun Buga L.monocytogenes B 33 %
06pasuos. B To e Bpems, B monydabpukarax 13 CBUHU-
HBI MUKpOOpraHusMbl popa Salmonella oTcyTcTBOBaNM,
a L.monocytogenes BoiABuIN B 27 % 06pasuos. B ¢apax,
COCTaBJ/ICHHBIX 13 TOBSJVHbBI I CBUHVHBI, yPOBEHb KOH-
TaMMHanVy 6akTepusamu popa Salmonella gocturan 11%,
a L.monocytogenes 33 % mccnemoBaHHBIX 00pasIOB.

Kputndecknmy Toukamu Ipu pOU3BOACTBE TOBAM-
HBI U CBYHUHBI AB/IAIOTCA CheMKa LIKYPbI M M3BJIeYEHIE
BHYTPEHHMX OPraHOB. DTO YCTAHOB/ICHO HAa OCHOBAHUM

The data presented in Figure 3 show that the internal
surfaces of 80% of the examined carcasses were contami-
nated with the microorganisms of the genus Listeria that
did not belong to the pathogenic species. The level of con-
tamination varied between groups of the examined car-
casses from 20% to 90%.

At the same time, contamination with the bacteria of
the genus Salmonella was 20%.

It is necessary to note that in animals of group 2, Liste-
ria and Salmonella were not detected.

Similar to the previous stages of the study, the level of
contamination of the cattle carcass surfaces after dry and
wet cleaning in all groups of animals (Figure 4) was dif-
ferent. For example, the presence of Listeria was found on
the surfaces of half-carcasses in all groups of the examined
animals. The level of contamination was 20-90 %. At the
same time, L.monocytogenes was not detected.

These results of the investigation suggest that dry and
wet cleaning of half-carcasses, which is carried out after
carcass splitting, does not facilitate decontamination.

By analyzing the cattle half-carcasses on the presence of
Salmonella, contamination in a range from 10 to 20% of all
analyzed samples was established.

The results of the investigation of pork carcasses and
half-carcasses after the polishing machine, evisceration,
dry and wet cleaning presented in Figure 5 demonstrate
surface contamination with Listeria in 40-100% of car-
casses, and also contamination of the internal surface with
L.monocytogenes after evisceration in 20% of carcasses.
The bacteria of the genus Salmonella were not revealed.

The obtained results of the investigation allow estab-
lishing the following stages in animal slaughter and pro-
cessing as the critical points: hide removal (cattle slaugh-
ter), scalding (pig slaughter) and evisceration. Monitoring
of carcasses at these points of animal processing will enable
production of meat with high sanitary level.

The performed monitoring of surfaces of cattle and
pig carcasses and half-carcasses at different stages of ani-
mal slaughter and processing, as well as the meat cuts and
semi-prepared products from beef and pork on the pres-
ence of the microorganisms of the genera Salmonella and
Listeria, and L.monocytogenes allow analysis and identifi-
cation of the risks of contamination.

It was established that:

The deep levels of meat cuts from beef and pork were
free from the microorganisms of the genera Salmonella and
Listeria, and L.monocytogenes on condition of preliminar-
ily flaming a sample surface and removing the burned area.

The microorganisms under investigation were revealed
in the semi-prepared products from beef and pork.

The microorganisms of the genus Salmonella were
found in 13% of the analyzed small-sized semi-prepared
products from beef, while L. monocytogenes was isolated
from 33% of the samples. At the same time, Salmonella was
not detected in the semi-prepared products from pork,
while L. monocytogenes was isolated from 27% of the sam-
ples. In minced meat prepared from beef and pork, the lev-
el of contamination with Salmonella and L. monocytogenes
was 11% and 33% of all analyzed samples, respectively.

The critical points in beef and pork production are hide
removal and evisceration. This was established by the mi-
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MMKPOOVOIOrMYeCKOTO aHa/MN3a BHEIIIHe T ¥ BHYTPeHHe
nosepxHocrel Tym KPC u cBuneri.

[osepxnocts 20% Tym KPC mocme cbeMKu WIKyp
KOHTaMIMHMpoBaHa L.monocytogenes. IpyruMn Bupgamn
pona Listeria Tymmu KPC xonTammHuposansl oT 20 [0
80 %, a cBMHBIE TYLIM KOHTaMUHUPOBaHbI Ha 100 %.

Bayrpennne nosepxHoctu 20-90% uccnemoBaHHBIX
TYLI KPYIIHOTO pOraToro KOHTaMUHMPOBAHbI HENIATOTeH-
HbIMU Listeria. BHyTpeHHAA MoBepXHOCTb 20 % CBMHBIX
TYII IpY 3TOM OblIa KOHTaMUHMPOBaHa L.monocytogenes
n 40-100 % pmpyrumu Bupamu Listeria.

ITocne cpeMky mKyp nmoBepxHOCTb 20-40% Tym KPC
KOHTaMMHUPOBaHa MUKpOOpraHusMamu popa Salmonella,
a Toc/le M3BJIeYeHVs] BHYTPEHHUX OPraHOB, BHYTPEHHSI
MIOBEPXHOCTb KOHTaMMpoBaHa y 20 % Tyu. Mukpoopranms-
MOB popa Salmonella Ha CBUHBIX TyIIIaX BBIAB/ICHO He OBLIO.

Cyxas n Bnaxnas sauuctka nony Tty KPC u ceuneri ne
CII0CcO6CTBOBA/IA ABHOMY CHYDKEHUIO X 00CEeMEeHEHHOCTIL.

[TaToreHHble MUKPOOPraHM3MbI Ha TYLIAX, IOTYTYLIAX
(4eTBepTMHAX) OBUIM BBIAB/ICHBI TOIBKO TOIZIA, KOIIA HaBe-
CKa oTOupanace 6e3 MpeBapUTeIbHOrO OOXKITA TIOBEPXHO-
cru orpy6a. Cormacxo CII 3.1.7.2616-10 [14] oxmaxxeHHOE
Y1 3aMOPOXKEHHOE MACHOE ChIpbe (MACO B TYIIAX, Oy TYIIAX,
YeTBepTUHAX U OTPy6ax, MACO B O/I0KAX, MACO NTHUIIBI, MACO
MeXaHIYeCKOil 00BaJIKM, CyOIPORYKTHI), MONTypabpMKaTsl,
a TaKkKe CbIPOKOITYeHbIe (CBIPOBS/IEHbIE) M3MIeNNsA OTHOCAT
K KaTeropyy BBICOKOTO PYICKa KOHTaMMHALMM OAaKTepusaMMu
pona Salmonella. OgHaKo 13 3TOrO MepevHs TONIbKO pyoOiIe-
Hble, MEJIKOKYCKOBBIe TOTy(habpMKaThl, 6/I0KM MACHBIE 3a-
MOPOXXEHHBIE, MACO MEXaHNYEeCKOI 0OBaJIKM OTOMPAIOT Ha
BBIsIB/ICHVIE IIATOT€HOB 6e3 00>KITa TOBEPXHOCTIL.

BreiBogbI

Takum 06pa3oM, Ha OCHOBAHUM ITOTYYEHHBIX Pe3yIIb-
TAaTOB Mbl PEKOMEH/IyeM IIPOBOANUTDL OTOOP MpOO [i/1A BbI-
ABJIEHNA MATOTEHOB OT TYLI, HOMYTyIl (4eTBEPTUH, OT-
pPy0OB, KPYITHOKYCKOBBIX Honydabpukaros) 6e3 obxura
MOBEPXHOCTH, TaK KaK IMEHHO OHI Ha Pas3/IMYHbIX STaIlaxX
y6051 1 IepepabOTKM )KMBOTHBIX B OOIbIIIelT CTETIeHM MOf-
Bep>KeHbI PUCKY 0OCeMeHeHN .

YacTtoTa obHapy>keHus Gaxrepuit popa Listeria cBupe-
TE/IbCTBYeT 00 MHTEHCMBHOM IMPKY/IALMU BO3OYAMUTENA
JICTEpY03a Ha MACOIepepadaThIBAIOIINX MPEAIPUATIAX.
ITormy4eHHbIe pe3y/IbTaThl JOKa3bIBAIOT Ha/IM4Me 61aromnpu-
ATHBIX YCTIOBUII JUIA BBDKVIBaHMA IIATOTEHHBIX MUKPOOPTa-
HM3MOB IIpU y6Oe U MEepPBUYHOI IepepaboTKe CKOTa U I0-
TEHL[VIa/IbHYI0 OIIACHOCTb KOHTAMMHALMM MMM TOTOBBIX
npopykToB. IloaToMy Ha MsAcomepepabaTbIBAIOIIMX HIpe-
HOPUATHUAX HeOOXOAMMO B KadyecTBe MOKa3aTesst KOHTPOJIA
KayecTBa CAaHUTAPHON 0OpabOTKM BBecTU OakTepum popa
Listeria, a He TonmbKO L.monocytogenes, a TaKXe CMbIBbI
C TYII B KadecTBe ITOKa3aTeysi 0e30IIaCHOCTY 9TAIoB y6osi.
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an Parliament and of the Council as regards special guarantees
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crobiological analysis of the internal and external surfaces
of the cattle and pig carcasses.

The surfaces of 20% of cattle carcasses after hide remov-
al were contaminated with L. monocytogenes. The other
species of Listeria contaminated the cattle carcasses in a
range of 20 no 80 %; the pig carcasses were contaminated
at a level of 100 %.

The internal surfaces of 20-90% of the examined cattle
carcasses were contaminated with nonpathogenic Listeria.
With that, the internal surfaces of 20% of the examined pig
carcasses were contaminated with L.monocytogenes and
40-100% with other species of Listeria.

The microorganisms of the genus Salmonella contami-
nated the surfaces of 20-40% of cattle carcasses after hide re-
moval and the internal surfaces of 20 % of carcasses after evis-
ceration. Salmonella was not detected on the pork carcasses.

Dry and wet cleaning of the cattle and pig half-car-
casses did not ensure the detectable reduction of their
contamination.

The pathogenic microorganisms on the carcasses, half-
carcasses (quarters) were revealed only when a sample was
taken without preliminary flaming a cut surface. Accord-
ing to SP 3.1.7.2616-10 [14], chilled and frozen meat raw
materials (meat in carcasses, half-carcasses, quarters and
cuts, meat in blocks, poultry meat, mechanically deboned
meat, by-products), semi-prepared products, as well as un-
cooked smoked (raw air-dried) products fall in the catego-
ry of high risk of contamination with the bacteria of the ge-
nus Salmonella. However, from this list, only minced and
small-sized semi-prepared products, frozen meat blocks,
mechanically deboned meat are sampled for analysis on
pathogens without surface flaming.

Conclusion

Therefore, on the basis of the obtained results, we rec-
ommend to carry out sampling for detection of pathogens
from carcasses, half-carcasses (quarters, cuts, large-sized
semi-prepared products) without surface flaming as it is
these products that are subjected to the risk of contamina-
tion at different stages of animal slaughter and processing
to a greater degree.

The frequency of detection of Listeria suggests an inten-
sive circulation of the causative agent of listeriosis in meat
processing enterprises. The obtained results prove the pres-
ence of the favorable conditions for survival of the patho-
genic microorganisms at cattle slaughter and processing and
the potential hazard of contamination of ready products
with these organisms. In meat processing plants, therefore,
it is necessary to introduce detection of the bacteria of the
genus Listeria and not only L.monocytogenes as indicators of
sanitary treatment quality, as well as swabs from carcasses as
an indicator of the safety of slaughter stages.
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