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AHnHomayus

Tonvko U3 KauecmeeHHo20 U 6e301MaACHO20 CHIPLS HUBOMHO20 NPOUCXONOEHUS BOIMONCHO NPOU3BOOUMD NPOOYKLUL, OMEeUd-
touyto mpebosanusim Texnuueckux peenamenmos Tamoscernnozo Corsa. O0HAKO 0715 311020 HE0OX00UMO UOEHMUPUUUPOSAMD
PUCKU, CBA3AHHDLE C €20 UCNONIb30BAHUEM, C OUEHKOL U YKA3AHUeM MeXaHU3M08 ynpasnenus. IIpu npoussodcmee MACHOL npo-
OyKUYUU, MEXAHUSMYL YNPABTIEHUS UOEHINUPUUUPOBAHHDIMU PUCKAMU, CBA3AHHDLIE C MACHBIM CbipbeM, 0y0ym pasnvimu. Llenvio
HAaule20 UCCe008aHUS ABNIACMCA UOEHMUPUKAUUA HAUOOIIee BANCHDIX (PAKIMOPOB PUCKA, CEAZAHHBIX C MACOM OM PAZHBIX 61008
HUBOMHDBIX, 6 M. 4. U NMULbL, KOMOPOE UCNONb3YEMCS 6 HACMOAULee BPeMS HA MACONePepadamvléaruiux npeonpusmusx. Ax-
ueHm 6oL cOenan Ha Msce, NPeOHA3HAMEHHOM O7IA NPOU3BOOCBA CLIPOKONUEHbLX KONIOAC, M.K. Ima npooyKuus nodsepeaemcs
MUHUMATIOHBIM TMeMNEPAmypHbiM 6030eiiCIBUIM, COOMEEMCIEeHHO NPU Hebaz0NPUSIMHBIX YC0BULX NPAKMU1eCKU 6ce20d
coxpausem napamempul UCX00H020 Colpbs (Hanpumep, HALUHUe AHMUOUOMUKOB, NAMO02EHHBIX MUKPOOpeanu3mos). IIpu uden-
MUPUKAUUY XUMUHECK020 PaKMOPA PUCKA UCNONL308AU CKPUHUH208bLTE MUKPOOUONIOZUHECKUTI MemO0 HA HANUYUE AHMUMU-
KPOOHBIX XUMUOmMepanesmueckux eeuyecms. [l ycmanosneHus 610a102U4ecK0eo gaxmopa pucka npumeHanu KaaccuvecKue
Mmukpobuonozuueckue memooot. Hamu 6vi10 ycmanosneHo, 4mo xumudeckuii paxmop pucka (Hanuuue aHmumukpooHobLx Xu-
Muomepanesmu1ecKux euiectns) co3daem npoobsemy 610n02u4eckozo xapakmepa, m.e. NPUBOOUM K 603HUKHOBEHUIO AHIMUOU-
OMUKOYCMOUHUBDIX WIMAMMOB NamozeHos. Tak, npu uccie008aHuL 2060UHbL HAMU ObLI0 YCIMAHOBTIEHO, YO NPOUEHH KOH-
MAMUHUPOBAHHBIX AHMUMUKPOOHLIMU XUMUOMePANesmuueckuMu sewecmeamu 00pasuoe cocmasun 26,7 %, céunutuvl 35,3 %,
a msico nmuyvt — 42,9 %. Ipu amom 6 amux xe 06pasyax e08s0unvt omcymcemeosanu Salmonella spp. u L.monocytogenes,
oonaxo E.coli 6vinu 06Hapysicervl u 0HU 0eMOHCIPUPOBATIU CE010 YCIOTIMUBOCHb K deticmeuio anmubuomukos. B ceunune u 6
MsAce nMUYbL 6ce UCKOMble baxmepuu Ovinu 00HapyseHvl. Bosmoncro, y 0anHvix 611008 HUBOMHBIX U NIMULbL, WIMAMMbL MUKPO-
opeanu3mos 06nadarm Haubonvuleti aHMubaKmepuanvHOLl Pe3UcmeHmHoCmbIo.
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Abstract

Products, that meet the requirements of Technical regulations of the Customs Union are possible to produce only from high-quality
and safe raw materials of animal origin. However, it is necessary to identify the risks associated with its use, assessment and indica-
tion of management mechanisms. In the production of meat products, the mechanisms for managing the identified risks associated
with meat raw materials will be different. The aim of our study is to identify the most important risk factors associated with meat
from different species of animals, including poultry, currently used in meat processing plants. The emphasis was placed on the
meat intended for the production of smoked sausages, as these products are subjected to minimal temperature effects, respectively,
under adverse conditions, almost always retains the original parameters of the feedstock (for example, the presence of antibiotics,
pathogens). The screening microbiological method for the presence of antimicrobial chemotherapeutic agents was used to identify
the chemical risk factor. Classical microbiological methods were used to determine the biological risk factor. It was found that the
chemical risk factor (the presence of antimicrobial chemotherapeutic agents) creates a biological problem, i.e. the emergence of
antibiotic-resistant strains of pathogens. Thus, in the study of beef, we found that the percentage of samples contaminated with an-
timicrobial chemotherapeutic agents was 26.7 %, pork -35.3 %, and poultry meat — 42.9 %. At the same time, Salmonella spp. was
absent in the same beef samples and the monocytogenes, however, have been found and they have demonstrated their resistance to
antibiotics. In pork and poultry all bacteria were found. Perhaps, these species of animals and poultry, strains of microorganisms
have the greatest antibacterial resistance.
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BBenenne

C uenbio NpefOTBpalleHNsI BOSHIKHOBEHNA OIIACHO-
CTeit, CBSI3aHHBIX C YHOTpeO/IeHNeM MUILEeBOI PO YKL,
HeoOXOofIMO pa3paboTaTh CUCTEMYy PaHHErO MX BbISABIIE-
Hus. [In1g 3¢ deKTUBHOCTM B 9TOV CCTeMe HeOOXORMMO
YCTQaHOBUTD IPMOPUTETHbIE HAIPaBICHVSI MOHUTOPYHIA
6€30MacHOCTM NMIIEBBIX IPOAYKTOB, IPEAIOYTUTEIBHO
VICIIOZIB3Ys TIOJIXOI, OCHOBAHHBIN Ha OLleHKe pycKa [1].

B MupoBoiT IpakTuMKe MACO paccMaTpuBaeTcs Kak
IPOAYKT BBICOKOTO PUCKA, I KOTOPOTO XapaKTepHBbI
KaK OMojornyeckue, Tak U xummdeckne pucku. ITosro-
MYy BXOJIHOV NPOU3BOJCTBEHHDINI KOHTPO/Ib MACA BaKeH
JUI TIPOM3BOACTBA 0€30IIaCHBIX IPOAYKTOB IUTAHIS
U TIO3BOJIACT 3AIUTUTH O0IeCTBEHHOE 3I0poBbe. B Msace
«TPafMIMOHHO» KOHTPOMUPYIOT ¥ BBIABIAIOT GMOIOTH-
geckie (aKTOpPbl PUCKA, HalpuMep, Hamboee omacHbie
Salmonella, Campylobacter u Escherchia coli OI57 [2],
a XMMHYEeCKue, TaKyMe KaK aHTUMMKPOOHbIE BeleCTBa,
OCTAIOTCS TI0OKa MeHee OIeHEHHbIMU. OJHAKO, OCTATKU
AHTVMUKPOOHBIX BEIeCTB MMM MX METabOIUTOB MOTYT
IPUCYTCTBOBATh B IIMIIEBBIX IPOYKTAX 1 IIONA/ATh B Op-
raHM3M IOTpebuTeNnd yepe3 MpoayKThl mutanna. OgHuM
U3 CaMbIX HeOIAarONpMATHBIX BO3JENCTBUII CUUTAETCH
IPOSBJIEHVIE a/TIEPIUYECKOIl peaKIny B OpraHu3Me 4eso-
BeKa Ha aHTUOMOTHKY [3]. [InnTenpHOe BO3[eiiCTBIE Y/IN
HOBTOpPHBIE 9KCIIO3UIUY MOTYT IIPUBECTU K HAPYLICHNIO
MUKpPOOMOTBI KMIIeYHMKA [4].

[Tomumo ToKcuKomornyeckoro s dekra Ha OpraHU3M
4e/I0BeKa, MCIONb30BaHMEe aHTUOMOTUKOB MOXKET UMETh
HOCTIEICTBYUA [/Is1 PasBUTHUSA aHTUOMOTUKOPE3NCTEHTHBIX
IITAaMMOB cpeiy ero Mukpodopsr [5]. ITostomy 6bit
ueHTUGUIPOBAH [JOMOMHUTENbHBIN PUCK, 3aK/I0Ya-
IOIIMIICA B PAa3BUTUM PE3UCTEHTHOCTU K aHTUOMOTMKAM
Yy MUKPOOPTaHU3MOB.

B HOBOM pmoknafe BecemupHO opraHmMsanum 3gpaBo-
oxpaHeHus (BO3) ormedeHa mpo6ieMa yCTOYMBOCTU
MMKPOOPraHM3MOB K NMPOTMBOMUKPOOHBIM IIperaparam,
BKJ/IIOYasi aHTUOMOTHKM, Ha I7I06AIbHOM YpOBHe [6].

BcemmpHas opranmsauua 3gpaBooxpaHenna (BO3)
BIIEPBbIe OITyO/IMKOBaJIa CIIMCOK YCTOMYMBBIX K eI ICTBIIO
AQHTUOVMOTUKOB «IIPMOPUTETHBIX ITATOTeHOB» — 12 BUJIOB
OakTepuit, MPeACTABIAONMINX HAMOOMBIIYI0 YIPO3y M
3IOpOBbs 4YeloBeKa. IIpencTaBeHHbIe B CIVICKe OakTe-
puu pasjeneHbl Ha TPY TPYIIIBI IO YPOBHIO MOTPEOHOCTH
B CO3JIaHMJ HOBBIX aHTUOMOTMKOB: KpailHe IPUOPUTET-
Hble, BBICOKOIIPYIOPUTETHBIE U CPeHEIIPYOPUTETHBIE.

K kpaitHe mpMOpMUTETHOI TpyIile OTHOCATCS OakTe-
puM ¢ MHOYKECTBEHHOJ JIEKAPCTBEHHOM YCTONYMUBOCTHIO,
KOTOpbI€ IIPEJICTAB/IAIT 0COOEHHO Cepbe3HYI0 OIIACHOCTh
JUISI TIAIVIEHTOB OOMBbHULL 1 JledeOHO- peab TN TalIOHHBIX
LIEHTPOB ¥ MAI[MEHTOB, IJIA IeYeHUA KOTOPBIX TpeOyloT-
Csl MEAMIMHCKIE YCTPOMCTBA, TaKue KaK allapaThl s
VICKYCCTBEHHOJ BEHTWIALMY JIETKVX ¥ BEHO3HbIe Kare-
Tepbl. B 3Ty rpynmy Bxopat Acinetobacter, Pseudomonas
U pasn4yHble BUbI cemeiicTBa Enterobacteriaceae (BKiio-
vas Klebsiella, E.coli, Serratia w Proteus). OHU MOTYT BbI-
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3bIBaTh TSDKE/IblE 1 YaCTO CMepTebHble MHDEKIM, Ta-
Kie KaK MHGeK MM KpOBOTOKA 1 THeBMOHMIO [7]. ¥ aTux
OakTepnit chOpMUpPOBAIACh YCTOMUYMBOCTD K JIEVICTBIIO
IIMPOKOTO psifia aHTMOMOTUKOB, BK/II0Yasi KapbareHeMbl
u 11epaJIOCIIOPUHBI TPETHETro MOKOJIeHNsT — Hauboee a¢-
(beKTUBHBIE U3 MMEIOIINXCsT AHTUOMOTUKOB [I/IsI JIeYeHsI
OakTepranbHBIX MHPEKINIT CO MHOXKECTBEHHOI! TIeKapCT-
BEHHOI yCTOMYMBOCTBIO.

Bropas u TpeThsi IpyIIbl MUKPOOPTaHM3MOB B CIIICKe
BKJIIOYAIOT IpyTye OaKTepui ¢ pacTyllell TeKapCTBEeHHO
YCTOIYMBOCTHIO, KOTOPBIE BBI3BIBAIOT TaKue 3a00/IeBaHIs
Kak ToHopes [8] u muiieBoe oTpas/ieHye (CaIbMOHEIA).

BONbIIMHCTBO M3 9TUX MUKPOOPTAaHM3MOB IIPUCYTCT-
BYIOT B MsICe ¥ IIPOAYKTAaX €ro IepepaboTKy, COOTBETCT-
BEHHO OHU MOTYT IlepelaBaThCsA MOTPEOUTENIO Yepes 3Ty
npogykuuio [9, 10].

Espomneitckuit cows (EC) yxe sanmperun cTuMyns-
TOpPbl pOCTa AHTUOMOTMKOB, TakKue KaK aBOKapILMH,
apianyH, LMHKa OalUTpalyH, BUPTMHUAMULVH, THU-
nosuHdpocdaT, COMpaMULVH, MOHEHCUH HATpUS, Calu-
HOMMIIMH HaTpus, aBWIMMULMH U (r1aBopochonnnomb
u3-3a BOOaBIeHNA B KOPM /I XMBOTHBIX M3-33 TOTO,
YTO MCIO/Nb30BaHMe I3TUX BEI[ECTB MOXXET IIPUBECTHU
K BO3HMKHOBEHMIO aHTMOMOTUKOPE3VCTEHTHBIX LITaM-
MoB 6Oaxtepuit [11]. O6ecrniokoeHHOCTb HOTpebuTeNneit
3aK/II0YaeTCs B TOM, YTO Pas3/IMYHbIe XMMIYECKIe Bellle-
CTBa MOTYT OBITb OOHapy>KeHbI B NMMUIEBBIX MPOAYKTAX.
EC npennpussin cepbesHble Mepbl, BBe[s TpeOOBaHMS
K MaKCUMaJbHOMY YPOBHIO OCTAaTKOB BeTepMHAapPHBIX
[penapaToB B MPOAYKTAX >KMBOTHOTO MPOUCXOXKIEHN,
B T.4. U B MsICe U IIPEICTAaB/ICHBI KAK CAMUM IIPEHapaToM,
TakK 1 ero Metabomuramu [12]. B 3aBucumocTu or mpu-
POMBI XMMIYECKOTO BelljeCTBA ¥ €r0 MeTabOMNTOB OHU
MOTYT IpPEACTAaBIATh TOKCUKOIOINYECKYI0, (papMaKoso-
TUYECKYI0 WIM MUKPOOMOIOTMYECKYI0 OHMACHOCTD JiIs
notpebureneit [13].

Llenpio MccnenoBaHuA ABAACTCA UAEHTUDUKALNA PU-
CKa Ha/ImM4ysl aHTUMMUKPOOHBIX XMMMUOTEPANIEBTUYECKIX
BEIIeCTB B MsACE PAa3HbIX BUJIOB KMBOTHBIX, B T.4. U ITHU-
I1bI, KOTOPbIE VICIIO/IB3YIOTCS B HACTOsIIIee BPeMsI Ha MsICO-
nepepabaThIBAIOLINX IIPEAIPUATHAX.

Marepuanbl 1 MeTOJbI

Beumn mccnenoBanbl 00pasubl CBUHMHBI, TOBSMHBI
U MACa OTUIBI, OTOOpaHHbIE HEIOCPECTBEHHO B MsC-
HBIX IleXaX [0 IPOM3BOACTBY CBIPOKOIYEHBIX KOrmbac.
Ouy 6bUIM IPOTECTUPOBAHBI Ka4eCTBEHHBIM MUKPOOMU-
OJIOTMYECKMM METOJIOM, OCHOBAHHBIM Ha IIOfIaBJICHUN
pOCTa TeCT-IITaMMa XVMUOTEPANIEBTUYECKIUMI aHTUMMI-
KpOOHBIMYU BelljecTBaMu. B kadecTBe TecT-arapa, s BU-
3ya/JIbHOTO OIIpefe/ieHNs] HaMN4nsl M3y4aeMbIX BeljeCTB
B 00pas1jax, UCII0/Ib30BA/IM IVIOTHYIO IINTATENbHYIO CPeRy
no KyHppaTy ¢ MHAMKAaTOpOM GPOMKpe30/ IIypIypHBIM
(mpomsBopactBo «brorepmane», Poccus). Tect-mrammom
ABMATCSA criopsl Bacillus stearothermophilus, xotopsle
3a cyeT CBOel (pepMEeHTATUBHOI aKTUBHOCTHU B YC/IOBYSIX
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TepMOQIIBHOTO Ky/IbTMBMPOBAHUA ¥ IPU OTCYTCTBUN
HOZIAB/ISAIOIMX WX POCT BeLeCTB, CIIOCOOHBI 06paso-
BBIBAaTh KUCIOTY ¥ OOeclBe4YMBaTh IUTATE/NIbHBIN arap.
JsmeHeHMe IjBeTa NIUTATENIbHOM Cpefbl BOKPYI MecCTa
NOKaNM3alyy UCCIENyeMOI alMKBOTBI CBUJETEIbCTBYET
0 Ha/INYMY B MsICe XMMIOTEPANeBTUYECKIX aHTUMUKPOO-
HBIX BEILleCTB.

IIpouenypa mOATOTOBKM a/lMKBOTBI M3 UCCIELYEMOTO
obpasija Msca IpegycMaTpuBaeT M3Me/lbyeHVe HaBeCKU
Maccoii 25,0 T B HO)KeBOM M3MeIbYUTEIE, 3aTeM TOMOTEHM -
3anuio B makeTax ¢ 25,0 cM® Gpu3nonornueckoro pactBo-
pa ¢ momolpio romorennsaropa (mpoussoactsa «AES»,
®pannus). DKCTparnpoBaHye MPOBOAVIN B TEPMOCTATe
(mpomssogpcTBa «Binder», lepmanus) mpu Temmeparype
(37£1)°C B Teuenue 90 MIMH MEPUOIUIECKY TI€PEMEIIIN-
Bas. CylepHaTaHT IOTyYaiu Iy TeM LeHTpUPYTUPOBaAHI
nonyderHoit cmecy pu 3000 06/MuH B TeyeHne 10 MuH.,
KOTOPBIII 3aTeM BHOCH/I ITapajlIe/IbHO B IBE TYHKM T€CT-
arapa B o6beme 0,05 cM’. [l adpdextnBHOI [uddysnn
mpo6Obl B IUTATe/IbHBII arap, damku Iletpu ¢ uccnenye-
MBIM MaTepuanoM BbIfIepKIBa/IM IIPY KOMHATHOI TeMIle-
patype B TedeHue 30 MUH, 3aTeM IIOMeIA/IN B TEPMOCTAT
(mpousBogpcTBa «Binder», epmanus) mpu Temmeparype
(65+1)°C Ha (3,5+0,5) 4.

OtcyTcTBME pOCTa TECT-KYIbTYpbl BOKPYI JIYHKU
WMpuHON oT 2,0 MM 1 6os1ee, OLEHMBAIN, KaK IIOJIOXKI-
TE/IbHBI/l pe3y/IbTaT, T. €. KaK HaJM4yyue aHTUOMOTUKOB
VWIN [PYIMX AaHTUMUKPOOHBIX XMMMUOTEPANeBTUYECKUX
BeIlleCTB B aHa/mM3upyeMolt mpobe. OmHAKO, OTCYTCTBME
pOCTa TeCT-KY/IbTYPBl BOKPYT IYHKM Ha LIMPUHE MEHee
2,0 MM, WIN HaIW4Ke poCTa TeCT-KYIbTYPhl C U3MEHEHN-
€M IIBeTa Cpefibl C CMHEro Ha JKeJTblil, OlleHNBaNM, Kak
OTpPUILATE/IbHBII PE3y/IbTaT, T.e. KAK OTCYTCTBUE aHTUOMU-
OTHMKOB WM JPYTUX aHTUMMUKPOOHBIX XMMMOTEpaIeBTH-
YeCKMX BeIIeCTB B aHA/IM3MPyeMoii mpobe.

O6pasipl Msica, B KOTOPBIX ObIIM OOHAPY>KeHbI aHTH-
MUKpPOOHbIe XMMUOTEPAIIeBTIYECKIIE BellleCTBa MCCTIeN0-
BaJM Ha HaJM4Me IATOTeHHBIX M YCIOBHO-IIATOr€HHBIX
MUKpoopranusmos: Salmonella spp., L.monocytogenes
u E. oli. [T ux BbIABIEHMS MUCIIONIb30BAJIN K/IACCUYECKIIE
MUKpo6Monorndeckre Metonsl [14,15,16].

PesynpraTsl n 06CyKeHne

[l/is1 BBIABNIEHUs] aHTUMMKPOOHBIX XMMMOTEPATIEeBTH-
YeCKMX BelljeCTB, ObIIN IPOBEieHbl MCC/IeoBaHms 00pas-
LIOB MsACa Pa3/IMYHBIX BUJIOB KMBOTHBIX, B T.4. ¥ IITUIIBI
Ha X Haju4ue. PesynpTarhl npefcrasieHsl Ha Puc. 1.

/13 pannbIX Puc. 1, MBI Hab/m0aeM IPUCYTCTBUE VICKO-
MBIX BeI[eCTB B MsACEe Pa3IMYHBIX BULOB >XMBOTHBIX,
a Taxoke NTUIbL. Ha mepBoM MecTe 1o KOMMYeCTBY IOJIO-
JKUTENTbHBIX MPOO C aHTUMUKPOOHBIMM XUMMOTEPAIIEB-
TUYECKVMIY BelleCTBaMy OBUIO MSCO ITHUIBI, HA BTOPOM
U TpeTbeM MeCTe CBMHMHA U TOBAJVHA, COOTBETCTBEH-
Ho. [Ipn mccnemoBaHMM TOBAAVHBI JONA KOHTaMMHMPO-
BaHHBIX 00pasioB cocTaBmia 26,7 %, cBUHUHBI 35,3 %,
a B Msce nTuilbl — 42,9 %.
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Puc. 1. Pesynbrarnl uccnefosanua maca KPC, cBuHeit n nTuup Ha
Ha/M4ie aHTUMMKPOOHBIX XMMIOTEPAIEBTIECKIX BEI[ECTB

JlaHHBIe HAIINX MCCI[OBAHWII II0 CBUHVHE COIOCTA-
BMMBI C pe3ynbpTaraMi nmonydeHusiMu B 2017 ropy Hexing
Wang ¢ coaBTOpaMyu, KOTOpble BBIABMIN aHTMOMOTUKI
B 35,3 % 13 BCeX UCC/IeOBAHHBIX 00Pa3I[0B CBUHNHBI, Of-
HAKO B MsCe ITHUIIBI TIOJIOKUTEIbHBIX C/Iy4aeB MMM ObIIO
0OHapy>XeHO B 2 pa3a MeHblIlle 1 cocTaBuio 22,2 % [17].

CornmacHo Beemer u coaBropam (2011) aHTHOMOTUKM
B OCHOBHOM NCIIO/IB3YIOTCS IIPU BBIPAIVIBAHUY CBMHEIL,
TenAT U Kyp. O6beKTbl, KOTOpble NO/DKHBI ObITH BKIIIO-
4YeHbl B MOHMTOPVMHI ¥ WJIeHTU(PUIVMPOBAHBI KaK pPIC-
KOBbIE, — 3TO NPOAYKTHI, KOTOPbIe MOKa3aau OOJIbIION
IpPOLIEHT KOHTAMUHALMM OCTaTKaMU aHTUMMKPOOHBIX
BelecTs [18].

Takum 06pasoM, TOTy4eHHbIe HAMY JJAHHbIE TTO3BOJIAT
UIeHTU(UIVPOBATb CBUHNHY ¥ TOBAAVHY, a TaKXe MACO
OTUIBI KaK PYCKOBOE ChIpbe IO HAIMYMI0 aHTUMUKPOO-
HBIX BelecTB. C1ejoBaTe/IbHO, JO/KEH ObITh IIOCTOSHHBIN
MOHUTOPMHT 3TOTO ChIpbSl Ha Ha/lN4ule OCTaTOYHBIX KO-
JINYeCTB aHTMOAKTEPUAIbHBIX IpernaparoB. MOHUTOPYHT
Msca Ha Ha/ju4ye aHTUMMKPOOHBIX XMMMOTEpaIleBTiye-
CKMX BeIeCTB MOXKHO MHTEPIPETUPOBATh KaK OLIEHKY CO-
OTBETCTBMs Mep, NIPUHATHIX paHee B IIETIOYKE ITOCTaBOK.

MBI npeponaram, 4To MACO C aHTUOAKTePYATbHBIMMI
BeIlleCTBAMM JIOJKHO OBITh CBOOOIHO OT MUKPOOPTaHNU3-
MOB 3a CYeT IIOJAB/IEHNs UX POCTA 3TUMM BellleCTBAMIL.
ITosToMy MBI /151 JOKa3aTe/IbCTBA CBOUX IIPETIONIOKEHUI
MICCTIEfIOBA/IN 9TU Ke po6bl Ha Hanuuue Salmonella spp.,
L.monocytogenes u E.coli.

PesynbraThl MccnenoBanns mpeacrabBaeHsl Ha Puc. 2.

B pesynbrate MCCIEHOBaHUII YCTAHOBJIEHO, 4TO
B TOBS/MHE C AHTMMUKPOOHBIMM XVMMUOTEpAIeBTH-
YeCKMMU BellleCTBaMM OTCYTCTBOBa/m Salmonella spp.
u L. onocytogenes, ogHako E.coli meMoHcTpupoBana cBo
YCTOMUYMBOCTD K HUM. DTOT MUKPOOPTaHNU3M IO JINTepa-
TYPHBIM JJaHHBIM YCTOIYUB K Lje(aTOTUHY, aMINLIVIIIN-
HY, LedOTaKcuMy, HUTPOQDYPAHTOMHY, TeTPALUKINHY,
reHTamunuay [19,20,21].
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Puc. 2. PesynbraTel nccnegosanus msaca KPC, cBuHeit u nTUIIbI ¢ aH-
TI/IMI/IKPO6HI)IMI/I XVMMOTEPANIEBTUYECKMIMI BELIECTBAMI Ha HalIn4ne
Salmonella spp., L.monocytogenes u E.coli

OnHaxko, B CBUHUHE U B Msce ntuubl Salmonella spp.,
L.monocytogenes u E.coli 6p1t1 06Hapy>KeHbl. Bo3aMoXXHO,
CpeAM [AaHHOTO BUJAA XXMBOTHOTO M ITHUIBI KYPCUPYIOT
IITAMMBI C HanOO/IbIIIelt aHTUOMOTUKOPE3UCTEHTHOCTBIO.

Cormacno crmncky BO3 «Kputnueckn Ba>kHbIE aHTH-
OMOTUMKM I MEUIIVIHBI Ye/IoBe4YecTBa» 5 BapuaHt 2016
rofa, mpefnctaBneHHble B Tabm. 1 aHTUOMOTHUKY, [EMATCS
Ha 3 TpyNIbl: KPUTUYECKMU BaKHbIE, BICOKOM BaKHOCTHU
U BaKHbIE.

CorylacHO ZaHHBIM MCCIEOBAaHMI y4eHbIX K Hanubomee
BBIAB/ISIEMbIM aHTVMUKPOOHBIM XVIMUOTEPANIeBTUYECKUM
BeIl[eCTBAaM B Msce YOOIHBIX )XMBOTHBIX U IITUIBI OTHO-
cATCS GTOPXMHOJIOHDI, HEHUIVJIUIVH, aMIUIVIJINH, CTPeIl-
TOMMIIVH, XT0paM(peHNKOI, HUTPOPypaHbl U aHTUONO-
TYIKV TeTPAlMKINHOBO Tpymel [17,22,23,24].

Kax BupiHO 13 ITpejicTaB/IeHHBIX JaHHBIX, Hanbolee BbI-
ABJIAeMble aHTMOMOTIKI B MsICe )KMBOTHBIX Y IITUIIBI BXO-
iAT B crincok BO3 Kak B IpyIITy BaKHBIX aHTUOMOTUKOB,
TaK )1 B TPYIITy OY€Hb BaYKHBIX VI KPUTUYIECKI BaXKHBIX aH-
THOMOTUKOB [I/IsI MeAUIVHBL Takoe coCTOsIHIE TIPO6TIeMbI
OyzmeT B Ha/lbHeNIIeM CIIOCOOCTBOBATh (HOPMUPOBAHMIO
U PacIpOCTPAaHEHNIO AaHTUOMOTUKOPE3UCTEHTHOCTH Cpe-
IV TIATOT€HHBIX MUKPOOPTaHM3MOB.

Ta6muua 1. IlepeyeHp KPUTHIECKN BaXKHBIX AaHTHOMOTHUKIY [/ IeYEHMS IO

Knacc aHTuOMOTKOB

IIpumep mexapcTBEHHOTO CPeACTBA

KPUTNYECKU! BAJKHBIE AHTUBMOTHUKHN

Aminoglycosides
Ansamycins
Carbapenems and other penems
Cephalosporins (3,4 1 5 mokoreHns)
Glycopeptides
Glycylcyclines
Lipopeptides
Macrolides and ketolides
Monobactams
Oxazolidinones
Penicillins (natural, aminopenicillins, and antipseudomonal)
Phosphonic acid derivatives
Polymyxins
Quinolones

Drugs used solely to treat tuberculosis or other mycobacterial diseases

gentamicin
rifampicin
meropenem
ceftriaxonecefepime, ceftarolin e
vancomycin
tigecycline
daptomycin
erythromycin, telithromycin
aztreonam
linezolid
ampicillin
fosfomycin
colistin
ciprofloxacin
isoniazid

AHTUBVOTUKU BBICOKOJ BAJKHOCTU

Amidinopenicillins

Amphenicols
Cephalosporins (1st and 2nd generation) and cephamycins
Lincosamides
Penicillins (anti-staphylococcal)
Pseudomonic acids
Riminofenazines
Steroid antibacterials

mecillinam
chloramphenicol
cefazolin
clindamycin
oxacillin
mupirocin
clofazimine
fusidic acid

Streptogramins, quinupristin/dalfopristin
Sulfonamides dihydrofolate reductase inhibitors and combinations sulfamethoxazole, trimethoprim
Sulfones dapsone
Tetracyclines chlortetracycline
BAJKHBIE AHTUBMIOTNKI

Aminocyclitols spectinomycin

Cyclic polypeptides bacitracin
Nitrofurantoins nitrofurantoin
Nitroimidazoles metronidazole
Pleuromutilins retapamulin
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3axknrouenne

Takum o6pasom, 6bUT UAEHTUUIMPOBAH PUCK, CBA-
3aHHBII C CBIPbEM >KMBOTHOIO IPOMCXOXKAEHN, II0
CBOEJI CYTM XMMMYeCK1il (Hanmm4me aHTUMUKPOOHDBIX XM-
MMOTepaIeBTUYECKNX BeIeCTB), HO CIIOCOOCTBYIOLINI
K IPOsIBIIEHNI0 Guomorndeckoro omacHoro ¢dakropa. On
3aK/II0YaeTCA B ITOABICHNM B €CTECTBEHHOI cpefie obuTa-
HYs (B HaIlleM C/Tydae 9TO JKMBOTHBIE U MJICO, IO/Tydae-
MO€ OT HIX) «MACHBIX» CyIepOaKTepuil ¢ yCTONYMBOCTDIO
K COBPEMEHHBIM JIe4eOHBbIM aHTMOmotnkaMm. OgHUM 13

Introduction

In order to prevent the emergence of hazards associated
with the use of food products, it is necessary to develop a
system of early detection. To be effective in this system, it is
necessary to establish priority areas for food safety moni-
toring, preferably using a risk-based approach [1].

In world practice, meat is considered as a high-risk
product, which is characterized by both biological and
chemical risks. Therefore, meat input production control
is important for the production of safe food and helps to
protect public health. In meat, biological risk factors, such
as the most dangerous Salmonella, Campylobacter and
Escherchia coli O157, are «traditionally» controlled and
identified [2], while chemicals, such as antimicrobials, re-
main less valued. However, residues of antimicrobial sub-
stances or their metabolites may be present in food and
enter the consumer’s body through food. Among the most
adverse effects is considered to be the manifestation of an
allergic reaction in the human body to antibiotics [3]. Pro-
longed exposure or repeated exposure may result in im-
paired gut microbiota [4].

In addition to the toxicological effect on the human body,
the use of antibiotics may have consequences for the devel-
opment of antibiotic-resistant strains among its microflora
[5]. Therefore, an additional risk was identified, which is the
development of antibiotic resistance in microorganisms.

In the new report of the World health organization
(WHO) noted the problem of microbial resistance to anti-
microbial agents, including antibiotics, at the global level [6].

The World health organization (WHO) has published
for the first time a list of antibiotic — resistant «priority
pathogens» — 12 species of bacteria that pose the greatest
threat to human health. The bacteria presented in the list
are divided into three groups according to the level of need
for new antibiotics: extremely priority, high priority and
medium priority.

To the high-priority group includes bacteria with mul-
tiple drug resistance, which represents a particularly se-
rious threat to hospital patients and treatment and reha-
bilitation centers and patients for treatment that require
medical devices, such as apparatus for artificial pulmonary
ventilation and venous catheters. This group includes Aci-
netobacter, Pseudomonas, and various species of the family
Enterobacteriaceae (including Klebsiella, E. coli, Serratia,
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HyTell YIpaBIeHNUs] MOXET sBJISATbCS TOTATbHBIN MOHM-
TOPVMHT Msica Ha 3Tare y6osi >KMBOTHBIX M IEPBUYHOI
nepepaboTky Msaca. Ocobyi0 OIACHOCTb IpeACTaB/IAeT
UCIIO/Ib30BaHNMe MsCa C AHTUOMOTUKOPE3UCTEHTHBIMU
mTaMMaMy GakTepuit Ipy NMPOM3BOACTBE MSCHBIX IIPO-
[YKTOB, He IIPEANONATAINX BBICOKOTEMIIEPATYPHYIO
00paboTKy, HalpyMep TakKue KakK, ChIPOKOITYEeHbIe MC-
Hble U3JIeNsI, T.K. HEKOTOpbIe YCTOIYMBbIe GaKTepuu ro-
PM30HTA/ILHBIM IIEPEHOCOM IIePefaloT APYTUM, HEyCTOlI-
YUBBIM, TeHBI AHTUOMOTUKOPE3VCTEHTHOCTIL.

and Proteus). They can cause severe and often fatal infec-
tions such as bloodstream infections and pneumonia [7].
These bacteria have developed resistance to a wide range of
antibiotics, including carbapenems and third — generation
cephalosporins, the most effective available antibiotics for
the treatment of multidrug-resistant bacterial infections.

The second and third groups of microorganisms in the
list include other bacteria with growing drug resistance
that cause diseases such as gonorrhea [8] and food poison-
ing (Salmonella).

Most of these microorganisms are present in meat and
products of its processing, respectively and they can be
transmitted to the consumer through these products [9, 10].

The European Union (EU) has banned growth stimu-
lants, antibiotics, such as amocarzine, anacin, zinc baci-
tracin, virginiamycin, trainfest, spiramycin, monensin
sodium, salinomycin sodium, avilamycin and flavophos-
pholipol for addition to the feed for animals due to the fact
that the use of these substances can lead to the emergence
of antibiotic-resistant strains of bacteria [11]. The concern
of consumers is that different chemicals can be found in
food. The EU has taken serious measures by introducing
requirements to the maximum level of veterinary drug
residues in animal products, including meat, and is rep-
resented both by the drug itself and its metabolites [12].
Depending on the nature of the chemical and its metabo-
lites, they may present a toxicological, pharmacological or
microbiological hazard to consumers [13].

The aim of the study is to identify the risk of antimicro-
bial chemotherapeutic agents in the meat of different spe-
cies of animals, including poultry, currently used in meat
processing plants.

Materials and methods

The samples of pork, beef and poultry, selected directly
in the meat shops for the production of smoked sausages
were investigated. They were tested by a qualitative micro-
biological method, based on inhibition of growth of the
test strain by chemotherapeutic antimicrobial substances.
As a test agar, for visual determination the presence of the
studied substances in the samples, we used a dense nutri-
ent medium by the Kundrat with the indicator bromkre-
sol purple (production of «Biotermal», Russia). The test
strain is Bacillus stearothermophilus spores, which due to
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their enzymatic activity in the conditions of thermophilic
cultivation and in the absence of substances that suppress
their growth, are able to form acid and discolor the nutri-
ent agar. The change in the color of the nutrient medium
around the localization place of the investigated aliquot
indicates the presence of chemotherapeutic antimicrobial
substances in the meat.

The procedure for the preparation of aliquots from the
test sample of meat involves grinding sample weight of
25.0 g in a knife grinder, then the homogenization in pack-
ages with 25.0 cm3 of saline using a homogenizer (produc-
tion of «AES», France). Extraction was carried out in a
thermostat (produced by Binder, Germany) with the tem-
perature of (37 +1)°C during 90 minutes and periodically
stirring. The supernatant was obtained by centrifuging the
resulting mixture at 3000 rpm during 10 min., which was
then introduced in parallel into two test agar wells in the
volume 0.05 cm3. For effective diffusion of the sample into
the nutrient agar, Petri dishes with the test material were
kept at room temperature during 30 minutes, and then
placed in a thermostat (produced by «Binder», Germany)
at the temperature of (65+1)°Cat (3.5£0.5) h.

The absence of growth of the test culture around the
well width 2.0 mm or more was evaluated as a positive re-
sult, i.e. as the presence of antibiotics or other antimicro-
bial chemotherapeutic substances in the analyzed sample.
However, the lack of growth of the test culture around
the well at a width of less than 2.0 mm, or the presence of
growth of the test culture with a change in the color of the
medium from blue to yellow, was evaluated as a negative
result, i.e., as the absence of antibiotics or other antimicro-
bial chemotherapeutic substances in the analyzed sample.

Meat samples, in which antimicrobial chemotherapeu-
tic agents were found, were examined for the presence of
pathogenic and opportunistic microorganisms: Salmonella
spp., L. monocytogenes and E. coli. Classical microbiologi-
cal methods were used for their detection [14,15,16].

Results and discussion

For the detection of antimicrobial chemotherapeutic
agents, studies were conducted of the samples of meat of
various animal species, including poultry on their pres-
ence. The results are shown in Figure 1.

From the data of Figure 1, we observe the presence of
the desired substances in the meat of different species of
animals as well as poultry. In the first place in the number
of positive samples with antimicrobial chemotherapeutic
substances was poultry, in the second and third place pork
and beef, respectively. In the study of beef, the proportion
of contaminated samples was 26.7 %, pork — 35.3 %, and
poultry meat — 42.9 %.

The data of our studies of pork are comparable with the
results obtained in 2017 by Hexing Wang with co-authors,
who identified antibiotics in 35.3% of all studied pork sam-
ples, but in poultry meat positive cases they were found
2 times less and amounted 22.2 % [17].
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Figure 1. Results of the study of beef, pork and poultry meat for the
presence of antimicrobial chemotherapeutic agents

According to Beemer and co-authors (2011) antibiot-
ics are mainly used in the cultivation of pork, calves and
chickens. The objects, that should be included in the moni-
toring and identified as risky, — are products that showed
a large percentage of contamination with antimicrobial
residues [18].

Thus, the data obtained by us will allow to identify pork
and beef, and poultry meat as a risky raw material for the
presence of antimicrobial substances. Therefore, there
should be constant monitoring of this raw material for the
presence of residual amounts of antibacterial drugs. Moni-
toring of meat for antimicrobial chemotherapeutic agents
can be interpreted as an assessment of the compliance of
measures taken earlier in the supply chain.

We assumed that meat with antibacterial substances
should be free from microorganisms by suppressing their
growth with these substances. That is why, we investigated
the same samples for Salmonella spp, L. monocytogenes and
E. coli to prove our assumptions.

The results of the study are shown in Figure 2.

There was established in result of researches, that in
beef with antimicrobial chemotherapeutic substances
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Figure 2. Study results of beef, pork and poultry meat with antimi-
crobial chemotherapeutic agents for the presence of Salmonella spp.,
L. monocytogenes and E. coli



Table 1. List of critical antibiotics for human treatment
Class of antibiotics
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Example of medicine

CRITICALLY IMPORTANT ANTIBIOTICS

Aminoglycosides
Ansamycins
Carbapenems and other penems
Cephalosporins (3,4 1 5 moxoneHus)
Glycopeptides
Glycylcyclines
Lipopeptides
Macrolides and ketolides
Monobactams
Oxazolidinones
Penicillins (natural, aminopenicillins, and antipseudomonal)
Phosphonic acid derivatives
Polymyxins
Quinolones
Drugs used solely to treat tuberculosis or other mycobacterial diseases

gentamicin
rifampicin
meropenem
ceftriaxonecefepime, ceftarolin e
vancomycin
tigecycline
daptomycin
erythromycin, telithromycin
aztreonam
linezolid
ampicillin
fosfomycin
colistin
ciprofloxacin
isoniazid

ANTIBIOTICS OF HIGH IMPORTANCE

Amidinopenicillins

Amphenicols
Cephalosporins (1st and 2nd generation) and cephamycins
Lincosamides
Penicillins (anti-staphylococcal)
Pseudomonic acids
Riminofenazines
Steroid antibacterials

mecillinam
chloramphenicol
cefazolin
clindamycin
oxacillin
mupirocin
clofazimine
fusidic acid

Streptogramins, quinupristin/dalfopristin
Sulfonamides dihydrofolate reductase inhibitors and combinations sulfamethoxazole, trimethoprim
Sulfones dapsone
Tetracyclines chlortetracycline
IMPORTANT ANTIBIOTICS

Aminocyclitols spectinomycin

Cyclic polypeptides bacitracin
Nitrofurantoins nitrofurantoin
Nitroimidazoles metronidazole
Pleuromutilins retapamulin

there were no Salmonella spp. and L. monocytogenes, how-
ever, E.coli have demonstrated their resistance to them. Ac-
cording to literature data, this microorganism is resistant
to cephalotin, ampicillin, cefotaxime, nitrofurantoin, tet-
racycline, gentamicin [19,20,21].

However, in pork and poultry meat Salmonella spp.,
L. monocytogenes and E. coli was detected. Perhaps among
this species of animal and poultry ply strains with the
greatest antibiotic resistance.

According to the WHO list «Critical antibiotics for hu-
man medicine» version 5 of 2016 presented in the Table. 1
antibiotics are divided into 3 groups: critical, high impor-
tance and important.

According to research of the scientists, the most an-
timicrobial chemotherapeutic substances in the meat of
slaughtered animals and poultry are fluoroquinolones,
penicillin, ampicillin, streptomycin, chloramphenicol,
nitrofurans and antibiotics of the tetracycline group
(17,22,23,24].
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As can be seen from the data presented, the most detect-
able antibiotics in animal and poultry meat are included in
the WHO list of both the group of important antibiotics
and the group of high important and critical antibiotics for
medicine. This state of the problem will further contribute
to the formation and spread of antibiotic resistance among
pathogens.

Conclusion

Thus, the risk associated with raw materials of animal
origin, inherently chemical (the presence of antimicrobi-
al chemotherapeutic substances), but contributing to the
manifestation of biological hazards was identified. It con-
sists in the appearance in the natural habitat (in our case,
animals and meat derived from them) of «meat» super-
bacteria with resistance to modern therapeutic antibiotics.
One of the way of management can be total monitoring of
meat at the stage of slaughter of animals and primary pro-
cessing of meat. Particular danger is the use of meat with
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antibiotic-resistant strains of bacteria in the production of

meat products that do not involve high-temperature pro-
cessing, for example, such as raw smoked meat products,

because some resistant bacteria transfer to other horizon-
tal, unstable, antibiotic resistance genes.
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