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Axmyansnocmy u yenv. buomnneHouHash KOHTAMHUHALMS, B TOM YHCJIE TaTOTCHHBIMHU
OaKkTeprsMH, NHUIIEBBIX MPOU3BOACTB CIYXHUT IOCTOSHHBIM UCTOYHHUKOM MHKPOOHOIO
3arpsi3HEHHS, YTPOXKask HE TOJIBKO KayecTBY M 0€30MacHOCTH MUMIEBBIX MPOAYKTOB, HO
W TpuBOAS K OOJIE3HSM, BBI3BIBAEMBIM TNHIICBHIMH  IATOTCHAMH, SIBISSACH
MOTEHIINANBHON 043011 UX pacIpOCTpaHEHHS.

3aboneBaHus, epeAatOIMecs OT )KUBOTHBIX, COCTABISIIOT 60 % Bcex MHPEKIMOHHBIX
3aboseBanuil jroae, 75 % Bo3HuKaronux 3adosieBanuil nroaen (nmanaeie OOH). o
80 % Oaxtepuanbubix uHMexkuunii B CIIIA HampsMyro CBsi3aHBI C HHIIEBBIMHU
natoreHamu [1]. IlokazaHo, 9To mopya MSACHOW MPOAYKIWH YacTO CBS3aHA MMEHHO C
oOpaszoBaHreM OMOIUICHOK [2]. bromneHku Ha 3apyOeKHBIX MUIIEBBIX MPOU3BOACTBAX
JOCTAaTOYHO XOPOIIO UCCIEA0BAHBI [3], A MPeAUpUSTUN MUIIEBOH IPOMBIIIIICHHOCTH
P® takux naHHBIX mpakTHYeCKU He ObLI0. Llenbto paboThl OBLIO HCCenOBaTh HATTMYHE,
CTPYKTYpy ¥ COCTaB OHMOIUIEHOYHOM MHUKPOOHOW KOHTAMHHAIIUHM HEKOTOPBIX
MsicokomOuHaToB PO.

Memoowl  uccredosanusn: B paboTe WCMONB30BaHBI METOABI MHUKPOOHMOIOTHH,
TPAHCMUCCUOHHOM  DJIGKTPOHHOM  MHKDOCKOIIMM,  MOJEKYJSIPHOM  3KOJOTruH,
OnonH(MOPMATHKH.

Pesynomamei:  C  1OBEpXHOCTEH MPOU3BOACTBEHHBIX IOMEIICHUNA MSCO- U
NTHLEnepepadaThIBAIOIINX KOMOMHATOB OTOOpaHbl HECKOJBKO JEeCSITKOB mpod. B
OOJILIIMHCTBE MPOO €O CTEH, TPamoB, IMOTOJIKOB, KOHBeHepa, KOJEC TpaHCIopTa
0oOHapy>KeHbl OMOMIEHKH, WM B CTaguM (OPMUPOBAHUS WM 3peiible, COCTOSIINE U3
OakTepuil 1 MaTPUKCa Pa3IMYHOIO COCTABA.

Bruto BbIsiBIEHO: pazHOOOpa3ne MOPGOTUIIOB KIETOK, XapaKTepHOE ISl CMEHIaHHBIX
Oouornénok; Mopdonorndeckoe cxoAcTBO kieTok B BIl paszHeIx 00pa3noB M HX
MHUKPOKOJIOHHAJIBHBIN POCT; BO3pacTHasl reTEPOreHHOCTh KIIETOK B Ipenenax OJHOU
MHUKPOKOJIOHHH C COCYIIECTBOBAHHMEM BETETATHUBHBIX U aBTOJIM3HPOBAHHBIX KIIETOK,
MOKOSINXCS (GOPM U, BO3MOXKHO, KIETOK-TIEPCUCTEPOB; TETEPOreHHOCTh XHMUYECKOM
MPUPOABI TOTUMEPHOTO MAaTPUKCA 110 JAHHBIM OKpAIIUBAHUS PyTEHHEM KPACHBIM.
MeTareHOMHBI ~ aH&JIN3  TOKa3aJll  BBICOKYID TaKCOHOMHYECKYIO  CXOIHOCTb
MHUKPOOPTaHU3MOB, JOMHUHUPYIOIIUX B pa3HbIX 00pasiax. M3 oOHapyKeHHBIX OaKTepHid
(apxer He BBISBJICHBI), OTHOCSIIUXCS K 11 ¢uiymMaMm, JOMHHAHTHBIMH OBLIH
npencraBuTenu Actinobacteria, Bacteroidetes, Firmientes, Proteobacteria. Cpemu
OWOIJICHOYHBIX ~ KOHTAMHHAaHTOB  00pas3ioB ObIM  OOHApYXKEHbl  OaKTEepHH,
BBI3BIBAIONINE TIOPYY MSCHBIX, PBHIOHBIX W MOJIOYHBIX TPOJYKTOB M CIIOCOOHBIE K
ounoruieHkooOpazoBanuto (p.p. Pseudomonas, Flavobacterium, Arcobacter, Vagococcus,
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Chryseobacterium, Carnobacterium u 1p.), a TaKXe ONMITOPTYHUCTUYCSCKUE MATOTCHHBI
4eJoBeKa U KHUBOTHBIX (p.p. Arcobacter, Corinobacteria, Kosura, Listeria u np.). Ha
OCHOBE TCHOMHBIX JaHHBIX BBISIBICHA YCTOWYMBOCTh OakTepuii B OHMOIUIEHKAX K

aHTHOMOTHKAM: CIEKTHHOMUIIIHY, cynms(haMeTokca3ony,  xyiopaMmdeHuKoy,
AMIHULWIINHY, TPUIETONPUMY, aMHKalUHY, aMOKCHLIMIIMHY ¥ TOOPaMUILIMHY.
Boisoour: MukpoOHBIe OMOTUIEHKHT JIOCTaTOYHO pacIpocTpaHeHBI Ha

MSCOTIepepalaThIBAIONINX ~ MPEANPHUATHAX W TPEACTABISIIOT  COOOW  OCOOBIIA
aHTPONOT'CHHBIHN AKOTOI, pe3epByap OaKTepuil MOPYH MUINU U TATOreHOB. [1oBEIIICHHAS
CTPECCOYCTOWYMBOCTh  OakTepuil B OWOIUIEHKAX W  HAJIWYUE JICTCPMUHAHT
AHTHOMOTHKOYCTOWYMBOCTH y OAaKTepHid, WX HACEIAIONINX, CBHJICTEIbCTBYIOT O
B2YKHOCTH MX UCCIICIOBAHUSI U OOPHOBI ¢ HUMU HA MPEAIPUATUSIX MTUIIEBON OTPACIH.
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Importance and aim: Biofilm contamination, including pathogenic bacteria, in food
production serves as a constant source of microbial contamination, threatening not only
the quality and safety of food products, but also leading to diseases caused by foodborne
pathogens, being a potential source of their spread.

Diseases transmitted from animals account for 60 % of all infectious diseases in humans,
75 % of emerging diseases in humans (UN data). Up to 80 % of bacterial infections in
the United States are directly related to foodborne pathogens [1]. It has been shown that
spoilage of meat products is often associated with the formation of biofilms [2]. Biofilms
in foreign food production facilities have been studied quite well [3]; for food industry
enterprises in the Russian Federation there was practically no such data. The purpose of
the work was to investigate the presence, structure and composition of biofilm microbial
contamination in some meat processing plants in the Russian Federation.

Research methods: The work used methods of microbiology, transmission electron
microscopy, molecular ecology, and bioinformatics.

Results: Several dozen samples were taken from the surfaces of production premises of
meat and poultry processing plants. In most samples from walls, ladders, ceilings,
conveyors, and transport wheels, biofilms were found, either in the formation stage or
mature, consisting of bacteria and a matrix of various compositions.

It was revealed: a variety of cell morphotypes characteristic of mixed biofilms;
morphological similarity of cells in BP of different samples and their microcolonial
growth; age-related heterogeneity of cells within one microcolony with the coexistence
of vegetative and autolyzed cells, dormant forms and, possibly, persister cells;
heterogeneity of the chemical nature of the polymer matrix according to ruthenium red
staining.
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Metagenomic analysis showed high taxonomic similarity of microorganisms dominant
in different samples. Of the detected bacteria (archaea were not identified) belonging to
11 phyla, representatives of Actinobacteria, Bacteroidetes, Firmientes, and
Proteobacteria were dominant. Among the biofilm contaminants of the samples, bacteria
were found that cause spoilage of meat, fish and dairy products and are capable of
biofilm formation (p.p. Pseudomonas, Flavobacterium, Arcobacter, Vagococcus,
Chryseobacterium, Carnobacterium, etc.), as well as opportunistic pathogens of humans
and animals (p.p. Arcobacter, Corinobacteria, Kosura, Listeria, etc.). Based on genomic
data, the resistance of bacteria in biofilms to antibiotics was revealed: spectinomycin,
sulfamethoxazole, chloramphenicol, ampicillin, tripetoprim, amikacin, amoxicillin and
tobramycin.

Conclusion: Microbial biofilms are quite common in meat processing plants and
represent a special anthropogenic ecotope, a reservoir of food spoilage bacteria and
pathogens. The increased stress resistance of bacteria in biofilms and the presence of
antibiotic resistance determinants in the bacteria inhabiting them indicate the importance
of their study and control in the food industry.
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