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DETERMINATION OF THE SECURITY CRITERION
IN THE CONTENT OF CONVENTIONAL ANIMALS
BY THE IMPROVED HORIZONTAL METHOD
OF LISTERIA MONOCYTOGENES DETECTION

N. M. Bogatko
nadiyabogatko@ukr.net

National Agrarian University,
10/1 Soborna sq., Bila Tserkva 09117, Ukraine, rectorat@btsau.net.ua

1t is particularly important for market operators — such as producers of meat from slaughtered animals,
wholesale bases, agroindustrial markets, supermarkets, etc. — to determine one of the safety criteria, the presence
of Listeria monocytogenes during the production of meat raw materials, its transportation, storage and marketing.
The absence of this pathogenic microorganism indicates the proper sanitary and hygienic status of the business
entities, the observance of personal hygiene for the production and circulation of beef, pork, mutton, goat meat.
The conducted researches have revealed that the colonies of Listeria monocytogenes were detected in 24+2 hours
and were small in size (1.5-2.0 mm), gray-green or olive-green, sometimes with black halo; in 46£2 hours —
green with a flask center and black halo. These colonies were detected in the following samples of slaughter meat:
in 2 samples of beef, 3 samples of pork and 1 sample of goat meat sold in the agroindustrial markets, in 2 samples
of pork and 1 sample of beef sold in supermarkets. In beef, pork, mutton during production at facilities and stor-
age at wholesale bases, as well as in mutton and goat meat realized on the agromarkets and in supermarkets, the
characteristic colonies of Listeria monocytogenes were not detected. The improved horizontal detection method
of Listeria monocytogenes is economical in terms of using nutrient media, it is simple to implement, and its re-
sults provide specific qualitative indices of the color and size of Listeria monocytogenes colonies, this method
can be used in combination with other methods for determining the safety of slaughter animals. The reliability
of the developed improved horizontal method for detecting Listeria monocytogenes in slaughtered animals was
99.8 %. The improved horizontal method for detecting Listeria monocytogenes in slaughter meat can be applied
throughout the food chain for defining safety criteria for the production of safe meat, its transportation, storage
and sale in production laboratories of meat processing plants, and enterprises for the implementation and storage
of meat of slaughtered animals (in shops, supermarkets, wholesale bases, refrigerators, etc.), as well as in state
laboratories of veterinary medicine and their departments.

Keywords: MICROBIOLOGICAL CRITERION, SAFETY, SLAUGHTERED ANIMALS’ MEAT,
BEEF, PORK, MUTTON, GOAT MEAT, LISTERIA MONOCYTOGENES

BU3HAUYEHHS KPUTEPIIO BE3IIEYHOCTI Y M’SICI 3ABIMHUX TBAPUH
3A YIOCKOHAJIEHUM I'OPU30OHTAJIBHUM METOJOM
BUABJIEHHSA LISTERIA MONOCYTOGENES

H. M. bocamxko
nadiyabogatko@ukr.net

HarionanbHuit arpapHuii yHIBEpCUTET,
1. Cobopna, 10/1, m. bina Llepksa, 09117, Ykpaina, bnau-rectorat@ukr.net

Ocobnuso 8aiciuo onepamopam puHKy — HOMYACHOCMSAM 3 UPOOHUYMBA M 'ca 3a0IUHUX MEAPUH,
onmosuUM 6a3am, AzpPONPOMUCTIOBUM PUHKAM, CYNEPMAPKEemMam moujo — 3d 6UPOOHUYMEA M SCHOT CUposutuU, il
MPAHCNOPMYBAHHS, 30epieanisi ma peanizayii usHavamu 0OuH iz kpumepiie be3neunocmi — Hasighicmo Listeria
monocytogenes. Biocymuicms ybo2o0 namoeeHnoeo Mikpoopeanizmy c8iouums npo HALeHCHUL CAaHIMAPHO-2icieHIY-
HULL CMAH HA NOMYICHOCSX, OOMPUMAHHSL 0COOUCTNOT 2T2iEHU 30 BUPOOHUYMEA Ma 00i2y SNI0UYUHU, CBUHUHU,
b6apanuny, kosnamunu. IIpogedenumu 00CniodHceHHAMYU 6CMAHOBILEHO, W0 KONOHII Listeria monocytogenes Oyiu
suseneHi yepez 24+2 200 — manenvkux posmipis, 1,5—2,0 mm, cipo-3e1eH020 4 0TUBKOBO-3€1€HO20 KOIbOPY,
IHKONIU 3 YOPHUM OpeOoNoM; depe3 46+2 200 — 3el1eH020 KOMbopy i3 3anaiuM YeHmpom ma YOPHUM OPEOTOM.
Kononii sussunu y maxux npobax m’sca 3a0itinux meapum: 060X npodax snosuduHu, mpbox npooax céUHUHU
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ma OOHill NPOOI KOIAMUHU, AKI Peanizy8anucs Ha azpOnpPOMUCTIOBUX PUHKAX, A MAKOXC Y 080X NPOOAX COUHUHU
I 0OHITl npobi bapanunu, KI peanizyeanucs y cynepmapkemax. B snoeuyuni, ceununi, Oapanumi 3a upoOHUYMEa
HA ROMYMNCHOCSX | 30epiealHs HA ONMOBUX OA3AX, A MAKOXC Y OAPAHUHI MA KO3ISAMUHI, SKI Peanizyeanucs Ha
aA2pONpOMUCTIOBUX PUHKAX | 8 CYNEPMAPKemax, Xapakmeprux Koionii Listeria monocytogenes He 6)10 8UABIEHO.
Pospobnenuii yoockonanenuti 2opuzonmanvhutl Memoo eussnenns Liateria monocytogenes € eKOHOMHUM U000
BUKOPUCIAHHS NONCUBHUX CEPed0sUly, NPOCMUM Y BUKOHAHHI, 1i020 pe3yNbmamu 0aioms KOHKpemHi AKICHI no-
Ka3HuKu i3 3a0apeienns ma po3mipy konouiu Listeria monocytogenes, Modice BUKOPUCTNOBYBAMUCS 8 KOMNIEKCI
3 THUWUMU MemOoOamu 8U3HayenHs be3neuHocmi m’saca 3abiinux meaput. Bipozionicms po3pobiernoeco i yoocko-
HATIEHO20 20pU30HMATbHO20 Memody gusenenHs Listeria monocytogenes y m’sici 3a0ilHux meapun CmaHosund
99,8 %. Yoockonanenuii copuzonmanvruil Memoo suznauenns Listeria monocytogenes y M sci 3a0iUHUX MEAPUH
MOJICHA 3ACMOCOBYBAMU HA BCLOMY XAPHUOBOMY JIAHYIO3L Ni0 YAC 8UPOOHUYMEA be3neynoi M’ AcHOL cuposunu, it
MPAancnopmyeanHsi, 30epicanns ma peanizayii y UpoOHUYUX 1aOOpamopinx m 'sconepepoonux nionpuemcmes ma
nionpuemcms 3 peanizayii i 30epicanms m’sica 3a0IUHUX MEAPUH (MA2A3UHAX, CYNEPMAPKEMAx, ONmosux 6asax,
XONLOOUTbHUKAX MOW0), A MAKOIC Y OePAHCAGHUX 1ADOPAMOPISX 6eMEPUHAPHOT MeOuyuHY ma ix 6i00inax.

Karouosi ciroBa: MIKPOBIOJIOTTYHWI KPUTEPIN, BE3ITEUYHICTD, M’SICO 3ABIMHUX
TBAPUH, SIJTIOBUUMHA, CBUHUHA, BAPAHUHA, KO3JISITUHA, LISTERIA MONOCYTOGENES

OIIPEJEJIEHUE KPUTEPHUS BE3OITACHOCTHU B MSICE YBOMHBIX ) KUBOTHBIX
IIPH YCOBEPHIEHCTBOBAHHUU I'OPU30OHTAJIBHOI'O METOJA
OIIPEAEJIEHUSA LISTERIA MONOCYTOGENES
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Ocobenno 8a)icHO Onepamopam PolHKa — MOWHOCHAM NO NPOU3BOOCNEY MACA YOOUHBIX JHCUBOMHDIX,
ONMoBbIM 0A3AM, AZPONPOMBIUUTIEHHBIM PHIHKAM, CYREPMAPKEMam — Npu Hpou3600Cmee MACHO20 Cbipbsl, MPAHC-
NOPMUPOBKe, XpaHeHuUsl U peanu3ayuu onpedeisims 00Ut us Kpumepueg besonacnocmu — Haaudue Listeria mono-
cytogenes. Omcymcmaue 3mo20 RAMOLEHHO20 MUKPOOP2AHUIMA CBUOETHETLCBYEM 0 HAOLeHCAWeM CAHUMAPHO-
2ULUEHUYECKOM COCMOSIHUY HA NPEeONPUSMUAX, COOMO0EHUU TUYHOU 2USUEHbl NPU NPOU3B00CIEE U PEanu3ayuu
206510UHbI, CEUHUNYL, bapaHunbl, Koznamunvl. [Iposedennvimu uccredosanusmu xonouuu Listeria monocytogenes,
obnapyvicenvl yepes 24+2 yaca, Oviiu maneHvKux pazmepos 1,5—2,0 mm cepo-3e1eHo20 wiu 0UeK080-3el1eH020 Yyae-
ma, UH020a ¢ YepHbIM Opeoniom,; depe3 46+2 uaca — 3enenH020 yeema ¢ BNAGUIUM YEHMPOM U YEPHBIM OPEOTOM.
Kononuu 6viiu 06Hapysicenvl 6 C1edyrouux npooax Msca YOOUuHbIX HCUBOMHBIX. O8YX NPobAX 206510UHbL, Mpex npo-
Oax ceUHUHDBL U OOHOU NPODOE KOIAMUHBI, KOMOPble Peant308anUCh HA AZPONPOMBIULTEHHBIX PLIHKAX, 8 08X NPo6ax
COUHUHDBL U OOHOU NPobe bapaHumbvl, KOMopbvle Peanu308alUcy 8 cynepmapkemax. B eoesoune, ceunune, bapanure
npu NPoU3B00CMeEe HA MOUHOCIISX U XPAHEHUU HA ONMOBLIX 06A3aX, a MaKice 8 OApaHuHe U KoAmuHe, Komopbvle
ObLIU Peanu308aHbl HA AZPONPOMBIUIEHHBIX PHIHKAX U 8 CYNEPMAPKEMax, He Obl1o 0OHAPYIHCEHO XAPAKMEPHbIX
Kononutl Listeria monocytogenes. Pazpabomannviil yco8epuleHCme08antbvlil 20pU0OHMATbHBIL MEMOO BbISGLEHUsL
Liateria monocytogenes a613emcst IKOHOMHbIM HO UCHOTb308AHUIO NUMAMETbHBIX CPed, NPOCMbIM 8 UCHOTHEHUU,
a e2o pe3yrbmamol 0Aiom KOHKPEmHble KauecmeeHuvle NOKA3amenu no oKpacke u pasmepax koionui Listeria
monocytogenes, OH MOJ*CEM UCNOTL308AMbCSL 8 KOMIIEKCE ¢ OPYyUMU MeMOOAMU Onpedelenust 6e30nacHOCU Msca
YOOTUHBIX dcusomubIX. JlocmosepHocms paspabomanHo20 U yCo8epuleHCmME08AHHO20 2OPUIOHMATLHO20 MEmMooa
svisienenus Listeria monocytogenes 6 msice yoounvix scusomuuvix cocmaesnsiia 99,8 %. Ycosepuencmeosannwiil
20PUBOHMATLHYIN MemoO onpedenenus Listeria monocytogenes  msice YOOUHBIX JHCUBOMHBIX MONCHO NPUMEHSIND
Ha 6cetll NUWeBoll Yenu npu npou3eoocmaee DE30NACHO20 MIACHO20 CbIPbsl, €20 MPAHCHOPTNUPOSKU, XPAHEHUU U pe-
AIU3AYUY 8 NPOU3BOOCMBEHHBIX 1AOOPAMOPUSX HA MACONEPEPAOAMBIBAIOWUX NPEONPUSIMUSX U NPEONPUSTNUSX NO
Ppeanu3ayuy U XpaHeHu Maca yOOUHbIX JHCUBOMHBIX (MALAZUHAX, CYNEPMAPKEMAX, ONMOGbIX DA3AX, XONOOUTLHUKAX
U m.n.), @ maxice 8 20Cy0apCmMEeHHbIX 1a00PAMOPUIX BEMEPUHAPHOU MEOUYUHBL U UX OMOENAX.

Kmouesbie c;1oBa: MUKPOBHMOJIOT MUECKUI KPUTEPUI, BE3OITACHOCTb, MSICO
YBOMHBIX XXUBOTHBIX, TOBIJIMHA, CBUHUHA, BAPAHUHA, KO3JISITUHA, LISTERIA
MONOCYTOGENES
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The Scientific Committee on Food Prod-
ucts (SCF) and the Scientific Committee on Veter-
inary Measures for Public Health (SCVPH) pro-
vided recommendations on the principles of the
development of food microbiological criteria in
1996 and 1997. The main principles that are high-
lighted in the The Codex Alimentarius are based
on the fact that the microbiological criteria will be
appropriate [6, 9].

Commission Regulation No. 2073/2005
establishes that food business operators should
develop a sample collection program and micro-
biological studies for this trial. The program must
be a part of the implementation procedures, de-
veloped on the basis of proper hygienic practices
and HACCP system principles. The frequency of
sample collection should be based on the analy-
sis of risks, should keep in scale with the food
business’s character and size and also should
take into account other factors such as raw mate-
rials properties, finished product, manufacturing
process, etc. [1, 4].

It is particularly important for market op-
erators — producers of meat from slaughtered
animals, wholesale bases, agroindustrial markets,
supermarkets, etc. — to determine one of the
safety criteria, the presence of Listeria monocy-
togenes for the production of meat raw materials,
its transportation, storage and marketing. The ab-
sence of this pathogenic microorganism indicates
the proper sanitary and hygienic status of the busi-
ness entities, the observance of personal hygiene
for the production and circulation of beef, pork,
lamb, goat meat [5, 10, 11].

Materials and methods

As the materials for researches sam-
ples of muscle tissue (the longest muscle of the
back) of beef, pork, lamb and goat meat were
used in the amount of 230, which were selected
on meat production facilities, wholesale bases
during storage and agromarkets and supermar-
kets during realization in the Kyiv region. Bac-
teriological studies were conducted to detect
and identify Listeria monocytogenes with the
advanced horizontal method developed using
selective enriched media such as Fresher and
PALKAM-agar [3].

11

Results and discussion

The microorganism may be in raw food,
such as fresh meat — beef, pork, mutton and goat
meat. EU Member States are required to apply the
microbiological criteria highlighted in Commis-
sion Regulation (EC) No 2073/2005. In this doc-
ument, pathogens are directly related to the type of
food product. There are specific requirements for
the microbiological criteria for food safety, which
can be used only in domestic marketing Ukraine.
However, these criteria can not be used in terms
of exporting the food products to the EU market.
Therefore, the purpose of our research is to devel-
op a bacteriological research method in meat (beef,
pork, mutton and meat of goat).

The European Commission and the Coun-
cil (EC) No. 852/2004 on the hygiene of food-
stuffs, which includes the Community legislation
on microbiological criteria; The principles of the
development and application of the criteria and
proposals for further measures were developed in
the EU countries [2, 7].

The above microbiological criteria indi-
cate the acceptability of food products and pro-
cesses for their production. The use of proper hy-
gienic practices (GHP) and the analysis of haz-
ardous factors and critical control points (based
on the HACCP system), and the application of
the structured preventive approach that provides
the proper and its production process. Represent-
ed in Regulations 852/2004 on the General San-
itary Regulations and Regulations No. 853/2004
on the approval of specific hygiene rules for
foodstuffs of animal origin [12].

Widespread distribution and increase in
comparison with most other microorganisms, the
ability to grow or survive in a cooled environment
makes Listeria monocytogenes a significant risk
factor for the production of meat from slaughtered
animals, when stored at wholesale bases, as well
as for marketing in agro-markets and supermar-
kets. Therefore, we have developed an improved
horizontal method for detecting Listeria monocyto-
genes in the meat of slaughter animals.

To develop an improved horizontal meth-
od for detecting Listeria monocytogenes in meat of
slaughtered animals, an experimental suspension
was used which was prepared in a ratio of 1:5 (sam-
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ples of meat and meat products in the amount of 10—
11 g and 50-55 cm?® of primary selective enriched
medium — half broiler Freser), followed by incu-
bation of the resulting suspension for 21-23 hours
at a temperature of 31£1 °C and subsequent sec-
ondary enrichment: after initial enrichment, the
resulting culture in the amount of 0.05-0.06 cm®
is transferred to a test tube containing 56 cm® of
secondary enriched medium (broiler broth), then
incubate the medium with crops for 4648 hours
at 37 °C, and subsequently seed from primary
(5—6 cm?®) and secondary (2.5-3 cm?®) enriched
cultures on PALKAM-agar selective medium to
obtain clearly separated Listeria monocytogenes
colonies for 24+2 hours at 37+1 °C in the form
of small gray-green or olive-green colonies, with
a diameter of 1.5-2 mm, sometimes with a black
halo, after 48 hours — in the form of green colonies
with a diameter of 1.5-2.0 mm with a burning cen-
ter and black they halo around. Individual colonies
were selected for confirmation of the Listeria genus
and transplanted into MPA with 1 % glucose and
tryptone soy bean agar with yeast extract (TSVEA)
and cultivated at 37 °C. for 24-48 hours. The cor-
responding morphologically cultural and biochem-

ical tests were identified and confirmed, namely:
mannose fermentation, rhomniosis, B-hemolysis;
hydrolysis of lecithin with coal. The results of the
test of the developed advanced horizontal detection
method for Listeria monocytogenes in the meat
of slaughter animals are presented in table.

The conducted researches revealed that
the colonies of Listeria monocytogenes detected
in 2442 hours were small in size (1.5-2.0 mm),
gray-green or olive-green, sometimes with black
halo; in 46+2 hours — green with a flask cen-
ter and black halo in the following samples of
slaughter meat: in 2 samples of beef, in 3 sam-
ples of pork and in 1 samples of goat meat sold
in the agroindustrial markets and in 2 samples of
pork and in 1 samples of beef sold in supermar-
kets. In the beef, pork, mutton for production at
facilities and storage at wholesale bases, as well
as in mutton and goat, realized on the agromarkets
and in supermarkets, the characteristic colonies of
Listeria monocytogenes were not found [8].

The improved horizontal detection method
of Listeria monocytogenes is economical in terms
of using nutrient media, simple to implement, and
its results provide specific qualitative indices of the

Table

Indicators for the detection of Listeria monocytogenes in slaughtered animals
according to the improved method (n=230)

Identification of Listeria monocytogenes by color and size of colonies
No Kinds of meat according to the improved method
"| of slaughtered animals | Number |Presence of Listeria monocytogenes| Number Absence of Listeria
of samples colonies of samples | monocytogenes colonies
Facilities of meat production
1 |Beef (n=26) _ _ n=26 characteristic colonies of
Listeria monocytogenes
2 |Pork (n=28) - - n=28 not found
Wholesale bases
3 |Beef (n=17) — - n=17 characteristic colonies of
4 |Pork (n=15) — - n=15 Listeria monocytogenes
5 |Mutton (n=12) — - n=12 not found
Agroindustrial markets
in 2442 hours. colonies are small, characteristic colonies of
6 [Beef (n=23) n=2 1.5-2.0 mm, gray-green, sometimes| n=21 Listeria monocytogenes
with a black halo; after 46+2 hours not found
7_|Pork (n=19) n=3 colonies are 1.5-2.0 mm, green n=16 characteristic colonies of
8 |Goat meat (n=11) n=1 with a burning center and black halo n=10 Listeria monocytogenes
9 [Mutton (n=13) - n=13 not found
Supermarkets
10 |Beef (n=21) - — n=21
in 24+2 hours. colonies are small,
11 |Pork (n=18) n=2 1.5-2.0 mm, olive green; after n=16 characteristic colonies of
4642 hours colonies are 1.5— Listeria monocytogenes
12 [Mutton (n=14) n=1 2.0 mm, green with a burning n=13 not found
center and black halo
13 |Goat meat (n=13) - — n=13
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color and size of Listeria monocytogenes colonies
and can be used in combination with other methods
for determining the safety of slaughter animals.

Conclusion

The reliability of the developed improved
horizontal method for detecting Listeria monocy-
togenes in slaughtered animals was 99.8 %. The
improved horizontal method for detecting Listeria
monocytogenes in slaughter meat can be applied
throughout the food chain for defining safety cri-
teria for the production of safe meat, its transpor-
tation, storage and sale in production laboratories
of meat processing plants, and enterprises for the
implementation and storage of meat of slaughtered
animals (in shops, supermarkets, wholesale bases,
refrigerators, etc.), as well as in state laboratories
of veterinary medicine and their departments.

Perspectives of the future investigations.
In further scientific studies it is necessary to es-
tablish the content of the total number of microor-
ganisms in the meat of slaughter animals for their
treatment; also, to study qualitative indices of beef,
pork, mutton, goat meat which Listeria monocy-
togenes was detected in; to establish a traceability
system for inspection of the sanitary condition and
the quality of disinfection of veterinary supervision
facilities at meat production facilities for slaugh-
tered animals, wholesale bases, agroindustrial mar-
kets, supermarkets.
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