
9

UDC 619:614.3:63:637.05/.07:579	 https://doi.org/10.15407/animbiol21.03.009

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

It 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.
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Особливо важливо операторам ринку — потужностям з виробництва м’яса забійних тварин, 
оптовим базам, агропромисловим ринкам, супермаркетам тощо — за виробництва м’ясної сировини, її 
транспортування, зберігання та реалізації визначати один із критеріїв безпечності — наявність Listeria 
monocytogenes. Відсутність цього патогенного мікроорганізму свідчить про належний санітарно-гігієніч-
ний стан на потужностях, дотримання особистої гігієни за виробництва та обігу яловичини, свинини, 
баранини, козлятини. Проведеними дослідженнями встановлено, що колонії Listeria monocytogenes були 
виявлені через 24±2 год — маленьких розмірів, 1,5−2,0 мм, сіро-зеленого чи оливково-зеленого кольору, 
інколи з чорним ореолом; через 46±2 год — зеленого кольору із запалим центром та чорним ореолом. 
Колонії виявили у таких пробах м’яса забійних тварин: двох пробах яловичини, трьох пробах свинини 
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та одній пробі козлятини, які реалізувалися на агропромислових ринках, а також у двох пробах свинини 
і одній пробі баранини, які реалізувалися у супермаркетах. В яловичині, свинині, баранині за виробництва 
на потужностях і зберігання на оптових базах, а також у баранині та козлятині, які реалізувалися на 
агропромислових ринках і в супермаркетах, характерних колоній Listeria monocytogenes не було виявлено. 
Розроблений удосконалений горизонтальний метод виявлення Liateria monocytogenes є економним щодо 
використання поживних середовищ, простим у виконанні, його результати дають конкретні якісні по-
казники із забарвлення та розміру колоній Listeria monocytogenes, може використовуватися в комплексі 
з іншими методами визначення безпечності м’яса забійних тварин. Вірогідність розробленого й удоско-
наленого горизонтального методу виявлення Listeria monocytogenes у м’ясі забійних тварин становила 
99,8 %. Удосконалений горизонтальний метод визначення Listeria monocytogenes у м’ясі забійних тварин 
можна застосовувати на всьому харчовому ланцюзі під час виробництва безпечної м’ясної сировини, її 
транспортування, зберігання та реалізації у виробничих лабораторіях м’ясопереробних підприємств та 
підприємств з реалізації і зберігання м’яса забійних тварин (магазинах, супермаркетах, оптових базах, 
холодильниках тощо), а також у державних лабораторіях ветеринарної медицини та їх відділах.
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Особенно важно операторам рынка — мощностям по производству мяса убойных животных, 
оптовым базам, агропромышленным рынкам, супермаркетам — при производстве мясного сырья, транс-
портировке, хранения и реализации определять один из критериев безопасности — наличие Listeria mono-
cytogenes. Отсутствие этого патогенного микроорганизма свидетельствует о надлежащем санитарно-
гигиеническом состоянии на предприятиях, соблюдении личной гигиены при производстве и реализации 
говядины, свинины, баранины, козлятины. Проведенными исследованиями колонии Listeria monocytogenes, 
обнаружены через 24±2 часа, были маленьких размеров 1,5–2,0 мм серо-зеленого или оливково-зеленого цве-
та, иногда с черным ореолом; через 46±2 часа — зеленого цвета с впавшим центром и черным ореолом. 
Колонии были обнаружены в следующих пробах мяса убойных животных: двух пробах говядины, трех про-
бах свинины и одной пробе козлятины, которые реализовались на агропромышленных рынках, в двух пробах 
свинины и одной пробе баранины, которые реализовались в супермаркетах. В говядине, свинине, баранине 
при производстве на мощностях и хранении на оптовых базах, а также в баранине и козлятине, которые 
были реализованы на агропромышленных рынках и в супермаркетах, не было обнаружено характерных 
колоний Listeria monocytogenes. Разработанный усовершенствованный горизонтальный метод выявления 
Liateria monocytogenes является экономным по использованию питательных сред, простым в исполнении, 
а его результаты дают конкретные качественные показатели по окраске и размерах колоний Listeria 
monocytogenes, он может использоваться в комплексе с другими методами определения безопасности мяса 
убойных животных. Достоверность разработанного и усовершенствованного горизонтального метода 
выявления Listeria monocytogenes в мясе убойных животных составляла 99,8 %. Усовершенствованный 
горизонтальный метод определения Listeria monocytogenes в мясе убойных животных можно применять 
на всей пищевой цепи при производстве безопасного мясного сырья, его транспортировки, хранении и ре-
ализации в производственных лабораториях на мясоперерабатывающих предприятиях и предприятиях по 
реализации и хранении мяса убойных животных (магазинах, супермаркетах, оптовых базах, холодильниках 
и т.п.), а также в государственных лабораториях ветеринарной медицины и их отделах.
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УБОЙНЫХ ЖИВОТНЫХ, ГОВЯДИНА, СВИНИНА, БАРАНИНА, КОЗЛЯТИНА, 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].

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 cm3 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 cm3 
is transferred to a test tube containing 5–6 cm3 of 
secondary enriched medium (broiler broth), then 
incubate the medium with crops for 46–48 hours 
at 37 °C, and subsequently seed from primary 
(5–6 cm3) and secondary (2.5–3 cm3) 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, β-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 24±2 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)

No. Kinds of meat  
of slaughtered animals

Identification of Listeria monocytogenes by color and size of colonies  
according to the improved method

Number 
of samples

Presence of Listeria monocytogenes 
colonies

Number 
of samples

Absence of Listeria 
monocytogenes colonies 

Facilities of meat production 
1 Beef (n=26) – – n=26 сharacteristic colonies of 

Listeria monocytogenes 
not found2 Pork (n=28) – – n=28

Wholesale bases
3 Beef (n=17) – – n=17 сharacteristic colonies of 

Listeria monocytogenes 
not found

4 Pork (n=15) – – n=15
5 Mutton (n=12) – – n=12

Agroindustrial markets

6 Beef (n=23) n=2
in 24±2 hours. colonies are small, 

1.5–2.0 mm, gray-green, sometimes 
with a black halo; after 46±2 hours 

colonies are 1.5–2.0 mm, green 
with a burning center and black halo

n=21
сharacteristic colonies of 
Listeria monocytogenes 

not found
7 Pork (n=19) n=3 n=16 сharacteristic colonies of 

Listeria monocytogenes 
not found

8 Goat meat (n=11) n=1 n=10
9 Mutton (n=13) – – n=13

Supermarkets
10 Beef (n=21) – – n=21

сharacteristic colonies of 
Listeria monocytogenes 

not found

11 Pork (n=18) n=2
in 24±2 hours. colonies are small, 
1.5–2.0 mm, olive green; after 
46±2 hours colonies are 1.5–
2.0 mm, green with a burning 

center and black halo

n=16

12 Mutton (n=14) n=1 n=13

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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