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Abstract 
Background and Aim. Meat is a favourable environment for the growth and viability of pathogenic 

microorganisms. Bacteria in meat cause spoilage and increase the risk of foodborne toxic infections 
of various origins during consumption. The importance of monitoring and analysing microbial 
contamination is increasing due to increased requirements for food safety and public health protection. 
The aim of the study was to analyse the overall level of microbial contamination of different types of 
meat sampled from retail outlets in the Kostanay region.

Materials and Methods. A total of 30 meat samples, including pork, beef, and horse meat, were 
collected for analysis. To assess microbial contamination of the meat, the number of mesophilic 
aerobic and facultatively anaerobic microorganisms (QMAFAnM) and their species composition were 
determined.

Results. It was found that 96% of the meat sold at the retail level had elevated QMAFAnM, with 
coliforms isolated in 30% of the samples. Salmonella spp. and Listeria monocytogenes were not detected 
in the meat tested. Pork meat had the highest microbial contamination compared to beef and horse meat 
samples. 

Conclusion. Exceeding the permitted levels of QMAFAnM and the presence of coliform bacteria 
indicate potential health risks for consumers and more effective measures are required to ensure food 
safety.
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Introduction
Food safety and consumer protection are fundamental priorities in government policies worldwide. 

Ensuring the safety of raw materials and food products is essential for maintaining public health. Food 
quality directly impacts population health, helping to reduce the risk of infectious and chronic diseases. 
This underscores the need for strict control over the production, storage, and distribution of food products.

Meat is an important component of a healthy diet, rich in high-quality protein essential for the 
normal functioning of all body systems [1]. The proteins in meat provide all the essential amino acids 
necessary for the growth and repair of tissues. Additionally, meat contains B-group vitamins, which play 
crucial roles in energy metabolism and various metabolic processes, helping maintain a healthy nervous 
system and cognitive abilities [2]. Meat is also abundant in micronutrients like magnesium, selenium, 
and zinc that support the immune system and are involved in producing hormones and enzymes [3]. 
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Meat also supplies bioavailable forms of iron and phosphorus, which are essential for oxygen transport 
and bone mineralization, respectively [4]. The unique nutrient composition of meat makes it a key 
dietary component for sustaining cellular functions and biochemical processes critical to physiological 
health.

However, it should be noted that meat and meat products can potentially source several infectious 
diseases. In particular, meat derived from animals afflicted with illness has the capacity to result in 
human infection with zooanthroponotic diseases [5, 6].

The contamination of meat with microbial organisms represents a significant challenge to consumer 
health and the quality of food products in the livestock and food industries. Pathogenic bacteria, including 
Escherichia coli, Listeria monocytogenes and Staphylococcus aureus, may be present in poultry, pork, 
mutton and beef. Shiga-toxin-producing E. coli is frequently associated with beef and is responsible for 
a range of severe toxic infections, including haemorrhagic colitis and haemolytic uremic syndrome [7]. 
L. monocytogenes is a facultative anaerobic Gram-positive bacterium that is found in fresh meat and 
meat products. However, human listeriosis is mainly associated with ready-to-eat meat products with 
a long shelf life in the refrigerator [8]. A prevalence of 35% was observed for S. aureus in retail meat 
samples collected in 39 cities in China between 2011 and 2016 [7].

Furthermore, the contravention of storage conditions gives rise to the deterioration of foodstuffs and 
an augmented probability of contracting food poisoning upon consumption [7, 9]. Statistical evidence 
indicates that meat spoilage is responsible for approximately 400,000 deaths and over 600 million disease 
cases annually. The World Health Organization (WHO) has reported that a significant proportion of the 
global population has experienced food-related illness at some point in their lives, with over 30 diseases 
linked to poor food quality [10]. The relevance of this issue is also confirmed by data from Kazakhstan. 
In 2020, 37 cases of acute intestinal infections per 100,000 people were recorded, while in 2023, this 
figure increased to 55.37 cases per 100,000 people. The rise in morbidity highlights the need to tighten 
control over the quality of food products and improve sanitary and hygienic conditions at all stages of 
meat production and distribution [11]. 

The aim of our research is to analyse the overall level of microbial contamination of meat of different 
types of animals sampled from retail outlets in Kostanay region.

Materials and Methods
The study was conducted in the microbiological analysis laboratory of the Scientific Research 

Institute of Applied Biotechnology at A. Baitursynuly Kostanay Regional University. A total of 30 
samples of chilled meat, including pork (n=10), beef (n=10), and horse meat (n=10), were collected 
from five different retail outlets in accordance with the GOST 31904-2012 standard “Food products. 
Methods of sampling for microbiological tests” [12].

Samples were delivered to the laboratory in sterile containers, with temperature control maintained 
to preserve sample integrity for microbiological analysis. Upon arrival, the samples were processed 
immediately under aseptic conditions to prevent any extraneous contamination.

The microbiological methods employed in the study were conducted in accordance with the standards 
outlined in GOST [13-18].

For the identification of coliform bacteria, samples were placed in meat-peptone broth (FBIS 
SRCAMB, Obolensk, Russia), followed by subculturing onto Endo agar and TBX agar (CHROMagar, 
Paris, France) and incubated at 37 °C for 24 hours. Colonies with characteristic morphology were 
subjected to further biochemical analysis. 

For S. aureus, yolk-salt agar was used, with incubation at 37 °C for 24 hours, and then at room 
temperature for an additional 24 hours, with confirmatory tests based on coagulase activity.

Detection of Salmonella spp. included pre-enrichment in buffered peptone water (FBIS SRCAMB, 
Obolensk, Russia), selective enrichment in Rappaport-Vassiliadis broth (FBIS SRCAMB, Obolensk, 
Russia), and subsequent inoculation onto Salmonella agar (CHROMagar, Paris, France).

To identify L. monocytogenes, samples were placed in Fraser broth (FBIS SRCAMB, Obolensk, 
Russia), enriched, and incubated for two days, with the first day at 30 °C and the second at 37 °C, 
followed by subculturing onto Listeria chromogenic agar (CHROMagar, Paris, France) and Oxford agar 
(Condalab, Madrid, Spain).

To determine the total microbial number (QMAFAnM), which is the quantity of mesophilic aerobic 
and facultative-anaerobic microorganisms, we conducted studies using the classical deep culture method 
in accordance with the standards outlined in GOST 26670-91 [18].
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The presence of total microbial contamination was assessed by inoculating serial dilutions of the 
samples onto QMAFAnM media (FBIS SRCAMB, Obolensk, Russia) and incubating at 37°Cfor 24 
hours, followed by an additional 24 hours at room temperature.

The arithmetic mean of the number of colonies from all cultures was calculated using the counting 
process results. The number of microorganisms in 1.0 g (“X”) of the product was calculated using the 
following formula:

X = n × 10m,
this formula defines the variables as follows: “n” represents the number of colonies counted on the 

dish, while “m” denotes the number of decimal dilutions. 
The calculation result was expressed as a number between 1.0 and 9.9×10m. The obtained number of 

microorganisms was then subjected to a verification process in accordance with the relevant requirements 
outlined in “Customs Union Technical Regulations on the safety of food products 021/2011” [19].

Results
Among the microbiological indicators, we conducted studies to determine the presence of coliform 

bacteria. Characteristic growth of E. coli was observed on solid differential Endo medium, forming 
colonies with a metallic sheen, and on CHROMagar TBX chromogenic medium, where colonies appeared 
blue. Proteus spp. colonies on Endo agar were transparent with swarming growth and a distinctive odor. 
Growth of E. coli (7 strains) and Proteus spp. (2 strains) was detected (Figure 1).

   
 1 Growth of E. coli in sample 

No. 5 on Endo medium
Growth of E. coli in sample No. 

7 on CHROMagar TBX medium
Growth of Proteus in sample 

No. 2on Endo medium

Research was also carried out to detect S. aureus. Staphylococci demonstrated characteristic growth 
on yolk-salt agar, forming colonies with “a rainbow halo” (indicating lecithinase production). A total of 
4 strains coagulase-positive S. aureus were detected (Figure 2).

Figure 1 – Microbiological investigation of coliform bacteria

Growth of S. aureus in sample No. 26 on yolk-salt agar
Figure 2 – Microbiological investigation of S. aureus
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The results of these studies demonstrated that L. monocytogenesand Salmonella spp. bacteria were 
not detected in any of the tested samples.

The number of colonies grown was enumerated in the cultures. The quantity of microbial colonies 
was determined by counting in cultures of dilutions at 102, 103,104, respectively (Figure 3).  

 
 1 

Figure 3 – Microbiological investigation QMAFAnM (dilutions: 102, 103, 104)
The findings of the study indicated that all 10 pork samples analysed exceeded the permissible level 

of QMAFAnM. Coliforms were identified in four samples (No. 2, No.8 - Proteus spp., No.5, No.7 -                 
E. coli). Two strains of S. aureus were isolated from samples No. 2 and No. 8. However, no evidence of 
Salmonella spp. or Listeria spp. bacteria was observed (Table 1).

Table 1 – Results of microbiological examination of pork
Sample № QMAFAnM, 

CFU/g
Coliforms Salmonella spp. L. monocytogenes S. aureus

1 11 × 104 – – – – 
2 15 ×104 + – – +
3 5.4 × 104 – – – – 
4 7.9 × 104 – – – – 
5 8.2 × 104 + – – – 
6 8.5 × 104 – – – – 
7 35 × 104 + – – – 
8 27 × 104 + – – +
9 10 × 104 – – – – 

10 9.7 × 104 – – – – 
Norma 1× 104

CFU/g, max.
Not allowed 
in 0.001 g of 

product

Not allowed in 
25 g of product

Not allowed in 
25 g of product

Not allowed 
in 1 g of 
product

The analysis results of beef samples indicate that all tested meat samples exceed the permissible 
level of QMAFAnM. The isolation of coliform bacteria was observed in three samples (No.12, No.16, 
No.20 - E. coli). The tested samples did not show the presence of S. aureus, Salmonella, or Listeria 
species (Table 2).
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Table 2 – Results of microbiological examination of beef
Sample № QMAFAnM, 

CFU/g
Coliforms Salmonella spp. L. monocytogenes S. aureus

11 5.9 × 104 – – – – 
12 15 × 104 + – – – 
13 24 × 104 – – – – 
14 11 × 104 – – – – 
15 22 × 104 – – – – 
16 3.4 × 104 + – – – 
17 1.2 × 104 – – – – 
18 9.7 × 104 – – – – 
19 6.8 × 104 – – – – 
20 5.6 × 104 + – – – 

Norma 1× 104

CFU/g, max.
Not allowed 
in 0.001 g of 

product

Not allowed in 
25 g of product

Not allowed in 
25 g of product

Not allowed 
in 1 g of 
product

The data obtained indicated that nine samples of horse meat under investigation had exceeded the 
maximum permitted level of contaminants as defined by the QMAFAnM. In two samples, a positive 
reaction for the presence of coliform was identified (samples No.21 and No.29, which tested positive 
for E. coli). Two strains of S. aureus were isolated from samples No. 26 and No.28. No evidence of 
Salmonella or Listeria bacteria was found in any of the tested samples (Table 3).

Table 3 – Results of microbiological examination of horse meat
Sample № QMAFAnM, 

CFU/g
Coliforms Salmonella spp. L. monocytogenes S. aureus

21 12 × 105 + – – – 
22 5.7 × 105 – – – – 
23 5.2 × 105 – – – – 
24 5.0 × 105 – – – – 
25 7.3 × 105 – – – – 
26 11.1 × 105 + – – +
27 6.3 × 105 – – – – 
28 10.1 × 105 – – – +
29 6.6 × 105 + – – – 
30 7.9 × 105 – – – – 

Norma 1× 104

CFU/g, max.
Not allowed 
in 0.001 g of 

product

Not allowed in 
25 g of product

Not allowed in 
25 g of product

Not allowed 
in 1 g of 
product

The results of the studies demonstrate notable discrepancies in QMAFAnM levels across diverse 
meat categories. The results indicated that the mean QMAFAnM value in pork was 13.77 × 10⁴ CFU/g, 
the highest among all the meat types under investigation. This suggests that pork is more susceptible 
to microbial contamination than other meats. Beef demonstrated a mean QMAFAnM value of 10.46 × 
104 CFU/g, which is considerably lower than pork but higher than horse meat. Horse meat exhibited the 
lowest level of QMAFAnM, at 7.72 × 104 CFU/g, and is the least susceptible to microbial contamination 
among the tested meats (Figure 3).
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 Figure 3 – Indicators of the level of microbial contamination in the studied meat samples

Discussion and Conclusion
The study's resultsrevealed notable differences in microbial contamination levels across different 

meat types. In all pork samples analyzed, the total microbial count (QMAFAnM) exceeded permissible 
limits, consistent with findings from other studies on microbial contamination in pork [20, 21]. 
Additionally, coliform bacteria and S.aureus were detected in pork samples, indicating potential health 
risks for consumers and possible lapses in hygiene protocols in the handling and processing of pork.

A similar contamination pattern was observed in the beef samples. All beef samples analyzed also 
had QMAFAnM levels above the acceptable standards, with coliforms present in three samples. This 
finding aligns with previous research [22] and may suggest deficiencies in the sanitary and hygienic 
processing of beef, potentially at various stages from production to storage. These issues highlight the 
need for more rigorous quality control measures for beef to prevent microbial contamination that could 
pose health risks.

The analysis of horsemeat samples showed that nine out of ten samples had QMAFAnM 
concentrations above permissible limits, though contamination levels were generally lower than those 
observed in pork and beef. Coliform bacteria and S. aureus were detected in two horsemeat samples, 
suggesting a degree of bacterial contamination but at a lower frequency than in the other meat types. This 
may reflect variations in the conditions under which horsemeat is handled and stored, yet underscores 
the importance of maintaining strict hygiene practices across all meat types.

Importantly, no samples from any of the meat types tested positive for the presence of pathogenic 
bacteria such as Salmonella spp. or L. monocytogenes indicating that while general bacterial contamination 
was an issue, there was no evidence of these specific pathogens in the samples.

To enhance the safety and quality of meat, adherence to microbiological control measures as set 
forth by the technical regulations of the Customs Union (021/2011,034/2013) [19, 23] is crucial. These 
regulations govern the production, storage, transportation, sale, and disposal of food products, ensuring 
safety standards are upheld at every stage in the supply chain.

The study results indicate the necessity for enhanced monitoring and regulation of the sanitary and 
hygienic conditions associated with the production, processing, and storage of meat of diverse types. 
The presence of elevated levels of QMAFAnM and the occurrence of coliform bacteria in meat products 
suggest potential risks to consumer health, underscoring the importance of implementing more rigorous 
measures to ensure food safety. Regular monitoring of microbial contamination and staff training in 
meat handling and storage practices are crucial strategies for reducing the risk of contamination.

Authors’ Contribution
RR and AM: conceptualized and designed the study, conducted a comprehensive literature search, 

and analyzed the collected data. YuA, ME, and AG: carried out the research implementation and 



40

HERALD OF SCIENCE OF S. SEIFULLIN KAZAKH AGROTECHNICAL RESEARCH UNIVERSITY: VETERINARY SCIENCES  № 4 (008) 2024

analyzed the results. RR, ZA, and AG: performed the final editing and proofreading of the manuscript. 
All authors have read, reviewed, and approved the final version of the manuscript.

Acknowledgments
The study was conducted in accordance with the scientific and technical programme IRN 

BR22885795 "Improving Food Safety", which was funded by the Ministry of Agriculture of the Republic 
of Kazakhstan for the period 2024-2026.

References

1 Geiker, NRW, Bertram, HC, Mejborn, H., Dragsted, LO, Kristensen, L., Carrascal, JR, Bügel, 
S., Astrup, A. (2021). Meat and Human Health-Current Knowledge and Research Gaps. Foods, 10(7), 
1556. DOI:10.3390/foods10071556.

2 Smith, NW, Fletcher, AJ, Hill, JP, McNabb, WC. (2022). Modeling the Contribution of Meat to 
Global Nutrient Availability. Frontiers in nutrition, 9, 766796. DOI:10.3389/fnut.2022.766796.

3 Narayanam, H., Chinni, SV, Samuggam, S. (2021). The Impact of Micronutrients-Calcium, 
Vitamin D, Selenium, Zinc in Cardiovascular Health: A Mini Review. Frontiers in physiology, 12, 
742425. DOI:10.3389/fphys.2021.742425.

4 Falowo, A. (2021). A Comprehensive Review of Nutritional Benefits of Minerals in Meat and 
Meat Products. Science Letters, 9(2), 55-64. DOI:10.47262/SL/9.2.132021010.

5 Espinosa, R, Tago, D, Treich, N. (2020). Infectious Diseases and Meat Production. Environ 
Resource Econ, 76, 1019-1044. DOI:10.1007/s10640-020-00484-3.

6 Augustin, JC, Kooh, P, Bayeux, T, Guillier, L, Meyer, T, Jourdan-Da Silva, N, Villena, I., Sanaa, 
M., Cerf, O., on Behalf of the Anses Working Group on Consumer Information on Foodborne Biological 
Risks. (2020). Contribution of Foods and Poor Food-Handling Practices to the Burden of Foodborne 
Infectious Diseases in France. Foods, 9(11), 1644. DOI:10.3390/foods9111644.

7 Li, H., Sun, X., Liao, X., Gänzle, M. (2020). Control of pathogenic and spoilage bacteria in meat 
and meat products by high pressure: Challenges and future perspectives. Comprehensive reviews in food 
science and food safety, 19(6), 3476–3500. DOI:10.1111/1541-4337.12617.

8 Shao, L., Chen, S., Wang, H., Zhang, J., Xu, X., Wang, H. (2021). Advances in understanding 
the predominance, phenotypes, and mechanisms of bacteria related to meat spoilage. Trends in Food 
Science & Technology, 118, 822–832. DOI: 10.1016/j.tifs.2021.11.007.

9 Ashiq, J., Saeed, U., Li, Z., Nawaz, MH. (2024). Advances in meat spoilage detection: A review of 
methods involving 2D-based nanomaterials for detection of spoiled meat. Journal of Food Composition 
and Analysis, 132, 106295. DOI: 10.1016/j.jfca.2024.106295.

10 Matle, I., Mbatha, KR, Madoroba, E. (2020). A review of Listeria monocytogenes from meat and 
meat products: Epidemiology, virulence factors, antimicrobial resistance and diagnosis. Onderstepoort 
Journal of Veterinary Research, 87(1). DOI:10.4102/ojvr.v87i1.1869.

11 Агентство по стратегическому планированию и реформам Республики Казахстан Бюро 
национальной статистики. (2023). Статистика здравоохранения и социального обеспечения.

12 Межгосударственный совет по стандартизации, метрологии и сертификации. 
(2014). Межгосударственный стандарт: Продукты пищевые. Методы  отбора проб для 
микробиологических испытаний (ГОСТ 31904-2012). Москва: Стандартинформ.

13 Межгосударственный совет по стандартизации, метрологии и сертификации. (2010). ГОСТ 
26669-85. Межгосударственный стандарт: Продукты пищевые и вкусовые. Подготовка проб для 
микробиологического анализа (ГОСТ 26669-85). Москва: Стандартинформ.

14 Межгосударственный совет по стандартизации, метрологии и сертификации. (2013). 
Межгосударственный стандарт: Продукты пищевые. Методы выявления и определения 
количества бактерий группы кишечных палочек (колиформных бактерий) (ГОСТ 31747-2012). 
Москва: Стандартинформ.

15 Межгосударственный совет по стандартизации, метрологии и сертификации. (2014). 
Межгосударственный стандарт: Продукты пищевые. Метод выявления бактерий рода Salmonella 
(ГОСТ 31659-2012). Москва: Стандартинформ.



41

HERALD OF SCIENCE OF S. SEIFULLIN KAZAKH AGROTECHNICAL RESEARCH UNIVERSITY: VETERINARY SCIENCES  № 4 (008) 2024

16 Межгосударственный совет по стандартизации, метрологии и сертификации. (2022). 
Межгосударственный стандарт: Продукты пищевые. Методы выявления бактерий Listeria 
monocytogenes и других видов Listeria (Listeria spp.) (ГОСТ 32031-2022). Москва: Стандартинформ.

17 Межгосударственный совет по стандартизации, метрологии и сертификации. (2013). 
Межгосударственный стандарт: Продукты пищевые. Методы выявления и определения 
количества коагулазоположительных стафилококков и Staphylococcus aureus (ГОСТ 31746-
2012). Москва: Стандартинформ.

18   Межгосударственный совет по стандартизации, метрологии и сертификации. (2008). 
Межгосударственный стандарт: Продукты пищевые. Методы культивирования микроорганизмов 
(ГОСТ 26670-91). Москва: Стандартинформ.

19 Евразийская экономическая комиссия. (2011). Технический регламент Таможенного союза 
ТР ТС 021/2011. О безопасности пищевой продукции. 

20 Ngo, HHT, Nguyen-Thanh, L., Pham-Duc, P., Dang-Xuan, S., Le-Thi, H., Denis-Robichaud, 
J., Nguyen-Viet, H., Le, TT, Grace, D., Unger, F. (2021). Microbial contamination and associated risk 
factors in retailed pork from key value chains in Northern Vietnam. International Journal of Food 
Microbiology, 346, 109163. DOI: 10.1016/j.ijfoodmicro.2021.109163.

21 Veselá, H., Dorotíková, K., Dušková, M., Furmančíková, P., Šedo, O., Kameník, J. (2022). 
The pork meat or the environment of the production facility? The effect of individual technological 
steps on the bacterial contamination in cooked hams. Microorganisms, 10(6), 1106. DOI: 10.3390/
microorganisms10061106.

22 Lenchenko, E., Stepanov, D. (2020). Quantitative account and differential properties of pathogenic 
bacteria allocated from food raw materials. Problems of Veterinary Sanitation Hygiene and Ecology, 
1(2), 228–235 DOI: 10.36871/vet.san.hyg.ecol.202002017.

23 Евразийская экономическая комиссия. (2013). Технический регламент Таможенного союза 
ТР ТС 034/2013. О безопасности мяса и мясной продукции. 

References

1 Geiker, NRW, Bertram, HC, Mejborn, H., Dragsted, LO, Kristensen, L., Carrascal, JR, Bügel, 
S., Astrup, A. (2021). Meat and Human Health-Current Knowledge and Research Gaps. Foods, 10(7), 
1556. DOI: 10.3390/foods10071556.

2 Smith, NW, Fletcher, AJ, Hill, JP, McNabb, WC. (2022). Modeling the Contribution of Meat to 
Global Nutrient Availability. Frontiers in nutrition, 9, 766796. DOI:10.3389/fnut.2022.766796.

3 Narayanam, H., Chinni, SV, Samuggam, S. (2021). The Impact of Micronutrients-Calcium, 
Vitamin D, Selenium, Zinc in Cardiovascular Health: A Mini Review. Frontiers in physiology, 12, 
742425. DOI:10.3389/fphys.2021.742425.

4 Falowo, A. (2021). A Comprehensive Review of Nutritional Benefits of Minerals in Meat and 
Meat Products. Science Letters, 9(2), 55-64. DOI:10.47262/SL/9.2.132021010.

5 Espinosa, R, Tago, D, Treich, N. (2020). Infectious Diseases and Meat Production. Environ 
Resource Econ, 76, 1019-1044. DOI:10.1007/s10640-020-00484-3.

6 Augustin, JC, Kooh, P, Bayeux, T, Guillier, L, Meyer, T, Jourdan-Da Silva, N, Villena, I., Sanaa, 
M., Cerf, O., on Behalf of the Anses Working Group on Consumer Information on Foodborne Biological 
Risks. (2020). Contribution of Foods and Poor Food-Handling Practices to the Burden of Foodborne 
Infectious Diseases in France. Foods, 9(11), 1644. DOI:10.3390/foods9111644.

7 Li, H., Sun, X., Liao, X., Gänzle, M. (2020). Control of pathogenic and spoilage bacteria in meat 
and meat products by high pressure: Challenges and future perspectives. Comprehensive reviews in food 
science and food safety, 19(6), 3476–3500. DOI:10.1111/1541-4337.12617.

8 Shao, L., Chen, S., Wang, H., Zhang, J., Xu, X., Wang, H. (2021). Advances in understanding 
the predominance, phenotypes, and mechanisms of bacteria related to meat spoilage. Trends in Food 
Science & Technology, 118, 822–832. DOI: 10.1016/j.tifs.2021.11.007.

9 Ashiq, J., Saeed, U., Li, Z., Nawaz, MH. (2024). Advances in meat spoilage detection: A review of 
methods involving 2D-based nanomaterials for detection of spoiled meat. Journal of Food Composition 
and Analysis, 132, 106295. DOI: 10.1016/j.jfca.2024.106295.



42

HERALD OF SCIENCE OF S. SEIFULLIN KAZAKH AGROTECHNICAL RESEARCH UNIVERSITY: VETERINARY SCIENCES  № 4 (008) 2024

10 Matle, I., Mbatha, KR, Madoroba, E. (2020). A review of Listeria monocytogenes from meat and 
meat products: Epidemiology, virulence factors, antimicrobial resistance and diagnosis. Onderstepoort 
Journal of Veterinary Research, 87(1). DOI:10.4102/ojvr.v87i1.1869.

11 Agentstvo po strategicheskomu planirovaniyu i reformam Respubliki Kazahstan Byuro 
nacional'noj statistiki. (2023). Statistika zdravoohraneniya i social'nogo obespecheniya, [in Russ].

12 Mezhgosudarstvennyi sovet po standartizacii, metrologiiisertifikacii. (2014). Mezhgosudarstvennyj 
standart: Produkty pishchevye. Metody otbora prob dlya mikrobiologicheskih ispytanij (GOST 31904-
2012). Moskva: Standartinform, [in Russ].

13 Mezhgosudarstvennyi sovet po standartizacii, metrologii i sertifikacii. (2010). GOST 26669-
85. Mezhgosudarstvennyi standart: Produkty pishchevye i vkusovye. Podgotovka prob dlya 
mikrobiologicheskogo analiza (GOST 26669-85). Moskva: Standartinform, [in Russ].

14 Mezhgosudarstvennyi sovet po standartizacii, metrologii i sertifikacii. (2013). Mezhgosudarstvennyj 
standart: Produkty pishchevye. Metody vyyavleniya i opredeleniya kolichestva bakterij gruppy 
kishechnyh palochek (koliformnyh bakterij) (GOST 31747-2012). Moskva: Standartinform, [in Russ].

15 Mezhgosudarstvennyi sovet po standartizacii, metrologii i sertifikacii. (2014). Mezhgosudarstvennyj 
standart: Produkty pishchevye. Metod vyyavleniya bakterij roda Salmonella (GOST 31659-2012). 
Moskva: Standartinform, [in Russ].

16 Mezhgosudarstvennyi sovet po standartizacii, metrologii i sertifikacii. (2022). Mezhgosudarstvennyj 
standart: Produkty pishchevye. Metody vyyavleniya bakterij Listeria monocytogenes i drugih vidov 
Listeria (Listeria spp.) (GOST 32031-2022). Moskva: Standartinform, [in Russ].

17 Mezhgosudarstvennyi sovet po standartizacii, metrologii i sertifikacii. (2013). Mezhgosudarstvennyj 
standart: Produkty pishchevye. Metody vyyavleniya i opredeleniya kolichestva koagulazopolozhitel'nyh 
stafilokokkov i Staphylococcus aureus (GOST 31746-2012). Moskva: Standartinform, [in Russ].

18   Mezhgosudarstvennyi sovet po standartizacii, metrologii i sertifikacii. (2008). Mezhgosudarstvennyj 
standart: Produkty pishchevye. Metody kul'tivirovaniya mikroorganizmov (GOST 26670-91), Moskva: 
Standartinform.  [in Russ].

19 Evrazijskaya ekonomicheskaya komissiya. (2011). Tekhnicheskij reglament Tamozhennogo 
soyuza TR TS 021/2011. O bezopasnosti pishchevoi produkcii. [in Russ].

20 Ngo, HHT, Nguyen-Thanh, L., Pham-Duc, P., Dang-Xuan, S., Le-Thi, H., Denis-Robichaud, 
J., Nguyen-Viet, H., Le, TT, Grace, D., Unger, F. (2021). Microbial contamination and associated risk 
factors in retailed pork from key value chains in Northern Vietnam. International Journal of Food 
Microbiology, 346, 109163. DOI: 10.1016/j.ijfoodmicro.2021.109163.

21 Veselá, H., Dorotíková, K., Dušková, M., Furmančíková, P., Šedo, O., Kameník, J. (2022). 
The pork meat or the environment of the production facility? The effect of individual technological 
steps on the bacterial contamination in cooked hams. Microorganisms, 10(6), 1106. DOI:10.3390/
microorganisms10061106.

22 Lenchenko, E., Stepanov, D. (2020). Quantitative account and differential properties of pathogenic 
bacteria allocated from food raw materials. Problems of Veterinary Sanitation Hygiene and Ecology, 
1(2), 228–235. DOI: 10.36871/vet.san.hyg.ecol.202002017.

23 Evraziiskaya ekonomicheskaya komissiya. (2013). Tekhnicheskii reglament Tamozhennogo 
soyuza TR TS 034/2013. O bezopasnosti myasa i myasnoj produkcii, [in Russ].


