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In the article the approaches to the microbiological risk assessment of pork, that was obtained from animals infected by sarcocystis, were described. The analysis of microbiological hazards of pigs’ meat infected by sarcocystis, included quantitative and qualitative information of microbiological hazards in materials research. We found that in samples with different degree of defeat by sarcocystis not only the number of mesophilic aerobic and facultative anaerobic microorganisms (MAFAM) in meat increases, but the number of pathogenic and conditional-pathogenic microorga​nisms.
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Statement of the problem. The problem of ecological safety of food will always be one of the major factors affecting human health. Food products must meet the physiological needs of man in the needed quantities of nutrients (protein, fat, carbohydrates and vitamins complex) according to regulations on the content of substances and physical factors that can make a risk to human health and life [11]. The nature and degree of danger to human health ranks first microbial contamination of food environment [1, 6].

The analysis of the major research and publications, which begin to solve the problem. Sanitary safety and quality of meat depends on many factors, such as: place of animals’ feeding, feed quality, the availability of veterinary preparations, sanitary condition of equipment in enterprises [1]. Contamination by bacteria in feed area and equipment is dangerous to human health. Pathogenic and conditional-pathogens microorganisms get to the product throughout the production cycle. Therefore, the study of microbiological safety of meat, which is sold in retail, is an important task today [8, 9]. 

The current system of livestock has created a number of adverse conditions (overcrowding, lack of exercise, impaired gas exchange, thermoregulation and microclimate), in general stresses of various kinds on animals. We established that the animals adapt to the environment, significant functional reorganization in the body at the cellular level, which often leads not only lower productivity, but also weakening their resistance to various diseases. Contamination by Sarcocystis in farm animals in these conditions increases dramatically, and this, in turn, contributes different types of bacteria. Infection of animals by sarcocystis has widespread and brings significant economic damage to agriculture, which reflected a sharp decline in meat quality (contains more moisture, free amino acids, poorer glycogen, often infected by microorganisms, its physical and chemical indicators are worse compared with the standards and it soon exposed to deterioration during storage) [6, 12]. A large percentage of affected carcasses contaminated with bacteria of Enterobacteriaceae, coming for sale on the agricultural markets for public consumption, there is a risk group (in 96–98 % of cases) for food poisoning caused by bacteria of the genus Escherichia and Proteus [7, 10].
The purpose of research: the assessment of microbiological hazards of pigs’ meat, depending on the degree of destruction by Sarcocystosis. 

Research objectives: 

1. to analyze epidemiological data on the report of the Ministry of Health of Ukraine. 

2. to study samples of meat with varying degrees of destruction by Sarcocystosis the total number of microorganisms in 1 g (MAFAM – number of mesophilic aerobic and facultative anaerobic microorganisms) according to GOST 10444.15-94 [4], the pathogens including Salmonella in 25 g (EN ISO 12824: 2004) [5], bacteria of Enterobacteriaceae 0,1 g (GOST 21237-75) [2] and yeast and mold fungi CFU in 1 g according to GOST 10444.12-2013 [3].

Materials and methods of research. The material for the study is based on 380 pig carcases aged 8–14 months. Of these 21 cases detected, which were characterized by calcified and not calcified lesions sarcocystis and represents 5,5 % of the total amount. The intensity of infestation was 2–16 % of microscopic sarcocystis to 1 g of meat. Samples of meat both healthy and sick animals were selected according to GOST 21237-75 [2], following existing rules of bacteriological analysis.

We total studied 25 samples. Muscle tissue were selected from the flexor front and rear limbs. 
The methodology and algorithm of actions to establish microbiological risk assessment of bacteria found during bacteriologic examination pork infected by sarcocystis, conducted in accordance to generally accepted international standards using the following four components: 1) the identification of hazards; 
2) determination of hazard characteristics; 3) impact assessment; 4) determination of risk characteristics. In assessing microbiological hazards of pigs’ meat infected by sarcocystis included quantitative and qualitative information microbiological hazards in materials of research.

The scheme of risk assessment of microbiological contamination by bacteria in pork infected by sarcocystis is shown on picture.
	Scheme of microbiological risk assessment of pig carcases affected by sarcocystis
Assessment of epidemiological evidence

The study of the characteristics of pathogen


Study of permissible number of bacteria in meat
The study of the effects of the production, processing, the presence of these microorganisms in prepared products


The development of measures to prevent microbiological contamination of food




The evaluation of microbiological hazards constituted on the basis of epidemiological and microbiological studies.
To evaluate the epidemiological evidence, we analyzed the reports of the Ministry of Health of Ukraine (table 1).
1. Outbreaks of food poisoning and acute intestinal infections in Ukraine
	According to the Ministry of Health of Ukraine
	2009
	2010
	2011
	2012
	2013
	2014

	outbreaks
	39
	42
	40
	23
	48
	68

	sick people
	1037
	717
	785
	430
	822
	1260

	the adults
	478
	427
	339
	297
	432
	820

	children
	559
	290
	446
	153
	390
	440

	cases of disease per 100 thousand of population
	2,25
	1,55
	1,7
	0,93
	23,61
	29,81


According to the Ministry of Health from 2009 to 2012 the number of cases of food poisoning and acute intestinal infections decreased. If 2009 it was 2,25 cases per 100,000 of population, in 2010 this indicator was 1,55 in 2011 – 1,7 and in 2012 – 0,93.

For the 2013 and 2014 the number of cases of food poisoning and acute intestinal infections increased to 100 thousand at 23,61–29,81 cases of disease per 100 thousand of population, indicating worsening social and economic situation in the country.

The results of the studies. At the first stage of research, whose goal was the identification of microbiological hazards of pigs’ meat based on the analysis of bacterial contamination of samples taken from healthy and sick animals by sarcocystis we found Escherichia coli, Proteus, Salmonella, Enterobacter, Klebsiella, Corynebacterium, Enterococcus, yeasts and mold fungi.

Qualitative and quantitative characterization of the danger of contamination of carcases of pigs, infected by sarcocystis was set in the second phase of research.

Quantification of the danger of contamination of carcases was determined by serological differentiation properties of selected microorganisms. At this stage focused on determining the level of contamination of pig carcasses (quantitative characterization of danger) there were bacteria Escherichia coli, Proteus.
At the third stage of studies we have investigated the impact of the disease by sarcocystis dynamics of bacteria in meat (MAFAM – mesophilic aerobic and facultative anaerobic microorganisms) to obtain data to develop a method for predicting the number of microorganisms. Sick animals in 18 samples of meat we isolated Escherichia coli. Seven samples of pork at Sarcocystosis we isolated Proteus (table 2).

2. MAFAM of meat and liver of sick pigs by Sarcocystis, n – 25

	Name of samples

n=25
	Quantity of mesophilic aerobic and facultative anaerobic microorganisms

(MAFAM) CFU
in 1 g
	Pathogenic microorganisms including

Salmonella
in 25 g
	The bacteria of Enterobacteriaceae
in 0,1 g

E. coli in 0,1 g

	Fungi of genus Candida and mold fungi CFU in 1g

	Control (samples
n=12)
	1,7×10²
	Not found
	Not found
	2,0 ×101

	Porcine affected by calcified sarcocystis
(samples
n=12)
	7,2 × 10³
	Not found
	E. coli
Proteus
Corynebacterium

Enterobacter,

Кlebsiella
Enterococcus
	6,2×102

	Porcine not affected by calcified sarcocystis
(samples
n=8)
	2,5 ×10³
	Not found
	E. coli
Рroteus

	3,4×102

	Requirements
	1×10³
	There should not be
	There should 
not be
	not

normalized


Table 2 shows that the number of  mesophilic aerobic and facultative anaerobic microorganisms (MAFAM) of pigs’ meat during infection by calcified sarcocystosis highest and reaches 720 colonies 
(P<0,05), slightly lower during infection by not calcified sarcocystis and an average of 250 (P<0,05). In the control (5 samples) the total number of microorganisms (MAFAM) was in the normal range 
(P<0,05). In 8 samples of meat infected by not calcified sarcocystis we plated Rroteus and bacteria of 
E. coli in 0,1 g fungi of the genus Сandida to 34 colonies. In the study of 12 samples of meat infected by calcified bacteria of sarcocystis we plated Рroteus, Corynebacterium, Enterobacter, Klebsiella, Enterococcus and E. coli in 0,1 g, fungi of the genus Сandida to 62 colonies. In the control group Enterobacteriaceae bacteria in 0,1 gram is not detected, fungi of genus Сandida plated single colonies.
Conclusions:

1. The number of mesophilic aerobic and facultative anaerobic microorganisms (MAFAM) in meat increases with calcification of sarcocystis.

2. The presence of calcified and not calcified sarcocystis in carcasses increases the likelihood of contamination of Escherichia coli, Proteus, Corynebacterium, Enterobacter, Klebsiella and Enterococcus bacteria;

3. The amount of yeast in samples of meat infected by sarcocystosis compared with control more than 30 times.

Prospects for further research. The risk of contaminated pork by sarcocystosis is obvious and we need to monitor and manage them. This points to the need of continuous microbiological control at all stages and implementing targeted interventions to prevent infection and bacterial contamination by sarcocystosis of raw materials and the finished product.
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