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The article presents the results of isolation bacteria the genus Campylobacter while primary poultry processing on poultry processing enterprise. We determined that selected cultures of micro-organisms in cultural-morphological and biochemical properties had typical biological features for Campylobacter jejuni. The level of isolation of C. jejuni from the swab carcasses was 4,49 %, while as in the study of intact caecum – 7,46 % of all studied samples. The method to improve sanitary-hygienic condition of water in the bath for cooling carcasses that are guaranteed to prevent cross contamination of raw meat pathogenic and conditionally pathogenic microorganisms was developed on the basis of bacteriological researches.
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Statement of the problem. Microbiological safety of food products from pathogens of intestinal infections is very important problem nowadays. Bacteria of the genus Campylobacterare one of the main microorganisms that have epidemiological significance [3–7].

Ireland has one of the highest level in Europe in poultry meat contamination by campilobacteria. It was noted that 2600 Irish were poisoned in 2014. According to the UK statistics each year, about 280 000 people get to the hospitals with diseases associated with bacteria of the genus Campylobacter. According to Food Standards Agency (FSA) estimates, four out of five cases are the results of consumption of infected poultry meat. About a hundred of such cases are fatal. In 2015, the experts selected 3 000 fresh chicken carcasses in retail shopping mesh for the analysis. While this in one of the supermarkets the bacteria were kept in 80 % of chickens and the level of infection in each third chicken carcass reached to maximum [1, 8].

According to researchers of the National Institute of Food in Denmark Campylobacter is the most spread intestinal people toxico-infection. It is determined, that the chicken meat is the main source of infection by Campylobacter in Denmark [10].

The staff of the Federal Institute of Risk (FIR) carried out the assessment of sickness level from food origin infections among the consumers of Germany and researched the poultry meat for the presence of food pathogens. 
In the result, it was found that the number of salmonellosis cases in recent years has been constantly falling, while the number of infections genus Campylobacter bacteria remained at enough high level [2, 9].

With the aim to gradually solve the problem of toxic-infections in humans on 27 February 2017 in Geneva, the World Health Organization published a taxonomy of 12 bacteria species that pose the greatest danger. Campylobacter spp. were classified as the representatives of second priority (higher priority) category in the development of modern antibiotics [1–2].

Analysis of recent researches and publications which initiated solving the problem. Campylobacteriosis – is a zoonotic infectious disease of many animal species and humans, which is characterized by polymorph features (the infection/defeat of the genitals, temporary infertility, abortion, death birth, lesions of the gastrointestinal tract). Bacteria of genus Campylobacter are the causative agent of the disease. While this, the types of С. jejuni та С. сoli have the greatest etiological importance for farm animals and people [3].

Accordance to the WHО, campylobacterios is widely worldwide spread and determined to 15 % of all animals and humans’ acute intestinal infections. The most significant natural reservoirs of causative agents of campylobacterios are domestic, agricultural animals and poultry. The disease brings significant economic losses to livestock due to non-compliance with the posterity and the loss reproductive qualities of older animals [2, 3]. 

The purpose of the researches. To carry out microbiological control in conditions of a modern poultry slaughter enterprise on the subject of isolation of bacteria of the genus Campylobacter and to develop a modern scheme of reducing the poultry carcasses contamination during primary processing.
Materials and methods of researches. The experimental part of the work was spent at the poultry complex in Volyn’ oblast, the laboratory of veterinary sanitation and desinfectology NSC «IEKVM» (c. Kharkiv) and the laboratory of the Department of Infectology, the quality and safety of agricultural products of AIC Lugansk NAU (c. Kharkiv).

To study the microbiological parameters of poultry carcasses during processing, we examined swab samples of healthy bird carcasses with no pathological changes after evisceration and chilling.

 Selection of samples for studies on the isolation of the genus Campylobacter bacteria was carried out accordance to the requirements regulated by the Directive 2007/516/EC of the European Parliament and the Council: from 10 carcasses of the run party – to isolate of Campylobacter from the caecum, and 1 carcass from the party – to isolate Campylobacter from carcasses.

Nutrient medium was used for studies in accordance with DSTU ISO/TS 11133-1:2005, laboratory glassware and laboratory equipment in accordance to DSTU ISO 1042:2005.

Non-destructive sampling method of the poultry carcasses was used for studies in accordance to the requirements of ISO 17604. (Standard ISO 17604 Microbiology of food and animal feeding stuffs – Carcass sampling for microbiological analysis). Sampling was based on random selection. 

Isolation and identification of Campylobacter was carried out in accordance to international standard DSTU ISO 10272-1:2007 «Microbiology of food and animal feed. Horizontal method for the determination and counting of Campylobacter. Part 1. The determination method (ISO 10272-1:2006, DT)».

Study of bactericidal properties of the disinfectant were carried out accordance to methodical recommendations «Methods of determination and assessment of safety indicators and quality of disinfectants, detergent-disinfectants, that are used during the processing, storage, transportation and sale of animal origin products» [11].

Experimental researches on reducing of microbial contamination of poultry carcasses at the processing step were carried out by use of the adjuvant «P3-hydronium active 150» produced by Concern «ECOLAB» (Poland). Active ingredients of the adjuvant are peracetic acid and hydrogen peroxide.

The results of the researches. The level of contamination of broiler chicken carcasses by bacteria of the genus Campylobacter after evisceration was studied in the first phase of the researches.

We have analyzed 156 swab samples of poultry carcasses and 1625 samples of the caecum, taken in selected broiler chicken carcasses after evisceration, while this it was selected the culture of microorganisms, which was examined according to the above mentioned existing methodologies.

Selected cultures of microorganisms had typical biological characteristics of bacteria the genus Campylobacter by cultural and morphological properties:

- on dense nutrient media were defended not hemolytic, grey, flat, wet, shiny colonies, sometimes denser and raised;

- at the temperature of 42°C abundant growth was observed, sometimes in wet transparent coating on the surface of the dense nutrient media;

- small gram negative curved motile bacillus were found in touch smears.

Further, the series of experiments to study the biochemical properties of selected Campylobacter cultures were carried out. The results of these studies are shown in table 1.
	1. Biochemical properties of cultures bacteria the genus Campylobacter

№ o/n
	Tests
	Results

	1
	Catalase
	+

	2
	Cytochrome oxidase
	+

	3
	Hydrolysis of sodium hippurate
	+

	4
	Formation of H2S
	+

	5
	Formation of indole
	-

	6
	Sensitivity to Nalco acid
	+

	7
	Sensitivity to cefalotin
	-


Note: “+ “increase; “-“– absence of growth.

The investigated isolates, that showed positive results in tests for catalase production, cytochrome-oxidase and hydrolysis sodiumhippurate, have been attributed to C. jejuni, like those which have typical properties.

Thus, the level of isolation of C. jejuni from carcasses swabs is 4,49 % while, in the study of intact caecum – 7,46 % of all studied samples.

The next step provided microbiological studies on the isolation of Campylobacter in the swabs, selected from broiler chicken carcasses after cooling bath.

The process of chilling poultry carcasses is a mandatory process step, which aims to prevent the microbial spoilage. Chilling of eviscerated carcasses at the experimental enterprise is in the baths with cold water at the temperature from 0 to 2 °C. The process continues until the temperature inside the muscles does not low to 4 °C. Such cooling does not kill bacteria, but only inhibits their reproduction. While poultry carcasses immersion in the cooling bath the microorganisms are washed off from them, that increases the risk of cross-contamination [5].

It was found that from 76 of the investigated swab sample carcasses in 19 samples C. jejuni culture are isolated. The levels of C. jejuni isolation from swabs at this step is 25,0 %. Thus, the risk of cross-contamination of the carcass surfaces increases during poultry chilling. To prevent undesirable consequences, it is necessary to use highly active antimicrobial agents and maintain a high sanitation and hygiene level at the enterprise.

To reduce microbial contamination of poultry carcasses by campilobacteria at the cooling step we used the technological adjuvant «P3-hydronium active 150» in exposure 10, 20 and 30 minutes (table 2).

For pre-cooling, eviscerated broiler chicken carcasses were placed in the vessel, where they were treated by running tap water for 10 minutes. Then, in the flow of fresh ice water, that was delivered into screw bath № 2 through the dosing equipment (pump), was added the adjuvant «P3-hydronium active 150» in concentration of 0,01–0,04 % at exposure of 10, 20 and 30 minutes. The minimum volume of aqueous solutions in the baths while the cooling process was used in amount of 2,5 liters per carcass of 2,5 kg weight. Pumps of dosing adjuvant were switched on 30 minutes before the start of the working process.

In addition, before the beginning of the production process, the selection of the working solution sample from the chiller system was made to determine the concentration of peracetic acid. This sample was collected directly from the screw bath. Adjuvant concentration was controlled during the manufacturing process (at least two times per shift). The measurement results were entered in the «Register of control working solution concentration, to reduce the microbial contamination of the surface carcasses in their contact equipment cooling».

2. The effectiveness of use the experimental adjuvant

	Culture

microorganism
	Concentration of the working solution, %

	
	0,01
	0,02
	0,03
	0,04

	Exposure 10 minutes

	Campylobacter jejuni
	+
	+
	+
	+

	Exposure 20 minutes

	Campylobacter jejuni
	+
	+
	+
	+

	Exposure 30 minutes

	Campylobacter jejuni
	+
	+
	–
	–


Note: the “+” - growth of microorganisms is available; “–“ - growth of microorganisms is not detected.

The results presented in table 2 show that the adjuvant in concentration of 0,01–0,04 % at exposure 10–20 minutes and in concentration of 0,01–0,02 % at an exposure of 30 minutes does not show bactericidal activity against Campylobacter jejuni, and acts only sub bactericidly.

High bacteriсidal activity of experimental adjuvant against Campylobacter jejuni is presented its properties in the concentration of 0,03 % at an exposure of 30 minutes.

While assessment of the organoleptic quality of poultry meat after processing researched adjuvant was established accordance to required regulation documents. There is no smell of acetic acid in 2 hours.

Summarizing the obtained results is established that poultry carcasses could be a source of toxic-infection in violation of the technological process of their processing. Cooling of the carcasses in special baths, using the highly safe antimicrobial agents is the mandatory technological process.

Conclusions:

1. In case of violation of the technological cycle on the poultry processing enterprise the level of isolation C. jejuni from swab carcasses is 4,49 %, and in the study of intact caecum – 7,46 % of all studied samples.

2. During cooling of poultry carcasses the risk of cross-contamination of their surface increases.

3. Use of 0,03 % solution of adjuvant «P3-hydronium active 150» at an exposure of 30 minutes provides an improvement in sanitary and hygienic condition of water in the baths for cooling and is guaranty prevents cross-contamination of poultry carcasses by microorganisms Campylobacter spp.
Prospects for further researches is to develop a modern, comprehensive, science-based system of veterinary-sanitary control for poultry and meat processing enterprises.
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