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BACTERIAL INDICES OF BROILER CHICKEN SLAUGHTER PRODUCTS WHEN RATION IS ENRICHED BY NANOMICROELEMENT FEED ADDITIVE «MICROSTIMULIN» IN VETERINARY AND SANITARY INSPECTION ASPECT 
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The bacterial contamination of broiler chicken slaughter products (white and red muscles, heart, liver, muscular stomach) by conditionally pathogenic and pathogenic microorganisms when the ration of the chickens was enriched by nanomicroelement feed additive (NMFA) «Microstimulin» for four days of storage at 0–4 ºC has been analyzed. It has been found out that the lowest level of MAFAnM, BGIR, bacteria Proteus in all slaughter products under investigation was registered in the 3rd experimental group the broiler chickens of which were given 20 cm³/dm³ NMFA «Microstimulin» with water. The highest level of MAFAnM, BGIR, bacteria Proteus was registered in the control group the broiler chickens which were not given NMFA «Microstimulin» with water. The dependence between the dose of NMFA «Microstimulin» and the number of microorganisms in the products of slaughtering has been proved.
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Statement of the problem. Poultry farming as a branch of the animal husbandry is progressive and it has been constantly improving. It differs from the other branches of animal husbandry by its high coefficient of head reproduction and rapid growth that makes the above branch the main source of providing the population with proteins of animal origin.  The production of poultry meat is 68,2 % [2, 6]. But in the conditions of the constant growth of the prices for commercial feeds the most significant task is to obtain higher live weight gains per 1 kg of the feeds consumed. For that feed additives have been used in poultry farming. However, the use of different feed additives can exert the negative influence on the quality and safety of slaughtering products that is why it is necessary to conduct the veterinary and sanitary inspection of the products. One of the parameters of the safety of slaughtering products is their bacterial contamination.
Analysis of recent publications which began a solution of the problem. Nanomicroelement feed additive «Microstimulin» (NMFA) is used for the correction of body resistance [5]. G. A. Fotina [15, 16] has studied the efficiency of NMFA «Microstimulin» in the complex prophylaxis of avian bacterial infections. The author has proved that the additive is characterized by the expressed prophylactic properties at the experimentally induced avian mycoplasmosis and esherichiosis. Besides, the additive has an effect on the weight gains in broiler chickens during their growing period. However, the bacterial parameters of the broiler chicken slaughter products during their storage at 0–4 ºC when the feed additive was used have not been investigated. Thus, the problem under investigation is actual.
The aim of the research is to prove that the bacterial contamination of broiler chicken slaughter products (white and red muscles, heart, liver, muscular stomach) when the ration of the chickens was enriched by nanomicroelement feed additive (NMFA) «Microstimulin» for four days of the storage at 0–4 ºC has not exceeded the tolerance level and that the additive can be produced for sail without any restrictions.

The tasks of the investigation are: 
1) to determine the level of the bacterial contamination of broiler chicken slaughter products when the ration of the chickens was enriched by nanomicroelement feed additive «Microstimulin»;
2) to compare the data received in the experimental groups with the control one;

3) to determine the groups with the minimum and maximum levels of bacterial contamination.

Materials and methods. The meat of broiler chickens, cross «Kobb-500», at the slaughter age (42 days) has been investigated. During the experimental period the broiler chickens were fed by dry full-ration commercial feeds produced by the firm «Feedlife» (main ration) according to the standards of HNSTIC. From the first day to 18th day of life the chickens were given start feeds, from 19 to 37th day of life they were fed by finishing commercial feeds.
Nanomicroelement feed additive (NMFA) «Microstimulin» was used in the feeding of the broiler chickens. The additive consists of copper, cobalt, magnesium, zinc, silver and germanium produced by Kaplunenko-Kosinov’s method [4]. For that 3 experimental and one control groups, 5 heads in each, were formed. The chickens of the 1st experimental group were received the main ration (MR) as well as they were given NMFA «Microstimulin» with water at the dose 1ml/l water for 5 days in succession with the interval of 5 days, the  chickens of the experimental group 2 were  received MR+10 ml/1 water, the chickens of group 3 were received MR+20 ml «Microstimulin»/1 water, 5 days in succession with the interval of 5 days for 42 days starting from the 5th day after hatching to 42nd  day of life. The chickens of the control group were only received the main ration.
The samples of chest muscles (white), thigh group (red muscles), liver, heart and muscular part of the stomach  were taken from the broiler chickens for the microbiological investigation in accordance with GOST (state standard) 7702.2.0-95 – [1997-01-01] [8]. The samples under investigation were stored in the refrigerator at 0–4 ºC. The investigation was conducted 24 hours after 4-day of storage.
The level of bacterial contamination of chicken slaughter products by conditionally-pathogenic and pathogenic microflora was determined by the number of mesophile-aerobic and facultative-anaerobic microorganisms (MAFAnM) according to the GOST 7702.2.2-95  [9],  bacteria of the group of intestinal rods (BGIR) by GOST 7702.2.2-95  [10],  bacteria of the genus Proteus – by GOST 7702.2.7-95  [11],  Salmonella – by GOST 7702.2.3-93  [12],  Staphylococcus aureus – by GOST 7702.2.4-95  [13], L. monocytogenes – ISO 11290-2: 2003, IDT);  SSTU ISO 11290-2: 2003 [7].

The obtained data were treated by the methods of variation statistics by Student.

Results.  Having conducted the bacteriological inspection of white (chest) muscles of the broiler chickens in all the experimental and control groups when the ration of the chickens was enriched by nanomicroelement feed additive (NMFA) «Microstimulin» for four days it has been found out that the indices of MAFAnM, BGIR and bacteria of genus Proteus did not exceed the permissible level [14]. Bacteria of the genus S. aureus, L. monocytogenes and Salmonella were not detected in the samples during the whole experimental period (table 1).
When comparing the mean indices of the experimental groups with the control one it has been proved that the level of the conditionally pathogenic microflora (MAFAnM, BGIR and bacteria of genus Proteus) were trustworthy lower ((р≤0,001) in all experimental groups on the 1st, 2nd, 3rd and 4th days of the experiment. The highest mean indices of the number of the detected microorganisms were registered in the control group, the lowest – in the 3rd experimental group during the whole period of the inspection.
Table 1
Bacteriological indices of white muscles in broiler chickens of the control and experimental groups, (n=5, M±m)
	Index
	Day of storage 

(t° 0–4 °C)
	Groups/doses of NMFA 

	
	
	1

(1 ml/dm3)
	2

(10 ml/dm3)
	3

(20 ml/dm3)
	Control

	МАFАnМ  CFU  in 1 g
	1
	(1,47±0,005)×103
***
	(1,42±0,005)×103
***
	(1,38±0,007)×103
***
	(1,55±0,009)×103

	
	2
	(1,49±0,007)×103
***
	(1,45±0,004)×103
***
	(1,41±0,006)×103
***
	(1,56±0,007)×103

	
	3
	(1,51±0,005)×103
***
	(1,47±0,004)×103
***
	(1,42±0,005)×103
***
	(1,60±0,009)×103

	
	4
	(1,53±0,004)×103
***
	(1,48±0,004)×103
***
	(1,44±0,004)×103
***
	(1,62±0,007)×103

	BGIR in 1 g
	1
	(1,16±0,006)×102
***
	(1,12±0,005)×102
***
	(1,09±0,006)×102
***
	(1,21±0,005)×102

	
	2
	(1,17±0,004)×102
***
	(1,13±0,006)×102
***
	(1,10±0,007)×102
***
	(1,23±0,007)×102

	
	3
	(1,19±0,004)×102
***
	(1,14±0,006)×102
***
	(1,12±0,007)×102
***
	(1,25±0,006)×102

	
	4
	(1,21±0,004)×102
***
	(1,16±0,007)×102
***
	(1,13±0,007)×102
***
	(1,26±0,005)×102

	Proteus,

in   25 g
	1
	(0,37±0,005)×102
***
	(0,33±0,004)×102
***
	(0,31±0,004)×102
***
	(0,43±0,007)×102

	
	2
	(0,39±0,003)×102
***
	(0,35±0,002)×102
***
	(0,32±0,005)×102
***
	(0,44±0,006)×102

	
	3
	(0,41±0,005)×102
***
	(0,36±0,003)×102
***
	(0,34±0,004)×102
***
	(0,47±0,007)×102

	
	4
	(0,42±0,007)×102
***
	(0,38±0,004)×102
***
	(0,35±0,003)×102
***
	(0,50±0,007)×102

	S. аureus,
in 25 g
	1 – 4 
	Not revealed

	L. mono-cytogenes,       in 25 g
	1 – 4 
	Not revealed

	Salmonellа,

in 25  g
	1 – 4 
	Not revealed


MAFAnM, BGIR and bacteria of genus Proteus were revealed in the samples of the red (thigh) muscles of the broiler chickens (table 2). The level of their bacterial contamination as in the white muscles did not exceed the maximum permissible levels in all the experimental and control groups [14].

          The mean indices of microorganisms in the red muscles of the chickens in the experimental groups were trustworthy lower (р≤0,001) during the whole period of the experiment as compared to the control ones. The highest mean indices of the CFU of the detected bacteria were in the samples of the control group, the lowest – in the 3rd experimental group.                                            
Table  2
  Bacteriological indices of red muscles in broiler chickens of the control and experimental groups, (n=5, M±m)
	Index
	Day of storage 

(t° 0–4 °C)
	Groups/doses of NMFA 

	
	
	1
(1 ml/dm3)
	2

(10 ml/dm3)
	3

(20 ml/dm3)
	Control

	МАFАnМ   CFU
 in 1 g
	1
	(1,54±0,004)×103
***
	(1,48±0,004)×103
***
	(1,43±0,005)×103
***
	(1,60±0,007)×103

	
	2
	(1,56±0,004)×103
***
	(1,49±0,005)×103
***
	(1,45±0,005)×103
***
	(1,64±0,006)×103

	
	3
	(1,58±0,004)×103
***
	(1,51±0,007)×103
***
	(1,47±0,004)×103
***
	(1,67±0,007)×103

	
	4
	(1,61±0,006)×103
***
	(1,53±0,006)×103
***
	(1,49±0,005)×103
***
	(1,71±0,005)×103

	BGIR in 1 g
	1
	(1,47±0,004)×102
***
	(1,43±0,004)×102
***
	(1,39±0,004)×102
***
	(1,52±0,007)×102

	
	2
	(1,49±0,004)×102
***
	(1,45±0,006)×102
***
	(1,41±0,005)×102
***
	(1,56±0,007)×102

	
	3
	(1,51±0,005)×102
***
	(1,47±0,005)×102
***
	(1,42±0,007)×102
***
	(1,58±0,007)×102

	
	4
	(1,53±0,004)×102
***
	(1,48±0,004)×102
***
	(1,44±0,006)×102
***
	(1,61±0,005)×102

	Proteus,

in   25 g
	1
	(0,57±0,004)×102
***
	(0,52±0,004)×102
***
	(0,48±0,005)×102
***
	(0,63±0,005)×102

	
	2
	(0,59±0,005)×102
***
	(0,54±0,004)×102
***
	(0,49±0,005)×102
***
	(0,65±0,002)×102

	
	3
	(0,61±0,004)×102
***
	(0,56±0,004)×102
***
	(0,51±0,005)×102
***
	(0,67±0,004)×102

	
	4
	(0,62±0,004)×102
***
	(0,58±0,003)×102
***
	(0,53±0,004)×102
***
	(0,70±0,005)×102

	S. аureus,
in 25 g
	1 – 4
	Not revealed

	L. mono-cytogenes,       in 25 g
	1 – 4
	Not revealed

	Salmonellа,

in 25  g
	1 – 4
	Not revealed


The investigation of the general bacterial contamination of the heart, liver, and muscular stomach 24 hours after slaughtering has shown that the highest levels of the conditionally pathogenic microorganisms (MAFAnM, BGIR and bacteria of genus Proteus) were in the control group and the lowest – in the samples of the 3rd experimental group (table 3).
The mean value of CFU MAFAnM of the heart of all experimental groups was trustworthy lower as compared to the control one. The highest level of CFU MAFAnM of the heart of the broiler chickens was registered in the samples of the control group – (8,51±0,20)×103  CFU and the lowest – in the samples of the 3rd experimental group (7,16±0,13)×103 CFU.

The mean value of BGIR in the heart was trustworthy lower in the 2nd (4,56±0,13)×102 CFU) and in the 3rd (4,33±0,12)×102 CFU) experimental groups as compared to the control one (5,21±0,12)×102 CFU). The highest level was registered in the samples of the control group and the lowest – in the samples of the 3rd experimental group.
The highest mean value of bacteria Proteus was revealed in the heart of the broiler chickens of the control group (1,02±0,07)×102 CFU) and the lowest – in the heart of the broiler chickens of the 3rd experimental group (0,80±0,03)×102 CFU). Only in the 3rd experimental group the mean value of CFU of bacteria Proteus was trustworthy lower (р≤0,05) as compared to the control one.
The mean value of MAFAnM of the samples of the liver of the broiler chickens in all the experimental groups was trustworthy lower as compared to the control samples. Thus, the highest level of bacterial contamination of the liver of the chickens was registered in the control group (8,41±0,11)×103 CFU and the lowest – in the 3rd experimental group  (7,01±0,05)×103 CFU.   
The mean value of BGIR in the liver of the broiler chickens in all experimental groups was trustworthy lower as compared to the control samples. The highest level was in the control group- (6,28±0,11)×102 CFU and the lowest – in the 3rd experimental group  (4,90±0,13)×102 CFU.
The highest mean value of CFU of bacteria Proteus was revealed in the liver of the broiler chickens of the control group (1,02±0,07)×102 CFU) and the lowest – in the liver of the broiler chickens of the 3rd experimental group. It has been found out that the trustworthy lower (р≤0,05) mean value of CFU of bacteria Proteus among the samples of all experimental groups was registered only in the 3rd experimental group (0,72±0,04)×102 CFU) as compared to the control samples.

The mean value of CFU MAFAnM of all experimental samples of the muscular compartment of the stomach was trustworthy lower as compared to the control samples. The highest level of CFU MAFAnM was registered in the samples of the control group – (9,26±0,17)×102 CFU and the lowest – in the samples of the 3rd experimental group  (8,11±0,08)×102 CFU.
The mean value of CFU BGIR of the muscular compartment of the stomach was trustworthy lower in the 2nd (7,04±0,08)×102 CFU) and in the 3rd  (6,87±0,09)×102 NCU) experimental groups as compared to the control samples (7,51±0,16)×102  CFU). The highest level of CFU of BGIR was registered in the samples of the control group and the lowest – in the samples of the 3rd experimental group.  
The mean value of bacteria of genus Proteus of the muscular compartment of the stomach was trustworthy lower (р≤0,05) in the 2nd (0,98±0,01)×102 CFU) and in the 3rd (0,92±0,02)×102 CFU) experimental groups as compared to the control samples (1,15±0,06)×102  CFU). The highest level was in the control samples and the lowest – in the samples of the 3rd experimental group.  
As a result of the conducted investigations of the general bacterial contamination of the broiler chicken slaughter products when the ration of the chickens was enriched by nanomicroelement feed additive (NMFA) «Microstimulin» it has been found out that the indices of the conditionally pathogenic microorganisms (MAFAnM, BGIR and bacteria Proteus) did not exceed the permissible levels [14] both in the skeletal muscles and in the heart, liver and muscular compartment of the stomach. The inspection of the white and  red muscles has shown that the mean values of the bacterial contamination of all experimental groups were trustworthy lower as compared to the mean values of the control group during the whole experimental period at 0–4 ºC.

Due to the conducted investigation on the determination of the general bacterial contamination of the heart, liver and muscular part of the stomach in the broiler chickens of all experimental and control groups it has been proved that the highest values were registered in the samples of the control group and the lowest values were in the 3rd experimental group the broiler chickens of which were given 20 ml NMFA «Microstimulin»/1 l water. The investigations have proved that at the increase in the dose of NMFA «Microstimulin» the general bacterial contamination of broiler chicken slaughter products decreases. It is connected with the effect on microorganisms such components of NMFA «Microstimulin» as silver, copper and zinc that has the expressed bactericidal properties [17], germanium is characterized by the expressed antioxidant action, Magnesium has also. Microbocidal activity, it is a nanogenerator of the nanoenergy and, possibly, oscillating movements that lead to the disintegration of the surface of the molecules of the bacterial wall, the change of the function of plasmids, the disturbance of adhesive properties of microorganisms and, thus, it stimulates the death of bacterial cells [1]. Bacteria S. aureus, L. monocytogenes and Salmonella were not detected in the samples of the slaughter products during the whole period of the experiment.  

Table  3

Bacteriological indices of internal organs of broiler chickens in the experimental and control groups for 1 day of storage, M±m, n=5 
	Groups/doses of NMFA 
	Internal organ under investigation
	Indices

	
	
	МАFАnМ, CFU in 1 g
	BGIR in 1 g
	Salmonellа,

in 25 g
	S. аureus,
in 25 g
	L. monocytogenes,

in  25 g
	Proteus,

in   25 g

	1

(1 ml/dm3)
	Heart
	(7,72±0,14)×103

*
	(4,94±0,12)×102
	Not revealed
	Not revealed
	Not revealed
	(0,92±0,04)×102

	2

(10 ml/dm3)
	
	(7,34±0,15)×103

***
	(4,56±0,13)×102

**
	Not revealed
	Not revealed
	Not revealed
	(0,86±0,03)×102

	3

(20 ml/dm3)
	
	(7,16±0,13)×103

***
	(4,33±0,12)×102

***
	Not revealed
	Not revealed
	Not revealed
	(0,80±0,03)×102

*

	Control
	
	(8,51±0,20)×103
	(5,21±0,12)×102
	Not revealed 
	Not revealed 
	Not revealed 
	(1,02±0,07)×102

	1

(1 ml/dm3)
	Liver
	(7,43±0,09)×103

**
	(5,76±0,05)×102

**
	Not revealed
	Not revealed
	Not revealed
	(0,88±0,06)×102

	2

(10 ml/ dm3)
	
	(7,19±0,10)×103

***
	(5,32±0,07)×102

***
	Not revealed
	Not revealed
	Not revealed
	(0,78±0,08)×102

	3

(20 ml/dm3)
	
	(7,01±0,05)×103

***
	(4,90±0,13)×102

***
	Not revealed
	Not revealed
	Not revealed
	(0,72±0,04)×102

*

	Control
	
	(8,41±0,11)×103
	(6,28±0,11)×102
	Not revealed 
	Not revealed 
	Not revealed 
	(0,97±0,07)×102

	1

(1 ml/dm3)
	Muscular stomach
	(8,62±0,15)×103

*
	(7,21±0,10)×102
	Not revealed
	Not revealed
	Not revealed
	(1,04±0,03)×102

	2

(10 ml/dm3)
	
	(8,52±0,15)×103

*
	(7,04±0,08)×102

*
	Not revealed
	Not revealed
	Not revealed
	(0,98±0,01)×102

*

	3

(20 ml/dm3)
	
	(8,11±0,08)×103

***
	(6,87±0,09)×102

**
	Not revealed
	Not revealed
	Not revealed
	(0,92±0,02)×102

**

	Control
	
	(9,26±0,17)×103
	(7,51±0,16)×102
	Not revealed 
	Not revealed
	Not revealed 
	(1,15±0,06)×102


Perspectives of further investigation are to carry out physical and chemical research of slaughter products, to grade the values of their safety and quality after the use of NMFA «Microstimulin» in broiler chickens.
. Conclusions: 
1. The lowest values of the conditionally pathogenic microflora (MAFAnM, BGIR and bacteria of genus Proteus) were detected both in the skeletal muscles and in the heart, liver and muscular compartment of the stomach in the 3rd experimental group, the broiler chickens of this group were received 20 ml NMFA «Microstimulin» /dm³ water.

2. The use of NMFA «Microstimulin» exerts the negative influence on the development of conditionally pathogenic microorganisms both in the life period and in the conditions of the storage of the slaughtering products in the refrigerator at 0–4 ºC. 
3. The highest values of the conditionally pathogenic microorganisms were registered in the slaughter products of the broiler chicken in the control group but the values in both the muscles and sub-products under investigation did not exceed the permissible levels.

4. Bacteria S. aureus, L. monocytogenes and Salmonella in the muscles and in the sub-products under investigation in both the control and experimental groups were not detected during the whole period of the experiment when stored in the refrigerator at 0–4 ºC. 

5. The broiler chicken slaughtering products when the ration of the chickens was enriched by nanomicroelement feed additive (NMFA) «Microstimulin» during the life period were contaminated during the whole period of storage in the refrigerator at 0–4 ºC, so the products can be produced for sale without any restrictions.
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