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The experiment was conducted to examine the influence of probiotic preparation on the mineral contamination of the broiler 

chicken muscles. Investigational product contains probiotic lactic acid bacteria of genus Lactobacillus and Enterococcus. It is 

proved that additional feeding of probiotic “Entero-active” to broiler chickens increases retention of mineral elements of the 

fodder. To study the effect of probiotic on chicken meat the contamination of minerals in the experimental poultry meat was 

researched. The studies proved that the additional use of the studied probiotic supplements with food of broiler chickens 

allowed increasing phosphorus contamination by 4.7%, magnesium by 3.9% and iron by 46.5% in the pectoral muscles 

compared with the control group. The use of probiotic for broilers feeding has increased phosphorus by 4.7%, calcium by 4.1 

times, iron by 70.5%, zinc by 5.4%, magnesium by 31.5% and copper in 4.2 times in thigh muscles of poultry. Thus, consumption 

of probiotic preparation by broilers in various doses improves the mineral compound of meat carcasses this meat is also 

considered as free range food. It was proved that probiotic increases the synthesis of such essential amino acids in the pectoral 

muscles as lysine by 1.66%, histidine by 0.03%, arginine by 0.38%, threonine by 0.07%, valine by 0.16%, methionine by 0.33%, 

leucine by 0.1% and phenylalanine by 0.17%. The increasing of level of lysine and histidine respectively by 0.05 and 0.08% is 

observed in the thigh muscles of broilers under the influence of probiotic. We have proved that the optimal dose for broiler 

chickens is 0.25% for the age of 1-10 days, 0.1% for the age of 11-28 days, 0.05 % for the age of 29-42 days, the percentage is 

for broiler chickens feed weight.  
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It is known that probiotics form the intestine microbiocenosis, manufacture biologically active matters and creates unfavorable 

conditions for the development of pathogenic microflora, positively influence on forage nutrients digestibility, nitrogen balance 

and increases metabolism and decreases the forage consumption (Al‐Ghazzewi et al., 2012; Ezema, 2012; Brzóska, 2012; 

Hryhoryev, 2011; Mookiah et al., 2014; Park et al., 2014; Podobed, 2011; Xiaolu et al., 2012). The scientific research and gained 

practical experience proved the efficiency of probiotics usage in poultry production. The percentage of digestive system 

diseases decreases, the survival and growth rates of poultry live weight increase if poultry is fed probiotics preparations. The 

ecological aspects of probiotics usage are also very important, because the products are free from antimicrobial agents (Alavi 

et al., 2012; Chudak et al., 2014; Gupa et al., 2013; Świątkiewicz, 2012; Fallah et al., 2013; Salim et al., 2013).  

The research objective was to investigate the influence of probiotic supplement Entero-active on chemical and mineral 

contamination of broiler chicken meat.  

 

Methods  
 

The experiment was conducted at the research farm of Vinnytsia National Agrarian University. The four groups of broiler 

chickens of cross “Ross-308” were selected by the method of analog groups (Kononenko et al., 2000); each group had 50 heads. 

The research has lasted for 42 days. The researched poultry was kept at group cages of one circle; the hygiene requirements 

were met. The control group consumed the basic diet (BD) in the form of complete feed. The researched groups were 

additionally fed by different doses of probiotics supplement (Table 1). 

In order to research the probiotic supplement effect on the chemical, mineral and amino acid effect meat composition of the 

researched poultry the control slaughter was done at the end of the experiment; we took four chicken from each group; their 
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pectoral and thigh muscles were researched according to the standard methods (Kozyr, 2002). The results of the average values 

were considered statistically significant at *Р<0.05; **Р < 0.01; ***Р < 0.001 (Plokhinskiy, 1969). 

The researched probiotic supplement Entero-active contains lactic acid bacteria of Lactobacillus bulgaricus – 2,0*1010 CCU / kg 

(colonies of conventional units / kg) and Enterococcus faecium – 2.0*1010 CCU / kg. The mechanism of action of probiotic Entero-

active is the formation of the lactic and acetic acids; they are unfavorable pH environment for pathogenic and opportunistic 

pathogenic microorganisms, stimulate growth and biological activity of intestinal flora, it positively influences microbiota 

composition, besides probiotic microorganisms produce biologically active substances, enzymes and amino acids.  

 

Table 1 Chart of experience 

 

Group Duration, 

days 

Feeding traits 

Age, days 

1 - 10 11 - 28 29 – 42 

Control  42 OR (complete feed) 

Experimental II 42 ОР+0.062% 

 Еntero-active  

ОР+0.025%  

Еntero-active  

ОР+0.0125 % 

Еntero-active  

Experimental III 42 ОР+0.125%  

Еntero-active  

ОР+0.05% 

 Еntero-active  

ОР+0.025%  

Еntero-active  

Experimental IV 42 ОР+0.25%  

Еntero-active  

ОР+0.1%  

Еntero-active  

ОР+0.05%  

Еntero-active  

 

The producer of Entero-active is BTU-Tsentr (Biotechnology of Ukraine; Ladyzhyn, Vinnytsia region); the recommended dose of 

probiotic as a part of poultry complete feed is 0.125% (1-10 days), 0.05% (11-28 days), 0.025% (29-42 days). We investigated 

minimum, average, and maximum dose of this supplement to find the optimal dose of probiotic Entero-active for feeding 

modern crosses of broiler chickens. 

 

Results and discussions  
 

The feeding by probiotics also influenced the nutrient contamination in pectoral and thigh muscles of broiler chickens (Table 

2). 

 

Table 2 The chemical composition of broiler chicken meat, % (M ± m, n = 4; air-dry matter) 

 

Indicator 
Group 

Control Experimental II Experimental III Experimental IV 

White meat 

Dry matter 92.4 ± 0.03 92.6 ± 0.02** 91.7 ± 0.10** 92.3 ± 0.01* 

Protein 73.1 ± 0.87 73.5 ± 0.07 73.6 ± 0.21 73.3 ± 0.10 

Fat 5.5 ± 0.04 6.7 ± 0.04*** 5.8 ± 0.01*** 5.6 ± 0.02 

Ash 4.12 ± 0.03 4.21 ± 0.08 4.43 ± 0.03*** 4.87±0.01*** 

Red meat 

Dry matter 92.6 ± 0.01 92.6 ± 0.06 92.5 ± 0.02** 92.7 ± 0.02** 

Protein 60.8 ± 0.30 55.4 ± 0.19*** 58.8 ± 0.18** 58.9 ± 0.16** 

Fat 22.1 ± 0.05 25.0 ± 0.05*** 26.0 ± 0.05*** 24.9 ± 0.07*** 

Ash 3.6 ± 0.02 4.0 ± 0.04*** 3.4 ± 0.02*** 3.6 ± 0.01 
*, **, *** - see Methods for explanation 

 

Broiler chickens dry matter contamination of the second poultry group white meat increases by 0.2% (Р<0.01); the broiler 

chickens dry matter contamination of the fourth poultry group red meat increases by 0.1% (Р<0.05) under the action of 

probiotics than in control group. However, the poultry of the third group has the lower level of dry matter in pectoral muscles 

by 0.7 % and in thigh muscles by 0.1% (Р<0.01). Protein contamination in pectoral muscles don’t change considerably, but this 

thigh muscles indicator is lower for poultry of the second group by 5.4% (Р<0.001), the third group by 2.0% and the fourth group 

by 1.9% than in control group.  

The consumption of probiotic Entero-active facilitates the fat percentage in white and red poultry meat; it is 1.2 and 2.9% 

(Р<0.001) for the second group, 0.3 and 3.9% (Р<0.01) for the third group; the forth group has the increasing of fat percentage 

only in pectoral muscles by 2.8% (Р<0.001) than in control group. The white meat of the forth group has the highest ash level , 

it is higher by 0.75% (Р<0.001) than in control group; the red meat of the second group has the highest ash level; it is higher by 

0.4% (Р<0.001) than in control group; it is observed under the action of probiotic. 

Minerals research in meat of researched poultry was conducted to investigate the influence of probiotic supplement on the 

broilers meat (Table 3). Additional usage of probiotics as a component of mixed fodder for broiler chickens facilitated the 

increasing of phosphorus contamination by 2.3% (Р<0.05) for the third group and by 4.7% (Р<0.001) for the fourth group than 
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in control group. The decreasing of calcium contamination was observed; it was lower by 19.6 (Р<0.001), 12.2 (Р<0.001) and 

4.9% (Р<0.01) in the second, third and fourth group. 

 

Table 3 Contamination of minerals in broiler chicken pectoral muscles (М ± m, n=4; absolutely dry matter) 

Element 
Group 

Control Experimental II Experimental III Experimental IV 

P, g/kg 12.6 ± 0.08 12.4 ± 0.08 12.9 ± 0.04* 13.2 ± 0.04*** 

Ca, g/kg 0.41 ± 0.003 0.33 ± 0.01*** 0.36 ± 0.001*** 0.39 ± 0.003** 

Mg, g/kg 0.43±0.0002 0.44 ± 0.002*** 0.43 ± 0.002 0.43 ± 0.001** 

Fe, mg/ kg 379.10 ± 1.68 230.10 ± 1.74*** 555.49 ± 6.90*** 291.50 ± 3.56*** 

Zn, mg/ kg 29.30 ± 0.11 25.50 ±0 .09*** 28.50 ± 0.06*** 27.90 ±0.20** 

Mn, mg/ kg 6.70 ± 0.86 4.50 ± 0.77 7.60 ± 0.31 4.30 ± 0.32* 

Cu, mg/ kg 1.10 ± 0.05 0.30 ± 0.02***  0.60 ± 0.07** 1.20 ± 0.02 

 

The contamination of magnesium in the pectoral muscles of broiler chickens fed by feed additive significantly increased in the 

second group by 3.9% (P <0.001) and fourth group by 0.9% (P <0.01) than in control group. It is interesting to note that usage 

of probiotic supplement average dose increases the iron contamination in the white meat by 46.5% (Р<0.001), this rate 

decreases by 39.4% (P <0.001) and 23.2% (P <0.001) respectively under minimal and maximum dose than the control sample. 

The highest manganese content had the white meat of the third group; it is higher by 13.4%, although significant difference 

with the control group wasn’t observed. The fourth group has the lower content of this trace element by 35.9% (Р<0.05) than 

the control group. The usage of probiotic supplement has positive influence on the mineral contamination of white meat, but 

it causes the decreasing of copper contamination in the second and third groups by 72.8 and 45.5% (Р<0.001 and Р<0.001) than 

in the control group. 

It should be mentioned that poultry fed by probiotics has the lower zinc contamination in pectoral muscles; it was lower by 

13.0% (Р<0.001) in the second group, by 2.8% (Р<0.001) in the third group and by 4.8% (Р<0.01) in the fourth group than in 

control group. The research of mineral contamination of red meat of researched poultry has given an opportunity to prove that 

the level of macro- and microelements was different under the action of probiotic (Table 4). The largest quantity of phosphorus 

was registered in the fourth group, it was larger by 4.7% (Р<0.01); the smallest quantity was in the second and third groups, it 

was smaller respectively by 14.3% (Р<0.01) and 11.5% (Р<0.001) than in control group. It should be mentioned that the calcium 

contamination of broiler chicken thigh muscles increase under the action of probiotic; it is increased 4.1 times (Р<0.001) in the 

second group, by 21.3% (Р<0.001) in the third group, and by 71.7% (Р<0.001) in the forth group in comparison with the control  

group. 

 

Table 4 The contamination of minerals in broiler chicken thigh muscles (М ± m, n=4) 

 

Element Group 

Control Experimental II Experimental III Experimental IV 

P, g/kg 10.5 ± 0.07 9.0 ± 0.28** 9.3 ± 0.08*** 11.0 ± 0.10** 

Ca, g/kg 0.244 ± 0.003 1.011 ± 0.01*** 0.296 ± 0.001*** 0.419 ± 0.003*** 

Mg, g/kg 0.363 ± 0.001 0.351 ± 0.002*** 0.324 ± 0.0004*** 0.360 ± 0.001* 

Fe, mg/ kg 492.0 ± 4.15 560.3 ± 4.73*** 839.1 ± 8.39*** 826.3 ± 6.36*** 

Zn, mg/ kg 66.4 ± 0.41 65.6 ± 0.27 70.0 ± 0.06*** 69.4 ± 0.08*** 

Mn, mg/ kg 7.3 ± 1.34 6.1 ± 0.25 9.6 ± 0.54 8.6 ± 0.50 

Cu, mg/ kg 0.73 ± 0.01 3,1 ± 0.39*** 0.94 ± 0.04** 2.1 ± 0.03*** 

 

It was proved that probiotic supplements causes reducing red meat magnesium in the second, third and fourth groups, 

respectively by 3.4 (Р<0.001), 10.8 (Р<0.001) and 0.9% (Р<0.05) in comparison with the first group. The iron content of the thigh 

muscle was higher than benchmark in all experimental groups fed by probiotic; it was higher by 13.8% (Р<0.001) in the second 

group, by 70.5% (Р<0.001) in the third group and by 67.9% (Р<0.001) in the fourth group. The researched additive also had a 

notable positive effect on the zinc level in the red meat. The third and the forth group had the largest portion of this trace 

element; it was higher by 5.4 % (Р<0.001) in the third group and by 4.5 % (Р<0.001) in the fourth group than the control sample. 

The highest amount of manganese was found in the third group at 31.5%, but significant difference from the control group was 

not found. It should be mentioned that the copper level increases in thigh muscles of broilers of the second group in 4.2 times 

(Р<0.001), the third group by 28.7% (Р<0.01) and the fourth group in 2.8 times (Р<0.001) than in control group. The increase of 

this microelement is within physiological norms. 

It was proved that poultry fed by researched additive had the higher lysine contamination in the white meat that the control 

sample has; the second group had by 0.8 % (Р<0.001), the third one had by 0.19% (Р<0.01) and the fourth had by 1.66% (Р<0.001) 

than the control group has (Table 5).  
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Table 5 Amino acid composition of the pectoral muscles of broiler chickens 

 

Amino acid 
Group 

Control Experimental II Experimental III Experimental IV 

Lysine  7.62 ± 0.04 8.42 ± 0.04*** 7.81 ± 0.03** 9.28 ± 0.07*** 

Histidine 3.83 ± 0.01 3.86 ± 0.02 3.50 ± 0.02*** 3.73 ± 0.08* 

Arginine 7.53 ± 0.03 7.91 ± 0.04*** 7.60 ± 0.07 4.82 ± 0.11*** 

Threonine 5.11 ± 0.01 5.13 ± 0.02 5.16 ± 0.03 5.18 ± 0.08 

Valine 5.50 ± 0.22 5.65 ± 0.30** 5.66 ± 0.03** 5.52 ± 0.07 

Methionine 3.15 ± 0.02 3.26 ± 0.02* 3.48 ± 0.02*** 3.32 ± 0.08 

isoleucine 5.53 ± 0.02 5.32 ± 0.01*** 5.24 ± 0.02*** 4.83 ± 0.05*** 

Leucine 9.40 ± 0.07 9.39 ± 0.03 9.50 ± 0.06 9.04 ± 0.13* 

Phenylalanine 4.52 ± 0.02 4.68 ± 0.02** 4.69 ± 0.04** 4.63 ± 0.05 

 

The histidine decreases in the pectoral muscles of broilers if they are fed by average or maximum dose of probiotic; it decreases 

by 0.33% (Р<0.001) and 0.1% (Р<0.05) than in control group. However, the second group has a slight increase of this indicator 

by 0.03%; but significant differences weren’t found. The highest arginine contamination was found in the meat of broilers from 

the second group; it was by 0.38% (Р<0,001) higher than in control one; the fourth group has the lowest its level; it was lower 

by 2.71% (Р<0.001) than in control group.  

The additional consumption of feed additive by broilers facilitates the increasing of valine and methionine in the white meat; it 

was higher by 0.15 % (Р<0.01) it the second group, by 0.11% (Р<0.05) in the third one, and by 0.33% (Р<0.001) in the fourth one 

than on control group.  The isoleucine contamination of poultry pectoral muscle was lower in the second, third and fourth 

groups than in control one by 0.21% (Р<0.001), 0.29% (Р<0.001) and 0.7% (Р<0.001) respectively. 

In addition, the decrease of leucine proportion was observed in the fourth group under the action of probiotic, it was by 0.36% 

(Р<0.05) lower than in control one. Meanwhile, its highest level was in the third group (by 0.1%), but significant differences with 

control group weren’t found. There are also quantitative amino acid changes in the thigh muscle of broiler chickens under the 

influence of probiotic (Table 6). 

 

Table 6 Amino acid composition in thigh muscle of broiler chickens 

 

Amino acid 
Group 

Control Experimental II Experimental III Experimental IV 

Lysine  8.82 ± 0.01 8.53 ± 0.02*** 8.78 ± 0.004** 8.87 ± 0.02* 

Histidine 2.95 ± 0.01 2.83 ± 0.02*** 2.85 ± 0.02** 3.03 ± 0.02** 

Arginine 7.06 ± 0.01 6.65 ± 0.03*** 7.04 ± 0.01 7.06 ± 0.03 

Valine 5.23 ± 0.01 5.10 ± 0.02*** 5.05 ± 0.02*** 5.13 ± 0.01*** 

Methionine 3.00 ± 0.003 2.81 ± 0.02*** 2.89 ± 0.01*** 2.97 ± 0.01** 

Isoleucine 4.83 ± 0.01 4.74 ± 0.01*** 4.74 ± 0.002*** 4.81 ± 0.01 

Leucine 8.49 ± 0.02 8.28 ± 0.03*** 8.29 ± 0.01*** 8.48 ± 0.01 

Phenylalanine 4.41 ± 0.004 4.40 ± 0.12 4.34 ± 0.01*** 4.39 ± 0.01* 

 

The level of essential amino acids such as lysine and histidine has increased in the broilers red meat under the action of 

researched preparation; it has increased in the fourth group by 0.05 and 0.08% (Р<0.05 and Р<0.01) respectively. However, the 

meat of the second group poultry has lower indicator of amino acids mentioned above, it is lower by 0.29 and 0.12% (Р<0.001) 

respectively. The arginine amount in the red meat decreases by 0.41% (Р<0.001) in the second group, however the fourth group 

has this indicator at the control level. It should be mentioned that threonine amount decreases in the red meat by 0.48% 

(Р<0.001) in the second group and by 0.29% (Р<0.001) in the third group, however the fourth group has this indicator at the 

control level. The usage of researched additive as a part of broilers diet influences on the decreasing of valine and methionine 

level in the thigh muscles by 0.13 and 0.19% (Р<0.001) in the second group, by 0.18 and 0.11% (Р<0.001) in the third group, by 

0.1 and 0.03% (Р<0.001 and Р<0.01) in the fourth group than in control one. The contamination of isoleucine and leucine in the 

thigh muscles of the poultry from the second group is by 0.09 and 0.21% (Р < 0.001) lower; from the third group is by 0.09 and 

0.2% (Р < 0.001) lower than in similar samples of the first group. It should be mentioned that amino acids amount does not 

differ considerably from the meat of the fourth group. 

 

Conclusions 
 

The adding of minimal dose of probiotic supplement to the broiler chickens diet increases the dry matter by 0.2%, fat by 1.2% 

in the pectoral muscles, the ash by 0.4% in the thigh muscles; the feeding of average dose of supplement increases the fat level 

in muscles by 3,9%; the usage of maximum probiotic dose increases the ash by 0.75% in the pectoral muscles, the dry matter 

contamination is 0.1 % higher in the thigh muscles than in control group. 

The feeding of minimal dose of probiotic supplement increases the Mg contamination by 3.9 % in the pectoral muscles, the 

level of Са by 4.1 times and Cu by 4.2 times in the thigh muscles. The usage of the average level of probiotic increases the level 
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of Fe by 46.5% in the pectoral muscles and by 70.5% in the thigh muscles, the Zn level increases by 5.4% in the thigh muscles. 

The maximum dose of probiotic increases the P level by 4.7% both in the thigh and pectoral muscles. 

It was proved that feeding of maximum dose (0.25% for the age of 1-10 days, 0.1% for the age of 11-28 days, 0.05% for the age 

of 29-42 days, daily to feed the masses) of probiotic supplement “Entero-active” to the broiler chickens stimulates the synthesis 

of such essential amino acids in the pectoral muscles as lysine by 1.66% and threonine by 0.07% than in control group. The 

consumption of average dose of supplement (0.125% for the age of 1-10 days, 0.05% for the age of 11-28 days, 0.025% for the 

age of 29-42 days, daily to feed the masses) increases the level of valine by 0.16%, methionine by 0.33%, leucine by 0.1% and 

phenylalanine by 0.17% than in control group. The usage of minimal dose (0.062% for the age of 1-10 days, 0.025% for the age 

of 11-28 days, 0.0125% for the age of 29-42 days, daily to feed the masses) increases the histidine by 0.03% and arginine by 

0.38% than in control group. In addition, the maximum dose of probiotic increase the level of lysine and histidine by 0.05% and 

0.08% action in the thigh muscles of broilers, compared with the control. 
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