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 The goal of this research was to evaluate the influence of active coal feed additive on 
clinical, hematological values as well as growth and weight at breeding broiler chickens 

of the Cobb-500 cross against the background of application of fodder contaminated 

with mycotoxins. The used fodder was complete feeds containing microfungi - А. fu-
migatus - 30%, A. niger (25%), Mucor sp. - 20% and mycotoxin T-2 toxin. For the 

purposes of the experiment, 1 and 2 days old broiler chickens were broken up into 5 

groups, 15 chickens in each group, by the principle of analogs. The chickens of four 
experimental groups were given fodder with active coal feed additive in various 

amount, and the fifth group was the control group. Observations lasted 43 days until 

slaughter. All experimental chickens had the same environment. The live weight was 
determined by individual weighing of each group chickens at the beginning of the expe-

riment and on the 12th, 22nd and 43rd day of breeding. The growth of chickens was de-

termined according to their live weight, absolute and average daily gain. Hematological 
and biochemical research was carried out using common methodology used in veteri-

nary medicine. The performed research allowed stating the positive effect of the active 

coal feed additive on the clinical status, weight and growth, and hematological and 
biochemical indexes of the experimental groups of poultry, which evidences the pre-

ventive effect of the said additive at the complex chronic mycotoxicoses of the broiler 

chickens. The obtained data allow recommending application of the active coal feed 
additive for prevention of mycotoxicoses of poultry at its industrial breeding.  
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INTRODUCTION 

 

 Infestation with mycotoxins is a global problem of agriculture. According to FAO (the UN's Food and 

Agricultural Organization), between 25% and 30% of grain crops produced globally is contaminated with myco-

toxins [1, 2, 3]. The microfungi can play a significant role in development of such diseases as mycoses and my-

cotoxicoses. The fundamental research carried out by scientists in many countries has proven the hazard of my-

cotoxins for animals and humans [3, 4]. There are over 300 mycotoxins known, the majority of them show toxic 

effect with regard to animals and poultry [5, 6]. The best-studied properties are the properties of the most widely 

spread mycotoxins – aflatoxin, ochratoxin, fumonisin, some mycotoxins from the group of trichothecenes, zea-

ralenone [7, 8, 9]. The problem of mycotoxicoses is currently unsolved. Due to their fast adaptation to new 

technology and pesticides, the mold fungi producers increase production of mycotoxins several times [8]. 

 

Methodology:  

 For the purposes of the research, the broiler chickens of the Cobb-500 cross at the age of 1-2 days were 

broken up into 5 groups, 15 chickens in each group, by the principle of analogs. The chickens of the 1
st
-4

th
 expe-

rimental groups were given fodder with active coal feed additive in the quantity of 200, 400, 600, and 800 g per 

one ton of fodder. The chickens of the 5
th

 group were the control group. Observations lasted 43 days until 

slaughter. The study of clinical indexes and productive properties of chickens were carried out following the 

results of daily inspection with account of activity, orexia, purity of coat and natural openings, the mortality rate. 
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The weight was determined by individual weighing of each group chickens at the beginning of the experiment 

and on the 12
th

, 22
nd

 and 43
rd

 day of breeding. Growth rate of chickens was determined according to their live 

weight, absolute and average daily gain. Hematological research was carried out using common methodology 

used in veterinary medicine. Biochemical study of the chickens' blood serum (the ratio of alanine aminotransfe-

rase (ALT), aspartate aminotransferase (AST), bilirubin and alkaline phosphatase (ALP)) were carried out at 

N.P. Ogarev MSU, the test laboratory of the Agricultural Institute, Sector 3 of control of physiological state of 

animals using semi-automated biochemical analyzer Humalyzer 2000 using the "Human" proprietary methodol-

ogy.  

 Complete feeds were used as the fodder; the feeding was of the two-phase type. According to the data of the 

mycological study, the used feeds contained microfungi - А. fumigatus - 30%, A. niger (25%), Mucor sp. - 20% 

and mycotoxin T-2 toxin. 

 The active coal feed additive introduced in the ration of animals effectively absorbs gases emerging in the 

gastro-intestinal tract and suppresses the unwanted processes of fermentation [10]. It also absorbs bacterial poi-

sons and other poisonous substances that penetrate into the intestinal canal or emerge there. 

 In animal breeding, various types of sorbents are used, but usage of the active coal feed additive is of spe-

cial interest [9, 11, 12]. The screening research stated the safety of the active coal feed additive for animals. 

 

Results:  

 On the 12
th

 day, chickens' primary flight feathers started growing. Their covert feathers are smaller and 

shorter than the primary flight feathers and are equal to approximately 70% of their length. Chickens were ac-

tive, their movements were well coordinated, and they showed good palatability. On the 22
nd

 day, the rate of 

feathering was checked visually by the development of feathers on the back. The chickens' primary flight feath-

ers reached the beginning of the tail, and quill feathers of the tail are 1-1.5 cm long. The feathers on the back 

have not yet completely grown, and the vexillum of feather just starts unfolding. On the 43
rd

 day of the experi-

ment, the experimental poultry of all groups had complete feathering of the back, vexillum unfolded, wings de-

veloped and tightly flanking the body. The feathering was tight, white, and there was no rumpleness. Changes of 

the body temperature, pulse rate and breathing rate of the chickens of all groups remained within normal range. 

 Study of the dynamics of the live weight of the chickens (Table 1) showed stable increase of the studied 

indicator of both experimental and control poultry. The live weight of the experimental chickens since the be-

ginning of the experiment until the 43
rd

 day increased 57.5, 60.8, 59.9, and 72.4 times for the chickens of the 1
st
, 

2
nd

, 3
rd

, and 4
th

 groups accordingly. In the control group, the live weight of chickens increased 57.4 times by the 

end of the experiment. Addition of the preparation into the chickens' fodder gave generally positive effect on 

their final live weight. The largest increase of the live weight by the 12
th

 day was shown by the chickens in the 

4
th

 experimental group and equaled to 265.67 g, which exceeded the gain of the control group chickens by 

4.18%. The gain in the live weight of chickens in the 1
st
, 2

nd
, and 3

rd
 experimental groups was also higher by 

0.33%, 2.22% and 1.18% accordingly than the relevant value of the control group. The live weight of chickens 

in the 4
th

 experimental group by the end of the experiment exceeded the value of the control group by 25.56% 

and equaled to 3,245.75 g. 
 

Table 1: Dynamics of the live weight of chickens. 

Age of chickens Groups of broiler chickens / live weight, g 

Experimental 
group 1 

Experimental 
group 2 

Experimental 
group 3 

Experimental 
group 4 

Control group 

1 day 45.2±0.17 44.3±0.35 45.1±0.29 44.8±1.01 45.0±0.09 

12 days 256.33±31.31 260.67±31.05 258.0±22.89 265.67±33.32 255.0±13.87 

22 days 657.46±2.24 702.6±0.51** 710.0±0.53** 717.0±2.89** 652.67±0.58 

43 days 2,597.5±0.96 2,691.75±0.52** 2,699.75±0.5** 3,245.75±0.33** 2,585.0±0.65 

**Р<0.01 

 

 The absolute (gross) and daily average gain in the live weight of the chickens was determined by Brodie. 

These indicators have similar tendency with the dynamics of the live weight of chickens. The absolute gain in 

the live weight of the chickens of the experimental groups was higher by the end of the experiment than that of 

the control group chickens. Also, this indicator's values of the 1
st
, 2

nd
, 3

rd
, and 4

th
 experimental groups equaled to 

2,552.30 g; 2,647.45 g; 2,654.65 g, and 3,200.95 g accordingly.  

 The daily average gain in the live weight of the broiler chickens was measured on the 12
th

, 22
nd

, and 43
rd

 

days. By the end of the experiment, the highest value of the daily average gain in the live weight was shown by 

chickens in the 4
th

 experimental group and equaled to 71.13 g, which is by 26.03% higher than that of the con-

trol chickens. It is worth noting that the most intensive average daily gain in the live weight of the experimental 

chickens took place starting from the 25
th

 day of the experiment and until its ending.  

 After the end of the experiment, we studied the quality of meat of the chickens. At organoleptic study of the 

broiler carcasses of all studied groups, we obtained the following data: the carcass surface was dry, of ochro-

leucous color with a pink hue; the mucous membrane of the oral cavity was shiny, of pale pink color, slightly 
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wetted; the basting and visceral fat of ochroleucous color; the serosal cutile of the phrenic cavity was wet, shiny; 

muscles were slightly wet on sections, of pale pink color, of elastic structure; the odor was specific, attributive 

of fresh meat.  At studying the test-cooked meat, it was revealed that the cook water in all experimental groups 

was transparent and flavorful. No foreign odors were noticed. 

 We stated absence of mortality in all experimental groups. In the control group, 1 of 15 chickens died at the 

age of 10 days. The mortality rate in this case equaled to 6.67%. The indicators of the morphological structure 

of blood of the broiler chickens of the Cobb-500 cross are provided in Table 2.  

 
Table 2: Indicators of the morphological structure of the blood of broiler chickens of the Cobb-500 cross during the experiment. 

Index Groups of broiler chickens 

Experimental 

group 1 

Experimental 

group 2 

Experimental 

group 3 

Experimental 

group 4 

Control group 

Age of the broiler chickens, 1 day 

Hemoglobin, g/% 8.1+0.21 8.27+1.12 7.23+0.84 8.02+1.64 8.25+1.13 

Erythrocytes, mil/mcl 3.27+0.11* 3.09+1.21 2.97+0.64 3.01+1.27 3.05+0.09 

Leukocytes, thou-

sand/mcl 

31.07+0.95 29.97+2.45 29.13+2.84 30.05+2.74* 35.22+0.17 

Age of the broiler chickens, 12 days 

Hemoglobin, g/% 8.4+0.53 9.76+0.78 9.83+0.29 9.2+0.53 9.93+0.99 

Erythrocytes, mil/mcl 3.94+0.75 3.15+0.29 3.00+0.11 3.08+0.15 3.25+0.25 

Leukocytes, thou-

sand/mcl 

33.00+0.95 30.37+6.25* 29.43+3.56* 32.6+3.60** 40.10+1.25 

Age of the broiler chickens, 43 days 

Hemoglobin, g/% 7.06+1.9 9.73+1.53 8.73+2.55 9.21+0.92 8.27+2.40 

Erythrocytes, mil/mcl 2.80+0.17 3.49+0.36 3.11+0.26 3.25+0.69 3.00+0.38 

Leukocytes, thou-

sand/mcl 

27.33+0.96 30.43+5.42 31.3+5.93 27.06+7.13 31.6+3.7 

*Р<0.05; **Р<0.01 

 

 Change of the content of hemoglobin of chickens in the experimental groups remained within the physio-

logical range and statistical uncertainty. At that, there was no regular age dynamics of the hemoglobin content 

growth in the chickens' blood.  

 The change of the number of leukocytes of all experimental chickens was insignificant; the values varied 

within normal range. The content of monocytes on the 12
th

 day was at 4-5.67% for all chickens of the experi-

mental groups, and on the 43
th

 day of the experiment, the chickens of the 1
st
 experimental (200 g/t of fodder) 

and the control groups showed this value below the lower margin of the physiological range. The content of 

pseudoeosinophils, eosinophils, and lymphocytes in the blood of chickens in all experimental groups at various 

periods of the research showed similar tendency. The data on the indicators of the functional state of chickens' 

hepar are summarized in Table 3. 
 

Table 3: Indicators of the functional state of the hepar. 

Age of chick-

ens 

Indexes / Groups of the experimental chickens 

Experimental 
group 1 

Experimental group 
2 

Experimental group 
3 

Experimental group 
4 

Control 

GPT, u/l 

12 days 15.03+2.37 13.57+2.63 11.03+0.57 16.97+2.82 14.83+4.52 

22 days 14.56±3.36 13.33±2.79 14.8±1.31 16.76±2.73 15.96±3.92 

43 days 22.97+1.89 20.1+1.13 21.67+0.42 23.8+4.16 22.03+3.4 

GPT, u/l 

12 days 172.03+55.29 186.7+57.00 216.33+8.36 168.9+64.87 215.47+15.35 

22 days 195.8±33.4* 185.7±32.38* 282.73±97.46 310.33±11.46* 360.66±20.44 

43 days 246.33+67.69 230.47+20.81 224.83+45.62 194.97+53.75 244.7+23.44 

AST/ALT ratio 

12 days 11.21+2.10 14.61+6.65 19.65+1.35 9.8+2.45 15.23+3.54 

22 days 13.85±3.88 14.0±0.78* 18.89±5.69 18.89±3.54 23.38±4.85 

43 days 10.93+3.67 11.53+1.58 10.33+1.91 8.53+3.62 11.4+2.76 

Bilirubin, mcmol/l 

12 days 5.2+0.1 4.67+0.06 5.07+0.25 5.03+0.45 4.73+0.6 

22 days 5.13±0.61 4.73±0.21 5.1±0.36 5.06±0.21 4.56±0.05 

43 days 4.73+0.15 4.5+0.1 4.63+0.25 4.47+0.15 5.0+0.3 

Alkaline phosphatase, u/l 

12 days 470.6+300.48 443.87+191.27 233.07+143.09 533.87+122.06 462.9+202.08 

22 days 362.1±139.7 270.83±75.94 602.2±379.0 291.63±115.91 317.2±18.86 

43 days 286.63+8.28 481.47+136.69 316.53+137.81 316.5+25.94 379.7+43.5 

*Р<0.05 

 

 Change of the content of ALT in all experimental groups of chickens took place within the physiological 

range, which is equal to 12-60 u/l. The chickens of the experimental groups had the content of AST within the 
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physiological range (up to 330 u/l), and the chickens of the control group had higher AST at the age of 22 days. 

Further, the AST level of the control group chickens was detected to be within normal range. The largest in-

crease of the AST/ALT ratio was shown by chickens in the control group. As for the age dynamics, the largest 

increase of the AST/ALT ratio was shown by chickens in all experimental groups at the age of 22 days. 

 The content of bilirubin had higher values in all groups of chickens if compared to normal values (0.17-1.71 

mcmol/l). The largest values of this indicator were shown by chickens at the age of 22 days. By the end of the 

experiment, the content of bilirubin decreased in all experimental groups. Generally, the high content of biliru-

bin in the blood plasma is an evidence about the presence of destructive changes in the hepar of the broiler 

chickens. 

 Thus, the biochemical research with regard to evaluation of the functional state of the hepar of the experi-

mental chickens evidences extensive activity of the hepatic transaminases. The largest values of ALT, AST, the 

AST/ALT ratio, and bilirubin were shown by chickens of all ages in the control group, as well as by experimen-

tal chickens at the age of 22 days.  

 

Discussion:  

 Analyzing the obtained data and comparing them to the literary sources on the studied scientific topic, we 

should note that the active coal feed additive is well-taken by chickens, does not cause any disorders of the dy-

namics of basic clinical indicators, contributes to improvement of weight and growth indexes of experimental 

chickens if compared to the control group of chickens. The largest daily average gain was shown by chickens of 

the 4
th

 experimental group, which were given the preparation in the dose of 800 g per ton of fodder. Similar re-

sults were shown by laying chickens [13]. It was also revealed that this additive is safe and does not cause any 

change of the clinical, hematological, and biochemical indicators. The obtained results are in line with the re-

search works of other researchers [4, 14, 15, 16, 17]. 

 

Conclusion:  

 The research stated that providing chickens with fodder containing mycotoxins against the background of 

application of the active coal feed additive reduced any signs of mycotoxicosis affect. Chickens of the control 

group showed delay in growth and development, and the indicators describing clinical-hematological and mor-

phofunctional status remained at the lower margin of the standard value. It is to be noted that the active coal 

feed additive introduced in the diet of experimental chickens not only contributed to prevention of mycotoxicos-

es, but also positively influenced on clinical, hematological, and weight and growth indexes of the experimental 

chickens.  

 

Summary: 

1. The chickens that were given fodder, which contained mycotoxins, showed delay in growth and development, 

and the biochemical and hematological indexes had values at the lower margin of the physiological range. 

2. It was revealed that application of the active coal feed additive contributed in improvement of the weight and 

growth indexes of the experimental chickens. The growth of the live weight of chickens in the experimental 

groups was higher than of the chickens in the control group. It is worth noting that the live weight of chickens in 

the 4
th

 experimental group by the end of the experiment exceeded the value of the control group by 25.56%. 

3. The biochemical research with regard to evaluation of the functional state of the hepar of the experimental 

chickens evidence extensive activity of the hepatic transaminases. The highest values of transaminases, the 

AST/ALT ratio and bilirubin were shown by chickens of all ages in the control group.  

4. The obtained data allow recommending the active coal feed additive for prevention of mycotoxicoses of poul-

try in the circumstances of its industrial breeding.  
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