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Introduction. The development of poultry farming is associated with the need to 

provide the population with proteins of animal origin, dietary food products. In recent 

years, the demand for high-quality and environmentally friendly meat has been growing. 

Analysis of literature sources shows that an active search for feed additives and 

preparations that will provide maximum productivity in poultry farming without losing 

product quality shall be currently underwayed. Researchers and practices are equally 

interested in their composition, economically useful qualities, affordability and 

profitability of usage. 

The search for new unconventional solutions to these problems led to the use of feed 

additives based on humic acids, which successfully cleanse the body of toxins of various 

genesis and increase the immunity of the animal [Jansen C., Van Rensburg C. T., 2006; 

Windisch W.2008]. Testing of preparations of humic acids revealed the absence of 

carcinogenic, allergenic, anaphylactogenic, teratogenic and embryotoxic properties in 

them, therefore they can be classified as harmless to animals and humans, which gives 

significant advantages over classical drugs and allows you to create environmentally 

friendly natural feed additives [Herzig M. et al., Islam K. M., Schuhmacher S. A., Gropp 

J. M., 2005; Aksu T., Bozkurt A.S., 2008; Nagaraju B. S., 2014]. 

The purpose of this research was: to study the effectiveness of the usage of a new 

preparation based on humic acids “EKO-SP”, produced from peat extract, which located in 

a protected area. 

Material and research methods. The studies were carried out in the nutrition 

department of the Federal Research Center “VNITIP” of the Russian Academy of Sciences 

and in the Genetic Selection Centre “Zagorskoe EPH”. The object of research was a 

preparation based on humic acids. The scientific and production experiment was carried 

out on broilers of the ‘Smena 9’ cross from one-day old to 36 days old. The chickens kept 

in broiler batteries of the R-15 type, 30 animals in each group. Stocking density, light, 

temperature and humidity conditions, feeding and drinking area, and other zoohygienic 

requirements at all age periods of the birds corresponded to the recommendations for the 

cross and were the same for all groups. 
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Broilers were fed in two phases (from 6 to 21 days — the first period and from 22 

days to the end of rearing — the second period). For the first 5 days, chickens of all groups 

received the same granulated prestarter compound feed. The nutritional value of the 

compound feed was in accordance with the recommendations for the cross, they were 

leveled in terms of nutrient content. The scheme of the research and production experiment 

presented in Table 1. 

Table 1. The scheme of the experiment 

Group 

feeding habits of broilers by periods 

from 6 to 21 days 
from 22 days to the end of 

rearing 

1 – control Complete feed Complete feed 

2 – experimental group 

Complete feed + feed additive 

by powdering at a dose of 

0.01 mL/kg of live weight 

Complete feed + feed additive 

by powdering at a dose of 

0.01 mL/kg of live weight 

3 – control* Complete feed Complete feed 

4 – experimental group* 

Complete feed + feed additive 

by powdering at a dose of 

0.15 mL/kg of live weight 

Complete feed + feed additive 

by powdering at a dose of 

0.15 mL/kg of live weight 

 

*In these groups, the bird was assessed according to zootechnical indicators. 

A feed additive (preparation based on humic acids) was given from the first day of 

poultry rearing. 

The compound feed recipes used in the experiment presented in Table 2. 
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Table 2. Composition and nutritional value of the broilers compound feed, % 

Component, % 
Rearing periods 

First period Second period 

Corn 31.25 28.70 

Wheat 31.05 32.58 

Soybean meal 21.16 26.35 

Corn gluten 5.0 1.0 

Fish-flour 5.0 3.0 

Sunflower oil 3.0 5.0 

Buhrstone 1.47 1.30 

Calcium superphosphate 0.8 1.02 

Lysin 0.35 0.16 

Methionine 0.29 0.28 

Threonine 0.13 0.06 

Salt 0.29 0.34 

Mineral blend 0.10 0.10 

Vitamin blend 0.03 0.03 

Choline chloride 0.08 0.08 

Total: 100.0 100.0 

Metabolic energy, kcal / 100 g 310.0 320.0 

Crude protein 23.0 21.0 

Crude fibre 3.19 3.35 

Lysin 1.38 1.24 

Assimilable lysine 1.23 1.09 

Methionine 0.70 0.62 

Assimilable methionine 0.65 0.57 

Methionine + Cystine 1.04 0.94 

Threonine 0.93 0.82 

Tryptophane 0.26 0.26 

Calcium 1.0 0.9 

Total phosphorous 0.66 0.67 

Assimilable phosphorous 0.40 0.40 

Sodium 0.18 0.18 
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To study the digestibility of feed nutrients by broilers at the end of the rearing 

period, a physiological (balance experiment) was carried out on three males at 26 days of 

age. 

The chemical composition of feed, droppings, muscles was determined at the testing 

center of the Federal Research Center “VNITIP” of the Russian Academy of Sciences. 

At the end of the growing period, 6 males were slaughtered in each group of broilers, in 

which the slaughter yield of meat, the mass of internal organs, the mass and yield of 

chicken breast were determined. 

Indicators taken into account: 

- safety of the livestock (%) by counting the dead broilers; 

- indicators taken into account: live weight of chickens at the beginning of the 

experiment at day old, at 7, 21, and 36 days of age; 

- feed consumption by daily recording of a given amount of compound feed; 

- feed costs per 1 kg of body weight gain, kg; 

- slaughter meat yield, %; 

- mass of internal organs, g; 

- total nitrogen content in feed, droppings, muscles (Kjeldahl method); 

- the content of crude fat in feed, droppings, muscles (in the Soxhlet apparatus); 

- the content of crude fibre in feed, droppings, (by the method of acid-base 

treatment, described by P. T. Lebedev and others); 

- The indicators taken into account: the content of vitamins A, E, B2 in the liver (by 

the method of high-performance liquid chromatography on the apparatus 

“Milichrom-1”); 

- the digestibility of dry matter of feed, protein, fibra, fat, the usage of nitrogen, 

calcium, phosphorus – in the balas experiment; 

- the chemical composition of the chicken breast and legs; 

- bacterial number of water. 

To determine the effect of a liquid preparation based on humic acids on the bacterial 

number of water in the drinking system, samples were taken in 1 control and 2 
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experimental groups (on the 30th day). The analysis of water samples was carried out at 

the Federal State-Funded Healthcare Institution “Center for Hygiene and Epidemiology of 

the Moscow Region”. The results presented in Table 3 and Appendix 1. 

Table 3. Results of bacteriological researches of water 

No. Determinable 

indicators 

Measurement 

units 

Point 1 

Control 

group 1 

Point 2 

Control 

group 2 

Value of 

permissible level 

1 Total bacterial count cfu / mL 1 1 no more than 50 

2 Total Coliforms cfu / 100 mL 
not found 

in 100 mL 

not found 

in 100 mL 
absent in 100 mL 

3 Thermotolerant 

coliform bacteria 
cfu / 100 mL 

not found 

in 100 mL 

not found 

in 100 mL 
absent in 100 mL 

 

From the data presented in Table 3, it follows that the addition of the humic feed 

additive “EKO-SP” to the water does not cause an increase in the total bacterial number in 

the drinking system. 

The results of the research and production experiment (Table 4) indicate the 

positive effect of the preparation based on humic acids on the productivity of broilers. 

Table 4. The results of the experiment 

Indicator 
Group 

1 control 2 experiment 3 control 4 experiment 

Livestock safety, % 100.0 100.0 100.0 100.0 

Live weight (g)     

at ages: 42.73 42.93 42.11 42.37 

one-day ±0.24 ±0.20 ±0.22 ±0.19 

% to control 1 100.0 100.5 - - 

% to control 2 - - 100.0 100.6 

7 days 161.4 161.8 162.9 163.5 

 ±1.86 ±1.98 ±2.07 ±2.00 

% to control 1 100.0 100.2 - - 

% to control 2 - - 100.0 100.6 

21 days 866.3 872.1 810.3 824.1 

 ±12.36 ±11.81 ±13.11 ±12.69 
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Indicator 
Group 

1 control 2 experiment 3 control 4 experiment 

% to control 1 100.0 100.7 - - 

% to control 2 - - 100.0 101.7 

Average for 36 days 2,011.4 2,029.6 2,031.2 2,083.8 

% to control 1 100.0 100.9 - - 

% to control 2 - - 100.0 102.6 

incl. female 1,896.0 1,910.6 1,927.5 1,988.8 

 ±26.82 ±23.8 ±34.52 ±48.8 

% to control 1 100.0 100.8 - - 

% to control 2 - - 100.0 103.1 

incl. male 2,126.7 2,148.6 2,134.9 2,178.8 

 ±33.29 ±27.35 ±27.97 ±31.11 

% to control 1 100.0 101.0 - - 

% to control 2 - - 100.0 102.1 

Average daily gain, g 54.7 55.2 55.3 56.7 

% to control 1 100.0 100.9 - - 

% to control 2 - - 100.0 102.6 

Feed consumption 

per 1 head, kg 
3.29 3.30 3.30 3.34 

Feed costs per 1 kg of live 

weight gain, kg 
1.67 1.66 1.66 1.64 

% to control 1 100.0 99.4 - - 

% to control 2 - - 100.0 98.7 

 

From the data presented in Table 4, it follows that the live weight of the broiler 

depended on the dosage of the preparation based on humic acids. Thus, the use of a feed 

additive in compound feeds contributed to an increase in the live weight of 21-day-old 

broilers by 0.7–1.7% compared to the control group 1 and 3, respectively. By the end of 

rearing, the average live weight of chickens was higher by 0.9–2.6%, including females — 

by 0.8–3.1%, males — by 1.0–2.1%. 

The highest average live weight of a broiler was in group 4, which received a 

preparation based on humic acids in an amount of 0.15 mL / 1 kg of live weight. It was 
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higher than in the control group 3, by 2.6%, including the number of females — by 3.1%, 

males — by 2.1%. In this group, the highest average daily gain in live weight was 

achieved, which was 2.6% higher than in the control group 3. Feed costs per 1 kg of live 

weight gain were lower than in control group 3 by 1.3%. 

In experimental group 2, which received a preparation based on humic acids in an 

amount of 0.01 mL / 1 kg of live weight, feed costs per 1 kg of live weight gain were 

practically at the level of control group 1. 

The results obtained were dependent on the digestibility and nutrient utilization of 

the broiler chickens' feed. The data presented in Table 5. 

Table 5. Digestibility and nutrient utilization of broilers, % 

Indicator 
Group 

1 control 2 experiment. 

Digestibility of:   

dry matter of feed 71.5 72.0 

protein 90.1 90.4 

fat 87.3 88.0 

fibra 8.7 9.8 

Usage of:   

nitrogen 57.7 58.5 

lysin 87.0 87.5 

methionine 83.6 84.0 

calcium 41.5 41.4 

phosphorous 37.8 38.0 

 

Thus, when using a preparation based on humic acids by drinking at a dose of 

0.01 mL/kg of live weight (experimental group 2), chickens better digested dry matter of 

feed by 0.5%, protein — by 0.3%, fat – by 0,7%, fibra — by 1.1% than analogs of the 

control group. The usage of nitrogen in feed was higher by 0.8%, lysine — by 0.5%, 

methionine — by 0.4%. There were no significant differences between the groups in the 

usage of calcium and phosphorus. 

Researches with a higher dosage of the drug — 0.15 mL / 1 kg of live weight 

(experimental group 4) have not been carried out, therefore, we recommend to evaluate the 
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effect of different dosages on the digestibility and nutrient utilization in the next research 

experiment. 

When slaughtering 6 males from each group, the weight of the eviscerated carcass 

and the mass of the chicken breast were studied, which made it possible to determine the 

slaughter yield of the eviscerated carcass and the yield of the chicken breast in relation to 

the live weight of the chicken (Table 6). 

The research of the meat qualities of broilers showed that in the experimental group 

there was a higher slaughter yield of eviscerated carcasses (by 0.2%) and the yield of the 

most valuable part of broilers — chicken breasts (by 0.2%). 

Table 6. The result of the control slaughter of chickens (on day 37) 

Indicator 
Group 

1 control 2 experiment. 

Live weight of the 2,225.1 2,253.3 

chicken, g ±27.24 ±25.93 

Eviscerated carcass weight, g 1,559.8 1,584.1 

 ±30.26 ±31.93 

Slaughter yield of eviscerated carcass, % 70.1 70.3 

Chicken breast outlet, % 23.4 23.6 

 

The relative mass of the internal organs of broilers — the gizzard stomach, liver and 

heart — both in the control and in the experimental group, was within the physiological 

norm (Table 7). 

Table 7. The mass of some organs of the digestive tract of broilers 

Indicator 
Group 

1 control 2 experiment. 

Gizzard stomach 25.1 25.4 

weight, g ±1.66 ±1.15 

Relative weight, g / 100 g of live weight 0.011 0.011 

Liver  49.6 50.3 

weight, g ±2.49 ±2.43 
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Indicator 
Group 

1 control 2 experiment. 

Relative weight, g / 100 g of live weight 0.022 0.022 

Heart  11.0 10.8 

weight, g ±0.50 ±0.68 

Relative weight, g / 100 g of live weight 0.005 0.005 

 

There were no significant differences in the chemical composition of the chicken 

breast and leg muscles of broilers according to the studied indicators between the control 

and experimental groups (Tables 8 and 9). 

Table 8. Chemical composition of broiler breast muscles (for natural moisture 

content), % 

Indicator 
Group 

1 control 2 experiment. 

Protein 21.75 21.80 

Fat 1.32 1.3 

 

Table 9. Chemical composition of broiler leg muscles (for natural moisture content), 

% 

Indicator 
Group 

1 control 2 experiment. 

Protein 17.49 17.56 

Fat 4.38 4.12 

 

The content of vitamins in the liver of broiler chickens did not differ significantly 

between groups and corresponded to physiological norms (Table 10). 

Table 10. The content of vitamins in the liver of broiler chickens, μg/g 

Indicator 
Group 

1 control 2 experiment. 

A 130.4 127.7 

E 5.30 5.21 

B2 13.26 13.12 
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It also provides an approximate calculation of the annual economic effect from the 

use of the humic feed additive “EKO-SP” in the broiler drinking system. 

Table 11. Approximate economic effect from the use of the “EKO-SP” additive in 

the broiler watering system when administered daily for 35 days 

Indicator 
At the drug dosage 

0.01 mL/kg of live 

weight 

At the drug dosage 

0.15 mL/kg of live 

weight 

Feed additive consumption per 1,000 heads 

for the entire period 
0.31 4.56 

Feed additive cost, rubles/liter 200 200 

Feed additive costs per 1,000 heads, rubles 62 912 

Additional weight gain in live weight, kg  0.018 0.053 

Additional weight gain in live weight, kg per 

1,000 heads 
18 53 

Estimated income from 1 kg of broiler meat, 

rubles 
25 25 

Income from additional products, rubles per 

1,000 heads 
450 1,325 

The difference in feed consumption, kg per 

kg of live weight gain 
0.01 0.02 

Live weight gain of 1 broiler, kg 2 2 

Live weight gain of 1,000 broilers, kg 2,000 2,000 

Saving feed per 1,000 heads, kg 20 40 

Estimated cost of feed, rubles / kg 40 40 

Income from saving feed, rubles per 1,000 

heads 
800 1,600 

Total income from the feed additives usage, 

rubles 
1,250 2,925 

Profit per 1,000 heads, rubles 1,188 2,013 

Annual economic efficiency of a poultry 

farm with a capacity of 10 million broilers, 

million rubles 

11.88 20.13 
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Conclusion. 

The results of the researches allow us to make a conclusion about the positive effect 

of the feed additive “EKO-SP” based on humic acids on the productivity of broilers. The 

use of the drug by drinking at a dose of 0.15 mL/kg of live weight (experimental group 4) 

has a more pronounced effect compared to a dosage of 0.01 mL/kg of live weight 

(experimental group 2). Broiler body weight increased by 2.6%, feed conversion improved 

by 1.3%. 

At the using a preparation based on humic acids by drinking at a dose of 0.01 mL/kg 

of live weight (experimental group 2), chickens better digested dry matter of feed by 0.5%, 

protein — by 0.3%, fat — by 0.7%, fibra — by 1.1% than analogs of the control group. 

The research proved that the humic feed additive :”EKO-SP” administration to the 

water does not cause an increase in the total bacterial number in the drinking system. 

The research of the meat qualities of broilers showed that in the experimental group 

there was a higher slaughter yield of eviscerated carcasses (by 0.2%) and the yield of the 

most valuable part of broilers — chicken breasts (by 0.2%). 

It is advisable to carry out additional small-scale production tests at various dosages 

of the drug (0.05, 0.075, and 0.1 mL/kg) with the calculation of the annual economic effect 

from the use of the feed additive based on humic acids “EKO-SP” in the broiler drinking 

project system with the precise valuation of the feed and projected income from 1 kg of 

meat. 
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