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ABSTRACT 
 

The development of tools and technologies for preserving and increasing productivity in poultry farming is an urgent 

area of veterinary pharmacology. This state of affairs is dictated among other things, by the global problem of hunger. 

According to the report of the FAO (Food and Agriculture Organization), in 2017, the number of people facing the 

problem of malnutrition reached 821 million, i.e. it is about one in nine people in the world. At the same time, the issue 

of the quality of the final product is no less acute. The development of organic stimulants, which include vitamin-

mineral complexes, deserve special attention in terms of increasing momentum and a promising trend in organic 

agriculture. This article is devoted to studying the effectiveness of the application of the developed aggregate-resistant 

vitamin-mineral complex based on selenium with a particle size of 20 to 60 nm when in growing broilers of the Cobb-

500 cross breed under conditions of simulated temperature stress and in comparison, with the analog drug Solvimin 

Selen®. To simulate the creation of chronic heat stress, a temperature of 35±2°C was set for eight hours daily throughout 

the entire period of poultry rearing from the 15th to the 36th days. It was found that despite the impossibility of uncovering 

the productive potential of poultry against the background of prolonged stress exposure, nevertheless, in comparison 

with the parameters of the control group, the use of an aggregative-resistant vitamin-mineral complex in the diet allowed 

to increase live weight by 20% while improving feed conversion by 10%. On the 36th day of poultry rearing, the live 

weight of experimental broiler chickens exceeded the control indices by 20.24-22.02%.  
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INTRODUCTION 

 

Numerous research-works are published annually on 

new means and methods of pharmacological correction and 

adaptation for animals (Surai and Borodai, 2010; 

Spiridonov et al., 2012; Fisinin and Kavtarashvili, 2015; 

Raeisi-Zeydabad et al., 2017). There are several 

interdependent reasons for this situation; the issue of 

productivity parameters for industrial animal husbandry 

remains relevant: most of the proposed developments are 

designed to increase or maintain productivity while 

reducing or not increasing feed costs for production. In 

turn, the pursuit of productivity is associated with the 

global problem of hunger. Thus, in the report of the FAO: 

"The State of Food Security and Nutrition in the World 

2018”, the main thesis, causing general concern among 

experts, was the aggravation of the problem of hunger in 

the world, leveling the achievements of previous years in 

resolving this issue (FAO, 2018). However, in addition to 

quantitative indicators, the quality of the final food product 

is important. So, according to the information provided in 

the FAO reports, the problem of food security and the 

prevalence of defective food products, sometimes 

representing a real threat to health, remains relevant (FAO, 

2018). In this regard, the trend of organic agriculture that 

began in the 20th century is gaining more and more 

confidence in the food market (Smitha Chandran and 

Ramasamy, 2015; FAO, 2017). According to 2015 data, 

organic farming is practiced in 179 countries of the world, 

88 of which have internal national legislative frameworks. 

At the same time, the long-term prospects for the 

development of the market for organic products and 

investment attractiveness, despite the difficulties 

encountered in implementing such standards, are obvious. 

Already, the total value of the retail market has reached 85 

billion dollars, mainly in the US and Europe, while in Asia  
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is about 8%. China and India are the two leading countries 

in Asia in the field of organic production (FAO, 2017). 

Data provided by research company Organic Monitor 

suggests that the global organic food market reached 81.6 

billion dollars in 2015, with the leading market owned by 

the United States of America at 35.9 billion euros, followed 

by Germany 8.6 billion euros then France 5.5 billion euros 

and China 4.7 billion euros (FAO, 2017). 

Sublimating the above, it is not surprising that the 

research of many scientists is aimed at developing 

pharmacological agents for the poultry industry. It is for 

this livestock industry that the term “sustainable 

intensification” is characteristic, the format of which is 

promoted by the FAO (FAO, 2017). 

At the same time, it is important to recognize that a 

reasonable rejection of the use of aggressive growth 

stimulants, antibiotics, etc., will expose the problem of 

technological stress and shortage of products and will 

require no fewer progressive solutions. In this regard, for 

the sector of a modern and competitive industrial poultry 

industry, based on organic agriculture standards, the use of 

so-called organic stimulants, which include vitamin-

mineral complexes, is promising. 

We have developed an aggregate-resistant vitamin-

mineral complex “Extra Selen-Vit” based on selenium with 

a particle size of 20-60 nm with a complex of lipophilic (A, 

E, D, K) and hydrophilic (C, B1, B3, B5, B6) vitamins 

(Trukhachev et al., 2016), the composition of which is due 

to the mutual synergy of the components. It is fair to say that 

poultry farming is characterized by the influence of various 

stress factors: feed, environmental and internal. However, 

according to the works of foreign and domestic scientists, 

for broiler poultry farming, the first and most frequently 

recorded violation of poultry breeding technology, which 

leads to a significant shortage of products, is a deviation 

from the temperature regime (Surai and Borodai, 2010; 

Spiridonov et al., 2012; Fisinin and Kavtarashvili, 2015), 

namely, finding the bird in air temperature conditions in the 

range of 32-39°C (Fisinin and Kavtarashvili, 2015). It was 

this option of the stressful impact that we chose to model 

violations of broiler growing technology. 

So, the aim of present study was the comparative 

assessment of the effectiveness of the application of the 

developed aggregate-resistant vitamin-mineral complex 

based on selenium on the productivity indicators of Cobb-

500 cross broiler chickens when grown under conditions of 

simulated technological heat stress. 

 
MATERIALS AND METHODS 

 

The studies were conducted as part of a grant by the 

President of the Russian Federation. The material and 

technical base for the scientific work was provided by the 

laboratories of the Federal State Budgetary Educational 

Establishment of Higher Education “Stavropol State 

Agrarian University”: the vivarium of the faculty of 

veterinary medicine, the Scientific Diagnostic and Medical 

Veterinary Center. 

The object of the in this study was 150 healthy broilers 

of the Cobb-500 cross breed at the age of 15 days were 

selected, and randomly divided into three groups of 50 

individuals in each. Group 1 served as control. Group 2 

poultry consumed together with drinking water a 

developed aggregate-resistant vitamin-mineral complex 

based on selenium in a dose of 0.1 ml per 1 liter of water 

continuously from the 15th to the 20th day of age. In relation 

to group 3 broiler chickens, the analogue drug Solvimin 

Selen (development organization KRKA d.d., Novo mesto, 

Slovenia) was used together with drinking water at a dose 

of 30 g per 100 liter of drinking water continuously from 

the 15th to the 20th day of age. Poultry was fed with full feed 

according to age. 

Stress temperatures were applied to all experimental 

groups: to create chronic heat stress, the temperature was 

set at 35±2 0С for eight hours daily throughout the entire 

period of poultry rearing from the 15th to the 36th days, 

according to the methodology reflected in the works of 

Altan et al. (2003) and Raeisi-Zeydabad et al. (2017). 

The “Appendix: Development and feeding of Cobb 

500 broilers” (cobb-vantress.com) standards were taken as 

reference data and benchmarks for productivity. 

Broilers of all experimental groups at 14th, 21st, 28th 

and 36th days of age were individually weighed and 

clinically examined with parameters of body temperature, 

heart rate, respiration, and deviations in behavioral 

reactions when exposed to external stimuli. 

Euthanasia of broiler chickens was performed at 36th day 

with a concussion method (i.e., a strong and precise blow to 

the head causing severe brain damage according to Directive 

2010/63 / EU of the European Parliament and the Council for 

the Protection of Animals Used for scientific purposes. 

 

RESULTS 

 

During the experiment, the clinical condition of the 

bird of all experimental groups was characterized by the 

presence and progression of anxiety, tachycardia, 

tachypnea, as well as a decrease in appetite and, 

productivity. At the same time, the severity and timing of 

the appearance of the first clinical signs of heat stress had 

differences among groups. It is worth noting that already at 

2nd day from the start of the study, the control group recorded 

an increase in water consumption by 12%, bird anxiety and 

ruffled feathers. While similar signs, except for water 

consumption, in groups 2 and 3 were recorded only at 5-7th 

day, while at 7-10th day of observation, individuals of group 

1, showed cyanosis of the mucous membranes as well as 

rapid heartbeat and respiration accompanied by mortality. 

Also the death of 5 individuals (mortality) with clinical and 

pathological signs of respiratory alkalosis was recorded. 

According to published data, the impact of stress 

factors, including thermal, leads to a decrease in productivity 

(Markin et al., 2011; Surai and Borodai, 2010; Altan et al., 

2003). In this regard, during the study, the dynamics of 

weight gain, feed conversion parameters and the European 

broiler growing efficiency index (EPEF), the degree of 

deviation of these indicators from the average values for the 

Cobb 500 cross were of particular interest (Table 1). It is 

worth noting that the bird in none of the groups reached the 

average productivity parameters for broilers of this cross.  

At 36th day of poultry rearing, the live weight of broiler 

chickens of groups 2 and 3 significantly exceeded the 

indicators in group 1 of the control: by 20.24% and 22.02%, 

respectively (Table 2). At the same time, the difference in 

the live weight of the bird between groups 2 and 3 was not 

significant and amounted to 29 g or 1.48% (Table 2). 
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Table 1: Average productivity parameters for growing Cobb-500 

cross broiler chickens when kept together (cobb-vantress.com). 

Days Live 

weight, g 

Total feed 

intake, g 

Feed 

conversion 

kg / kg l/w 

EPEF 

14 465 542 1.165 285.10 

21 943 1192 1.264 355.26 

28 1524 2137 1.402 388.22 

36 2289 3545 1.549 410.48 

 

Table 2: Comparative assessment of the effectiveness of the 

application of the developed aggregate-resistant vitamin-mineral 

complex based on selenium on the productivity indicators of 

Cobb-500 cross broiler chickens when grown under conditions of 

simulated technological heat stress, (n = 50). 

Days Live 

weight, g 

Total feed 

intake, g 

Feed 

conversion 

kg / kg l/w 

EPEF 

Group 1 (control) 

14 460±3.1 - -  

21 782±8.1 1015 1.298 286,89 

28 1195±12.1 1950 1.632 251,05 

36 1630±17.4 2783 1.707 238,72 

Group 2 (Extra Selen +Vit) 

14 458±2.9    

21 843±5.8* 1103 1.308 306,90 

28 1319±8.3* 2025 1.535 306,89 

36 1960±11.3* 2997 1.529 356,08 

Group 3 (Solvimin Selen) 

14 460±3,5 - -  

21 870±6.2* 1152 1.324 312,90 

28 1370±9.5* 2094 1.528 320,21 

36 1989±7.4* 3105 1.561 353,94 

*-P≤0.05 – the difference is statistically significant compared 

with the control group. 

 

The best feed conversion rates were recorded in birds 

of group 2 and exceeded the control group; 1.529 in 

compared with 1.707 (Table 2). In this regard, at the time 

the experiment was completed, the European index of 

broiler chickens production efficiency is expectedly better 

in group 2 and exceeded the control group by 1.49 times 

(Table 2). The recorded differences in the EPEF parameter 

between groups 2 and 3 are not significant and are 

statistically unreliable. 

At the same time, despite the obvious positive 

dynamics in the productivity parameters of the poultry of 

groups 2 and 3, grown under conditions of simulated 

technological heat stress, the deviation from the average 

parameters of cross productivity is very significant. Thus, 

the short fall in live weight was 14.37% and 13.11% for 

group 2 and 3 respectively. 

 

DISCUSSION 

 

The recorded abnormalities, during the study in the 

clinical state of the bird are expected and predictable and 

correlate with the data reflected in Surai and Borodai, 

(2010) and Markin et al. (2011). At the same time, the use 

of vitamin-mineral complexes based on selenium with a 

particle size of 20-60 nm can have a beneficial effect on the 

adaptation processes of birds, including under conditions 

of technological heat stress, in similar with reports of 

Trukhachev et al. (2016). 

The findings are consistent with Anwar et al. (2019), 

which discussed the issue of the prospects for the use of 

drugs and additives for poultry farming, depending on 

nanotechnology. Present findings are reflected in the study 

conducted by Anwar et al. (2019). Furthermore, the 

prospect of studying the effects of the aggregative resistant 

vitamin-mineral complex that we developed on the 

immune status of birds and, immunity to infectious 

pathologies. However, the report of Ahmadi et al. (2018) 

also confirms the hypothesis about the positive effect of a 

dietary supplement of selenium in a dose of 0.1 to 0.5 mg/ 

kg of feed on productivity indicators: including an increase 

in live weight and improvement of feed conversion. 

However, it is important to note that the use of 

adaptogens in poultry rearing technology, including 

organic stimulants, is not able to fully mitigate the adverse 

effects of violations of poultry keeping technology and 

does not provide the disclosure of the productive potential 

of the Cobb-500 cross-country bird. 

 

Conclusions 

The developed aggregative-resistant vitamin-mineral 

complex has a beneficial effect on the safety and 

productivity parameters of Cobb 500 broiler chickens 

raised under technological, heat, stress and was 

competitive in comparison with analog products available 

on the market. In this regard, we consider it appropriate to 

further study the aspects of the application of the developed 

complex, not only with the aim of obtaining maximum 

productivity in presence and/or absence of stress, but also 

with obtaining complete, functional poultry products, as 

well as studying its effect on the immune status of birds. 

In the course of the study, it was found that the 

additional introduction of vitamin-mineral complexes 

based on selenium to the diet of rearing broilers of the 

Cobb-500 cross breed allows the bird to adapt to the effects 

of technological stress factors, thereby reducing losses 

from under-production. Despite the impossibility of 

revealing the productive potential of the bird against the 

background of prolonged stress exposure, nevertheless, in 

comparison with the parameters of the control group, it is 

possible to achieve an increase in live weight by 20.24% 

with an improvement in feed conversion by 10.43%. 
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