
Life Science Journal 2014;11(8s)      http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com         lifesciencej@gmail.com  418

Environment evaluation of usage of biosynthetic polymers in the diet of chicks of the Omsky Bely Cross 
 

Lyudmila Anatolyevna Makeeva and Zulfia Erzatovna Bayazitova 
 

Kokshetau Abai Myrzakhmetov University, Auezov Str.189-A, Kokshetau, 020000, the Republic of Kazakhstan 
Email: Ludmila_mak_72@mail.ru 

 
Abstract. The article provides environmental evaluation of usage of feed additives including the mixture of sodium 
caseinate and polyvinyl alcohol and the mixture of gelatin and polyvinyl alcohol in the diet of chicks of the Omsky 
Bely cross at the starter period of development, and their influence on the hematological values, the productive 
qualities, and the condition of chickens. The research was carried out at the premises of the Bishkulskaya Poultry 
Farm Ltd. in the North Kazakhstan Province (the Republic of Kazakhstan); scientific and economic experiments 
were carried out with the Omsky Bely cross chicks. During the experiment, it was found out that this feed additive 
influenced on the survival of chicks, improved their biochemical values, which in turn improved the productivity, 
viability, and breeding value of poultry.  
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Introduction 

One of the most important problems of 
poultry breeding is to ensure high profitability of the 
production and to achieve environmental safety of 
products. Contaminated fodders and feed additives 
when penetrating into the poultry organisms along 
with compound feed are the cause of chronic 
poisoning. It results in slowdown of growth and 
development of growing poultry and decrease of 
fodder consumption. Usage of the mixture of sodium 
caseinate and polyvinyl alcohol in the diet improves 
the biochemical values of the chicks' blood, which in 
turn improves the productivity, viability, and breeding 
value of poultry.  

Therefore, the intention of researchers to 
study the influence of the most efficient additives, 
which stimulate growth and development of 
organisms activating its protective and adaptive 
reactions and improving the poultry productivity and 
the quality of products, is rather clear [1]. 

Over the last decade, close attention has 
been paid to the quality of agricultural products. 
Contamination of fodders and feed mixtures with 
mushrooms producing micotoxins, salts of heavy 
metals, pesticides, radionuclides, and other toxic 
substances causes severe economic damage to 
poultry breeding. Penetrating into poultry organisms 
along with compound feed, they cause chronic 
poisoning. It results in slowdown of growth and 
development of growing poultry and decrease of 
fodder consumption [2]. 

Currently, much attention is paid to the 
quality of protein depending on the amino-acid 
structure and conformance of the quality of certain 

amino acids in the diet to the requirement of the 
organism [3]. 

In this view, an important line of the research 
of poultry foddering is the search of cheaper, non-
traditional, and affordable feeds, which would be 
close to the traditional ones by their biological value 
[4, 5, 6, 7].  

Unfortunately, our country very poorly uses 
such reserves of protein as skin wastes and byproducts 
of gelatin production [8, 9, 10, 11].  

There is little information on the influence of 
the feed additive consisting of the mixture of 
biological and synthetic polymers on the productivity 
and physiological condition of poultry and the quality 
of products.  
Materials and methods 

The objective of the research is 
environmental evaluation of usage of feed additives 
including the mixture of sodium caseinate and 
polyvinyl alcohol and the mixture of gelatin and 
polyvinyl alcohol in the diet of chicks of the Omsky 
Bely cross at the starter period of development, and 
their influence on the hematological values, the 
productive qualities, and the condition of chickens. 

The research was carried out at the premises 
of the Bishkulskaya Poultry Farm Ltd. in the North 
Kazakhstan Province (the Republic of Kazakhstan); 
the objects of the scientific and economic experiments 
held in 2005-2008 were the Omsky Bely cross chicks 
(Table 1).  

Chicks were held in cage batteries and grown 
up until the age of 35 days. Housing conditions: light, 
temperature, and humidity regime, rate of stocking, 
watering, foddering were the same for all variants and 
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complied with the Guidelines for breeding the 
Omsky Bely cross poultry of the Western Siberia 
Zonate Experimental Poultry Station selection [12]. 

The research object was chicks of the Omsky 
Bely cross. Experimental variants were formed 
according to the principle of analogs (breed, age, 
development, live weight) at the age of one day in 
compliance with the guidelines of VNITIP (1992). 

Experiments were carried out according to 
generally accepted standard guidelines. In the first and 
second scientific and economic experiments, chicks 
were grown until they reached the age of 35 days. 
During the experiments, one-day-old chicks were 
randomly allotted by four variants, 3,300 heads in 
each group. The first variant was the control variant, 
the second, third, and fourth ones were experimental. 

The Omsky Bely cross was created based on 
the Bely Leggorn breed. The pedigree breeding of the 
egg breed chickens was carried out by the Siberian 
Research Institute of Poultry Breeding [13]. The cross 
was specially selected for the climatic zone of West 
and East Siberia and North Kazakhstan. 

 
Table 1. The scheme of experiments  

 
 

The advantage of this poultry cross resides in 
the fact that during several generations, it was being 
selected in the circumstances of the current 
technology of Siberia using fodders produced from 
local raw materials [14]. The most important features 
of the Omsky Bely cross are high reproducibility, high 
rate of eggs conception and hatchability of chicks, 
ability to feather out rapidly, early maturation, 
medium egg production capacity with optimal weight 
of eggs, excellent conversion, and almost absolute 
absence of the brooding instinct. The protein of the 
eggs of the Bely Leggorn breed is the master sample 
for protein of other products by the amino-acid 
content. The eggs have virtually no meat or blood 
inclusions, and are the best ones by taste [12]. 

Sodium caseinate and gelatin were used as 
the biological polymers. 

Various preparations of sodium caseinate are 
produced [15]. Currently, taking into account the 
achievements of the Russian science, P.F. Dyachenko, 
N.K. Rostros, A.V. Pavlov in cooperation with the 
Siberian branch of VNIMI implemented the new 
Technical Order TU 9229-077-00419785-97 «Edible 
sodium caseinate" instead of TU 49 721-85. We used 
sodium caseinate produced in compliance with the 
requirements of TU 49721-85 [15, 16]. 

We used edible gelatin with 15% humidity, 
2% zonality, and molecular weight equal to 70,000. 
Gosagroprom's enterprises produce edible gelatin in 
compliance with the State Standard GOST 11293-78 
[17, 18]. 

Polyvinyl alcohol was used as the synthetic 
polymer. We used the laboriously purified low-
molecular polyvinyl alcohol with the following 
characteristics: molecular weight – 100,000; humidity 
– 10%; ash content – 0.01% [19, 20]. 

For the purposes of the experiment, they 
brought one-day-old poultry of the same age in 
consignments to the breeding shop of the 
Bishkulskaya Poultry Farm Ltd. One consignment of 
poultry filled up a whole rearing house. In this farm, 
they breed chicks in cage batteries. At that, they pay 
due attention to creating optimal environmental 
conditions of the microclimate in the rearing houses: 
the light, temperature, and humidity regimes.  

Between 1st and 35th days of poultry growing, 
the light regime was being reduced from 24 to 15 
hours according to the following scheme: During the 
first and second weeks, the daylight duration was 
equal to 24 hours, during the third week – 22 hours, 
during the fourth week – up to 20 hours, and during 
the fifth week – up to 15 hours. It is a known fact that 
gentle reduction of the daylight contributes to good 
growth and further better productivity. The test 
showed that such daylight regime positively 
influenced on the survival of chicks during the starter 
period and helped saving main fodder. 

Abidance by the recommended abiotic 
parameters of the rearing house contributed to 
favorable development of chicks. Scientific research 
and practice have proven that fast changes of 
temperature in rearing houses result in waste of 
fodder and reduce its accessibility [21]. 

During the period of the experiment, each 
variant was provided with the diet common for the 
poultry farm. The premix used at the Bishkulskaya 
Poultry Farm Ltd. along with vitamins, macro and 
microelements contains the substitute of whole milk, 
which is as close as possible to the natural whole milk 
by feeding value, digestibility, and biological value 
and is suitable for substituting whole milk in poultry 
diet [22]. The main deficiency of the whole milk 
substitute is its poor suitability for manufacturing, 
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caking ability, early adulteration, low content of 
protein; it cannot be stored and fed in zinc-plated 
utensils as junction of milk acid and zinc causes 
severe diseases and deaths of poultry [23].  

In order to eliminate the above deficiencies 
of the used feed additives, the whole milk substitute 
in the premix was replaced with environmentally 
safe feed additives in the diet: the mixture of sodium 
caseinate with polyvinyl alcohol, the mixture of 
gelatin with polyvinyl alcohol (in the quantity of 
0.02% (7 mg) of the live production weight of one 
chick) in different proportions. The mixtures were 
preliminarily dissolved in water and then added to the 
feed mixture. 

Application of additives to the mixture of 
sodium caseinate and polyvinyl alcohol was estimated 
by the following criteria: change of the live weight of 
chicks over time, gain in the live weight by certain 
periods of breeding, the average daily gain of chicks 
by periods of age, the relative rate of growth of chicks 
(Table 2).  

The table makes it clear that different 
additives of sodium caseinate and polyvinyl alcohol 
differently influence on the end weight of chicks. 

For example, chicks in the second group had 
the greatest live weight. Chicks in the third and fourth 
groups showed lower live weight.  
 
Table 2. Change of the live weight of chicks over 
time, g 

 
 

For example, chicks in the second group had 
the greatest live weight. Chicks in the third and fourth 
groups showed lower live weight. The difference 
between the second and the first (the control) variants 
equaled to 11.91 grams (21.5%) at the age of 7 days. 
At the age of 35 days, the difference reached 94.26 
grams (31.2%). 

During the whole starter period, considerable 
valid difference between the chicks by weight was 
observed, which was accompanied with control 
measurement of all tested variants (t actual  t theor.) at 
the 1% level of the Student test significance. But these 
differences turned out to be insignificant between the 
experiment variants. 

During the experiment, it was found out that 
this feed additive also influences on the chicks 
survival. It increased by 7.34% (variant 2), 6.2% 
(variant 3), and 6.55% (variant 4) in the experimental 
variants as compared to the control variant.  

The results of study of the feed additive (the 
mixture of sodium caseinate and polyvinyl alcohol) on 
the hematological values of the chicks' blood are 
provided in Table 3.  

As the table shows, the number of 
erythrocytes, thrombocytes, general protein, 
hemoglobin, as well as concentration of sugar and 
content of calcium in the experimental variants was 
higher than in the control variant and remained within 
the physiological limits. And if we compare the 
variants 2, 3, and 4, their content is larger in the 
second variant, in which chicks were given the feed 
additive containing the mixture of sodium caseinate 
and polyvinyl alcohol in the 1:2 proportion.  

Having analyzed the obtained data, we can 
see that the content of basophiles, eosinophils, 
bilirubin, and fibrinogen in all four variants was the 
same. The comparative data show that the number of 
erythrocytes in the second experimental variant is 
greater by 1.9% than in the fourth variant and by 2.7% 
than in the third one. The content of hemoglobin with 
the chicks of the second variant is larger than in the 
fourth variant by 4.1% and larger than in the third 
variant by 7%.  
 
Table 3. Main hematological values of chicks' 
blood 

 
 

We can notice the high saturation of the 
erythrocytes of the second variant chicks with 
hemoglobin unlike in the case of other experimental 
variants.  

The number of thrombocytes in the second 
experimental variant is greater than in the fourth 
(0.05%) and third (0.13%) variants. The content of 
calcium in the blood of chicks in the second 
experimental variant is by 36.6% greater than in the 
control variant, and in the third and fourth variants is 
by 31.2% and 43% greater accordingly.  

The chicks in the experimental variant had 
yellow nibs, good floccus, and good reaction to 
external irritants. 

Calculation of the prime cost and profitability 
shows that this feed additive is economically 
beneficial for the farm. For example, the profit per 
one kilogram of live weight in the case of using the 
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mixture of sodium caseinate and polyvinyl alcohol is 
189.34 rubles on the average, and the level of 
profitability is equal to 144.91%. 

Thus, usage of the mixture of sodium 
caseinate and polyvinyl alcohol in the diet improves 
the biochemical values of the chicks' blood, which in 
turn improves the productivity, viability, and breeding 
value of poultry.  
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