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SUMMARY
The raw material for blood protein hydrolysate preparation is whole animal blood, its clots and other serum production wastes. The depend-
ence of amino acid composition of blood protein hydrolysate on the season of the raw material preparation was studied. The research lasted 
three years. It was demonstrated that the amino acid composition changed depending on the season. The peak, as a rule, was during sum-
mer months when their amount increased by 1.2–2.3 times and during autumn and winter it went down by 1.2–1.4 times (the difference 
is considerable, р < 0,05). The peak of glutamic and asparagine acid growth was in November when their amount was 1.4 times higher then 
during the previous months (р < 0,01). The increase of alanine, asparagine, valine, lysine, methionine, histidine, proline, tyrosine, threonine, 
and phenylalanine by 1.3–1.8 times was observed in March (the difference is considerable, р < 0.05). The amount of histidine, glycine, leucine, 
serine, and tryptophane in the beginning of spring was at the same level and the amount of arginine, asparagine, isoleucine in March decreased 
by 1.2–1.6 times (the difference is considerable, р < 0.01). So, it was determined that the dynamics of BPH amino acid composition was 
directly associated with the seasonal dynamics of physiological and biochemical cattle blood values. It was noted that in case of considerable 
change in absolute amino acid parameters their relative amount, in general, remained constant.
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INTRODUCTION
Biotechnology field related to design of nutrient me-

dia containing animal and plant protein enzyme hydro-
lysates as amino acid sources has been established and 
developed [7, 9, 10].

Protein hydrolysates are the products of protein cleav-
age in amino acids and simple peptides. Hydrolysates usu-
ally consist of 16-20 amino acids with variable concentra-
tion as well as peptides of different molar weight [4, 11]. 

Three methods of protein hydrolysis are known: acid, al-
kaline and enzymatic. All these types of hydrolysis induce 
protein cleavage into components, but the final products 
are different. In this study we used blood protein hydro-
lysate (BPH) obtained by enzymatic hydrolysis method [14].

Blood protein hydrolysates of animals, mainly cat-
tle, are widely used in our country. Blood is the best raw 
material, it contains 18% of complete protein, and also 
mineral substances that remain in the preparation when 

it is produced [3, 6]. The raw material for blood protein 
hydrolysate (BPH) preparation is whole animal blood, its 
clots and other serum production wastes. [14].

The study of the morphological and biochemical com-
position of the blood is of great importance, because it 
gives a certain idea of the patterns of changes in the in-
ternal environment of the organism. Thus, the following 
tendency was observed: there was some decline in mor-
phological rates in the winter period, which may be in-
duced by decrease in the intensity of metabolic processes 
in animals of all breeds [2].

The season of the year is a complex factor, which in-
cludes the climatic specificity of the zone, feeding charac-
teristics, physical exercise and insolation in summer. The 
season causes significant changes in the morphological 
pattern of blood in cows. In winter, changes in blood 
parameters are observed: this can be called unfavorable 
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changes in homeostasis.  In winter, the number of leuco-
cytes (in particular, phagocytic neutrophils) increases by 
1-2 thousand in cattle blood, regardless of the physiologi-
cal state of the cattle. At the same time, a lower hemo-
globin level in the whole blood of cattle is observed. Owing 
to insolation, active exercise and green fodder, the general 
health of the animals improves, the reproductive function 
is normalized and milk production increases. When black-
and-white cows were moved to the pasture of the farm 
located in Tula Oblast, the number of red blood cells and 
hemoglobin level increased in blood in 2 weeks, and the 
proportion of phagocytic leukocytes decreased [8]. Thus, 
the season significantly affects the cattle homeostasis, and 
therefore, the raw material for the preparation of blood 
protein hydrolysate.

The purpose of the study was the examination of the 
amino acid composition of the BPH, depending on the raw 
materials preparation season.

 
MATERIALS AND METHODS
Liquid blood protein hydrolysate obtained from 

OOO NPP “BioChimService” was used for cell cultivation.
BPH amino acid composition assessment was per-

formed according to Methodical Guidance М-04-38-2009 
“Feed, feed-stuff and raw material for their production. 

Methods for measuring mass fraction of amino acids by 
capillary electrophoresis using the capillary electrophore-
sis “Kapel” system.

For statistical processing of obtained results, the arith-
metic mean and its standard deviation were calculated 
monthly for each amino acid. The degree of difference 
between the means of two samples was assessed using 
Student’s criteria (t), which is the ratio of differences be-
tween the means and the standard deviation of this dif-
ference [1].

The significance level demonstrated the confidence 
level of the obtained data and the probability of the ran-
dom occurrence of the investigated criteria; in tests its 
coefficient was not more than 0.05 (5%).

Digital material was statistically processed using PC, 
Microsoft Excel and variation statistics standard methods.

RESULTS AND DISCUSSION
It was demonstrated that the amino acid composition 

of blood protein hydrolysate changed depending on the 
season (Table, Fig. 1–6).  The peak, as a rule, was during 
summer months.

Monthly comparison of amino acid composition of 
blood protein hydrolysate demonstrated the increase 
of replaceable amino acids: alanine, asparagine, proline, 
and of nonreplaceable amino acids: valine, lysine, me-
thionine, tyrosine, threonine, phenylalanine by 1.3-1.8 
times in March (the difference is considerable, р < 0,05).  
The amount of such replaceable amino acids as glycine, 
serine and nonreplaceable amino acids histidine, leucine 
and tryptophane in the beginning of spring was at the 
same level. The amount of arginine, asparagine, isoleucine 
in March decreased by 1.2-1.6 times (the difference is con-
siderable, р < 0,01). 

Probably, such a difference in the dynamics of amino 
acids amounts in early spring was associated with changes 
in cattle feeding and keeping conditions. Alimentary stress 
associated with the monotonous nutrition, as well as lack 
of green fodder at this time of year induces defects in ad-
aptation processes resulting in poor animal health and 
reduced productivity [5, 13].

It is known that confined management of animals in 
the late winter period is the most stressful, which is due 
to the uncompensated increase in the processes of free 
radical oxidation during the depletion of its own system 
of antioxidant protection. The stress-reaction of the organ-
ism developed at this time becomes intensive and durable, 
and it is transformed from a component of adaptation into 
a component of pathogenesis. Therefore, in order to pre-
serve animal health and productivity, anti-stress and anti-
oxidant drugs are used, and various additives are added 
to the diet [5].

The data presented in the table and in Figure 1, demon-
strate that the standard pattern of concentration change 
depending on the season is typical for the replaceable 
amino acid alanine and for nonreplaceable amino acid 
valine: the number of amino acids in the summer months 
increased by 1.3-1.4 times, in the autumn-winter period 
decreased by 1.2-1.5 times (the difference is considerable, 
p <0,05).

The peak of glutamic (Fig. 1) and asparagine acid (Fig. 4) 
growth was in November when their amount was 1.4 times 
higher than during the previous months (the difference is 
considerable, р < 0,01). These compounds are replaceable 
amino acids. 

GENERAL ISSUES ОБЩИЕ ВОПРОСЫ

Fig. 1. Dynamics of the seasonal variation of the amino acid composition 
in BPH (for alanine, valine, glutamic acid)

Fig. 2. Dynamics of the seasonal variation of the amino acid composition 
in BPH (for leucine, lysine and phenylalanine) 
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Fig. 4. Dynamics of the seasonal variation  
of the amino acid composition in BPH  
(for replaceable amino acids glycine, asparagine acid, proline, serine)
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are not received with food. There is the phenomenon of 
«redistribution of nitrogen in the body». In case of protein 
deficiency in one or another organ due to disease or hy-
perfunction (the need for working hypertrophy), nitrogen 
redistribution occurs: the protein is «withdrawn» from one 
internal organ and sent to others [11, 12]. Thus, it is likely 
that when animals are transferred to the silos-concentrat-
ing type of feeding, the content of glutamine and aspara-
gine acids increase in the body.

The data presented in Table and in Figure 2 demon-
strate that dynamics of BPH nonreplaceable amino acid 
composition (leucine,  lysine and phenylalanine) was di-
rectly associated with the seasonal dynamics:   during sum-
mer months their amount increased by 1.3–1.6 times and 
during autumn and winter it went down by 1.2-1.5 times 
(the difference is considerable, р < 0,05). 

It was demonstrated that the amount of arginine (Fig. 3) 
increased by 1.4 times at the end of the year (р < 0,05) and in 
March decreased by 1.6 times (р < 0,01) and remained rather 
stable in summer months. The amount of glycine, proline, 
serine (table, Fig.4) and isoleucine, methionine, tryptophane 
and tyrosine (table, Fig 5) increased during summer months 
by 1.3–2.3 times and during autumn and winter it went down 
by 1.2-1.4 times (the difference is considerable, р < 0,05). 

When assessing the relative content of amino acids in 
the BPH, it was found that during all seasons of the year 
the percentage of the following amino acids remained at 
a constant level: tyrosine (1-2%), isoleucine (1-2%), tryp-
tophane (2%), methionine (2-3%), arginine (2-4%), aspara-
gine (2-4%), proline (3-5%), valine (8-10%), glycine (4-5%), 
histidine (4-6%), serine (5-7%), threonine (6-7%), phenyla-
lanine (7-8%), alanine (8-10%), lysine (10-12%). The relative 
content of leucine changed by leaps in March-April from 
10 to 15%, and throughout the rest of the year it remained 
within 11-12%. The percentage of asparagine and glutam-
ic acid content varied within narrow limits. So, in March 
and November the amount of each amino acid was 10% of 
the total amount, the rest of the time it went down to 5-6%.

Thus, in case of considerable change in absolute ami-
no acid parameters their relative amount, in general, re-
mained constant.

CONCLUSION
The performed tests studied the dependence of the 

BPH amino acid composition on the raw material obtained 
in different seasons of the year and physiological and bio-
chemical cattle blood values. 

The maximum amino acid content was observed dur-
ing summer months, and during autumn and winter it 
went down, with the exception of asparagine and glutamic 
acids: the peak of their growth was observed in November. 
Probably this occurs when animals are transferred to the 
silos-concentrating type of feeding. 

It was noted that in case of considerable change in 
absolute amino acid parameters their relative amount, in 
general, remained constant.

The results suggest further studies on the effect of sea-
sonal variation of the amino acid composition in BPH on 
growth of the cell population and the release of immuno-
genic components of foot and mouth disease virus.
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