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Abstract:

Among mycotoxins, aflatoxins produced by microscopic fungi Aspergillus flavus and parasiticus stand out for their toxic
properties. When the most widely distributed aflatoxin Bi is ingested into the dairy cows’ diet with milk its metabolite aflatoxin
M1 can be extracted. Preparations of chelated nature are increasingly used as detoxicants of mycotoxins. The research aims to
study the effect of chelate preparation complexon as a part of diets with high content of aflatoxin B, the concentrates basis of
which were corn, barley and soybean, on some indicators of intermediate metabolism and productivity in lactating cows. The
experimental material was statistically processed by Student’s t-test using application programs software package SNEDECOR.
In the course studies application of chelate preparation complexon at a dose of 0,2% by feed weight showed that in the cows milk
of the test group the fat content was higher by 0,23% and the protein — by 0,19% than in the control. Complexon supplements to
the animals’ diets in the test group contributed versus the control to decrease aflatoxin My in their products by 2,09 times. The
preparation complexon had a positive effect on the hematopoietic function of the cows body in the test group, thereby versus the
control, their blood contained more red blood cells by 24,4% and hemoglobin — by 20,2%. The level of aflatoxin B1 detoxification
in experimental animals’ body was closely related to the synthesis of ascorbic acid and retinol in the liver from carotene of feeds.
Due to this, cows in the test group had a higher concentration of vitamins A and C in their blood serum, having surpassed the
control in these indicators by 2,93 and 2,11 times. According to the content of y-globulins in the blood serum, animals of the test
group exceeded the control by 0,23 mg%, which indicates a favorable effect of the preparation complexon on the cows body
resistance.
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INTRODUCTION:

The main task in the milk production is to provide the
population with dairy products that have high
environmental  nutritional  qualities,  because
preservation of people’s health and efficiency
depends largely on the quality of consumed products,
including animal products. Mycotoxins, fungi
poisons in the cows body greatly influence the
productivity, physico-chemical and technological
properties of dairy products. Among mycotoxins,
aflatoxins produced by microscopic fungi Aspergillus
flavus and Aspergillus parasiticus stand out for their
toxic properties. When the most widely distributed
aflatoxin By is ingested into the dairy cows’ diet with
milk its metabolite aflatoxin M; can be extracted [1,
2,3,4].

The solution to the problem of increasing the
productivity and quality of cow milk at the risk of
aflatoxicosis is the use of feed additives that can
provide detoxification of these toxicants. One of the
technological methods of reducing the negative
impact on the processes of tissue metabolism,
ensuring the environmental milk safety is feeding the
complex (chelate) compounds that have sorption-
active properties [5, 6, 7, 8].

The term “chelate” is of Greek origin, meaning the
word “crab”. Chelate compounds bind various toxic
substances (toxicant molecules are captured from two
ends, like crab by its claws), forming chelate
complexes and remove them from the body with
urine through the kidneys. Therefore, preparations of
chelate nature are increasingly used as detoxifiers of
mycotoxins, nitrates, nitrites and other toxicants. This
factor promotes interest in chelate feed additives of
new generation, in the structure of which macro - and
microelements are represented in the form of a
complex with bioligands [9, 10] (Temiraev et al.,
2017; Vityuk et al., 2012).

The research aims to study the effect of chelate
preparation complexon as a part of diets with high
content of aflatoxin Bi, the concentrates basis of
which were corn, barley and soybean, on some
indicators of intermediate  metabolism  and
productivity in lactating cows.

MATERIAL AND RESEARCH METHODS:

To solve the problem scientific and economic
experiment according to the scheme presented in
Table 1 was conducted on Swiss cows in the
agricultural production cooperative
“Myasoprodukty”, RNO — Alania.

Table 1 — Scheme of scientific and economic experiment on cows n = 10

Groups Feeding habits
Control Basicdiet with a tolerant level of aflatoxins (BD)
Test BD + chelate preparation complexion at a dose of 0,2% by feed weight

20 cows selected due to their origin, age at calving, live weight, date of the last insemination, productivity for the
previous lactation and the fat content in milk, were divided by the analogue scale into 2 groups of 10 animals each.
According to the experiment scheme, the cows in the control group were fed the basic diet (BD), and the animals of
the test group — BD supplemented with chelate preparation complexon at a dose of 0,2% by feed weight.

In the diet structure, 31% fell to the share of concentrates that were represented by corn, barley and soybean. By
their step-by-step mixing with the help of dispensers, the content of aflatoxin B, in the diets of experimental cows at
a dose of 20 mg/kg of the diet dry matter was gained.
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Dairy productivity of cows was determined on the basis of control milk yields held once a decade. During the days
of control milk yield, the content of fat and protein, as well as other organic and mineral substances in experimental
cows milk was determined by conventional methods.

To characterize the metabolic processes in the body and cows physiological state, morphological and biochemical
parameters of cows were studied by conventional methods.

Quantitative determination of aflatoxin B; in feed and aflatoxin M; in milk was carried out by conventional
methods.

The experimental material was statistically processed by Student’s t-test using application programs software
package SNEDECOR.

RESEARCH RESULTS AND DISCUSSION:
To study the efficacy of aflatoxin B, detoxification by using the adsorbent ferrocene, we identified indicators of
milk productivity and some physico-chemical parameters of cows milk (Table 2).

Table 2 — Milk yield and physico-chemical properties of experimental cows milk

n=10
. Group
Indicator control test in% to the control
Milk yield, kg 5631+74,27 5742+91,80 103,0
Density, A° 27,85+0,12 28,300,016 101,6
Acidity, T° 17,80+0,11 17,75+£0,12 98,3
Dry matter, % 12,2240,11 12,66+0,09 -
Milkfat, % 3,56+0,08 3,79+0,06 -
Skim solids, % 8,66+0,04 8,97+0,04 -
Milk protein, % 3,22+0,08 3,41+0,07 -
Lactose, % 4,69+0,07 4,69+0,06 -
Ash, % 0,75+0,01 0,77+0,006 -
Calcium, % 0,17+0,006 0,17+0,002 -
Phosphorus, % 0,11+0,002 0,12+0,003 -
Carotene, mg% 0,146+0,003 0,155+0,006 106,1
AflatoxinM3, mg/I 244,32+0,003 122,21+0,002 50,0

When comparing the indicators of actual milk yield,
it is clear that cows of the control group yielded 111
kg less milk per lactation compared to the test group,
although the difference during the statistical
processing was insignificant (P>0,05).

Analysis of the resulting data shows that the density
of cows milk in the compared groups was within the
normal range 27,85 and 28,30°A with the significant
difference in favor of the animals in the test group
(p<0,05).

The milk acidity in the control group was 17,80° T,
and of the cows milk in the test group — 17,75° T, i.e.
in this indicator they had practically no differences.

The content of fat and protein in milk undergo the
greatest fluctuations under the influence of various
factors. In the course of studies, the fat content per
lactation averaged 3,56% in cows milk of the control

group. It was higher in the cows milk of the test
group — 3,79%, which is 0,23% more than in the
control group (P<0,05).

The use of chelate preparation complexon in dairy
cattle diets with an increased dose of aflatoxin B,
contributed to promote the level of milk protein. Due
to this, the protein content in the milk of the test
group was 0,19% higher than in the control group,
which was statistically significant (P<0,05).

The introduction of preparation complexon into the
cows diets of the test group contributed to enrich
their milk in dry matter, the content of which in the
milk of the test group was significantly (P<0,05)
0,44% higher compared to the control.

Ash fluctuations in the milk of experimental animals
averaged within the experiment 0,75-0,77%. The
cows of the compared groups had practically no
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difference in lactose and calcium content in milk. At complexon supplements to the diets of animals in the
the same time, compared to the control (p<0,05), test group contributed versus the control to reduce
0,02% higher content of phosphorus was recorded in aflatoxin My in their products by 2,09 times (P<0,05).

the milk of the test group.
When aflatoxin B; is found in feed hematological

Aflatoxins, as dangerous toxicants, significantly parameters undergo significant changes, on the basis
reduce the consumer properties of milk and dairy of which, the blood morphology in the experimental
products. Milk of cows in the control group contained cows was studied (Table 3).

432 mg/l of these toxicants. The preparation

Table 3 — Morphological parameters of cows blood

n=3
. Group
Indicator control test in % to the control
Erythrocytes, 10%%/I 5,9740,20 7,43+0,19 1244
Leukocytes, 1091 10,16+1,12 10,08+1,46 99,2
Hemoglobin,g/l 96,5+2,2 116,024 120,2
The stimulating effect of the preparation complexon erythrocytes and 20,2% of hemoglobin in the
on protein metabolism had a positive impact on the internal liquid medium.
hematopoietic function of the cows body in the test
group, thereby they, versus the control, had Along with the morphology, some biochemical blood
significantly  (p<0,05) more than 24,4% of parameters were studied (Table 4).
Table 4 — Blood biochemistry of experimental cows n=3
Indicator Group -
control test in % to thecontrol
Total protein, g/l 72,3+0,71 77,5£0,62 107,2
Sugar, mmol/l 2,45+0,12 3,30+0,26 134,7
Calcium, mmol/I 9,21+0,60 9,33+0,52 101,3
Phosphorus, mmol/l 4,81+0,39 4,89+0,46 101,6
Acetone, mmol/l 0,44+0,02 0,18+0,04 40,9
Vitamin A, mmol/I 0,15+0,003 0,44+0,003 293,3
Vitamin C, mmol/Il 1,21+0,007 2,560,012 2116
It was found that the tested chelate preparation had Energy metabolism in cows of the test group during
no real effect on the mineral metabolism in the body, the process of aflatoxins detoxification, was also
as evidenced by the data of calcium and phosphorus activated, as evidenced by significantly (P<0,05)
concentration in the blood serum. higher glucose concentration in blood serum — 34,7%
more versus the control.
The level of aflatoxin B: detoxification in bodies of
experimental animals was closely related to the Ratio of total protein and acetone in serum, which
ascorbic acid retention and retinol synthesis in the depended inversely in the blood of experimental
liver from carotene of feed. Due to this, cows in the animals, may indicate the imbalance of protein
test group had a higher concentration of vitamins A metabolism.  When feeding the preparation
and C in their blood serum, having significantly complexon cows in the test group experienced the
(p<0,05) surpassed the control in these indicators by optimization of protein metabolism (Table 5), thereby
2,93 and 2,11 times. their serum versus the control contained significantly

(p<0,05) 7,2% more total protein and 59,1% less
acetone (p<0,05).
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Table 5 — Content of total protein and protein fractions in blood serum of the experimental cows, mg %

n=3
Indicator Group
control test
Total protein 8,08+0,60 8,44+0,52
Including: albumins 2,87+0,29 3,20+0,40
a-globulins 1,5140,14 1,3640,29
B-globulins 1,04+0,12 1,0640,11
y-globulins 2,56+0,25 2,79+0,30
Protein ratio(A/G) 0,56 0,61
Blood serum proteins perform various functions in 3. Tsalieva L.V., Temiraev R.B., Kononenko S.I.,

the body. The content of protein in the blood serum
and its fractions — albumins and globulins
characterizes the level of protein metabolism in
animals. When feeding the preparation complexon
during the experiment, the total protein content has
increased on average in the blood of animals.

Analyzing the flactuations of protein fractions, there
was the tendency of increasing y-globulin albumins
in blood serum due to adsorbent supplements to the
diets. Cows of the control group had 2,87 mg% of
albumins in their blood, cows of the test group —
0,33 mg % more. According to y-globulins content in
the blood serum, animals of the test groups exceeded
the control by 0,23 mg%, which indicates the
favourable effect of the preparation complexon on the
resistance of cows.

The increase of protein ratio also indicates the
increase of albumin fraction in relation to globulin.
The dynamics of total protein content and its
fractions in the blood serum of cows shows the
superiority of animals in the test group over the
control group.

CONCLUSION:

To improve milk productivity, physico-chemical
properties of milk and improvement of blood
morphology and biochemistry in lactating cows
chelate preparation complexon at a dose of 0,2% by
feed weight should be included in their diets with a
high background of aflatoxin B;.
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