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Aim. To estimate the impact of additions of different doses of copper, cobalt and iodine salts to the diet of dry
and lactating cows on the absorption and removal of 137ɋs from the organism. Methods. Four groups of black
and white breed cows –– were selected for the study on the farm in Narodychi district of Zhytomyr region
following the traditional methods. The animals were fed salts of microelements with concentrated feedstuffs.
Speci¿c radioactivity of feedstuffs, feces, urine, milk was de¿ned by the gamma-spectrometry method using
AMA-OZF analyzer. Results. During the dry period the content of 137ɋs in nutrition of cows of experimental
groups was almost the same, whereas its removal from the organism of animals was different depending on the
impact of microelements on the degree of radionuclide absorption. The exceeding of the norms of copper and
cobalt by 30 % and iodine – by 70 % promotes the decrease of “visible” absorption of cesium and enhances
its removal due to the radionuclide, accumulated in the tissues. The radioactivity of the diet of animals during lactation increased considerably (22–26-fold) and amounted to 17–22 kBq per day; at the same time high
bioavailability of the radionuclide was revealed. The increase in 137Cs content in the diet of cows during the
grazing period is related to the use of contaminated ¿elds. In May speci¿c radioactivity of cow milk was the
lowest; its insigni¿cant increase (50–65 Bq/l) was observed in June, July and August. The radioactivity of cow
milk in September and October increased considerably (150–184 Bq/l). The forti¿cation of the diet of animals
of the 3rd experimental group with copper, cobalt, and iodine promoted the decrease in the radioactivity of cow
milk comparing the cow milk of the 1st experimental group and the milk of the 4th experimental group. During
the lactation period the least absorption of the radionuclide was revealed for the normative consumption of all
the microelements, and the highest – for the increased consumption of cobalt only. Conclusions. The vegetative feedstuffs of dairy cattle in Polissia provides the requirement of cobalt for 30–35 %, iodine – for 25–30
%, copper – for 70 % in winter, and during the grazing period in summer – for 25, 35, and 60 % respectively.
The forti¿cation of the diet of cows with microelements promotes the decrease in the absorption of 137ɋs in the
gastrointestinal tract and its reduced transfer into cow milk.
Keywords: radioactive contamination, microelements, 137ɋs exchange in the organism of cows, dry and lactating cows.
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Because of radioactive contamination of a part of the
territory of Ukraine and some neighboring countries
as a consequence of the catastrophe at the Chernobyl
power plant the issue of food production in accordance
to DU-2006 is a major problem [1]. First and foremost,
it concerns milk and milk products [2], which may be

explained, ¿rstly, by rather a high level of radioactive
contamination of milk; secondly, its indispensability in
infant food and, in many cases, the impossibility to use
imported food (due to economic realities); thirdly, by
the privatization of land resour-ces and dissolution of
former farming collective bodies, due to which most
cattle is privately owned by the population, who usu-
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ally pasture their cattle and collect feedstuffs for it
at rough pastures, in forests, where the capability of
radionuclides to migrate along trophic chains is very
high.
The abovementioned and a number of other reasons
determined the need of elaborating the measures, aimed
at decreasing the transfer of radionuclides into the livestock products. In addition to other countermeasures,
one of ef¿cient methods, stimulating the decrease of
absorption and increase of removal of radionuclides
from the organism of animals, is the introduction of
microelement additives into nutrition. The selection of
microelements to be radionuclide metabolism regulators is de¿ned by a number of reasons, including their
traditionally low content in the soils of biogeochemical
province of Ukrainian Polissia, reduced availability of
many mineral substances due to liming and other countermeasures after the Chernobyl catastrophe [3].
This study was aimed at estimating the impact of the
introduction of microelements to the nutrition of lactating and dry cows on the absorption and removal of
137
Cs from the organism.
MATERIALS AND METHODS
The experiment was conducted at the territory of
Narodychi district, Zhytomyr region, Ukraine where the
radioactive contamination density was 185í555 kBq/m2.
Four groups of cows – black-and-white sbreeds, 5 years old, during the third lactation, 6 animals per group –
were selected for the study.
In winter the animals of group 1 (control) received
the main diet, balanced in nutritious substances and
microelements, except for iodine, copper and cobalt, the
natural content of which was 21–40 % of the required
amount. The animals of group 2 were fed with the same
diet with the additives of potassium iodide, cupric sulphate, and cobaltic chloride in the amounts of 5, 120
and 15 mg per capita per day respectively, which covered the required norm of these microelements for animals. The animals of group 3 were fed with the basic
diet with the additives of 10 mg of potassium iodide,
200 mg cupric sulphate and 20 mg of cobaltic chloride, due to which the content of the latter in the diet
exceeded the recommended norm by 70, 30, and 30 %
respectively. The diet of group 4 animals was different
from that of group 3 in the level of cobalt, the content
of which exceeded the required norms by 70 % [11].

months after the lactation started) following the traditional methods [4]. The material under study was feedstuffs, urine, feces, colostrum milk and milk. The dynamics of 137Cs removal with colostrum milk and milk
during lactation was studied. The samples of colostrum
milk were obtained from the ¿rst milk yield of cows on
the ¿rst day after calving, and on the 2nd and 3rd days –
average samples from each cow for one day. The average sample of milk for 7 days was used for radiological studies. Speci¿c radioactivity of 137Cs was determined by gamma-spectrometry using AMA-OZF
analyzer, the detecting block being a spectrometric
scintillation block, type 6931-20, with energy extension for gamma-line of 137Cs in 12.5 %.
The experiments allowed studying the exchange of
Cs in cows during dry and lactation periods.

137

It is known that the absorption of 137Cs in the gastrointestinal tract of ruminants is characterized by some
speci¿cities, one of which being the reabsorption of the
absorbed radionuclide in large intestines [5]. This process is called endogenous excretion, it inÀuences the
degree of true absorption considerably [6], the determination of which is related to signi¿cant methodological
dif¿culties. So called “true” absorption was de¿ned by
the formula:
f1 = (Q – F) ǜ 100 %,
where f1 – coef¿cient of absorption of 137Cs from the
gastrointestinal tract in blood out of the one, introduced
with the nutrition, %; Q – total amount of 137Cs, introduced with the nutrition (in our case it was determined
as the difference between the content of radioactivity in
the daily diet and uneaten remains of feedstuffs), Bq/
day; F – removal of 137Cs with feces, Bq/day; 100 –
coef¿cient of conversion in percentage units.
RESULTS AND DISCUSSION
Exchange of 137Cs in the organism of cows during the
dry period. The study of the speci¿cities of exchange
of 137Cs in the organism of cows during the dry period
is of interest due to the accumulation of the radionuclide in the mammary gland during the last months of
pregnancy.

Two exchange experiments were carried out to study
the exchange of 137Cs: during the dry period (a month
prior to calving) and during the lactation period (two

According to the data of Table 1, during the dry period
the content of 137Cs in the diet of experimental groups
was almost the same. During this physiological state
the degree of “true” absorption of 137Cs is 1.9–12.1 %,
which is considerably lower than the value, described
in the literature [7, 8]. This may be explained by the
structure of the diet, the basis of which was coarse
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feedstuffs (hay, straw), characterized by low coef¿cients of bioavailability for 137Cs [9, 10, 12]. It is noteworthy that the introduction of microelement additives
to the diet decreases the absorption of 137Cs in the animals of groups 2 and 3 compared to the control group.
Here they demonstrate negative balance of 137Cs, i. e.
it is removed from the organism in somewhat larger
amounts than it has been introduced with the nutrition –
by 7.0 and 5.0 % respectively. At the same time, the
animals of group 4 demonstrate sharp, almost threefold increase of “true” absorption of this radionuclide.
It is possible that the decrease in absorption for animals of groups 2 and 3 is related to the normalization
of microelement nutrition, which decreases the absorption of mineral elements by the principle of feedback.
A contrary picture was registered for animals of group
4. This sharp increase in absorption may be explained
by the biological role of cobalt, the level of which in
the diet of the animals of this group was exceeding the
norm by 70 %. It is known that one of the natural absorbents for 137Cs is dietary ¿ber, forming rather a stable
complex with the radionuclide. Cobalt is an ingredient
of cyanocobalamine (vitamin ȼ12), which, in its turn,
is a coenzyme of methylmalonyl CoA mutase. The latter is one of the key enzymes for ¿ber fermentation by
the symbiotic microÀora of the rumen. Therefore, the
increase in cobalt content could stimulate the increase
in cellulosolytic activity of microÀora, which was the
reason of the increase in 137Cs bioavailability from the
feedstuffs of the diet.
The share of each way of radionuclide removal was
estimated for more detailed evaluation of the impact of
microelements on metabolism of 137Cs.
The addition of different doses of microelement salts
to the diet of cows during the dry period has different impact on the removal of 137Cs. The values for removal of 137Cs with feces do not differ signi¿cantly for
cows of groups 2 and 3 (Ɋ > 0.05), whereas the values for cows of group 4 are reliably lower (Ɋ < 0.01)

(74.1 ± 2.9 %), i. e. the coef¿cient of “true” absorption
is 25.9 against 5–10 in the ¿rst three groups. During
this physiological period the removal of 137Cs with urine
is reliably higher for cows of groups 2–4 (11.5í13.8 %)
compared to group 1, and in group 4 it is removed 1.7
times more intensively than in group 1 (Ɋ > 0.05).
Therefore, the de¿ciency of microelements in the diet
of cows during the dry period promotes the accumulation of 137Cs in their tissues. The addition of microelements (especially iodine) enhances the removal of 137Cs
due to the radionuclide, accumulated in tissues, and reduces the storage of radionuclide in the organism.
The increase in the cobalt content in the diet of dry
cows with stable level of iodine and copper promotes
insigni¿cant increase in the removal of 137Cs with urine
and its considerable reduced removal with feces.
Metabolism of 137Cs in the organism of cows during the lactation period. The lactation period of cows
under study coincided with their going to the pasture.
Therefore, during the exchange experiment the lactating cows (the end of the second month of lactation)
were fed with pasture grass of natural ¿elds, mowed
herbage and compound feed with microelement additives. The radioactivity of the nutrition of animals during this period increased considerably (22–26-fold)
and amounted to 17–22 kBq per day; at the same time
high bioavailability of 137Cs was revealed (Table 2).
The study results demonstrated that during this period the “true” absorption of 137Cs in the gastrointestinal tract increases sharply and Àuctuates in the range
of 62.9–67.9 %. Intergroup differences are unreliable.
However, the tendency is similar to that of the dry period: the least absorption (62.9 %) is noted for animals
of group 2 and the highest absorption (67.9 %) – for
cows of group 4.
During this period the removal of 137Cs in terms of
percentage was found to be less compared to the dry
period, but the absolute amounts of removal via this

Table 1. The coef¿cient of “true” absorption of 137Cs in cows during the dry period, % from the introduced amount
Index
Input with the diet, Bq/day
Removal from the organism, Bq/day
Including feces
Including urine

Group of cows
1

2

3

4

880.1 ± 0.9
871.4 ± 0.3
90.1 ± 5.2
8.0 ± 1.3

892.6 ± 2
955.3 ± 0.4
94.8 ± 4.1
11.5 ± 0.5*

895.1 ± 5
937.8 ± 0.2
92.3 ± 4.2
11.9 ± 1.1*

887.7 ± 7
785.5 ± 0.2
74.1 ± 2.9**
13.8 ± 2.0*

*Statistically reliable difference as regards group 1 (Ɋ < 0.05); ** Ɋ < 0.01.
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Fig. 1. The dynamics of 137Cs in colostrum milk: 1 – group 1; 2 – group 2; 3 – group 3; 4 – group 4

route were almost an order higher. Here the differences between absolute amounts of 137Cs, removed with
the urine of cows under study compared to the control
group, were statistically unreliable. This index for the
animals of group 2 was reliably (Ɋ < 0.05) higher compared to group 1 and relatively higher as regards groups
3 and 4. 3í3.6 % 137Cs out of the amount, introduced
with the diet, were removed with milk per day. The
highest index of 137Cs removal with urine was noted for
cows of group 4.
The introduction of the mentioned microelements
into the diet of cows, de¿cient in the content of copper, iodine and cobalt, in the amounts, meeting their
required needs, decreases the removal of 137Cs with
milk and increases its accumulation in the organism.

The increase of the level of cobalt in the diet of cows
above required amounts determines the reduction of its
total removal from the organism and thus the increase
of 137Cs accumulation in tissues and its enhanced removal with milk.
The daily dynamics of 137Cs removal with colostrum
milk during the ¿rst 24 h after calving, milk yields I,
II, and III, and on the 2nd, 3rd and 5th days was studied.
The data, presented in Figures 1 and 2, testify that
both the concentration of 137Cs in colostrum milk and
the transfer coef¿cient on the ¿rst day after calving are
very low; they increase gradually and reliably in the
course of 5 days of lactation almost 2.5-fold. It may
be explained by probable sharp decrease in the organic

Table 2. The coef¿cient of “true” absorption of 137Cs in cows during the lactation period, % from the introduced amount
Index
Input with the diet, kBq/day
Removal from the organism, kBq/day
Including feces, %
With urine, %
With milk, %

Group of cows
1

2

3

4

19.4 ± 1.4
8.7 ± 0.2
35.5 ± 4.4
6.1 ± 0.5
3.0 ± 0.3

17.5 ± 1.9
8.4 ± 0.2
37.1 ± 6.2
7.4 ± 0.2*
3.4 ± 0.5

19.1 ± 1.6
8.3 ± 0.3
34.5 ± 4.0
5.7 ± 0.2
3.1 ± 0.4

22.1 ± 5.9
8.9 ± 0.6
32.1 ± 0.9
4.5 ± 1.6
3.6 ± 0.9

* Statistically reliable difference as regards group 1 (Ɋ < 0.05).
36

AGRICULTURAL SCIENCE AND PRACTICE Vol. 2 No. 3 2015

INFLUENCE OF COPPER, COBALT AND IODINE MICROELEMENTS ON THE EXCHANGE

Fig. 2. The coef¿cients of transfer of 137Cs into colostrum milk: 1 – group 1; 2 – group 2; 3 – group 3; 4 – group 4

Fig. 3. Dynamics of 137Cs in cow milk by lactation months: 1 – group 1; 2 – group 2; 3 – group 3; 4 – group 4

Figures 3–5 present the dynamics of average daily
milk yields, milk radioactivity and transfer coef¿cients
for 137Cs during lactation. These data testify to the fact
that during 100 days of the lactation the milk radioactivity was relatively low (15–66 Bq/l). Intergroup
differences are unreliable during this period for all
the groups, except for group 3. Milk radioactivity for

cows of group 3 was considerably lower compared to
animals of groups 1, 2, and 4 (Ɋ < 0.05). By autumn
(September) the concentration of 137Cs in cow milk of
all the groups increased sharply and exceeded 100 Bq/l.
The comparison of the dynamics of speci¿c radioactivity of 137Cs in milk and its content in the diet of cows
during the speci¿ed period demonstrates certain differences. For instance, if the Àuctuations of radioactivity of 137Cs in the diet of cows during the experiment
are of sinusoid character, the radioactivity in cow milk
increases linearly by the end of experimental period.
These differences are explained by the decrease in milk
productivity of cows in the ¿nal period of lactation, as
it is known that the concentration of 137Cs in milk is
inversely related to milk yield [5, 7]. Different levels of
copper, cobalt and iodine in the diet of cows have different impact on the content of 137Cs in milk.

AGRICULTURAL SCIENCE AND PRACTICE Vol. 2 No. 3 2015

37

ingredient and the enhanced share of the aqueous phase
in colostrum milk. No intergroup differences were revealed during two ¿rst days. The least speci¿c radioactivity of colostrum milk was noted for cows of group
3. During the studies the level of 137Cs increases almost
by 100 %, whereas it increases by 400–500 % in colostrum milk of cows from groups 1 and 4. Therefore,
the enhanced share of the aqueous phase results in the
increase in the concentration of 137Cs in the colostrum
milk of cows.

PRISTER et al.

Fig. 4. Coef¿cients of transfer of 137Cs into cow milk by lactation months: 1 – group 1; 2 – group 2; 3 – group 3; 4 – group 4

Fig. 5. Average daily milk yield of cows by lactation months: 1 – group 1; 2 – group 2; 3 – group 3; 4 – group 4

For instance, the difference for cows of group 2 does
not exceed 10 % as regards the control (1st) group and
is statistically unreliable. At the same time the concentration of 137Cs in cow milk of group 3 was found to be
20–28 % lower as regards the control (Ɋ < 0.05í0.01).
The difference in speci¿c activity of 137Cs in cow milk
of group 4 compared to group 1 is insigni¿cant at most
stages of the studies.
It is known that the concentration of 137Cs in milk
depends both on its content in feedstuffs and on the
level of milk productivity of cows. That is why the
coef¿cient of transfer into milk (CT) is used to estimate
the degree of 137Cs transfer into milk. It is mathematically
de¿ned as a share of radionuclide, removed from 1 l of
milk (in per cent), from the amount, input with nutrition.

in the dynamics of CT 137Cs in milk and the dynamics
of its content in feedstuffs for the studied period. Thus,
with low level of 137Cs activity in the diet of animals
at the end of July, the value of CT for radionuclide in
milk did not exceed 0.44–0.59 % and was the highest
for the whole period of studies. With maximal pollution in September, the value of CT for 137Cs in milk was
0.15–0.20 %, i. e. it was close to the minimum. The
lowest value for CT was in June – 0.07–0.13 %.

The results of our studies testify to the Àuctuations
in the degree of CT for 137Cs in milk during lactation
(Fig. 4). Noteworthy is a contrary direction of changes

The data presented testi¿es to the fact that the increase in the content of cobalt, copper and iodine in
the diet of cows of groups 2 and 3 promotes the reduction in CT of 137Cs in milk. This reduction is statistically
reliable for cows of group 3 compared to group 1 (P <
< 0.05). The increase in the level of cobalt concentration in the diet of group 4 cows leads to the increase
in CT of 137Cs in milk on several stages of studies, due
to which the value of CT for animals of this group was
higher compared to the control.
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A considerably higher degree of radionuclide removal with cow milk on initial stages of lactation is
noteworthy in the study of the quantitative aspect of
137
Cs removal with milk in the daily milk yield. The
highest total removal of 137Cs with milk takes place
during the period of the highest lactation level (increasing the milk yield) – 4.1–6.6 % from the total amount
of radionuclide, consumed with the feedstuffs, and the
lowest – on the stage of lactation decline – 0.64–1.2 %
from the total content of radionuclide in the feedstuff.
As the dynamics of total removal of 137Cs with milk
in the daily milk yield does not coincide with that of the
content of radionuclide in the feedstuffs and the dynamics of CT of 137Cs in milk, the results obtained testify
to the impact of endogenous factors on the depositing
of radionuclide in the tissues of animals and its removal with milk. The reason may be found in the decreased rate of exchange between the blood circulatory system and the mammary gland of cows during
lactation. It should be noted that the highest level of
137
Cs removal with milk in the daily yield is observed
for cows of group 4 and the low level – for cows of
group 2.
The differences revealed may be explained by the
increase in the milk yield for cows of experimental
groups, the diet of which was added different amounts
of microelements; ¿rst of all, it concerns the cows of
group 4, characterized by the highest level of milk productivity and also the highest CT of 137Cs in milk.

During the lactation period the radioactivity of the
diet increases 22–26-fold and “true” absorption of
radiocesium in the gastrointestinal tract is sharply
increased, the intergroup differences are unreliable
and there is a tendency, remarkable for the dry period, – the least absorption is noted for the required
consumption of microelements (group 2) and the
highest – for the enhanced level of cobalt (group 4).
The analysis of absorption coef¿cient during the dry
period and lactation period testi¿es to the re-distribution of processes of absorption and removal of
137
Cs between urine and milk.
The concentration of 137Cs in the colostrum milk
of cows in the ¿rst 24 h is rather low and it is gradually reliably increased (in the course of 5 days) 2.5fold. The least speci¿c radioactivity of colostrum
milk was noted for cows of group 3, who received
the diet with 70 % more iodine compared to the requirements. The radioactivity of colostrum milk for
animals of groups 1 and 4 increased 4–5-fold and
was the highest.
ȼɩɥɢɜ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ ɦɿɞɿ, ɤɨɛɚɥɶɬɭ ɿ ɣɨɞɭ ɧɚ ɨɛɦɿɧ
137
ɋs ɜ ɨɪɝɚɧɿɡɦɿ ɤɨɪɿɜ ɡɚ ɪɿɡɧɨɝɨ ɮɿɡɿɨɥɨɝɿɱɧɨɝɨ ɫɬɚɧɭ
Ȼ. ɋ. ɉɪɢɫɬɟɪ, ȼ. ɉ. ɋɥɚɜɨɜ, ȼ. Ɇ. Ȼɿɞɟɧɤɨ
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ȼɭɥ. Ʌɢɫɨɝɿɪɫɶɤɚ, 12, Ʉɢʀɜ, ɍɤɪɚʀɧɚ, 03680

The increase in the level of cobalt in the diet by
70 % with stable content of copper and iodine leads to
the increase of “true” absorption of 137Cs, insigni¿cant
increase in the removal with urine and decrease in the
removal with feces.

Ɇɟɬɚ. Ɉɰɿɧɢɬɢ ɜɩɥɢɜ ɞɨɛɚɜɨɤ ɫɨɥɟɣ ɦɿɞɿ, ɤɨɛɚɥɶɬɭ ɿ
ɣɨɞɭ ɞɨ ɪɚɰɿɨɧɭ ɫɭɯɨɫɬɿɣɧɢɯ ɿ ɞɿɣɧɢɯ ɤɨɪɿɜ ɭ ɪɿɡɧɢɯ ɞɨɡɚɯ
ɧɚ ɜɫɦɨɤɬɭɜɚɧɧɹ ɿ ɜɢɜɟɞɟɧɧɹ 137ɋs ɡ ɨɪɝɚɧɿɡɦɭ. Ɇɟɬɨɞɢ.
Ⱦɨɫɥɿɞɢ ɜɢɤɨɧɭɜɚɥɢ ɧɚ ɮɟɪɦɿ ɜ ɇɚɪɨɞɢɰɶɤɨɦɭ ɪɚɣɨɧɿ
ɀɢɬɨɦɢɪɫɶɤɨʀ ɨɛɥ. ɡɚ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɢɦɢ ɦɟɬɨɞɢɤɚɦɢ.
Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɶ ɜɿɞɿɛɪɚɧɨ ɱɨɬɢɪɢ ɝɪɭɩɢ ɤɨɪɿɜ í ɚɧɚɥɨɝɿɜ ɱɨɪɧɨ-ɫɬɪɨɤɚɬɨʀ ɩɨɪɨɞɢ. Ɍɜɚɪɢɧɢ ɨɬɪɢɦɭɜɚɥɢ ɫɨɥɿ
ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ ɡ ɤɨɧɰɟɧɬɪɨɜɚɧɢɦɢ ɤɨɪɦɚɦɢ. ɉɢɬɨɦɭ
ɪɚɞɿɨɚɤɬɢɜɧɿɫɬɶ ɤɨɪɦɿɜ, ɤɚɥɭ, ɫɟɱɿ, ɦɨɥɨɤɚ ɜɢɡɧɚɱɚɥɢ
ɦɟɬɨɞɨɦ ɝɚɦɦɚ-ɫɩɟɤɬɪɨɦɟɬɪɿʀ ɧɚ ɚɧɚɥɿɡɚɬɨɪɿ ȺɆȺ-ɈɁɎ.
Ɋɟɡɭɥɶɬɚɬɢ. ɍ ɩɟɪɿɨɞ ɫɭɯɨɫɬɨɸ ɜɦɿɫɬ 137ɋs ɭ ɪɚɰɿɨɧɚɯ
ɤɨɪɿɜ ɞɨɫɥɿɞɧɢɯ ɝɪɭɩ ɛɭɜ ɩɪɚɤɬɢɱɧɨ ɨɞɧɚɤɨɜɢɦ, ɚ ɜɢɜɟɞɟɧɧɹ ɣɨɝɨ ɡ ɨɪɝɚɧɿɡɦɭ ɬɜɚɪɢɧ ɜɢɹɜɢɥɨɫɹ ɪɿɡɧɢɦ
ɡɚɥɟɠɧɨ ɜɿɞ ɜɩɥɢɜɭ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ ɧɚ ɫɬɭɩɿɧɶ ɡɚɫɜɨɽɧɧɹ ɪɚɞɿɨɧɭɤɥɿɞɚ. Ɂɪɨɫɬɚɧɧɹ ɜɢɳɟ ɧɨɪɦɚɬɢɜɿɜ ɪɿɜɧɹ ɦɿɞɿ
ɿ ɤɨɛɚɥɶɬɭ ɧɚ 30 %, ɚ ɣɨɞɭ – ɧɚ 70 % ɫɩɪɢɹɽ ɡɦɟɧɲɟɧɧɸ
«ɜɢɞɢɦɨɝɨ» ɜɫɦɨɤɬɭɜɚɧɧɹ ɰɟɡɿɸ ɬɚ ɩɿɞɫɢɥɸɽ ɜɢɜɟɞɟɧɧɹ
ɣɨɝɨ ɡ ɨɪɝɚɧɿɡɦɭ ɡɚ ɪɚɯɭɧɨɤ ɪɚɞɿɨɧɭɤɥɿɞɚ, ɧɚɤɨɩɢɱɟɧɨɝɨ
ɭ ɬɤɚɧɢɧɚɯ. Ɋɚɞɿɨɚɤɬɢɜɧɿɫɬɶ ɪɚɰɿɨɧɭ ɬɜɚɪɢɧ ɭ ɩɟɪɿɨɞ
ɥɚɤɬɚɰɿʀ ɫɭɬɬɽɜɨ ɡɛɿɥɶɲɢɥɚɫɹ (ɭ 22–26 ɪɚɡɿɜ) ɿ ɫɬɚɧɨɜɢɥɚ
17–22 ɤȻɤ ɡɚ 1 ɞɨɛɭ, ɭ ɬɨɣ ɠɟ ɱɚɫ ɜɫɬɚɧɨɜɥɟɧɨ ɜɢɫɨɤɭ
ɛɿɨɥɨɝɿɱɧɭ ɞɨɫɬɭɩɧɿɫɬɶ ɪɚɞɿɨɧɭɤɥɿɞɚ. Ɂɪɨɫɬɚɧɧɹ ɜɦɿɫɬɭ
ɰɟɡɿɸ-137 ɭ ɪɚɰɿɨɧɚɯ ɤɨɪɿɜ ɭ ɩɚɫɨɜɢɳɧɢɣ ɩɟɪɿɨɞ ɩɨ-
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CONCLUSIONS
The vegetative feedstuffs of dairy cattle in Polissia
provide the requirement of cobalt for 30–35 %, iodine – for 25–30 %, copper – for 70 % in winter, and during the grazing period in summer – for 25, 35, and 60
% respectively.
During the dry period the forti¿cation of the diet of
cows, de¿cient in microelements, inÀuences the metabolism of radionuclides in the organism of animals.
The excess of the level of copper and cobalt of 30 %
above the requirements, and iodine – 70 % above them
promotes the decrease of “true” absorption of 137Cs and
enhances the removal of 137Cs from the organism due to
the one, accumulated in the tissues, thus decreasing its
accumulation in the organism.

PRISTER et al.
ɜ’ɹɡɚɧɨ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɡɚɛɪɭɞɧɟɧɢɯ ɭɝɿɞɶ. ɉɢɬɨɦɚ
ɪɚɞɿɨɚɤɬɢɜɧɿɫɬɶ ɦɨɥɨɤɚ ɤɨɪɿɜ ɛɭɥɚ ɧɚɣɦɟɧɲɨɸ ɭ ɬɪɚɜɧɿ;
ɧɟɡɧɚɱɧɟ ʀʀ ɡɛɿɥɶɲɟɧɧɹ (50–65 Ȼɤ/ɥ) ɜɿɞɦɿɱɟɧɨ ɜ ɱɟɪɜɧɿ,
ɥɢɩɧɿ ɿ ɫɟɪɩɧɿ. ɋɭɬɬɽɜɨ ɩɿɞɜɢɳɢɥɚɫɹ ɪɚɞɿɨɚɤɬɢɜɧɿɫɬɶ
ɦɨɥɨɤɚ ɤɨɪɿɜ ɭ ɜɟɪɟɫɧɿ ɬɚ ɠɨɜɬɧɿ (150–184 Ȼɤ/ɥ).
Ɂɛɚɝɚɱɟɧɧɹ ɪɚɰɿɨɧɭ ɬɜɚɪɢɧ 3-ʀ ɞɨɫɥɿɞɧɨʀ ɝɪɭɩɢ ɦɿɞɞɸ,
ɤɨɛɚɥɶɬɨɦ ɿ ɣɨɞɨɦ ɫɩɪɢɹɥɨ ɡɧɢɠɟɧɧɸ ɪɚɞɿɨɚɤɬɢɜɧɨɫɬɿ
ɦɨɥɨɤɚ ɤɨɪɿɜ ɩɨɪɿɜɧɹɧɨ ɡ ɦɨɥɨɤɨɦ ɤɨɪɿɜ 1-ʀ ɤɨɧɬɪɨɥɶɧɨʀ
ɝɪɭɩɢ, ɚ ɬɚɤɨɠ ɡ ɦɨɥɨɤɨɦ ɬɜɚɪɢɧ 4-ʀ ɞɨɫɥɿɞɧɨʀ ɝɪɭɩɢ. ɍ
ɥɚɤɬɚɰɿɣɧɢɣ ɩɟɪɿɨɞ ɧɚɣɦɟɧɲɟ ɜɫɦɨɤɬɭɜɚɧɧɹ ɪɚɞɿɨɧɭɤɥɿɞɚ ɛɭɥɨ ɡɚ ɧɨɪɦɚɬɢɜɧɨɝɨ ɜɠɢɜɚɧɧɹ ɭɫɿɯ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ, ɚ ɧɚɣɛɿɥɶɲɟ – ɡɚ ɩɿɞɜɢɳɟɧɨɝɨ ɫɩɨɠɢɜɚɧɧɹ ɥɢɲɟ
ɤɨɛɚɥɶɬɭ. ȼɢɫɧɨɜɤɢ. Ɋɨɫɥɢɧɧɿ ɤɨɪɦɢ ɭ ɡɨɧɿ ɉɨɥɿɫɫɹ ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɨɬɪɟɛɢ ɦɨɥɨɱɧɨɝɨ ɫɤɨɬɚ ɭ ɡɢɦɨɜɢɣ ɩɟɪɿɨɞ
ɩɨ ɤɨɛɚɥɶɬɭ ɧɚ 30í35 %, ɣɨɞɭ – ɧɚ 25í30 %, ɦɿɞɿ – ɧɚ
70 %, ɚ ɥɿɬɨɦ ɭ ɩɚɫɨɜɢɳɧɢɣ ɩɟɪɿɨɞ ɜɿɞɩɨɜɿɞɧɨ ɧɚ 25,
35 ɢ 60 %. Ɂɛɚɝɚɱɟɧɧɹ ɪɚɰɿɨɧɿɜ ɤɨɪɿɜ ɦɿɤɪɨɟɥɟɦɟɧɬɚɦɢ
ɫɩɪɢɱɢɧɹɽ ɡɧɢɠɟɧɧɹ ɜɫɦɨɤɬɭɜɚɧɧɹ 137ɋs ɭ ɲɥɭɧɤɨɜɨɤɢɲɤɨɜɨɦɭ ɬɪɚɤɬɿ ɿ ɡɦɟɧɲɟɧɧɹ ɣɨɝɨ ɩɟɪɟɯɨɞɭ ɜ ɦɨɥɨɤɨ
ɤɨɪɿɜ.
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɪɚɞɿɨɚɤɬɢɜɧɟ ɡɚɛɪɭɞɧɟɧɧɹ, ɦɿɤɪɨɟɥɟɦɟɧɬɢ, ɨɛɦɿɧ 137ɋs ɜ ɨɪɝɚɧɿɡɦɿ ɤɨɪɿɜ, ɫɭɯɨɫɬɿɣɧɿ ɿ ɞɿɣɧɿ
ɤɨɪɨɜɢ.
ȼɥɢɹɧɢɟ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɦɟɞɢ, ɤɨɛɚɥɶɬɚ ɢ ɣɨɞɚ
ɧɚ ɨɛɦɟɧ 137Cs ɜ ɨɪɝɚɧɢɡɦɟ ɤɨɪɨɜ ɩɪɢ ɪɚɡɧɨɦ
ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ
Ȼ. ɋ. ɉɪɢɫɬɟɪ, ȼ. ɉ. ɋɥɚɜɨɜ, ȼ. ɇ. Ȼɢɞɟɧɤɨ

ɜɪɟɦɹ ɭɫɬɚɧɨɜɥɟɧɚ ɜɵɫɨɤɚɹ ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɞɨɫɬɭɩɧɨɫɬɶ
ɪɚɞɢɨɧɭɤɥɢɞɚ. ȼɨɡɪɚɫɬɚɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɰɟɡɢɹ-137 ɜ
ɪɚɰɢɨɧɚɯ ɤɨɪɨɜ ɜ ɩɚɫɬɛɢɳɧɵɣ ɩɟɪɢɨɞ ɫɜɹɡɚɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɚɝɪɹɡɧɟɧɧɵɯ ɭɝɨɞɢɣ. ɍɞɟɥɶɧɚɹ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ ɦɨɥɨɤɚ ɤɨɪɨɜ ɧɚɢɦɟɧɶɲɟɣ ɛɵɥɚ ɜ ɦɚɟ;
ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɟɟ ɭɜɟɥɢɱɟɧɢɟ (50–65 Ȼɤ/ɥ) ɨɬɦɟɱɟɧɨ
ɜ ɢɸɧɟ, ɢɸɥɟ ɢ ɚɜɝɭɫɬɟ. ɋɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɥɚɫɶ
ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ ɦɨɥɨɤɚ ɤɨɪɨɜ ɜ ɫɟɧɬɹɛɪɟ ɢ ɨɤɬɹɛɪɟ
(150–184 Ȼɤ/ɥ). Ɉɛɨɝɚɳɟɧɢɟ ɪɚɰɢɨɧɚ ɠɢɜɨɬɧɵɯ 3-ɣ
ɨɩɵɬɧɨɣ ɝɪɭɩɩɵ ɦɟɞɶɸ, ɤɨɛɚɥɶɬɨɦ ɢ ɣɨɞɨɦ ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɫɧɢɠɟɧɢɸ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ ɦɨɥɨɤɚ ɤɨɪɨɜ ɜ
ɫɪɚɜɧɟɧɢɢ ɫ ɦɨɥɨɤɨɦ ɤɨɪɨɜ 1-ɣ ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɵ,
ɚ ɬɚɤɠɟ ɫ ɦɨɥɨɤɨɦ ɠɢɜɨɬɧɵɯ 4-ɣ ɨɩɵɬɧɨɣ ɝɪɭɩɩɵ. ȼ
ɥɚɤɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɧɚɢɦɟɧɶɲɟɟ ɜɫɚɫɵɜɚɧɢɟ ɪɚɞɢɨɧɭɤɥɢɞɚ ɛɵɥɨ ɩɪɢ ɧɨɪɦɚɬɢɜɧɨɦ ɩɨɬɪɟɛɥɟɧɢɢ ɜɫɟɯ
ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ, ɚ ɧɚɢɛɨɥɶɲɟɟ – ɩɪɢ ɩɨɜɵɲɟɧɧɨɦ
ɩɨɬɪɟɛɥɟɧɢɢ ɬɨɥɶɤɨ ɤɨɛɚɥɶɬɚ. ȼɵɜɨɞɵ. Ɋɚɫɬɢɬɟɥɶɧɵɟ
ɤɨɪɦɚ ɜ ɡɨɧɟ ɉɨɥɟɫɶɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɬɪɟɛɧɨɫɬɶ ɦɨɥɨɱɧɨɝɨ ɫɤɨɬɚ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɩɨ ɤɨɛɚɥɶɬɭ ɧɚ 30í35 %,
ɣɨɞɭ – ɧɚ 25í30 %, ɦɟɞɢ – ɧɚ 70 %, ɚ ɥɟɬɨɦ ɜ ɩɚɫɬɛɢɳɧɵɣ ɩɟɪɢɨɞ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 25, 35 ɢ 60 %. Ɉɛɨɝɚɳɟɧɢɟ ɪɚɰɢɨɧɨɜ ɤɨɪɨɜ ɦɢɤɪɨɷɥɟɦɟɧɬɚɦɢ ɫɩɨɫɨɛɫɬɜɭɟɬ
ɫɧɢɠɟɧɢɸ ɜɫɚɫɵɜɚɧɢɹ 137ɋs ɜ ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɨɦ
ɬɪɚɤɬɟ ɢ ɭɦɟɧɶɲɟɧɢɸ ɟɝɨ ɩɟɪɟɯɨɞɚ ɜ ɦɨɥɨɤɨ ɤɨɪɨɜ.
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɚɞɢɨɚɤɬɢɜɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ, ɦɢɤɪɨɷɥɟɦɟɧɬɵ, ɨɛɦɟɧ 137ɋs ɜ ɨɪɝɚɧɢɡɦɟ ɤɨɪɨɜ, ɫɭɯɨɫɬɨɣɧɵɟ
ɢ ɥɚɤɬɢɪɭɸɳɢɟ ɤɨɪɨɜɵ.
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