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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 137Cs 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.
Specific radioactivity of feedstuffs, feces, urine, milk was defined by the gamma-spectrometry method using
AMA-OZF analyzer. Results. During the dry period the content of 13Cs 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 dur-
ing 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 13/Cs content in the diet of cows during the
grazing period is related to the use of contaminated fields. In May specific radioactivity of cow milk was the
lowest; its insignificant 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 fortification of the diet of animals
of the 3dexperimental group with copper, cobalt, and iodine promoted the decrease in the radioactivity of cow
milk comparing the cow milk of the 1¢experimental group and the milk of the 4thexperimental 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 vegeta-
tive 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 fortification of the diet of cows with microelements promotes the decrease in the absorption of 131Cs in the
gastrointestinal tract and its reduced transfer into cow milk.

Keywords: radioactive contamination, microelements, 13fCs exchange in the organism of cows, dry and lactat-
ing cows.
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INTRODUCTION

Because of radioactive contamination of a part ofthe
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

AGRICULTURAL SCIENCE AND PRACTICE Vol.2 No. 3 2015

explained, firstly, 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 live-
stock products. In addition to other countermeasures,
one of efficient 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 regula-
tors is defined 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 coun-
termeasures after the Chernobyl catastrophe [3].

This study was aimed at estimating the impact of the
introduction of microelements to the nutrition of lac-
tating and dry cows on the absorption and removal of
131Cs 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 185-555 kBg/m2
Four groups of cows - black-and-white sbreeds, 5 ye-
ars 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 sul-
phate, and cobaltic chloride in the amounts of 5, 120
and 15 mg per capita per day respectively, which co-
vered the required norm of these microelements for ani-
mals. 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 chlo-
ride, 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].

Two exchange experiments were carried out to study
the exchange of 13fCs: during the dry period (a month
prior to calving) and during the lactation period (two
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months after the lactation started) following the tradi-
tional methods [4]. The material under study was feed-
stuffs, urine, feces, colostrum milk and milk. The dy-
namics of 13fCs removal with colostrum milk and milk
during lactation was studied. The samples of colostrum
milk were obtained from the first milk yield of cows on
the first day after calving, and on the 2rdand 3rddays -
average samples from each cow for one day. The ave-
rage sample of milk for 7 days was used for radiolo-
gical studies. Specific radioactivity of 13fCs was de-
termined by gamma-spectrometry using AMA-OZF
analyzer, the detecting block being a spectrometric
scintillation block, type 6931-20, with energy exten-
sion for gamma-line of 13[Cs in 12.5 %.

The experiments allowed studying the exchange of
131Cs in cows during dry and lactation periods.

It is known that the absorption of 13fCs in the gastro-
intestinal tract of ruminants is characterized by some
specificities, one of which being the reabsorption ofthe
absorbed radionuclide in large intestines [5]. This pro-
cess is called endogenous excretion, it influences the
degree oftrue absorption considerably [6], the determi-
nation of which is related to significant methodological
difficulties. So called “true” absorption was defined by
the formula:

f =(Q- F) 100 %,

where f1- coefficient of absorption of 131Cs from the
gastrointestinal tract in blood out ofthe one, introduced
with the nutrition, %; Q - total amount of 13Cs, intro-
duced 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), Bqg/
day; F - removal of 13Cs with feces, Bg/day; 100 -
coefficient of conversion in percentage units.

RESULTS AND DISCUSSION

Exchange ofI37Cs in the organism o fcows during the
dry period. The study of the specificities of exchange
of 131Cs in the organism of cows during the dry period
is of interest due to the accumulation of the radionu-
clide in the mammary gland during the last months of
pregnancy.

According to the data of Table 1, during the dry period
the content of 13[Cs in the diet of experimental groups
was almost the same. During this physiological state
the degree of “true” absorption of 13%Cs 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 coeffi-
cients of bioavailability for 131Cs [9, 10, 12]. It is note-
worthy that the introduction of microelement additives
to the diet decreases the absorption of 13«Cs in the ani-
mals of groups 2 and 3 compared to the control group.
Here they demonstrate negative balance of 13Cs, 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 three-
fold increase of “true” absorption of this radionuclide.
It is possible that the decrease in absorption for ani-
mals of groups 2 and 3 is related to the normalization
of microelement nutrition, which decreases the absorp-
tion 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 ofthe animals of this group was exceeding the
norm by 70 %. It is known that one ofthe natural absor-
bents for 13%Cs is dietary fiber, forming rather a stable
complex with the radionuclide. Cobalt is an ingredient
of cyanocobalamine (vitamin B12, which, in its turn,
is a coenzyme of methylmalonyl CoA mutase. The lat-
ter is one of the key enzymes for fiber fermentation by
the symbiotic microflora of the rumen. Therefore, the
increase in cobalt content could stimulate the increase
in cellulosolytic activity of microflora, which was the
reason of the increase in 13/Cs bioavailability from the
feedstuffs of the diet.

The share of each way of radionuclide removal was
estimated for more detailed evaluation ofthe impact of
microelements on metabolism of 13TCs.

The addition of different doses of microelement salts
to the diet of cows during the dry period has diffe-
rent impact on the removal of 13fCs. The values for re-
moval of 13fCs with feces do not differ significantly for
cows of groups 2 and 3 (P > 0.05), whereas the va-
lues for cows of group 4 are reliably lower (P < 0.01)

(74.1 £ 2.9 %), i. e the coefficient of “true” absorption
is 25.9 against 5-10 in the first three groups. During
this physiological period the removal of 13fCs with urine
is reliably higher for cows ofgroups 2-4 (11.5-13.8 %)
compared to group 1, and in group 4 it is removed 1.7
times more intensively than in group 1 (P > 0.05).

Therefore, the deficiency of microelements in the diet
of cows during the dry period promotes the accumula-
tion of 13fCs in their tissues. The addition of microele-
ments (especially iodine) enhances the removal of 13TCs
due to the radionuclide, accumulated in tissues, and re-
duces 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
insignificant increase in the removal of 13CCs with urine
and its considerable reduced removal with feces.

Metabolism of I3/Cs in the organism of cows dur-
ing the lactation period. The lactation period of cows
under study coincided with their going to the pasture.
Therefore, during the exchange experiment the lactat-
ing cows (the end of the second month of lactation)
were fed with pasture grass of natural fields, mowed
herbage and compound feed with microelement addi-
tives. The radioactivity ofthe nutrition of animals dur-
ing this period increased considerably (22-26-fold)
and amounted to 17-22 kBq per day; at the same time
high bioavailability of 13fCs was revealed (Table 2).

The study results demonstrated that during this pe-
riod the “true” absorption of 13Cs in the gastrointesti-
nal tract increases sharply and fluctuates in the range
0f 62.9-67.9 %. Intergroup differences are unreliable.
However, the tendency is similar to that of the dry pe-
riod: 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 13Cs 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 coefficient of “true” absorption of 13/Cs in cows during the dry period, % from the introduced amount

Index
1
Input with the diet, Bg/day 880.1 + 0.9
Removal from the organism, Bg/day 871.4+ 0.3
Including feces 90.1 £ 5.2
Including urine 8.0+ 13

Group of cows

2 3 4
892.6 + 2 895.1+5 887.7+7
9553 +04 937.8+0.2 7855+ 0.2
948 £ 41 923 +42 74.1 £ 2.9%*
115+ 0.5* 119+ 1.1* 13.8 £ 2.0*

*Statistically reliable difference as regards group 1 (P < 0.05); **P < 0.01.
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Fig. 1. The dynamics of 131Cs in colostrum milk: 1- group 1; 2 - group 2; 3- group 3; 4 - group 4

route were almost an order higher. Here the differen-
ces between absolute amounts of 13fCs, 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 (P < 0.05) higher com-
pared to group 1 and relatively higher as regards groups
3 and 4. 3-3.6 % 13[Cs out of the amount, introduced
with the diet, were removed with milk per day. The
highest index of 131Cs removal with urine was noted for
cows ofgroup 4.

The introduction of the mentioned microelements
into the diet of cows, deficient in the content of cop-
per, iodine and cobalt, in the amounts, meeting their
required needs, decreases the removal of 13fCs 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 13Cs accumulation in tissues and its enhanced re-
moval with milk.

The daily dynamics of 137Cs removal with colostrum
milk during the first 24 h after calving, milk yields I,
Il, and 111, and on the 2rd 3rdand 5thdays was studied.

The data, presented in Figures 1 and 2, testify that
both the concentration of 137Cs in colostrum milk and
the transfer coefficient on the first 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 coefficient of “true” absorption of 137Cs in cows during the lactation period, % from the introduced amount

Index
1
Input with the diet, kBg/day 194+ 14
Removal from the organism, kBg/day 8.7+0.2
Including feces, % 355144
With urine, % 6.1 + 05
With milk, % 3.0+03

* Statistically reliable difference as regards group 1 (P < 0.05).
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Group of cows

2 3 4
175+ 19 191+ 16 22.1+59
8.4+0.2 83+0.3 8.9+0.6
37.1+£6.2 345+40 32.1+09
7.4 % 0.2* 57+0.2 45+ 16
3.4+05 31+04 3.6+09
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Fig. 2. The coefficients of transfer of 13Cs into colostrum milk: 1- group 1, 2 - group 2; 3- group 3; 4 - group 4

Fig. 3. Dynamics of 13Cs in cow milk by lactation months; 1-

ingredient and the enhanced share ofthe agqueous phase

in colostrum milk. No intergroup differences were re-

vealed during two first days. The least specific radioac-

tivity of colostrum milk was noted for cows of group

3. During the studies the level of 13Cs increases almost
by 100 %, whereas it increases by 400-500 % in co-

lostrum milk of cows from groups 1and 4. Therefore,

the enhanced share ofthe aqueous phase results in the

increase in the concentration of 131Cs in the colostrum

milk of cows.

Figures 3-5 present the dynamics of average daily
milk yields, milk radioactivity and transfer coefficients
for 131Cs during lactation. These data testify to the fact
that during 100 days of the lactation the milk radio-
activity was relatively low (15-66 Bg/l). Intergroup
differences are unreliable during this period for all
the groups, except for group 3. Milk radioactivity for
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group 1, 2 - group 2; 3- group 3; 4- group 4

cows of group 3 was considerably lower compared to
animals of groups 1, 2, and 4 (P < 0.05). By autumn
(September) the concentration of 13«Cs in cow milk of
all the groups increased sharply and exceeded 100 Bg/l.
The comparison of the dynamics of specific radioacti-
vity of 131Cs in milk and its content in the diet of cows
during the specified period demonstrates certain diffe-
rences. For instance, if the fluctuations of radioacti-
vity of 13«Cs 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 final period of lactation, as
it is known that the concentration of 13Cs in milk is
inversely related to milk yield [5, 7]. Different levels of
copper, cobalt and iodine in the diet of cows have dif-
ferent impact on the content of 131Cs in milk.
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Fig. 4. Coefficients of transfer of 131Cs 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

For instance, the difference for cows of group 2 does
not exceed 10 % as regards the control (1<) group and
is statistically unreliable. Atthe same time the concen-
tration of 131Cs in cow milk of group 3 was found to be
20-28 % lower as regards the control (P < 0.05-0.01).
The difference in specific activity of 13xCs in cow milk
ofgroup 4 compared to group 1is insignificant at most
stages ofthe studies.

It is known that the concentration of 13Cs in milk
depends both on its content in feedstuffs and on the
level of milk productivity of cows. That is why the
coefficient of transfer into milk (CT) is used to estimate
the degree of 13(Cs transfer into milk. It is mathematically
defined as a share of radionuclide, removed from 11 of
milk (in per cent), from the amount, input with nutrition.

The results of our studies testify to the fluctuations
in the degree of CTfor 131Cs in milk during lactation
(Fig. 4). Noteworthy is a contrary direction of changes
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:1- group 1; 2 - group 2; 3- group 3; 4 - group 4

in the dynamics of CT13Cs in milk and the dynamics
of its content in feedstuffs for the studied period. Thus,
with low level of 131Cs activity in the diet of animals
at the end of July, the value of CTfor radionuclide in
milk did not exceed 0.44-0.59 % and was the highest
for the whole period of studies. With maximal pollu-
tion in September, the value of CTfor 13[Cs in milk was
0.15-0.20 %, i. e. it was close to the minimum. The
lowest value for CTwas in June - 0.07-0.13 %.

The data presented testifies to the fact that the in-
crease in the content of cobalt, copper and iodine in
the diet of cows of groups 2 and 3 promotes the reduc-
tion in CTof 131Cs 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 concentra-
tion in the diet of group 4 cows leads to the increase
in CTof 131Cs in milk on several stages of studies, due
to which the value of CTfor animals of this group was
higher compared to the control.
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A considerably higher degree of radionuclide re-
moval with cow milk on initial stages of lactation is
noteworthy in the study of the quantitative aspect of
131Cs removal with milk in the daily milk yield. The
highest total removal of 13Cs with milk takes place
during the period ofthe highest lactation level (increa-
sing 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 131Cs with milk
inthe daily milk yield does not coincide with that ofthe
content of radionuclide in the feedstuffs and the dyna-
mics of CTof 131Cs in milk, the results obtained testify
to the impact of endogenous factors on the depositing
of radionuclide in the tissues of animals and its remo-
val with milk. The reason may be found in the de-
creased rate of exchange between the blood circula-
tory system and the mammary gland of cows during
lactation. It should be noted that the highest level of
131Cs 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; first of all, it concerns the cows of
group 4, characterized by the highest level of milk pro-
ductivity and also the highest CTof 131Cs in milk.

CONCLUSIONS

The vegetative feedstuffs of dairy cattle in Polissia
provide the requirement of cobalt for 30-35 %, iodi-
ne - for 25-30 %, copper - for 70 % in winter, and dur-
ing the grazing period in summer - for 25, 35, and 60
% respectively.

During the dry period the fortification of the diet of
cows, deficient in microelements, influences the me-
tabolism 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 131Cs and
enhances the removal of 13Cs from the organism due to
the one, accumulated in the tissues, thus decreasing its
accumulation in the organism.

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 13(Cs, insignificant
increase in the removal with urine and decrease in the
removal with feces.
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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 pe-
riod, - 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 coefficient during the dry
period and lactation period testifies to the re-distri-
bution of processes of absorption and removal of
131Cs between urine and milk.

The concentration of 13fCs in the colostrum milk
of cows in the first 24 h is rather low and it is gradu-
ally reliably increased (in the course of 5 days) 2.5-
fold. The least specific radioactivity of colostrum
milk was noted for cows of group 3, who received
the diet with 70 % more iodine compared to the re-
quirements. The radioactivity of colostrum milk for
animals of groups 1 and 4 increased 4-5-fold and
was the highest.

Bnnve mikpoeneMeHTIiB Mifi, KobanbTy i iogy Ha 06MiH
137Cs B opraHi3mi KopiB 3a pi3HOro (i3ioNnoriyHoro craHy
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MeTa. OuiHMTK BNAMB [06aBOK COMeil Mifi, KobanbTy i
Mofy [0 pauioHy CYXOCTIMHUX i AiHUX KOpPIBY Pi3HMX fo3ax
Ha BCMOKTYBaHHSA i BMBefeHHA 137Cs 3 opraHismy. MeTogu.
Jocnign BMKOHyBann Ha thepmi B HapoanubKoMy paioHi
XKnToMmpcbKoi 0671, 3a 3aranbHONPUAHATAMW METOAUKaMM.
[na pocnigXeHb BigibpaHo 4oTUPK rpynn Kopis - aHano-
riB YOPHO-CTPOKATOI Nopoan. TBapuHW OTPUMYBasU CONI
MIKPOeNieMeHTIB 3 KOHLEHTPOBaHUMU KopmMamu. [utomy
pafioakKTUBHICTb KOPMIB, Kasly, cedi, MO/0Ka BU3Ha4au
MeTOAOM ramma-creKTpomeTpii Ha aHanizaTopi AMA-O3®.
PesynbTatun. Y nepiog cyxoctot BMicT 13/Cs y pauioHax
KOpiB focnigHuX rpyn 6yB MPakTM4YHO OAHaKOBWM, a BU-
BefleHHS Oro 3 opraHismy TBapuH BWABWIOCA Pi3HUM
3a/1eXHO Bif BM/IMBY MiKPOE/EMEHTIB Ha CTYMNiHb 3aCBOEH-
HA pajioHyKniga. 3pocTaHHA BULLE HOPMATUBIB PiBHA Miji
i KobanbTy Ha 30 %, a iiogy - Ha 70 % cnpusie 3MEHLLIEHHIO
«BUMMOr0» BCMOKTYBaHHSA Le3it0 Ta MifCW/I0e BUBELEHHS
Moro 3 opraHismy 3a paxyHOK pagioHyKniga, Hakonm4eHoro
y TKaHvHax. PafioaKTMBHICTb paLioHy TBapuH y nMepioj
nakTauii cyTTeBo 36inblumnaca (y 22-26 pasiB) i cTaHOBUNA
17-22 KBk 3a 1 pgoby, y TOW >Xe 4ac BCTAHOBJ/IEHO BUCOKY
6i0N0riyHy JOCTYNHICTb PaioHyKnifa. 3pocTaHHA BMICTY
uesit-137 y pauioHax KopiB y nacoBuWHWIA nepiog no-
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B’A3aHO 3 BWKOPUCTAHHAM 3a6pyAHeHUX yrigb. Mutoma
pafioaKTUBHICTb MO/IOKa KOpiB 6y/na HaliMeHLLIOK Yy TpaBHi;
He3HauyHe 1T 36inbleHHs (50-65 Bk/n) BigMiveHO B YepBHi,
nunHi i cepnHi. CyTTeBO MigBULLMNACA pajioaKTUBHICTb
MO/IOKa KOpiB Yy BepecHi Ta XoBTHi (150-184 Bk/n).
36aradeHHs pauioHy TBapuH 3-i gocnigHol rpynu miggro,
KOGaNbTOM i A0f0M CMPUAN0 3HUXEHHI PagioaKTUBHOCTI
MOJI0Ka KOPiB NMOPIBHAHO 3 MOJIOKOM KOpiB 1-I KOHTPONbHOI
rpynu, a TakoX 3 MOJIOKOM TBapwuH 4-i gocnigHoi rpynu. Y
NakTauiHWii nepiof HalMeHLUe BCMOKTYBaHHSA pafioHyK-
niga 6yno 3a HOPMATMBHOIO BXMBaHHSA YCiX MiKpoOenemeH-
TiB, a Halbinble - 3a NiABMLLEHOI0 CMOXMBAHHA NuLLe
Koba/ibTy. BMCHOBKW. POC/IMHHI KopMu y 30Hi Monices 3a-
6esneyvyroTb NOTPe6M MOMOYHOrO CKOTa 'y 3MMOBWIA Mepiog,
no kobanbTy Ha 30-35 %, ogy - Ha 25-30 %, migi - Ha
70 %, a niToOM y MacoBMLHWIA Mepiof BignoBigHO Ha 25,
35 1 60 %. 36aravyeHHs pauioHiB KOpiB MiKpoesemMeHTamu
CNPUYNHAE 3HWKEHHA BCMOKTYBaHHA 131Cs y LUNYHKOBO-
KMLUKOBOMY TPaKTi i 3MeHLUEHHSA MOro nepexogy B MOJ/IOKO
KOpiB.

Knwo4yoBi cnoBa: pafioakTuBHe 3abpyAHEHHS, MiKpoese-
MeHTK, 06MiH 137Cs B opraHi3Mi KOpiB, CYXOCTIiHI i AiiHi
KOpOBU.

BnvsiHne MMKpO3anieMeHTOB Mefu, KobanbTa u lioga
Ha 06meH 13/Cs B opraHu3me KOpoB NMpu pasHoOM
(P13M0/TIOTUYECKOM COCTOAHNN
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Llenb. OueHWTb BMsHWE fo6aBoK coneli Meaun, KobanbTa
N Mofa K paumoHy CYXOCTOMHbIX W NaKTUPYIOLLUX KOPOB
B pas/IMyHbIX [i03ax Ha BcacbiBaHWe U BbiBefeHne 131Cs u3
opraHmsMa. Metogbl. OnbITbl NPOBOAWUAN Ha (epme B Ha-
poAMUCKOM paioHe YXUTOMUPCKOI 061. NO 06LEeNpUHATBLIM
MeToAMKaM. [ina uccnefoBaHnsA 0To6paHbl YeTbIpe rpynnbl
KOPOB - aHa/loroB 4YepHO-MecTpoli nopoAabl. >YXKMBOTHbIe
nonyyaau coiv MMKPO3SIEMEHTOB C KOHLEHTPUPOBAHHbLIMU
KOpMaMW. Y[eNbHYl0 pajuoakTUBHOCTbL KOPMOB, Kana, Mo-
4y, MOMOKa ONpefensann MeTofoM raMMa-CreKTpoOMeTpuun
Ha aHasim3atope AMA-O3®. PesynbTaThl. B nepuog cyxo-
CTOA cofep>kaHune 131Cs B paLMoHax KOPOB OMbITHbLIX rpymnr
ObI/I0 NPAKTUYECKN OAMHAKOBbLIM, & BbIBefjleHNe ero 13 op-
raHM3sMa >XWBOTHbIX 0Ka3aslocb pasHbIM B 3aBUCMMOCTU
0T B/IMSHUA MWKPO3/IEMEHTOB Ha CTereHb YCBOEHWUSA pa-
OVOHYKNNAa. YBeNnyeHve Bbllle HOPMaTUBOB YPOBHA Me-
An 1 KobanbTa Ha 30 %, a oga - Ha 70 % cnocobcTByeT
YMEHBLUEHWIO «BUAMMOr0» BCaCbIBaHUA LEe3nsa 1 yCUnMBaeT
BbIBEfleHNe ero 13 opraHu3ma 3a CyeT PafVOHYKIMAa, Ha-
KOMJIEHHOr0 B TKaHAX. PaAnoaKTMBHOCTb pauuoHa >XUBOT-
HbIX B Mepuof fakrauuMm CyLLeCTBEHHO YyBenuyuniacb (B
22-26 pa3) mn coctaBuna 17-22 Kbk 3a 1 cyT, B TO Xe
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BpeMs yCTaHOB/IEHA BbICOKaa 6Monornyeckas JOCTYNHOCTb
pagvoHyknuga. BospactaHue cofepxaHusa uUe3nA-137 B
pauuoHax KOpoB B MacTOWLUHLIA Mepuof CBSA3aHO C MC-
Nnosfib30BaHNEM 3arpsI3HEHHbIX YFOAWA. YgenbHas paguo-
aKTUBHOCTb MOJ/IOKA KOPOB HavMeHblUeid 6blna B Mae;
He3HauuTenbHoe ee yBenunyeHue (50-65 Bk/n) oTMeyeHO
B MIOHe, unone un asrycte. CyLleCcTBEeHHO MoBbICUMACh
pafro0aKTUBHOCTb MO/IOKA KOPOB B CEHTSA6pe W OKTAGpe
(150-184 bk/n). O6orawieHne paLuoHa XWBOTHbIX 3-i
ONbITHOM FPyNMbl Mefbto, KO6a/IbTOM U 0L0M CMOCO6CTBO-
B&/10 CHWKEHUIO PajMoaKTUBHOCTM MOJIOKA KOpPOB B
CpaBHEHMM C MOJIOKOM KOPOB 1-i KOHTPO/IbHOW rpynmbl,
a TaKke C MOJIOKOM >XMBOTHbIX 4-i1 OMbITHOW rpynnbl. B
NaKTaumMoHHbIA Mepuoj HauMeHblUee BcacbliBaHWe pagmo-
Hyknuga O6bi10 NpY  HOPMATUBHOM MOTPe6/ieHUn BCeX
MWKPO3/IEMEHTOB, a Hanbosbluee - MpW MOBbILEHHOM
noTpe6sieHnn TONbKO KobasibTa. BbIBOAbI. PacTuTeNbHble
Kopma B 30He [lonecbs obecneymBaloT NOTPEOHOCTb MO-
JIOUHOrO CKOTa B 3MHWI nepurog no KobanbTy Ha 30-35 9%,
nogy - Ha 25-30 %, mean - Ha 70 %, a 1eToM B NacTomLL-
HbIA Nepnoj COOTBETCTBEHHO Ha 25, 35 1 60 %. Oboratwe-
HMe PpaLMOHOB KOPOB MMWKPO3/ieMeHTamMn crnocobecTByeT
CHWXeHUIo BcacbiBaHuA 13/Cs B KenyjoyHO-KULLEYHOM
TpakTe Y YMeHbLLUEHUWIO ero nepexoja B MO/IOKO KOPOB.

KntoueBble €noBa: pajvoakTUBHOE 3arpssHeHWe, MUKPO-
3nemMeHTbl, 06MeH 13Cs B opraHvM3Me KOpPOB, CyXOCTOlHbIe
N NaKTUPYIOLLNE KOPOBbI.
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