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ABSTRACT 
The problem of intaking of radioactive substances with into the human oganism food is interest of specialists now. 

It was actually when man made radiation especially nuclear weapons tests and nuclear power systems incidents has 
increased the global radiation average. It’s known that radionuclides containing in the food are basic source of 
additional exposure of people. Radionuclides can move in biological systems. 

INTRODUCTION 
The problem of the intaking of radioactive substances 

into humans through with the food is an interest of 
specialists, because of development of the nuclear 
energetics and expansion of its use in various fields of 
activity. Application of nuclear weapons and accidents at 
nuclear power station have actually increased the global 
radiation level.  

It is known that radionuclides contained in food are 
source of additional exposure of people.  Radionuclides 
can move in biological systems. The greatest contribution 
to radioactive contanunation of food mare I-131, Cs-137 
and Sr-90. 

The food chain, through which radioactive substances 
might act in agricultural plants, essentially differ from 
food chain in water biological systems. The processes of 
transferring of radionuclides in two these situations 
schematically are represented in a fig. 1 and fig. 2. 

From the practical point of view the majority of the 
basic differences between two these types of food circuits 
is caused by that the substances which have dropped out 
on a land’s surface of a dry can get directly in foodstuffs 
of animals and human. It is excluded, if the radioactive 
substances get in water systems: before to intake in an 
organism, they to a greater or lesser degree mix up with 
other substances contained in water. It resultes in 
appreciable differences in rate of intaking and contenting 
of radioactive substances in human foodstuff received 
from two these environments. 

RESULTS 
The processes of carrying on a land can occur so 

quickly, that even rather nuclides with long life-time are 
capable to intake into foodstuffs in significant amounts. 
Such event is improbable in water food circuits. Besides 
at the given level of precipitation of radioactive 
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URE 1.
  This figure shows food chain on a land: the basic ways of carrying. 



 

 

substances the foodstuffs intaken from reservoirs, will be 
polluted to a lesser degree. Both of these reasons and 
owing to producing the major part of human foodstuffs on 
a land, the water food circuits are not the important source 
of human irradiation in case of intaking of radioactive 
substances into the an atmosphere, from which they drop 
out both on land, and on a water surface. Hence, the food 
chain on a land deserve the greater attention. 

At pollution of objects of natural environment by 
products of division long-living radionuclides like Sr-90, 
Cs-137 endure the greatest danger. 

Since human beings head the list on the trophic food 
chain, in conformity with the law of biological 
accumulation and concentration of toxic and radioactive 
materials, they are at a higher level on the ecological 
pyramid and, thus, the material concentration of increases 
by approximately so many times.  

DISCUSSION 
The greatest contribution to radioactive 

contamination of food make I-131, Cs-137, and Sr-90.  
The following are classifications for the methodology of 
studying  intaking radionuclides with food: 

1.  The indirect definition of food using. 
2.  The direct definition of food using: 
a. for groups of people; 
b. in the family; 
c. for a single person; 
The direct methods are based on registration of 

ionising radiation leaving the man or its separateorgans by 
radiometers and other devices of radiation control. 

The indirect methods are based on results of 
radiometric, radiochemical or γ-spectrometric research of 
different products or a whole ration, section material (as a 
rule, tests of separated organs and tissues of man, autopsy 
of the persons died because of casual reasons, tests human 
excrements (urine, blood, hair, female milk, saliva etc.)). 
When it is impossible to carry out measurement of 
quantity of incorporated radionuclides by radiation 
counters, the indirect methods are used. Today methods of 
indirect definition of activity Cs-137 and Sr-90 in a 
human body for chronic intaking and dynamic balance of 
the radionuclides in trophic food chains and in a human 
body are well known. 

Cs-137 is equally distributed in organism.  It is 
considered to be a source of genetic damage.  This 
radionuclide is almost completely absorbed in a bowel after 
peroral entry. When Cs-137 intakes into a human organism, 
it’s almost evenly distributed between organs and tissues.  

It was established that Cs-137 accumulates in muscle, 
kidney, heart, spleen, lungs, and liver more than in other 
organs. Although the half-life of Cs-137 exceeds that of 
Sr-90, Cs-137 выводится  body more rapidly.  The 
radiation dose of Cs-137 per unit of intaking is less than 
that for Sr-90.  In addition, Cs-137 is absorbed by plants 
in a less degree than Sr-90.  Taking into account that a 
considerable part of daily diet consists of vegetables, it 
should be noted that different radionuclides get into plants 
in different amounts and by different ways.  Cs-137 
concentrates in cereal, beans, oilplants, potatoes, beets 
and tomatoes. Meat and milk are also the main sources of 
Cs-137 in a person diet. 

 

FIGURE 2.  This figure shows food chain in the sea. 



 

 

Sr-90 makes the main contribution in radiation dose 
for bone and marrow. From the point of view of foodstuff 
making up axtration of the man the study of the transition 
Sr-90 in food chains consists basically in research of its 
movement together with of Ca. It is possible to divide 
food rations of the different countries of the world 
accordingly to food sources of Ca into three large types.  

Type 1. Rations, in which the milk products are the 
main source of Ca, i.e. typical ration of the countries of 
the West.  

Type 2. Rations, in which about 40 % Ca is intaken 
with milk products and approximately the same quantity 
with vegetables, other contribution is made basically by 
the grain. 

Type 3. Rations, with small consumption of milk, in 
which the basic source of Ca are  vegetables. 

1. All Sr-90 (except of small amount) intakes in 
ration with four kinds of foodstuff: milk products, beans, 
leave vegetables and grain. The small contribution bring 
in, apparently, drinking water and drinks.  

2. During the time of  intensive radioactive 
precipitation over 50 % Sr-90 takes into the ration with 
milk products, the next source is the grain cereals. 

3. Stopping of radioactive precipitation results in 
vegetables become the basic source of Sr-90 in ration 
instead of milk.  

Sr-90 intaking into organism is like Ca soaked 
всасывается  up by bowels. The greater part of Sr 
resorbed from bowel is well fixed inside bones. It results 
in radiation both bones, marrow and pituitary gland and 
other tissues which is located within stricking distance of 
β-particles from Sr-90 and its daughter radionuclde.  

This work is based on a questionnaire of PA 
“MAYAK” workers and also people in the age from 20 
year till 70 years.  Cs-137 and Sr-90 were chosen as 
experimental radionuclides.  

As a result of the analysis of food composition, 14 
components were marked: milk, salt, water, vegetables, 
potatoes, greens, sugar, tea, fish, bread, fruits, macaroni, 
and groats. For these components, the quantities of 
radionuclides were measured.  Composition of food was 
determined by eating standards. The technological 
considerations were also taken into account. For example, 
butter, cheese, sour cream, yoghurt and others were 
transferred to milk. Sausage and meat products were 
divided into their different ingredients and transferred to 
meat. By knowing the specific activity of the main 
ingredients and the quantity of consumption, we defined 
the activity of products and the overall activity of Cs-137 
and Sr-90 in people’s rations per year. In the statistical 
calculations, age and gender were accounted for. 

Estimates of intake of Cs-137 and Sr-90 in organism 
of explored people during year is present in table. 
Individual fluctuation of intake Cs-137 and Sr-90 with 
food in 20 times. It speaks about considerably difference 
between individuals.  

Constitutive gender and age differences have not 
been established.  Evidently, it is related to the fact that 

the quality and quantity of consumed products are the 
same. Children represent a special case.  Because of the 
peculiarity of their eating habit and food intake, they can 
be exposed to intensive irradiation from radioactive 
isotopes that enter with their foodstuffs.  The composition 
of a child’s diet, especially at the suckling age, can change 
considerably with age and also depends on local 
conditions. 

Milk plays a more important role in the nourishment 
of children than adults.  The irradiation of children by Cs-
137 and Sr-90 can be effectively estimated by the 
contamination of milk alone because the radioactive 
substances come via the milk in the largest amounts.  

As the result of work done the estimation of total 
intaking which of Cs and Sr with a fudstuff, based on an 
individual ration was carried on. But it's necessary to note 
that this estimation does not take into account a number of 
factors. These are import, export and changes in stocks of 
foodstuffs within a year. It is also necessary to take into 
account that the part of production can be used as a feed 
for agricultural animals, for updating stocks of cereals or 
in an industry, and also to consider “losses” in amount of 
foodstuffs at their traffic to the consumer. 

The received data about consumption of foodstuff by 
the population of Ozyorsk as a whole, simultaneously 
mask a probable differences in structure of ration of the 
population of different areas of the town, different social, 
economical, professional groups.  

CONCLUSIONS 
So, we can conclude: 
For the first time, research on the uptake of Cs-137 

and Sr-90 through food was appraised for the population 
of the Ozyorsk on the bases of individual diets estimated 
by a variety of foodstuffs and individual eating habits. 

The results of this work will be used for estimating 
the contribution of food to the uptake of radioactive 
substances and to effective equivalent dose.  

The wide variability of intaking of the radioactive 
substances is show. It’s range amounts a twenty times 
difference. 

Amount of intaking of Cs and Sr doesn’t misgive to 
be a fearsome. 
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