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INTRODUCTION
The population exposure to radiation results from both natural and man-produced
radiunuclides. Some of the elements are transported into the human organism via the food
chain.

Monitoring of radioactivity in the living environment includes vertical analysis
system: air-precipitations-soil-water-plants-animals-man. Systematic examination of these
samples is performed in specific points on the territory of the Republic of Serbia (without
Kosovo and Metohija): Subotica, Novi Sad, Beograd, Uzice, Zajecar and Nis, and in specific
time intervals (every day, every ten days, once a month, once in three months, every six
months) using legally regulated methods [1, 2].

Contamination of human food is examined in the food products characteristic of the
diet of the population (vegetables, fruit, meat, cereals, milk products and milk). The samples
are collected twice a year (spring and fall). Milk samples are controlled each month in a
composite sample of 10 L (0.3 L of milk is obtained every day) in Belgrade, Novi Sad, Nis
and Zajecar. Activity of the long half-life radionuclide of artificial origin 137Cs is determined
in the samples, since it has particular significance in food cycle from the point of view of
radiation hygiene, due to its longe half-life and radioactivity.

137Cs activity is determined using gamma-spectrometric method. The method enables
qualitative and quantitative analysis of radionuclides in different samples, and the advantage
of the method lies in the fact that the samples may be measured only after minimal
preparation based on their homogenization. The measurements were performed with a pure
germanium detector with 25% efficiency and resolution of 1.85 keV (at 1.331 MeV)

MEASUREMENT RESULTS
The paper presents the results of 137Cs activity measurement in food after Chernobyl accident,
during the period 1986-2000, performed within a monitoring program on the territory of the
Republic of Serbia. Mean annual 137Cs values are calculated for all measurement sites and for
each type of sample and they are presented in Table 1. The measurement results show that
137Cs activity was increased during the first years after the accident, to be subsequently
reduced. Based on the measurement results and data on diet structure in Yugoslavia [3], the
effective dose absorbed by the adult population of the Republic of Serbia upon ingestion
during the period 1986-2000 was calculated (based on the model presented in [4]).



Table 1: Activity of 137Cs in human food in the Republic of Serbia
(mean annual values)

Year Vegetables
(Bq/kg)

Fruit
(Bq/kg)

Meat
(Bq/kg)

Cereals
(Bq/kg)

Milk
products
(Bq/kg)

Milk
(Bq/L)

1986 75.90 53.80 92.23 244.30 36.36 16.65
1987 37.05 9.43 92.45 37.96 7.58 16.67
1988 0.47 1.89 6.63 2.05 8.30 2.35
1989 0.43 1.87 - 1.20 8.44 6.05
1990 0.64 0.69 2.27 0.52 3.43 1.47
1991 0.23 1.19 0.09 0.03 0.34 0.45
1992 0.33 0.49 0.81 0.07 0.16 0.40
1993 0.20 0.54 0.23 0.13 0.18 0.13
1994 0.21 0.11 0.12 0.12 0.44 0.12
1995 0.13 0.10 0.17 0.19 0.55 0.53
1996 0.24 0.12 0.09 - 0.57 0.37
1997 � 0.10 0.08 - 0.12 0.23 0.06
1998 0.17 0.12 0.14 0.10 - 0.43
1999 0.11 0.09 0.27 0.04 0.11 0.05
2000 0.11 0.09 - 0.11 0.24 0.14
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Chart 1: Effective dose of 137Cs absorbed by population of the Republic of Serbia
through the food



CONCLUSION
In the history of nuclear energy application, the Chernobyl accident is the most serious one,
when the environment was contaminated with large amount of radionuclides. A part of the
activity was transferred via the precipitations to the territory of the Republic of Serbia.
Activity of the transferred radionuclides was monitored using the program of vertical analysis
of environmental samples. Long half-life radionuclide 137 Cs activity was determined in the
above-mentioned samples, since it is particularly dangerous for men.

The results of measurement evidenced that 137Cs activity was increased in the human
food during the first years after the accident. Over the years, the activity was reduced, and
thus the effective dose of 137Cs absorbed by population of the Republic of Serbia through the
food was reduced from 0.66 mSv (1986) to 0.0006  mSv (2000).
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