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THE UPTAKE AND EXCRETION RATE OF 137Cs FROM THE SILVER PRUSSIAN CARP 
(CARASSIUS GIBELIO) AT DIFFERENT FEEDING ROUTINE 

 

Throughout 2016 - 2021, a series of experimental studies on 137Cs uptake and excretion rate constants for the silver 
Prussian carp (Carassius gibelio) were conducted in the Chornobyl exclusion zone (ChEZ) under natural conditions. To 
confirm the metabolic parameters of 137Cs in the silver Prussian carp under strictly controlled conditions at different feed 
amounts real supporting laboratory experiments have been conducted. The excretion rate of the 137Cs from the silver 

Prussian carp increased with increasing feed amount from 0.0068 ± 0.0003 day−1 to 0.0085 ± 0.0005 day−1 at water 
temperatures of 26 °C. The biological half-life of 137Cs activity concentration in fish can be reduced by 2 times by 
increasing fish growth using clean feeding. The excretion rate of the 137Cs from the silver Prussian carp agreed with data 
collected in natural conditions in the ChEZ during 2016 - 2020 at different water temperatures. 

Keywords: 137Cs, Chornobyl, freshwater fish, radioactive contamination, excretion rate, depuration rate, the 
concentration factor. 
 

1. Introduction 
 

Knowledge of the dynamic of radionuclides in the 
body of fish is necessary for the radiation protection 
of both humans and the environment [1, 2]. To date, 
the activity concentration of 137Cs in fish in enclosed 
water reservoirs in the territories that were alienated 
after the Chornobyl (Ukraine) and Fukushima (Japan) 
nuclear accidents may reach thousands of Becquerel 
per kilogram and exceeds permissible levels in 
Ukraine and Japan [3 - 10].  

The 137Cs uptake and excretion from fish depend on 
many environmental and biological factors, such as 
chemical composition and temperature of water, 
oxygen and ammonium content in water, the season of 
the year, and radioactive contamination of feed, 
species, and size of the fish, and purification condi-
tions, etc. [8, 11 - 19]. All this requires clarification of 
the parameters of models for predicting radioactive 
contamination of fish at different temperatures and 
feeding conditions [11, 20 - 22]. 

The 137Cs excretion/decreasing rates from fish 
muscle tissue at different water temperatures and feed 
amount and composition vary widely (0.0002 - 

0.12 day−1) and are very controversial [8, 11, 16 - 18, 
23 - 30]. It was found in a laboratory experiment [29] 
conducted for 270 days at room temperature that the 
mean value of the 137Cs excretion rate from silver 

Prussian carp (Carassius gibelio) was 0.0067 day−1. 
An increase in the body mass of fish was not observed 
in this experiment. In another aquarium experiment, 
the temporal decline of 137Cs activity (Bq) in fish was 
the same for different feed, but the activity 

concentration of 137Cs (Bq∙kg−1) in fish muscle tissue 

differed up to 1.8 times (0.0089 ± 0.0005 day−1 and 

0.016 ± 0.002 day−1) due to different mass gains at 
temperature 22 °С [19].  

Recent studies of the 137Cs excretion rates in the 
silver Prussian carp (Carassius gibelio) were 
performed under natural conditions in the Chornobyl 
exclusion zone (ChEZ) during 2016 - 2020 [8, 18]. It 
was found that the weighted average biological half-
life of 137Cs in muscle tissue in the summertime at a 
water temperature of about 19 °C was 75 ± 16 days 
while in the wintertime at a water temperature lower 
than 7 °C the value exceeded 230 days [8]. Data 
collected in experimental studies in the ChEZ showed 
that the values of the 137Cs biological half-life in silver 
Prussian carp at a water temperature of 3.7 ± 0.9 °C 
were in the range of 193 - 495 days but at a water 
temperature of 22 ± 4 °С, the values varied from 63 
to 92 days. Due to an increase in the mass of fish 
(biodilution) at water temperatures >13 °C, the half-
life of the activity concentration of 137Cs in the muscle 

tissue of fish decreased to 39 - 58 days−1 [18]. At the 
same time, some questions arise about the effect on 
the excretion rate of the 137Cs from the fishes with a 
different diet. For example, does the absence of 
consumption of clean food affect the rate of excretion 
of 137Cs from the body of freshwater fish? 

The main goal of this work was to confirm the 
137Cs metabolic parameters in the silver Prussian carp 

(Carassius gibelio), which were obtained in natural 

conditions in the ChEZ [8 - 10], under strictly 

controlled conditions at different daily feeding rates 

(0 - 1.5 % of fish biomass) in supporting laboratory 

aquarium experiments. 
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2. Material and methods 
 

2.1. Objects and methods 
 

Silver Prussian carps (Carassius gibelio (Bloch, 
1782))  aged (1+) – (2+) years old weighing 16 ± 4 g 
and 41 ± 7 g were selected as objects of this study. Fish 
was taken from a floodplain lake in a suburb of Kyiv 
(N 50.663383°, E 30.722267°) [8 - 10, 16 - 19]. The 
initial activity concentration of 137Cs in fish was less 

than 10 Bq∙kg−1. The rates of 137Cs uptake and 
excretion at different temperatures (5 - 26 °C) at daily 
feeding rates (0 - 1.5 % of fish biomass) were 
determined in laboratory conditions in aquariums with 
a volume of 27 - 200 l. The water used in the expe-
riment was similar in chemical composition to 

Glyboke Lake in the ChEZ: K+ – 1.4 ± 0.5 mg∙l−1; Ca++ 

– 30 ± 1 mg∙l−1; 88Sr – 0.11 ± 0.04 mg∙l−1; 133Cs – 

0.005 ± 0.003 mg∙l−1 [8 - 10] and was always taken 
from the same natural floodplain lake (N50.224737°, 
E30.670096°) near the Dnipro River. 

Aquariums of different volumes were used in the 
experiments: 27-liter aquariums (AF12 and AF13), 
7 individuals per one aquarium with an average fish 
mass of 15 ± 3 g; a 54-liter aquarium (AF14), 
7 individuals with an average mass of 17 ± 2 g, 
maximal daily feeding rate; a 200-liter aquarium 
(AF15), 5 individuals with an average mass of 
41 ± 7 g. 

Continuous monitoring and maintaining a 

constant temperature of water in aquariums was 

carried out using a temperature controller (DigiTOP 

ТР-1, Ukraine) with a precision of 0.1 °С and 

immersion 50 - 300 W heaters (AquaEl Platinum, 

Poland) with a precision of 0.5 °С, as well as 

thermosmeters and automatic sensors Onset HOBO 

UA-001-64 Waterproof Pendant 64K Temperature 

Data Loggers (Onset Computer Corporation, USA).  

Aquarium water was constantly filtered by 

submersible filters (AquaEl Fan Mini Plus, Poland for 

27 and 54 l). An external filter (RESUN EF-800, 

China) was used for the 200-liter aquarium. Filters 

were cleaned once a week. Air was supplied to the 

water in the aquariums by compressors and sprayers 

(Tetra Tetratec APS 50-150 and Tetra AS50, 

Germany). 

Replacement of water in aquariums was carried 

out every 7 - 30 days after controlling water trans-

parency and chemical composition using a set of tests 

(Tetra Test 6in1, Germany): acidity (pH), stiffness 

(KH and GH), nitrite (NO2
–), nitrates (NO3

–) and 

chlorine (Cl2). 

Pelletized feed “Nutra Olympic” (Skretting, 

Norway) with a granule size of 1.2 mm contained 

40 % of protein, and 8 % of fat was used in different 

daily feeding rates (Table). 
 

The average daily intake of 137Cs in fish (Ad, Bq∙d−1), the rate of excretion (
'
bk and bk , day−1) 

of 137Cs from fish and the biological half-life of the radionuclide from fish tissue/organism 

( ( )1/2 ln 2 /
' '

bT k=  and ( )1/2 ln 2 / bT k= ) at water temperature 26 ± 1 °С 

and at different feeding rates (mean ± STD, n = 7) 
 

Aquarium 

Daily feeding 

rate, 

% of fish biomass 

Ad, 

Bq∙d−1 bk '
, day−1 1 2T '

/ , 

day 
R2 bk , day−1 1 2T / , 

day 
R2 

AF12 0.15 8.5 ± 0.3 0.0061 ± 0.0008 114 ± 15 1.00 0.0073 ± 0.0003 95 ± 4 0.99 

AF13 0.5 9.2 ± 0.2 0.0073 ± 0.0004 95 ± 5 0.99 0.0076 ± 0.0003 91 ± 4 0.98 

AF14 1.5 - 0.8 7.5 ± 0.3 0.0084 ± 0.0007 83 ± 7 0.95 0.012 ± 0.001 58 ± 5 0.84 

AF15 0.5 - 0.4 10.7±0.3 0.0073 ± 0.0004 95 ± 5 0.98 0.0081 ± 0.0005 86 ± 5 0.98 
 

Before the start of all experiments, the fish had 

been adapted for 2 weeks under similar conditions 

(size of aquariums, water temperature, and feeding 

regime) for each planned experiment. 
 

2.2. Investigation of 137Cs uptake 
 

Aquarium experiments with peroral contamina-

tion of silver Prussian carp with 137Cs were carried out 

at different daily feeding rates and fish sizes at a 

temperature of 26 ± 1 °C for 155 days (see Table, 

Figs. 1 and 2). 

Fish was contaminated by a chronic intake of 137Cs 

with “Nutra Olympic” feed contained the radio-

nuclide. Feed was previously contaminated with 137Cs 

as follows. 5 ml of 137CsCl solution with the activity 

concentration of 1.1 ± 0.1 kBq∙ml-1 was added to 

35 ml of 96 % ethanol. The resulted solution was 

uniformly added to 20 g of feed (1 : 2 ratio) and dried 

on a Petri dish in an oven at a temperature of 45 °C 

with periodic mixing for 3 h. Mean 137Cs activity 

concentration of dry feed, averaged by results of 

14 aliquots measurements, was 270 ± 15 Bq∙g−1. A 

0.25 g portion of the feed was presented to fish in 

each aquarium (AF12-AF15) twice a week on 

Monday and Friday morning for 155 days. In water, 

in the process of being eaten by fish, 137Cs quite fast 

washes out of feed pellets. The dynamic of the 

process was experimentally estimated. It was found 

that 30 ± 8 % of 137Cs activity was washed out in the 

water in the first minute. The value increased with 
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time: 5 min – 65 ± 11 %; 10 min – 90 ± 10 %; 15 min 

– 100 ± 15 %. Consequently, 137Cs oral intake depends 

on the time during which a presented feed portion will 

be consumed. The balance of 137Cs activity was 

permanently controlled by gamma-spectrometric 

intravital measurement of fish and water. 

An additional portion of 0.25 g of “clean” feed 

(only 1 g per week or 0.14 g∙day−1, which is 

0.15 ± 0.02 % of fish biomass) was presented to the 

AF12 aquarium in the evening after consumption of 

radioactively contaminated feed (see Table). Total 

amounts of feed daily presented to aquariums AF13 

and AF14 were 0.48 g (0.5 % of fish biomass) and 

2.03 g (1.5 % of fish biomass), respectively. The 

portions take into account 0.25 g of radioactivity 

contaminated feed, which was fed twice a week. In 

the AF14 experiment, the feed was presented to the 

aquarium in equal parts twice per day and the portion 

was the maximum amount of feed that fish could 

consume in 30 min. In the AF15 experiment, the daily 

feeding rate was 1.02 g of feed (0.5 % fish biomass). 

30 min after feeding remains of uneaten feed were 

removed from aquariums. 
 

2.3. Investigation of 137Cs excretion 
 

A study of 137Cs excretion from the fish had been 

started after the contamination stage for 155 days and 

has been conducted under the same environmental 

and feeding conditions for 105 days. Portions of the 

radioactively contaminated feed were substituted by 

the same amount of “clean” feed. 
 

2.4. A sampling of water and fish tissues 
 

Activity concentrations of 137Cs in the fish groups 

(AF12-AF15) were measured in-vivo in 1 l Marinelli 

vessels approximately every two weeks. At the same 

time, a water sample of 100 ml was collected from 

each aquarium for 137Cs activity measurements. The 

water samples were filtered through 0.45 µm 

membrane filters and acidified (0.1 % HNO3) before 

measurements. 

When the experiment was finished fish tissue 

samples were taken for direct determination of 137Cs 

activity concentration in each individual. Fish were 

sacrificed by a blow to the head, mass, and the total 

body length were measured, followed by dissection 

of the body and collection of muscle samples. 

Dissection of the fish was carried out in accordance 

with the EMERGE sampling protocol [31]. Muscle 

tissue was collected after removing the skin. Small 

tissues after homogenization were transferred to 5 or 

20 cm3 plastic tubes for measuring 137Cs activity in 

samples. All samples were stored cold before being 

kept in the freezer at −20 °C before analysis. The 

mass of each fish was determined regularly during 

measurements until the fish were dissected at the end 

of each series of experiments with an accuracy of 

0.1 g. Fish tissue samples before measurements of 

radionuclide activity were measured on a balance 

(KERN pfb) with an accuracy of 0.01 g and AXIS 

AD200 (Poland) with an accuracy of 0.001 g. 
 

2.5. Measurement of 137Cs activity in samples 
 

Measurements of 137Cs activity in water samples 

and fish/muscle tissues samples were carried out 

using low background γ-spectrometric complex with 

a multi-channel analyzer ASPEC-927 (software 

GammaVision 32) and a high purity germanium 

detector GEM-30185 “EG & G ORTEC” (USA) with 

an energy resolution of 1.78 keV along the 60Co line 

of 1.33 MeV. The minimum detectable activity of 
137Cs was 0.1 Bq. Marinelli vessel (1 l) and plastic 

vials (5 or 20 cm3) were used for measurements of 
137Cs activity in water and fish tissues, respectively 

[8, 16, 17, 32].  

Whole-body measurements of 137Cs activity in fish 

groups from each aquarium were carried out in a 

Marinelli vessel (1 l) containing “clean” water, with 

a total mass of 1000 g [8, 16, 17, 33]. Measurement 

of the net count rate of gamma quanta in the 

photopeak of total absorption at energy 661.6 keV 

(im/s) was carried out for 600 - 1000 s using a 

scintillation gamma-ray spectrometer (SEG-05, 

Ukraine) with NaI(Tl) 63  63 mm detector in passive 

shield (lead 5 cm). The correction coefficient was 

calculated for numerous in-vivo measurements in the 

laboratory [16, 17] and as well as in the field 

experiments [8 - 10]. 

All results of measuring the activity concentration 

of radionuclides in fish tissues are given for wet mass 

(WM). 
 

2.6. Data statistical analysis 
 

A standard set of MS Excel 2016 tools was used 

for statistical analysis of the experimental data. The 

significance of the differences between samples was 

analyzed using the Mann - Whitney test. In the 

Figures and Table, mean ± STD values are given for 

5 or 7 samples (n = 7 for AF12-14 or n = 5 for AF15). 

Statistical significance was established at the p < 0.05 

level. 
 

2.7. Mathematical description of uptake 

and excretion of 137Cs 
 

The changes in the 137Cs activity concentration in 

the body of fish Cf(t) could be described by the linear 

differential equation [8, 11]: 
 

 ( ) ( ) ,
f

f w w b f

dC
k k C k C

dt
= + − +  (1) 
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where Cw(t) and Cf(t) are the 137Cs activity concen-

trations in water and whole-body/muscle tissue 

(Bq∙kg−1), respectively, at time t (days); kf and kw are 

the 137Cs uptake rates in fish by feed and water 

(day−1); kb is the 137Cs excretion/decreasing rate 

(day−1); while the 137Cs biological half-life is equal to 

T1/2 = ln(2)/kb, day;  is decay constant 6.310−5 day−1 

for 137Cs. Whole-body tissue ratios for freshwater 

fishes are given in the review [34]. 

Dynamic of 137Cs activity in the body of fish (Af(t), 

Bq) can be described by a similar linear differential 

equation: 
 

 ( )' ,
f

d b f

dA
A k A

dt
= − +  (2) 

 

were Ad is the 137Cs daily uptake (Bq∙d−1); 
'
bk  is the  

137Cs activity excretion rate (day−1). If the mass of fish  

does not change significantly during experiments 

( )( ) ,fm t const  then
'  b bk k . In the case of the zero 

initial condition (Af(0) = 0 and Cf(0) = 0) solutions of 

Eq. 2 can be expressed by Eqs. 3 and 4: 
 

 ( ) ( )( )( )'

'
1 exp ,

( )

d
f b

b

A
A t k t

k
= − − +

+
 (3) 

 

( )
( )

( )

( )
( )( )( )1 exp .

( )

f w wf

f b

f b

k k CA t
C t k t

m t k

+
= = − − +

+
 

(4) 

Consequently, fish-water 137Cs concentration 

factor (CF) from water to fish for t >> (kb + )−1 will 

be equal: 
 

 ( ) ( )/ .
f

f w b

w

C
CF k k k

C
=  + +   (5) 

 

Equilibrium fish-feed 137Cs transfer coefficient Fm 

(Bq∙kg−1)/(Bq∙d−1) for fish with mass m (kg) will be 

equal [35]: 
 

( )( ) ( )
1

 /  1/ .m f b d bF C t k A k m
−

=   + = +   

(6) 

When radioactively contaminated fish is trans-

ferred into an aquarium with “clean” water (Cw = 0) 

the 137Cs uptake rates with “clean” feed and from the 

water will be equal to 0 (kf = 0 and kw = 0). The 

solution of Eq. (1) for 137Cs initial activity concen-

tration Cf(0) (Bq∙kg−1) can be expressed by an 

exponential decline function: 
 

( ) ( ) ( )( )0 exp , f f bC t C k t=  − +  

 

 ( ) ( ) ( )( )/ 0 exp .f f bC t C k t= − +  (7) 

In the case of a change in fish mass over time, the 

solution of Eq. (2) for 137Cs initial activity concen-

tration Cf(0) (Bq∙kg−1) and initial mass mf(t) can be 

expressed by a function (Eq. 8): 
 

( ) ( ) ( ) ( ) ( ) ( )( )/ 0 / 0 0f f f f f fA t A C t m t C m=   =  

 

 ( )( )'exp  .bk t= − +   (8) 

 

Eqs. 3, 4 and 7, 8 were used to determine the 

excretion rates (
'
bk  and bk , day−1) of 137Cs from 

whole-body/muscle tissue of fish at water 

temperatures 26 ± 1 °С and different feeding rates 

(0.15, 0.5 and 0.7 % of fish biomass) (see Table). In 

this case, the biological half-life of the radionuclide 

in fish tissue or whole organism was Т1/2 = ln(2)/kb, 

and the effective half-life was ln(2)/(kb + ). 
 

3. Results and discussion 
 

Statistically significant changes in acidity (pH), 

stiffness (KH and GH), and chemical composition of 

water in the aquariums were not observed during the 

experiments (p > 0.05). Concentrations of major 

elements in water were characterized by the following 

values: Na – 11 ± 3 mg∙l−1, Mg – 7 ± 1 mg∙l−1, K – 

2 ± 1 mg∙l−1, and Ca – 34 ± 2 mg∙l−1. The content of 

nitrites (NO2
−), nitrates (NO3

−), and chlorine (Cl2) in 

water did not exceed permissible levels. 

The values of the arithmetic average of fish 

masses in AF12 and AF13 experiments (Fig. 1) with 

different daily feeding rates did not differ signifi-

cantly (p > 0.05). The daily feeding rate of 0.5 % of 

fish biomass (14 g) in AF13 experiment was 

insufficient for fish growth. The weight of the fish in 

AF12 experiment with a daily feeding rate of 0.15 % 

of fish biomass (14 g) tended to decrease and the 

species of the fish by the end of the experiment  

was anorexic. The statistically significant increases in 

fish mass were observed in the AF14 (p < 0.001) and 

AF15 (p < 0.001) experiments. Average fish growth 

rates were 0.08 g∙day−1 (R2 = 0.94) and 0.04 g∙day−1 

(R2 = 0.95) in AF14 and AF15 experiments, 

respectively. The daily feeding rate of 0.5 % of fish 

biomass 14 g in AF13 and 40 g in AF15 experiments 

was the same, but weight gains of smaller fishes were 

not observed. One may assume it is due to the 

different metabolic rates of different size fish. 

Different initial sizes of fish and daily feeding rates 

applied in the experiment resulted in different fish 

growth. 
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t, day 

 

Fig. 1. Dynamics of the average mass of fish during experiments AF12-AF15. 
 

Because the oral way of 137Cs uptake into fish is 
predominant, before experiments AF12-AF15 to 

study the rate of excretion (kb, day−1) of radionuclide 
from fish preliminary contamination of fish was 
carried out using specially prepared feed (Sec. 2.2). It 
was shown that 137Cs was rather quickly washed out 
in the water from the prepared feed during its 
consumption by fish (Sec. 2.2) and to assess the losses 
dynamics of activity concentration of the radio-
nuclide in aquarium water and in fish were measured. 
The results showed that about 60 % of 137Cs activity 
was washed out of the contaminated feed at a water 
temperature of 26 ± 1 °C. Consequently, the oral 
uptake of 137Cs activity can be estimated on average 

as 40 ± 5 % of its initial value or Ad = 8 ± 2 Bq∙kg−1. 

Obtained on the basis of growth dynamics of 137Cs 

activity in silver Prussian carp in experiments AF12-

AF15 the daily uptake of 137Cs in fish (Eq. 4) was in 

the range of 7.5 - 10.7 Bq∙kg−1 (see Table), which is 

consistent with the above experimental estimates. In 

experiments AF14 and AF15, there was an increase 

in fish mass due to feeding uptake (see Fig. 1), which 

led to the biological dilution of 137Cs. The dilution 

resulted in a smaller increase in the 137Cs activity 

concentration in fish in these experiments compared 

to experiments AF12 and AF13, where the mass of 

the fish decreased slightly or remained constant due 

to the smaller amount of feed consumed (Fig. 2, b). 

 

 
t, day 

 
t, day 

a b 
 

Fig. 2. Dynamics of 137Cs activity (a) and 137Cs activity concentration (b) in fish due to oral contamination  

(t = 0 - 155 day) and following excretion of radiocaesium with clean feeding (t = 155 - 260 day). Lines are the best fit 

of experimental data on dynamics of 137Cs content in fish by Eqs. 3, 8 (a), and 4, 7 (b). 
 

The least-squares method was used to estimate 

values of the 137Cs excretion rates from fish 
'( bk  and 

, bk day−1). The values were found as the best fit of 

experimental data (see Fig. 2) on dynamics of 137Cs 

content in fish by Eqs. 3, 4, and 7, 8. The rate of 137Cs 

activity excretion from fish at the temperature of  

26 °C did not depend on the mass of the fish and  

their feeding regime 
'

bk  = 0.006 - 0.008 day−1 (T1/2 = 

= 83 - 114 day). Wherein, the rate of 137Cs activity 

concentration excretion/decreasing ( bk  = 0.012 ± 

± 0.001 day−1; T1/2 = 58 ± 5 days) in the experiment 

with maximal feeding and fish growth rates (AF14) 
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was almost 2 times as high as that in other experiments 

( bk  = 0.007 - 0.008 day−1; T1/2 = 86 - 95 days) due to 

biodilution  (see Table). The results agree with other 

experiments performed at a temperature of 22 °C [16]. 

Authors found that biological dilution can reduce the 

biological half-life of the 137Cs activity concentration 

in fish by up to 2 times. 

The rate of 137Cs excretion from fish (kb > 7.3  

 10-3 day−1) was higher than decay constants of 137Cs 

( = 6.310-5 day-1) and 134Cs ( = 9.210-4 day-1). 

Values of the 137Cs excretion rate (see Table) from 

the silver Prussian carp (Carassius gibelio) are in line 

with the recent observations by Kaglyan et al. [29] 

( bk  = 0.0067 day−1). 

 

4. Conclusions 
 

The 137Cs activity biological half-life in the fish at 

the water temperature of 26 °С decreased from  
'

1/2T  = 114 ± 15 days 
'( bk  = 0.0061  0.0008 day−1) to 

'

1/2T  = 83 ± 7 days 
'( bk  = 0.0084  0.0007 day−1) with 

an increase in the amount of food from 0.15 to 1.5 % 

of the fish mass. The biological half-life of the 137Cs 

activity concentration in muscle tissue decreased 

faster with an increase in the amount of food from 

1/2T  = 95 ± 14 days ( bk  = 0.0073  0.0003 day−1) to 

1/2T  = 58 ± 5 days ( bk  = 0.012  0.001 day−1) due to 

the biological dilution.  

The biological half-life of 137Cs activity concen-

tration in fish can be reduced by 2 times by increasing 

fish growth using clean feeding. 

Values of the 137Cs excretion rate ( '

bk  and bk , 

day−1) from fish and the biological half-life of the 

radionuclide in the fish tissue/organism agree with 

data previously obtained in natural conditions in the 

ChEZ [8, 17].  
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ШВИДКІСТЬ НАДХОДЖЕННЯ ТА ВИВЕДЕННЯ 137Cs 
З ОРГАНІЗМУ КАРАСЯ СРІБЛЯСТОГО (CARASSIUS GIBELIO) ЗА РІЗНОЇ ГОДІВЛІ 

 

Протягом 2016 - 2021 рр. було проведено серію експериментів з вивчення швидкості надходження та виве-
дення 137Cs з організму карася сріблястого (Carassius gibelio) в природних умовах Чорнобильської зони 
відчуження (ЧЗВ). Для підтвердження отриманих параметрів надходження та виведення137Cs з організму карася 
сріблястого було проведено лабораторні експерименти у строго контрольованих умовах за різних режимів 
годівлі. Швидкість виведення 137Cs з карася сріблястого зростає зі збільшенням споживання додаткового 

штучного корму з 0.0068 ± 0.0003 доба−1 до 0.0085 ± 0.0005 доба−1 за температури води 26 С. Завдяки збіль-
шенню швидкості росту риб з використанням додаткового штучного «чистого» корму через біологічне 
розбавлення, біологічний період напіввиведення питомої активності 137Cs з риби може бути зменшений у 2 рази. 
Швидкість виведення 137Cs з карася сріблястого за різної температури води збігається з результатами отриманими 
в природних умовах ЧЗВ протягом 2016 - 2020 рр. 

Ключові слова: 137Cs, Чорнобиль, прісноводна риба, забруднення радіонуклідами, швидкість виведення, 
коефіцієнт накопичення. 
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