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Study on concentration of nuclides in aquatic organism s 
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Abstraet 

Cheung T and Yu K N 

(City University of Hong Kong) 

Acculnu1ation contents and concentration factors(CF)for Mn，6o Co， Co 
12 Sb occurring simultaneously in aquatic organisms were determined．The results show that 

CF correlares to nuclides，the species of organisms，the culture time and the specific activity 

fSA)of nuclides in water，and their relationship can be expressed by regression equations． 

Among shrimp．sitaj1．ophiocephalus argus and carassius auratus，the shrimp has the highest 

CF Darticularly for 54M n the CF reaches 291．5，the ophiocephalus argus has the lowest．The 

distribution of nuclides in fish has the magnitude order：gill>viscera>epidermis>bone>flesh． 

K eywords Concentration factor Aquatic organism， M n， 。Co， 。Co， Sb 

1 Introduction 

Many studies[1,2】have shown that the fish， 

shrimp，and other aquatic organisms inhabited 

in radioactive contaminated area Call be con- 

taminated．In the days that the nuclear power 

is being developed day by day it has significant 

meaning to undertake tile study on accumllla- 

tion of nuclides by aquatic organisms．In order 

to predict the dose to human consumers and 

provide tile useful data for environment science． 

it is necessary to understand the uptake and ac． 

cumulation of nuclides by organisms． 

Among various aquatic organisms the fish 

are the primary source of food from freshwa- 

ter ecosystem for men．However．studies on ac． 

cumulation of radionuclides by ophiocephalus 

argus(predatory)are little．Therefore，stud- 
ies on accumulation contents and concentration 

factors(CF1 for 4Mn，60Co， Co， 24Sb oc． 

cilrring simultaneously are undertaken．Besides 

that the snail，shrimp and carassius auratus 

folImivorous1 were also used in this study． 

The environment factors much influence 

the accumulation of nuclides．hence the CF in 

aquatic organisms． The CF calculated from 

laboratory data may be one to four orders of 

magnitude lower than that calculated from field 

datataJ． 

2 Experim ental m ethods 

The organisms 

ophiocephalus argus， 

used in this study are 

caxassius auratus，shrimp 

‘The project is funded by 
Manuscript received date： 

and snall|The experiments were conducted in 

laboratory．The temperature of room was main． 

rained at 20~25。C．humidity at 38—50％．The 

laboratory was equiped with two glass aqum'ia 

fNo．1，No．21 filled with 52 L well water．While 

the organisn~s were in aquarium the water was 

continuously aerated． After purchased froil1 

market the organisms used in experiments were 

kept in aquarium No．1 for at least a week to ac． 

climate them circumstances．Then removed to 

aquarium No．2 in which tile water was contam． 

inated with nuclear industry waste liqilid COI1． 

raining 54Mn 60Co，5SCo and 1248b．At stipu． 

1ated culture time the organ
．
isnls were taken out 

of the aquarium No．2，washed with tap water 

to remove the adhering materials blotted with 

filter paper and weighed．Then tile whole fish 

dissoluted in aqua．regia and diluted to 500 m1． 

In the experiment on accunmlation content for 

given nuclides in tissues of organisms the sample 

was steamed at electric stove for 15 mi n for tile 

sake of sampling convenience prior to dissoh1． 

tion．Consequently，the organism was dissected 

and the divided parts were processed in the way 

mentioned above． The dissoluted and dihlted 

samples were placed in polyethylene bottles for 

analysis． 

Approximately 500 ml of the experimental 

water was drawn and analyzed while the organ- 

isn2s were removed out．And the water was fil． 

tered prior to analysis to get rid of precipitate 

and solid particles in it．The CF was calculated 
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argus cultivated for 7 d for given nuclides are summarized in Table 3 
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Fig．2 CF of nuclides in whole body of ophiocephalus argus as a function of culture time 

Table 1 Accumulation contents and concentration factors for nuclides in flesh of ophiocephalus argus 

as a function of SA in water ． 

Regression equation y(z1=0．17z 

r2=0
．79 

u(x1=0．0559 
· 0．0099 lgz 

r
2= 0

． 57 

u(x)=0．34z y(x)=0．34z— 

r2=0
．
99 r2= 0

．83 

1 ■——————一  

SA -ul water 

里旦： 二1 
6．542士0．0981×1 

(1．651-60．075)×10 

(9．932-61．829)×10 
(5．228-60．459)×10 
(1．372-60．330)×10 
2．740士0．644 

Content in 

flesh／Bq·kg 
(2．364-60．350)×10 

(2．O46士0．212)×10 

(1．126-60．180)×10 

(1．214士0．476)×10 

(2．626士0．840) 

1．076士0．344 

0．036士0．005 

0．124士0．014 

0．113×0．056 

0．232士0．093 

0．191士0．076 

0．393士0．156 

SA in water 

／Bq·kg一 
(1．717士0．086)×1 

(5．675士0．223)×10 

(3．O41-6O．930)×10 

(1．279士0．238)×10 

6．910士0．036 

Content in 

flesh／Bq·kg一 
(4．684士0．400)×10 

(3．155士0．231)×10 

(1．933士0．149)×10 

5．527士0．629 

2．989士0．649 

CF 

0．273士0．028 

0．556士0．046 

0．636士0．201 

0．432士0．094 

0．433士0．097 

Regression equation y(z1=0．66z 

r
2=0

．78 

u(x1=0．419 
· 0．138 lgz 

r 2=0．87 

u(z)=0．63z 

r 2=0．88 

(z)=0．5727-- 
0．07211gz 

r2=0．08 

Table 2 Concentration factors of nuclides in tissues of ophiocephalus argus 

In Tables 2 and 3，the values in brackets 8xe the specific activity of nuclides in water
，Bq／ks 
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Table 3 The CF for nuclides in flesh of organisms 

。‘The optfiocephalus arguswas cultivatedinwater containing1．651x10 Bq／kg Mn 5．675x10Bq／kg。。Co 

1．041xlOBq／kg Co．5．531X10 Bq／kg Sb 

3．2 Discussion 

3．2．1 Thc CF in the same species of organisms 

varied from nuclides to nuclides 

The data in this study indicate that the 

CF for 54Mn，58Co，60Co were much higher than 

that for l2 S}】．Tracing the reason from the bi— 

ological function can aid in understanding it． 

The stable elements Co，Mn are biologically ac— 

rive elements．C：obalt is an essential component 

of vitamin B1，and is nutritional for fish health． 

The manganese fllnctions as an inorganic moi— 

ety for several metabolic enzymes．while anti— 

mony has no known biological function． 

3．2．2 Thc CF of organisms for the same nuclide 

varied frOII1 species to species of organisms 

This study indicates that the CF magni- 

rude of given organisms  for the nuclides used 

had the order： shrimp，snail>fish； carassius 

auratus> ophiocephalus argus． The ophio- 

cephalus argus is a predatory species． The 

carassius auratus is omnivorous fish species． 

Many studies【l，2]have shown that tile preda- 

tory species attain lower muscle concentration 

of nuclides than Dlanktivorous and omnivorous 

fish species do． The results in this study are 

in coincidence with it． The shrimp and snail 

are benthic feeders． The adsorption of pattie— 

ulate material on the surface can significantly 

influence the whole—body accumulation．These 

factors may be the cause that the concentra- 

tion capability of the fish for the nuclides used 

in this study is lower than those of the shrimp 

and snail． 

3．2．3 The nuclides in whole body of fish are un． 

eVen 

The results show that the nuclides used in 

this study have higher concentration in colder． 

mis，gill，viscera than in flesh．The biological 

function of Co is to regulate the formation of red 

blood cells in fish．It much concentrates in kid． 

ney and spleen．The Mn is absorbed primarily 

through the GI tract．By the way．the radionu． 

clides that trend to absorb suspended materials 

may also be accumulated to relatively high level 

on epidermis．gill and in the GI tract． 

4 Conclusions 

The CF for nuclides varied from species 

to species of organisms and from nuclides to 

nuclides． The shrimp has the highest con— 

centration capability for the nuclides used in 

this study． particularly for 54Mn． Its CF 

reaches 291．5． So the shrimp may be taken 

as the indicator for contamination in freshwa- 

ter．The concentration capability of organisms 

in this study for the nuclides used in experi． 

ments has the order of：shrimp>snail>carassius 

auratus>ophlocephahls argus． 

The tissue distribution of nuclides in fish 

are uneven because the tissues have difierent 

metabolic requirements for certain elements． 

The concentration capability of them have the 

order of：gill>viscera>epidermis>bone>flesh． 

The accumulation contents of nuclides in 

organisms have a possitive correlation to the SA 

of those，while CF has a negative correlation to 

SA in water． 
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