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Organoch lo r ine  i n s e c t i c i d e  (OC) r e s i d u e s  have  become an 
i n t r i n s i c  p a r t  of the b io log i ca l ,  geo log ica l  and chemica l  
c y c l e s  of the  e a r t h  and a re  measurab le  in water  (P i l l a i  
and Agarwal ,  1979; Yamato et a l .  1980; Polemio and P r o v e n -  
zano, 1983), bottom sediment  ( E l - d i b  and Badawy 1985; 
Agarwal  et  a l .  1986) and in f i s h  (Aly and Badawy 1984; 
Devault  et  a l .  1986; Agarwal  et  a l .  1986).  

When f i s h  a re  e x p o s e d  to p e s t i c i d e s ,  t hese  are  taken up 
th rough  food or  by  g i l l s  wh ich  a re  e x t r e m e l y  e f f i c i en t  
in removing  p e s t i c i d e s  from wate r .  The main up take  of 
p e s t i c i d e s  by  f i s h  from water  i s  d i r e c t  but p a s s i v e ,  and 
the  e n t r y  t h rough  food is l e s s  impor t an t .  Res idues  in t i s sues  
v a r y  g r e a t l y  from organ to organ,  at  l eas t  in p a r t  as a 
r e s u l t  of r e l a t i v e  concen t r a t ion  of f a t s .  

The pu rpose  of the  p r e sen t  work ,  wh ich  r e p r e s e n t s  an 
e s sen t i a l  p a r t  of a p r o j e c t  is  to f ind out OC r e s i d u e  l e v e l s  
in d i f f e r e n t  f i s h  s p e c i e s  c o l l e c t e d  from Mahala wate r  r e s e r -  
v o i r ,  a f r e s h w a t e r  l ake  s i t ua t ed  40 Kms from J a i p u r ,  on 
J a i p u r - A j m e r  h i g h w a y .  P e s t i c i d e s  used in the ca tchment  
a rea  (220 sq ,  mi les)  a re  c a r r i e d  in the  a g r i c u l t u r a l  r un -o f f  
from land to water  (Bakre  et  a l .  1990) where  t h e y  a d s o r b  
on to bottom sed iments  (Misra et  a l .  communicated)  and 
move to o t h e r  components  of the  aqua t i c  s y s t e m .  

MATERIALS AND METHODS 

Sixty four adult fish of 4 different species were collected 
during November 1986 to September 1987 from Mahala water 
reservoir. Number of fish caught for each species were 
as follows Puntius sarana 12, Channa punctatus 24, Wallago 
attu 12, Labeo bata 16. 

The samples of muscle, liver, kidney, brain, alimentary 
canal and gill were analysed separately from each fish. 
The content of organochlorine insecticides was determined 
by a modified method of Mills et al. (1963). The pure 
Send reprint request to P.P. Bakre at the above address. 
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p e s t i c i d e s  r e f e r e n c e s  used  in t h i s  s t u d y  w e r e : c 4 - , ~ - ,  and 
-isomers of HCH, aldrin, p,p'-DDE, p,p'-DDD and p,p'-DDT, 
obtained from US. EPA. 

Samples  of 2 gm were  we ighed  out ,  e x t r a c t e d  wi th  a c e t o n i t r i l e  
wh ich  were then d i l u t e d  wi th  7.5 ml of 24 Sodium s u l p h a t e  
( a n h y d ) ,  p e s t i c i d e  r e s i d u e s  were e x t r a c t e d  into hexane  
and p u r i f i e d  by  F l o r i s i l ( R )  column c h r o m a t o g r a p h y ,  e lu t ing 
wi th  hexane .  Al iquo ts  of 5 pl e x t r a c t s  were i n j ec t ed  using 
Hamilton m i c r o s y r i n g e  into a P a c k a r d - 4 3 8  gas c h r o m a t o g r a p h  
e q u i p p e d  wi th  e l e c t r o n - c a p t u r e  d e t e c t o r  wi th  a g lass  column 
(2m x 4 ram; L x i . d . )  p a c k e d  wi th  1.54 OV-17 + 1.954 
0V-210 on 80/100 c h r o m o s o r b  WHP. Opera t ing  t e m p e r a t u r e s  
were  200 ~ 220 ~ and 280~ for  column, i n j e c t o r  and d e t e c t o r  
r e s p e c t i v e l y .  Ni t rogen was used  as a c a r r i e r  gas at  a flow 
ra t e  of 40 ml /min .  Determina t ion  of OC r e s i d u e s  was based  
on peak  a rea  g iven  by  C-R2A Shimadzu i n t e g r a t o r  coupled  
to the  GLC. 

The da ta  a re  r e p o r t e d  as [xg/g wet weight  and a re  not c o r r e -  
c ted  for  e x t r a c t i o n  e f f i c i e n c y .  

RESULTS AND DISCUSSION 

Table i summarizes residues of~-, ~-,7~-HCH, aldrin, p,p'- 
DDT and its metabolites (DDE and DDD) in various tissues 
of the fishes examined. Individual fishes studied contained 
residues of insecticides in quantities dependent on the species 
of fish, type of tissue and size of the individuals subjected 
to analysis. 

The sma l l e s t  quan t i t i e s  were  d e t e c t e d  in Channa punc ta tus ,  
the  h i g h e s t  were found in Labeo ba te .  The r e s u l t s  can to 
some ex ten t  be j u s t i f i e d  by  the  way of n u t r i t i o n  and the  
fat  content  of the  p a r t i c u l a r  s p e c i e s  of f i s h .  Labeo ba te  
wh ich  is  a column and bottom f e e d e r ,  as i t  mos t ly  feeds  
on p l ank ton  ( e s p e c i a l l y  zoop lank tons )  from the  bottom of 
water  where  in sed imen t s  more contaminat ion  may be found 
is  e x p o s e d  to more concen t r a t i on  of c h l o r i n a t e d  h y d r o c a r b o n s  
than o t h e r  s p e c i e s  a n a l y z e d .  Punt ius  s a r ans  wh ich  l~as a 
d i f f e r e n t i a t e d  d i e t  wi th  a big s h a r e  of p l ank ton ,  e s p e c i a l l y  
p h y t o p l a n k t o n ,  fo l lowed nex t ,  as i t  is  dange red  to lower  
concen t r a t i on  of c h l o r i n a t e d  h y d r o c a r b o n s .  Wallago a t tu  though  
c a r n i v o r o u s  and a s c a v e n g e r  conta ined  l e s s e r  r e s i d u e s ,  p r o b a -  
b ly  because  of i t s  low fat  content  (2.796). But, t h i s  is  con-  
t r a r y  to the  fac t  tha t  Labeo ba te  wi th  same fat  content  
(2 .54)  had more r e s i d u e s .  S i m i l a r l y ,  low concen t r a t ion  of 
r e s i d u e s  i n  Channa punc ta tus ,  a s c a v e n g e r  too,  could be 
a t t r i b u t e d  to i t s  low fat  content  ( 0 . 64 ) .  By the way of 
n u t r i t i o n  the  l a t t e r  two f i s h  s p e c i e s  shou ld  have  concen t r a t ed  
more r e s i d u e s ,  but ,  b e s i d e s ,  t ha t  Charms puncta tus  has  
a low fat  content ,  r e s u l t s  can not be j u s t i f i e d  on the  b a s i s  
of n u t r i t i o n .  Since the  r e s u l t s  in W. a t tu  and C. punc ta tus  
could  not be e n t i r e l y  j u s t i f i e d  by  the  way of n u t r i t i o n ,  
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the  bu i ld  up of r e s i d u e s  could  most l i k e l y  be due to the  
d i r e c t  a b s o r p t i o n  from wate r  and s ed imen t s ,  r a t h e r  than  
by  the  b ioaccumula t ion  t h rough  food cha in s .  Henderson  et  
a l .  (1971) were unable  to c o r r e l a t e  OC r e s i d u e s  wi th  d i f f e r e n t  
s p e c i e s  of f i s h .  Accord ing  to Youngs et a l .  (1972) o l d e r  
f i s h  could bu i ld  up h i g h e r  r e s i d u e s .  

On compar i son  of o r g a n o c h l o r i n e  i n s e c t i c i d e  l e v e l s  in muscle 
t i s sue  and in o t h e r  t i s s u e s  of the  f i s h ,  i t  r e s u l t s  tha t  the  
deg ree  of cumulat ion of t he se  compounds in muscles  i s  cons i -  
d e r a b l y  low. Res idues  of o ( - , Y ' - a n d  ~-HCH were found at 
n i g h e r  l e v e l s  in Labeo ba te  where  ave r age  va lues  of 3.83 
pg /g ,  5.90 pg/g and 6.83 Bg/g r e s p e c t i v e l y ,  r e a c h e d  in 
b r a i n ,  aga ins t ,  1.33 pg/g, 1.30 pg/g  and 2.46 pg/g  r e s p e c t -  
i v e l y  in muscle t i s sue ,  p , p ' - D D E  amounted to 10.18 pg/g  
in the  b r a i n  from Labeo ba te  whi le  i t  touched  only  1.43 
in muscle .  The reason  is  a t t r i b u t e d  to the  h i g h e r  fat  content  
in o t h e r  t i s sue s  than in muscle t i s sue  a longwi th  the fac t  
tha t  the  p a r e n c h y m a t o u s  organs  take  p a r t  in metabol i sm 
of c h l o r i n a t e d  h y d r o c a r b o n s ,  as a r e s u l t  t h e y  a re  more 
dange red  to cumulat ion of these  compounds .  

Major gaps o b v i o u s l y  e x i s t  in the  mode of p e s t i c i d e  up t ake  
by  f i s h e s  and f i s h  t i s s u e s .  Some i n v e s t i g a t o r s  feel  t ha t  
swal lowing is  the  p r i m a r y  route  of p e s t i c i d e  in take  (Mount 
1962) whi le  o t h e r s  c r e d i t  the  g i l l s  wi th  being the  p r i m a r y  
p a t h w a y  of p e s t i c i d e  e n t r y  (Holdon 1962, Ferguson  et a l .  
1966).  P rev ious  s t u d y  of Hansen (1980) showed tha t  at 
h i g h e r  concen t r a t ions  (in the  medium) the  amount of p e s t i c i d e  
taken  up by  the f i s h  i n c r e a s e d  due to t h e i r  s e n s i t i v e n e s s  
and h i g h e r  r a t e  of me tabo l i c  a c t i v i t y ,  h o w e v e r ,  t h i s  i n c r e a s e  
v a r i e s  g r e a t l y  from f i s h  to f i s h .  
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