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H e x a c h l o r o b e n z e n e  ( H C B ) ,  a p e r s i s t e n t  a n d  h i g h l y  m o b i l e  o r g a n o -  
c h l o r i n e  c h e m i c a l  i s  k n o w n  t o  o c c u r  i n  t h e  e n v i r o n m e n t  a n d  
a c c u m u l a t e s  i n  t h e  f o o d  c h a i n s .  T h o u g h  HCB i s  n o t  c u r r e n t l y  
u s e d  v e r y  m u c h  a s  a f u n g i c i d e ,  i t s  m a i n  s o u r c e  in  t h e  e n v i r o n -  
m e n t  i s  d e m o n s t r a t e d  to  b e  f r o m  c h e m i c a l  i n d u s t r i e s  a s  i m p u r i t y  
p r e s e n t  i n  n e a r l y  135 p e s t i c i d e  i n g r e d i e n t s  ( T o b i n  1986} a n d  
as  a w a s t e  b y - p r o d u c t  f r o m  c h l o r i n a t e d  s o l v e n t s  (Mumma a n d  
L a w l e s s  1 9 7 5 ) .  B e s i d e s ,  t h e r e  a r e  r e p o r t s  o f  b i o l o g i c a l  c o n v e r -  
s i o n  o f  l i n d a n e  to  HCB in  p l a n t s  ( E n g s t  e t  a l .  1977 ;  S t e i n w a n d t e r  
a n d  S c h l u t e r  1 9 7 8 ) .  S t u d i e s  i n  m a n y  d e v e l o p e d  c o u n t r i e s  h a v e  
s h o w n  l o w  t o  h i g h  l e v e l s  o f  HCB r e s i d u e s  i n  t h e  v a r i o u s  c o m -  
p o n e n t s  o f  t h e  e n v i r o n m e n t  ( G r e v e  1986 ,  C a r e y  1986)0 T h e  
o u t b r e a k  o f  c u t a n e o u s  p o r p h y r i a  i n  T u r k e y  in  1956 ,  d u e  to  
c o n s u m p t i o n  of  w h e a t  t r e a t e d  w i t h  HCB h a s  h i g h l i g h t e d  t h e  
i m p o r t a n c e  a n d  g l o b a l  c o n c e r n  o f  t h e  r e s i d u e s  o f  HCB. T h i s  
w a r r a n t s  a w o r l d  w i d e  m o n i t o r i n g  p r o g r a m m e  t o  a s s e s s  t h e  HCB 
b u r d e n  in  t h e  t o t a l  e n v i r o n m e n t .  Da ta  f r o m  d e v e l o p i n g  c o u n t r i e s  
a r e  l a c k i n g  in  t h i s  r e s p e c t  a n d  i t  i s  u n c e r t a i n  w h e t h e r  i t  p o s e s  
a p r o b l e m  o r  no t  i n  d e v e l o p i n g  c o u n t r i e s .  W i t h  t h i s  o b j e c t i v e ,  
m o n i t o r i n g  s t u d i e s  w e r e  u n d e r t a k e n  i n  D e l h i  a n d  a n e i g h b o u r i n g  
i n d u s t r i a l  a r e a ,  F a r i d a b a d  to  a s s e s s  t h e  c u r r e n t  s t a t u s  o f  HCB 
r e s i d u e s  i n  t h e  e n v i r o n m e n t .  

M A T E R I A L S  AND METHODS 

S a m p l e s  u s e d  f o r  HCB r e s i d u e  a n a l y s e s  w e r e  c o l l e c t e d  d u r i n g  
1987.  S o i l  s a m p l e s  f r o m  d i f f e r e n t  p a r t s  o f  D e l h i  w e r e  t a k e n  
f r o m  t h e  u p p e r  10 cm u s i n g  a s o i l  a u g e r .  E a r t h w o r m s  w e r e  
a l s o  d u g  ou t  f r o m  t h e  s a m e  s o i l  s i t e s .  W a t e r ,  f r e s h  w a t e r  
c l a m  a n d  f i s h  f r o m  r i v e r  J a m u n a  i n  D e l h i ,  w a t e r  f r o m  l a k e  
B a d k a l  in  F a r i d a b a d ,  b u f f a l o  m i l k  f r o m  d a i r y  f a r m s  in  D e l h i  
a n d  h u m a n  m i l k  a n d  h u m a n  f a t  s a m p l e s  f r o m  t h e  h o s p i t a l s  i n  
D e l h i  a n d  F a r i d a b a d  w e r e  u s e d  in  t h i s  s t u d y .  A i l  h u m a n  m i l k  
s a m p l e s  w e r e  2 t o  4 w e e k s  p o s t  p a r t u m  f r o m  m o t h e r s  w h o  h a d  
g i v e n  b i r t h  f o r  t h e  f i r s t  r i m e .  In  a d d i t i o n  a f e w  s a m p l e s  o f  
b r e a s t  m u s c l e s  of  p i g e o n  w e r e  a l s o  c o l l e c t e d  f r o m  D e l h i  a r e a .  

S e n d  r e p r i n t  r e q u e s t s  t o  M . K . K .  P i l l a i  a t  t h e  a b o v e  a d d r e s s .  
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In  g e n e r a l ,  EPA  p r o t o c o l  w i t h  c e r t a i n  m o d i f i c a t i o n s  w a s  u s e d  
f o r  HCB r e s i d u e  a n a l y s i s  ( E P A  M a n u a l  1 9 8 0 ;  B e a l l  J r  1 9 7 6 ;  
S n o w  1 9 8 5 ;  A n o n y m o u s  1 9 7 9 ) .  S a m p l e s  w e r e  s o x h l e t  e x t r a c t e d  
w i t h  a m i x t u r e  o f  h e x a n e ,  a c e t o n e  a n d  m e t h a n o l  ( 8 : 1 : 1 )  f o r  
12 h o u r s .  M i l k  s a m p l e s  w e r e  l y o p h i l i z e d  w e i g h e d  p r i o r  to  
e x t r a c t i o n  w i t h  h e x a n e  ( B u s h  1 9 8 5 ) .  H u m a n  f a t  s a m p l e s  w e r e  
m a c e r a t e d  i n  a c e t o n e  a n d  h e x a n e ,  s e p a r a t e d  w i t h  2% a q u e o u s  
s o d i u m  s u l p h a t e  a n d  w a s  e x t r a c t e d  i n  h e x a n e  ( A n o n y m o u s  1 9 7 9 ) .  
W a t e r  s a m p l e s  w e r e  e x t r a c t e d  b y  p a r t i o n i n g  i t  w i t h  d i c h l o r o -  
m e t h a n e  ( E P A  M a n u a l  1 9 8 0 ) .  T h e  e x t r a c t e d  s a m p l e s  of  s o i l ,  
e a r t h w o r m ,  c l a m ,  f i s h ,  p i g e o n  a n d  m i l k  w e r e  c l e a n e d  u p  i n  
a f l o r o s i l  c o l u m n ,  w h i l e  t h a t  of  w a t e r  s a m p l e  w a s  c l e a n e d  u p  
w i t h  s i l i c a  ge l  ( E P A  M a n u a l  1 9 8 0 )  a n d  of  h u m a n  f a t  i n  n e u t r a l  
a l u m i n a  ( A n o n y m o u s  1 9 7 9 ) .  A P a c k a r d  g . l . c ,  m o d e l  438 e q u i p p e d  
w i t h  ECD a n d  c o u p l e d  w i t h  a n  I n t e g r a t o r  ( C h r o m a t o p a c  S h i m a d z u  
C - R 2 A )  w a s  u s e d  f o r  HCB a n a l y s i s .  T h e  g l a s s  c o l u m n  (2 m 
l o n g ,  0 . 2  mm i . d . )  c o n t a i n e d  a m i x t u r e  o f  1.5% O V - 1 7  a n d  1 .95% 
Q F - 1  o n  g a s  c h r o m  Q - 1 0 0  to  120 m e s h .  T h e  o p e r a t i n g  c o n d i t i o n s  
w e r e  a s  f o l l o w s : -  C o l u m n  = 2 0 0 ~  I n l e t  = 2 2 0 ~  a n d  t h e  d e t e c -  
tor at 260~ with nitrogen gas flow rate at 30 ml/min. The 
analytical standard, HCB used for g.l.c, was obtained from 

EPA. 

The presence of HCB in samp]es were confirmed by subjecting 
them to derivatization procedure as given in EPA Manua] (1980). 
Recovery studies were performed separately for various samples 
and the results showed recoveries ranging from 79 to 102% with 

an average greater than 90%. 

R E S U L T S  AND DISCUSSION 

The levels of HCB residues in various samp]es analysed are 
given in Table-l; all the results are expressed in ng/g. HCB 
residues were detected in 60 out of the 78 samples analysed 
and it ranged from 0.0 to 2102 ng/g in the various samples. 
Out of the 21 soi] samp]es analysed, only 15 contained HCB 
with a mean value of 24 ng/g (Table-l) which was considerab]y 
lower to the levels reported from USA (Carey 1986). Similarly, 
the levels of HCB in earthworms were slightly lower to those 
reported from Germany (Gebefugi 1986). It is apparent from 
the results that there was no bioaccumulation of HCB residues 
in earthworm collected from Delhi. Out of the 4 samples of 
water from Delhi, only 2 showed presence of HCB and one among 
them collected from an industrial area in Delhi registered high- 
est level of HCB residues. Also all the samples from Faridabad, 
an industrial town adjoining Delhi were positive for HCB residues. 

The levels of HCB residues detected from waters of Delhi and 
Faridabad were comparatively higher than those reported from 
river Rhine, Germany (Greve 1986) but considerably lower than 
the levels detected in waste waters from an industrial area 
in Germany (Vogelgesang 1986). The 3 samples of clams were 
positive for HCB residues, with a mean of 40 ng/g. Similarly, 
all fish samples were positive for HCB with an average of 122 
ng/g. However fish from De]hi had lower levels of HCB as 
compared to fish from the Netherlands (Greve and Jansen 1981). 
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The higher levels of HCB in clams and fish seem to be due 
to bioaccumulation of HCB. Muscles of pigeon registered only 
a very 1ow level of HCB as compared to fish eating birds from 
Gdnask, Poland (Dubrawski 1980}. The buffalo milk samples 
were free of HCB residues. However, out of the 16 human milk 
samples from Delhi, 14 samples had a mean of 449 ng/g of HCB 
residues, whereas in Faridabad the mean levels for 5 samples 
were very 1ow. The levels of HCB in human milk in Delhi 
were high but were 1ower as reported from West Germany 
(Andersen 1984). Human fat samples from Delhi contained much 
1ower levels of HCB residues as compared to human milk. Out 
of the 7 samples, only 3 contained HCB residues with a mean 
value of 12.19 ng/g which were very much 1ower than the levels 
in Poland (Falandysz 1982) and Italy (Focardi 1986). The pre- 
sent data clearly indicate that HCB residue levels in India are 
1ow as compared to many developed countries. This probably 
may be due to the fact that HCB has never been used as a 
fungicide in India. However, the main source of HCB could 
be from the industrial chemicals, as is evident from higher 
levels of HCB from samples collected from industrial areas. 
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