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I n d i a  i s a m o n g  a few deve lop ing c o u n t r i e s where
organochlor ines a r e  s t i l l  u s e d  f o r c o n t r o l l i n g p e s t s
due to e c o n o m i c  c o n s t r a i n t s . DDT and HCH are s t i l l
u s e d  f o r  c o n t r o l l i n g  p e s t s  o f  p u b l i c ,  h e a l t h e s p e c i a l l y
m a l a r i a  v e c t o r . T h e  r e s i d u e s  o f  t h e s e  p e s t i c i d e s are
known to f ind  the ir  way into  mi lk  and milk products
(Mukherjee and Gopal 1992a). I n  o u r  e a r l i e r  p u b l i c a t i o n
(Mukherjee and Gopal 1992a), baby milk food was not
inc luded , it was considered of interest to monitor baby
m i l k  f o o d , a n d  a n i m a l  f e e d  s a m p l e s  f o r  t h e  p r e s e n c e  o f
persistent compounds (Matsumura 1975). For evaluat ing
the leve l  o f  contaminat ion   and  for i d e n t i f i c a t i o n o f
p e r s i s t e n t and harmful chemicals, monitor ing s t u d i e s
a r e  e s s e n t i a l . Besides m o n i t o r i n g  o f baby milk food
and animal feed for o r g a n o c h l o r i n e s , vegetab les
s a m ples w e r e  p r o c u r e d  f o r  q u a n t i f y i n g  t h e  r e s i d u e s o f
var ious p e s t i c i d e s  c u r r e n t l y  b e i n g  u s e d  i n Delhi and
surrounding areas . The s t u d y  c a n  i n d i c a t e which
p e s t i c i d e s need  to  be  banned  or  require longer waiting
p e r i o d .

T h e  f o l l o w i n g  p e s t i c i d e s  w e r e  s u r v e y e d  i n  d i f f e r e n t
consumable  food  products  (a )  i somers  o f  DDT,  (b )  i somers
o f  H C H ,  ( c )  o r g a n o p h o s p h o r u s  p e s t i c i d e s  a n d  ( d )
s y n t h e t i c  p y r e t h r o i d s .

MATERIALS AND METHODS

B a b y  m i l k  f o o d  a n d  m i l k  p o w d e r s  o f  d i f f e r e n t  b r a n d s
w e r e  p u r c h a s e d  f r o m  t h e  m a r k e t .  T h e  m i l k  f o o d  w a s
p r e p a r e d  a s  p e r  i n s t r u c t i o n s  g i v e n  o n  t h e  c o n t a i n e r .
T h e  m i l k  s a m p l e s  w e r e  e x t r a c t e d  a n d  c l e a n e d - u p
f o l l o w i n g  t h e  p r o c e d u r e  o f  M u k h e r j e e  a n d  G o p a l  ( 1 9 9 2 a ) .
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D i f f e r e n t t y p e s  o f animal  feed ( f o r cow, b u f f a l o ,
c a t t l e  a n d  p o u l t r y )  w e r e  c o l l e c t e d  f r o m  d i f f e r e n t  p a r t s
of Delhi .  12 samples were analysed for HCH residues and
1 2  f o r  D D T  r e s i d u e s  i n  t r i p l i c a t e .  2 5 g  a n i m a l  f e e d
sample was homogenised in a Waring blender with acetone
(3x50  ml )  .  The  extract  was  concentrated  under reduced
pressure . I t ,  was  tras ferred  to  a separatory funnel
and saline water (2%, 150 ml) was added to it . The extract
has p a r t i t i o n e d into hexane ( 3x30 ml ) . The hexane
e x t r a c t was  sub jected  to  c lean  up  by  the a d d i t i o n  o f
concentrated  sulphuric  ac id  (25  ml )  .  The  c leaned hexane
port i on was washed with water , d r i e d over sodium
s u l f a t e  a n d  s u b j e c t e d  t o  a n a l y s i s .

Various vegetable samples  (15 )  were  procured from
farms in Delhi during 1992-93 .  The time of sampling was
morning .  Representative treated and control samples of
cauliflower , cabbage , spinach , eggplant , raddish (roots and
leaves) , okra, pea  and  ch ickpea  pods  were  co l lec ted  when
they were ready for sale at the farm gate .  The d e t a i l s
( h i s t o r y ) o f a p p l i c a t i o n were a s c e r t a i n e d and the
samples were analysed f o r v a r i o u s organophosphorus
i n s e c t i c i d e s and s y n t h e t i c  p y r e t h r o i d s u s e d  o n the
v e g e t a b l e s .

The v e g e t a b l e samples (50 g) were e x t r a c t e d with
acetone (3x50 ml) .  The acetone extract was concentrated
under reduced pressure . Saline water (2%, 150 ml ) was
added to it and the organophosphorus p e s t i c i d e
part i t ioned  into  ch loro form (  3x50  ml  ) . The chloro form
e x t r a c t was concentrated under vacuum to 5 ml and
s u b j e c t e d  t o column clean up  by pass ing t h r o u g h  a
prewashed column o f  c e l i t e ,  m a g n e s i a ,  c h a r c o a l  ( 2 : 1 : 2 ,
b y  w e i g h t ) . The c o l u m n  w a s  e l u t e d  w i t h  a  m i x t u r e  o f
hexane - a c e t o n e  ( 9 : 1  b y  v o l u m e ,  1 0 0  m l ) . The e l u a t e
was  concentrated  and subjected  to  gas  chromatography.

For  metasystox  the  ch loro form port ion  was concentrated
and sub jected  to  ox idat ion  with  potass ium permanganate
( M u k h e r j e e  a n d  G o p a l 1993). It was e s t i m a t e d  a s
metasystox  su l fone .

The c o n c e n t r a t e d  a c e t o n e  e x t r a c t  w a s  t r a n s f e r r e d  t o  a
separator-y funnel and saline water (  2%, 150 ml ) was
added to it. T h e  s o l u t i o n  w a s  s u b j e c t e d  t o l i q u i d -
l i q u i d p a r t i t i o n i n g using hexane ( 3x30 ml ). The
s y n t h e t i c  p y r e t h r o i d s  w e r e  s u b j e c t e d  t o  c o l u m n  c l e a n - u p
b y  f o l l o w i n g the p r o c e d u r e  g i v e n  b y  M u k h e r j e e and
Gopal (1992b).
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The c leaned  samples  o f  baby  mi lk  food ,  animal  feed and
vegetab les were  analysed  by  gas  l iquid chromatography
(glc)  on a Varian GLC3400 .  Organophosphorus pesticides
malathion , methyl parathion , monocrotophos and
metasystox-R were  est imated  us ing  thermionic s p e c i f i c
detector (TSD) .  The details of  temperature,  column used
and r e t e n t i o n  t i m e  a r e  g i v e n  i n  T a b l e  1 .  T h e f l o w  o f
the c a r r i e r gas was 3 0  m l / m i n ,  t h a t  o f a i r and
hydrogen were 1 0 0  a n d 4.5  ml /min, r e s p e c t i v e l y .  T h e
synthet i c  pyrethro ids  f luval inate  ,  f envalerate  ,  cyhaloth-
rin and organochlorines , e . g . HCH and DDT were determined

b y  u s i n g  N i6 3 e lectron  capture  detector  .  The  ident i ty  o f
a l l  t h e  p e s t i c i d e s  w a s  c o n f i r m e d  b y  c a r r y i n g out the
a n a l y s i s  o n  a n  a l t e r n a t e  c o l u m n  o f  v a r y i n g  p o l a r i t y .

Table 1. G L C  c o n d i t i o n s  o f  p e s t i c i d e s

* 3%, $ programmed from 175°C for 8 min and raised @

5°C/min to 220°C
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Results and Discussion

The mi lk  samples  were  analysed  for  organochlor ines .  A
t y p i c a l  a s p e c t  o f  t h i s  p o l l u t i o n  w a s  o b s e r v a n c e  o f low
l e v e l  o f  r e s i d u e s , o f t e n  n e a r  t h e  d e t e c t i o n  l i m i t  .  I t  i s
ev ident  f rom Table  2 that DDT i s  d e t e c t e d  i n most
samples o f  b a b y  m i l k  f o o d . A l t h o u g h ,  t h e  u s e  o f DDT
has been b a n n e d  i n  a g r i c u l t u r e  i t  i s s t i l l u s e d  i n
cowsheds and a r o u n d  i t  t o  k e e p  i t  f r e e  o f f l i e s and
a n t s . T h i s  e x p l a i n s  w h y  D D T  i s  s t i l l  d e t e c t e d  i n baby
milk f o o d . MRL of  DDT in  mi lk  i s  0 .05ug/g  (whole  mi lk
b a s i s , FAO/WHO 1986). This v a l u e  i s  e x c e e d e d  i n f i v e
o u t  o f s ix  samples  showing  an a larming  s i tuat ion .

The use of  HCH in  agr icul ture has been r e s t r i c t e d ,
though it is still used in paddy fields and on pulse
c r o p s . HCH isomers were d e t e c t e d  i n substant ia l
a m o u n t s  i n baby m i l k  f o o d  ( T a b l e  3 ) . O u r e a r l i e r
communicat ion  on d a i r y  m i l k  a l s o observed that the
d a i r y milk contained HCH. In milk powder the gamma
content ( lindane ) w a s below the p e r m i s s i b l e l i m i t
(MRL<0.004ug/g) in four out of  six samples .  This is
due to higher water s o l u b i l i t y  o f lindane i n
c o m p a r i s o n  t o i ts  s tereo isomers  .  The  samples  o f baby
milk had average r e s i d u e  l e v e l s ranging from non-
detectable  to  0 .225  ug /g  for  DDT and f rom 0 .002  to
0.102ug/g for HCH.

Table 2. DDT residues in baby milk food

In animal feed and its components average DDT res idues
ranged  f rom non detectable  to  0 .251ug /g  (Table 4) . The
h i g h e s t  r e s i d u e  w a s  r e c o r d e d  i n  r i c e  h u s k ( 0 . 2 5 1 u g / g )
f o l l o w e d  b y cotton seed cake (0.072 ug/g) ,  whereas
mustard seed cake conta ined 0 . 0 6 9 u g / g  o f  t h e  t o t a l
DDT. Mustard seed  cake  and  cot ton  seed  cake are of ten
p r e s e n t  i n animal feed and this may be o n e  o f the
s o u r c e s  o f  c o n t a m i n a t i o n  i n  b o v i n e  m i l k .
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Table 3. HCH residues in baby milk food

Sample Alpha Beta Gamma Tota l  Res idues
( u g / g )

ND- Non detectable

Table 4. DDT residues in animal feed and its components

H C H  r e s i d u e s  ( a v e r a g e  o f  t h r e e  r e p l i c a t e s ,  a l p h a , beta
and gamma isomers) ranged from 0.007 u g / g  i n mustard
seed c a k e  t o  1 . 8 6 0  u g / g  i n  g r a m  s t r a w  ( T a b l e  5 ) .  A s
c o m p a r e d  t o DDT residues in mustard and c o t t o n seed
cake , the HCH res idues were much l e s s these
commodities .  Gram grain and gram straw conta ined HCH
res idues in significant amount .  This may be due to the
use of HCH , which is recommended for controlling p e s t s
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o f p u l s e  c r o p s .

Table5 . HCH residues in animal feed and its components

Appropriate methods f o r r e c o v e r y o f malathion,
metasystox-R, methyl parathion , monocrotophos,
f e n v a l e r a t e , f l u v a l i n a t e , lindane and c y h a l o t h r i n
r e s i d u e s  f r o m  t h e  e d i b l e  p o r t i o n  o f  v a r i o u s substrates
on which they were applied , were c a r r i e d out. b e f o r e
a t t e m p t i n g  t h e  e s t i m a t i o n  o f  r e s i d u e s  i n  t h e  f a r m gate
samples  o f  Vegetables  .  The  leve l  o f  f or t i f i cat ion  were  I
and 5 mg/kg. Recovery values ranged from 78 to
98%, hence n o  c o r r e c t i o n  h a s  b e e n  i n c o r p o r a t e d  i n the
a c t u a l  r e s i d u e s  r e c o r d e d ,

The r e s u l t s a r e  e x h i b i t e d  i n  T a b l e s  6 .  T h e l e v e l  o f
r e s i d u e s  o f  v a r i o u s  p e s t i c i d e s  w e r e  l o w  ( n o t  d e t e c t a b l e
to 0 . 0 9 ug/g) in most o f the
commodities . However , monocrotophos res idues  were found
to  be  around 0 .6ug /g  on  eggplant  malathion  0 .30  ug /g  on
c a u l i f l o w e r and f e n v a l e r a t e around 0.6 ug/g in
e g g p l a n t  f r u i t .

The maximum residue level (MRL) of monocrotophos and
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f e n v a l e r a t e  o n e g p l a n t  i s not available . Taking the
values o f o ther organophosphorus and s y n t h e t i c
p y r e t h r o i d  ( c y p e r m e t h r i n )  o n  e g g p l a n t  f o r comparison,
i t  i s  observed  that  MRL o f  phorate  and  malathion  i s  0 .1
and 0 . 5  u g / g , r e s p e c t i v e l y ,  a n d MRL of cypermethrin
on eggplant is 0.2 ug/g (FAO/WHO 1986) . The observed
res idues for  monocrotophos  and  fenvalerate  exceed the
M R L  o f  a  s i m i l a r  g r o u p  o f  p e s t i c i d e s .

Table 6. P e s t i c i d e  r e s i d u e s  i n  f a r m  g a t e  s a m p l e s

S.No. Pest i c ide  Commodity /Vegetable Average* Residues
( u g / g )

* A v e r a g e  o f  t h r e e  r e p l i c a t e s

The p e s t i c i d e s s u r v e y e d  i n milk , animal feed and
v e g e t a b l e s  i n d i c a t e  t h a t  t h o u g h  p e s t i c i d e s  a r e  d e t e c t e d
in t h e s e  f o o d commodities, they  are  not p r e s e n t  i n
such s i g n i f i c a n t amounts , that they may pose heal th
hazard e x c e p t  i n c a s e  o f  m i l k .  I f the need based
appl i cat ion  o f  pest i c ides  i s  made  in  recommended  d o s a g e
a n d  a p p r o p r i a t e  p e s t i c i d e  i s  u s e d  s p e c i f i c  f o r  t h e  c r o p
i n s e c t pest and d i s e a s e and proper
disposa l ,  t ransportat ion and s torage  i s  adhered  to the
p r o b l e m  o f  e n v i r o n m e n t a l  p o l l u t i o n  w i l l  n o t  b e  a  t h r e a t .
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