
Removal of Pesticides in Water of Rio de la Plata 
(In Vitro Assay) 

by R. POLLERO, R. GOYENA, M. SIQUIROFF, and R. TUMINO 
Instituto Biologico y Lab. S. Publica 

526-10 y 11, La Plata, Argentina 

INTRODUCTION 

E n v i r o n m e n t  p o l l u t i o n  by o r g a n i c  p e s t i c i d e s  i s , a t  

p r e s e n t , a  s u b j e c t  o f  p r e o c c u p a t i o n .  I t  i s  s o , b e c a u s e  o f  

t h e i r  g r e a t  t o x i c i t y  and p e r s i s t a n c e , a n d  b e c a u s e  o f  

t h e i r  g r e a t  c o n s u m e , w i t h  t h e  a g g r a v a t i n g  t h a t  some o f  

them o f f e r  m e t a b o l i t e s  even  more t o x i c  t h a n  t h e i r  r e s -  

p e c t i v e  p r e c u r s o r s .  

I s  i s  w o r t h l e s s  t o  d i s c u s s  t h e  i n v a l u a b l e  c o n t r i b u -  

t i o n  o f  p e s t i c i d e s  t o  t h e  i n c r e a s e  o f  a g r i c u l t u r a l  p r o -  

d u c t i v i t y , b u t  e v e r y  e f f o r t  t e n d i n g  to  d e c r e a s e  t h e  s i d e  

e f f e c t s  due t o  t h e i r  p e r m a n e n c e  i n  t h e  e n v i r o n m e n t  w i l l  

be i n s u f f i c i e n t , a s  i n  many c a s e s  t h e  v iew o f  u n b a l a n c e d  

c o n d i t i o n s  i n  t h e  n a t u r a l  e n v i r o n m e n t  i s  i n s u p e r a b l e .  

Fauna  and f l o r a  r e l a t e d  t o  a q u a t i c  e n v i r o n m e n t  may 

be o v e r t a k e n  by p e s t i c i d e s . S o  f a r  b e g i n n i n g  t h e  p r e s e n t  

w o r k , d a t a  on c o n t a m i n a t i o n  by p e s t i c i d e s  i n  Rio de La 

P l a t a  were  l a c k i n g , t h u s  a r i s i n g  t h e  n e e d  to  c o n d u c t  s t u  

d i e s  i n  t h i s  r e s p e c t . I t  bas  b e e n  done in  a c o a s t a l  s e c -  

t i o n  wh ich  i s  c h a r a c t e r i s t i c  by  f r e q u e n t  l e a k a g e s  o f  

p e t r o l e u m  and t h e  p r e s e n c e  o f  i n d u s t r i e s  r e l e a s i n g  

w a s t e  w a t e r s  t h e r e ; t h e  r e g i o n  a l s o  r e c e i v e s  t h e  t r i b u -  

t e  o f  e f f l u e n t s  coming f rom zones  d e s t i n e d  to  h o r t i -  

c u l t u r e  and f l o r i c u l t u r e , w h e r e  t h e  u se  o f  p e s t i c i d e s  i s  

i n t e n s i v e .  

No p e s t i c i d e s  o r  t h e i r  m e t a b o l i t e s  have  b e e n  d e t e c -  

t e d  i n  w a t e r s  f rom t h e  r e g i o n  u n d e r  s t u d y ; t h a t  l a c k  bas  

b e e n  a d s c r i b e d  to  f a c t o r s  such  as c o d i s t i l l a t i o n , c h e m i -  
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c a l  d e g r a d a t i o n , m i c r o b i o l o g i c a l  d e g r a d a t i o n , p h o t o d e s -  

c o m p o s i t i o n , b i o l o g i c a l  m a g n i f i c a t i o n  and a d s o r p t i o n  by 

the  s o l i d  suspended  m a t t e r , w h i c h  c o n t r i b u t e  to  w a t e r  

a u t o d e p u r a t i o n , c o n c e r n i n g  p e s t i c i d e s  ( BOWMAN et al 1964; 
HILL & McCARTY 1967; HUANG 1971). 

This induced to employ four pesticides currently 

used,to study in vitro,the influence of codistillation 

and descomposition,and also of adsorption. 

~qATERIALS AND biETHODS 

Samples o f  s u p e r f i c i a l  w a t e r  were  t a k e n  a t  t h r e e  

sites of a coastal section its length I0 Km,at a dis- 

tance from the coast ranging between 50 and 100 metres 

Aliquots were taken from the total volume to perform 

the assays~ 

The pesticides tested were: Heptachlor,Malathion, 

Endrin and DDT.They were extracted employing petroleum 

ether(pesticide grade) and anhydrous sodium sulfate 

p.a. Glass apparatus with teflon stopcocks and ground 

joints were used for extraction and concentration. 

The analysis was carried out in a Fractovap GT 

Carlo Erba chromatograph equipped with an electron cap- 

ture detector (source of Ni-63). 

The columns used were 2 m x 6 mm o.d. glass tubes 

fitted with 1 ~ SE-30 on Gas Chromosorb P silanized 

(100-120 mesh).The oven temperature was set at 170 C, 

the injector at 190 C,and the detector at 2S0 C.The 

flow rate of the purified nitrogen carrier was 50 ml'm. 

Blank assays on samples of water and suspention ma- 

terials were performed in order to know the possible 

presence of pesticides in those fractions. 

To determine the removal due fo codistillation and 

the other factors above mentioned,known amounts of Hep- 

tachlor,Malathion,Endrin and DDT were incubated in na- 

tural and filtered water.Were made the following assays: 
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a) B lank  o f  w a t e r :  S00 ml r i v e r  f i l t e r e d  w a t e r  t h r o u g h  

membrane f i l t e r  p o r e  s i z e  0 .2  m i c r o n s .  

b) B lank  o f  s u s p e n s i o n  m a t e r i a l s :  500 ml r i v e r  w a t e r  

were  c e n t r i f u g e d  a t  109000 x g f o r  20 m i n u t e s  i n  a 

S o r v a l l  c e n t r i f u g e . S u p e r n a t a n t  was d i s c a r d e d .  

c) S u s p e n s i o n  m a t t e r - f r e e  w a t e r :  5 l i t r e s  f i l t e r e d  r i -  

v e r  w a t e r  as a l r e a d y  d e s c r i b e d , w e r e  p o u r e d  i n t o  a 9 

l i t r e s  g l a s s  c o n t a i n e r .  

d) N a t u r a l  w a t e r :  5 l i t r e s  o f  r i v e r  w a t e r  p o u r e d  i n t o  a 

g l a s s  c o n t a i n e r  t h e  same s h a p e  and s i z e  as t h e  f o r e -  

m e n t i o n e d .  

0 ,5  mg ( 0 . 1  p . p . m . )  o f  each  p e s t i c i d e , d i s s o l v e d  in  

a c e t o n e , w a s  added  t o  t h e  c o n t a i n e r s  c) and d ) . T h e y  were  

k e p t  a t  room t e m p e r a t u r e , l l - 1 5  C , f o r  72 h o u r s  w i t h  an 

a i r  b u b b l i n g  o f  400 m l ' m i n u t e .  

At t i m e s  0 h s . ( i m m e d i a t e l y  a f t e r  a d d i n g  p e s t i c i d e  

a c e t o n i c  s o l u t i o n ) , 2 4  h r s , 4 8  h r s  and 72 h r s , 5 0 0  ml - sam-  

p l e s  o f  w a t e r  were  t a k e n  f rom b o t h  c o n t a i n e r s . T h e  a l i -  

q u o t s  f rom c o n t a i n e r  d) were  c e n t r i f u g e d  a t  10 ,000  x g 

f o r  20 m i n u t e s , a n d  t h e  s e d i m e n t  s e p a r a t e d .  

P e s t i c i d e s  were  e x t r a c t e d  f rom w a t e r  s amp le s  a c c o r -  

d i n g  to  MESTRES e t  a l  (196~). - P o r t i o n s  o f  10 m l , 5  

ml and 5 ml o f  p e t r o l e u m  e t h e r  were  u s e d  to  e x t r a c t  them 

f rom s e d i m e n t s  by s h a k i n g  f o r  10 m i n u t e s  i n  s e p a r a t o r y  

f u n n e l s . T h e  e x t r a c t s  b e i n g  d r i e d  w i t h  a n h y d r o u s  sod ium 

s u l f a t e , w e r e  c o n v e n i e n t l y  c o n c e n t r a t e d  i n  K u d e r n a - D a n i s h  

e v a p o r a t o r s  and a n a l y z e d  by g a s - l i q u i d  c h r o m a t o g r a p h y .  

The s u p e r n a t a n t s  f rom c e n t r i f u g a t i o n s  a t  10 ,000  g 

f o r  20 m i n u t e s  and t h e  f i l t r a t e s  t h r o u g h  m e m b r a n e s , w e r e  

b o t h  c o n s i d e r e d  f r e e  f rom m i c r o o r g a n i s m s  and i n e r t  m a t t e r  

e x c e p t  c o l l o i d a l  c l a y .  By c e n t r i f u g i n g  t h e  10 ,000  g s u p e r -  

n a t a n t  f o r  20 m i n u t e s  a t  30 ,000  g f o r  20 m i n u t e s  i n  a 

S p i n c o  c e n t r i f u g e , a n d  o b s e r v i n g  no s e d i m e n t , i t  was c o r r o -  

b o r a t e d  t h a t  c e n t r i f u g a t i o n  u n d e r  t h o s e  c o n d i t i o n s  a c h i e -  

r e s  t h e  same r e s u l t s  as t h e  f i l t r a t i o n  t h r o u g h  membranes .  
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RESULTS AND DISCUSSION 

Ether extracts analyses of the "blank" of water and 

suspension matter did not reveal the presence of any 

pesticide;they were carried out with a sensitiviness 

that would have allowed to detect amounts on that order 

of 0.0002 p.p.m. 

In suspension matter-free water (filtered river 

water),a greater removal of DDT and Heptachlor than that 

of Endrin and Malathion is observed (Table i). 

Similar differences,though less notorious,could be obser 

ved during incubation performed with natural water (Ta- 

ble 2) 

TABLE 1 

% o f  p e s t i c i d e s  t h a t  r e m a i n s  i n  t h e  medium ( s u s p e n s i o n  

m a t t e r -  f r e e  w a t e r )  

Time 0 h r s .  24 h r s .  48 h r s .  72 h r s .  

H e p t a c h l o r  100 8 3 . 5  6 8 . 4  5 5 . 4  

M a l a t h i o n  100 1 0 8 . 5  102 .0  1 0 9 . 0  

E n d r i n  100 95 .9  9 5 . 4  8 9 . 8  

DDT 100 8 0 . 1  6 9 . 1  6 2 . 7  

The r e m o v a l  m i g h t  a t t r i b u t e d  n a m e l y  t o  c o d i s t i l l a -  

t i o n  w i t h  w a t e r , s i n c e  f rom t h e  p a r a m e t e r s  r e s p o n s i b l e  

f o r  t h a t  a c t i o n , i n  w o r k i n g  c o n d i t i o n s , i  t i s  t h e  f u n d a -  

m e n t a l . T h a t  ha s  b e e n  p r o v e d  i n  t h e  e x p e r i e n c e  done  w i t h  

f i l t e r e d  w a t e r ; t h a t  i s  t h e  main  p a r a m e t e r  t o  be  t a k e n  i ~  

t o  accoun t , s in `  c h e m i c a l  d e s c o m p o s i t i o n  i n  a q u e o u s  me- 

dium w o u l d  o n l y  be  r e a c h e d  i n  t h e  p r e s e n c e  o f  h i g h  o x i -  
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d a n t  c o n c e n t r a t i o n s  o r  s t r o n g  a l c a l i n e  medio  a b s e n t  

i n  t h e  a s s a y  c o n d i t i o n s  and in  n a t u r a l  medium. (BUESCHER e t . a l ,  
1964; LEIGH 1969). 

TABLE 2 

% of pesticides that remains in the medium (natural water) 

Time 0 h r s .  24 h r s .  48 h r s .  72 h r s .  

H e p t a c h l o r  100 85 .5  82 .5  67 .2  

M a l a t h i o n  100 100.7  106 .5  94 .5  

E n d r i n  100 9 6 . 4  104 .0  91 .3  

DDT 100 81 .7  78.0  74 .0  

TABLE 3 

% o f  p e s t i c i d e s  t h a t  r e m a i n s  i n  t h e  medium ( s e d i m e n t )  

Time 0 h r s .  24 h r s .  48 h r s .  72 h r s .  

H e p t a c h l o r  76 .0  100 89 .9  82 .9  

M a l a t h i o n  . . . . . . . .  

E n d r i n  65 .9  100 81 .7  74 .7  

DDT 46 .6  100 87 .8  68 .0  

The p o s s i b l e  r e m o v a l  o f  t h e s e  p e s t i c i d e s  by m i c r o b i a n  

m e t a b o l i z a t i o n  i n  t h e  n a t u r a l  w a t e r  ( a s s a y  d) was d i s c a r d  
m 

e d , a s  no c h r o m a t o g r a p h i c  p e a k s  c o r r e s p o n d i n g  to  t h e i r  com 

mon m e t a b o l i t e s  were  f o u n d .  

The t h r e e  c h l o r i n a t e d  p e s t i c i d e s  t e s t e d  a r e  i m m e d i a t ~  

l y  a d s o r b e d  by t h e  m a t t e r  i n  s u s p e n s i o n . T a b l e  3 p r e s e n t s  

t h e  r e s u l t s ; t h e  p r o g r e s s i v e  r e m o v a l  t h a t  i s  o b s e r v e d  

s t a r t i n g  a t  24 h o u r s , m a y  be due to  d e s o r p t i o n  and p e r h a p s  
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fo a descomposition.This is important for the incidence 

it may have on the feeding of filtering fish which in 

the zone are destined to human consume,and which sure- 

ly are part of atrophic chain. 

Not any presence of Malathion was noted in the se- 

diment obtained by centrifugation of natural water (as- 

say d).The conception that removal from water may be 

principally due to codistillation with it,is reenforced 

by the fact that Malathion,which does not disappear be- 

ing itself of a low solubility,is precisely among those 

employed,the one of a higher solubility in water. 

No si~nificants differences were observed when the 

assays were made in autumn and in spring.The results 

showed in the tables are the average of two determina- 

tions carried out in both seasons. 

REFERENCES 

BOWMAN, M.C., F. ACREE, C.S. LOFGREN & M. BEROZA. 
Science 194, 1480 (1964). 

BUESCHER, C.A., J.H. DOUGHERTY & R.T. SKRINDE. 
J. Water Poli. Contr. Fed. 36, 1005 (1964). 

HILL, D.W. & P.L. McCARTY. J. Water Poli. Contr. 
Fed. 39, 1259 (1967) 

HUANG, J.C. Water and Sewage Works 118, 139 (1971). 
~EIGH, G.M.J. Water Poli. Contr. Fed. 41,450R (1969). 
MESTRES, R., G. LEONARDI, C.CHEVALLIER & j. TOURTE. 

Ann. Fais. Exp. Chim. 684, 75 (1969). 

622 


