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E l e v a t e d  l e v e l s  of  m e r c u r y  w e r e  r e c e n t l y  m e a s u r e d  in 
the W a t e r  S p i n a c h ,  I p o m o e  a a q u a t i c a  F o r s k . ,  g r o w i n g  n e a r  
the T h a i  A s a s h i  C a u s t i c  Soda  Co. L td .  (TACSCO)  in the S a m u t  
P r a k a r n  P r o v i n c e  of  T h a i l a n d .  T h i s  p l an t  had  a c c u m u l a t e d  
0 .75  - 1 .3  p p m  m e r c u r y  (on d r y  w e i g h t  b a s i s )  in l e a v e s  and 
0 . 2 8  - 0 . 6 8  p p m  m e r c u r y  in the f loa t ing  s t e m s ,  whi le  t hose  
f r o m  the c o n t r o l  a r e a s  had  on ly  0 . 0 I  - 0 . 1 7  p p m  in the 
l e a v e s  and  0 .01  - 0 . 0 6  p p m  in the s t e m s  ( S U C K C H A R O E N  
1978). The m e r c u r y  in the l e a v e s  of  th is  p l an t  w a s  l a t e r  
found to be m a i n l y  m e t h y l m e r c u r y  ( P A A S I V I R T A  et  a l .  1979). 
T h i s  p l an t  is  w i d e l y  u s e d  as  h u m a n  food  in T h a i l a n d ,  t h e r e -  
f o r e  the r a t h e r  h igh  l e v e l s  of the n e u r o t o x i c  m e t h y l m e r c u r y  
c o u l d  be a t h r e a t  to publ ic  hea l th .  In a d d i t i o n  to W a t e r  
S p i n a c h ,  the s h o o t  of a s u b m e r g e d  p lan t ,  C e r a t o p h y l l u m  
d e m e r s u m  L . ,  c o l l e c t e d  f r o m  the s a m e  a r e a  had  a c c u m u l a t e d  
m e r c u r y  r a n g i n g  f r o m  0 .67  to 4 . 6  p p m  (on d r y  w e i g h t  b a s i s ) ,  
whi le  s a m p l e s  f r o m  the c o n t r o l  a r e a  had  m e r c u r y  l e v e l s  
r a n g i n g  f r o m  0 . 0 3  to 0 . 0 8  p p m  ( S U C K C H A R O E N  1979). 

B e s i d e s  a q u a t i c  p l a n t s ,  t e r r e s t r i a l  p l an t s  a r e  known to 
be h i g h l y  c o n t a m i n a t e d  wi th  m e r c u r y  no t  on ly  a r o u n d  the m e r -  
c u r y  m i n e s  o r  on c i n n a b a r  ve in s  (BYRNE & KOSTA 1970,  
S H A C K L E T T E  1970), but  a l s o  a r o u n d  c h l o r - a l k a l i  p l an t s  
( W A L L I N  1976, G R I F F I N  1976 ab,  B U L L  et  al .  1977, 
L O D E N I U S  & L A A K S O V I R T A  1979). 

The  p r e s e n t  s tudy  is c o n c e r n e d  wi th  the f a l l - o u t  of  m e r -  
c u r y  on s o m e  t e r r e s t r i a l  p l a n t s  and one s p e c i e s  of  a q u a t i c  
p l an t  g r o w i n g  in the v i c i n i t y  of  the T A C S C O  f a c t o r y .  

MATERIALS AND METHODS 

D u r i n g  N o v e m b e r ,  1978, s a m p l e s  of p l an t s  w e r e  c o l l e c t e d  
n e a r  the T A C S C O  f a c t o r y .  The  c o l l e c t i n g  l o c a l i t i e s  w e r e  
n e a r  the S u k s a w a d  R o a d  w h i c h  l i e s  in f r o n t  of the f a c t o r y .  
Six  s a m p l e s ,  c o n s i s t i n g  of abou t  10 -30  g ( f r e s h  we igh t )  of  
l e a v e s ,  w e r e  t aken  f r o m  e a c h  of the fo l lowing  s p e c i e s :  
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L e u c a e n a  g l a u c a  Ben th ,  C o c c i n i a  i nd ica  Wight  and A r n . ,  
P s i d i u m  g u a j a v a  L . ,  S o l a n u m  r n e l o n g e n a  L . ,  M o r i n d a  c l t r i f o l i a  
L . ,  S e s b a n i a  g r a n d i f l o r a  P o i r .  The  d u c k w e e d ,  L e r n n a  m i n o r  
L . ,  was  c o l l e c t e d  f r o m  the c h a n n e l  wh ich  l i e s  b e t w e e n  the 
TACSCO f a c t o r y  and S u k s a w a d  Road .  

In add i t ion ,  s a m p l e s  of  S p o r o b o l u s  v i r g i n i c u s  Kunth  
w e r e  c o l l e c t e d  f r o m  the f r o n t  c o n c r e t e  wa l l  of the f a c t o r y  a t  
d i s t a n c e s  of 5, 10, Z0, and 45 m f r o m  the ex i t  of the f a c t o -  
ry  in s o u t h w a r d  d i r e c t i o n .  At  e a c h  po in t ,  f ive s a m p l e s  w e r e  
c o l l e c t e d .  

C o n t r o l  s a m p l e s  of s i m i l a r  p l an t  s p e c i e s  w e r e  c o l l e c t e d  
f r o m  the unpo l lu t ed  a r e a  of D o n m u a n g  in B a n g k h e n  D i s t r i c t .  
The  c o l l e c t i n g  a r e a  was  abou t  Z00 m f r o m  a h i g h w a y .  

All unwashed samples were air dried for 5 days before 

being packed in polythene bags and mailed to Finland. Sam- 

ples were then oven dried at 60 ~ C for 3 days, ground in a 

motar, digested by i0 mL of conc H SO and conc. HNO 
�9 2 4 

(4:1, v/v), and shaken in a waterbath at 60 ~ C for 5 h. 3 

The mercury content of the digest was measured with a 

Coleman Mercury Analyzer MAS-50. 

RESULTS AND DISCUSSION 

As shown in table i, the mercury contents of samples 

from the TACSCO area varied from 0. 33 to 7.4 ppm, while 

those from the control area varied from less than 0.01 up to 

0.06 pprn. High amounts of mercury were observed only in 
plants growing near the factory. For instance the mercury 

content of Leucaena glauca was i. 1 ppm near the factory, but 

only 0.75 ppm at a distance of 500 m. 

It  m u s t  be no ted  tha t  the h i g h e s t  m e r c u r y  a m o u n t  was  
found in S o l a n u m  m e l o n g e n a  and the h a i r y  l e a v e s  of th is  
p l an t  p r o b a b l y  c o n t r i b u t e d  to the a c c u m u l a t i o n  of the m e r c u r y  
t h r o u g h  f a l l - o u t .  

The  m e r c u r y  c o n t e n t s  of  S p o r o b o l u s  v i r g i n i c u s  i n c r e a s e d  
wi th  i n c r e a s i n g  d i s t a n c e s  f r o m  the f a c t o r y  (Tab le  1). T h i s  
p h e n o m e n o n  has  a l s o  been  o b s e r v e d  in p l an t s  g r o w i n g  c l o s e  to 
the c h l o r - a l k a l i  w o r k s  in F i n l a n d  (LODENIUS & L A A K S O V I R T A  
1979)�9 The o b s e r v e d  m e r c u r y  v a l u e s  in p l an t s  f r o m  T h a i l a n d  
w e r e  in the r a n g e s  of m e r c u r y  o b s e r v e d  in the c a r p e t - f o r m i n g  
moss (Hypnum cupressiforme ) and the grass (Festuca rubra) 
as reported by WALLIN (1976) and BULL et al. (1977) 
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TABLE 1 

Mercury content (on dry weight basis) in the leaves of plants from 

the TACSCO area and from the control area. 

S p e c i e s  T A C S C O  a r e a  C o n t r o l  a r e a  

m e a n  + S . D .  m e a n  + S. D. 

L e u c a e n a  g l a u c a  1 .1  
L e u c a e n a  g l a u c a  
(500 m f r o m  the  f a c t o r y )  0 . 7 5  _+ 0. 07( " 
C o c c i n i a  i n d i c a  1 . 5  _+ 0. Z ( " 
P s i d i u m  g u a j a v a  2 . 5  +_ 0. Z ( " 
S o l a n u m  m e l o n g e n a  7 . 4  +_ 0 . 7  ( " 
Morinda citrifolia 1.3 + 0.2 ( " 

Se sbania grandifolia 

(800 m from the  f a c t o r y )  0 . 3 3  + 0 . 0 5 (  " 
Lemna minor 1.8 + 0. Z ( " 

Sporobolus vir ginicus 

Distance from the factory 

5m 0.63 + 

10m 0.70 + 

20m 0.8Z + 

45m 1.8 + 

_+ 0. I (N=6) 0 . 0 2  + 0. 005  (N=6) 

0. I I ( N = 5 )  
0 . 0 8 (  " ) 
0 . 0 9 (  " ) 
0 . 5 ( " )  

0 . 0 2  
0 . 0 6  
O. 04 
0.04 + 

0.06+ 

< 0 . 0 1  ! 
0.04 + 

+ O. 005  " ) 
+ O. 02 " ) 
+ O. 02 " ) 

O. 02. " ) 
O. 005  " ) 

O. 03 " ) 
O. 03 " ) 

0 . 0 4  _+ 0. 02 (N=Z0) 

T h e  m e r c u r y  c o n t e n t s  of  the  p l a n t s  f r o m  the  T A C S C O  a r e a  
w e r e  a b o u t  16 - 190 t i m e s  h i g h e r  t h a n  t h o s e  f r o m  the  c o n t r o l a r e a .  
T h e  m e r c u r y  c o n t e n t s  of  p l a n t s  f r o m  th e  c o n t r o l  a r e a  in  T h a i l a n d  
w e r e  low w h e n  c o m p a r e d  to the  m e r c u r y  c o n c e n t r a t i o n s  i n  the  
l e a v e s  of a s u g a r  m a p l e  f r o m  a n a t u r a l  f o r e s t  i n  the  U . S . A .  
( S M I T H  197Z).  

With the exception of Lemna minor and Sporobolus virginicus, 
the increased mercury levels in the other plants species can be 

regarded as a risk to public health because in Thailand they are 

used as human food. Although the studied samples were unwashed, 

TEMPLE & LINZON (1977) have found that washing did not readily 

remove mercury contamination in or on the surface of the maple 

leaf. It should also be noted that the duckweed is commonly used 

for feeding domesticated ducks and geese meant for human con- 

sumption and therefore this represents an additional route for the 

bioaccumulation of mercury in man. In addition to this, fish from 
t he  T A C S C O  a r e a  a r e  p o l l u t e d  w i t h  m e r c u r y  ( S U C K C H A R O E N  e t  
a l .  1978 ,  S U C K C H A R O E N  & L O D E N I U S  1979) ,  so  t he  l o c a l  i n h a b -  
i t a n t s  a r e  l i k e l y  to o b t a i n  m e r c u r y  f r o m  s e v e r a l  d i f f e r e n t  s o u r c e s .  

I t  i s  k n o w n  t h a t  T A C S C O  b u i l t  a s y s t e m  f o r  w a t e r  p u r i f i c a t i o n  
i n  1974 ,  b u t  n o t h i n g  i s  k n o w n  a b o u t  the  c o n t r o l  of  a t m o s p h e r i c -  
m e r c u r y - e m i s s i o n .  T h i s  l a t t e r  e m i s s i o n  i s  of  p a r t i c u l a r  i n t e r e s t  
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b e c a u s e  a t m o s p h e r i c  e m i s s i o n s  e x c e e d  the  e m i s s i o n  i n t o  w a t e r  
b y  a b o u t  a f a c t o r  o f  15 ( H A R R I S S  & H O H E N E M S E R  1978) .  In  
S a m u t  P r a k a r n  P r o v i n c e  t h e r e  e x i s t s  s e v e r a l  i n d u s t r i e s  w h e r e  
m e r c u r y  c e i l s  h a v e  b e e n  u s e d  in t he  p r o d u c t i o n  p r o c e s s e s ,  t h e r e -  
f o r e  a p r o m p t  r e s e a r c h  i s  u r g e n t l y  r e q u i r e d  in  o r d e r  to  d e t e r m i n e  
p o t e n t i a l  r i s k s  to  p u b l i c  h e a l t h  f r o m  m e r c u r y  c o n t a m i n a t i o n .  
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