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EFFECT OF HARD LEWIS ACIDS ON TANNIN SYNTHESIS IN PLANTS - 
RELATIONSHIP OF TIN, BISMUTH AND IRON I N  ACACIA CATECHL! 
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An ea r l ie r  i n v e s t i g a t i o n  c a r r i e d  o u t  on t h e  r e l a t i o n s h i p  between t h e  uptake o f  
managese a hard  L e w i s  a c i d ,  and b i o s y n t h e s i s  of t a n n i n s  i n  t h e  t a n n i n - r i c h  
p l a n t  Acacia catechu grown i n  c u l t u r e  s o l u t i o n  i n d i c a t e d  t h e  e x i s t e n c e  o f  a 
d e f i n i t e  c o r r e l a t i o n  (Kapel and Karunanithy 1 9 7 7 ) .  This paper  r e p o r t s  t h e  r e s u l t s  
of a s tudy  extended t o  t h r e e  o t h e r  hard  L e w i s  a c i d s ,  namely: t i n ,  bismuth and 
i r o n ,  on t a n n i n  s y n t h e s i s  i n  t h e  same p l a n t  grown under s i m i l a r  c o n d i t i o n s .  

The composition of t h e  c u l t u r e  s o l u t i o n ,  t h e  c o n d i t i o n s  f o r  growing A. catechu 
i n  t h i s  s o l u t i o n ,  t h e  c o n t r o l s  f o r  t h e  p l a n t s  grown under t h e s e  c o n d i t i o n s  
c o n t a i n i n g  var ious  l e v e l s  of t h e  m e t a l s ,  t h e  c o l l e c t i o n  and p r o c e s s i n g  of p l a n t  
materials f o r  a n a l y s i s  and de termina t ion  of  t a n n i n  were s i m i l a r  t o  t h o s e  
d e s c r i b e d  i n  o u r  paper  r e f e r r e d  above. Tin t r i a l s  were conducted i n  7 t es t  
b a t c h e s ,  each of which c o n s i s t e d  of 1 2  x 4 p l a n t s  i n  1 2  j a r s  c o n t a i n i n g ,  5 ,  10, 
20 ,  30, 4 0 ,  50 and 60 mg o f  t i n  (11) c h l o r i d e  d i h y d r a t e  p e r  l i t r e  of  c u l t u r e  
s o l u t i o n ,  r e s p e c t i v e l y .  Bismuth and i r o n  t r a i l s  were c a r r i e d  o u t  i n  t h e  same 
s o l u t i o n  using bismuth sodium t a r t r a t e  and i r o n  (111) c i t r a t e  pentahydra te ,  
r e s p e c t i v e l y ,  i n  p l a c e  o f  t i n  (11) c h l o r i d e  d i h y d r a t e .  Tin w a s  determined by t h e  
c a t e c h o l  v i o l e t  method as modif ied by Newman and Jones  11966). Bismuth w a s  
determined by t h e  i o d i d e  method o f  von Oet t ingen (1930) .  I r o n  was determined by 
t h e  1: lO-phenanthrol ine method (Bandemer and S c h a i b l e  1 9 4 4 ) .  

The e f f e c t s  on b i o s y n t h e s i s  i n  t h e  p l a n t  produced by 30 mg o f  t h e  r e s p e c t i v e  s a l t s  
p e r  l i t r e  a r e  p r e s e n t e d  i n  F i g .  1. They show t h a t  t i n  and bismuth t o o  have t h e  
e f f e c t  of s t i m u l a t i n g  t h e  b i o s y n t h e s i s  of  t a n n i n s ,  though t h e r e  i s  some i n d i c a t i o n  
t h a t  a maximum value  i s  reached.  I r o n  does n o t  seem t o  be endowed wi th  t h i s  
p r o p e r t y .  The i n c r e a s e  i n  t a n n i n  s y n t h e s i s  a s s o c i a t e d  wi th  t h e  presence  o f  t h e s e  
metals may s e r v e  t o  p r o t e c t  t h e  p l a n t  a g a i n s t  an accumulat ion o f  uncomplexed 
meta ls  capable  of  e x e r t i n g  t o x i c  e f f e c t s .  

F ig .  1 : The e f f e c t s  of  t i n ,  
bismuth and i r o n  a t  30 mg/l 
of  t h e  a p p r o p r i a t e  s a l t  i n  
t h e  c u l t u r e  s o l u t i o n  on 
t a n n i n  b i o s y n t h e s i s  i n  A. 
ca techu .  The p o i n t s  on t h e  
qraph r e p r e s e n t  t h e  mean? 
s . e . m .  o f  a n a l y s i s  of 4 
s e p a r a t e  p l a n t s  performed i n  
d u p l i c a t e .  
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