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P rev ious  work (Rober t s  1981, F a i r b a i r n  and Chal len 1959)  h a s  shown t h a t  t h e  bio-  
s y n t h e s i s  of t h e  s imple  p i p e r i d i n e  a l k a l o i d s  found i n  Conium s p e c i e s  i s  c l o s e l y  
a s s o c i a t e d  with t h e  pr imary metabol ic  processes  i n  t h a t y - c o n i c e i n e ,  t h e  f i r s t  
formed a l k a l o i d ,  r e s u l t s  from t h e  a c t i v i t y  o f  a c h l o r o p l a s t  L a l a n i n e :  5-keto- 
o c t a n a l  t ransaminase.  The h i g h e s t  l eve l s  o f  t h e  major a l k a l o i d s ,  y -conice ine  
c o n i i n e  and methylconi ine  a r e  found i n  t h e  f r u i t  (1% w/w,  Cromwell 1956)  and are  
s u b j e c t  t o  genetic, s e a s o n a l  and d i u r n a l  v a r i a t i o n s  (Rober t s  1981, F a i r b a i r n  and 
Suwal 1961). The a l k a l o i d  i n  t h e  f r u i t  m u s t  a r i s e  e i t h e r  by t r a n s l o c a t i o n  from 
iQe l e a v e s  a t  f lower ing  or from de  novo s y n t h e s i s .  I n  i n i t i a l  experiments  (U- 

s p i k e  and t h e  a l k a l o i d  was shown t o  be r e a d i l y  t r a n s p o r t e d  i n t o  t h e  l e a v e s .  
However, samples o f  f r u i t  h a r v e s t e d  a f te r  f lower ing  had very low leve ls  o f  l 4 C -  
l a b e l l e d  a l k a l o i d .  
l e a v e s  as t h e  p l a n t  reaches  m a t u r i t y  is accounted f o r  e i t h e r  by l o s s e s  due t o  
v o l a t i l i t y  or by f u r t h e r  metabolism 
maintained o v e r  a 1 6  hour  p e r i o d ,  Na’14C0 
i n c o r p o r a t e d  i n t o  t h e  a l k a l o i d s  and (U 2 14C-x-coniceine was incorpora ted  i n t o  
methylconi ine ( 4 5 % ) .  The f r u i t  are t h e r e f o r e  very a c t i v e  i n  s y n t h e s i z i n g  
a l k a l o i d s .  Alka lo ids  a re  p r e s e n t  i n  newly formed f r u i t  ( F i g .  1) p r i o r  t o  ac t i -  
v a t i o n  o f  t h e  key enzymes but  l eve ls  i n c r e a s e  cons iderably  t h e r e a f t e r ,  p a r a l e l l -  
i n g  t h e  l e v e l s  o f  enzyme. I n  t h e  f r u i t  i n v e s t i g a t e d  (C. maculatum L. C V .  
Bowles and & divar ica tum Boiss. e t  Orph.)methyl-coni ine was t h e  major a l k a l o i d ,  
a r e s u l t  o f  t h e  very a c t i v e  c o n i i n e :  S-adenosylmethionine.methy1transferase. 
T h i s  enzyme i s  a l s o  capable  o f  methyla t ing  t h e  hydroxylated a l k a l o i d s  pseudo- 
conhydrine and conhydrine (Table  1) .  
methyla tes  a l l  t h r e e  s u b s t r a t e s  wi th  d i f f e r i n g  rates of  convers ion .  The f r u i t  
s e q u e s t e r s  t h e  a l k a l o i d s  i n  s p e c i a l i z e d  ce l l s  ( F a i r b a i r n  and Chal len 1959) 
presumably as  a p r o t e c t i v e  d e v i c e  s i n c e  most o f  t h e  a l k a l o i d  remains w i t h i n  t h e  
p a r t  o f  t h F 4 f r u i t  l o s t  a t  seed  germinat ion.  T h i s  was f u r t h e r  confirmed by t h e  
f a c t  t h a t  C-label led a l k a l o i d s  from r i p e  f r u i t  were n o t  found i n  t h e  germinat- 
i n g  co ty ledons  where t h e  ’J’-coniceine was found t o  be s y n t h e s i z e d  de  novo. 

C)-Y-coniceine was wick f e d  to  p l a n t s  p r i o r  to  t h e  formation of t h e  f l o r a l  

T h i s  s u g g e s t s  t h a t  much o f  t h e  r e d u c t i o n  of  a l k a l o i d  i n  t h e  

I n  c u t  f ry i t .  p a n n i c l e  f e e d i n g  experiments  
and 2- C-acetate were (0.3%) r e a d i l y  

K i n e t i c  s t u d i e s  s u g g e s t  t h a t  one enzyme 
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Table 1. Alkaloid: S-adenosylrnethionine 
methyltransferase activity in Conium divaricatum 
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