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Root organ suspens ion  c u l t u r e s  o f  Cinchona l e d g e r i a n a  MOENS which produce l o w  
l e v e l s  of  q u i n i n e  and q u i n i d i n e ,  have been maintained i n  c u l t u r e  f o r  3 y e a r s  i n  
our  l a b o r a t o r i e s  (Anderson e t  a1 1982). I t  h a s  been r e p o r t e d  t h a t  a l k a l o i d  
l e v e l s  are a f f e c t e d  by f e e d i n g  t ryptophan ,  one o f  t h e  b i o s y n t h e t i c  p r e c u r s o r s  Of 

t h e  a l k a l o i d s ,  t o  suspens ion  c u l t u r e s  o f  Cinchona s p e c i e s  (Kobl i tz  et a 1  1983;  
Hunter e t  a1 1982) .  
In  an at tempt  t o  improve t h e  a l k a l o i d  y i e l d s  i n  our  c u l t u r e s ,  experiments  have 
been undertaken t o  s t u d y  t h e  e f f e c t  of  t h e  a d d i t i o n  o f  L-tryptophan t o  t h e  c u l -  
t u r e  medium. I n i t i a l  experiments  u s i n g  c u l t u r e s  f e d  w i t h  L-[meth~lene- ’~C]  - 
t ryptophan have demonstrated t h a t  t h e  l a b e l l e d  p r e c u r s o r  i s  t a k e n  up r a p i d l y  from 
t h e  medium i n t o  t h e  r o o t  organs .  P r e p a r a t i v e  TLC of  t h e  e x t r a c t e d  a l k a l o i d s  
fol lowed by s c i n t i l l a t i o n  count ing  techniques  h a s  shown i n c o r p o r a t i o n  of  t h e  
r a d i o a c t i v e  l a b e l  i n t o  q u i n i n e  and q u i n i d i n e ,  a t  l e v e l s  of  0.1 and 0.3%, r e s p e c t -  
i v e l y .  
The r e s u l t s  demonst ra t ing  t h e  i n c o r p o r a t i o n  of  t h e  l a b e l l e d  p r e c u r s o r  i n t o  t h e  
a l k a l o i d s  prompted f u r t h e r  i n v e s t i g a t i o n s  i n t o  t h e  e f f e c t  o f  f e e d i n g  high l e v e l s  
of  u n l a b e l l e d  t ryptophan  t o  t h e  c u l t u r e s .  Root organ suspens ions  were f i l t e r e d  
a s e p t i c a l l y  and t h e  r o o t  organs  d i s t r i b u t e d  i n t o  f l a s k s  c o n t a i n i n g  40 m l  medium 
g i v i n g  an i n i t i a l  inoculum of  4g f r e s h  weight p e r  f l a s k .  Fresh ly  subcul tured  
f l a s k s  were f e d  a s e p t i c a l l y  w i t h  L-try tophan ,  d i s s o l v e d  i n  an a l i q u o t  of c u l t u r e  
medium, a t  l e v e l s  of 250 and 500 mg 1 . The supplemented f l a s k s  and c o n t r o l s  
were harves ted  a f t e r  1 5  d a y s ,  t h e  r o o t  organs were f i l t e r e d  from t h e  medium and 
t h e  a l k a l o i d s  e x t r a c t e d  u s i n g  s t a n d a r d  techniques  and ana lysed  by HPLC with f l u o r -  
escence d e t e c t i o n .  The medium was ana lysed  d i r e c t l y  by HPLC i n  o r d e r  t o  d e t e r -  
min? t h e  levels  o f  L-tryptophan remaining.  
The r e s u l t s  of  t h e  experiment  (Table 1) show t h a t  s i g n i f i c a n t  l e v e l s  of  L-trypto-  
phan a r e  taken  up by t h e  ce l l s .  h r t h e r m o r e ,  no ev idence  was found from theHPLC 
analyses  of  t h e  presence  o f  t ryp tophan  m e t a b o l i t e s  such as 5-hydroxytryptophan, 
t ryp tamine ,  5-hydroxytryptamine or i n d o l e  acet ic  a c i d  i n  t h e  medium. 

Table  1. 

-P 

E f f e c t  o f  L-trytophan on a l k a l o i d  y i e l d s  i n  Cinchona 
l e d g e r i a n a  r o o t  organ suspens ion  c u l t u r e s  

L-Tryptophan i n  Medium (mg 1-‘) Alka lo ids  i n  Root Organs (ugl-’ 
a t  15 days 

Zero Time A t  15 Days m i n i n e  Quinidine 

0 
2 50 
500 

0 117.5 
24 187.5 

120 625.0 

103.8 
150 .O 
525.0 

Analysis  of t h e  a l k a l o i d a l  e x t r a c t s  c l e a r l y  shows t h a t  supplementat ion of t h e  
medium wi th  L-tryptophan a t  l e v e l s  of  500 mgl-‘, i n  p a r t i c u l a r ,  r e s u l t s  i n  a 
remarkable f i v e - f o l d  i n c r e a s e  i n  t h e  l e v e l s  of  q u i n i n e  and q u i n i d i n e .  The 
r e s u l t s  from t h e  l a b e l l e d  and u n l a b e l l e d  f e e d i n g  experiments  sugges t  t h a t  t h e  
increased  a l k a l o i d  product ion  observed wi th  t h e  u n l a b e l l e d  t ryptophan  is, i n  
P a r t ,  due t o  t h e  improved a v a i l a b i l i t y  of  t h e  b i o s y n t h e t i c  p r e c u r s o r .  
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