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The e x t r a c t i o n  of  a l k a l o i d s  from t h e  l e a v e s  of  Catharanthus roseus r e q u i r e s  
c a r e f u l  c o n t r o l  of t h e  r e s i d u a l  a l k a l o i d  l e v e l s .  A n a l y s i s  of  t h e  p r i n c i p a l  
t h e r a p e u t i c a l l y - a c t i v e  a l k a l o i d s  v i n b l a s t i n e  (m) and v i n c r i s t i n e  (VC) by 
reversed-phase high-pressure l i q u i d  chromatography (HPLC) i s  compl ica ted  by t h e  
co-e lu t ion  o f  numerous r e l a t e d  a l k a l o i d s  (G6rsg e t  a l ,  1977) .  The v a r i o u s  d i g i t a l  
methods proposed t o  i n t e r r o g a t e  over lapping  peak systems ( F e l l  e t  a l ,  1983; 
Clark  e t  a l ,  1984) ,  i n c l u d e  t h e  method of s p e c t r a l  s u p p r e s s i o n ,  which h a s  found 
l i m i t e d  a p p l i c a t i o n  s i n c e  it w a s  o n l y  d e f i n e d  f o r  b i n a r y  systems (Carter e t  a l ,  
1 9 8 2 ) .  T h i s  r e p o r t  d e s c r i b e s  a novel  ex tens ion  of  t h e  method t o  encompass 
m u l t i p l e  peak o v e r l a p  problems,  as observed f o r  t h e  c a t h a r a n t h u s  a l k a l o i d s .  

Chromatography w a s  performed on a 100 x 4.6 mm I D  column packed wi th  5-pm 
SAS-Hypersil. The mobile  phase composi t ion f o r  optimum r e s o l u t i o n  andperformance 
w a s :  a c e t o n i t r i l e  - 0.01 M ammonium carbonate  (46: 54,  v / v )  . Rapid-scanning 
W - d e t e c t i o n  was based on t h e  Hewlett-Packard HP-1040A l i n e a r  photodiode a r r a y  
d e t e c t o r ,  i n t e r f a c e d  w i t h  t h e  HP-85B microcomputer, p rovided  w i t h  dua l  d i s c  d r i v e  
and p r i n t e r - p l o t t e r  p e r i p h e r a l s .  The s tandard  sof tware  f o r  t h e  d e t e c t o r  was 
supplemented by programs developed by t h e  a u t h o r s  f o r  m u l t i p l e  s p e c t r a l  
suppress ion .  W-spec t ra  of  t h e  i n d i v i d u a l  a l k a l o i d s  w e r e  a c q u i r e d  on a Perkin-  
E l m e r  Lambda 5 spectrophotometer  and s i x  s u i t a b l e  wavelengths chosen f o r  use i n  
t h e  s p e c t r a l  suppress ion  a l g o r i t h m ,  f o r  which t h e  r e l e v a n t  e p s i l o n  r a t i o s  were 
c a l c u l a t e d .  The a l k a l o i d s  of i n t e r e s t  overlapped i n  t h e  chromatogram and e l u t e d  
between 2 0 0  and 270 seconds a f t e r  i n j e c t i o n ;  v i n d o l i n e ,  k '  = 3 - 9 9  ( V I N D ,  
10.0 m/ml); VC, k '  = 4.26 (10.0 bg/ml); and  c a t h a r a n t h i n e ,  k '  = 4.59 (CA; lO.Opg/ml) 
The (n  x n )  mat r ix  a l g o r i t h m  developed f o r  n components i s  based on a n  ex tens ion  
o f  t h e  express ion  f o r  s p e c t r a l  suppress ion  ( E q . l ) ,  t o  g i v e  t h e  corresponding 
formula t ion  i n  mat r ix  n o t a t i o n  (Eq.2) ,  where A l ( t )  and A 2 ( t )  r e p r e s e n t  t h e  
absorbance a t  A 1  and )\2, a t  t i m e  t ,  while  €1 and € 2  r e p r e s e n t  t h e  a b s o r p t i v i t y  
v a l u e s  of a d e f i n e d  component a t  t h e s e  wavelengths: 

The d a t a  are processed so t h a t  f o r  t h e  t e r n a r y  system of over lapping  peaks ,  one,  
t w o  o r  a l l  t h r e e  of  t h e  c o - e l u t i n g  peaks can be  s e l e c t i v i t y  suppressed .  A 
q u a l i t a t i v e  i n d i c a t i o n  of  r e s i d u a l  impur i ty  i s  i n d i c a t e d  i f ,  when 
a l l  t h r e e  known a l k a l o i d s  are suppressed ,  a non-zero r e s i d u a l  b a s e l i n e i s o b s e r v e d .  
Moreover, any g iven  p a i r  o f  a l k a l o i d s  can be  suppressed,  t o p e r m i t t h e q u a n t i t a t i v e  
a s s a y  of  a t h i r d .  The c a l i b r a t i o n  curves  f o r  each of  t h e  a l k a l o i d s ,  examined i n  
t h e  presence  of t y p i c a l  amounts of  t h e  o t h e r s ,  were l i n e a r  o v e r  t h e  range 
0 - 10.0 yg/ml and r e g r e s s e d  through or c l o s e  t o  t h e  o r i g i n .  

The method proposed h a s  been a p p l i e d  t o  e x t r a c t s  of  Catharanthus roseus f o r  t h e  
r o u t i n e  c h a r a c t e r i s a t i o n  of samples. Curren t ly  up t o  4 c o - e l u t i n g  components can 
be suppressed e i t h e r  i n d i v i d u a l l y  o r  s imultaneously.  The method is  s e n s i t i v e  and 
i n v o l v e s  l i t t l e  o r  no sample clean-up.  Although exempl i f ied  h e r e  a s  a technique 
f o r  q u a l i t y  c o n t r o l  d u r i n g  t h e  p r o c e s s i n g  of  n a t u r a l  p r o d u c t s ,  t h e  a l g o r i t h m  is  
expected t o  be g e n e r a l l y  a p p l i c a b l e  i n  c a s e s  where over lapping  chromatographic 
peak systems need t o  be  i n t e r r o g a t e d .  
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