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The l e a v e s  of  F i c u s  c a r i c a  L. con ta in  f u r o c o u m a r i n s  - p s o r a l e n  and b e r g a p t e n  [1]. In o r d e r  to ach ieve  
the fu l l e s t  e x t r a c t i o n  of the c o m b i n e d  f u r o c o u m a r i n s  f r o m  the raw m a t e r i a l  we have  p e r f o r m e d  a c o m p a r a -  
t ive  s tudy  of  v a r i o u s  m e t h o d s  of e x t r a c t i o n  (Table  1) a s  a r e s u l t  of which we chose  e x t r a c t i o n  in the co ld  
wi th  shaking  fo r  1 h. 

A s  the o p t i m u m  e x t r a c t a n t  of  the t o t a l  f u r o c o u m a r i n s  we u sed  60 ~7c aqueous  ace tone .  Th i s  so l ven t  
p e r m i t s  the f u r o c o u m a r i n s  to be e x t r a c t e d  to the fu l l e s t  ex t en t  f rom the raw m a t e r i a l  in 1 h (Table  2, F ig .  1, 
w h e r e  X is  the  f u r o c o u m a r i n  con ten t  and r i s  the t ime  of e x t r a c t i o n ) .  

The p l ah t  e x t r a c t  was  c h r o m a t o g r a p h e d  in a thin l a y e r  of a l u m i n a  in d i e thy l  e t h e r  in o r d e r  to s e p a r a t e  
the t o t a l  f u r o c o u m a r i n s  f r o m  the b a l l a s t  s u b s t a n c e s .  The  f u r o c o u m a r i n s  w e r e  d e s o r b e d  f r o m  the A1203 with 
95% e thano l .  The d e s o r p t i o n  of the f u r o c o u m a r i n s  took p l a c e  a l m o s t  c o m p l e t e l y  in 1 h (Fig .  2, w h e r e  r is  
the t ime  of  d e s o r p t i o n ) .  

The to ta l  amount  o f  f u r o c o u m a r i n s  in the e lua t e  w a s  d e t e r m i n e d  on  an S F - 4  s p o c t r o p h o t o m e t e r  a t  ~, 

~wl% Icm 298 nm ~ " l c m  for  p s o r a l e n  = E 1% for  b e r g a p t e n ) .  The to ta l  [ u r o c o u m a r i n s  w e r e  c a l c u l a t e d  r e l a t i v e  to one 
of the c o m p o n e n t s ,  and the p r o p o r t i o n s  of  p s o r a l e n  and b e r g a p t e n  w e r e  found g r a p h i c a l l y  by the me thod  
g iven  p r e v i o u s l y  [2]. The o b j e c t i v i t y  of  the me thod  w a s  c h e c k e d  in e x p e r i m e n t s  wi th  a d d i t i o n s  of  s t a n d a r d  
s a m p l e s  of p s o r a l e n  and b e r g a p t e n .  The r e l a t i v e  e r r o r  o f  the  a n a l y s i s  w a s  ± 1.63 %. The t i m e  of  a n a l y s i s  
w a s  3 -3 .5  h. 

Thus ,  the m a i n  d i f f e r e n c e  in the p r o p o s e d  me thod  f r o m  the e x i s t i n g  me thod  [3] is  the u se  of a m o r e  
e f f ec t ive  e x t r a c t a n t ,  the c h r o m a t o g r a p h i c  p u r i f i c a t i o n  of the p lan t  e x t r a c t  f r o m  b a l l a s t  s u b s t a n c e s ,  and the 

T A B L E  t .  C o m p a r a t i v e  R e s u l t s  of  the E x t r a c -  
t ion of  the F u r o c o u m a r i n s  

60% 
" 95q° .acetone ethanol 

Method of extraction i :total amount of 
furoeoumarins, °7o 

Hot extraction (two 1-h extractions) } 0,52 

Cold extraction (shaking for 1 h) } 0,55 

In a Soxhlet apparatus (23 h) } 0,59 

0,92 

0,90 

T a b l e  2. Cho ice  of  
the O p t i m u m  
E x t r a c t a n t  for  the 
F u r o c o u m a r i n s  

Total 
amount, of 

Extraetant ~coumanns, 

Benzene 0,40 
Chloroform 0.4 

95% ethanol i), 54 

40% ethanol 0,65 
Acetone 0,33 

20% acetone 0,65 

40% acetone 0,90 

600 acetone 0,95 

80% acetone 0,92 
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Fig .  2 

F ig .  1. K i n e t i c  c u r v e  of  the e x t r a c t i o n  by shak ing  o f  the t o t a l  
f u r o c o u m a r i n s  f rom the l e a v e s  of  F i c u s  c a r i c a  wi th  60 % a q u e -  
ous  ace tone  ix i s  the f u r o c o u m a r i n  con ten t ,  /c, and r i s  the t i m e  
of  e x t r a c t i o n ) .  

F ig .  2. K i n e t i c  c u r v e s  of  the d e s o r p t i o n  of  p s o r a l e n  i l )  and of  
b e r g a p t e n  (2} ix i s  the f u r o c o u m a r i n  con ten t ,  7c, and T i s  the 
t ime  of  d e s o r p t i o n ,  %). 

s i m u l t a n e o u s  s p e c t r o p h o t o m e t r i c  d e t e r m i n a t i o n  of  the amount  of p s o r a l e n  and b e r g a p t e n  in t h e i r  m i x t u r e s  
g r a p h i c a l l y ,  which  has  enab led  the a c c u r a c y  and i n f o r m a t i v e n e s s  of  the a n a l y s i s  to be s u b s t a n t i a l l y  i n c r e a s e d .  

E X P E R I M E N T A L  M E T H O D  

F o r  the e x t r a c t i o n  of the f u r o c o u m a r i n s ,  5 g of c o m m i n u t e d  and s i e v e d  {5-mm a p e r t u r e s }  a i r - d r y  
l e a v e s  was  c o v e r e d  i1 : 10} with  50 m l  of  60 % aqueous  ace tone  and the m i x t u r e  w a s  shaken  v i g o r o u s l y  fo r  
1 h. On a p l a t e  (18 × 24 cm) with  a nonf ixed  l a y e r  of A1203 w a s  d e p o s i t e d  0.1 m l  of  the f i l t e r e d  e x t r a c t  and 
a s t a n d a r d  so lu t ion  of one of  the  f u r o c o u m a r i n s ,  and c h r o m a t o g r a p h y  was  p e r f o r m e d  in d i e thy l  e t h e r .  The 
p l a t e  w a s  d r i e d  at  40-50 ° C for  1 h. The zone c o r r e s p o n d i n g  to the A1203 con t a in ing  the f u r o e o u m a r i n s  w a s  
d e t e r m i n e d  by i t s  b lue  f l u o r e s c e n c e  in UV l igh t  {?, 254 nm) and w a s  r e m o v e d  f r o m  the p l a t e ,  and so w a s  an 
equa l  a r e a  of  a zone of the A1203 wi thout  t hem (background},  and these  p o r t i o n s  of  the s o r b e n t  w e r e  c o v e r e d  
wi th  10 ml  of  95 % e thano l  and le f t  in a t h e r m o s t a t  at  50-60 ° C for  1 h. A f t e r  the f l a s k s  had  been coo l ed  to 
r o o m  t e m p e r a t u r e ,  the s o l u t i o n s  w e r e  f i l t e r e d  and the o p t i c a l  d e n s i t i e s  of the e l u a t e s  and a l so  o f  the s t a n -  
d a r d  s u b s t a n c e  r e l a t i v e  to the b a c k g r o u n d  at  2, 298 nm w e r e  d e t e r m i n e d .  The p e r c e n t a g e  of  to ta l  c o u m a r i n s  
w a s  c a l c u l a t e d  f r o m  a known f o r m u l a  [4]. 

S U M M A R Y  

A new m o d i f i c a t i o n  of the c h r o m a t o - s p e c t r o p h o t o m e t r i c  me thod  of d e t e r m i n i n g  the a m o u n t s  of p s o r a -  
l en  and b e r g a p t e n  in the l e a v e s  of F i c u s  c a r i c a  h a s  been  deve loped .  
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