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It is known tha t  Adon i s  c h r y s o c y a t h u s  Hook. e t  f. Thom con ta in s  v a l u a b l e  c a r d e n o l i d e s  - k - s t i : o -  

phan th in - f l  and c y m a r i n  [1]. R e c e n t l y  a new t e t r a o s i d e  - s u g o r o s i d e  - has  been  d e t e c t e d  in th is  p lan t  [2]. 

The p r e s e n t  p a p e r  g i v e s  a me thod  f o r  a n a l y z i n g  the e p i g e a l  p a r t  of A_..z c h r y s o c y a t h u s  c o l l e c t e d  in the 
e n v i r o n s  of the v i l l age  of S h a k h i m a r d a n  in the K h u r d a n  d i s t r i c t  of the A la i  r ange .  The e s s e n c e  of the me thod  
c o n s i s t s  in the e x t r a c t i o n  of the c a r d e n o l i d e s  f r o m  the raw m a t e r i a l  wi th  96% e thano l ,  the c h r o m a t o g r a p h i c  
s e p a r a t i o n  of the g l y c o s i d e s  to be d e t e r m i n e d  in a nonf ixed l a y e r  of a l u m i n a ,  and t h e i r  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  [3]. 

By c o m p a r i n g  v a r i o u s  me thods  of e x t r a c t i o n  (Table  1) i t  was  shown that  i t  is  m o r e  e f f ec t i ve  t i m e w i s e  
to e x t r a c t  the g l y c o s i d e s  by  bo i l i ng  the r aw  m a t e r i a l  with 96% e thano l .  A s m a l l e r  amoun t  of b a l l a s t  s u b -  
s t a n c e s  i s  e x t r a c t e d  by th i s  me thod .  

Since the e p i g e a l  p a r t  of the p lan t  c o n t a i n s  a l a r g e  amoun t  of b a l l a s t  s u b s t a n c e  (p igment s ,  c h l o r o -  
phyl l ,  r e s i n s ) ,  which  c o m p l i c a t e s  a n a l y s i s ,  and t h e i r  r e m o v a l  by known m e t h o d s  [4] l e a d s  to a l o s s  of g l y -  
c o s i d e s ,  we used  double  c h r o m a t o g r a p h y .  The f i r s t  p l a t e  wi th  the d e p o s i t e d  e x t r a c t  was  c h r o m a t o g r a p h e d  
in d ie thy l  e t h e r ,  which  p u r i f i e d  the e x t r a c t .  The s econd  c h r o m a t o g r a p h i c  p r o c e s s  in the w a t e r - s a t u r a t e d  

TABLE 1. Amount  of C a r d e n o l i d e  (% on the a b s o l u t e l y  d r y  we igh t  
of the raw m a t e r i a l )  

Method of  extract ion 

[ 70% ethanol  

-$tr :-'-S-~ - -  

96% e thano l  

1 %. ' .-cymarin I tota, total  

Hot extract ion for 
2.5 h 

Cold extraction for 
23 h 

In a Soxhlet  apparatus 
for 24 h 

0,119 
0,120 
0,060 
0,061 
0,064 

Hot extract ion for  [ 0,175 
2.5 h / O, 178 

Cold extraction for ( 0, i 31 
23 h / 0,134 

0,132 
0,130 

0,521 
0,520 
0,421 
0,412 
0,413 

0,196 
0,205 

0,164 
0.161 
0,161 
0.167 

1970 crop 

0,640 
0.640 
0,481 
0,473 
0,477 

1971 cro 

0,371 
0,383 

O, 295 
0,295 
0,293 
0,297 

0,119 
0,118 
0,053 
0,054 
0,058 
0,055 
0,117 
0,117 

0,175 
0,176 
0,175 
0.175 
0,127 
O, 127 
O, 132 
O, 130 

0,514 
0,519 
0,402 
0,403 
0,401 
0,400 
0,518 
0,521 

0,193 
0,195 
0,193 
0.197 
0,119 
0,120 
0,119 
0,111 

0,633 
0,637 
0,455 
0,457 
0,459 
0.455 
0,635 
0,638 ' 

'0,368 
0,371 
O, 368 
O, 372 
O, 24fi 
O, 247 
0,251 
0,241 

Ins t i tu te  of the C h e m i s t r y  of P lan t  S u b s t a n c e s ,  A c a d e m y  of S c i e n c e s  of the Uzbek  SSR. T r a n s l a t e d  
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TABLE 2 

Content of k- Addedstan- Calcu- 
[o. of strot~han- dardk-stro-I ~- - 

thir~-~ inthe ohanthin-~ Itateo ae expt. extract ! 
mg 

0,438 
1,614 
1,614 
0,720 
0,580 

0,254 
0,136 
0,135 
0.192 
0,148 

O, 692 
1,750 
1,749 
0,912 
O, 728 

Found 

0,668 
1,728 
1,729 
0,890 
0,740 

Absolute [ Relative 
e I'l'O r I e r r o r  

N 

-0,024 3,6 
-0,021 1,20 
-0,020 1,14 
-0,022 2.41 
+0,012 1,65 

bu tanol  (1 : 1) s y s t e m  e n s u r e d  the s e p a r a t i o n  of the c a r d e n o l i d e s .  The c a r d e n o l i d e s  w e r e  e lu t ed  in the u sua l  
way:  the k-s t rophanth in- - f l  wi th  70% e thano l  and the c y m a r i n  wi th  96% e thano l .  

As  the c o m p l 6 x - f o r m i n g  r e a g e n t  f o r  the qua n t i t a t i ve  d e t e r m i n a t i o n  of the c a r d e n o l i d e s  in p l a c e  of the 
known r e a g e n t  2 , 4 - d i n i t r o  d ipheny l  su l fone  [3] we used  2 , 2 ' , 4 , 4 ' - t e t r a n i t r o b i p h e n y l  [5, 6]; wi th  o a r d e n o l i d e s  
the l a t t e r  f o r m s  a s t a b l e  c o m p l e x  ( t ime of c o n s t a n c y  of the m a x i m u m  10-15 min) which  i n c r e a s e s  the a c -  
c u r a c y  of the d e t e r m i n a t i o n .  The op t i ca l  d e n s i t i e s  of the e l u a t e s  w e r e  m e a s u r e d  on an S F - 4  i n s t r u m e n t  at  
Xmax 610 nm. The a c c u r a c y  of the me thod  was  c h e c k e d  by a n a l y z i n g  e x t r a c t s  wi th  a s t a n d a r d  s o l u t i o n  of 
k - s t r o p h a n t h i n - f l  added  to t hem (Table  2). 

E X P E R I M E N T A L  

To a we ighed  s a m p l e  of about  20 g (a) of the c o m m i n u t e d  e p i g e a l  p a r t  o f A .  c h r y s o c y a t h u s  was  added  
100 ml  of 96?0 e thano l ,  and the m i x t u r e  was  bo i l ed  .on the w a t e r  ba th  fo r  30 min .  The e x t r a c t  was  c a r e f u l l y  
p o u r e d  th rough  a f i l t e r  into a n o t h e r  f l a s k  and the e x t r a c t i o n  was  r e p e a t e d  twice  m o r e ,  i n c r e a s i n g  the t ime  
of bo i l i ng  to 60 min .  The c o m b i n e d  e x t r a c t  was  e v a p o r a t e d  in v a c u u m  at  40-50°C to a v o l u m e  of about  
10 m l .  The c o n c e n t r a t e  was  c a r e f u l l y  t r a n s f e r r e d  by  m e a n s  of a p ipe t t e  into a m e a s u r i n g  c y l i n d e r ,  the 
f l a s k  was  w a s h e d  s e v e r a l  t i m e s  wi th  5 - m l  p o r t i o n s  of hot m e t h a n o l ,  and,  a f t e r  coo l ing ,  the f ina l  vo lume  
was  m e a s u r e d  (Vex). A p l a t e  with a nonf ixed  l a y e r  of a l u m i n a  w a s  d iv ided  into two p a r t s .  On e a c h  band 
1 .0 -1 .5  ml  (b) of the e x t r a c t  was d e p o s i t e d  and,  a f t e r  d r y i n g ,  the p l a t e  was  p l a c e d  at  an angle  of 20-30 ° in 
a c h a m b e r  wi th  d i e thy l  e t h e r .  A f t e r  the s o l v e n t  f ron t  had t r a v e l e d  20"era,  the p la te  was r e m o v e d  f r o m  the 
c h a m b e r  and the e t h e r  was  a l lowed  to e v a p o r a t e  off in the a i r .  The d r i e d  p l a t e  was  p l a c e d  in a n o t h e r  
c h a m b e r  and c h r o m a t o g r a p h e d  in the w a t e r - s a t u r a t e d  b u t a n - l - o l  (1 : 1) s y s t e m .  The d i s t a n c e  of m i g r a t i o n  
of the s o l v e n t  f ron t  was  17 c m .  A f t e r  the s o l v e n t  had e v a p o r a t e d  off f r o m  the p l a t e ,  one half  of i t  was  
t r e a t e d  wi th  R a y m o n d ' s  r e a g e n t  and the zones  c o r r e s p o n d e d  to the k - s t r o p h a n t h i n - f i  and c y m a r i n  on the 
u n t r e a t e d  band  of the p la te  w e r e  m a r k e d  out.  The p o r t i o n s  of a l u m i n a  with  the a d s o r b e d  c a r d e n o l i d e s  w e r e  
t r a n s f e r r e d  to c o l u m n s  (h 20, d 2 cm)  and e lu t e d .  The v o l u m e  of e l u a t e  (Vel) de pe nds  on the amoun t  of raw 
m a t e r i a l  and i s  d e t e r m i n e d  e x p e r i m e n t a l l y .  

To d e t e r m i n e  the amount  of c a r d e n o l i d e ,  to 2 ml  of e l u a t e  was added  2.5 ml  of a 0.1570 e thano l i c  s o -  
lu t ion  of t e t r a n i t r o b i p h e n y l  and 0.5 ml  of a 0.1 N aqueous  s o l u t i o n  of c a u s t i c  po t a sh .  S i m u l t a n e o u s l y ,  in a n -  
o t h e r  f l a s k  a c o n t r o l  s o l u t i o n  (blank tes t )  was  p r e p a r e d  by  m i x i n g  2 ml  of 70% o r  96?0 e thano l  (e luate  f r o m  
the s a m e  b a t c h  of a l u m i n a  but  wi thout  c a r d e n o l i d e ) ,  2.5 ml  of a 0.1570 e t h a n o l i c  s o l u t i o n  of t e t r a n i t r o b i -  
pheny l ,  and 0.5 ml  of 0.1 N aqueous  c a u s t i c  po t a sh .  A f t e r  the add i t i on  of the a lka l i ,  the s o l u t i o n s  w e r e  
p o u r e d  into q u a r t z  c e l l s  (1 c m  thick)  and i m m e d i a t e l y  p l a c e d  in the c h a m b e r  of the s p e c t r o p h o t o m e t e r  and 
the m a x i m u m  va lue  of the op t i ca l  d e n s i t y ,  which  g e n e r a l l y  a p p e a r e d  a f t e r  15-20 min ,  was  d e t e r m i n e d .  A 
m i x t u r e  of s t a n d a r d  s o l u t i o n s  of k - s t r o p h a n t h i n - f l  and c y m a r i n  was  a l s o  c h r o m a t o g r a p h e d  and the op t i ca l  
d e n s i t i e s  of t h e i r  e l u a t e s  f r o m  the a l u m i n a  w e r e  m e a s u r e d .  The p e r c e n t a g e  of c a r d e n o l i d e  (x) in the e p i -  
g e a l  p a r t  of A___: c h r y s o c y a t h u s  r e f e r r e d  to the a b s o l u t e l y  d r y  raw m a t e r i a l  was  c a l c u l a t e d  f r o m  the f o r m u l a  

D t Cst VelVex. 10000 
x : ' f ) s t  . a . b  (100 -- h) 

w h e r e  D t and Ds t  a r e  the op t i c a l  d e n s i t i e s  of the t e s t  and s t a n d a r d  so lu t i ons  of the c a r d e n o l i d e ;  C s t  is the 
we igh t  of the s t a n d a r d  s a m p l e ,  g; b is  the v o l u m e  of c o n c e n t r a t e d  e x t r a c t  of p l a n t  r aw m a t e r i a l  d e p o s i t e d  
on the c h r o m a t o g r a m ,  ml ;  a is  the we igh t  of the raw m a t e r i a l ,  g; Vex is  tht to t a l  v o l u m e  of e x t r a c t ,  ml ;  Vel  
is  the v o l u m e  of e l u a t e  ( t es t  so lu t ion) ,  ml;  and h is the m o i s t u r e  con ten t  of the p l a n t  r aw  m a t e r i a l ,  ?0. 
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S U M M A R Y  

A spect rophotometr ie  method for  determining cymar in  and k-strophanthin-f l  in the epigeal par t  of 
Adonis chrysocyathus  has been developed. 
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