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Erys imos ide  is the main cardenolide of almost  all plants of the genus Erys imum,  family Cruciferae  
that have been studied up to the present  t ime [1]. The seeds of E. diffusum Ehrh. are recommended for the 
industrial  production of e rys imos ide .  In the seeds of this species of e ry s imum about 10 glycosides have 
been found, and therefore  for  the quantitative determination of e rys imoside  it is necessa ry  to separate it 
f rom the accompanying cardenolides and other  substances.  Previously,  th in- layer  chromatography {TLC) 
on a nonfixed layer  of alumina in the b u t a n - l - o l - w a t e r  (1 : 1) sys tem has been used for this purpose.  Then 
the combined glycosides were separated into monoside and bioside fractions;  on quantitative analysis,  the 
e rys imos ide  (biosides) and the other glycosides with polar i t ies  s imi lar  to it were determined, which led to 
high resul ts  [2]. 

The best separat ion of e rys imos ide  f rom accompanying cardenolides is achieved by chromatography 
on paper  in the t o l u e n e - b u t a n - l - o l  (1 : 1 ) - w a t e r  sys tem.  For  est imating erys imoside  in the raw mater ia l  
and for  industrial  control  we have used this type of chromatography,  since it permi t s  a sharper  separat ion 
of all the cardenolides of the e rys imum seeds (as compared with TLC), which is very important  under in- 
dustrial  conditions when the amount of accompanying cardenolides is considerable.  

The e rys imos ide  was eluted f rom the paper  with 70% ethanol. The completeness of the elution of the 
substance f rom the paper  was checked by comparing the optical densitites of the eluate and of a standard 
solution. The desorption of the e rys imos ide  f rom the paper  was sat isfactory.  The amount of e rys imoside  
was determined photocolor imetr ica l ly  with the Tatje reagent [2]; the relative e r r o r  of the chromatophoto-  
co lo r imet r i c  determination was not g rea t e r  than * 2.5%. The sensiti t ivity of the method was 20 p gof  e ry s imo-  
side. 

The proposed method permi t s  the determination of the amount of e rys imoside  in the raw mater ia l  and 
in ex t rac ts  at all s tages of the purif ication of the extracts ,  and also in the mother  solutions. 

As an example, we give figures for  the determination of e rys imoside  at various stages of the indus- 
t r ia l  p roces s :  

Stage of Production of Erysimoside 

Seeds 
Total extract (7 extractions) 
Spent raw material 
Extract after precipitation of the sugars 
Precipitated sugars 
Ethereal solution 
Chloroform extract 
Insoluble residue 
Aqueous solution of erysimoside: 

before ion-exchange resin 
after ion-exchang6 resin 

Losses on the ion-exchange resin 
Chloroform extraction . .--isopropanol 
Aqueous resioue 
Mother solutions: 

1st crystallization 
2nd crystallization 

Losses uflaccounted for 
Yield of crystalline erysimoside 

*Losses shown in italics. 

Amount of 
the weight 

Erysimoside. o]c of 
of the raw material 

3,92 
3,72 
0,08 ~ 
3,62 
0,04 
O, 12 
0,013 
0,35 

2,80 
2,45 
0,35 
2,10 
0,27 

0,23 
0.30 
0,47 
1,50 
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The amount  of e r y s i m o s i d e  in the s e e d s  of E. d i f fusum v a r i e s  a c c o r d i n g  to  the s e a s o n  and to the  so i l  
and c l i m a t i c  cond i t i ons  ( f rom 2.5 to 4%). 

EXPERIMENTAL 

Analysis of the Raw Material. To isolate the eryslmoside, 2 g of the comminuted air-dry erysimum 
seeds that had been passed through a sieve (with 0.5-ram holes) were defattedthreetlmes with petroleum 
ether. The seeds freed from the solvent were covered with 10 ml of 70% ethanol and placed in a vibro- 
extractor for 6 h. Chromatographic paper of type "C" ("medium") (14 x 55 cm) was divided lengthwise into 
four strips. The first strip served as background (blank test) in photocolorimetry, and on the second and 
third strips as they dried out were deposited 0.05 and 0.06 ml, respectively, of filtered ethanolic extract. 
On the fourth strip was deposited 0.06 ml (300 #g) of a 0.5% standard sample of erysimoside. The paper 
was dried in the air and chromatography was performed by the descending method in the n-butanol-toluene 
(I : 1)-water system. Chromatography was continued until the layer of solvent had travelled 40 cm (4 h). 
After drying, the 3rd and 4th strips of paper were cut off and the spots were revealed by spraying first with 
a 5% solution of m-dinitrobenzene in benzene and then with a 10% solution of caustic potash in 75% methanol. 
The cardenolides appeared in the form of blue-violet spots. From the position of the spot of the erysimoside 
(Rf about 0.35), its zones of the third and second strips and the corresponding background zone on the 1st 
strip were marked. The correctness of the cutting out of the section of paper with the substance was checked 
by the appearance of a residual band on the paper. The erysimoside was eluted from the paper with 15 ml 
of 70% ethanol with shaking for 2 h. The amount of erysimoside in the filtered eluate was determined on the 
FI~KM photocolorimeter with a yellow filter in cells 1 cm thick using as the reagent a 0.075% solution of 
2,4-dinitrodiphenyl sulfone in ethanol and a 0.1 N aqueous solution of caustic potash [2]. 

In parallel, under the same conditions, 0.06 ml (300 g) of a 0.5 solution of standard erysimoside was 
chromatographed and photometered. The amount of erysimoside in the erysimum seeds relative to the 
standard erysimoside was calculated by means of a well-known formula [3]. 

Analysis of the Intermediates in the Isolation of Erysimoside. Seven extracts were needed for the 
complete extraction of 95% ethanol from the erysimum seeds. Figures for the analysis of the extracts from 
20 kg of s e e d s  a r e  g iven  below. 

Amount of extract Amount of ervsimoside, 
Extract No. deposited on a found, °/c on tile weight 

chromatograph of the raw material 

I 0,01 1,22 
? 0,01 1,04 
3 0,~g3 0,51 
i 0,08 0,36 
5 0,15 0,21 
6 O,20 0,'~) 
7 o, 25 o, }5 

Total 3,72 

F o r  the a n a l y s i s  of the  spen t  r aw  m a t e r i a l ,  20 g of i t  ( a c c u r a t e l y  weighed)  was  e x t r a c t e d  with  95% 
e thano l  in a Soxhle t  a p p a r a t u s  fo r  8 h, and t hen  the e x t r a c t  was  e v a p o r a t e d  to  a vo lume of 30 ml  and 0.1 ml  
was  d e p o s i t e d  on p a p e r .  

To take  into  account  the l o s s e s  of  g l y c o s i d e s  in the  p r e c i p i t a t i o n  of the s u g a r s ,  the e t h a n o l i c  e x t r a c t  
was  c o n c e n t r a t e d  and t r e a t e d  wi th  a c e t o n e .  The s u g a r s  that  d e p o s i t e d  f r o m  the  ace tone  so lu t i on  w e r e  d i s -  
so lved  in w a t e r ,  and 0.1 ml  of  the r e s u l t i n g  s o l u t i o n  was  d e p o s i t e d  on a c h r o m a t o g r a m .  The c o n c e n t r a t e d  
e x t r a c t  a f t e r  the  p r e c i p i t a t i o n  of the  s u g a r s  was  t r e a t e d  with  e t h e r  to e l i m i n a t e  r e s i d u e s  of fa t ty  o i l s  and 
r e s i n o u s  s u b s t a n c e s .  The  ind iv idua l  g l y c o s i d e s  u s u a l l y  do not d i s s o l v e  i n e t h e r ,  but when a d s o r b e d  on oi l  
and r e s i n o u s  s u b s t a n c e s  they  p a s s  in to  d ie thy l  e t h e r .  The  e t h e r e a l  s o l u t i o n  (0.2 ml)  was  a n a l y z e d  c h r o -  
m a t o g r a p h i c a l l y .  The e x t r a c t  a f t e r  t r e a t m e n t  wi th  d ie thy l  e t h e r  was  d i s s o l v e d  in w a t e r ;  the  aqueous  s o l u -  
t ion  was  t r e a t e d  with  c h l o r o f o r m  to  e l i m i n a t e  m o n o s i d e s  and 0.25 ml  of the r e s u l t i n g  so lu t i on  was  d e p o s i t e d  
f r o m  a c h r o m a t o g r a m .  

In the  e x t r a c t i o n  by  c h l o r o f o r m  of  the  aqueous  so lu t ion ,  a w a t e r - i n s o l u b l e  p r e c i p i t a t e  d e p o s i t e d .  Th i s  
was  s e p a r a t e d  off by d e c a n t a t i o n  and d r i e d .  Then  i t  was  d i s s o l v e d  in 95% e thano l ,  and 0.05 ml  of the  e t h -  
ano l i c  s o l u t i o n  was  d e p o s i t e d  on a c h r o m a t o g r a m .  A f t e r  t r e a t m e n t  wi th  c h l o r o f o r m ,  the aqueous  so lu t i on  
was  f r e e d  f r o m  b a l l a s t  s u b s t a n c e s  on i o n - e x c h a n g e  r e s i n s .  To d e t e r m i n e  the l o s s  of  e r y s i m o s i d e  at  t h i s  
s t age ,  the aqueous  s o l u t i o n  was  a n a l y z e d  b e f o r e  and a f t e r  the i o n - e x c h a n g e  p u r i f i c a t i o n .  The e r y s i m o s i d e  
was  e x t r a c t e d  f r o m  the p u r i f i e d  aqueous  s o l u t i o n  with  a m i x t u r e  of c h l o r o f o r m  and i s o p r o p a n o l  and 0.04 
ml  of the e x t r a c t  was  c h r o m a t o g r a p h e d .  
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A total  of two rec rys ta l l i za t ions  of the technical e rys imos ide  f rom isopropanol was pe r fo rmed .  In 
each case,  0.01 ml of the mother  solution was deposited on a chromatogram.  

C O N C L U S I O N S  

A method for  the chromatophotocolor imet r ic  determinat ion of e rys imos ide  in raw mater ia l  is given 
which has been made the basis  of the analytical control  of its production.  
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