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Adsorpt ion m o l e c u l a r  ch romatography  is one of the methods widely used for  obtaining card iac  glyco-  
sides [1]. This method is also used for  the pur i f ica t ion of a technical  product  a f te r  its isolat ion f rom a 
solution of the combined glycosides  and for  separa t ing  it into individual subs tances .  The method has been 
success fu l ly  applied by N. K. Abubakirov e t  al. ,  in the isolat ion of K-s t rophanthin-f l  and the apobioside 
[2, 31. 

The p re sen t  communica t ion  gives the resu l t s  of a chromatographic  pur i f ica t ion  on alumina of the com-  
bined glycosides  ex t rac ted  f rom the roots  of Apocynum androsae imifo l ium.  

The adsorbent  was alumina (Brockmann act ivi ty  grade ]/1); the eluents were  methanol ,  ethanol,  and 
tsopropanol  in different  combinations with chloroform.  The r e su l t s  of the expe r imen t s  showed that of the 
eluents cons idered  the highest  degree  of desorpt ton  of the diglycosides is obtained with a mix ture  of ethanol 
and ch loroform (1 : 3). 

To de termine  the poss ib i l i t ies  of isolating a f rac t ion  of an eluate containing the min imum amount of 
contaminating subs tances ,  the dynamics of the desorp t ion  of the total  diglycosides and of the contaminating 
subs tances  were  studied (Fig. 1). 

The desorpt ion  p roce s s  can be sepa ra t ed  into s eve ra l  cha r ac t e r i s t i c  s tages .  Zone A (see Fig. 1) r e -  
l a tes  to the f i r s t  s tage.  It  is cha rac t e r i zed  by the fact  that the eluate contains only iner t  subs tances .  The 
following s tage of desorpt ion  (zone B) begins with the "breakthrough"  of the diglycosides and ends with a 
fall in the desorpt ion of the iner t  subs tances .  In this s tage 42% of the diglycosides is desorbed;  in this f r a c -  
tion, the i r  pur i ty  if 66%. Of the g r e a t e s t  in te res t  is the third s tage of desorpt ion  (zone C). F r o m  this f r a c -  
tion 38% of the diglycosides with a pur i ty  in the eluate of 91.5% is e!uted. And, finally,  the l a s t  s tage (zone 
D) gives an eluate containing 6.4% of dtglycosides with a pur i ty  of 36%. This s tage comple tes  the deso rp -  
tion of the diglycosldes.  Thus, a study of the dynamics  of desorpt ion  has shown that 42% of the total diglyco- 
s ides can be brought  to a pur i ty  of 66%, and 38.0% to a pur i ty  of 91.5%, s ta r t ing  with an initial technical p rod-  
uct containing 40.7% of diglycosides .  

E X P E  R I M E  NTAL 

Desorpt ion of Diglycosides and Ine r t  Substances.  The amounts of diglycosides and iner t  subs tances  
desorbed  f rom active alumina by var ious  eluents were  de te rmined  in 13 columns (d =40.0 m m ,  h=150  ram). 
Each column was charged with 70 g of a lumina and with a technical  product  containing 0.45 g of diglycosides 
and 0.83 g of iner t  subs tances .  The columns were  eluted with methanol ,  ethanol,  and isopropanol  in var ious  
combinations with ch lo ro form [ m e t h a n o l - c h l o r o f o r m ,  i s o p r o p a n o l - c h l o r o f o r m  (1 : 9), (1 : 5), (1 : 3), (1 : 2), 
and (1 : 1.5); e t h a n o l - c h l o r o f o r m  (1 : 9), (1 : 5), and (1 : 3)] at the ra te  of 120 l i t e r s / h ,  m 2. Desorpt ion of the 
glycosides  was obse rved  in expe r imen t s  where  the e luates  used were  mix tu res  of methanol  and ch lo ro fo rm 
(1 : 2) and (1 : 1.5) and ethanol and ch loroform (1 : 3). The g r e a t e s t  desorpt ion of the combined diglycosides 
was found in the l a t t e r  case.  Elution was p e r f o r m e d  until the Raymond reac t ion  of the eluates  for  glycosides  
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Fig. 1. Dynamics of the desorpt ion  
of diglycosides and iner t  subs tances  
f rom alumina [eluent: e t h a n o l - c h l o -  
r o f o r m  (1 : 3)]. 1) Desorpt ion of the 
diglycosides;  2) desorpt ion  of the in- 
e r t  subs tances .  

was negative.  The amou~3t of g lycosides  in the eluates  was de-  
t e rmined  by  a known method [4] and that of iner t  subs tances  f rom 
the d i f fe rence  between the weight of the dry  res idue (after the 
evapora t ion  of the e h a t e  to dryness)  and the amount  of diglyco- 
s ides  found by analys is .  

In the o ther  expe r imen t s ,  no diglycosides were  eluted even  
when a 400-fold amount of eluent  (on the weight of the diglyco-  
s ides  on the alumina) was pa s sed  through the column. In these 
expe r imen t s ,  no fu r the r  desorp t ion  was pe r fo rmed .  

Inves t igat ion of the Dynamics of the Desorpt ion of the Total 
D[glyeosides and Iner t  Substances.  The technical  product  (8.85 
g, containing 3.6 g of diglycosides)  was deposited on a column 
(d=40.0 m m ,  h=480  mm) containing 427 g of alumina.  Elution 
was p e r f o r m e d  with a mix tu re  of ethanol and ch lo ro fo rm (1 : 3) 
at the ra te  of 120 l i t e r s / h - m  2. The diglycosides in the eluate 
were  detected by Raymond ' s  quali tat ive reac t ion  for  glycosides .  

The f rac t ion  of eluate before  the breakthrough of diglyco-  
s ides was evapora ted  to d ryness  and the res idue  was weighed, 
amounting to 0.57 g, or  11.4%, of ine r t  subs tances  (as a p e r cen t -  
age of the i r  amount  in the initial technical  product).  The volume 
of this f rac t ion  of eluate was 1200 ml.  

The subsequent  e luates  were  col lected in 600-ml f ract ions  until the r eac t ion  for  glycosides  was nega-  
tive. The amounts of diglycosides and iner t  subs tances  were  de te rmined  in each  f rac t ion  (see Fig. 1). 

In desorpt ion  f rom alumina,  86.4~c of diglycosides and 37.1% of iner t  subs tances  (on their  amounts in 
the initial technical product) were  eluted. 

The diglycosides remain ing  on the a lumina were  eluted with 70% ethanol. This gave 13.2% of diglyco- 
s ides  and 54.3~ of iner t  substances  (calculated on the initial technical  product).  

SU1V[~AR Y 

1. Of the eluents studied,  e t h a n o l - c h l o r o f o r m  (1 : 3) p o s s e s s e d  the highest  power  of desorbing the 
diglycosides f r o m  alumina.  

2. The r e su l t s  of an invest igat ion of the dynamics of the desorpt ion of the diglycosides and the iner t  
subs tances  with e t h a n o l - c h l o r o f o r m  (1 : 3) showed the poss ib i l i ty  of obtaining 42% of the total diglycosides 
with a pur i ty  of 66%, and 38% of the total  d ig lycosides  with a pur i ty  of 9t  .5%, using a technical  product  con-  
taining 40.7% of diglycosides .  
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