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Hydrophobic and hydrophilic gels a re  used as supports  for  gel chromatography  [1]. Of the hydro-  
philic gels ,  the best  known a re  the dext ran  gels  - the Sephadexes - and of the hydrophilic gels po lys tyrene  
gels  and also powdered glass  [2]. A specia l  posi t ion among gels is occupied by Sephadex ZH-20, showing 
activity both in aqueous and in organic solvents  [2]. In the USSR, methods have been developed for  the syn-  
thesis  of dext ran  gels [2] of two types - I~D and D/~D. 

The use of gel chromatography  for  the separa t ion  of var ious substances  of plant origin has been de-  
scr ibed in a number  of pape r s  [3-11]. 

We have studied the swellabil i ty and separa t ing  capaci ty  of some domest ic  gel sorbents  and have also 
de te rmined  to what extent the hydrophilic gel sorbents  cor respond  in swellabil i ty in var ious  solvents  and 
in separa t ing  capaci ty  to samples  of Sephadexes.  

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

Samples of the gels I~D-1,5 and E D - 2 , f  (particle dimensions 40-120 #) were  f i r s t  washed with wa te r  
and then, success ive ly ,  with 50%, 70%, and 96% ethanols and were  dried in a drying chest  at 80°C. The 
degree  of swellabil i ty was de te rmined  by a published method [12]. The following facts  can be seen  f rom 
Table 1: 1) in the i r  absolute capaci t ies  for  swelling, the gel I~D-1,5 and Sephadex G-15 are  p rac t i ca l ly  
identical; and 2) the absolute swellabil i ty of the ge l /~D-2 .0 , in  water  is cons iderably  g r e a t e r  than that of 
ED-1,5 and is c lose  to that of Sephadex G-25 [1] (no informat ion is given in the l i t e ra tu re  on the swellabil i ty 
of this Sephadex in other  solvents) .  

In hydrocarbons  and chlorinated hydrocarbons  the difference in the swel labi l i t ies  of ED-1,5 and I~D- 
2,0 is insignificant.  

The hydrophilic gels of the SDVp type tes ted pos se s s  the g rea t e s t  swel labi l i t ies  in ch lo ro fo rm and 
benzene.  The degree  of swelling of the gel SDVp 1 - 104 in ethanols is g r e a t e r  than that of gel SDVp 2 • 10 3. 

TABLE 1. 
bic Gels 

Solvent 

Swellabil i t ies of Hydrophilic and Hydropho- 

Hydrophilie g e l s  Hydrophobic gels 

G-15 ]~O-l,5 lED-%01 l.t0 [ 2-t~ 

a~olute swel!ability, ml/g 

Water 3,19 [ 3,38 ] 5,73 
Ethanol 1,82 1,54 1,47 
n-Butanol Decreases in volume 
Acetone Does not swell 
Dimethylformamide 3 20 [ 2.98 5,12 
Benzene 1138 [ 1,39 1,59 
Chloroform 11.484 11,66 %. Dichloroethane , [ 1,44 l,ov 
Hept ane ~ Does not [ -- 1,50 
Toluene t swell I 1,30 

w 

2,24 
2,37 
2,85 
3.05 
3,36 
3 36 
3,05 
3,05 
3,30 

1,69 
1,81 
3,27 
4,65 
8,45 
8,87 
6,76 
1,70 
7,61 
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TABLE 2. Results  of the Pur i -  
fication of Technical Tannin 

Weight ofiAmount oil 
Weight technieal~urified |YieldS, % 
of gel tannin . Itannin | 

/ g 

6 0.2 I o.188 I 94* 
6 0.2 0,190 951" 

*The color  of the initial tannin 
was dark brown. 
]'The purified tannin was slightly 
grayish .  
:~ The yield of purified tannin was 
calculated as weight/weight.  

TABLE 3. 
nical Hyoscyamine 

Gel used 

Sephadex SPC-25 
(fresh) 

The same gel after 
regeneration 

The same gel after 
a second regenera- 
tion 

Sephadex SPC-25 
(fresh) 

Results of the Purif icat ion of Tech-  

Weight of ~Amount ol 
technical hy: hyoscyamine[ 
oscyamine .l_obtained Yield, % 

g 

100" 

99 

0,05 0,047 

0.05 0,046 

0,3 0,285 

0,3 0,279 

100 

97 

* The initial technical hyoscyamine was dark 
brown and contained 86% of hyoscyamine.  
~The purified hyoscyamine was white with a 
c r eamy  tinge and contained 92% of hyoscyamine.  

In chloroform,  dichloroethane, benzene, and toluene, 
the swelling of gel SDVp 1.104 is little more  than 
half that of gel SDVp 2" 103. The samples of gels 
were kindly given to us by S. B. Makarova and E. V. 
Egorov.  

We investigated the separat ing capacity of the 
gels l~D-1,5 and Sephadex G-15 comparat ively  for  
the case  of the purif ication of technical tannin iso-  
lated f rom sumach leaves.  Separation was per formed 
in glass  columns with a d iameter  of 1.5 cm and a 
height of 30 cm containing 6 g of gel swollen for 24 h 
in distilled water,  the height of the layer  being 17 
cm. On the top of the l ayer  of gel was placed a solu-  
tion of 0.2 g of technical tannin in 1 ml of ethanol. 
Elution was per formed with distilled water  and the 
issuing fil trate was collected in 10-ml fract ions in a 
measur ing cylinder.  The rate of flow was 170 l i t e r s /  
h" m 2. The amounts of tannin in the individual f r ac -  
tions were determined by means of the react ion with 
a 3% solution of fe r r ic  chloride, with which tannin 
gives a blue coloration.  The eluate containing the 
tannin was color less ,  all the colored impurit ies re -  
maining in the top l ayer  of the gel. 

The tannin was extracted f rom the combined 
aqeuous f i l t rates  with n-butanol (in the presence  of 
NaC1) until the react ion for  tannin was negative. The 
aqueous butanolic solution was evaporated under vac-  
uum to a small  residue, which was then placed in a 
vacuum des icca tor  where, on standing, c rys ta l s  of 
purified tannin deposited (Table 2). 

It can be seen from Table 2 that gel }~D-1,5 
can purify tannin f rom accompanying substances 
with a yield of 94.5~. The same results  were ob- 
tained in experiments  on the purif ication of tannin 
on Sephadex G-15. 

We also decided to determine the possibil i ty of purifying combined tropane alkaloids {technical hyo- 
scyamine isolated f rom scopolia roots by the adsorption method) [13] on the cat ion-exchange res in  Sephadex 
SPC-25. 

The Sephadex SPC-25 (4 g) was first swollen in distilled water for 24 h and was then placed in a col- 
umn with a diameter of 1.5 cm. The height of the layer was 16 cm. On the layer so obtained was deposited 
a solution of 0.05 or 0.3 g of hyoscyamine in 1 ml of ethanol. The alkaloids were eluted from the layer of 
gel with a 0.1 N solution of sulfuric acid. The eluate containing the alkaloids was colorless, the colored 
impurities remaining in the top layer of the gel. The presence of alkaloids in the filtrate was checked by 
the qualitative reaction with Dragendorff's reagent. The sensitivity of the reagent for hyoscyamine is 3-5 #g. 

The combined sulfuric acid filtrates were made alkaline, and the alkaloids were extracted from them 
with chloroform. The chloroform was distilled off on the water bath under vacuum to a small residue, from 
which the purified combined alkaloids were precipitated by the addition of petroleum ether. 

The colored impurities were subsequently eluted from the gel with distilled water made alkaline to 
pH 9 and 50%, 70~, and 96% ethanol until the filtrate and the layer of gel were colorless and, finally, with 
distilled water. The gel washed in this way was used for subsequent experiments (Table 3). 

As can be seen from Table 3, in the purification of technical hyoscyamine a product of good quality 
was obtained in practically quantitative yield. Furthermore, the possibility has been shown of the satis- 
factory regeneration of the gel. All this shows the efficiency of the use of cation-exchange gel sorbents 
for purifying alkaloids from extractive substances and resins. 
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The quantitative determinat ion of the hyoscyamine in these cases  was pe r fo rmed  by the method de- 
scr ibed previously  [14]. The resul ts  obtained show the desirabi l i ty  of organizing the production of hydro-  
philic cat ion-exchange gels. 

SUMMARY 

1. The degrees  of swellability of the gels I~D-1,5, I~D-2,0, SDVp 1 - 104 and SDVp 2 • 103 and also of 
Sephadex G-15, in water  and nine different  organic solvents have been determined.  

2. The possibi l i ty has been shown of purifying technical  tannin on Sephadex G-15 and the domestic 
gel I~D-1,5 and of purifying technical hyoscyamine on the cation-exchange Sephadex SPC-25. 

3. On the basis of the resul ts  on swellabili ty and on the purif icat ion of technical tannin, gel l~D-1,5 
has been shown to be equivalent to Sephadex G-15. 
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