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Continuing an invest igat ion of the ca rbohydra te s  of the Malvaceae  fami ly  [1-4], we have studied the 
po lysaccha r ides  of the s t e m s  of Althaea rugosa  Alef. col lected in the environs  of the vi l lage of Chkalovka 
(Sevan region of the Armen ian  SSR) and in the vil lage of Mirikend (Shamakhinskii  region of the Azerbaidzhan 
SSR} in the per iod  of m a s s  f lowering of the plant.  Samples  of the po lysacchar ides  were  obtained sepa ra t e ly  
f rom the ha rk  and hear t  of the s t e m s  by ext rac t ion  with wa te r  at room t e m p e r a t u r e  and prec ip i ta t ion  with 
ethanol, 1 : 1 [2] (Table 1). The po lysaccha r ides  were  deminera l i zed  by t r ea t ing  the aqueous solutions with 
KU-2 ca t ion-exchange  r e s in  (H + form}. The comple teness  of the deminera l iza t ion  was de te rmined  by IR 
spec t roscopy  [5]. The uni formi ty  of the samples  was es tabl ished by the u l t racent r i fugat ion  of 0.5-0.8 solu-  

TABLE 1. C ha rac t e r i s t i c s  of the Po lysaccha r ides  
Iso la ted  f rom the Stems of Althaea rugosa  

Characteristics of 
polysaccharides 

Yield,% 
ComPA~tion, 

Nitrogen 
Rhamnose 
Gluco6e 
Galactose 
Arabinose 
Uronic 

acids 

Sevan region ;hamakhimkii region 
bark bark heart 

3,0 4,5 

1,11 1,09 
1,31 1,35 

27,4 28,6 
13,7 16,9 
16,1 16.7 
16.8 11,6 

26.2 26.0 

4,3 

0,78 
1,60 

24,4 
11,5 
31,8 
7,2 

25,2 

heart 

8,0 

0,51 
1,46 

21,6 
26,4 
19,8 
8,0 

94,4 

TABLE 2. Relat ive Retention T imes  of the Tr ime thy l s i ly l  
Der iva t ives  of the Carbohydra tes  of the Neut ra l  and Acid 
F rac t ions  Iso la ted  f rom Hydro lyza tes  of the Po lysaccha r ides  
of Althaea rugosa  

Sevan re,on IShamakhimkii regionl 
heart of [back of Iheart of back of 't 
the stemslthe stemsl the stems]the stems [ 

Monosaccharides 

0,29 I 0,29 0,41 0,41 
0,88 0,F8 
1,00 1,00 

0,30 
0,40 
0,52 
0,65 
0,92 

172 

0,30 
0,41 
0,52 
0,61 
0,91 
1,07 

0,31 
0,41 
0,89 
1,~ 

0,29 
0.41 

0,92 
1 .I0 

1.42 

Neutral fractions 

0,31 0,29 Rhamnose, arabinose 
0.41 0,38 Rhamnose 
0,89 0,88 a-Galactose 
1,02 1,00 a -Glucose 

Acid fractions 

o,29 
0,41 

o~4 
0,92 
t,06 
1,35 

0,29 I Rhamnose, arabinose 
0.38 I ?Rhamnose 

0,65 [ Glucutonolactone 
0,95 1Galacturonic acid 
1,06 I Glucuronic acid 
1,35 ] Galacturonic acid 
1.39 I Glucuronic acid 
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t ions of the d e m t n e r a l i z e d  po lysacchar ides  in 0.1 N NaOH in the analyt ical  cel t  of a MOMU-120 centr i fuge 
at 50,000 rpm.  To de te rmine  the i r  qual i tat ive ca rbohydra te  composi t ions,  the po lysacehar ides  were  sub-  
jec ted  to acid hydro lys i s ,  and the hydrolyza tes  (af ter  neutral izat ion and concentration) were  c h r o m a t o -  
graphed on pape r  [6]. 

All the s amp le s  of po lysacchar tdes  consis ted of galactose,  glucose,  a rab inose ,  rhamnose ,  xylose  
( t races) ,  anduronic  acids .  The amounts  of the neutra l  ca rbohydra tes  were  de te rmined  dens i tomet r ica l ly  
(see Table  1) and the uronic acid content by the method of Barke r  et al.  [7]. 

It was es tabl i shed by pape r  e l ec t rophores i s  [6] that the hydrolyzates  of all  the s amples  contained 
galacturonic  and glucuronic ac ids .  The r e su l t s  that we obtained were  conf i rmed  by the g a s - l i q u i d  c h r o m a -  
tography  of the t r ime thy l s i ly l  (TMS) de r iva t ives  of the carbohydra tes  [8] (Table 2). 

EXPERIMENTAL 

The g a s - c h r o m a t o g r a p h i c  separa t ion  of the TMS der iva t ives  of the monosacchar ides  was p e r f o r m e d  
on a Pye Chromatograph-104 .  The s ta t ionary  liquid phase used was SE-30 (3% by weight) on Chromosorb  
W (80-100 mesh) ,  the c a r r i e r  gas was argon (Var =30 ml /min ) .  The column was 1.5 m long and 0.4 cm 
wide, and the t e m p e r a t u r e  was 165°C. The re la t ive  re tent ion t imes  were  calculated fo r  the TMS de r iva -  
t ive of s - g l u c o s e .  

Before p repa r ing  the TMS der iva t ives  of the ca rbohydra tes ,  we separa ted  the hydrolyzate  of each 
sample  of po lysacchar ide  into two f rac t ions:  "acid" and "neutral ."  By adding methanol  to the neut ra l ized  
hydrolyzate  we prec ip i ta ted  the Ba sa l t s  of the uronic acids ,  which were  sepa ra ted  off by centrifuging. The 
centr i fugate  was evapora ted  to d ryness  (neutral  fraction),  the res idue was dissolved in water ,  and the solu-  
tion was passed  through KU-2 r e s in  (H + form),  a f te r  which it was again evapora ted  to d rynes s  (acid f r a c -  
tion). The f rac t ions  so obtained were  used to obtain the TMS der iva t ives  of the ca rbohydra tes  and for  GLC 
analys is .  

The ma te r i a l  was col lected and identified by N. A. Trukhaleva;  the sedimen~ation analys is  was p e r -  
f o rmed  by E. A. Shers tnev.  

CONCLUSIONS 

1. Wate r - so lub le  po lysaeehar ides  have been isolated f rom the hark  and hear t  of the s t ems  of Althaea 
rugosa  Alef. col lected in the Sevan (Armenian SSR) and Shamakhtnskii  (Azerbaidzhan SSR) regions  with yields 
of 3.0, 4.5, 4.3, and 8.0%, respec t ive ly .  

2. It has been es tab l i shed  by sedimenta t ion  ana lys i s  that  a l l the  po lysacchar ide  s invest igated were  homo-  
geneous.  

3. Each of the po lysacchar ides  contained galacturonic  and glucuronic acids,  rhamnose ,  glucose, ga lac -  
tose,  and a rab inose .  

4. The quanti tat ive contents of the monosacchar ides  in samples  of the po lysacchar ides  isolated have 
been determined.  
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