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The p r e s e n t  work is a continuation of a s tudy of the po ly saceha r ide s  of plants  of the f ami ly  Malvaceae  [1-4] .  
We s tudied the po ly saccha r ide s  f rom the s t ems  of Alcea  hyrcana  Grossh .  (Hyrcanian hollyhock) co l lec ted  in 1967 
in Azerba idzhan  SSR in the pe r iod  of m a s s  f lower ing  of the p lants .  Samples  of po ly sa c c ha r ide s  were  obtained 
s e p a r a t e l y  f rom the b a r k  (po lysacchar ide  I) and f rom the b a r k - f r e e  s tem (po lysacchar ide  II) by ex t rac t ion  with wa te r  
at r oom t empera tu re .  The po ly saecha r ide s  were  i so la ted  and pur i f ied  by p rec ip i t a t ion  f rom aqueous solut ion with 
ethanol (1 : 1) [2]. Some p r o p e r t i e s  of the po ly saccha r ide s  a r e  given in the table.  

P r o p e r t i e s  of the P o l y s a c c h a r i d e s  Isola ted  f rom the Stems of the Hyrcanian  
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*Contents of arabinose and mannose. 

The i so la ted  p o l y s a c e h a r i d e s  do not p o s s e s s  reducing p r o p e r t i e s  nor  give a co lo r  r eac t i on  with iodine. 
They do not undergo enzymat ic  c leavage  under  the act ion of sa l iva  amylase ,  i . e . ,  they do not contain a glucan type 
of s t a rch .  

The g lycos ide  bonds in the molecu les  of the po ly sa e c ha r ide s  p o s s e s s  main ly  the /3-conf igura t ion  (from the 
spec i f ic  ro ta t ion  and f rom the p r e s e n c e  in the IR s p e c t r a  of absorp t ion  bands in the 895-900 em -1 region).  A smal l  
amount  of c~-glycoside bonds is  p r e s e n t  (weak absorpt ion  band at 850 era- l ) .  

The demine ra l i za t i on  of the po ly saccha r id e s  was c a r r i e d  out by t rea t ing  aqueous solut ions of them with KU-2 
ion-exchanger  (H + form) .  The p r o c e s s  was moni to red  by means  of IR spec t roscopy ;  the s p e c t r a  of the ini t ia l  
p o l y s a c c h a r i d e s  had a s t rong  absorp t ion  band in the 1600-cm -1 reg ion  and a ve ry  weak band at 1740 cm -1, while in 
the s p e c t r a  of the comple te ly  deionized po ly saccha r ide s  the f i r s t  absorpt ion  band p r a c t i c a l l y  d i sappea red  and the 
in tens i ty  of the second band (1740 cm -1) i nc r ea sed  sha rp ly  [5]. 

To de t e rmine  the i r  qual i ta t ive  ca rbohydra t e  composi t ion,  s amples  of the po ly saccha r ide s  were  subjec ted  to 
acid hyd ro lys i s  and the hydro lysa t e s  (a f te r  neutra l iza t ion)  were  chromatographed  on paper .  In po lysaccha r ide  I 
we de tec ted  uronic  ac ids  (and glucuronolactone) ,  r hamnose ,  xy lose ,  a rab inose ,  g lucose,  ga lac tose ,  and t r a c e s  of 
mannose.  P o l y s a c c h a r i d e  II was found to contain the s a m e  ca rbohydra t e s ,  but the amount of mannose  was s l ight ly  
g r e a t e r  and that of a r ab inose  s m a l l e r .  The quant i ta t ive  content of monosaccha r ides  was de t e rmined  d e n s i t o m e t r i c a l l y  
(see  table).  

I t  was es tab l i shed  by paper  e l e c t r o p h o r e s i s  that the hyd ro lysa t e s  of both po ly sa c c ha r ide s  contained 
ga lac turon ic  and glucuronie  acids  and glucuronolactone (for the quant i ta t ive amounts of uronic  ac ids ,  see  table).  

The a t tempts  which we made  to f rac t iona te  the i so la ted  po ly sa c c ha r ide s  by means  of e e ty l t r ime thy l ammon ium 
b r o m i d e  (Cetavlon) and by p rec ip i t a t ion  with ethanol of va r ious  concentra t ions  did not lead to the d e s i r e d  r e s u l t s .  
The Cetavlon t r ea tmen t  y ie lded  two f rac t ions  for  each p o l y s a c c h a r i d e :  an acid f rac t ion ,  p r ec ip i t a t ed  by the Cetavlon, 
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and a neutra l  fraction, which remained  in solution under  these conditions. However, the quali tat ive carbohydrate  
composit ions of the fract ions obtained and of the initial  polysaccharides were  completely identical.  

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

Chromatographic analysis  of the carbohydrates  on paper  was ca r r i ed  out in the following solvent sys tems:  1) 
ethyl a c e t a t e - p y r i d i n e - w a t e r  (8 : 2 : 1), 2) ethyl ace ta te -ace t i c  ac id -wate r  (18 : 7 : 8), 3) n - b u t a n o l - e t h a n o l - w a t e r  
(4 : 1 : 5), and 4) n -bu tano l - ace t i c  ac id -wa te r  (4 • 1 : 5). The developers were anil ine hydrogen phthalate and an 
alkaline solution of s i lver  n i t ra te  [6]. Type M ["slow']  chromatographic paper of the Volodarskii Leningrad Factory 
was used. 

Paper  e lec t rophores is  was ca r r i ed  out on an OE-202 apparatus for ver t ical  e lec t rophores is  (1500 V, 4 mA, 
3 hr, 1% aqueous solution of acetic acid; developer, anil ine hydrogen phthalate). 

The specific rotat ions were measured  on a Pepol-60 ins t rument ,  and the IR spectra  were recorded on a UR-10 
speetrophotometer.  The samples  for analysis  were prepared by molding the polysaecharides  with KBr, 

The quantitative contents of the monosacchar ides  were determined dens i tometr ica l ly  by means  of an ERJ-65 
ins t rument  (Carl Zeiss ,  Jena), the content of uronic acids by the method of Baker et al. [7], Ca ++ and Mg ++ in the 
ash by complexonometr ic  t i t ra t ion,  and the amount of OCH 3 groups by a published method [8]. The aqueous and 
aqueous ethanolic solutions of the hydrocarbons were concentrated in a ro tary  evaporator  at 35-40 ° C. 

Isolation of polysacchar ides  f rom the bark  and s tems.  The bark was separated f rom the dry stems,  after which 
the two types of raw ma te r i a l  were ground separately  and 400-g samples were covered with water (bark 1 : 10, 
ba rk - f r ee  s tems 1 : 15). After standing 2 -3  hr the extract  was squeezed out through gauze and centrifuged. The 
isolat ion of polysacchar ides  f rom the same port ion of plant ma te r i a l  was repeated. Then the centr ifugates were 
combined and the polysacchar ides  were isolated by precipi ta t ion from aqueous solution with ethanol (1 : 1), washed 
with ethanol, and dried to constant  weight. The yield of polysaccharide from the bark  (polysaccharide I) was 2.2~o, 
and f rom the s tems (polysaccharide II},1.6% (of the weight of the a i r -d r i ed  mater ia l ) .  The polysaccharides  were 
purified by two repree ip i ta t ions  f rom aqueous solutions with ethanol. 

Complete acid hydrolysis  of polysaccharldes  I and II. A solution of 0.05 g of polysaccharide I in 2.5 ml of 
1 N I,I2SO ~ was heated with constant  s t i r r ing  in a boil ing water bath for 30 hr.  The hydrolysates  were neut ra l ized  
with dry BaCO 3 and the precipi tate  was f i l te red  off and washed with hot water  unti l  the react ion for carbohydrates  
(phenol and I,I2SO 4) was negative.  The f i l t ra te  and the wash waters  were combined, passed through KU-2 cat ion-  
exchanger (i,i + form), and evaporated to smal l  volume. 

Polysaccharide II was hydrolyzed under the same conditions. The paper chromatographic separat ion of the 
hydrolysates of polysaccharides  I and II was ca r r i ed  out in sys tems 1, 2, 3, and 4, and paper e lec t rophores is  in 
1% acetic acid solution. 

Demineralization of the isolated polysaccharides I and II. A solution of 2 g of polysaccharide I in 0.5/ of 
water was t rea ted  with 75 g of KU-2 cat ion-exchange r e s in  (H+ form). The resu l t ing  mixture  was s t i r red  for 4 hr. 
Then the solid mat te r  was f i l tered off and washed with water, after which the solution and the wash waters  were 
subjected to freeze drying. The yield of deminera l ized  polysaecharide I was 1-1.2  g. 

Deminera l ized  polysaecharide II was obtained under the same conditions. 

The complete deminera l iza t ion  of the polysaccharides  was confirmed by a compar ison  of the IR spectra  of the 
init ial  polysacchar ides  and those that had been t reated with the KU-2 r e s i n  (I-1 + form). 

Action of amy.lase on polysaccharides  I and II. A solution of 0.129 g of polysaccharide I in 58 ml of water was 
t rea ted with 3.8 ml of a 0.2 M solution of sodium acetate and 1.3 ml  of a f reshly prepared  solution of amylase  (2 ml  of 
saliva was diluted with water to 4 ml,  the precipi ta te  was separated off by centrifuging, and the solution was used 
as the amylase  prepara t ion  [9]). The mixture  was s t i r r ed  and kept in the thermosta t  at 34-35 ° C for 15 hr. Then it 
was heated in a boil ing water bath for 5 min (to inactivate the enzyme) and f i l tered,  and the polysaccharide was 
precipi tated with ethanol. The precipi ta te  was f i l tered off, washed with ethanol (4 x 20 ml), and dried. Yield 0.074 g. 
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The f i l t r a t e  was evapora ted  to sma l l  volume and chromatographed  on paper  in sy s t ems  1 and 4; no glucose was 
de tec ted .  

The amylase  t r ea tmen t  of po lysaccha r ide  l I  was c a r r i e d  out s i m i l a r l y ,  and again no glucose  was found among 
the amy la se  degrada t ion  products .  

F rac t iona t ion  of p o l y s a c e h a r i d e s  I and II with Cetavlon. A solution of 0.70 g of po lysaccha r ide  I in 700 ml of water  
was t r ea t ed  with 100 ml  of 2.5% Cetavlon solution. The p rec ip i t a t e  was s epa ra t ed  by centr i fuging,  washed (repeatedly)  
with water ,  and d i sso lved  in 100 ml of 10% NaC1 solution (with gent le  heating). The r e su l t ing  solut ion was t r e a t ed  with 
100 ml  of ethanol.  The p rec ip i t a t e  (acid fract ion) was f i l t e r ed  off, washed with ethanol,  and d r i e d  to constant  weight. 
Yield 0.58 g. 

The f i l t r a t e  and the wash wa te r s  were  combined,  d ia lyzed  against  wa te r  for  24 hr ,  and evapora ted .  On the 
addition of ethanol,  a p r e c i p i t a t e  deposi ted  which was f i l t e r ed  off, washed with ethanol,  and d r i e d  to constant  weight. 
Yield 0.03 g. 

The i so la ted  f rac t ions  ("acid"  and "neutral")  were  hydrolyzed  with 2 N H2SO 4 for  16 h r  in a boi l ing wate r  bath. 
The solution was t r e a t ed  in the usual way and chromatographed  in the p re sence  of m a r k e r s ,  using so lvent  s y s t e m  1. 
P o l y s a c e h a r i d e  II  was f rac t iona ted  s i m i l a r l y .  

C O N C L U S I O N S  

1. Wa te r - so lub l e  p o l y s a e c h a r i d e s  have been i so la ted  f rom the bark  and s t ems  of Alcea  hyrcana  Grossh .  with 
y i e ld s  of 2.2% and 1.6%, r e spec t i ve ly ;  they contain uronic ac ids ,  g lucose ,  a rab inose ,  and xy lose .  

2. The quant i ta t ive  amounts of these  monosaccha r ide s  in s a m p l e s  of the i so la ted  p o l y s a e c h a r i d e s  have been 
de te rmined .  
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