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It is known that the acetolysis of a carbohydrate chain leads to results different from those of partial 
acid hydrolysis [1]. In the acetolysis of zosterin, first  apiose is split out and then xylose, galactose, 
arabinose, and mono-O-methylxylose. It is interesting to note that the galactose is split out practically 
completely and galacturonic acid is found in the mixture only in traces. In addition to monosaccharides, 
at least three zosterin fragments differing in molecular weight and qualitative monosaccharide composi- 
tion are formed; they are readily separated by their different solubilities in water and aqueous ethanol. 

The low-molecular-weight fragment, soluble in aqueous ethanol, gives galacturonic acid, apiose, and 
xylose on complete hydrolysis. The fragment precipitated from aqueous solutions by ethanol contains 
arabinose in addition to the monosaccharides mentioned. Finally, the polysaecharide insoluble in the re- 
action mixture during the acetolytic process and sparingly soluble in water after deacetylation includes 
rhanmose in addition to the monosaccharides named above. Its mean molecular weight of 13,000 permits 
the assumption of the cleavage, during acetolysis, of pseudogiycuronosidic bonds between residues of 
rhamnose and galacturonic acid in the polyuronide chain of zosterin. 

On partial acid hydrolysis, this heteropolysaccharide forms a galacturonan containing traces of 
rhanmose and similar to the rhanmogalacturonan B described in the preceding paper [2]. The heteropoly- 
saccharide is eluted by aqueous alkali from DEAE-cellulose in the form of a single peak, which shows the 
acid nature of the polysaccharide. The elution curve of gel filtration on Bio-Gel P-20 shows two peaks: 
the fractions corresponding to the two peaks have the same monosaccharide composition. These results 
show the polydisperse nature of the heteropolysaccharide, which was also confirmed by the results ofelec- 
trophoresis in polyacrylamide gel: the polysaecharide gave two strong bands with a series of weak bands 
between them. The autohydrolysis of the heteropolysaccharide splits offapiose and xylose, which shows 
their terminal nature. The qualitative monosaccharide compositions of the final and initial polysaceharides 
were identical. 

On treatment with pectinase, there was a considerable cleavage of the polyuronide chain with the for- 
mation of free galacturonic acid. The hydrolysate of the fragment obtained was shown to contain apiose, 
xylose, arabinose, and galacturonic acid. Consequently, only part of the galacturonan chain of the hetero- 
polysaccharide has branching in the form of side chains consisting of apiose, xylose, and arabinose resi-  
dues. The periodate oxidation of the heteropolysaccharide with subsequent reduction by tetrahydroborate 
formed a polyalcohol in the hydrolysate of which galacturonic and threonic acids, traces of residual mono- 
saecharides, and also glycolaldehyde, ethylene glycol, glycerol, and glyeeraldehyde were found. 

These results permit the conclusion that the side chains are linear, which is in harmony with the re-  
suits obtained previously [3]. 

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

The general experimental conditions are given in the preceding paper [2]. 

Institute of Biologically Active Substances, Far Eastern Scientific Center, Academy of Sciences of the 
USSR. Translated from Khimiya Prirodnykh Soedinenii, No. 3, pp. 249-252, May-June, 1971. Original 
article submitted February 5, 1971. 

© 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

240 



Acetolysis  of Zoster in .  With s t i r r ing,  5 g of f r e e z e - d r i e d  zos ter in  was added to a mixture  of acet ic  
anhydride i480 ml) and acet ic  acid (320 ml). Then 5 ml of 72% perch lo r ic  acid was added to the react ion 
mixture  and i t  was left  at room t empe ra tu r e  (with st irr ing) for  4 days. 

The substance insoluble in the aceto.lysis mixture  was separa ted  off by centrifuging, deacetylated 
with 5% sodium methoxide in methanol,  and reprec ip i ta ted  with ethanol f rom aqueous solution. The r e s i -  
due was dissolved in water ,  dialyzed, and f r eeze -d r i ed .  This gave a he teropolysaechar ide  (yield 1.93 g) 
with [a ]~+248  ° (in water) ,  tool. wt. 13,000, containing 58% of galacturonic acid and 13.2% of acetyl  groups. 

The supernatant  liquid was poured  into a cooled aqueous solution of sodium carbonate  and was ex-  
t r ac t ed  with ch lo roform (4 × 50 ml). The ch loroform ext rac t s  were  washed with sodium carbonate  solution 
and then with water  to neut ra l i ty  and were  dr ied over  calcined potass ium carbonate.  After  f i l t rat ion,  the 
solution was evaporated,  and the resul t ing  syrup was t r ea t ed  with 2-4 ml of 0.1 N sodium methoxide in ab- 
solute methanol,  and the mixture  was left  at + 5°C for  6 h. Then the mixture  was t r ea t ed  with Amberl i te  
IR-120 (H +) and evapora ted  in vacuum. This gave a mixture  of monosacchar ides  in the form of a syrup 
with a yield of 0.56 g. By means  of PC, apiose, xylose,  arabinose,  galactose,  mono-O-methylxylose ,  and 
only t r a c e s  of galacturonic acid were  detected. 

The solution remaining af ter  ch lo roform extract ion was t r ea t ed  with Amber l i te  IR-120 (H+), dialyzed, 
and evaporated.  The product  obtained was deacetylated as descr ibed  above. The polysacchar ides  were  
dissolved in water  and f ract ionated with ethanol. The polysacchar ide  that prec ip i ta ted  was hydrolyzedwith  
2 N sulfuric acid for  6 h. By PC, the hydrolysate  was shown to contain galacturonic acid and apiose and 
t r a c e s  of xylose  and arabinose.  The yield of polysacchar ide  was 1.67 g. 

The f ragment  soluble in aqueous ethanol was dialyzed against disti l led water  and f r eeze -d r i ed .  Yield 
0.9 g. On hydrolys is  i t  gave galacturonie acid, apiose, and t r a ce s  of xylose (PC). 

Pa r t i a l  Hydrolys is  of the Heteropolysacchar ide .  A mixture  of 0.1 g of the substance and 10% sulfuric 
acid in a sealed tube was heated in the boiling water  bath for  3 h. The precipi ta te  that deposited was sep-  
a ra ted  off, washed with water ,  and dried.  The yield of rhamnogalacturonan was about 60 rag. On hydroly-  
sis,  this  product  gave galacturonic acid and t r a ce s  of rhanmose.  

Autohydrolysis  of the Heteropolysacchar ide .  A solution of 0.15 g of the substance in 50 ml of water  
was heated in the boiling wate r  bath for  3 h. The solution was evaporated to small  bulk and poured into 
ethanol. The precipi ta te  that deposited was separa ted  off, washed with ethanol, and dried.  This gave a 
f ragment  which decomposed on hydrolys is  into the same monosacchar ides  as the init ial  he te ropolysae-  
charide.  The ethanolic f i l t ra te  was evapora ted  and chromatographed.  Apiose and xylose  were  detected. 

Enzymatic  Hydrolys is  of the Heteropolysacchar ide .  A solution of 0.1 g of the substance in 10 ml of 
water  was t r e a t ed  with 4 mg of pect inase  at 37°C for  two days. The solution was evaporated to small  bulk 
and poured  into ethanol. The precipi ta te  was separa ted  off, washed with ethanol, and dried.  This gave a 
f ragment  with a yield of about 45 mg, [~]~+216 °, containing 52% of galacturonic acid. PC of the hydroly-  
sate showed the p re sence  in it  of apiose,  xylose,  arabinose,  and galacturonic acid. The alcoholic f i l t ra te  
was shown on ch romatograms  to contain galaeturonic acid and only t r a ce s  of apiose and xylose.  

Per ioda te  Oxidation of the Heteropolysacchar ide .  In the dark at room t empera tu re  and pH 5.4, 50 
rag of the substance was oxidized with a 0.015 M solution of sodium metaper iodate  (6 ml). Oxidation was 
complete a f te r  8 h. The consumption of per iodate  was 0.76 mole per  anhydro unit. After  the usual working 
up, a polyaldehyde was isola ted which was reduced  with potass ium te t rahydrobora te  for  5 h. The excess  of 
t e t r ahydrobora te  was decomposed with acet ic  acid, and the solution was dialyzed and evaporated severa l  
t imes  with methanol.  This  yielded a polyaleohol giving, on hydrolys is ,  galacturonic and threonic  acids 
(PC), t r a c e s  of rhamnose,  arabinose,  and xylose (GLC of the aceta tes  of the aldononitr i les  and PC), glyc- 
erol ,  glyceraldehyde,  ethylene glycol, and glycolaldehyde (GLC of the aceta tes  of the polyols and of the 
aldononitr i les  and PC). 

SUMMARY 

The acetolys is  of zos ter in  has given a f ragment  based upon a l inear  rhamuogalacturonan chain with 
side chains consist ing of xylose,  arabinose,  and apiose res idues  at tached to it. 
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