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In plant sys temat ics ,  the green algae occupy an intermediate position between s ingle-cel led and higher 
plants. The s t ructure  of the polysaccharides  f rom the cell walls has been studied little [1-4]. In connection 
with the necess i ty  for solving the problem of the use of algae in the food industry and for the production of 
technical mater ia ls  the study of the main component of the cell wall of this raw material  - a glucan - is of 
interest.  

The present  paper  gives the experimental  results  charac ter iz ing  the diff icult lyhydrolyzable glucan of 
the seaweed Chara aculeolata Ktitz, which is widely distributed in the Egorlytskii  bay of the northwestern 
par t  of the Black Sea. 

The polysaccharide was isolated by t reatment  with an ethanolic solution of nitric acid [5]. The prod-  
uct obtained was a solid with an ill-defined fibrous s t ructure .  The resul ts  of chromatography showed that 
the polysaccharide contained only glucose. A microchemical  test  for cellulose by the action of zinc chlo- 
ride was positive. The glucan contained 2.38~ of ash and 0.6~c of nitrogen. 

In an attempt to purify the glucan further,  it was acetylated with acetic anhydride in the presence  of 
acetic and sulfuric acids. The result ing product contained 1.0~c of ash and 0.1~ of nitrogen. However, in 
the acetylation p rocess  the glucan underwent degradation, and therefore the nonacetylated polysaccharide 
was used in the subsequent investigation. 

The s t ructure  of the polysacchar ide was determined by the parallel  use of methods of methylation, 
periodate oxidation, Smith degradation, the isolation of an ol igomer,  and IR spectroscopy.  

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

Isolation of the Glucan. A solution of hydrochloric  acid was added to the comminuted seaweed to f ree 
it f rom ash substances,  and then the substances accompanying the glucan were eliminated by t reatment  with 
an ethanolic solution of nitric acid in accordance with Kt i rchner ' s  method [5]. 

The polysacchar ide  was hydrolyzed with a solution of H2SO 4 for 4 h. The carbohydrate  composition 
of the hydrolyzate was determined by paper  chromatography using the b e n z e n e - b u t a n - l - o l - p y r i d i n e - w a -  
ter  (1 : 5 : 3 : 3) solvent sys tem with aniline phthalate as chromogenic agent. According to the resul ts  of the 
chromatography of the hydrolyzate,  the glucan is constructed only of glucose residues.  The glucose was 
additionally identified by its conversion into glucosazone (mp 210°C). 

Methylation of the Ghcan .  The process  was per formed by a modification of Haworth's method [6]. 
For  this purpose,  a weighed sample of the polysacchar ide was treated in te t rahydrofuran with dimethyl sul-  
fate and solid caustic soda, the p rocess  being monitored by th in- layer  chromatography on plates coated with 
alumina, and also by IR spectroscopy.  Complete methylation was achieved after  26 t reatments  of the poly-  
saccharide.  After  purification on a column of alumina, the methylated product obtained had [a]}~-14.2 ° 
(c 1~¢; chloroform),  which shows the presence  of a fl linkage in it. It was methylated with 54 hydrogen chlo- 
ride in dry formate  in sealed tubes at 100°C for  10 h.* The derivatives were identified by paper  ch roma-  
tography [solvent sys tem:  e t h a n o l - b u t a n o l - w a t e r  (1 : 5 :4)] .  

* This evidently e r r o r - r i d d e n  sentence presumably  relates  to some process  of hydrolysis  or  methanolysis  - 
Trans la tor .  
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Fig. 1. IR spec t rum of the glucan 
isolated f rom Chara aculeolata. 

The resul ts  of th in- layer  chromatography in l ayers  of impregnated s i l ica gel and of g a s - l i q u i d  chro-  
matography in compar ison with marke r s  permit ted the identification in the hydrolysis  products of the meth-  
ylated glucan of 2 ,3 ,6 - t r i -O-methy l -D-g lucopyranose  and t race  amounts of 2 ,3 ,4 ,6 - t e t r a -O-methy l -D-g lu -  
copyranose,  which shows the presence  of a 1 -,-4 linkage between the anhydro-D-glucose  res idues .  

Per iodate  Oxidation of the Glucan. The glucan was dispersed in a solution of NaIO 4 (concentration 
0.3 M) the mixture was shaken, and the consumption of periodate was determined after predetermined in- 
tervals  of time. It amounted to 1.11 mole per  link. After  the end of oxidation, the polyaldehyde was sepa-  
ra ted f rom the react ion medium, washed with water ,  and dried, and its content of carbonyl groups was de- 
termined [7]. Then the polyaldehyde was treated with sodium te t rahydroborate  until aldehyde groups were  
no longer  present  and the product was hydrolyzed with 0.1 N hydrochloric  acid at 100°C for 10 h. Polyhy-  
dric alcohols were found by chromatography in the hydrolyzate af ter  its neutral ization,  deionization, and 
evaporation. 

The resul ts  of the chromatographic  analysis  showed that the hydrolyzate  contained the polyol e ry th-  
r i tol  and t race  amounts of glycerol .  The appearance of erythri tol  is due to the t ransformat ion of D-gluco- 
pyranose units linked by 1 ~ bonds; the glycerol  was formed f rom the terminal  groups. 

Complete information on the sequence of monosacchar ide  res idues  in the chain and the determination 
of the configuration of the glycosidic linkages are  possible as a resul t  of par t ia l  degradation and the prep - 
arat ion of low ol igomers .  

The acetolysis  of the polysacchar ide  under investigation formed cellobiose octaacetate with mp 222~C, 
[~]~+39 ° (c 0.5~; chloroform) and cellobiose [8], which were identified by chromatography in compar ison 
with a model solution, and by their  specific rotat ions.  

Consequently, the polysacchar ide  under investigation is analogous in the s t ruc ture  of its main chain 
to the cellulose of higher plants and is a l inear  polymer  consist ing of anhydro-D-glucose  units with fl- 
(1 ~4) linkages. 

The presence  of free hydroxy groups in the glucan was shown by acetylation [5]. The proport ion of 
acetyl groups in the acetylglucan obtained was shown by its IR spec t rum and also by the degree of subst i -  
tution af ter  its saponification with alkali. The acetyl glucan contained 60% of acetyl groups,  which c o r r e -  
sponds to their  theoret ical  amount in cellulose t r iacetate .  

The polysacchar ide  isolated was charac te r i zed  by IR spec t roscopy  (Fig. 1). The spec t ra  were taken 
onan IKS-14spec t ropho tome te r  in the 4000-2000 and 2000-700 cm -1 regions.  The resul ts  obtained 
showed that the glucan of Chara aculeolata,  unlike the cellulose of higher plants is charac te r i zed  by a dif- 
fuse type of spect rum.  An absorption band in the 3250 cm -1 region corresponds  to the vibrations of the 
main s t ruc tura l  elements of the macromolecule  (CHOH and CH2OH groups),  and the absence of absorption 
bands in the 3600 cm -1 region permi ts  the conclusion that prac t ica l ly  all the hydroxy groups are  involved 
in in t ra-  and in termolecular  hydrogen bonds of a po lymer ic  nature.  An absorption band in the 890 cm -1 
region corresponds  to the vibrations of the fl anomers  of pyranose  units. 
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S U M M A R Y  

The difficultly hydrolyzable glucan f rom Chara  aculeola ta  is s i m i l a r  to the cel lulose of higher  plants 
in the s t ruc tu re  of its main chain, consis t ing of a l i nea r  po lymer  composed  of D-glucopyranose  units with 
a fl-(1 ---4) l inkage. 
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