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The glucomannans of plant raw mater ia ls  have been studied comparatively little [1-4]. They are 
present  in small amounts in wood and are  absent from many species of annual plants. We have isolated 
the glucomannan from the wood of Fraxinus excelsior (European ash). 

As a quantitative chromatographic analysis of hydrolyzates of the initial and methylated polysaccha- 
rides showed, the glucomannan is constructed of residues of glucopyranose and mannopyranose in a rat io 
of 5 : 2, respectively.  The presence of pyranose rings was confirmed by IR spectroscopy: absorption in 
the 700-900 cm -1 region is character is t ic  of them. The monosaccharide residues are connected by a B 
linkage, as is shown by absorption in the 890 cm -I  region and the negative value of the optical rotation of 
the methylated polysaccharide. 

The results  of the periodate oxidation of the glucomannan, of a study of the decomposition products 
of the reduced polyaldehyde, and of methylation show that the chain of the polymer is not branched. The 
consumption of periodate corresponded to one mole per mole of hexose residue. Among the hydrolysis 
products of the reduced polyaldehyde of the glucomannan were found erythritol  and small amounts of glyc- 
erol, which are derived from the terminal residues of the chain of the macromolecule.  Another proof of 
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Fig. 1. Gas- l iqu id  chromatography 
of a hydrolyzate of the methylated 
glucomannan of ash wood: 1 and 2) 
and fl i somers  of 2,3,6-tr imethyl-  
mannose; 3 and 4) c~ and fl i somers  
of 2,3,6-trimethylglucose (stationary 
phase 15% of Apiezon L on Chro- 
maton, t = 160°C). 

TABLE 1 

Oxidation 
time, 
days 

NalO 4 /HCOOH 
consump~liberated 

moles per mole of 
hexose residue 

2 0,76 0,04 
3 0,93 0,06 
4 1,10 0,07 
5 1,12 0,07 

the linearity of the chain is the absence of a glycosylerythrol  
among the decomposition products. Consequently, the Smith 
degradation takes place in the following way: 

H20H CH20H 
o 
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and the polysaccharide has a linear s tructure.  The methylated 
monoses were separated by gas- l iqu id  chromatography. 

The molecular weight of the polymer is 6800 and the de- 
gree of polymerization 42. On the basis of the facts given above, 
the structure of the macromolecule of the glucomannan of Eu- 
ropean ash wood can be represented in the form 

~,H~o~ F CA~OH 7 F c~oA -I CNZOH 

" -  a, ]L: ' J2: : ' "  ' 
where m+ n =40. 
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IR spec t rum of the glucomannan. 
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E X P E R I M E N T A L  

Isolation of the Glucomannan. Chips of the wood of Fraxinus exce l s io r  were  t r ea ted  with e ther .  They 
were  ext rac ted  with water  at 40°C. After  this,  the glucomannan was obtained according to Scheme 1. 

The puri ty  of the product  isolated was checked chromatographical ly .  The hydrolyzate  contained only man-  
nose and glucose in a ra t io  of 5 : 2. 

Per ioda te  Oxidation. The glucomannan was oxidized with 0.3 M sodium per iodate  in the dark  at room 
t empera tu re  for  various t imes (Table 1). 

Thus, the oxidation of the glucomannan was complete in four days. The consumption of per iodate  
amounted to 1 mole per  mole of hexose res idue,  and the yield of formic  acid was 0.07 mole.  

Smith Degradation. The polyaldehyde obtained was reduced with sodium te t rahydrobora te .  The r e -  
sulting polyol was hydrolyzed with 0.2 N HCl at room tempera tu re  for  6 h. The hydrolys is  products  were  
identified by paper chromatography using as solvent b e n z e n e - p y r i d i n e - b u t a n o l - w a t e r  (1 : 3 : 5 : 3) and as 
the spraying agent a 0.1 M solution of sodium metaper iodate  followed by a 1~ solution of potassium p e r -  
manganate.  

Ery thr i to l  and t r aces  of g lycerol  were  found among the degradation products .  

Methylation of the Gtucomannan. The react ion was pe r fo rmed  in te t rahydrofuran  with solid caustic 
soda and dimethyl  sulfate.  The completeness  of methylat ion was checked by th in- layer  chromatography on 
plates  of AI~O 3 and also onanIR spect rograph f rom the constancy of the absorption bands in the 2910 cm -1 
region; [ ~ ] ~ - 1 8  ° (c 1; chloroform).  

In view of the close Rf values of the t r imethyi  der ivat ives  of glucose and mannose,  their  separat ion 
by paper chromatography is impossible  [5]. Consequently, we used g a s - l i q u i d  chromatography.  The rat io  
between the monomers  was found f rom the intensi t ies  of the peaks (Fig. 1). 

The calculation pe r fo rmed  showed that the ra t io  between the t r imethylmannose  and the t r ime thy l -  
glucose was 5 : 2. This co r r e l a t e s  well with the chromatographic  analysis  of the corresponding unmethyl-  
ated monomers. 

IR Spectra. These were takenonanIKS-14 double-beam spectrograph. The absorption bands in the 
700-900 cm -I region corresponded to the vibrations of pyranose rings. A fl linkage is characterized by an 
absorption band in the 890 cm -I region (Fig. 2). 

Determination of the Molecular Weight. In view of the poor solubility of the glucomannan isolated, it 
was difficult to de termine  its molecular  weight by the v i scos imet r i c  methOd. The molecu la r  weight was 
calculated f rom the resu l t s  of the per iodate  oxidation. 
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Because of the linearity of the polymer,  3 moles of formic acid should be obtained from the whole 
macromolecule,  while the amount found was 0.07 mole per anhydroglucose unit, i .e. ,  0.07. DP= 3, whence 
DP= 3/0.07= 42, and the molecular weight is 6800. 

S U M M A R Y  

The glucomaunan of the wood of Fra~dnus excelsior has been isolated. It has been shown that it is a 
Unear polymer consisting of mannopyranose and glucopyranose units connected by fl linkages in a ratio 
of 5 :2 .  
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