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The raw m a t e r i a l  for  the ex t rac t ion  of the xylan was  p l ane - t r ee  sawdust  defatted with a mix tu re  of 
ethanol and e ther  and f reed  f r o m  wa te r - so lub l e  suga r s .  The xylan was  ex t rac ted  by the alkali  method, pur i -  
fied by reprec ip i t a t ion  via the copper  complex,  and dr ied over  phosphorus  pentoxide to constant  weight.  Ac- 
cording to the r e su l t s  of e l ec t ropho re s i s ,  the xylan obtained was  homogeneous.  I ts  ana lys is  is given in 
Table 1. 
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Fig.  1. C h r o m a t o g r a m  of the 
uronic  acids  of the plane xylan: 
1) xylose  (model) ; 2) D-g lu-  
curonic  acid; 3) aldobiuronic 
acid; 4) 4 -O-me thy l -D-g lu -  
curonic  acid. 

As acid hydro lys i s  of the po lysacchar ide  showed, the re  was  one 
uronic  acid res idue  to 12-13 xylopyranose  units .  Based on a degree  of 
po lymer iza t ion  of 222, the xylan mae romolecu l e  contains about 206 xylose 
r e s idues  and 16 uronic  acid r e s idues .  

To de te rmine  the nature  of the uronic acids p resen t  in xylan we 
used the i r  separa t ion  in two solvent s y s t e m s .  A hydrolyzate  of the xylan 
contained th ree  acids:  4-O-methylglucuronic  acid (the main  component) ,  
and smal l  amounts  of glucuronic acid and an aldobiuronic acid with R x 
1.05, 0.84, and 0.93, r e spec t ive ly  (Fig. 1). Absorpt ion bands in the IR 
spec t rum of the xylan (Fig. 2a) in the 3600 cm -1 region co r re spond  to the 
s t re tch ing  v ibra t ions  of secondary  hydroxy groups in the f r ee  s ta te .  In 
the range f r o m  3400 to 3300 cm -t there  is a b road  absorpt ion  band c o r -  
responding to in te rmolecu la r  hydrogen bonds in the po lymer .  Absorpt ion 
b ands at 1200-104 0 c m -1 r e l a t e  to the s t re tching v ibra t ions  of - OH groups ,  
at 1245 cm -1 to the bands of deformat ion  v ibra t ions  of f r ee  - O H  groups,  
and at 1460-1360 c m  -1 to those of bound - O H  groups,  while at 890 cm -I 
t he re  is an absorpt ion  band cha rac te r i z ing  the exis tanee  of a fl l inkage 
between the xylopyranose  r e s idues .  

The s t ruc tu re  of the xylan was de te rmined  by the method of pe r i o -  
date oxidation, Smith degradat ion,  and methylat ion.  The xylan m a c r o m o l -  
ecule was  oxidized comple te ly  by per iodate  in four  days (Table 2). 

It follows f r o m  the degree  of po lymer iza t ion  of the xylan molecule  
that  its comple te  oxidation l i be ra t e s  seven moles  of fo rmic  acid, th ree  

TABLE 1 

I Amt.,[Mol.-wt. [ I~l~ 
Monosacchatide I ~]c. ]of arbit, i deg 

I I~tt 

x,lo  I I  I Uronic acids 1~ 29300_ --64_ 

Functional groups, % on 
absolutely dry weight 

--COOH I --OCH3 

2,65_ I 2,50 
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IR spect ra  of the plane xylan (a) and 
its methylated derivative (b). 

TABLE 2 

Oxidation 

NaIQ 
Moles/pentose residue 

• HCOOH 
Moles/pentose residue 

Time, h 

148 172 196 11201.4 
0,830 

0.035 

moles being formed f rom the terminal  groups. In this 
case,  only glucuronic acid fo rms  formic acid. Conse- 
quently, of the 16 uronic acid residues four are in the 
form of D-glucuronic acid and the others in the form 
of 4-O-methyl-D-glucuronic  acid. 

When the result ing polyaldehyde was reduced and 
hydrolyzed,  glycerol ,  xylose, and a small  amount of an 
alcohol identified by its R f  value as 2-O-methylery th-  
ritol were detected. In addition, on a chromatograph a 
spot with a very low Rf  value was found, presumably 
that of a xylosylglycerol .  In its hydrolyzate  we found 
xylose and glycerol  (1 : 1). The total amount of glycerol  
in the hydrolyzate of the polyalcohol shows that there 
is one branching point for every  eight xylopyranose 
units. To determine the positions of the points of 
branching and their  nature, the xylan was methylated 

by Hakomori ' s  method [1] until the absorption maxima in the IR spect ra  in the methoxy-group region (2920 
cm -1 ) and in the hydroxy-group region (3350 cm -1) had a constant ratio (Fig. 2b). 

The methylated product was hydrolyzed by a published method [2]. The hydrolyzate was found to con- 
tain 2-methylxylose,  2,3-dimethylxylose,  2 ,3 ,4- t r imethylxylose (2 : 10 : 1) and methylated uronic acids. The 
t r imethylxylose in the hydrolyzate shows the presence  of terminal  xylose in the side chains. 

EXPERIMENTAL 

The investigation was per formed with sawdust f rom Platanus oriental is  after the elimination of wa- 
te r -so luble  and ether-soluble  substances f rom it. 

Isolation and Purif ication of 4-O-Methylglucuronoxylan.  The sawdust was extracted with 6% KOH 
solution in an atmosphere of nitrogen for 72 h. The extract  was fil tered f rom the solid residue and acidi- 
fied with glacial acetic acid to pH 5, after  which the hemicel luloses  were removed by the addition of a 
threefold amount of ethanol. The result ing mater ia l  was purified by threefold reprecipi tat ion via the cop- 
per complex. 

Hydrolysis  of the Xylan. The xylan was hydrolyzed with 2% HC1 for 4 h in the boil ing-water  bath un- 
der  reflux. The carbohydrate  composit ion of the hydrolyzate was determined by quantitative paper ch roma-  
tography using the solvent 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 t e r  (1 : 5 : 3 : 3) and aniline phthalate was the 
reveal ing agent. The amounts of xylose and uronic acids found were 90% and 10%, respectively.  

Separation and Identification of the Uronic Acids. The uronic acids were separated successively in 
two solvent sys tems :  b u t a n - l - o l - b e n z e n e - p y r i d i n e - w a t e r  (5 : 1 : 3 : 3) and ethyl a c e t a t e - a c e t i c  a c i d -  
formic  a c i d - w a t e r  (18 : 3 : 1 : 4). The reveal ing agent was aniline phthalate. 4-O--Methylglucuronic acid, 
glucuronic acid, and an aldobiuronic acid were detected on chromatograms .  The amount of glucuronic acid 
(~ 1%) was determined color imetr ica l ly  using a calibration curve.  The composit ion of the aldobiuronic 
acid was determined after the hydrolysis  of its eluate f rom the chromatograms ;  xylose and glucuronic acid 
were obtained in a molar  rat io of 1 : 1. 

The periodate oxidation of the xylan was per formed with 0.3 M aqueous solution of NaIO 4 in the dark 
with periodic shaking until the consumption of sodium periodate ceased.  After four days the polyaldehyde 
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was  reduced to a polyalcohol and this  was hydrolyzed [3] with 0.5 N HC1 at r oom t e m p e r a t u r e  for  a day. 
The resu l t ing  hydrolyzate  was  studied ch romatograph ica l ly  in the e t h a n o l - b u t a n o l - w a t e r  (1 : 4 : 5) sys tem.  
The c h r o m a t o g r a m  showed t r a c e s  of xylose  and g lycero l ,  a spot in the upper  par t  of the c h r o m a t o g r a m  
p r e s u m a b l y  being due to a xy losy lg lycero l .  All these  subs tances  we re  de te rmined  quantitat ively.  

Dete rmina t ion  of Xylosylg lycero l .  The compound of the suggested s t ruc tu re  was eluted f r o m  the un- 
t r ea t ed  pa r t s  of the c h r o m a t o g r a m s  with wate r ,  the solution was  evapora ted  in vacuum, and the res idue  
was  hydrolyzed with 4% HC1 for  4 h. C h r o m a t o g r a m s  showed the p r e sence  of xylose ( revealed  with aniline 
phthalate) and g lycerol  ( revea led  with benzidine) in a m o l a r  ra t io  of approx imate ly  1 : 1. 

Dete rmina t ion  of the Xylose .  The solution under  invest igat ion was  chromatographed  in the b e n z e n e -  
b u t a n o l -  pyridine - w a t e r  sys t em.  After  the spots had been shown up, the cor responding  sect ions of the 
c h r o m a t o g r a m s  were  out out and eluted with a mix ture  of ethanol,  wa te r ,  and concentra ted  HC1 (445 ml  + 
50 ml  + 5 ml) for  2 h. The xylose was  de te rmined  quant i ta t ivelyonanFt~K-M co lo r ime te r ,  using model 
ca l ibra t ion  cu rves .  

Dete rmina t ion  of the Glycerol .  The unt rea ted  pa r t s  of the c h r o m a t o g r a m s  cor responding  to g lycerol  
we re  eluted with wate r ,  the e luates  we re  oxidized with sodium per iodate  (0.3 M solution), amount of fo rmic  
acid fo rmed  was  de te rmined  by t i t ra t ion  with 0.01 N NaOH, and f r o m  this  the amount of g lycero l  was de-  
duced [4]. 

Methylation of the Xylan. A sample  of the xylan (0.5 i0 was  dissolved with gentle heat ing in dimethyl  
sulfoxide (75 ml).  In pa ra l l e l ,  a solution of the methylsulf inyl  ea rban ion  was  p r epa red  with a smal l  amount 
of sodium hydr ide  at 40°C, s t i r r ing  being continued until a c l ea r  solution had been obtained (about 1.5 11). 
The solution of xylan was  added to this solution a f te r  cooling, and the resul t ing  mix ture  was  left  overnight .  
On the following day, methyl  iodide (25 ml) was  added and a f te r  another  day the methylated product  was 
isola ted by d ia lys is .  

Hydro lys i s  of the Methylated Xylan. A sample  of the methyla ted  po lysacchar ide  (0.1 g) was  covered  
with 90% HCOOH, and the mix ture  was  maintained at 100°C for  1 h, a f te r  which it was  hydrolyzed with 0.25 
M H2SO 4 in the boiling wa te r  bath for  14 h. 

Dete rmina t ion  of the Methylated Monoses.  The amount of methyla ted  monoses  in the hydrolyzate  was 
de te rmined  by pape r  ch roma tog raphy  in the e t h a n o l - b u t a n o l - w a t e r  sys t em.  2 -O-Methy l -D-xy lose ,  2,3- 
d i - O - m e t h y l - D - x y l o s e ,  and 2 , 3 , 4 - t r i - O - m e t h y l - D - x y l o s e  were  found; a spot with a l o w R f  value was p rob-  
ably fo rmed  by methyla ted  uronie acids .  The amount of methyla ted  monoses  was de te rmined  iodomet-  
r i ca l ly  [5]. 

C O N C  L U S I O N S  

It has  been  es tab l i shed  that  the xylan molecule  is cons t ruc ted  of 16 repeat ing units,  these  cons is t ing  
bas ica l ly  of an unbranched chain of 12 f l -xylopyranose  r e s idues  joined by 1 - - 4  bonds. 

To the main  polyxyloside chain a re  attached single xylopyranose  res idues  in the 1 - -  3 posit ion and 
4 -O-methy lg lucuron ic  acid r e s idues  in the 1 - -  2 posi t ion.  The p re sence  of t r i - O - m e t h y l x y l o s e  in a hy-  
d ro lyza te  of the fully methyla ted  xylan shows the p re sence  of smal l  amounts of xylose in the b ranches  of 
the xylan mac rom ol ecu l e .  
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