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We have p rev ious ly  descr ibed  the s t ruc tu re  of a 4 -O-methylg lucuronoxylan  f r o m  Onobrychis  vici i fol ia  
(common sainfoin). In the p r e s e n t  p a p e r  we give the r e su l t s  of a study of the s t ruc tu re  of an arabinoglu-  
curonoxylan of another  fodder  herb Poa p ra t ens i s  (Kentucky b luegrass ) .  

In the s t ems  of this plant we found (%): mo i s tu re  9.0; readily hydrolyzable po lysaccha r ides  (RHPs) 
25.40; d i f f icu l t lyhydrolyzable  po lysacchar ides  (DHPs) 27.46; lignin (ash-free)  16.71; ash subs tances  7.37; 
total  n i t rogen 1.9. 

Below we give the monosacchar ide  composi t ion  of a hydrolysate  of the RHPs:  

Percentage Percentage 
Monosaccharides by weight ratio 

Uronic acids I. ~ 2 3, q2 
Galactose c, ,! 2.17 
GlucoSe 1, b3 5 05 
Arabinose 4.93 17.34 
Xylose 20.50 70.51 

It can be seen  f r o m  the f igures  g iven that the raw ma te r i a l  contains xylan, with o ther  po lysacchar ides  
in s m a l l e r  amounts .  The DHPs contain mainly glucose.  

The xylan was isolated by alkaline ex t rac t ion  and pur i f ied by the usual method.  Its homogeneity was 
shown e lec t rophore t ica l ly ,  and chromatograph ic  analys is  of a hydrolyzate demons t ra ted  the p r e sence  in 
the substance of only D-xylose,  L -a rab inose ,  D-glucuronic acid, and 4 -O-me thy l -D-g lucu ron ic  acid. 

The s t ruc tu re  of the arabinoglucuronoxylan was es tab l i shed  by the pa ra l l e l  use of a s e r i e s  of methods:  
per ioda te  oxidation, Smith degradation,  methylat ion,  and IR spec t roscopy .  The comple te  oxidation of the 
po lysacchar ide  by sodium per iodate  was achieved in five days.  The consumption of per iodate  p e r  anhydro 
unit was 0.97-0.99 mole .  The reduction of the polyaldehyde der ivat ive  of the xylan with sodium t e t r ahydro -  
bora te  to a polyol and its subsequent  mild hydrolysis  led to the fo rmat ion  of xylose and g lycero l  in a ra t io  
of 1 : 11. This shows that there  is one xylose unit bear ing  branching for  eve ry  11 xylose res idues  in the 
l inear  chain of the p o l y m e r .  The resu l t s  of methylat ion and the format ion  on the hydrolys is  of the meth-  
yla ted xylan of 3 -O-methy lxy lopyranose ,  2 ,3 -d i -O-methy lxy lopyranose ,  and 2 ,3 ,4~t r i -O-methy lxy lopyranose  
in a ra t io  of 4 : 33 : 3 conf i rmed the resu l t s  of per iodate  oxidation. Hence the s t ruc tu re  of the arabinoglu-  
curonoxylan of the s t e m s  of Kentucky b luegrass  can be r ep resen ted  schemat ica l ly  in the following way. 
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E X P E R I M E N T A L  

P r e p a r a t i o n  of the Raw Mater ia l .  The b luegrass  s t ems  were  comminuted and s ieved through a s ieve 
having a p e r t u r e s  with a d i a m e t e r  of 1 ram. The raw ma te r i a l  was t rea ted  with wa te r  at 40°C to e l iminate  
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f ree  sugars  and wate r - so lub le  po lysaccha r ides  and then with a 0.5~ aqueous solution of ammonium oxalate.  
The amount of pectin substances  isolated was 0.4~0 on the weight of the sample  taken.  

Isolat ion of the Xylan: The res idue a f te r  t r ea tmen t  with wa te r  (300 g) was ex t rac ted  with 6~o KOH 
solution (1.5 l i ter ) .  The xylan was obtained and purif ied as descr ibed  prev ious ly  [1]. The pur i ty  of the 
xylan was de te rmined  chromatographica l ly .  

The hydrolys is  of the xylan was p e r f o r m e d  with 2~o HC1 in the bo i l ing-wate r  bath under  reflux for  
4 h. The carbohydra te  composi t ion of the hydrolyzate was de te rmined  by pape r  chromatography .  Xylose, 
a rabinose ,  and uronic acids were  found. 

E l ec t ropho re s i s  was p e r f o r m e d  in bora te  buffer ,  pH 10.8, at a cu r ren t  s t rength  of 20 A and a voltage 
of 420 V for  5 h. Af ter  staining, a single spot was found which had moved only slightly re la t ive  to the s t a r t -  
ing line, showing the homogeneity of the p repara t ion .  The molecu la r  weight was 15,000 c.u.,  [c~]~-73 °. 
Composi t ion of the xylan (~): RHPs 87.68; DHPs 2.34; lignin 5.08; ash 0.81; -OCH3 1.80; monosacchar ide  
composi t ion of a hydrolyzate  ~ ) :  xylose 87.50, a rabinose  5.56, and uronic acids 3.36. 

Separat ion of the Uronic Acids.  Unstained sect ions of the total uronic acids [solvent: b u t a n 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)] were  cut out and st i tched to a new sheet of chromatographic  pape r  and 
were  then run in the solvent ethyl a c e t a t e - p y r i d i n e - w a t e r  (10 : 4 : 3). Af ter  separa t ion ,  t r ea tmen t  with 
aniline phthalate showed the p r e sence  of D-glucuronic acid, an a ldote t rauronic  acid, an aldobiuronic acid, 
and 4 -O-methy l -D-g lucuron ic  acid. 

Per iodate  Oxidation. The xylan was oxidized with a 0.3 M solution of sodium per iodate  at room t e m -  
pe ra tu re  until the consumption of sodium per iodate  was constant (4-5 days). 

Smith Degradation.  The oxidized xylan was reduced with sodium te t r ahydrobora te  to a polyol and this 
was then hydrolyzed with 0.2 N HC1 with heating to 100°C for  5 ho Among the hydrolys is  products  we found 
xylose and g lycero l .  The amount of xylose was de te rmined  with the aid of a photoelec t r ic  c o l o r i m e t e r  and 
the amount of g lycero l  by p a p e r  chromatography  [2]. 

The methylat ion of the xylan under  invest igat ion was p e r f o r m e d  by Hakomor i ' s  method [4]. Complete 
methylat ion was achieved a f t e r  three  t r e a t m e n t s  with the methylat lng reagent .  The end of methylat ion was 
checked on p la tes  of A1203 f r o m  the absence of f ree  sugars  a f t e r  hydrolys is  and through the IR spec t r a  
f r o m  the d i sappearance  of the absorpt ion  bands in the 3340 cm -1 region that cha rac t e r i zed  the p re sence  
of f ree  hydroxy groups in the methyla ted  xylan. 

Hydrolys is  of the Methylated Po lysacchar ide  and Its Charac te r iza t ion .  To cleave the methylated 
xylan, fo rmolys i s  was p e r f o r m e d  with 90% HCOOH at 100°C for  1 h, followed by hydrolys is  with 0.25 M 
H2SO 4 for  14 h. The hydrolyzate  was found to contain methylated uronic acids and 2 (3)-mono-,  2 ,3-di- ,  
and 2 ,3 ,4 - t r imethy lxy loses .  The p r e sence  of 2 ,3 ,4- t r imethylxylose  showed that a smal l  amount of the 
xylose is p r e sen t  in a branched pa r t  of the chain. In view of the fact  that the mobili ty of t r imethyl  de r iva -  
t ives  of a rabinose  and xylose in the solvent used are  the same,  we p e r f o r m e d  the demethylat ion of these 
compounds and found arabinose  and xylose .  

The resu l t s  of a quanti tat ive de te rmina t ion  of the methylated sugars  by the iodometr ic  method showed 
that the 2(3)-monomethylxylose,  2 ,3-dimethylxylose ,  and 2 ,3 ,4- t r imethylhexose  are  p re sen t  in them in a 
rat io of 4 : 33 : 3. 

S U M M A R Y  

The xylan of the s t ems  of Poa p ra t ens i s  belongs to the arabinoglucuronoxylans .  It is const ructed of 
D-xylopyranose  res idues  connected to one another  by 1 - - 4  bonds. The branches  contain res idues  o fg lu-  
curonic  acid and i ts  4 -O-methy l  e ther ,  L -a rab inose ,  and D-xylose .  
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