
de te rmined  in tervals  of t ime,  0.1 ml  s amples  were  taken, and they were  diluted with methanol ,  f i l tered,  and 
evapora ted .  The resul t ing  mix tu res  of methyla ted  compounds were  acetyla ted with acet ic  anhydride in pyridine,  
the ace ta tes  were  isolated,  and they were  used in the fo rm of ch lo ro form solutions of GLC analys is .  

GLC Analys is .  The GLC of the products  of the par t ia l  methylat ion of methyl  fl-xyloside was p e r f o r m e d  
on a "Tsve t  2-65" ins t rument ,  the products  of the par t ia l  methylat ion of methyl  f l -arabinoside were  ch ro ma-  
tographed on a "Tsve t -4 -67"  ins t rument ,  and the products  of the par t ia l  methylat ion of the other glycosides  
were  subjected to GLC on a Pye Unicam s e r i e s  104 ins t rument  (England). 

Chromosorb  W (60-80 mesh) was used as the support .  The retent ion t imes  of the methyl  e the r s  and the 
working conditions a re  given in Table  7. 

The methyl  e thers  of the methyl  glycosides  were  identified by compar i son  with authentic samples  by 
means  of GLC and m a s s  s p e c t r o m e t r y  [4]o The a r e a s  of the peaks  were  found by the usual method. The re la t ive  
e r r o r  was 3-10%. 

S U M M A R Y  

The par t i a l  methylat ion of methyl  xylo- ,  a rab ino- ,  lyxo- and rhamnopyranos ides  by P u r d i e ' s  method has 
been studied; it is poss ib le  to use  the r e su l t s  obtained for the isolation of individual methyl  e thers  by m i c r o -  
p r epa ra t i ve  GLC. 
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Phleum pra tense  (timothy) is a fodder ce rea l  g r a s s  which is dist inguished by a high yield, for which 
r ea son  it is widely used in agr icu l ture  [1]. The s t ruc tu re  of the po lysacchar ides  of this raw mate r i a l ,  like 
that of a number  of other  g r a s s e s ,  has been studied litt le [2-4]. 

We have invest igated the chemica l  composi t ion and s t ruc tu re  of the xylan of Phleum pra tense ,  this 
forming the main pa r t  of its hemicel lu lose .  

The ca rbohydra tes  of the s t em of this g r a s s  include 28.20%of readi ly  hydrolyzable po lysacchar ides  
(RHPs) and 39.57% of difficultly hydrolyable po lysacchar ides  (DHPs), together  with 17.18% of lignin, 0.76~ 
of total nitrogen, and 6% of ash. 

A hydrolyzate  of the RHP contained 59.90% of xylose ,  13~36% of arabinose  and mannose ,  which are  dif- 
ficult to separa te ,  13.05% of glucose,  221% of lac tose ,  and 11.48% of uronic  acids,  which shows the p redomi -  
nance of xylan among the po lysacchar ides  of the hemice l lu loses .  

M. V. Lomonosov Odessa  Technological  Institute of the Food Industry.  T rans la t ed  f rom Khimiya 
Pr i rodnykh Soedinenii, No. 6, pp. 686-689, N o v e m b e r - D e c e m b e r ,  1975. Original  ar t ic le  submit ted August 7, 
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This po lysacchar ide  was isola ted by alkaline ext rac t ion .  I ts  homogeneity was de te rmined  e lec t ropho-  
r e t i ca l ly .  The molecu la r  weight of the xylan was 18,400 carbon units,  [~]}~-69.0 °. A hydrolyzate  contained 
87.50~ of D-xylose ,  12.52% of L - a r a b i n o s e ,  and 3.65% of D-glucuronic  and 4 -O-me thy l -D-g lueu ron ic  acids .  

The IR spec t rum of this xylan contained the following adsorpt ion bands:  895 cm -1, cor responding  to 
the fl f o r m  of the pyranose  r ing;  1720-1735 cm - i ,  cor responding  to the s t re tching v ibra t ions  of the carbonyl  
group (glucuronic acid res idues) ;  3400-3430 cm -1, cor responding  to hydroxy groups included in weak hydrogen 
bonds;  and o the rs .  

The s t ruc tu re  of the xylan was es tab l i shed  by per iodate  oxidation, Smith degradation,  and methylat ion.  

The per iodate  oxidation of the xylan, with the consumption of about 1 mole of NaIO 4 p e r  pentose  unit, 
led to the isolat ion of 21 moles  of fo rmic  acid. The polyaldehyde obtained was produced and hydrolyzed,  and 
g lycero l  and xylosylg lycero l  were  found in the hydrolyzate .  These  products  were  detected by pape r  ch roma-  
tography and were  identified with the aid of m a r k e r s .  

Methylation of the xylan was p e r f o r m e d  by Hakomor i ' s  mathod.  Its comple teness  was checked by thin- 
l ayer  ch romatography  on alumina and f rom the IR spec t ra  in the 2920 and 3400 em -1 reg ions .  The methyla ted  
po lysacchar ide  obtained was hydrolyzed,  and the hydrolyzates  were  invest igated by paper  ch romatography  in 
the p r e sence  of m a r k e r s .  We found mono-O-me thy l -D-xy lo se ,  2 , 3 -d i -O-me thy l -D-xy lo se ,  and 2 , 3 , 4 - t r i - O -  
me thy l -D-xy lose  in a ra t io  of 1 7 : 3 5 : 9 .  

It was es tabl i shed by the demethylat ion of the 2 , 3 , 4 - t r i - O - m e t h y l - D - x y l o s e  and analysis  of the products  
obtained that the t r i - O - m e t h y l  de r iva t ives  of xylose and arab inose  were  p r e s e n t  in a ra t io  of 2 : 3 .  

The resu l t s  given enable us to cons ider  that the main chain of the xylan of t imothy consis ts  of ~-D- 
xylopyranose  res idues  connected by f l - l ,4-g lycos id ic  bonds.  Some of the xylose res idues  have b ranches .  They 
a re  fo rmed  f rom L-a rab inose  r e s idues  at tached to the main chain by 1 ~ 3 bonds, glucuronic and 4 - O - m e t h y l -  
glucuronic acids attached to the s ame  chain by 1 - -  2 bonds, and a smal l  amount of xylose r e s idues .  

The s t ruc tu re  of t imothy xylan can be r ep resen ted  in the following way: 
-*[4-O-~-D-Xyl p-1]16~; 

],2 
i 
I1 

a-D-GA 

(4-O-Me-GA) 

~[4-O-~-D-Xyl p-1 ]7o~; 

~ [ 4 - O - } - D - X y l p - I ] 6  --. 

~-D-Xylp 

[4-O-~-D-Xyl p-I ]~2 ~; 
~'3 
I 
II 

~-L-ArM 

[4-O-)-D-Xylp-I ]~; 

a-D-GA 

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

Analys is  of the Raw Mater ia l .  The comminuted g r a s s  (phleum pratense)  ga thered  in 1972 in the va r ie ty  
sect ion of the Odessa  Agr icul tura l  Insti tute was defatted with ether ,  and the e thanol-soluble  ca rbohydra tes  
were  e l iminated.  The raw ma te r i a l  was dr ied in the a i r  and analyzed.  

To de te rmine  the amount of RHPs  the po lysacchar ides  were  hydrolyzed with 2 ~ hydrochlor ic  acid and 
then the reducing substances  were  de te rmined  by B e r t r a n d ' s  method.  The ca rbohydra tes  in the hydrolyzate  
were  analyzed by paper  ch romatography  using solvent  s y s t e m  1. 

To de termine  the amount of DHPs,  the res idue af ter  the analysis  of the RHPs  was hydrolyzed with 72% 
hydrochlor ic  acid, and the reac t ion  mix ture  was diluted and was analyzed by B e r t r a n d ' s  method.  

Quanti tat ive Determinat ion of the Carbohydra tes .  The composi t ions and amounts of ca rbohydra tes  in 
the hydrolyza tes  were  de te rmined  by par t i t ion chromatography  on type S ["medium" ] paper  of the Volodarski i  
Leningrad Mill, using the following s y s t e m s  of mobile  solvents :  1) 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 )  ; 2) b u t a n - l - o l -  e t hano l -  wa te r  (4 : 1 : 2); 3) 3q solution of a m m o n i a - b u t a n - l - o l  (40 : 90) ; and 4) ethyl 
a c e t a t e -  acet ic  a c i d -  fo rmic  a c i d -  water  (18:3 : 1 : 4). The spots were  revea led  with an ethanolic solution of 
aniline phthalate .  
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Simultaneously,  we used th in - Iayer  ch romatography  on alumina in s y s t e m  1): t o luene -e thano l  (9 :1) .  
To separa te  2 - 0 -  and 3 - O - m o n o m e t h y l - D - x y l o s e s  we used chromatographic  paper  impregna ted  with a 2% 
solution of sodium t e t r abo ra t e .  

E lec t rophores i s  was p e r f o r m e d  by a method desc r ibe  p rev ious ly  [5]. The xylan was isolated f rom the 
g r a s s  by alkaline ext rac t ion  in an ine r t  gas medium [6]. 

Cha rac t e r i s t i c s  of the St ructure  of the Xylan.  To de te rmine  its monosacchar ide  composit ion,  the xylan 
was hydrolyzed with a 2% solution of HC1 for  4 h. The neutra l  monosacchar ides  were  de te rmined  by paper  
ch romatography  in s y s t em  1, and the acid monosacchar ides  in s y s t e m  4. 

The xylan was oxidized with a 0.3 M solution of NaIO 4 for  72 h. The consumption of per iodate  was de- 
t e rmined  iodometr ica l ly ,  and the amount of fo rmic  acid by t i t ra t ion with a 0.02 M solution of NaOH. The 
comple te ly  oxidized xylan was reduced  with NaBH 4 for  12 h, t r ea ted  with KU-2 and AV-17 ion-exchange r e s ins ,  
and hydrolyzed at  pH 1 [6]. 

The products  of the Smith d e g r a d a t i o n -  xy losy lg lycero l  and g l y c e r o l -  were  detected chromatograph ica l ly  
on pape r  in s y s t e m s  1 and 3 in the p r e s ence  of m a r k e r s .  

The xylan was methyla ted  by H a k o m o r i ' s  method [7], the end of the react ion  being found by chromatog-  
raphy  in a thin l ayer  of a lumina in s y s t e m  1 and, in para l le l ,  by IR spec t roscopy .  

The comple te ly  methyla ted  po lysacchar ide  was hydrolyzed,  and the methyla ted  sugars  were  de te rmined  
by pape r  ch romatography  and th in - layer  ch romatography  using solvent  s y s t e m  2 for  the paper  and 1 for the 
th in - layer  chromatography .  

For  the chromatographic  identification of 2 , 3 , 4 - t r i - O - m e t h y l - D - x y l o p y r a n o s e  and 2 , 3 , 5 - t r i - O - m e t h y l - L -  
a rabinofuranose ,  which a re  difficult to s epa ra t e ,  they were  ex t rac ted  p r epa ra t i ve ly  f rom c h r o m a t o g r a m s  using 
solvent  2. The dried mix ture  was demethylated in methylene chloride a t - 8 0 ° C .  The resul t ing  f ree  sugars  
(xylose and arabinose)  were  identified and were  de te rmined  quanti tat ively by pape r  ch romatography  in sy s t em 1. 

S U M M A R Y  

1. The s t ems  of the fodder g r a s s  Phleum pra tense  contain a cons iderable  amount of po lysacchar ides ,  
lignin, and ash subs tances .  They a re  cha r ac t e r i z ed  by a compara t ive ly  smal l  amount of ni trogenous subs tances .  

2. The hemice l lu loses  of the m a t e r i a l  cons is t  mainly  of an arabinoglueuronoxytan the main chain of which 
cons is t s  of res idues  of f l -D-xylose connected in the 1 - -  4 posi t ion.  Side chains contain res idues  of L - a r a b o -  
furanose ,  D-xylopyranose ,  and D-glucuronic  and 4-O-methylg lucuronic  acids .  
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