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Xylan f rom cotton boils has tool. wt. 15,600, degree  of po lymer iza t ion  118, [¢e] D + 68 °. Complete  
acid hydro lys i s  of the xylan fo rms  xylose ,  a rab inose ,  glucose,  ga lac tose ,  and a uronic  acid in m o l a r  ra t ios  
of 9 4 : 8 :  1 2 : 5 :  7. 

The mi ld  acid hydro lys i s  of the substance  spl i t  off 14 moles  of xylose ,  8 moles  of a rab inose ,  5 moles  
of ga lac tose ,  and an aldobiuronic acid.  The l a t t e r  was i so la ted  in the fo rm of the ba r ium salt ,  and the neu-  
t ra l  suga r s  were  s epa ra t ed  on a column of cel lulose.  This  gave D-xy lose  with mp  144-146°C, [~]D + 92° 
(c 0.5; water) ;  phenylosazone with mp 163-165°C, [~]D -22°  (c 0.2; methanol);  and D-ga lac tose  with mp  
167-168°C, [c~] D + 150 ° (water).  

Since under  these  conditions the bonds of the main chain a r e  not affected,  the monoses  spl i t  off a re  
apparen t ly  p r e s e n t  in side chains. 

The res idue of the xylan a f t e r  mi ld  alkal ine hydro lys i s  was hydrolyzed comple te ly  with su l fur ic  
acid.  The hydrolyzate  yielded 71 moles  of xylose  and 12 moles  of glucose (calculated on the initial  xylan). 
After  the fe rmenta t ion  of the glucose with yeas t  of the "Leningrad  ~ race ,  L -xy lose  was i so la ted  with mp  
140-141°C, [~]D-31"9°  (water). 

The fact  that glucose is  spl i t  off only as  the resu l t  of seve re  hydro lys i s  shows s i m i l a r  s t rengths  of 
the bonds between the xylose  and glucose units in the po lysacchar ide  molecule .  These  suga r s  (L-xylose  
and D-glucose)  m o s t  p robably  fo rm the main  chain of the xylan. 

The fac t s  given show that the xylan f rom cotton boll g lumes  dif fers  cons iderably  f rom the xylan f rom 
the s t e m s  of the cotton plant both in the composi t ion of the main chain and in the d ive r s i ty  of the side chains. 
The xylan f r o m  the s t ems  of the cotton plant contains both optical i s o m e r s  of xylose .  

The hydro lys i s  of the comple te ly  methyla ted  xylan fo rmed the products  shown in Table 1. 

The format ion  of 98 moles  of 2 ,3 -d i -O-methy lxy lose  shows that the main  chain of the xylan m o l e -  
cule cons is t s  of 1---4-1inked anhydroxyloses .  The glucose p r e sen t  in the main chain is  a l so  linked with 

TABLE 1. Produc t s  of the Hydro lys i s  of the 
Methylated Xylan 

Methylated sugars 

2,3,4-Tri-O-methylxylose 
2,3,4,6-Tetra-O-methylgalactose 
2,3-Di-O-methylxylose 
2,4-Dt-O-methylxylose 
2,3-Di-O-methylarabinose 
3,6 -Di-O-methylglucose 
O-Methylglucur0nie acid (I) 
O-Methylglucurortie acid 0l) 

2 

0, )3 0,97 
0, ~6 0,88 
0, '6 0,81 
0, i6 0,68 
0,ii3 
0..d 0.54 
0, 8 0,32 
0, 3 0.20 

No. of 
moles 
per mole 
ofxylan 

7 
5 

98 
8 
6 

14 
3 
4 

* Rg de te rmined  in relat ion to 2 ,3 ,4 ,6 - t e t r a -O-  
methylg lucose .  
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the xylose  res idues  by 1-- '4  bonds, which is  conf i rmed by the format ion  of 3 ,6 -d i -O-methy lg lucose  on 
methylat ion.  The posi t ive rotat ion of the po lysacchar ide  cons t ruc ted  mainly  of L -xy lose  is  due to the fl 
configuration of the glycosidic  bonds. Since among the products  of hydro lys i s  of the methyla ted  xylan the re  
was no monomethylxylose ,  the side chains can be at tached only a t  the C 2 posit ion of the glucose units. 

The t e rmina l  links of the xylan molecule  a r e  D-xylose ,  D-ga lac tose ,  and glucuronic acid, as was 
shown by the isolat ion of 2 ,3 ,4 - t r i -O-me thy lxy lose  and 2 ,3 ,4 ,6 - t e t r a -O-methy lga lac tose ,  and a lso  of two 
methyla ted  uronic  acids .  The format ion  of 2 ,4 -d i -O-methy lxy lose  and 2 ,3~di -O-methylarab inose  is  ap -  
parent ly  due to the fact  that  both these  sugar s  a r e  p resen t  in the side chains and a r e  at tached by 1 - - 3  and 
1 ~  5 bonds, respec t ive ly .  

On the basis  of these facts  i t  i s  poss ib le  to put fo rward  the following s t r u c t u r e s  (I, II, HI, IV, V, and 
VI) for  the side chains of the xylan f rom cotton bolls: 

(o ?--o- 

r OH COOH : OH 

GHsO 'i---Y 
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' 0  ~ 0 -  ° -  

2 , OH 
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Since the methyla ted  aldobiuronic acid i so la ted  f rom the hydro lyza tes  of the cotton boll xylan has  
the same  chromatographic  mobi l i ty  as  the acid obtained f rom the xylan of the s t e m s  of the cotton plant  [2], 
the side chain in which they a r e  p r e sen t  has s t ruc tu re  (I). 

Additional exper imenta l  work is  n e c e s s a r y  to conf i rm the s t r u c t u r e s  of these side chains. 

The resu l t s  of a study of the products  of the hydrolys is  of the init ial  and the methyla ted  xylan p e r -  
m i t  the conclusion that  the main  repea t ing  link in it  consis ts  of seven fl-1--* 4 -L-anhydroxy lopyranose  units 
and one f l - l ~  4 -D-anhydrog lucopyranose  unit to which a side chain fo rmed  of the f r agmen t s  (I, 1Tr, IV, V, 
and VI) is  at tached a t  the C 2 posit ion.  

According to the yield of 3 ,6 -d i -O-methy lg lucose ,  the xylan molecule  contains 14 branching points. 
Consequently,  the m o s t  probable  s t ruc tu re  of t~e xylan f rom cotton boll g lumes  is (VII). 

~H2~]H " "l OHiO .- - ,  GHoOH 
0 ] 0 ' i r - -  0 1 " A 0 t ; 4 -  . O, ,, L . 0 

OH k OH L OH )7V11 R OH L OH f17 R OH 

The re su l t s  of the invest igat ion p e r f o r m e d  have shown that in the cotton plant, as  in other  plants,  
the xylans  i so la ted  f rom different  organs  have different  s t ruc tu res .  As a rule ,  the xylans f rom the s t ems  
of a plant have a s i m p l e r  s t ruc ture .  This  is  apparent ly  connected with the i r  physiological  function. 

The xylan f rom the s t e m s  of the cotton plant contains f l - l - *  4 bonds [2] and belongs to the po lysac -  
char ides  of type A, i t s  molecule  consis t ing of a r igid r ibbon- l ike  chain [3]. Consequently,  i t  is  a s t r u c -  
tu ra l  po lysacchar ide .  
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The xylan f rom the boll g lumes  a lso  belongs to the po lysaccha r ides  of type A. However ,  the p r e s -  
ence of glucose res idues  in the main chain and of a rab inose  and glucuronic acid in the side chains m a k e s  
i t s  molecu le  loose r  and m o r e  acces s ib l e  to the action of enzymes  [4]. F o r  such a xylan,  in addition to i ts  
function a s  a skele ta l  substance,  a function as  a r e s e r v e  ma te r i a l  i s  a lso poss ib le .  

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

P a p e r  ch roma tog raphy  was p e r f o r m e d  on Whatman No. i pape r  with the following solvent  sys tems:  
1) b u t a n - l - o l - e t h a n o l - w a t e r - 0 . 1 %  ammon ia  (40 : 10 : 49 : 1), 2) ethyl a c e t a t e - p y r i d i n e - w a t e r  (5 : 1 : 5), 
and 3) ethyl a c e t a t e - a c e t i c  a c i d - f o r m i c  a c i d - w a t e r  (18 : 9 : 4 : 1). 

The quanti ta t ive de terminat ion  of the sugar s  and the i r  methyla ted  de r iva t ives  was p e r f o r m e d  by pa-  
p e r  ch roma tog raphy  with the use of a type DF]~-10 dens i tomete r .  

The complete  hydro lys i s  of the xylan was p e r f o r m e d  as desc r ibed  p rev ious ly  [2]. The ba r ium sa l t  
of an aldobiuronic  acid, and xylose ,  a rab inose ,  glucose,  and galactose  were  identified by pape r  c h r o m a -  
tography.  

The mi ld  hydro lys i s  of the xylan was p e r f o r m e d  s imi l a r ly  to the p roces s  desc r ibed  p rev ious ly  [2]. 
The sugars  obtained a f t e r  invers ion  were  sepa ra t ed  on a column of cel lulose.  The column was eluted with 
sy s t em 3, 5-ml  f rac t ions  being collected. The monosaccha r ide  composi t ion of the f rac t ions  was checked 
by paper  ch romatography  in s y s t e m  3. This led to the isolat ion of D-xy lose  with mp 144-146°C (f rom eth-  
anol), [~]D + 92° (c 0.5; water) ,  phenylosazone with mp 163-165°C (e thano l -wa te r ) ,  [~]D -22°  (c 0.2; m e t h -  
anol), and D-ga lac tose  with mp 167-168°C (f rom water) ,  [c~] D + 150 ° (water). Arabinose  was eluted in ad-  
mix tu re  with xylose  and was identified by compar i son  with an authentic sample  by p a p e r  ch romatography  
in s y s t e m s  1, 2, and 3. 

The degraded xylan was hydrolyzed comple te ly  [2]. Xylose and glucose were  found ch romatograph-  
ica l ly  in the hydro lyza te :  Af ter  the fe rmenta t ion  of the glucose with b a k e r ' s  y e a s t  of the "Leningrad"  race ,  
L -xy lose  was i so la ted  with mp 140-141°C (f rom ethanol), [~]D -31"9° (in water) ,  phenylosazone with mp 
158-159°C, [~]D + 20° (methanol).  The L -xy lose  gave no depress ion  of the mel t ing  point in admix ture  with 
the L-xy lose  i so la ted  f rom the s t ems  of the cotton plant [2]. L i t e r a tu re  f igures  for  synthetic  L-xylose :  
mp  144°C, [~ ]D-18"6°  (water) [5]. 

Methylat ion of the Xylan.  Sodium hydride (0.26 g) was rapidly added to 5 ml  of absolute ly  dry  d i -  
methyl  sulfoxide. The mix tu re  was s t i r r e d  at  50°C for  80 rain to fo rm a greenish  solution of the d imethyl-  
sulfinyl anion. Then a solution of 0.2 g of the xylan in 12 ml of absolute ly  dry dimethyl  sulfoxide was added 
to the solution of dimethylsulf inyl  anion. The mix tu re  was cooled to 20°C and was kept  at  r oom t e m p e r a -  
ture  fo r  10 h. Then 10 ml  of dry methyl  iodide was added to the mix tu re  with i c e - w a t e r  cooling. The so-  
lution was left at room t e m p e r a t u r e  for  3 hours .  Then i t  was poured into 200 ml  of wa te r  and ex t rac ted  
with ch loroform.  The ch loroform ex t rac t  was washed twice with water .  The ch lo ro form was dist i l led off 
to d ryness ,  toluene was added to the res idue ,  and it  was again dis t i l led to d ryness .  A viscous  yellowish 
syrup  was obtained. Yield 0.148 g. The IR spec t rum of this substance  contained no bands cha rac t e r i s t i c  
for  hydroxy groups.  

The hydro lys i s  of the methyla ted  xylan was p e r f o r m e d  in the s ame  way as  previous ly .  The r e su l t s  
of a chromatographic investigation of the hydrolyzates of the methylated xylan are given in Table 1. The 
methylated sugars were identified with comparison with authentic samples and by comparison of the Rg 
values that we obtained with those given in the literature. 

SUMMARY 

1. The structure of the xylan from cotton boll glumes has been studied. The results of the analysis 
of the products of the hydrolysis of the initial and the methylated xylan have shown that its main chain con- 
sists of t - l - *  4-L-xylopyranose and fl-1 ~4-D-glucopyranose units. There are 14 branching points. The 
terminal residues of the xylan molecule are D-xylose, D-galactose, and 4-O-methylglueuronic acid. The 
side chains are attached to the main chain at the C 2 positions of the glucose units, and they contain, in ad- 
dilion to the terminal monosaccharides, D-xylose and L-arabinose attached to the main chain by 1--* 3 and 
1--5 bonds, respectively. 

2. It has been established that the main repeating unit of the molecules of the xylan from the boll 
glumes consists of seven or eight B-l--4-L-xylopyranose and one B-l-" 4-D-glucopyranose units, a side 
chain being attached to the latter in the C 2 position. 
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1. 

2. 
3. 
4. 
5. 

3. The m o s t  probable  s t ruc tu re  of the molecule  of the xylan f rom the boll g lumes has been proposed.  
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