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The xylans of herbs  have been little studied [1-3]. In the presevt  paper we give the charac te r i s t i cs  
of the s t ruc ture  of the xylan of the s tems of Onobrychis viciifolia (common sainfoin). The s tems contained 
(%): mois ture ,  10; readi ly  hydrolyzable polysacchar ides  (RHP), 34.08; difficultly hydrolyzable poly- 
sacchar ides  (DHP), 41.27; lignin, 16.01; ash substances,  5.86; and total nitrogen, 1.54. The monosaccha-  
ride composi t ion of a hydrolyzate  of the RHP of the s tems is given below: 

Component Percentage  of the abso- Proport ion,  % 
lutely dry  weight 

Uronic acids 3.66 10.32 
Galactos e 1.85 5.24 
Glucose 3.62 10.22 
Arabinos e 5.02 14.30 
Xylos e 2J .20 59.92 

A hydrolyzate  of the DHP contained (~): glucose,  22.60; ~ylose, 10.00; and mannose, 9.70. Thus, 
the composit ion of the DHP of sanfoin differs considerably from the DHP of wood and of wheat s t raw by 
the presence  of large amounts of mannose and xylose. A hydrolyzate of the xylan isolated was found to 
contain only ,¢ylose and uronic acids, which charac te r izes  this polysaccharide as a glucuronoxylan. Its 
composit ion is identical with that of the xylans of broad-leaved trees and differs from the araboglucuron-  
oxylars  of coniferous t rees  and the s tems of ce rea l s .  

Per iodate  oxidation of sanfoin xylan took place at a g rea te r  rate than that of the analogous poly- 
sacchar ides  isolated from other types of raw mater ia l  and led to the rapid overoxidation of the xylan. 

Lowering the concent ra t ion  of the oxidizing agent reduced the rate of oxidation somewhat.  Complete 
oxidation was achieved in two days, and then a rapid increase  in the consumption of periodate with the ac-  
cumulation of formic acid took place (Table 1). 

TA BLE 1 

Time of Consun],ption of NaIO 4 Amount of HCOOH 
per morn or pentose liberated on oxida- 

oxida- residue tion 

tion, days 

One 
T we 
Three 
Four 

0.3 M so- 0.1 M so- 
lution lution 

1,12 0,85 
1.37 0,98 
1,68 1,33 
2,51 

by a 0.3 M by a 0.1M 
solution of solution of 
NalO4 NalO4 

0,18 0,12 
0,31 0,14 
0,48 0,26 
0,71 

When the process  was per formed at lower 
tempera tures ,  the rate of oxidation again fell, but in 
these cases no stabili ty of the process  was achieved 
even in the presence of sodium hyposulfite which, 
according to some statements,  a lmost  excludes the 
process  of "overoxidation." C omplete oxidation was 
achieved in 2 h with the use of a 0.3 M solutiov of 
periodate, and in two days with the use of a 0.1 M 
solution. The consumptio~ of periodate in this time 
amounted to 0.98 mole per mole of pentose residue.  
The number of moles of formic acid formed from 
the macromolecule  of the xylan (DP 129) was J 8. Of 
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these ,  3 moles  were  produced by t e rmina l  groups and 15 moles f rom side chains .  This does not take into 
account 4-O-methylg lucuronic  acid p resen t  in the side chains but not l iberat ing formic  acid on oxidation. 

F r o m  the resu l t s  obtained in a study of the Smith decomposi t ion of the xylan, the ra t io  between the 
number  of unbranched and branched xylopyranose res idues  was 4:1, which c o r r e l a t e s  well  with the resu l t s  
of methylat ion.  

The resu l t s  of per iodate  oxidation, Smith degradation,  and methylat ion showed that the s t ruc tu re  of 
the glucuronoxylan of the he rb  s ainfoin has the following fo rm:  

[4~Xylpl ~4~Xylp l  ~(4~Xylpl) ,o~4~Xylpl-~4~Xylpl  ], 
3 3 , 
t t 
1 1 

~DGIA [~DXylp 
(aD-4-O-MeGIA) 

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

Isolat ion of the Xylan.  The xylan was isola ted f rom comminuted  s t e m s  of Onobrychis vici ifolia of 
the 1971 c rop  ga thered  in the va r ie ty  sect ion of the Odessa  agr icu l tura l  insti tute.  

The s t e m s  were  prev ious ly  sepa ra t ed  f rom the leaves and f lowers .  Then they were  t r ea ted  r e p e a t -  
edly with wa te r  at 40°C. The res idue  a f te r  this t r ea tmen t  (300 g) was ex t rac ted  with a 6% solution of KOH 
(1.5 liter}, and the xylan was obtained by the method of Dudkin et al.  [4]. The xylan was purif ied via the 
copper  complex .  The pur i ty  of the xylan was de te rmined  chromatographica l ly  af ter  hydro lys i s .  

Hydrolysis  of the Xylan.  The xylan was hydrolyzed with 2~ HC1 under  reflux in the boil ing-water 
bath for  4 h. The ca rbohydra te  composi t ion of the hydrolyzate  was de te rmined  by paper  ch romatography .  
Xylose and uronic acids were  found. 

Cha rac t e r i s t i c s  of the Xylan.  The xylan invest igated was e lec t rophore t ica l ly  homogeneous.  The 
molecu la r  weight de te rmined  v i s cos ime t r i c a l l y  was 17,000 and the degree  of polymer iza t ion  129; [~]~ 
- 7 0  ° (c 1.6%, KOH. The readi ly  hydrolyzable  pa r t  of the xylan of sainfoin amounted to 89.0°Z. The RHP 
contained uronic acids and xylose in a ra t io  of 9:88 ~ of the absolutely dry  weight}. 

Distr ibut ion of the Uronic Acids .  The unrevea led  sect ions  of the c h r o m a t o g r a m s ,  cor responding  to 
the total uronic acids Is olvent: b u t a n o l -  b e n z e n e -  p y r i d i n e -  water  (5 : 1 : 3 : 3)] were  cut out and st i tched to a 
clean sheet  of chromatographic  paper ,  and a second mobile phase in which the uronic acids have different  
mobil i t ies  [ethyl a c e t a t e - p y r i d i n e - w a t e r  (10:4:  3)] was passed .  After  separa t ion  and the t r ea tmen t  of the 
c h r o m a t o g r a m  with reveal ing  agents,  four spots were  found corresponding to D-glucuronic  acid (R.~ 11.15), 

.~j¢ x 

a ldote t rauronic  acid (R... 1 0.45), 4 -O-methy l -D-g lucuron ic  acid (Rx,  1 1.15), and aldobiuronic acid (Rxv 1 
^ y . ~  ~ 

0.91} were  found. The acids were  isolated in the c rys ta l l ine  s ta te  and the D-glucuronic acid was identi-  
fied by compar i son  with an authentic sample ,  the 4 -O-methy l -D-g lucuron ic  acid f rom its angle of rotation, 
~ - 1 8  °, and the aldobiuronic acid af ter  hydro lys i s  with 10% HC1 in methanol  for  4 h. The xylose and D- 
glucuronic acid were  found in a ra t io  of 1:1. 

Per iodate  Oxidation. The xylan was oxidized with a 0.3 M solution of sbdium per iodate  at room t e m -  
pe ra tu re  for 4 h. 

Smith Degradat ion.  The oxidized and dialyzed xylaa  (0.5 g) was reduced with sodium te t rahydrobo--  
ra te  (0.17g), The resul t ing polyol was hydrolyzed with 0.2 N HCI for 6 h at room t e m p e r a t u r e .  By paper  
chromatography ,  the hydrolys is  products  were  found to contain g lycerol  and xylosylglycerol .  The compo-  
si t ion of the la t ter  was de te rmined  by its hydrolys is  with 5~ HC1 for 6 h. The hydrolyzate  contained 
xylose and g lycero l  in a ra t io  of 1 : 1. 

Methylation. The reac t ion  was p e r f o r m e d  by two methods:  by Haworth 's  method in te t rahydrofuran  
with solid alkali  and dimethyl  sulfate,  and by Hakamor i ' s  method in dimethyl  sulfoxide with a solution of 
the methylsulf inylcarbanion and methyl  iodide. By the f i r s t  method, comple te  methylation was achieved 
a f t e r  nine t r ea tmen t s  of the glucuronoxylan with the methylat ing reagents ,  and by the second method a f t e r  
three  methyla t ions .  The comple teness  of methylat ion was de te rmined  by th in - layer  ch romatography  on 
plates with A1203 and also by IR spec t roscopy  f rom the constancy of the absorpt ion band in the 2910 cm -1 
region that is cha r ac t e r i s t i c  for  the -OCH3 group.  
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Hydrolysis of the Methylated Xylan. The methylated product was subjected to formolysis with 90°Ic 
HCOOH for 1 h at 100°C, and was then hydrolyzed with 0.25 M H2SO 4 for 14 h at the same temperature.  The 
hydrolyzate obtained was neutralized with BaCO 3 solution, centrifuged, and evaporated to small volume. 

Analysis of the products of the hydrolysis of the methylated polysaccharide performed by paper 
chromatography showed that it contained mono-, di-, and trimethylxyloses (2 : 12 : 1, respectively) and a 
methylated uronic acid. 

Separation of the Monomethylxyloses. To determine the position of the methyl group (2 or 3) on the 
monomethylxylose, it was chromatographed on paper impregnated with borax, upon which the monomethyl- 
xyloses have different mobilities. 3-O-Methylxylose was found. Consequently, the side chains are at- 
tached to carbon atom 2. 

SUMMARY 

1. Among the polysaccharides of Onobrychis viciifolia has been found a glucuronoxylan the main 
chain of which is constructed of fl -D-xylopyranose units linked by the 1 -* 4 carbon atoms. In the one-unit 
side chains there are residues of D-glucuronic and 4-O-methyl-D-glucuronic acids and also of ~-D-xylo- 
pyranose attached to the main chain through the second carbon atom. 

2. The xylan of common sainfoin is characterized by ease of oxidation by periodate. Complete 
oxidation is achieved by the action of 0.3 M sodium periodate at room temperature in 2 h. 

3. The carbohydrate composition of the xylan of the stems differs from the xylan of the stems of 
cereals (wheat) and is similar to the xylans of broad-leaved trees. 

1. 
2. 
3. 
4. 
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