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The s t ruc tu re  of the polygalac turonides  of the l eaves  of va r ious  plants  has  been studied to a c o m p a r a -  
t ively smal l  extent  [1]. The c h a r a c t e r i s t i c s  of the polyuronide of the l eaves  of the sugar  beet  a re  of in te res t  
in var ious  ways  [2]. 

We have studied the s t ruc tu re  of the polygalacturonide i so la ted  f rom the l eaves  of monogerm suga r  
beet  of the va r i e ty  Yal tushkovskaya.  The soluble and the insoluble pectin {protopectin) were  isolated f rom 
the raw m a t e r i a l  by E. V. Sapozhnikova 's  method [3]. These  products  were  ch romatographed  on DEAE-  
cel lu lose  (Fig. 1). The wa te r - so lub le  pectin cons is ted  of one neu t ra l  f rac t ion  and two acidic f ract ions ,  and 
the wa te r - inso lub le  pectin cons is ted  of three  acidic f ract ions .  

The amounts  of the individual f rac t ions  and the i r  monosacchar ide  compos i t ions  can be judged f rom the 
f igures  given in Table 1. The neutra l  po lysacchar ide  of the wa te r - so lub le  pectin is cons t ruc ted  sole ly  f rom 
arabinose  and galactose  res idues .  The other  po lysaccha r ides  contain galacturonic  acid r e s idues  in va r ious  
r a t io s  and some other  mo:msacchar ides .  

Thus,  the pect ins  of sugar  beet  l eaves ,  like a number  of o thers  [3, 4], a re  a mix ture  of acidic poly-  
sacchar ide  s. 

Then, us ing  per iodate  oxidation, Smith degradation,  and methylat ion,  we studied the  s t ruc tu re  of the 
main f ragment  of which the protopect in  molecule  is cons t ruc ted ,  i .e. ,  a polygalacturonide.  Since the m e t h y l -  
ation of polygalac turonides  takes  place with difficulty, the po lysacchar tde  was f i r s t  methoxyla ted  and r e -  
duced to the co r respond ing  galactan.  I t s  yield amounted to 55 %. 

By the exhaustive per iodate  oxidation of the galactan followed by t e t r ahydrobora te  reduct ion of the 
polyaldehyde we obtained a polyalcohol .  Af ter  hydro lys i s ,  thre i to l  and g lycero l  were  identified in the solu-  
tion by chromatography .  The format ion  of threi tol  was  poss ib le  only if there  a r e  1 ~ 4  bonds between the 
ga lac topyranose  res idues .  
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Fig. 1. C h r o m a t o g r a m s  of the soluble 
pectin (1, 2, 3) and of the protopect in  
(1', 2 ' ,  3') on DEAE-cel lu lose .  

The galactan was methyla ted  by H a k o m o r i ' s  method. 
The ch romatography  of the methyla ted  po lysacchar ide  on 
AlzO 3 gave only one spot. This  shows i ts  homogenei ty.  The 
lit spec t r a  taken did not contain absorpt ion  bands in the 
hydroxy group region. This  shows that the methyla t ion p r o -  
c e s s  had gone to completion.  

A hydrolyzate  of the compound obtained was shown by 
pape r  ch romatography  to contain 2 ,3 ,4 ,6 - t e t r a -  and 2,3,6-  
t r i -43-methyl  de r iva t ives  of  ga lac tose .  

The g a s - l i q u i d  ch roma tog raphy  of the products  p e r -  
fo rmed  in para l l e l  showed that they contained methyl  
2 ,3 ,4 ,6 - t e t r a -  and 2 , 3 , 6 - t r i - O - m e t h y l - D - g a l a c t o s i d e s .  The 
amount of 2 , 3 , 6 - t r i - O - m e t h y l - D - g a l a c t o s e  in the hydrolyzate  
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TABLE 1. Monosacchar ide  Composi t ion of F rac t ions  of 
Pect ins  Obtained by Chromatography  on DEAE-ceUulose  

Frac- 
tion 
No. 

Elution condi- 
tions 

Yield of I Monos._.__ ~charid____.e e composition, 
the frae- galaet- arabi- galac-~ x. lose rham- 

I,ton. o I nose I ose/' I °°se 

Water-soluble pectin 
Water 13,9 
0,5 ~1. NaH.,PO~ 19,3 4~,3 
l~,l M. NaOII- 64,7 89,9 

Protopectin 

10,1 M. NaH..,PO, 33,3 I 29,1 
0,5 r,t. NaH.:PO~ 39,6 55,4 
0,1 M. NaOH 23,4 77,6 

61.4 [ 39.11 - 
31.7 10.4 4,5 I 33 
6,3 -- [ -- 

40'6117'9 t 2'4 30.1 9,6135 Traces 
21,6 -- I -- -- 

was cons iderably  g r e a t e r  than the amount of the other  methyla ted  der iva t ives .  No compounds with a low 
degree  of methylat ion were  found. This  shows that the galactan and, consequently,  the initial  po lyga lac tu ro-  
nan contained an unbranched chain of galactose  {galacturonic acid} res idues .  

The cons iderable  posit ive specif ic optical  rotat ion of the polysacchar ide  showed the u-conf igurat ion 
of the glycosidic bonds. 

In the molecule ,  the galacturonic  acid res idues  are  p resen t  in the pyranose  form.  This  is shown by 
the IR spec t ra  which have absorpt ion bands at 1050 and 1080 cm -1 (ring v ibra t ions  of py ranoses  and C - O  
vibrations} [5] and at 745 and 925 cm -1 {symmetr ic  and a s y m m e t r i c  v ibra t ions  of a pyranose  ring}. 

Thus, the main polysacchar ide  of the pectin of suga r -bee t  l eaves  is a l inear  polygalacturonan con-  
s t ructed of c~-D-galacturonic acid r e s idues  in the pyranose  fo rm linked by 1 ~ 4 ~  glycosidic bonds. 

E X P E R I M E N T A L  M E T H O D  

Isolat ion of the Pectin. The expe r imen t s  were  p e r f o r m e d  with l eaves  of sugar  beet  of the monogerm 
var ie ty  Yaltushkovskaya,  1972 crop,  grown in the Odessa  oblast .  

The samples  were  freed f rom dirt ,  dried,  comminuted,  and then analyzed. The soluble and w a t e r -  
insoluble pect ins  were  obtained as  desc r ibed  by Tishchenko and Sapozhnikova [3]. A t i t r ime t r i c  method 
was used for  the quantitative de terminat ion  of the pectin subs tances  and the i r  quali tative cha rac te r i za t ion  [5]. 

Hydro lys i s  of the Pectin.  The pectin was hydrolyzed with 2N sulfuric  acid at 101 ° C for 6 h. The 
monosacchar ides  were  identified by compar i son  with authentic samples  on paper  chromatography.  As the 
mobile solvent we used p y r i d i n e - b u t a n o l - w a t e r - b e n z e n e  (3 : 5 : 3 : 1} and as the chromogenic  agent aniline 
phthalate.  

Charac te r iza t ion  of the Pectin. The molecu la r  weight de te rmined  by the v i s cos ime t r i c  method [6] 
was 1700 c.u. ,  the amount of polyuronide 71.4%, and of ash 7%, the degree  of methoxylat ion 65%, and the 
propor t ion  of acetyl  groups  0.52 %. The ma te r i a l  was  f ract ionated on DEAE-cel lu lose  t r ea ted  by Neukom's  
method [7]. The f rac t ions  were  moni tored  by the anthrone method. 

Isolat ion of the Polyuronide.  The polyuronide was isolated by the par t ia l  acid hydro lys i s  of the p e c ,  
tin [8]. Yield 41.5%, [~]~+255 . - -  Hydro lys i s  gave only galacturonic acid. 

Reduction of the Polyuronide.  Since the methylat ion of the polygalacturonide takes  place with g rea t  
difficulty, it was  f i r s t  methoxylated with diazomethane and reduced with po tass ium te t rahydrobora te  to the 
cor responding  galactan [9]. 

The galactan was methylated three  t imes  by H a k o m o r i ' s  method [10]. This  gave the fully methyla ted  
compound {no hydroxyl absorpt ion  band in the IR spectrum}. 

Hydro lys i s  of the Meth~clated Galactan.  The methyla te  product  was  fo rmal ized  with 90 % HCOOH at 
100 ° C for 1 h and was  then hydrolyzed with 0.5 M H2SO 4 at the same t e m p e r a t u r e  for 14 h. The hydro ly-  
zate was neutra l ized with BaCO s, centr ifuged,  and evapora ted  to smal l  volume,  and was  then c h r o m a t o -  
graphed on paper .  2 , 3 ,6 -T r i -O-me thy lga l ac to se  and 2 ,3 ,4 ,6~te t ra -O-methy lga lac tose  were  detected.  Pa r t  
of the methyla ted  galactan was subjected to methanolys i s  with a 4 % solution of HC1 in absolute methanol  
followed by GLC. 
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Per ioda te  Oxidation of the Galactan: Smith DeGradation. The galactan was oxidized with a 0.3 M so-  
lution of sodium per iodate  at r oom t e m p e r a t u r e  for  3 days.  The oxidized and dialyzed galactan was reduced 
with sodium te t r ahydrobora te .  The resul t ing  polyol was hydrolyzed with 0.2 M HC1 at r oom t e m p e r a t u r e  for  
6 h. Thre i toI  and g lycero l  were  found among the hydro lys i s  p roducts  by pape r  chromatography .  

S U M M A R Y  

The polygalacturonide  of the pectin of s u g a r - b e e t  l eaves  has  been studied. It  has  a l inear  c a r b o h y -  
dra te  chain cons i s t ing  of D-galac turonic  acid res idues  in the pyranose  fo rm linked by o~-(1-~4) bonds. 
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