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The resul ts  a re  given of an investigation of a polysaccharide complex of the stems of the cup 
rosinweed isolated by alkaline extraction of the stems.  The complex contains 71% of polysac- 
charide,  2% of ash substances, and 20% of "crude" protein. The carbohydrate moiety consists 
of a glucuronoxylan. The complex is not separated into its carbohydrate and protein constitu- 
ents under the conditions of gel filtration and electrophoresis  but the maxima of the elution 
curves of the components of the complex in gel filtration do not coincide, which indicates the 
absence of a strong bond between the protein and the carbohydrate. 

The polysaccharides of wild herbs have been studied comparatively little [1]. The present  paper gives 
the results  of an investigation of an alkali-soluble polysaccharide complex isolated from the cleaned and corn- 
minuted stems of the cup rosinweed. After the elimination of accompanying substances by treatment with ether,  
ethanol, water,  and an aqueous solution of ammonium oxalate, the residue was extracted with a 6% aqueous solu- 
tion of caustic potash in an atmosphere of nitrogen for 72 h. The alkaline extract  of the polysaccharide complex 
was t reated with ethanol and was dialyzed. Yield 2.5%. 

The precipitate obtained was analyzed. The product contained 71% of polysaccharide, 2% of ash substances, 
and 3.2% of nitrogen or 20% of ncruden protein. 

To evaluate the interrelationship between the polysaccharide and the protein,  the complex was fractionated 
on DEAE-cellulose and Sephadexes G-100 and G-200. The amounts of protein (by Lowry's method) and of c a r -  
bohydrates (by the anthrone method) in the individual samples were determined. The protein component was 
scarcely separated from the polysaccharide, but their maxima did not coincide, which shows the absence of a 
strong chemical bond between these components. 

Similar results  were obtained in an attempt to fractlonate this complex by electrophoresis .  

A quantitative characterizat ion of a hydrolysate of the polysaceharide part  of the complex by chromatog- 
raphy showed the presence of xylose anduronic  acids in a ratio of 1:10o Bechromatography of the uronic 
acids showed the presence of D-glucuronic, 4-O-methyl-D-giucuronic,  aldobiuronie, and aldotriuronic acids. 

These results  show that the complex includes a giucuronoxylan containing not only D-glucuronic acid but 
also its 4-O-methyl derivative,  which is character is t ic  for the xylans studied previously [2]. 

Periodate oxidation of the polysaccharide took place extremely slowly and constancy of the consumption 
of periodate was achieved only after  five days. After the sodium tetrahydroborate reduction of the polyaldehyde 
obtained from the oxidation of the polysaccharide, followed by hydrolysis of the polyol, glycerol and xylose were 
found in the hydrolysate in a molar  ratio of 8 : 1 by paper chromatography, which shows the presence of a 1 -- 4 
bond and the branched nature of the polysaccharide. 

In paral lel ,  the xylan was methylated by I Iakomori 's method. The completeness of methylation was checked 
by thin-layer chromatography on A1203 plates. The methylated product was hydrolyzed, and the composition of 
the hydrolysate was studied. On a chromatogram two main spots were detected corresponding to 3-O-methyl-  
xylose and 2 ~-di-O-methylxylose,  and t race  amounts of 2~,4- t r i -O-methylxylose  and of a methylated uronic 
acid. The molar  ratio of 3-O-methylxylose to 2$-di-O-methylxylose  was 1 : 10. 

Consequently, the carbohydrate par t  of the alkali-soluble complex is an ordinary giucuronoxylan and con- 
tains the fragments 
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EXPERIMENTAL 

The ros inweed s t e m s  (50 g) were  comminuted  and ex t rac ted  with e the r ,  with 82% ethanol,  and with 0.5% 
ammon ium oxala te  solution. 

The a lka l i - so lub le  complex  was i so la ted  by ext rac t ion  with 6% KOH in an a t m o s p h e r e  of  n i t rogen for  th ree  
days .  The complex  was p rec ip i t a ted  f r o m  the a lkal ine  ex t r ac t  with ethanol.  It  was purif ied by th ree  r e p r e c i p i -  
ta t ions  f r o m  alkal i  followed by  d ia lys i s .  Yield 1.25 g. 

The xylan was methyla ted  by the I I akomor i  method [3]. The comple teness  of methylat ion was checked on 
p la tes  coated with A1203 and by the IRS method.  

.Hydrolysis  of the Methylated Xylan and Its Charac te r iza t ion .  The methyla ted  product  was subjected to 
f o r m o l y s i s  with 90% tICOOI-I a t  100°C for  an hour  and then to hydro lys i s  with 0.25 M H2SO 4 for  14 hours .  The 
hydro lysa t e  was c h a r a c t e r i z e d  by pape r  ch romatography .  The methyla ted  sugar s  w e r e  identified f r o m  the i r  Rf 
values  and by compar i son  with m a r k e r s ,  and the i r  quanti tat ive amounts  were  de t e rmined  iodomet r ica l ly  [4]. 

The uronic acid was s epa ra t ed  by r ech roma tog raphy  on paper .  The solvent  was ethyl a c e t a t e - a c e t i c  a c i d -  
fo rmic  a c i d - w a t e r  (18 : 3 : 1 :4)  and the chromogenic  agent  was anil ine phthalate.  

Chromatography  on DEAE-ce l lu lose  in the phosphate  f o r m  [5]; column 2 × 25 cm; eluents  : 0.5 M 
NaH2PO 4 and 0.03 M NaOH. The f rac t ions  were  moni tored  by the anthrone method and by the Lowry method.  
The f rac t ions  cor responding  to a peak  were  combined,  d ia lyzed,  concent ra ted ,  and hydro lyzed  [6]. 

Gel b21tration of Sephadexes.  The gel was p r epa red  by a s tandard  method [7]. Sephadexes G-100 and G-  
200 were  used. The eluent was 4% NaOH. 

E l ec t ropho re s i s  was p e r f o r m e d  in an E FA-1 ins t rument ,  with the deposit ion of  5-7% solutions of the complex.  
The p r o c e s s  was c a r r i e d  out in bora te  buffer ,  pH 11, with a potent ial  gradient  of 12-15 V per  c m ,  a cu r r en t  
strenghh of 15-20 mA,  and a t ime  of 6 h. Staining was c a r r i e d  out as  desc r ibed  by G r e i s l e r  [8]. 

S U M M A R Y  

1. An a lka l i - so lub le  p ro t e in -po lysaceha r ide  complex  not sepa ra ted  under the conditions of gel f i l t ra t ion 
and e l ec t ropho re s i s  has  been i so la ted  f r o m  the s t e m s  of Silphium per fo l ia tum.  

2. The ca rbohydra t e  moie ty  of the complex  cons i s t s  of a glucuronoxylan.  
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