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We have previously studied the water-soluble  polysacchar ides  (WSPs) of the bulbs of Uugernia vveden- 
sky i [1]. Inthe presen t  paper  we give the charac te r i s t i c s  of the pectin substances (PSs) and hemicel luloses 
(tiCs) of the bulbs and also of the WSPs of the leaves collected in the f i r s t  ten days of July, 1982. The WSPs 
and iPSs were obtained as descr ibed ea r l i e r  [2]. Extract ion of the residues of the raw mater ia l  with 5% and 
10% NaOH followed by neutralization, dialysis ,  and precipitat ion with ethanol gave the HCs. To determine their  
monosacchar ide  composit ions,  the polysacchar ides  were hydrolyzed (2 N ti2SO4, 24 h, 100°C). The composi -  
tions of the hydrolysates  were established with the aid of PC and GLC. The relat ive amounts of the sugars  
were determined f rom the areas  of the peaks on GC chromatograms  of the acetates  of the corresponding aldo- 
ni tr i les .  

The amounts of polysacchar ides  (in percentages  of the a i r - d r y  raw mater ia l )  and the rat ios of the mono- 
sacchar ides  a re  given below: 

Yield of polysaccharides Leaves 
(%) and ratio of the WSPs (4,5) PSs (13,0) 
monosaccharides 

Bulbs 
HCs (a,5) PSs (2,b) nCs (4,O) 

Rhamnose 5.0 6.0 |4.3 1 4 
Xylose Tr. 2 3 52.0 Tr. ~0 
Aravinose 4.I 1,0 23 3 1,0 1.9 
Mannme 1,0 Tr. 1.0 9,6 19,9 
Glucose 4.1 Tr. 15.5 10.0 26.2 
Galactose 4.8 3.2 7.8 4.3 -- 
Galactuzonic 

acid ÷ + -4- + + 

The PSs predominated in the leaves (13%); they consisted of a light brownish powder readily soluble in 
water  [ a ]~  +140 (e 0.25: water) that were precipitated completely  f rom aqueous solution by aluminum sulfate. 
The amount of uronic anhydride in the PSs of the leaves,  determined by the decarboxylat ion method [3] was 
52%. The IR spec t rum of the pectin showed absorption bands at 3400, 1710, 1600, 1445, 1310, 1160, 1120, 1030, 
and 960 cm -1. 

Part ia l  hydrolysis  of the PSs (2 N H2SO 4, 4 h, 100°C) yielded a polygalacturonide with [ a  ]~ +240 ° (c  
0.5; water) .  In a hydroiysate  of the lat ter ,  only galacturonic acid was detected by PC. The PSs were decom- 
posed under the action of pectinase,  and galaeturonic acid was found in the products of enzymatic  hydrolysis .  
The enzymatic hydrolysis  of the PSs of the Ungernia leaves and that of mangel -wurzel  pectin, took place s imi-  
larly,  which shows the presence  of an a - ( 1  ~ 4) bond between the galacturonic acid residues.  The high values 
o f  the specific rotations of the PSs and of the polygalacturonide also show the a configuration of the glycosidic 
bonds. 

The hemieelluloses of the leaves and the bulbs differed in composition. The HCs of the leaves contained 
mainly xylose and arabinose residues.  

The hemicelluloses of the bulbs, in which mannose and glucose res idues  predominated, consisted of a 
mixture of different polysaeeharides giving the s tarch  react ion with iodine. For  separat ion,  the mixture was 
treated with water, giving a soluble fract ion A, and the insoluble residue was treated with 2 N NaOH giving 
fraction B. The fractions were reprecipi ta ted via the copper complexes.  On neutral izat ion with CH3COOH, a 
polysaccharide deposited from fraction A in a hydrolysate  of which only glucose was found. F rom fract ion B a 
polysaceharide containing D-glucose and D-mannose  in a rat io of 1 : 1.3 was isolated. 

Thus, the carbohydrate  complexes of U. vvedenskyi contains a water-solub!  e polysacchar ide (a natively 
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acetylated mannan),  pectin substances,  a glucan, a glucomannan, and starch.  It follows f rom a comparison of 
the resul ts  obtained with those given in the l i tera ture  [4, 5] that U. vvedenskyidi f fers  with respec t  to its poly-  
sacchar ide  composit ion f rom other  genera  of the family Amaryl l idaceae.  
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XVIII. A GLUCOMANNAN FROM THE TUBEROUS ROOTS OF 

Eremurus  tadshicorum 

D. A.  R a k h i m o v  a n d  E .  S. K o n d r a t e n k o  UDC 547.917 

A pre l iminary  investigation of the polysacchar ides  of E remurus  tadshicorumVved,  has been reported 
previously  [ 1]. We now give information on the study of the s t ruc ture  of a glucomannan isolated f rom the 
water-soluble  f ract ion of E. tadshieorum. 

According to the resul ts  of gel f i l trat ion on Sephadex G-100, the polysaecharide was polydisperse.  To ob- 
tain a homogeneous fract ion of the polysaeeharide,  an aqueous solution (1%, 500 ml) was precipitated with var i -  
ous volumes of ethanol (0.5; 1; 1.5; 4). The yields of the fract ions were (%): T1, 1.7; T2, 75.1; T3, 9.8; T4, 3.0. 

For  fur ther  chemical  studies we took fract ions T 2 and T3, constituting the bulk of the water-soluble  
polysaecharide.  In hydrolysates  of T 2 and T3 we detected glucose and mannose in rat ios  of 1 : 5 and 1 : 9.8 r e -  
spectively.  Frac t ions  T 2 and T 3 proved to be homogeneous on gel fi l tration on Sephadex G-100; their  molecu-  
l a r  weights calculated on the basis of ul t racentr ifugat ion were 63,000 and 47,000, respect ively  and their specif-  
ic rota t ions  were  [(~ ~2 _33  ° (c 1.0; water) and [ ~ ] ~  - 3 5  ° (c 1.0; water) ,  respect ively.  Their  LR spect ra  
(UR-20, tablets with KBr) contained absorption bands at 1730 and 1250 em -1 (es ter  group).  

To determine the types of bonds between the monosacchar ides ,  the glucomannans (T 2 and T3) were f i rs t  
acetylated and were then methylated by Haworth~s [2] and Purdie~s [3] methods, which gave permethylates  of 
glucomannans with OCH3 contents of 42.3~0 for T 2 and 41.54% for T 3. The permethyla tes  of T 2 and T a were 
subjected to formolys is  and hydrolysis .  In the hydrolysates ,  by TLC [4] and GLC [5] in compar ison with 
standard samples ,  2 ,3 ,6- t r i -O-methylmannose  and 2 ,3 ,6- t r i -O-methylg lucose  as the main products,  and also a 
very  small  amount  of 2 ,3 ,4 ,6- te t ra -O-methylmannose ,  were identified in both cases ,  which indicates complete-  
ness  of methytation and l inear  s t ruc tures  for T 2 and T3. The hexose residues in the glucomannan molecules 
a re  linked by 1 ~ 4 bonds. There a re  mannose residues at their nonredueing ends. 

To determine the configurations of the glycosidic bonds we used the method of oxidizing the acetylated 
polysacehar ides  with chromium trioxide [6]. When perace ta tes  of the glucomannans T 2 and T 3 were oxidized 
with chromium trioxide, no mannose or  glucose was detected in the oxidation products,  which shows the p r e s -  
ence of a p.-glycosidic bond. This is in harmony with the values of the optical rotat ions of the polysaceharides.  

The resul ts  of methylation were also confirmed by the resul ts  of 13C NMR spectroscopy.  To interpret  the 
signals in the spec t rum we used the resul ts  of the analysis  of 13C NMR spect ra  of other poiysaccharides  ob- 
tained previously [7].  The 13C NMR chemical  shifts (CSs) of the glucomannan T 2 are  given below: 
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