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Continuing an investigation of the polysacchar ides  of the family Lil iaceae [1,2], we have studied the amount 
and composit ion of the water -so luble  polysacchar ides  (WSPSs) of various organs of Polygonatum sewerzowii  
l%gel, according  to vegetation periods.  The plants were  collected in 1978 in the Bostanlykskii region of the 
Tashkent oblast (Gal 'vasai,  environs of  Khodzhikent) in the following phases of development:  incipient vegeta-  
tion (April 24), budding (May 10), flowering (May 19), green fruit (June 20), ripening of the seeds (July 14). 

The isolation and purification of the WSPSs was ca r r i ed  out by the method descr ibed previously [1, 3]. 
Information on the amount of WSPSs is given in Table 1. The polysacchar ides  are  distr ibuted d i ss imi la r ly  in 
the different parts  of the plant. In the hypogeal organs over  the whole period of development of  the plant the 
amount of WSPSs is considerably g rea te r  than in the epigeal part .  Samples of  the WSPSs in the dried form con-  
s is t  of a white powder with a c r eamy  tinge containing no nitrogen. The polysacchar ides  obtained from the roots 
and rh izomes  form in water  st icky highly opalescent solutions giving no color react ion with iodine, i .e. ,  contain- 
ing no glucan of the Starch type. 

TABLE 1. Amounts of Water-Soluble Polysacchar ides  
a n d  Their Monosaccharide Compositions in Various 

Organs of Polygonatum sewerzowii  in Various Vegeta-  
tation Periods 

p1~n t ~ Monosaccharide composition: number 
"* .[ ~-~- ~ ~l of carboh Tdrate residues orgamanai~_-_ Q. m l  - -  ~ ~  

date of n I .~A ~.~ i l  coll¢ctio Oal Q!c Man Ara rham 

I~ave$ 
2:t.lv ' 
ION 
19.V 
20.Vl 
14.VII 

S~em 
24.IV 
10.V 
19.V 
20.VI 
14.Vtl 

Fruit 
20.Vl 

Rhizomes 
24.1V 
10.V 
19.V 
20.Vl 
14.VII 

Root 
24AV 
10.V 
19.V 
20.V1 
14.VII 

2.5 
2.3 

13,5 
l.O 
1,5 

1,0 go. 
3 .7  
1,3 

2,3 

8.0 
2.6 
3.3 
4.2 
1.2 

3.4 
4,2 
3.0 
4.4 
2.0 

5 , 4  - -  
13,7 
23.3 
16.4 
5.6 

6.4 
6,0 
1,0 
7.5 
3,7 

7.6 

4t .4 ,00 
1 8 . 0  

24,4 i0 
47,6 ,0 
10.6 ,0 

29,2 ,0 
57,0 I ,0 
32.1 1,0 
45,6 ,0 
23,0 I1.0 

]'r. 
1,0 
1,0 
1,6 
1,0 
-L6 
t,2 
-),5 
i,l 
LI 
1,6 

l~(J 
2,5 -- 
9.0 -- 
2fl -- 
5,8 --  

8.2 2,2 
l .? 2p9 
!4,5 2.7 
3,~ 1,0 
3,1 1,0 

4,5 1,0 

1.0 - -  
1 . 0  - -  

1 . 0  - -  
1 . 0  - -  

1 , 0  - -  

1 . 0  - -  
1 . 0  - -  
1 , 0  - -  
1 . 0  - -  
1 . 0  - -  
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Fig. 1. Dependence of the relat ive 
v iscos i ty  of the water  soluble poly-  
sacchar ides  on the vegetation period:  
1) roots;  2) rh izomes .  

A study of  the change in the v iscos i ty  ~ e l  of the WSPSs from the roots and rh izomes in the different veg-  
etation periods of  the plants (Fig. 1) showed that the maximum viscos i ty  of the polysacchar ides  f rom the roots 
is observed in the stage of the ripening of the seeds , and from the rh izomes  in the flowering stage. At this t ime 
polysacchar ides  with high molecular  weights probably accumulate .  

To determine their  qualitative carbohydrate  composi t ions,  the polysacchar ides  were subjected to c o m -  
plete acid hydrolys is  and were analyzed by PC in sys tems  1 and 2 and by GLC in the form of aldononitrile a c e -  
tares [4] (Table 1). 

The polysacchar ides  isolated from the rh izomes collected on May 19 were  t rea ted  with 7070 ethanol, and 
from the soluble par t  a polysacchar ide  fraction was isolated with a yield of 36% which was purified via the cop-  
per complex. In a hydrolyzate  of the la t ter ,  glucose and mannose were  detected in a rat io of  1 : 10. Consequently 
the fract ion soluble in 70% ethanol is a glucomannan. 

As can be seen from Table 1, the predominating component in the polysacchar ides  of the s tems is galactosc 
and in the leaves ,  roots ,  and rh izomes  it is mannose.  The lat ter  is r a r e ly  found in the free state in nature.  A 
number  of methods of isolating mannose  is known [5-8]. We isolated D-mannose from the rhizomes and leaves 
with yields of 2.5 and 0.2570, respect ive ly  (on the a i r - d r y  raw mater ia l ) .  

Thus, it has been established that the maximum amount of water -so luble  polysacchar ides  is present  in 
the leaves and s tems in the f ru i t -bear ing  period,  in the roots  at the t ime of budding, and in the rh izomes at the 
t ime of  flowering. 

EXPEBIMENTA L 

For analysis we used air-dry raw material fixed with boiling methanol (1 : i0). The weights of the samples 
were 50 g for leaves, 30 g for stems, 20 g for rhizomes, and l0 g for roots. The water-soluble polysaeeharides 
were isolated bya known method [I]. The solutions were evaporated in a rotary evaporator at 40-45°C. For 
PC we used FN-7 paper, descendhng method, in the following systems: l) butan-l-ol-pyridine-water (6:4:3); 
chromogenie agent aniline hydrogen phfhalate, and 2) butan-l-ol-phenol-acetic acid-water (20 : 20 : 8 : 40), 
chromogenie  agent urea.  Analysis by GLC was ca r r i ed  out on a Tsvet-101 instrument with a f lame-ionizat ion 
detector  using a steel column (200 × 0.3 era) filled with 570 of XE-60 on Chromaton N-AW, 0.200-0.250 ram, with 
helium as the c a r r i e r  gas (50 mVmin) at  a column tempera tu re  of  210°C. The samples  of WSPSs were hydrolyzec 
with 1 N H2SO 4 at 100°C for 8 h. The viscos i t ies  of the WSPS solutions were  measured  on an Ostwald viscorn- 
e ter  (volume 10ml) at  30°C (c 0.4; I120). 

Fractionation of the WSPSs f rom the Rhizomes.  The WSPSs (0.5 g) were t reated with 7070 ethanol at 80- 
90°C. The res idue  was separa ted  by centrifuging and the solution was concentrated to a syrup and precipi tated 
with three  volumes of  ethanol, af ter  which the precipi tate  was washed with ethanol and was dehydrated with ace -  
tone and ether.  Then it was dried in vacuum over  P2Os. The yield  of  soluble fract ion was 0.18 g. 

Purif icat ion of  the Fraction. The soluble fraction was purified via the copper complex. The yield from 
0.1 g was 0.05 g~ Glucose and mannose were  detected in a hydrolyzate  in a rat io of 1 : I0. 



Isolat ion of D-Mannose.  A. The wa te r - so lub le  po lysacchar ides  (2.5 g) isolated f rom the rh i zomes  (co l -  
lec ted on April  24, 1978) were  hydrolyzed with 1 N I-t2SO 4 for  5 h, and were  neut ra l ized  with BaCOn. The solu-  
tion was t r ea ted  with act ivated carbon and evapora ted  to 50 ml .  The hydrolyzate  was t r ea ted  with 2.3 ml  of 
phenylhydrazine in 5 ml  of 25% acet ic  acid. The mix tu re  was kept in the dark  overnight  in the r e f r i g e r a t o r  and 
the D-mannose  phenylhydrazone that had prec ip i ta ted  was sepa ra ted  off and was washed with cold wa te r ,  ethznol,  
and e ther .  Yield 1.12 g; a f t e r  r ec rys t a l l i z a t i on ,  mp 181-183°C; l i t e r a tu r e  f igures :  mp 182°C [5], 188-190°C 
[9]. 

The mannose  phenylhydrazone fl.1 g) was decomposed  with benzaldehyd e, and mannose  was isolated with 
a yield of 0.5 g, mp 128-130°C; l i t e r a tu re  f igure:  130-131°C [5]. 

B_ The wa te r - so lub l e  po lysacchar ides  (1.5 g) f rom the l eaves  col lected on July 20 were  t r ea t ed  by the 
method descr ibed  above. Mannose was isola ted with a yield of 0.125 g, mp 128-130°C. 

S U M M A R Y  

The amounts  of wa t e r - so lub l e  po lysacchar ides  in var ious  organs  of Polygonatum sewerzowi i  in d i f ferent  
vegetat ion per iods  have been de t e rmined  and the i r  po lysacchar ide  composi t ions  have been es tabl i shed.  

The m a x i m u m  amount  of  wa te r - so lub l e  po lysacchar ides  is p r e sen t  in the l eaves  and s t e m s  in the f ru i t -  
bear ing  per iod,  in the roots  at  the t ime  of budding, and in the rh i zomes  at the t ime  of f lowering. The quanti:- 
ta t ive ly  predominat ing  component  in the po lysacchar ides  of  the s t e m s  is ga lac tose ,  and in the l eaves ,  roo t s ,  and 
r h i z o m e s ,  mannose .  D-Mannose has been isolated f rom the rh i zomes  and l eaves .  
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