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A wa te r - so lub l e  po lysacchar ide  (PS) has  been  isola ted prev ious ly  f r o m  the tuberous  roots  of E r e m u r u s  
robustus  Regel.  [1]. Continuing an invest igat ion of the po lysacchar ides  of this r aw mate r i a l ,  we have isolated 
a glucofructan (GF) (8.9% of the weight of the raw mate r ia l )  f r o m  an aqueous ext rac t .  

The comminuted  a i r - d r y  raw ma te r i a l  (26.6 g), p rev ious ly  t r ea ted  with ethanol, was ex t rac ted  with wa te r  
(2 × 530 ml) at r oom t e m p e r a t u r e  with s teeping fo r  3 h in each case .  The ex t r ac t s  obtained were  concentra ted 
and poured into four  volumes  of ethanol,  and the resul t ing prec ip i ta te  of PS was sepa ra ted  by centrifuging. The 
supernatant  liquid was t r ea t ed  with a solution of neutral  lead aceta te ,  the excess  of which was e l iminated by the  
addition of a sa tu ra ted  solution of Na~SO 4. Af te r  concentra t ion of the liquid to the s ta te  of a syrup,  the GF was 
prec ip i ta ted  in a l a rge  volume of ethanol. 

The po lysacchar ide  cons is ted  of a c r e a m - c o l o r e d  amorphous  powder soluble in water ,  [a]2~ + 140 ° (c 0.5; 
H20) and giving no colora t ion with iodine. The PS was chromatographed  on DEAE-cel lu lose .  It consis ted  of 
neutra l  (7.5%) and acid (78%) f rac t ions ,  which were  subjected to hydro lys i s  with 2 N H2SO 4 fo r  10 and 24 h, 
r e spec t ive ly .  The hydrolyza te  of the neutral  f rac t ion  was found by p a p e r  ch romatography  to contain ga lac tose ,  
glucose,  and t r a ce s  of a rab inose  and xylose ,  and the hydrolyzate  of the acid f rac t ion  contained galacturonic  
acid, ga lac tose ,  a rab inose ,  rhamnose ,  and t r a c e s  of glucose and xylose.  

The glucofructan was pur i f ied by reprec ip i ta t ion  with ethanol f r o m  aqueous solutions (eight p r e c i p i t a :  
tions). The product  cons is ted  of a snow-white hygroscopic  powder  readi ly  soluble in water ,  [ a ] ~ - 3 4  ° (c 1.0; 
H20 ). The action of acet ic  anhydride in pyr idine yielded an acetate ,  [c~]~-20 ° (c 1.0; CHC13). The IR spec -  
t r u m  of the GF had absorpt ion bands at 830, 890, 935, 1650, and 3200-3600 cm -1, which a re  c lose  to the ab so rp -  
tion bands of inulin. 

The homogenei ty  of the PS was checked by p a p e r  e l ec t rophores i s  in bora te  buffer  and by gel c h r o m a -  
tography on Sephadex G-50. A hydrolyza te  of the glucofructan was shown by p a p e r  ch romatography  to contain 
f ruc tofuranose  and g lucopyranose ,  the i r  ra t io  as de te rmined  by GLC in the f o r m  of the t r imethy ls i ly l  d e r i v a -  
t ive being 4 : 1. The f ruc tose  was identified in the f o r m  of the 2 , 3 :4 , 5 -d i -O- i sop ropy l i dene  der iva t ive  with mp 
91-93°C [c~]2i~-25° (c 1.0; H20) [21. 

The GF was subjected to per ioda te  oxidation [3]. The consumption of per ioda te  and the amount of fo rmic  
acid l ibe ra ted  p e r  mole of hexose unit amounted to 0.93 and 0.079 mole,  respec t ive ly .  A hydrolyzate  of the 
oxidation products  was shown by pape r  ch romatography  to contain g lycerol ,  which was identified by the GLC 
method in the f o r m  of the polyol aceta te .  The ease  of acid hydro lys i s  and the r e su l t s  of per iodate  oxidation 
p e r m i t  the assumpt ion  of the p r e s e n c e  of the furanose  configurat ion of the f ruc tose  units connected with one 
another  by a 1 - -  2 o r  a 2-~ 6 bond. 
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POLYSACCHARIDES OF SOME SPECIES OF THE FAMILY LILIACEAE 

D .  A .  R a k h i m o v ,  Z .  F .  I s m a i l o v ,  U D C 5 4 7 . 9 4 1  
K .  T a i z h a n o v ,  a n d  S .  A .  K h a m i d k h o d z h a e v  

We h a v e  i n v e s t i g a t e d  the  w a t e r - s o l u b l e  p o l y s a c c h a r i d e s  (PSs)  of  t h e  t u b e r o u s  r o o t s  of  s o m e  s p e c i e s  o f  
E r e m u r u s ,  f a m i l y  L i l i a c e a e  [1-3] .  

To i s o l a t e  t h e  P S s  f r o m  the  t u b e r o u s  r o o t s ,  t h e  b u l b s ,  and t h e  r h i z o m e s ,  t h e  a i r - d r y  r a w  m a t e r i a l  (20-  
50 g) w a s  t r e a t e d  w i t h  e t h a n o l  (1 : 10) and  e x t r a c t e d  w i t h  w a t e r  ( t h r e e  t i m e s  at  a r a t i o  of  1 : 1 0 - 4 0  a t  r o o m  t e m -  

TABLE 1 

Plant 

Eremurus altchl 
sonll B a k e r  

E. altaicml {Pal  
S t e v .  

E. anlsopterus (K. 
et K) R e g e l .  

E. bucharlcus R e- 
g e l .  

E. tnder lensls 
(St ev . )Rege l .  

E. lactiflorus O. 
F e d t s c h .  

E. olgae R e g e l  

E. robustus R e- 
g e l .  

E. roseolas V v e d. 

Growth site, phase of 
development, and timei 

of collection 

Fergana valley, Bauoshata 
flowerihg, May26, 19'/5 j 
D zhungarian -~la -T ath 
Ko yandisai, flowering, 
Jul~ 1, 1975 
Bukhara obtast, Satmysh, 
_flowering, M@ 6, 1975 
T adzhSSR, Kuiyab oblast, 
environs of the village of 
Alamtai, flowering, 
June 9, 19'/5 
Muyunukmi, Suzakre:- 
gion, fruit-bearing.June 
8,19,/4 
Chatkal territory, envi- 
ronsof CNmgan, flower- 
in gAMay 21, 1975 __ 
Alal range, environs of 
Gul'ehe, flowering, 
luly 6, 19'/4 
~a~--ff~ Boroidai, flower- 
iag,.May 19, 1973 
D gr.Taza r~nge, environs 
of the village ofS agir- 
dasht, flOwei'J.ng, June 20, 
19'/2 . . . . . .  

E. stenophyllus " ~a~rdasht, green fruit, 
(Bo l s s .  e t  Bu- lune30, 19'/8 

h s e ) . K h o k h r .  " . . . . . . . . . . . . .  
E. tlanshanlcus TadzSSR, gorgeoftheR, 
R a r J J e t  V v e d. Kafixrdgan, flSwering, 

luly 217 1974 
Korolkowla sever- Chimkentoblast, Kap- 

zowli R e g e I. lanbeL flowering, April 
5, 19'/4 . . . .  

Pellllum raddea- Kopet Dagh range, en- 
na (R e g e I.) virons of Karaka-la, end 
V v e d of vegetation, June 8,~I975 

Phenbpetalum- ste- Chim k-erit bb~,K-ap  - 
nan~eru,n R e- lanbek, flowering, March 
g e 1. 20, 19'/5 . . . . . .  

Polygonatum se- Tashkentoblast, RoGalv- 
werzowli R e g e asai, Bostandykskfi re- 

gion, vegetation before 
[ 5adding, April 19, 1976 

Verstram Lobe,,. i Ki~SsR. R. T~p, ~th-  
n u m B e r n h. ering of the eplgeal parts, 

September 19, 19"/5 

Amount 
ofpoly- 
saccha- 
rides, % of 
the weight 
of the 
air- dry raw 
material 

0,4 

22,0 

0,7 

0,14 

18,2 

13,6 

0,2 

0,24 

0,42 

0,4 

0,66 

0,6 

0,4 

0,48 

8,7 

0,56 
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p e r a t u r e  for  3 h). The ex t r ac t s  obtained were  evapora ted ,  and the pro te ins  were  e l iminated by two t r ea tmen t s  
by Sevag 's  method [4]. The PSs were  prec ip i ta ted  f r o m  the aqueous solution with four  volumes of ethanol, and 
were  washed with acetone and e ther  and dr ied  ove r  P205. Informat ion on the amounts of PSs in the va r ious  
spec ies  is  given in Table  1. 

The r e p r e s e n t a t i v e s  of the var ious  gene ra  differed in the amounts and composi t ions  of the PSs they con-  
rained. To de t e rmine  the quali tat ive ca rbohydra te  composi t ions ,  san~ples of the PSs (0.05-0.1 g) we re  hydro-  
lyzedwi th2  N H2SO 4 on the bo i l ing-wate r  bath fo r  8-24 h. The hydro lyza tes  were  neutra l ized with BaCOs, evap-  
ora ted  to 1-2 ml,  and t r ea t ed  with 15-30 ml  of ethanol to prec ip i ta te  the uronic  acid sa l t s ,  which were  s e p a r -  
ated by centrifuging.  The cent r i fugates  were  evapora ted  to d ryness  (neutral  fract ion) and used to obtain the 
aldononitr i le  ace ta tes  [5] fo r  GLC analys is  FTsvet-100 ins t rument  with a f l ame- ion iza t ion  de tec tor ,  s teel  co l -  
umns  (200 × 0.3 cm) fi l led with 5% of XE-60 on Chromaton N-AW 0.200-0.250 mm,  c a r r i e r  gas hel ium (55 
ml /min ) ,  column tem per  a ture  210 ° C ]. 

The b a r i u m  sa l t s  of the uronic acids were  d issolved in wa te r  and the solution was t r ea t ed  with KU-2 
r e s i n ( H  +) , evapora ted  to d ryness  (acid fract ion) ,  and invest igated by PC and e l ec t rophores i s .  

Galacturonic  acid was p r e s en t  in the po lysaccha r ides  of the spec ies  of plants  invest igated,  but i ts  amount 
was lower  than the amount  of neut ra l  monosacchar ides .  Starch was ex t rac ted  by hot wa t e r  f r o m  the bulbs of 
K. sewerzowii ,  P. raddeana,  and R. s tenanterum.  

1. 
2. 
3. 
4. 
5. 

L I T E R A T U R E  C I T E D  

Identif icat ion Handbook of the Plants  of Centra l  As ia  [in Russian],  Vol. 2, Tashkent  (1971), p. 14. 
E. M. A f a n a s ' e v a  et al. ,  Pr iM.  Biokhim. Mikrobiol . ,  1, 198 (1965). 
E. M. Afanas ' eva ,  Rast .  Res. ,  8_ 192 (1972). 
M. G. Sevag, Biochem. J . ,  273,419 (1934). 
D. G. Lance and J .  K. N. Jones ,  Can. J.  Chem.,  4_~5, 1965 (1967). 

T H E  O I L  F R O M  T H E  P U L P  R E S I D U E S  O F  H i p p o p h a e  r h a m n o i d e s  

S. M. A s l a n o v  a n d  ]~. N. N o v r u z o v  UDC 634.743:543.85 

Sea buckthorn oil has  been used successfu l ly  in medica l  p r ac t i ce  for  the t r ea tmen t  of va r ious  d i seases  
[1]. We give the r e su l t s  of an invest igat ion of the oil f r o m  the pulp r e s idues  of Hippophae rhamnoides  L. (com-  
mon sea  buckthorn) col lec ted  in October ,  1974, in the Var tashen  region of the Azerbaidzhan SSR. 

To ex t rac t  the oil, the g reen  f ru i t  was  p r e s s e d  and sepa ra ted  f r o m  the juice,  and pulp res idues  were  
dr ied at 50-60°C and ex t rac ted  with pe t ro leum e ther  (40-60°C), and the solvent  was dist i l led off. This gave 
22.6% of oil on the absolutely dry mat te r .  Its main  phys i c . chemica l  indices we re  de te rmined  by s tandard  

methods [2]. 

Index 

Density, g/era S 
Refractive index, n2~ 
Acid No., mg KOH/g 
Saponification No., mg KOH/g 
Iodine No.,% 12 
Thiocyanogen No., % I 2 
Phospholipids content, % 
Unsaponifiables,  % 
Neutra l iza t ion No., mg KOH/g 

Oil 

0.9217-0.9231 
1.4590-1.4660 

9-12 
200 

112.5 
86.6 
0.89 
3.3 

211.7 
Total  f a t ty -ac id  content, % 95.6 
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