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Continuing an investigation of plants of the genus Ungernia [1], we have studied the carbohydra tes  p resen t  
in the leaves  and bulbs of U. sewerzowii  (Rgl.) B. Fedtsch.;  which is widely dis tr ibuted in Uzbekistan [2]. 

T h e  carbohydra tes  were  isolated success ive ly  f rom one weighed samples  of the a i r - d r y  raw mater ia l :  
f i rs t  the f ree  sugars  [3], then the water -so luble  po lysacchar ides  [4] and the pectin substances [5] (Fig. 1). The 
reducing substances were  de termined  by the mic ro  Ber t rand  method. In the leaves,  the amount of reducing 
substances inc reases  gradually up to the middle of April  (10.28%) and then falls. In the bulbs, the amount of 
reducing substances r eaches  a maximum at the end of Apri l  (3.57%) and then gradual ly dec reases .  As can be 
seen from: Fig. 1, the different  organs of the plant differ  in the i r  polysacchar ide  contents.  

In the heaves, the monosacchar ides  a r e  represen ted  mainly by galactose (GAD, glucose (Glc), mannose 
(Man), a rabinose  (Ara), and rhamnose (Rha), and in the bulbs by Glc and Man, together  with sucrose  and a 
number  of o l igosacchar ides  consisting of Glc and Gal. 

The polysacchar ides  isolated f rom the leaves and bulbs collected on May 21, 1976 were  studied in more  
detail .  An aqueous solution of the polysacchar ides  f rom the leaves was purif ied by f i l t rat ion through carbon 
and alumina with precipi ta t ion by ethanol. A white amorphous powder containing no ni trogen and not stained 
by iodine was obtained. In a hydrolyzate  (PC and GLC) Gal, Ara,  and Rha were  found in a ra t io  of 2 : 1 : i i  
together  with t r aces  of Glc. 

The pectin compounds of the leaves were  separated on DEAE-cel lu lose  into neutral  (6%) and acid (68%) 
fract ions;  in hydrolyzates  of both fract ions Gal, Glc, Ara, and Rha were  detected , and in the acid fract ion 
GalUA, a s  well. 

The bulbs contained a considerable amount  (15%) of water-soluble  polysacchar ides .  The i r  hydrolys is  
yielded mannose,  which was identified by e lec t rophores i s ,  PC and GLC (in the la t ter  case,  in  the form o f  
mannitol acetate) ,  and a ve ry  smal l  amount of glucose was detected. 

Assuming that the p resence  of glucose is  due to contamination with s tarch,  we fract ional ly  prec ip i ta ted  
the initial polysacchar ide  (300 ml of a 1% solution) with ethanol (about 150 ml). The precipi ta te  that deposited 
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Fig. 1. Amounts of individual groups of polysacchar ides  in 
Ungernia sewerzowii :  1) polysacchar ides ;  2) s tarch in the 
bulbs of the plant; 4) polysacchar ides ;  5) pectin substances 
in the leaves.  
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was  sepa ra t ed  by centrifuging, was washed with ethanol, acetone,  and e ther ,  and was dr ied in vacuum ove r  
P205. Another  200 ml  of  ethanol was added to the supernatant  liquid. The resul t ing  p rec ip i t a te  was t r ea t ed  
s imi l a r ly .  The opera t ion  was continued until  the po lysaccha r ides  had been prec ip i t a ted  completely .  The 
yie lds  of the f rac t ions  were  (g): I) 0,03 (1.8%, ID 1.03 (51.8%), III) 0.48 (12%, IV) 0.16 (8%), V) 0..05 (2.5%). 
Chromatography  of a hydro lyza te  of f r ac t ion  II yielded mannose .  

Fu r the r  ex t rac t ion  of the mea l  of the bulbs with hot wa te r  yielded s ta rch ,  [~]D 25 + 120 ° (c 1.0; 0.5 N 
NaOH).  With iodine, the pect in  subs tances  of the bulbs gave a blue colorat ion and they t h e r e f o r e  contain a 
glucan of the s t a rch  type. The pectin was separa ted  on a column of DEAE-ce l lu lose  into a glucan and an acidic  
po lysacchar ide  (72%). The la t ter  contained, in addition to D-ga lac tu ron ic  acid,  Gal, Glc, Ara ,  and Rha in a 
ra t io  of 5 : 3 :  1: 70. 

Thus,  the po lysaccha r ides  predominat ing  quanti tat ively in the leaves  a r e  pect in  subs tances ,  and in the 
bulbs they a r e  r e s e r v e  po lysacchar ides :  nat ively  ace ty la ted  mannan and s ta rch .  
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The phospholipids of plants  of the family  Malvaceae  contain fatty acids  having the cyclopropene -- c=c  

CH~ 

grouping [1, 2]. In  view of this ,  we have a t t empted  to isolate  such acids  f rom the phospholipids of the seeds  of 
the cotton plant of v a r i e t y  5904-1. 

The methyl  e s t e r s  of the fatty acids of the total  phospholipids showed a posi t ive Halphen reac t ion  [3] for 
cyc lopropene  acids (CPA's)  and in the i r  UV s p e c t r u m t h e i r  is an absorp t ion  band in the495 nm region.  In o r d e r  to 
de te rmine  the local izat ion of the CPA' s  in the phospholipids by the method that  we have desc r ibed  prev ious ly  
[4], we obtained homogeneous f rac t ions  of the phospholipids and found that  they were  local ized mainly  in the 
phosphatidylcholine and were  qual i ta t ively absent  f rom the other  f rac t ions .  

For  the quanti tat ive determinat ion of the CPA's ,  the methyl  e s t e r s  of the fatty acids  f rom the phospha-  
t idylcholinc were  hydrogenated in methanol  at  r oom t e m p e r a t u r e  for  2 h (Pd-A1  catalyst) .  In the IR spec t rum,  
an absorpt ion band appeared  in the 1020 cm -1 region corresponding to a cycIopropane group. On GLC (column 
containing 11% of polybutanediol  succinate on Celite-545 a t  180°C) we identified an acid cor responding  to 
hydrogenated malva l i c  acid f rom Hibiscus sy r i acus ,  which a g r e e s  with informat ion  in the l i t e ra tu re  [5]. 

In o r d e r  to de t e rmine  the posi t ion of the cyclopropene r ing,  the hydrogenated product  was oxidized with 
CrO3 in g lac ia l  ace t ic  acid a t  60°C for  30 rain [6]. The degradat ion  products  were  found to containoazelaic and 
pe la rgonic  acids [GLC; column containing 17% of PEGS; and TLC on cel lulose in the t e r t - b u t a n o l - 2 5 %  
a m m o n i a - w a t e r  (25 : 3 : 5) sys tem]  which conf i rms  the 9 ,10-cyclopropenoic  s t ruc tu re  of the malva l i c  acid.  

Thus,  the acid that we identified f rom phosphatidylcholine proved  to be ma lva l i c  acid,  and it amounted to 
1.30% of the total  fatty acid methyl  e s t e r s .  This  is  the f i r s t  t ime that  ma lva l i c  acid has been found in the phos -  
pholipids of the cotton plant  G. barbadense .  
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