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SEED OILS OF FIVE SPECIES OF THE FAMILY ROSACEAE 

I' 

E.  I .  G i g i e n o v a ,  E .  I .  K i r y u s h i n a ,  
a n d  A .  U.  U m a r o v  

UDC 547.315+665.31 

The fami ly  Rosaceae  includes about 3000 species ,  and of them m o r e  than 150 grow in the t e r r i t o r y  of 
Uzbekistan- The fa t ty -ac id  compos i t ions  of the seed oils  of woody-bushy spec ies  of plants  have been studied in 
m o s t  detai l  [2-8], while he rbaceous  spec ies  have been l e s s  studied [9, 10]. 

We give informat ion on the seed oils  of  he rbaceous  species  of the family  Rosaceae  col lected in the cen t ra l  
band of molmtains  of the w e s t e r n  Tien-Shan (Uzbek SSR) in 1975-1976. 

The r e su l t s  of the t h i n - l a y e r  ch romatography  of the oi ls  according to the c l a s s e s  of lipids showed that  the 
neu t ra l  lipids contain predominant ly  t r i g l y c e r i d e s  (main zone}. In fact ,  all  the oils  invest igated have low acid 
n u m b e r s  and a low content of unsaponif iables .  In the remain ing  6-7  zones of neu t ra l  l ipids of each  of the oils,  
by compar ing  the Rf  values  with those  of model  samples  (the hydrocarbons  of the seed oil of the Scotch this t le ,  
the f r ee  fatt:c acids  of cot tonseed oil, f l-si tosterol} we identified hydrocarbons ,  f r ee  fatty acids,  and f r ee  s te ro l s .  

The tota l  fatty acids  w e r e  isolated f r o m  the oils  by cold saponification. P a r t  of the combined fatty acids 
was methyla ted  with d iazomethane  and invest igated by g a s - l i q u i d  ch romatography  (GLC) and t h in - l aye r  c h r o -  
matography  (TLC)o The peaks  of the fat ty acid methyl  e s t e r s  in GLC were  identified f r o m  the i r  r e l a t ive  r e t e n -  
t ion t i m e s  using the l inear  dependence of the logar i thms  of these  magni tudes  on the number  of carbon a toms  
[11-14]. As model  s amples  we added the methyl  e s t e r s  of the fatty acids  of the seed oil of Lindelofia m a c r o s t y l a  
(Bunge) M. Pop.,  family  Borag inaceae  [151o Another  pa r t  of the to ta l  fatty acids was sepa ra ted  by pape r  c h r o -  
matography (PC). This  gave 5-6 fa t ty -ac id  zones,  which conf i rmed the GLC r e su l t s  and additionally showed the 
p r e s e n c e  of t r a c e s  of a rachid ic  and behen ic  acids in the oils.  

The c h a r a c t e r i s t i c s ,  the oil content of the seeds,  and some p h y s i c , c h e m i c a l  indices of the oi ls  isolated 
and of the mix tu r e s  of  fatty acids a r e  given in Table  1. 

No oxidized fat ty ac ids  w e r e  detected by PC and TLCo 

The sa t i s fac to ry  co r r e l a t i on  between the r e f r ac t i ve  index, the iodine number ,  and the IR and UV s p e c t r a  
of each  oil leaves  no doubt on the main  components  of the fa t ty -ac id  composi t ion  found by the GLC method. F o r  
co r r e l a t i on  we used the r e g r e s s i o n  equation: I. No. = 8555 .559 .n~-12425 .928 .  

The r e su l t s  of ana lyses  of the fa t ty -ac id  compos i t ions  of the f ive oils show that  the t r t g l y c e r i d e s  of these  
oi ls  contain cons iderable  amounts  of l inolenic acid. 

Informat ion  on the fa t ty -ac id  composi t ion  of the seed oil of P o t e r i u m  polygamum was obtained p rev ious ly  
[9] by calculat ion using the iosmer iza t ion  of the oil and of the mix tu re  of fatty acids followed by spec t rophoto-  
m e t r y  in the n e a r  u l t raviole t .  These  r e su l t s  concerning the amount of l inolenic acid a g r e e  well  with those  which 
we have obtained by the GLC method. We a lso  found s imi l a r ly  the amount of linolenic acid in the fatty acids  of 
the seed oil of Potent i l la  t r a n s c a s p i c a  Th. Wolf. (~ 50%) [10]. At the same t ime,  we found no linolenic acid 
wha t soeve r  in the seed oils  of woody-bushy spec ies  of plants ,  for  example ,  in the c h e r r y  [8], or  found it in an 
amount  of about 2% in four  spec ies  of almond [7]. 
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TABLE 1 

Index 

Weight of 1000 seeds, g 

Agrtrno-  Po ten t t l l a  Po ten t i t la  Po ten t i l l a  Poteriurtt 
n ia  as i -  a s t a t i c a  o r i e n t a l i s  dese- tor t tm po l yga -  
a t i c a  J a z.  J u Z, B u tl g e m u m  
J u z .  W, et KI 

Seeds 
32,00 0,35 0,37 0,18 5.99 

Petroleum-ether extract 
Amount (on the absolutely 

dry matter) or oil con- 

tent of the seed, % 11,26 21,74 17,18 21.08 17,73 
z0 

Refractive index, n D 1,4788 1,4848 1,4814 1,4822 1,4807 
Iodine No., %,/~ 

(Kauf_mann) . 165,92 212,43 187.49 194,55 181.29 
Saponification r~o.. nag 

KOH/g 184,84 185,88 182,13 183,44 182,94 

Acid No., mg KOH/g 3,58 1,97 2,89 3,01 2,74 
Amount of unsapo~fi- 

ables, % 3,40 1,50 1,03 2.04 1.38 

Total fatty acids 
Iodine No., %, 

(Kaufmann) 177,70 214,41 199,45 205,29 184,36 
Neutralization No., mg 

KOH/g 200.35 203,22 198,87 198.98 t98,83 
Mean tool. wt. 280,01 280,~0 282,10 281,94 282,16 

Composition of the methyl esters of the fatty 
acids according to GLC 

Amounts of the acids, 
mol. % 
palmitie 6,74 4,51 4,37 4,45 7,66 
stearic 2,84 1,81 0.94 2.55 2,52 
arachidic -- Tr. T r. Tr.  T r. 
behenic Tr. 
oleic 21~3 1030 19~9 15~7 16,48 
linoleic 33,58 24,39 26,14 21,48 34,86 
linolenic 35,01 58,99 49,06 - 55,55 38,48 

Since the woody-bushy spec i e s  of p lants  a r e  p r e s e n t  in a lower  d e g r e e  of evolut ion than the he rbaceous  
p lants ,  the point  of view on the evolut ion of the c h e m i s t r y  of o i l s  [16] that  is  shown in a r i s e  in the d e g r e e  of 
unsa tu ra t ion  of the s a tu r a t ed  ac ids  may be cons i de r e d  as  conf i rmed.  

E X P E R I M E N T A L  

The o i l  was e x t r a c t e d  with pe t ro l eum e t h e r  by the s teeping method at  room t e m p e r a t u r e  f rom the seeds  
p r e v ious ly  comminuted  in a d i sk  mi l l .  The indices  of the p e t r o l e u m , e t h e r  e x t r a c t s  and of the  m i x t u r e s  of fat ty  
ac ids  we re  d e t e r m i n e d  by methods  given in a handbook [17]. 

The mLxtures of fat ty  ac ids  f rom the o i l  we re  i so la ted  by saponifying it with 1 N caus t i c  potash  in m e t h a -  
nol  at room t e m p e r a t u r e .  The soaps  we re  d i s so lved  in wa te r ,  and the unsaponi f iab les  we re  ex t r ac t ed  f rom the 
r e su l t ing  solut ion with p e t r o l e u m  e t h e r  t h r e e  t i m e s .  The soaps  we re  decomposed  with 10% sul fur ic  ac id  under  
a l a y e r  of die thyl  e the r .  

T h i n - l a y e r  ch roma tog raphy  was  p e r f o r m e d  on ac t iva ted  KSK s i l i c a  gel  (150 mesh) in the  h e x a n e - d i e t h y l  
e t h e r - a c e t i c  acid  (70 : 30 : 1) solvent  sy s t em.  

The p a p e r  ch roma tog raphy  of the fatty ac ids  has  been  d e s c r i b e d  p r e v i ous l y  [18]. 

The g a s - l i q u i d  ch roma tog raphy  of the methyl  e s t e r s  of the fat ty ac ids  was p e r f o r m e d  on Chromaton  
N-AW-HMDS with 15% of Reoplex-400 at  203°C on a UKh-2 ins t rument .  

S U M M A R Y  

Some phys i cochemica l  c h a r a c t e r i s t i c s  of the seed o i l s  of f ive s pe c i e s  of p lan ts  of the  fami ly  Rosaceae  
have been  studied,  conf i rming  the in format ion  on the f a t t y - ac id  compos i t ions  of t he se  o i l s  that  we obtained by 
the GLC, TLC. and :PC methods .  It has  been  shown that  a high content  of l inolenic  acid  i s  c h a r a c t e r i s t i c  for  
each  of the f ive seed o i l s  of he rbaceous  p lants  of th is  fami ly .  
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P H E N O L I C  L I P I D  F R O M  A z o t o b a c t e r  c h r o o c o c c u m  

S. G .  B a t r a k o v ,  N.  N.  P r i d a c h i n a ,  
E .  D. K r u g l y a k ,  a n d  Eo D.  N o v o g r u d s k a y a  

UDC 576.851.15:547.565 

In an invest igat ion of the combined cel l  l ipids of the n i t rogen-f ix ing bac t e r ium Azotobac te r  ch roococcum 92 
[1] by t h i n - l a y e r  ch romatography  (TLC) we found that  one of i ts  main  components  is an unusual compara t ive ly  
feebly po la r  lipid giving the pos i t ive  reac t ion  with f e r r i c  chlor ide that  is c h a r a c t e r i s t i c  fo r  phenols  and enols.  
The p r e s e n t  pape r  d e s c r i b e s  the isolat ion and s t ruc tu ra l  identification of this substance (I). 

The combined lipidG of A__ ch roococcum 92 obtained by ex t rac t ing  the f r e e z e - d r i e d  ce l l s  with mix tu r e s  of 
ch lo ro fo rm and methanol  we re  subjected to ion-exchange ch romatography  on DEAE-ce l lu lose  [2]. The lipid (I) 
was  eluted in the same  f rac t ion  as  the neu t ra l  g lyce r ides  with c h l o r o f o r m - m e t h a n o l  (9 ' 1), which indicates the 
absence  of s t rongly anionic groupings  in i ts  molecule .  

The subsequent  ch roma tog raphy  of this  f rac t ion  on a column of s i l ica  gel  led to the isolat ion of the lipid 
in the f o r m  of a c rys ta l l ine  substance which, on TLC in va r ious  solvent s y s t e m s  behaved as an individual lipid 
f ract ion.  The lipid isolated was  stable under  the conditions of acid and alkal ine methanolys i s  and did not change 
on t r e a t m e n t  with sodium t e t r ahyd robo ra t e  and l i thium te t rahydroa lumina te .  Under the act ion of acet ic  anhy-  
dr ide in py r id ine  it gave an ace ty l  (II) o r  benzoyl  (HI) der iva t ive ,  and under  the act ion of diazomethane it was 
slowly conver ted  into a methyl  e the r  (IV). Ana lys i s  of the UV, IR, PMR, and m a s s  spec t r a  of the native lipid (I) 
and i ts  de r iva t ives  (II-IV) pe rmi t t ed  an unambiguous conclusion concerning i ts  s t ruc ture .  
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