
The fa t ty -ac id  composi t ions  w e r e  de t e rmined  by  the GLC method in the Fats  R e s e a r c h  L a b o r a t o r y  of 
the Moscow b r a n c h  of the AH-Union inst i tute of  Fa t s  on a Hitachi model  K-53 ch roma tog raph  with a f l a m e -  
ionizat ion detector .  

The t h e r m a l  t r e a t m e n t  of the fats  was p e r f o r m e d  at 180-190°C in communa l  feeding e n t e r p r i s e s  at  a 
ra t io  of fat  and produc t  of 4 : 1 and a rep laceab i l i ty  of the  fat of 0.6. The t i m e  of use  of the fat  was  30 h. The 
t ime  of cooking the a r t i c l e s  was 2-3  min.  

S U M M A R Y  

The f a t ty -ac id  compos i t ion  of a mix tu re  of cot tonseed oil  and mut ton  fat  in a ra t io  of  1 : 1 be fo re  and 
a f t e r  t h e r m a l  t r e a t m e n t  has been  studied. It has been  es t ab l i shed  that  the mix tu re  obtained is m o r e  r e s i s t an t  
to the ac t ion  of heat  than cot tonseed oil. 
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PHOSPHOLIPIDS OF THE 

SPECIES OF E r y s i m u m  

SEEDS OF T W O  
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Continuing an invest igat ion of the phospholipids (PL's) of the seeds  of  plants  of family  C~uciferae [1-3], 
we have studied the PL's of the seeds  of E r y s i m m n  diffusum Ehrlu (eol lee ted  in the envi rons  of  the v i l lage  of 
Tobolino, Chimkent oblas t )  and of E r y s i m u m  s y l v e s t r i s  (L.) Bess .  (col lec ted  in the environs  of Burchmul la ,  
Bos tan lyksk i i  region,  Tashkent  ob las t ) .  

The combined  PI~s f rom the seeds  w e r e  obtained and f r eed  f rom accompanying  ca rbohydra t e s  by the 
methods  usual ly  used  [1, 3]. 

The yie ld  of to ta l  PL's f r eed  f rom ca rbohydra te s  was  0.5% f rom the seeds  of E. diffusum and 1% f rom 
E..__ t. sy lve s t r i s .  The amount  of  phosphorus  in the combined  m a t e r i a l  [4] was  3.3% in both cases .  The quali tat ive 
and quanti ta t ive composi t ions  of  the to ta l  PLUs w e r e  es tab l i shed  by  two-d imens iona l  TLC in s y s t e m s  1 and 2 
followed by the de te rmina t ion  of the phosphorus  in the spots  [5]. In each  case ,  s ix  phosphorus-conta in ing  
spots  were  detected: t h r ee  m a i n  ones - phosphat idylehol ines  (PC ' s ) ,  phosphat idyl inosi tols  (P I ' s ) ,  and p h o s -  
phat idyle thanolamines  (PE 's )  - and th ree  m i n o r  ones - N-acylphosphat idy le thanolamines  ( N - a c y l - P E ' s ) ,  N -  
acyl lysophosphat idyle thanolamines  ( N - a c y l l y s o - P E ' s ] ,  and lysophosphat idylehol ines  ( l y so -PC ' s ) .  The quant i -  
t a t ive  d is t r ibut ions  of these  components  in the combined m a t e r i a l s  f rom the plants  inves t iga ted  a r e  given b e -  
low (%). 

Phospholipid Fraction E. diffusum E. sylvestris 
N-Acyl-PE's 3,2 7,0 
N-AcylIyso-PE's 2,1 5, 2 
PE's 19,3 19.2 
PC's 49,1 45,2 
PI's 21,3 16,4 
Lyso-PC's 5,0 7,0 

Insti tute of the Chemis t ry  of Plant  Substances,  Academy of Sciences of the Uzbek SSR, Tashkent .  T r a n s -  
la ted f rom Khimiya  Pr i rodnykh  Soedinenii, No. 5, pp. 623-627, Sep t ember -Oc tobe r ,  1977. Original  a r t i c l e  
submi t ted  May 24, 1977. 
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The two combined m a t e r i a l s  contained a l m o s t  the s ame  amounts  of P E ' s ,  but in E. diffusum the amount  
of P E ' s  was l e s s  than that  of P I ' s ,  which is n o r m a l  fo r  the seeds  of the m a j o r i t y  of plants  [1, 3], while in 
E. s y l v e s t r i s ,  converse ly ,  t he re  we re  m o r e  P I ' s  than P E ' s .  

Homogeneous P L ' s  w e r e  obtained by  column ch roma tog raphy  of the combined m a t e r i a l  on s i l i ca  gel 
fol lowed by pur i f ica t ion  by  p r e p a r a t i v e  TLC in s y s t e m s  1 and 2, and on the b a s i s  of ce r t a in  phys ica l  and 
chemica l  c h a r a c t e r i s t i c s  [6, 7] they w e r e  a s s igned  to the group of g lyeerephosphel ip ids .  The fa t ty  ac ids  of  
the t r i g y c e r i d e s  of the off, the combined P L ' s  and the individual components  w e r e  spl i t  by  mi lk  alkal ine hy-  
d ro lys i s  [8] and w e r e  ana lyzed  by  GLC in the f o r m  of t he i r  me thy l  e s t e r s  (Table  1). 

The phospholipids and t r i g l y e e r i d e s  of  E__~. diffusum contain the l ow-molecu l a r -we igh t  acids  Cto:o and 
C12:0 and no h igh -mo lecu l a r -we igh t  m i n o r  acids C22:0, C~l:o, and C24:1, which a r e  p r e s e n t  in the t r i g l y c e r i d e s  
of the m a j o r i t y  of  plants  of  the fami ly  Cruc i fe rae  [9-14]. Converse ly ,  in the phosphel ipids  of E__:. s y l v e s t r i s  
t he re  a r e  no l ow-m ol ecu l a r -we i gh t  acids  and the h igh -mo lecu l a r  weight C22:0, C24:0, and C24:1 acids  a r e  
p r e sen t ,  being d is t r ibuted  nonuniformly between the individual components  of the P L ' s :  al l  t h ree  a r e  absent  
f r o m  the P C ' s  and t he i r  lyso analogs.  Accord ing  to t h e i r  degree  of inc reas ing  sa tura t ion ,  the individual P L ' s  
in E. diffusmn f o r m  the following sequence:  P C ' s  ~ P E ' s  - -  l y s o - P C ' s  -* P I ' s  ~ N - a c y l - P E ' s  -* N - a e y l l y s o -  
P E ' s .  In E__. s y l v e s t r i s  the sequence is:  P C ' s  - -  P E ' s  ~ N ~ a c y l l y s o - P E ' s  ~ l y s o - P C ' s  - -  N - a c y l - P E ' s  --- 
PI's. 

Erueic acid, C22:1 , which is characteristic for the oils and phospholipids of the overwhelming number 
of the plants of this family [2, 3, 9-15], is present in larger amount in the triglyeerides than in the phospho- 
lipids; the bulk of this acid inE. diffusum is concentrated in the PE and N-acyl-PE fractions, while in E__ 
sylvestris it is concentrated in the N-aeyI-PE fraction. 

The position distributions of the acyl radicals in the phospholipids present in greatest amount were de- 
termined by enzymatic hydrolysis with phospholipase A 2. The time of enzymatic hydrolysis increased in the 
sequence P C ' s  -~ P E ' s  -~ P I ' s ,  which is due to the f a t ty -ac id  composi t ion  of the phospholipids inves t iga ted  
(the P C ' s  a r e  the m o s t  unsa tu ra ted  fraction) and, poss ib ly ,  to conformat ional  difficult ies of enzymat ic  hy-  
dro lys is .  The fat ty  acids  f rom posi t ions  1 and 2, a f t e r  methy la t ion  with diazomethane,  w e r e  ana lyzed  by  GLC 
(see  Table  1). The acyl  r ad ica l s  e s t e r i f i e d  in posi t ions  1 and 2 of  the  molecu les  of  the phospholipids of the 
seeds  of  the spec ies  under  invest igat ion d i f fered  f rom one ano ther  both  qual i ta t ively  and quanti tat ively,  which 
depends on the to ta l  fat ty  acids of the init ial  component.  However ,  in a l l  s amples  a ce r t a in  law is observed :  
the unsa tu ra ted  acids  p redominant ly  occupy posi t ion 2. On the ba s i s  of the posi t ion dis t r ibut ion of the f a t ty -  
ac id  rad ica l s  in the PC, PE,  and PI  molecu les  we calcula ted  t h e i r  m o l e c u l a r  composi t ions ,  which can be  d i s -  
t r ibu ted  accord ing  to types  in the following way (I - E__..diffusum; II - E___. sYlvestr is) :  = 

PC's PE's PI's 
Type I II I II I II 

Disamrated 2, 2 0,2 4,2 0,7 2.7 1.9 
Saturated--unsaturated 30,1 16.8 30.1 18,7 44.0 49.0 
Unsaturated-saturated 4,7 0,9 7,0 3,7 3,3 1,7 
Diunsaturated 63,0 82,1 58.7 76,9 50,0 47,4 
Number of types, M 61 40 65 52 52 50 

The f igures  given show that  the m o l e c u l a r  composi t ions  of the phospholipids of E. diffusum differ  sub-  
s tant ia l ly  f rom those  of E__. S¥1vestris:  the P L ' s  of  E. diffusum a r e  c h a r a c t e r i z e d  by a l a r g e r  number  of  
m o l e c u l a r  types  in the ma in  f rac t ions ,  which depends on the init ial  f a t ty -ac id  composi t ion  and degree  of s e l e c -  
t ivi ty  of the pa i r ing  of the fat ty  acids  in these  molecu les .  In the P C ' s  of  E__z. s y l v e s t r i s  the re  a r e  l e s s  d i sa tu -  
r a t ed  and m o r e  d iunsa tura ted  types  than in the o ther  f rac t ions ,  which is due to the compara t ive ly  high s ta te  of 
unsa tura t ion  of the total  molecule .  In all  ca ses  d iunsatura ted  f o r m s  predomina te .  

In both ca se s ,  N-aey lphospha t idy le thanolamines  w e r e  studied by the p r o c e d u r e  desc r ibed  p rev ious ly  
[16], Analys i s  of the fat ty acids included in the amide  groups  (N-acyls)  and those  included in e s t e r  groups  
(O-acyls)  in the g lycer ide  p a r t  of  the molecule  showed that  in the N - a c y l - P E ' s  the N - a c y l s  a r e  m o r e  highly 
s a tu ra t ed  than the O-acy ls .  

EXPERIMEN TA L 

For TLC and column chromatography we used type KSK silica gel. For tile two-dimensional chromate- 
graphy and preparative separation of the phospholipids we used the following solvent systems: I) chloroform- 
methanol-water (65 : 35 : 5); 2) chloroform-methanol-ammonia (65 : 35 : 5). Tile alkaline hydrolysis of tile 
fractions was performed in 100/o metlmnolic KOH solution at room temperature. The methyl esters of the 
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saturated fatty acids were investigated on a UKh-2 chromatograph [1-3]. The enzymatic hydrolysis of the 
main components was performed in Tris  buffer, pit 9.0, at 37°C. Kufi venom was used as the source of phos- 
pholipase A. 

SUMMARY 

The phospholipid complexes of the seeds of Erysimum diffusum and E. sylvestr is  have been investi-  
gated. It has been found that the amount of phospholipids in the seeds of E. diffusum is lower than in those of 
E .  sylvestr is ,  but thei r  qualitative compositions are  similar.  The fatty-acid compositions of the t r iglycer ides  
and of the total phospholipids of the two plants investigated have been studied. It has been established that the 
total phospholipids of the species of Erysimtun under consideration and individual fractions of them differ by 
the degree of saturation and the qualitative and quantitative composition of the acids that they contain and, 
consequently, the phospholipids present  in greatest  amount differ in their  molecular  compositions. 
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