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The main components of the total phospholipids of the seed kerne ls  of the cotton plant of var ie ty  108-F 
a re  phosphat idylchotines (PCs), phosphatidylinositols  (PIES), and phosphatidylethanolamines (PEs) [1]. In the 
p resen t  paper  we give the resul ts  of a determinat ion of the position dis tr ibut ion of the fatty acids in the mole-  
cules of the PCs, PEs ,  and PIs obtained by column chromatography (si l ica gel) of the total  phospholipids of the 
seed kernels  of this var ie ty  of the cotton plant f rom the 1972 harves t .  We used enzymatic  hydrolys is  with the 
aid of the phospholipase A of the venom of the Azerbaizhan kufi. The enzymatic  hydrolys is  of the phospholipids 
was pe r fo rmed  in a t r i s  buffer  medium (pH 9.5) at 37-39°C. Under these conditions, the hydrolys is  of the phos-  
pholipids took place at different  ra tes ,  its t ime increasing in the sequence P C s - P E s - P I s .  The products  of 
enzymatic hydrolysis  were  separa ted  by th in - layer  chromatography on si l ica gel (system 1). The lyso products  
were  subjected to alkaline saponification (10% KOH in methanol, 15-18 h, room tempera ture)  [2]. The fatty 
acids f rom posit ions 1 and 2 were  analyzed in the fo rm of thei r  methyl e s t e r s  by GLC (Table 1). 

The table pe rmi t s  the s ta tement  that the unsaturated acids in the phospholipid molecules  predominantly 
occupy position 2, which is normal.  In all cases  the predominating acid among the saturated acids in palmitic 
and among the unsaturated acids linoleie. There  is no s tear ic  acid in position 2 of the PC and PE molecules,  
while in the PIs it  is distr ibuted uniformly.  The PCs are cha rac te r i zed  by a high specif ici ty of the d is t r ibu-  
tion of the fatty acids: 93.2% of the unsaturated acids are  es ter i f ied  in position 2 of the g lycero l  res idue.  

On the basis  of the resu l t s  of the position distribution of the fatty acids, using a known method [3, 4] 
we have calculated p re l imina ry  molecular  composit ions for  the PCs, PEs,  and PIs (%): 

TABLE 1. Composition and Posit ion Distribution of the Fat tyAcids  
in the Phosphatidylcholines (PCs), Phosphatidylethanolamines (PEs), 
and Phosphafidylinositols (PIs) 

Fatty 
acid 

10:0 
12:0 
14:0 
16,0 
16,1 
18:0 
18:1 
18:2 

ZS 
EUS 

initi al 

2,0 
0,9 

22,2 
1,5 
1,7 

23,7 
48,0 

26,8 
73,2 

PCs 
position initial 

l [ 2 

7.5 <8 7.2 
0,9 1,7 1,3 

42,7 3,3 31,3 
2,6 1,6 2,0 
4,0 1,0 

18,9 ~ 5  14,1 
28,4 61,1 48,1 

50,1 6,8 35,8 
49,9 93,2 54,2 

PEs PIs 
position 

1 I 2 

4-;6 
1,9 3,0 

59,3 6,2 
3,1 2,9 
3,2 
7,1 1~,8 

23,6 63,5 
66,2 13,8 
33,8 86,2 

initial 

6,1 
5,4 
5,4 

29,0 
4,4 
5,5 

I0,0 
34,2 

position 

' I 

;8 
3,7 

55,6 
5,6 
9,3 
9,9 

II,I 

51,4 73,4 
48,6 26,6 

11,2 
3,0 
2,2 
4,3 
2,7 
2,5 
9,7 

64,4 

23,2 
76,8 
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Type PCs PEs  PIs  

Disa tura ted  3.3 9.2 17.1 
including monoacid 1.4 3.9 2.8 

Diunsaturated 47.6 29.2 20.4 
including monoacid 23.4 16.5 1.1 

S a t u r a t e d - u n s a t u r a t e d  45.7 57.0 56.4 
U n s a t u r a t e d -  sa tu ra ted  3.4 4.6 6.1 

In the PIs ,  the n u m b e r  of mo lecu la r  types (56) is g r e a t e r  than in the PEs  (39) and PCs (32), which can be ex -  
plained by the p r e s e n c e  of the acid 10 : 0 in the initial  molecule  and of s t ea r i c  acid in posi t ion 2. In the i r  quan-  
t i ta t ive  f a t ty -ac idcompos i t ions ,  the PCs  and PEs  a re  identical  with one another,  but the numbers  of the i r  
mo lecu l a r  spec ies  a r e  different ,  which shows a lower  se lec t iv i ty  of the pai r ing  of the acids in the case  of 
the PCs.  

In the PCs and PEs  the d i sa tura ted  spec ies  contained the 16 : 0 acid, and in the PIs  the 16 : 0 and 10 : 0 
acids.  

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

The  following solvent  s y s t e m s  were  used  for  the p r e p a r a t i v e  separa t ion  of the p roduc t s  of enzymat ic  
hydro lys i s :  1) c h l o r o f o r m - m e t h a n o l - a m m o n i a  (65 : 35 : 5); and 2) c h l o r o f o r m - m e t h a n o l - w a t e r  (65 : 35 : 5). 
The fat ty  acids of the init ial  phospholipids and of the i r  lyso products  were  isola ted by Stahl 's  method, 

The fa t ty -ac id  composi t ions  were  de te rmined  by the g a s - c h r o m a t o g r a p h i c  method on a UKh-2 c h r o m a t o -  
graph at 197°C with a column 2.5 m long. The-s ta t ionary  phase  was poly(ethylene succinate) .  

Enzymat ic  Hydro lys i s  of the Phospholipids.  A solution of 90 mg of phosphatidylcholines in 15 ml  of 
e the r  was t r ea t ed  with 2.5 mg of snake venom dissolved in 0.3 ml  of t r i s  buffer  (pH 9.5), and the mix ture  was 
s t i r r e d  at 37-39°C. The r eac t i on  was moni tored  by TLC in sy s t ems  1 and 2. Hydrolys is  took p lace  c o m -  
ple te ly  in 15 minutes.  

The s a m e  conditions were  used  for  the hydro lys i s  of the PEs  and PIs ,  but the reac t ions  las ted  5 and 6 h, 
r e spec t ive ly .  

S U M M A R Y  

It has  been shown by enzymat ic  hydro lys i s  with phosphol ipase  A that  it is mainly  unsatura ted  fat ty  acids 
that  a r e  es te r i f i ed  in posi t ions  of the PC, PE,  and PI  molecules  (93.2, 86.2, and 76.8%, respect ive ly) ,  which 
is  n o r m a l  fo r  phospholipids.  

F r o m  the r e su l t s  on the posi t ion dis tr ibut ion of the fat ty acids we have calcula ted the poss ib le  molecu la r  
composi t ions  of the PCs ,  PEs ,  and PIs .  
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