
TABLE 1. Fat ty-Acid  Compositions of the Minor F r a c -  
tions of the Phospholipids, go 

gysophos. 
Fatty phatidyl- 
acid choline 

ClO:O 
C12:O 
C14:o 
C16:O 
C16:1 
C18:0 
C18:1 
Clg:2 

1,6 
1,4 
1,2 

t9,2 
2,3 
3,6 

20,0 
50,7 

2 S ] 27,0 
~7JS 73,0 

N-Acylly- 
sophospl~ad- 
dylethanol- 
amine(X~- 

6,9 
5,2 

18,8 
4,6 
4,3 

13,8 
46,4 

35,2 
64,8 

~I -A cylphosphatidylethanolamine 
(X 1 -phosphol.i.pid) 

i total I O-acy! N-acyl 

4,0 3,9 
5,5 2,1 
6,6 2,3 

32,0 29,3 
6,3 2,9 
4,6 4,8 

t3,6 20,0 
27,4 34,7 

52,7 i 42,4 
47,3 57,6 

6,7 
4.7 

42,6 
6,5 
1,4 
9,7 

28,4 

55,4 
44-,6 

The behavior of X1-PL on mild alkaline hydrolysis  confirmed the possibili ty of a N-acylphosphatidyleth- 
anolamine s t ruc ture  of this fract ion and the nonidentity of g lyceryl -phosphoryl -N-acyle thanolamine  with X2-PL 
confirmed the  s t ruc ture  of the lat ter  as an N-acyllysophosphatidylethanolamine. 

In its chromatographic  behavior  (systems 1 and 2), X i - P L  did not differ f rom the product  of the react ion 
of acetyl chloride with PE. The IR spec t ra  of the la t ter  also had absorption bands of an amide carbonyl at 
1650 and 1530 cm -1. 

N-Acy l -PEs  (phosphatidylethanolamides) and their  lyso analogs were f i r s t  isolated f rom wheat flour [6] 
and were then detected in soybeans, har icot  beans, and the seeds of oats, rape,  peas [7], etc. We are the f i r s t  
to have found such phospholipids in the seeds of the cotton plant. 

As can be seen f rom Table 1, among the saturated acids in all the samples palmitic acid predominates,  
and linoleic predominates  among the unsaturated acids; the molecule of the N-acy l -PE  is more  saturated than 
that of the N-acy l lyso-PE.  

The lysophosphatidylcholine was eluted f rom the column with a mixture of chloroform and methanol 
(2 : 1) (together with the PC) and with methanol (pure) and had Rf 0.1-0.15 (systems 1 and 2). The s t ructure  
of the lyso-PC was determined on the basis  of an analysis of its IR spect rum [3l by determining its N and P 
contents (2.4 and 4.9%, respectively),  and also by a study of the products  of its acid hydrolysis .  Among the 
hydrolysis  products were found FAs, glycerol ,  and choline (TLC with glycerol  and choline as markers) .  

For  analysis,  the fatty acids were isolated by cold saponification and were analyzed by GLC (see Table1). 
More than 50% of the acids consisted of linoleic acid. 

F r o m  its fa t ty-acid composition, the s t ruc ture  of a 1-acyl -3-g lycery l -phosphory lchol ine  may be put fo r -  
ward for  the lyso-PC.  

On the basis of repeated chromatographic  resul ts  on the f resh total PLs,  it may be considered that the 
lyso -PC is not an ar tefact  but is present  in the total mater ia l  in the native form [1]. 

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

For  column chromatography we used type KSK si l ica gel (160-250 #) and DEAE-cel lulose in mic rogran -  
ular  form, which was prepared  by a known method and converted into the acetate form [8]. 

The following solvent sys tems were used: 1) 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); 2) c h l o r o f o r m -  
me thano l - ammon ia  (65 : 35 : 5); 3) i s o p r o p a n o l - a m m o n i a - w a t e r  (7 : 1 : 2) [9]; and 4) 2% NH3-CH3OH [10]. 

The acid hydrolysis  of the PLs was per formed in sealed tubes with 3 N HC1 at 100°C for  24 h. The IR 
spec t ra  were taken on a UR-20 instrument  in the form of films. Gas - l iqu id  chromatography was per formed 
on a UKh-2 instrument  at 197°C with poly(ethylene succinate) (17%) on Celite-545 (60-80 mesh) as the stat ionary 
phase. 

Separation of the Total Phospholipids on DEAE-Cellulose.  A column of cellulose (50 g) was washed with 
c h l o r o f o r m - m e t h a n o l  (2 : 1) and with methanol, and the combined phospholipids (1 g) in chloroform solution 
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were  added and were  eluted with: ch loroform,  neut ra l  l ipids; c h l o r o f o r m - m e t h a n o l  (9:1) ,  PC, ly so -PC,  and 
t r a c e s  of PE; c h l o r o f o r m - m e t h a n o l  (4:1) ,  PE,  t r a ce s  of PC, and lyso -PC;  c h l o r o f o r m - m e t h a n o l  (2:1) con-  
taining 0.4% of ammonium aceta te ,  X l -  and X2-phospholipids and t r a c e s  of pigment  (40 mg); the same mixture  
with 1% of ammonium acetate ,  phosphat idyl inosi tols .  

Hydrogenation of N-Acylphosphat idylethanolamine.  The hydrogenat ion of this ma te r i a l  (40 mg) was p e r -  
f o rmed  in the p r e s e n c e  of a pa l lad ium ca ta lys t  (supported on aluminum powder) in a cu r r en t  of hydrogen with 
v igorous  s t i r r ing  for  1 h. The hydrogenat ion product  consis ted  of a white powder.  

IR spec t rum:  Vma x 1650, 1540 em -l .  

Product ion of Glycerophosphory l -N-aey le thano lamine .  N-Acylphosphat idylethanolamine (XI-PL , 40 mg) 
was incubated at  37°C in 10 ml  of 0.1 M methanolic  alkali  fo r  80 min. Then the mix tu re  was neutra l ized with 
methyl  fo rma te  and evapora ted  to d ryness .  The dry  res idue  was t r ea t ed  with 5 ml  of a mix ture  of ethanol and 
wa te r  (1 : 1) and 10 ml  of pe t ro l eum ether  (40-60°C). The mix ture  was shaken and the lower  l aye r  was sep-  
a ra ted  off. The pe t ro l eum e ther  solution was washed with the e t h a n o l - w a t e r  (1 : 1) mix ture  (2 x 5 ml). The 
combined aqueous ethanolic ex t r ac t s  were  r eex t r ac t ed  with ch loroform.  The yield of the pe t ro leum e ther  
f rac t ion  was 12 mg - fat ty acids of the g lycero l  pa r t  of the molecule;  and that  of the ch lo ro fo rm f rac t ion  was 
24 m g -  t r a c e s  of FAs and g lyce ry l -phosphory l -N-acy le thano lamine .  The hydro lys i s  p roducts  were  separa ted  
p r e p a r a t i v e l y  in s y s t e m  2. 

P r epa ra t i on  of N-Acetylphosphatidyleth-anolamine. A solution of 20 mg of PE [1] in 5 ml  of ch lo ro form 
(without ethanol) was  t r ea t ed  with 0.5 ml  of t r i e thy lamine  and 0,3 ml  of acetyl  chloride.  The mix ture  was left  
with protec t ion  by a ca lc ium chlor ide  tube for  1.5-2 h (the solution acquired  a reddish color) .  TLC of the mix -  
tu re  showed the p r e s e n c e  of only one phosphorus-conta in ing compound, with Rf 0.9 (the Rf value of the initial  
PE was 0.5; s y s t e m  2), which was not r evea led  by ninhydrin. 

Then the solution was shaken with 10% sodium b icarbona te  solution (2 x l 0 m l ) ,  the upper  l a y e r  was sep-  
a ra ted  off, and the lower,  ch loroform,  l aye r  was evapora ted  to smal l  volume and pur i f ied by p r epa ra t i ve  TLC 
in sy s t em 2, and i ts  IR s p e c t r u m  was recorded .  

S U M M A R Y  

The minor  components  of the total  P L s  of seeds  of the cotton plant  of va r i e ty  108-F have been studied. 

N-Acylphosphat idylethanolamine and N-acyl lysophosphat idyle thanolamine have  been isolated f r o m  cotton 
seed fo r  the f i r s t  t ime  and some of the i r  phys icochemiea l  p r o p e r t i e s  and the i r  f a t ty -ac id  composi t ions  have 
been studied. 
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