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As par t  of  the continuing invest igat ions of the minor  phospholipids of the seeds  of w i l t - r e s i s t a n t  va r i e t i e s  
of  the cotton plant,  we have studied the N-acyla ted  phospholipids (N-acylphosphat idylethanolamines and N-acy l -  
lysophosphat idyle thanolamines)  of  the va r i e t i e s  Tashkent-1  and Tashkent -3 ,  and also the lysophosphat idylchol-  
ines of the va r i e t i e s  T a s h k e n t - i ,  Tashken t -2 ,  and Tashkent-3 .  The N-acyla ted  phosphat idyle thanolamines  were  
isola ted,  identified,  and analyzed s i m i l a r l y  to those f rom the va r i e ty  Tashkent-2  [1] by Scheme 1. 

The ana lys i s  showed the position dis t r ibuted of the fatty acids in the N-acylphosphat idyle thanolamines  
(Table 1). It follows f rom Table 1 that the low-molecu la r -we igh t  Ci0:0 acid,  the amount of which in the v a r i e -  
t ies  Tashkent-2  [1] and Tashkent-3  was fa i r ly  cons iderab le ,  was absent  f rom the N-acylphosphat idyle thanol -  
amines  of the va r i e ty  Tashkent -1 .  It is main ly  because  of this acid that  the percen tage  of l ow-molecu la r -we igh t  
acids was high in the N-acylphosphat idyle thanolamines  of the va r i e t i e s  Tashken t -2 -  and Tashkent-3 .  The total  
deg ree  of unsatura t ion of the molecu les  of the N-acylphosphat idyle thanolamines  d e c r e a s e d  in the sequence:  
T a s h k e n t - 1 -  T a s h k e n t - 2 -  Tashkent -3 .  In the N-acylphosphat idyle thanolamines  of the th ree  va r i e t i e s  of 
cotton plant,  the sa tu ra ted  acids were  at tached predominant ly  to the N atom (Table 1). 

In the N-acyl lysophosphat idyle thanolamines ,  by the methods desc r ibed  previous ly  [1], we es tabl ished the 
posi t ions es te r i f i ed  by the fatty ac ids :  as in the case  of N-acyl lysophosphat idyle thanolamines  f rom the va r i e ty  
Tashkent -2 ,  it was posit ion 2 that was subst i tuted in the molecu les  studied. 

In the NMR spec t rum there  is a mul t ip le t  at 5.2 ppm (6 scale) which is cha r ac t e r i s t i c  for f l - subs t i tu ted  
lysophospholipids [2]. 

The N-acyl lysophosphat idyle thanolamines  of the th ree  va r i e t i e s  had fa i r ly  l a rge  total  unsaturat ion due to 
a high content of  unsatura ted  fat ty acids in the g lycero l  mo ie ty  of the molecule  (O-acyls).  Among the fatty acids 
loca l ized  on the N atom the re  were  fa r  m o r e  sa tura ted  acids than in the Corresponding O-acyls .  The p r e d o m -  
inating amount  of l ow-molecu la r -we igh t  fat ty acids (C10:0, Cn:0, C14:0) in the N-acyla ted  phospholipids was p r e s -  
ent in the amide-bound form.  
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In the study of the lysophosphatidylcholines,  we set ourselves  the aim of  determining what positions were  
occupied by the acyl res idues  in this molecule.  Under the conditions of our  experiment ,  which are  favorable 
for the enzymatic  hydrolysis  of phosphatidylcholine [3], phospholipase A 2 does not act on the lysophosphatidyl-  
cholines. There is information [4] that phospholipase A 2 can hydrolyze lysophospholipids,  but the ra te  of this 
react ion is only 0.1% (in relat ion to that for the phosphatidytcholines). Consequently, the lysophosphatidyl-  
cholines were converted into phosphatidylcholines by acylatton with acetyl chloride,  

We subjected the synthetic phosphatidylcholine to enzymatic hydrolysis  with phospholipase A2, which acts 
specif ical ly on position 2 (Scheme 2). The fatty acids obtained from position 2 in the form of the methyl  es te r s  
were analyzed by GLC: they were  identical with the fatty acids of the initial lysophosphatidylcholine. 
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Thus, f l-substi tut ion in the lysophosphatidylcholine molecule has been established. The NMt3 spectra  
of  the la t ter  also conf i rmed that position 2 was es ter i f ied:  in the 5.2 ppm region (6 scale) a multiplet c o r r e -  
sponding to a >CHOCOB grouping was observed [2]. 

The resul ts  of the study of the fatty acid composit ion of the lysophosphatidylcholines of the three  var ie t ies  
of cotton plant showed that degree of unsaturation of these molecules  rose  from the var ie ty  Tashkent-1 to Tash-  
kent-3:  

Variety of Fatty acid 
cotton plant 10:0 1_o:0. 14:0 15:0 16:1 18:0 18:1 18:2 £S EU 

Tashkent-1 3,4 2.0 97,6 2,0 34 21,2 40,4 36,4 63,6 
Tashkent-2 ~,1 1,6 2,3 22.5 2,7 4,2 20.1 +3.4 33,8 66,2 
Tashkent-3 3,6 2,8 2,0 21,7 1,5 -- 25,8 42,6 30,1 69.9 

The amount of low-molecu la r -weigh t  fatty acids rose  in the same sequence,  the C10:0 acid being absent 
from the var ie ty  Tashkent-1.  

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

For chromatography  we used KSK silica gel with a par t ic le  size of 160-250 pm (column chromatography) 
and about 125 /~m (TLC). GLC was per formed on a UKh-2 inst rument  at 198°C in a column 2.5 m long filled 
with poly (ethylene succinate) on Celite-545. 

The hydrolys is  and mild deacylat ion of the N-acylated phospholipids was per formed as descr ibed  p r e -  
viously [1]. 

The NMR spect ra  were taken on a JNM-4B 100/100 MHz instrument  in CDCI~ solution. 

Acylation of the Lysophosphatidylcholines.  A solution of 50 mg of lysophosphatidylcholines in 12.5 ml of 
e thanol-f ree  CHC13 (the chloroform was twice washed with an equal volume of distilled water  and was dried over  
Na2SO4) was t rea ted  with 1.2 ml of t r ie thylamine and 0.8 ml of acetyl chloride.  The mixture  was s t i r r ed  and it 
was left at  room t empera tu re  for two hours .  Then the phosphatidylcholine synthesized was isolated by p r e p a r a -  
tive TLC. Enzymatic hydro lys i s  of the synthetic phosphatidylcholine was per formed with the aid of phospholipase 
A 2 as descr ibed previously  [3]. 

S U M M A B Y  

The minor  phospholipids of the seeds of cotton plants of var ie t ies  Tashken t - I ,  Tashkent-2,  and Tashkent-  
3 have been isolated and studied. The position distr ibution of the fatty acids in the N-acylph0sphatidylethanol-  



a m i n e s  has been es tabl ished.  

On the bas is  of  the r e su l t s  of a chemica l  study and a lso  of NMR spec t ro scopy ,  it is suggested that the N- 
acyl lysophosphat idyle thanolamines  a r e  2 -acy lg lyce rophosphory l -N-acy le thano lamines ,  and that  the lysophos -  
phatidylcholines a r e  2 -acy lg lycerophosphory lcho l ines .  

1. 

2. 
3. 
4. 

L I T E R A T U R E  C I T E D  

T. S. Kaplunova, Kh. S. Mukhamedova,  and S. T. Akramov,  Khim. P r i r .  Soedin., 41 (1978). 
D. Chapman and A. Morison,  J. Biol. Chem.,  24_4~1 5044 (1966). 
T. S. Kaplunova, Kh. S. Mukhamedova,  and S. T. Akramov ,  Khim. P r i r ,  Soedin., 155 (1976). 
H. Brockerhoff  and 13. G. Jensen ,  Lipolytic Enzymes ,  Academic P r e s s ,  New York (1974). 

STUDY OF THE FRACTIONAL AND FATTY-ACID 

OF THE PHOSPHOLIPIDS OF Psoralea SEEDS 

Kh. S. Mukhamedova and S. T. Akramov 

C O M P O S I T I O N S  

UDC 547.953:665.37 

Pso ra l ea  drupacea  Bge (drupe s c u r f  pea) is a wi ld-growing medic ina l  and fodder plant of the family  
Leguminosae  (Fabaceae) that is widespread  in Central  Asia [1]. 

We have studied the phospholipids (PLs) of  the seeds  of this plant col lected in the environs of  the vi l lage 
o f  Tobolino, Saragachski i  region,  Chimkent oblast .  The purif ied and comminuted  seeds  were  defatted with a c e -  
tone and ex t rac ted  with c h l o r o f o r m - m e t h a n o l  (2:1). According to TLC,  the total  PLs obtained were  con t am-  
inated with ca rbohydra t e s ,  neut ra l  l ip ids ,  and subs tances  of  s te ro id  nature .  They w e r e  f reed  comple te ly  f rom 
ca rbohydra te s  by gel f i l t ra t ion in c h l o r o f o r m - m e t h a n o l - w a t e r  (19 : 10:1)  through Molselekt  G-25. 7he n e u t r a l  
l ipid and s te ro id  impur i t i e s  Were e l iminated by column chromatography  on s i l ica  gel (eluents : ch lo ro fo rm and 
acetone).  The mean  yield of total  PLs  f reed f rom impur i t i e s  was 1.1% of the weight of the a i r -d ry  seeds ,  and 
the amount  of phosphorus in them was 3.1~. 

To de t e rmine  the quanti tat ive composi t ion of the total  PLs we used two-dimensional  TLC on si l ica gel 
in solvent  s y s t e m s  1 and 2. Nine phosphorus-conta in ing spots w e r e  detected,  s ix  of  which were  identified f rom 
thei r  Rf va lues ,  compar i son  with m a r k e r s ,  and cha rac t e r i s t i c  color  reac t ions .  The Bf values  of  the components  
of  the total ma t e r i a l  in the second d i rec t ion  were :  lysophosphat idylchol ines ( lyso-PCs)  0.1; phosphat idyl inosi-  
tols (PIs) 0.3; x l - P L  0.4; x2-PL 0.65; phosphatidylcholines (PCs) 0.7; x2-PL 0.75; N-acylphosphat idyle than-  
o lamines  (N-acyl -PEs)  0.95; and N-acyl lysophosphat idylethan01amines  (N-acyl lyso-PEs)  0.98. 

The amounts of  the individual components  in the total  PLs were  de te rmined  f rom the phosphorus contents 
of each spot on the two-dimensional  c h r o m a t o g r a m ,  and the i r  ra t io  to the total.  The f rac t ions  of the total PLs 
were  dis t r ibuted in the following sequence (%): PCs 35.3; PEs 23.4; PIs 21.8; N - a c y l - P E s  7.2; N-,acyl lyso-  
PEs 3.2; l y s o - P C s  3.0; x l - P L 2 . 6 ;  x2-PL 1.8; x3 -PL  1.7. 

It can be seen f rom the f igures  given that the main  components  of the total  PLs a r e  PCs,  PEs ,  and PIs ,  
i . e . ,  the same  si tuation is obse rved  as for other  plants.  

It is known that in the defatt ing of the seeds  a ve ry  sma l l  amount of PLs ( traces of  PIs o r  even PEs and 
t he i r  N-acy la ted  analogs) p a s s e s  into the acetone.  In the  case  of  P s o r a l e a  seeds  a cons iderab le  amount of  N-aey l -  
PEs and t r a ce s  of PEs was detected by TLC in t h e n e u t r a l  lipid fract ion (acetone extract ) .  The lyso analogs 
of the acylated PEs were  comple te ly  absent .  In o r d e r  to de te rmine  the amount of N - a c y l - P E s  in the oil w e  
used column chromatography  on si l ica gel. The neutra l  lipids were  eluted with ch loroform and acetone and the 
PLs  with c h l o r o f o r m - m e t h a n o l  (95:5). The N - a c y l - P E s  were  f reed f rom pigments  and t r a c e s  of  PEs by p r e p -  
a r a t i ve  TLC in sys t em 3. Thus,  f rom the oil of 100 g of seeds  we obtained 70 mg  of ch romatograph ica l ly  pure  
N - a c y l - P E s .  Consequently,  the t rue  amount of this type of phospholipid in the total  is fa r higher .  

The total  PLS were  sepa ra t ed  into homogeneous f ract ions  by column chromatography  on si l ica gel followed 
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