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N-Acyla ted  phosphol ip ids  have been found in many  plant m a t e r i a l s  [1-3], including the cotton plant [4, 
5]. F r o m  the seeds  of  the cotton plant of  the w i l t - r e s i s t a n t  va r i e ty  " T a s h k e n t - 2 "  we have isolated two minor  
components  the amount of which were  4.1 and 3.3%, respec t ive ly ,  of the total  phospholipids ( P L ' s ) .  On s epa -  
ra t ing the  total  P L ' s  on a column of s i l i ca  gel, the minor  components  were  e lu ted  with mix tu res  of CHC13and 
CH3OH (95 : 5 and 9 : 1), and they were  f reed  f r o m  the pigments  p resen t  in them by pass ing  these  f rac t ions  
through A1203 [6] and by the i r  additional separa t ion  by p r epa ra t i ve  TLC.  

To identify the minor  phospholipids isolated we used var ious  phys icochemica l  methods of invest igation.  
Both subs tances ,  which in the initial  f o r m  have negative reac t ions  with ninhydrin, a f te r  acid hydro lys i s  showed 
the p re sence  in the reac t ion  products  of e thanolamine,  g lycerol ,  and fat ty acids (FA!s). Consequently,  it m a y  
be a s sumed  that  the amino g r o u p  of the ethanolamine in the initial  compound is not p re sen t  in the f ree  f o r m  but 
is bound by an amide bond to a fat ty acid. This was conf i rmed by II~ spec t roscopy:  the re  were  absorpt ion 
bands at 1650 and 1540 om -I  which did not d i sappea r  on hydrogenat ion (amide carbonyl) .  In addition, when thin-  
l ayer  c h r o m a t o g r a m s  of the minor  substance  N - a c y l - P E  with a synthetic  s tandard obtained by aeylat ing phos -  
phat idylethanolamine were  compared  the coincidence of  the i r  Rf values  (0.9 in s y s t e m s  1 and 2) showed the i r  
identity [4]. On acytation,  the lyso product  aIso gave N - a e y l - P E .  

Since phospholipase A 2 does not act  on N-acyla ted  phospholipids [1], to invest igate the posit ion d i s t r ibu-  
tion of the FA's  we se lec ted  the following method. By means  of the ace to lys i s  react ion,  the N - a c y l - P E ' s  were  
conver ted into diglycer ide  aceta tes  [9], which were  subjected to l ipolysis  with pancrea t i c  l ipase  isolated f rom 
porcine panc reas  [10]. The monoglyeer ides  (MG's) and FA ' s  obtained were  separa ted  p r e p a r a t i v e l y  in s y s t e m  
3. Then the MG's  were  subjected to alkaline deacylat ion and the FA ' s  f r o m  posit ion 2 were  obtained. The F A ' s  
were  methylated with d iazomethane and analyzed by GLC (Table 1). 

It was es tabl i shed that the FA composi t ions  of the two minor  components  were  identical  qual i tat ively.  
In the quanti tat ive r e spec t ,  however ,  there  were  substant ia l  d i f fe rences .  In its deg ree  of sa tura t ion  (43.0%), 
the molecule  of the N - a c y l - P E  was close to the mos t  sa tu ra ted  of the main components  of  the total  P L ' s  - 
phosphatidylinosi tol  (43.2%) [11] - while, on the other  hand, the N - a c y l l y s o - P E  was one of the mos t  unsa tura ted  
f rac t ions  (after the phosphatidylcholine).  In both molecules ,  the N - a c y l s  were  more  sa tu ra ted  than the c o r r e -  
sponding G-acy l s .  In the N - a c y l - P E ,  as for  the main components  of the total  P L ' s ,  posit ion 1 was es te r i f i ed  
by m o r e  sa tura ted  FA ' s  than position 2, the sa tura t ion  he re  being due to a cons iderable  extent to a cont r ibu-  
tion of the low-molecu la r -we igh t  acids (C10: 0, Cl2 : 0, and C14 : 0), which were  absent  f rom posit ion 2. 

In o rde r  to de te rmine  the posi t ions of the a ry l  r ad ica l s  in the N - a c y l l y s o - P E  (Rf 0.9 in s y s t e m  1 and 
0.65 in s y s t e m  2) we p e r f o r m e d  dephosphorylat ion by ace to lys i s  followed by the action of pancrea t i c  l ipase 
on the monoglycer ides  obtained. No l ipolysis  took place (TLC and GLC). Pancrea t i c  l ipase acts  spec i f ica l ly  
on the e s t e r  bond in position 1, and the re fo re  in this case  it may  be assumed  that the re  were  no FA ' s  in this  
posit ion and, consequently,  posit ion 2 of the N - a c y l l y s o - P E  molecule  is es te r i f ied .  Thus, it has been e s t a b -  
l ished that  the lyso analog of acylated phosphat idylethanolamine has the s t ruc tu re  of 2 -acy lg lyce rophosphory l -  
N-ace ty le thanolamine .  Such a high degree  of unsatura t ion of the g lycero l  moie ty  of the N - a c y l l y s o - P E  m o l e -  
cule is also evidence in favor  of the s t ruc tu re  that we have proposed,  since it is known that unsa tura ted  FA ' s  
in glyoerophosphol ipids  predominant ly  occupy position 2. 
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TABLE,, 1. Fat ty-Acid  Compositions. of the 
l~Iinor Phospholipids 

i 
~ -acylphosphatidylethanolamine 

r ~tt L aci~ y 0 -acyls 
N- 
acyls 

I0~0 
12~0 
14:0 
16;0 
16;1 
18;0 
18; 1 
18;2 

Zs 
Zu 

totaJ, 
total 

7,0 I 12.7 3,5 2,4 
3,5 1,6 

24,6 ] 16,7 
4,1 I 2,4 4,4 4,3 
15,4 14,6 
37,5 I 45,3 
43,0 ] 37,7 

57,0 I 62,3 

position 
1 2 

8.6 -- 

7,9 

7,0 
23,3 2~0 
5.4 9,0 
5.8 8.4 
9.7 22,8 

32,3 35,8 
52,6 32,4 
47,4 67,6 

9.7 
7.0 
6.8 

24,1 
6,0 
8,5 

15,7 
22,2 
56,1 
43,9 

N-acyllysophosphati- 
dylethanolamine 

O- aN~yls total acyls 

2 5 6,0 
1,4 0.7 6,7 
1,5 0,6 6,6 

16,1 26,6 20,8 
1.4 2,8 6 0 
9,3 -- 12,7 

24,9 10.0 [8,0 
42,9 59,3 23,2 
30,8 27,9 52,8 
69,2 72,1 47.2 

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

For  TLC (KSK si l ica gel, up to 125 p) we used the following solvent sys tems:  1) CHC13-CH3OH-NH40H 
(25%) (65 : 35 : 5); 2) CHCI3-CH3OH-H20 (65 : 35 : 5); and 3) pet roleum e t h e r - d i e t h y l  ether (85 : 15). 

The N - a c y l - P E  and the N - a c y l l y s o - P E  were hydrogenated in ether over a palladium catalyst  [4]. G a s -  
liquid chromatography was ca r r i ed  out in a UKh-2 inst rument  at 198°C in a column 2.5 m long filled with poly-  
ethylene glycol succinate (17%) on Celite-545 

The total  fatty acids of the phospholipids investigated were determined by deacetylation according to 
Stahl [7]. The FA ' s  of the g lycerol  moiety of the molecule (O-acyls) were split off under conditions of mild 
alkaline hydrolys is  (0.1 M NaOH/CH3OH) [8], and the amide-bound FA 's  (N-acyls) were  obtained by saponif ica-  
tion according to Stahl [7]. 

Prepara t ion  of Diglyceride Acetates.  In a sealed tube, a solution of q0 mg of N-acy l -  PE in 10 ml of 
acetic a c i d - a c e t i c  anhydride (3 : 2) was heated at 150°C for 5 h. The acetolysis  products  were investigated by 
TLC in sys tem 3 - no phospholipids were detected. 

The react ion mixture was separated in the CHC13-CH3OH-H20 ( 8 : 4 : 3 )  sys tem.  The diglyceride acetates 
passed  into the ch loroform layer ,  which was washed severa l  t imes  with distilled water  and was dried over  
Na2SO 4. After the distil lation of the solvent, 46 mg of diglyceride acetates (Pf 0.55 in sys tem 3) was obtained. 

Lipolysis .  To 46 mg of diglyceride acetates was added 46 ng of crude pancreat ic  lipase dissolved in a 
mixture of 9 ml of 0.1 M Tr is  buffer (pH 8.4), 2.5 ml of 0.1% Na deoxycholate solution, and 1.8 ml of 22% CaC12 
solution. The mixture was kept at 37-40°C for 30 min with mechanical  s t i r r ing.  At the end of the reaction,  
2 ml of 20%HC1 was added and the mixture was extracted three t imes  with ether.  The e thereal  layer  was dried 
over  Na2SO 4. On chromatography in a thin layer ,  the e thereal  solution was found to contain FA ' s  (position 1) 
and monoglyceride acetates (Rf 0.65 in sys tem 3), and these were separated by prepara t ive  chromatography.  

The acetolysis  and lipolysis of the N - a c y l l y s o - P E ' s  were per formed in the same way as for the N-acy l -  
P E ' s .  

SUMMARY 

The minor phospholtpids" from the seeds of the cotton plant of variety "Tashkent-2" have been isolated 
and studied. It has been establ ished that the FA ' s  attached to the N atom are more  saturated than the c d r r e -  
sponding O-acy ls .  For  the N - a c y l l s y o - P E  the s t ructure  of a 2-acylg lycerophosphoryl -N-acyle thanolamine  has 
been proposed.  As in the main fract ions,  in the minor components of the phospholtpids of the seeds of the 
cotton plant of var ie ty  "Tashkent-2" the saturated fatty acids mainly occupy position 2. 
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We have p rev ious ly  r epo r t ed  on individual components  of the fatty oil of the seeds  o f E r e m o s t a c h y s  moluc -  
ceUoides,  fami ly  Labia tae  [1-3]. In the p re sen t  paper  we give the r e su l t s  of a fur ther  study of the total  neu t ra l  
lipids isolated f rom the seeds  of  plants  col lected in 1976 (in the Tashkent  oblast) .  

The neutra l  lipids (NL's) of the r ipe  seeds  of E.  moluccel lo ides  were  chromatographed  on a column of 
s i l ica  gel. Elution with hexane yielded the total  hydrocarbons ,  h igh-molecu la r -we igh t  alcohols,  p igments ,  e s -  
t e r s ,  and s t e ro l s  (fraction I, l % o f  the weight of the initial ext rac t )  [1]; h e x a n e - d i e t h y l  e ther  (95 : 5) eluted the 
t r i g lyce r i de s  (TG's) (II, 89.6%); h e x a n e - d i e t h y l  e ther  (92 : 8) eluted the total  f ree  fat ty acids (FFA's)  and the 
s t e ro l s  and d ig lycer ides  (DG's) (III, 7.2%); diethyl e ther  eluted the monoglycer ides  (MG's) (IV, 0.8%); and 
methanol  eluted the phospholipids (V, 1.4%). 

Ass ignments  to the appropr ia te  c l a s s e s  were  made on the bas is  of the r e su l t s  of TLC [4] and sp ec t r a l  
(IR and NMR) c h a r a c t e r i s t i c s .  The fact  that  f ract ion (V) consis ted of phospholipids was conf i rmed by the qual -  
itative reac t ion  with the Vas 'kovsk i i  reagent .  The phospholipid f ract ion was not studied. 

Since halogen-containing acids have prev ious ly  been isolated f rom the oil of E. moluccel lo ides  [3], each  
of the f rac t ions  obtained was subjected to the Bei ls te in  t e s t  for the p resence  of halogen. Frac t ions  II, III,  and 
V gave  a posi t ive resu l t .  The p r e s ence  of a helogen in f rac t ions  II and III was conf i rmed by the r e su l t s  of 
neu t ron-ac t iva t ion  analys is  (per formed by R. Khamidova of the Institute of Nuclear  Physics  of the Academy of 
Sciences of the Uzbek SSR). This showed that  f ract ion II contained 4 ppm of Br and 160 ppm of C1, and f rac t ion  
III contained 90 ppm of Br  and 1100 ppm of C1. 

The composi t ion of f rac t ion  I has been descr ibed  prev ious ly  [1]. The fa t ty-acid  composi t ion of the TG 
f rac t ion  (GLC) is given in Table 1. The composi t ion of the acids of  the TG ' s  differs  f rom that of the TG ' s  of the 
seeds  of E._. moluceel lo ides  col lected in 1974 by a lower content of the C20: i acid and by the appearance  of 
smal l  amounts of the C16 : 1 and C18 : s acids [1]. The g lycer ide  composi t ion of the T G ' s  calculated f r o m  the r e -  
sul ts  of enzymat ic  hydro lys i s  is r ep re sen t ed  by the following types  (%): 

GtS S - n o n e  GIS2U - 0.2 G1SUS- 0.3 
G1USU- 1.6 G1SUU - 10.0 G1U 3 - 87.9 [5]. 

By chromatographing  f rac t ion  III again on a column of s i l ica  gel, we isolated d i -2-e thy lhexyl  phthalate 
identified by its NMR s p e c t r u m  [2] and F F A ' s  [hexane-d ie thy l  e ther  (92 : 8)], f ree  s t e ro l s  and DG's  [hexane -  
diethyl e ther  (1 : 1)]. The Bei ls te in  t e s t  was posi t ive for  the FAA frac t ion  and the DG frac t ion  (weak). 

In all cases  the separa t ion  was moni to red  by TLC on Silufol p la tes  in s y s t e m  1. According to TLC, the 
DO fract ion r ep re sen t ed  the sum of the ~, fl-(Rf 0.2) and of the o~,e~,-(Rf 0.26) i s o m e r s  with a p redominance  of 
the la t t e r .  The composi t ions  of the fat ty acids of the total  DG's  (GLC) are  given in Table 1. The IR s p e c t r u m  
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