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The chemical  study of the phospholipids of f a s t -ma tu r ing  th in- f ibered  types of cotton has recent ly  
begun [1]. In the p re sen t  communicat ion we give the r e su l t s  of an invest igat ion of the phospholipids of co t -  
ton seeds  of the f ine - f ibe red  va r i e ty  5904-I (G. barbadense) .  

The comminuted  seed  kerne ls  were  defat ted with acetone.  The phospholipids were  ex t rac ted  by 
FolehWs method [2]. The wa te r - so lub le  impur i t i e s  were  e l iminated by f i l ter ing off the prec ip i ta te  that  de-  
posited f rom a ch loroform solution on standing and a lso  by the subsequent t r e a t m e n t  of the f i l t ra te  with a 
solution of NaC1 [3]. The combined phospholipids purif ied in this way and rep rec ip i t a t ed  by acetone fo rmed 
a yellow powder read i ly  soluble in ch loroform (1.6% of the weight of the undefatted seeds).  The amount  of 
phosphorus  in this m a t e r i a l  was 2.4%. 

The total phospholipid ma te r i a l  and i ts  e thanol-soluble  and ethanol- insoluble  pa r t s  [4] were  sepa-  
ra ted into individual f rac t ions  on a column of s i l ica  gel. The neutral  lipids were  eluted with ch loroform 
and the phospholipids with mix tu re s  of ch loroform and methanol  in var ious  propor t ions .  

In the separa t ion  of the combined ma te r i a l ,  f r om the CHC13-CH3OH (9 : 1) f rac t ion  ch roma tog raph-  
ica l ly  homogeneous phosphat idylethanolamines  and phosphatidyl inosi tols  containing a smal l  amount of 
phosphatidylcholines were  obtained. F r o m  the CHC13-CH3OH (4 : 1) f rac t ion  a mix tu re  of leci thins and 
phosphatidyl inosi tols  was eluted. The bulk of this mix tu re  was isola ted in the separa t ion  of the ethanol-  
soluble pa r t  of the total.  By p repa ra t i ve  th in - l aye r  chromatography,  the mix tu re  was sepa ra ted  into phos -  
phat idyl inosi tols  and phosphatidylcholine f rac t ions .  The homogenei ty was checked in a thin l ayer  of s i l ica  
gel with the aid of c h a r a c t e r i s t i c  color  reac t ions .  

The absorp t ion  bands in the IR spec t r a  of the individual f rac t ions  of phospholipids ag reed  with those 
given in the l i t e r a tu re  [5, 6]. 

F o r  a s t ruc tu ra l  study of the homogeneous f rac t ions  of phospholipids,  they were  subjected to acid 
hydrolysi  s. All the f rac t ions  yielded m i x t u r e s  of fatty acids  consis t ing of seven or  eight components.  A 
wa te r - so lub le  product  of hydro lys i s  was subjected to TLC using glycerol ,  inositol,  e thanolamine,  and 
choline as m a r k e r s .  

Glycerol  was found in the products  of the hydro lys i s  of all  th ree  phospholipids studied. The f o r m a -  
tion of g lycerol ,  and a lso  the r e su l t s  of IR spec t roscopy ,  conf i rmed the i r  g lycerophosphol ipid  s t ruc ture .  

Ethanolamine was identified f r o m  a hydrolyzate  of the phosphat idylethanolamines ,  choline f rom the 
phosphatidylcholines,  and inosi tol  f rom the phosphat idyl inosi tols .  

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

The solvents  were  purif ied and r ende red  absolute by s tandard  methods [7]. 

IR spec t r a  were  taken on a UR-20 in s t rumen t  (in the fo rm of f i lms) .  Chromatography  was p e r f o r m e d  
on s i l ica  gel (KSK, 100 ~ for  th in - l aye r  ch romatography  and 160-250 # for  column chromatography) .  The 
solvent  sys t em c h l o r o f o r m - m e t h a n o l - 2 5 %  ammonia  (65 : 35 : 5) was used for  TLC. 
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Chromogenic  agents:  for  phospholipids containing an amino group - a 0.2% butanolic solution of 
ninhydrin (with 0.3~0 of CHsCOOH); fo r  chol ine-containing p h o s p h o l i p i d s -  Dragendor f f ' s  reagent;  and for  
all  the phospholipids - the phosphorus  reagent  [8] and the modif ied reagent  of Vaskovsky  and Kos te t sky  [9] 
and a lso  50% H2SO 4 and iodine vapor .  The amount  of phosphorus  was de te rmined  by the method of Taussky  
and Shorr  [10]. 

F o r  the wa te r - so lub l e  hydro lys i s  products  we used the sys tems :  i sop ropano l -25% a m m o n i a - w a t e r  
(5:4: 1) [11] and 2% ammonia-methanol (2:3) [12]; chromogenic agents: potassium periodate-benzidine; 
a 1% aqueous solution of I<MnO4; a solution of ninhydrin; and Dragendorff's reagent. 

Extraction of Phospholipids by Folch's Method. The acetone-defatted seed kernels (168 g) were ex- 
tracted with a mixture of chloroform and methanol (2 : 1). The mixture of solvents was distilled off in vac- 
uum in a current of nitrogen to dryness. The residue was dissolved in 25 ml of chloroform and precipi- 
tated with 400 ml of acetone. The flocculant precipitated was separated by centrifugation (3000 rpm). Then 
it was dissolved in chloroform and the solution was left in the refrigerator. On the following day, the crys- 
tals of carbohydrates that had deposited were separated off by filtration, and the filtrate was treated with 
a 0.9% solution of NaCI. Then it was evaporated to dryness and the residue was redissolved in chloroform 
and reprecipitated with acetone. The yield of total phospholipids was 2.78 g. 

Separation of the Total Material into Ethanol-Soluble and Ethanol-Insoluble Parts. A solution of 0.66 
g of the total  phospholipids in 2 ml of ch loroform was t r ea t ed  with 40 ml of ethanol and the mix tu re  was 
left in the r e f r i g e r a t o r .  The prec ip i ta te  that  had deposi ted was sepa ra t ed  by centrifugation.  The weight 
of the prec ip i ta te  was 0.2 g. The solvent was evapora ted  off to d ryness ,  giving 0.46 g of res idue .  

Separat ion of the Combined Mater ia l  on a Column of Silica Gel. The combined phospholipids (0.42 g) 
were  deposi ted on a column containing 22 g of s i l ica gel (column d i ame te r  1.8 cm, height 65 cm). 

The neutra l  lipids were  eluted with ch loroform (5 ml). Then elulion was continued with c h l o r o f o r m -  
methanol  (9 : 1), 75-ml  f rac t ions  being collected.  F rac t ions  1-4 yielded a mix tu re  of two substances  with 
R f  0.8 and 0.9. F rac t ions  4 and 5 yielded by chromatographic  elution homogeneous phosphat idylethanol-  
amines  with R f  0.75. A c h l o r o f o r m - m e t h a n o l  (80 : 20) f rac t ion  yielded a mix tu re  of phosphatidyl inosi tols  
and choline phosphat ides  (Rf  0.55 and 0.4). The mix tu re  was sepa ra ted  p repa ra t ive ly .  

The phosphat idyle thanolamines  (N 1.58%, P 4.0%; N : P = 1 : 0.9) consis ted of a wax- l ike  substance 
readi ly  soluble in chloroform.  IR spec t rum,  cm-l :  2940, 2870, 1470, 1385 (CH2, CH3, and CH groups),  
1745 (C =O), 1080, 1040 ( P - O - C ) ,  and 1250 (P=O).  

The phosphat idyl inosi tols  fo rmed  a pulverulent  co lo r less  substance soluble in ch lo ro form and in m i x -  
tu res  of ch lo ro fo rm and methanol .  The IR spec t rum showed absorpt ion bands at  (cm -1) 3500-3200 (OH), 
2940, 2860, 1480, 740 (CH, CH2, CH3) , 1740 (C =O), 1130, 1080 ( P - O - C ) ,  1250 (P=O) .  

The phosphatidylcholines (N 2.33%, P 3.8%; N: P=  1: 1.2) fo rmed  a wax- l ike  substance  readi ly  soluble 
in ch loroform.  IR spec t rum:  a weak band a t  (cm -1) 3300-3150 (OH), 2940, 2870, 1470 (CH, CH2, CHs) , 
1740 (C =O), and 1110, a weak band at  1090 ( P - O - C ) ,  1260 (P=O),  and the band at 980 cm -1 that i s  c h a r -  

+ 
a c t e r i s t i c  for  the N (CH3) 3 group. 

Acid Hydro lys i s  of the Phospholipids.  The phosphat idylethanolamines and phosphatidylcholines (25- 
mg samples  of each) were  boiled in a sea led  tube with 3 N HCI in the wa te r  bath (100°C) for  24 h. Then 
the tubes were  opened, the comple teness  of hydrolys is  was checked by TLC, and the fat ty acids  spl i t  off 
were  ex t r ac t ed  with pe t ro leum e ther  (30-60°C). The hydrolyzate  was evapora ted  in vacuum to d ryness ,  the 
res idue  was d isso lved  in a few drops  of water ,  and the wa te r - so lub le  hydrolys is  products  were  analyzed 
by the TLC method.  The hydro lys i s  of the phosphat idyl inosi tols  was p e r f o r m e d  with 6 N HCI. 

SUMMARY 

From the total phospholipids of the cotton plant of the thin-fibered variety 5904-I (Gossypium bar- 
badense) chromatographically homogeneous fractions of phosphatidylethanolamines, phosphatidylcho i n ~ ,  
and phosphatidylinositols have been isolated. The well-known glycerophospholipid structure of these frac- 
tions has been established on the basis of their IR spectra and the products of their acid hydrolysis. 
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