
T H E  F A T T Y  A C I D  C O M P O S I T I O N  OF T H E  P H O S P H O L I P I D S  
OF C O T T O N S E E D  OIL  

N. I. Iskhakov, A. S. Sadykov, and A. I. Ismailov 

Khimiya P~irodnykh Soedinenii, Vol. 1, No. 8, pp. 199-201, 1965 

In our preceding papers [1-4], data on the composition of the fatty acids and triglycerides of cottonseed oil and 
the forma~Lon and accumulation of the fatty acids in the seeds during maturation have been considered. In addition, the 
fatty acid components of the lipids (triglycerides, sterol esters, etc. ) of the vegetative and generative organs of the 
cotton plant (in particular, the leaves, flowers, boils, and bark of the stems and roots) have been given [5]. However, 
the fatty acid composition of the phospholipids of cottonseed oil has not been studied. There are few investigations on 
this question in the literature [6], and they are completely lacking for Soviet varieties of cotton. 
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Chromatogram of the methyl esters of the fatty 
acids of the phospholipids of cottonseed oil: 1) 
methyl  myristate; 2) methyl  palmitate; 3 )meth-  
yl palmitoleate; 4) methylpalmitlinoleatei 5) 
methylpalmitlinoleate; 6) methyl stearate; 7) 
methyl oleate; 8) methyl linoleate; 9) methyl 
linolenate; 10) methyl  eicosadienate. 

The present investigation was carried out by using 
modern analytical methods, particularly chromatographic 
methods [3, 5, 7]. The paper gives the results obtained in a 
determination of the fatty acid composition of the phospho- 
lipids of cottonseed oil by the methods of adsorption, re- 
verse-phase partition, and gas-liquid chromatography. 

Experimental 

We investigated cotton seed of the variety 108-F of 
Gossypium hirsutum L., collected in the experimental field 
plot of the Institute for the Experimental Biology of Indus- 
trial and Cereal Crops of the UzSSR Academy of Sciences. 
The oil was extracted from the seeds with petroleum ether 
(bp 40-70 °) for 24 hr in a Soxhlet apparatus. The solvent 
was distilled off in vacuum, and the residue was dissolved in 
petroleum ether to give a 1% solution and was stored in the 
cold until it was analyzed. This solution was separated on 
alumina into individual classes of lipids by a method de- 
scribed previously [5]. Then the phospholipids were eluted 
with a mixture of benzene and acetic acid (9: 1). After re-  
moval of the solvent, the phospholipids were saponified 
with 10% alcoholic caustic potash. For this purpose, 300- 
500 pg of phospholipids was dissolved in the alcoholic caustic 
potash solution with heating in a flask with a reflux condens = 
er; after 80 minutes'  heating, the alcohol was eliminated by 
evaporation with the constant addition of water in drops. The 
potassium salts of the fatty acids were separated from the un= 
saponifiable ones and were acidified with acet ic  acid; the 
fatty acids were extracted with benzene and subjected to 
chromatographic separation. 

By means of reverse-phase paper partition chromatog- 
raphy [1, 7], the presence of the following acids in the phos- 
pholipids of cottonseed oil was established: myristic, palmit- 
ic, palmitoleic,  stearic, oleic, and linoleic; the presence 
of myristic acid in them had been established previously. 
Knowing from experience that acids present in small amounts 
sometimes do not show up in paper chromatography, we sub- 
jected the mixture of fatty acids to methylation and then 
separated the resulting methyl esters by gas chromatography 
[3]. Under these conditions, we found another four unsatu- 
rated fatty acids that had not 'been detected in paper chroma- 
tography. Thus, we have succeeded in showing the presence 
of ten fatty acids in the phospholipids of cottonseed oil (see 
figure). 
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The acids which we isolated were identif ied f rom the relationship between the logarithm of the re la t ive  re tent ion 
volume and the number of carbon atoms of the acids concerned [81 The positions of the double bonds in the four un- 
saturated acids that we had found for the first t ime were determined by a method described previously [5]. These acids 
exhibi ted the following structures. 

No. of carbon atoms: 
No. of double bonds Acid 

16:2 Hexadeca-6 ,  9-d ienoic  (pa lmi t l inole ic)  
16:3 Hexadeca-6,  9, 12-tr ienoic  (palmit l inolenic)  
18:3 Octadeca-9 ,  12, 15-tr ienoic  ( l inolenic)  
20:2  E i c o s a - l l ,  14-dienoic  

The quant i ta t ive  amounts of the acids were ca lcula ted  from the areas of the peaks found by mul t ip lying the 
heights of the peaks on the chromatogram by their ha l f -he igh t  widths [5~ 

The Table gives the percentage contents of the fatty acids of the phospholipids of cottonseed oil as compared with 
the data of Hi ldi tch and Zaky [61 

It  is character is t ic  that  fatty acids such as l inoteic ,  ole ic ,  and pa lmi t i c  are present in large amount not only in 
the phospholipids but also in the t r iglycerides of cottonseed oil  [1-3]. However, considerable differences are found in 
the ratios of the other acids: their type and amount are different in the tr iglycerides and the phospholipids. Thus, the 
pa lmi t l ino le ic ,  pa lmi t l ino len ic ,  l inolenic,  and eicosadienic  acids that we have found in the phosopholipids were not 
found at a l l  in the tr iglycerides of cottonseed oil  [3]. Pa lmi t l inole ic  and pa lmi t l ino len ic  acids have been ident if ied in 

Quanti tat ive Composit ion of the Fatty Acids of the Phospholipids of Cottonseed Oil (Mole-°]~) 

Values According to Hildi tch Fatty Acids 
found and Zaky [6] 

Myristic 
Pa lmi t ic  
Pa lmi to le ic  
Pa lmi t l ino le ie  
Pa lmi t l ino lenic  
Stearic 
Oleic  
Linoleic 
Linolenic 
Arachidic 
Eicosadienic 
Unsaturated C20.and Cz2 

0; 81 
21. 40 

0. 89 
Traces 
Traces 

2. 46 
19. 87 
54~ 56 

Traces 
Not found 

Traces 

17.3 

1.5 

7.3 

20. 3 
44. 4 

2.8 

6 .4  

small  amounts or as traces in the lipids of the vegeta t ive  and generat ive organs of the cotton plant  [5]. Linolenic acid,  
found as traces in the phospholipids of cottonseed oil,  is present in laxge amount (13-56% of  the total  acids) in the lipids 
of the leaves and flowers of the cotton plant  and in small  amounts (1-13%) in the lipids of the boils, bark of the roots, 
and bark of the stems. Another unsaturated acid,  e i c o s a - l l ,  14-dienoic acid,  was ident if ied previously in the phospho- 
lipids of the boils and bark of the roots and, in the form of sterol esters, in the flowers, bolls, bark of the stems and 
bark of the roots of the cotton plant  [5]. The other fatty acids that we have found in the phospholipids of cottonseed oil  
axe also present in varying amount in the lipids of the other organs of the cotton plant. 

Summary 

1. The phospholipids of cottonseed oil  contain ten fatty acids. 

2. The positions of the double bonds in the a l iphat ic  chain in the newly discovered unsaturated fatty acids -? pa l -  
mi t l ino le ic ,  pa lmi t l ino len ic ,  l inolenic,  and eicosadienic  - have been established by the method of gas- l iquid chroma-  
tography: they are present at the 6, 9; 6, 9, 12; 9, 12, 15; and 11, 14 carbon atoms, respectively,  counting from the car -  
boxyl end of the chain. A saturated fatty acid  (myristic) has been found in the phospholipids of cottonseed o i l  for the 

first t ime.  
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