
CONCLUSION 

i) 9-Oxo- and 10-oxooctadecanoic, 12-oxooctadec-9-enoic, 9-oxooctadeca~10,12-dienoic, 
9(10)-oxooctadec-lO(8)-enoic, and 12(13)-oxooctadeea-9,13,15(9,11,15)-trienoic acids, which, 
with the exception of the 9-oxooctadeca-10,12-dienolc acid, are new natural compounds, have 
been isolated from the seed liplds of Galeopsi8 bifida. 

2) These acids occupy any of the three positions of the oxoacyldiacylglycerols. 
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THE CHEMICAL STUDY OF THE MAIN PHOSPHOLIPIDS OF THE SEED KERNELS 

OF COTTON PLANTS OF THE SPECIES Go88ypium barbadense 

A. Sh. Isamukhamedov and S. T. Akramov UDC 547.953:665.37 

The qualitative and quantitative compositions and also the general and position 
distributions of the fatty acids of the seeds of the thin-fibered varieties of 
the cotton plant S-6022, S-6015, S-6034, S-6037, and 9123-1 have been studied. 

The pathogenic fungus Fusarium develops in the soil and damages cotton plants through 
their root system. Its toxins cause irreversible changes in the vascular system of the plant, 
which may lead to wilting. 

An infected plant that has passed through the complete cycle of its development (the 
formation of full-value seeds) develops i~munity to the action of the fungus for the new gen- 
eration. By successive selection, new wilt-resistant varieties of the cotton plant are being 
created [i]. 

The formation of immunity in living organisms is largely determined by the state of 
their lipid metabolism, and the phospholipid fraction of the membranes determines their re- 
sistance to and their capacity for being penetrated by bacterial toxins [2, 3]. Thus,;~any 
changes in the qualitative and quantitative ratio of the phospholipids (PLs) in the seeds 
will play a definite role in the development of the cotton plant, i.e., these changes prob- 
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ably affect not only the physicochemical properties of biomembranesbut also the functional 
activity of the membrane enzymes wh/ch, in its turn~ involves changesin the biosynthesis 
and metabolism of the cell components [4]. 

It is possible that changes in the qualitative and quantitative ratio of the PLs in .... 
the seeds may play a definite role also in the formation of the immunity of the cotton plant. 

As can be seen from the literature [5], not only for each species but for each variety 
of cotton plant a definite strictly specific qualitative and quantitative composition of the 
PLS is characteristic, i.e., each new variety must be the0bject of an individual study. 

We have investigated the cotton plant varieties S-6022, S-6015, 9123-1, S-6034, and 
S-6037, the first three being the parents of the Varieties S-6029 and S-6030 studledpre- 
viously [6]. At the present time, new medium-fiberedvarietles are being created bycross- 
ing a wilt-resistant varietyw~th a susceptible One (theTashkent variety) [I]. ~or thethin- 
fibered varieties selection is far more complicatedbecause of the absence of varieties ~ re- 
sistant to the action of Fusar~. Consequently, great practical and theoretical interest 
is presented by the chemical study of the structure of the PLs of the parental varieties of 
the cotton plant. With the aid of the experimental results available to us, we are attempt- 
ing to answer questions relating to the changes taking place in the Structure of PLs and In- 
heritable from the parents for this type of cotton plant. 

The parents of variety S-6029 are the varieties S-6022 and 9123-1, and those ofvariety 
S-6030 are S-6022 and S-6015, i.e., a common parent is variety S-6022. 

With the aid of two-dimensional TLC and qualitative reactions we have identifledten 
phosphorus-containing compounds in variety S-6022 and ten each in S-6015, S-6034, S-6037, 
and 9123-1. It was found that thequalitative composition of variety S-6022 differed from 
that of S-6029 (seven PLs) and S-6030 (eight PLs) through unidentifiedPLs more polar than 
phosphatidylcholine ~PC). In all cases, half the totalamount consisted of PC and the stable '~ 
phosphatidylethanolamine (PE) (11-12%) and the amount of phosphatidylinositol (PI) ranged 
from 17 to 29%, the lowest yield being for variety S-6029 (17%) and the highest for variety 
S-6030 (29%) while for the others it was between 22 and 24%. 

Homogeneous PC, PE, and PI fractions of the cotton plant varieties studied were sub- 
jected to alkaline and enzymatic hydrolysis as described in [6]. The results obtained are 
given in Table i. 

The main object of our discussion is the Specific distribution of the fatty acid rad- 
icals in the molecules of the main PLs of the varieties of cotton plant studied. It can be 
seen fr~n the results obtained that the sets of fatty acids in the PLs of these Varieties 
differed both qualitatively and quantitatively, which, in its turn, was reflected on the po- 
sition distribution of the fatty acid radicals in the PL molecules. The~S/~U ratio of the 
fatty acids in the PLs was as follows: 

PC PE - Pi 
C-8022 22,3,77,7 31,4/6B,6 37,8/62 2 
C-6O30 2;3,8, '76,2 3,3,2/64,8 42 ~J/57', 1 
C-601,3 24,4/75,6 31,3/68,7 35,6/'64,4 
C-fi022 22,3/77,7 31,4/68,6 37,8/52,2 
C-6029 30,9.~69, l 31,1/68,9 42,9/57.1 
9123. I %,0/74 ,0  31,6/68,4 39,0/61,0 

On consideration of the question of "parent-child" PLs it can be seen that the PC of 
variety S-6029 did not acquire the total unsaturation of the fatty acids from theparent, 
i.e., it was more saturated than the PCs of varieties S-6022 and 9123-1, while the PE was re- 
tained in the same form as in the parents, and for the PI the unsaturation of the fatty acids 
increased. The degree of unsaturation of the PC of variety S-6030 proved to be intermediate 
between the parents, i.e., closer to the resistant variety S-6022. In the PE and PI, the de- 
gree of unsaturation of the fatty acids had risen. It was found that variety S-6029 had not 
inherited resistance to Fusur~ from the parental variety S-6022 while variety S-6030 had 
acquired resistance. 

In a study of the molecular compositions of the main PLs (PC, PE, PI) it was found that 
in the PC the molecular species U-U (where U represents unsaturated fatty acids), and also 
EU-U (~-U represents the species PC + PE + PI) for the resistant varieties -- 54.7 (iii. I) 
for S-6030, 55.4 (117.4) for S-6022, 49.8 (127.3) for S-6037, and 57.8 (124.6) for Termez 7 
[7] --were in the basic quantitative respect higher than for the susceptible varieties -- 50.3 
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TABLE i. Compositions and Composition Distributions of the 
Fatty Acids intheMain Phospholipids of Varieties S-6022, 
S-6015, S-6034, S-6037, and 9123-1 

Phospholipid I Fatty acid 
position [ ,.:o ,.,o I , . : o  I ,,.o ! ,.:, I I .. 

Variety 9123-I cstot ro8!9,o 7 8o 16o74o ' ,07 433 0:2 46  2~.7 29,5 48,6 ~!.4 
i i [ 0 9  2:5 0 4 29,7 f6 o5 3,4 96.fi 

PEs, tot.. 15 ' 0 , 8  0 6  2~,8 1,0 3 9  12,1 55,o 31,6 68'4 
1 2,0, 1.0 49.2 -- 7 8 10,9 29.1 60,0 ~tO 0 
_ 0,2 2,4 2,0 13.3 ~ , 5  32  9~, ' ,8  

PIs, tot. , 1,4 I O:S 31.7 I 4 5~"/ 9,3 '50,3 3910 61,0 
2,4 I 1,4 61,6 2,4 10,2. 9.5 12,5 75 6 i ~4 4 

1 i 0,4 [ 0,2 I.b 0.4 9,1 88,1 2,4 I 97,6 

Variety S-6022 

.tot i°i:o .9o9 7.1.7i 77 0.3 0.8 35,0 1,0 4', 23,5 34.7 408 59,2 
0.1 0.2 2,8 0,8 I 0 ,, L8.7 06,7 3,8 96,2 

PEs, tot.. Oi 1 0 ') , ,~ .6 27,2 1,0 3,3 14,3 53,3 31,4 68,6 
! 0 1 " '2  ,2 4q,0 I 0 5,0 10,0 33.o 55 5 4~.5 
~ O,I 5.4 1,0 1,6 18,6 73.! 7.3 92,7 

PIs, tot. .  -- 0.'-2 31.1 0,9 6 5 9 4  51,9 37,8 62,2 
I 0,2 0,6 1310 5,8 27,1 66,5 33,5 0,2 t53 3 , 8,9 1.2 13,0 76,7 9,i 00.9 2 

Variety S-6015 

PCs, tot..1 ] - -  i -- 1,9 2 2 , 5 - - - '  29,7 45.9 2~,4 75,6 
3,8 43.5 - -  _ I 29,2 23,5 47,3 52,7 

2 ] ] 1 5 - -  --  30,2 68,3 1.5 98 5 
PEs, tot.. 1 13 1~ 28,3 2,2 --  15.0 505 31,3 68,7 

1,7 1.2 53,1 12.6 I -- ] 11.4 30,0 58,0 44,0 
9 ' 1.3 1.8 3,5 I 1,8 I -- I 20,6 71,0 6,6 93.4 

PIs, tot..- 1.1 1,3 33.211,6 [ --  116,1 46,7 35,6 e4.4 
1 0.3 0,6 55 1 -- -- t 17,~ 28 I 56.0 4{.0 
2 1,9 2,0 I1,3 ] 3,2 I - -  i 14,3 67,3 15,2 8~,8 

-Variety S-6034 

PCs, tot.. I 480 0.9 19.8 1.9 1.6 22,7 , 48,3 i - - I  27,1 72,9 7,8 1 , 8 3 6 , 1 1 , 2 3 , 2 2 0 , 7 , 2 9 , 2  4 8 , 9 5 i , t  
1,8 3,5 2,6 -- 24,? ] 67,4 5.3 t:4,7 

PEs, tot,. I 1,7 1"~ ~ ,7 12 .t [ 53, [ v7,~ 1,5 2,4 33,0 67.0 
3,4 3,4 52,0 1 6 4,8 4,3 I 30 5 63.6 36,4 

2 -- 2.4 1,4 --  20.S I 75,7 2,4 97~ 
Pls, tot.. 3,7 I ~  0,7 31,7 3.3 3.3 7,0 49.1 40 6 59,4- 

6 2,4 1,4 60.2 6,6 6,6 5.0 11,8 76.6 23.4 
1,4 3,2 - -  -- 9,0 ] 86,4 4,6 95,4 

PCs, tot. 
1 
2 

PEs, tot.. 
1 
2 

PIS, tot. . 
1 
2 

0.3 0.3 
0;3 o 3 
0,3 0.3 
0,2 --  

o5 
0,5 
0.3 --  
0.7 

1,2 
1,3 
1.1 
0 5  
0,6 
0,4 
1.I 
0,6 
1.6 

Variety S-6037 

20,9 0,8 3.9 
37,0 7,8 

4,8 1 .6  
23,7 0.9 2,4 
44,2 0,8 4,8 
3,2 1,0 

30.8 I, 1 6,1 
56,7 1,1 9,3 

4,9 1,1 2,9 

25,0 46,1 
19,7 33,6 
303 68,o 
14,6 55,9 
9,2 37.7 

20,0 74,1 
11,I 48.3 
9,3 22,7 

12,9 73,9 

1.5 26,6 
3~  46,7 

6.6 
1 8 26,8 
2,7 49.6 
0.9 4,0 
1 0 38,5 

66, 9 
2~  10,l 

73 4 
53,3 
93,5 
73.2 
50.4- 
96,0 
61.5 
33~1 
89,9 

(i01.i) for 8-6029, 48.2 (110.4) for 9123-I, and 58.5 (108.3) for 5904-1 [7]. The same fea- 
ture was observed for the PLs of the medium-fibered varieties Tashkent i, 2, and 3 -- 54.3 
(126.4), 51.3 (100.2), and 57.6 (136.8) --which are more resistant than to variety 108-F- 
47.6 (97.2) [8] -- and also in the type compositions of the triglycerides of the oils of vari- 
eties Tashkent i, 2, and 3- 45.50, 44.49, 45.52 (SUU) and 37.32, 37.72, and 36.87 (UUU) as 
compared with variety 108-F -- 39.97 (SUU), and 36.51 (UUU) [9]. 

This means that for the resistant varieties an increase in the total unsaturation of the 
fatty acids in the PCs as compared with the susceptible varieties is characteristic. To con- 
firm this hypothesis, let us discuss results on variety S-6029 [i0] grown on a wilt-infected 
background. In this case, the plant, resisting infection, passed through a complete cycle 
of its development as far as the development of ripe seeds, and when its PLs were compared 
with the PLs of plants grown on a healthy background we observed the follow~ng fact: 
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an increase in the total degree of unsaturation of the fatty acids of the PC of the 
plants grown on the infected background and a quantitative increasein the speciesU-U, i.e., 
there was a redistribution of the unsaturationwithin the molecules, which can be explained 
by a tendency of the cells to retain a definite physicochemical state of the membrane with 
a change in the conditions of the environment [Ii]. 

In all cases, variety S-6029 grown on an infected background occupied an intermediate 
position between the same variety grown on a healthy background and resistant varieties, 
i.e., there was a tendency to approach the resistant form. This means that the changes in 
the PLs of the resistant varieties as compared with the susceptible varieties are character- 
isticfor these fine-fibered varieties. 

EXPERIMENTAL 

The isolation and purification of homogeneous PLs, and also the alkaline and enzymatic 
hydrolysis of the PLs were carried out as described previously [6]. In two-dimensional TLC 
the first direction was run with chloroform-~ethanol--25% ammonia (14:5:1) and the second 
direction with chloroform-methanol--acetic acid--water (14:5:1:1). The methyl esters of the 
fatty acids were analyzed as described in [12]; 

CONCLUSION 

The qualitative and quantitative compositions, and also the total and positions distri- 
butions of the fatty acids of the main PLs of the fine-fibered varieties of the cotton plant 
S-6022, S-6015, S-6034, S-6037, and 9123-1 have been studied. 

The changes in the qualitative and quantitative ratio of the PLs and also of the fatty 
acids in the PC molecules of the PCs may play a definite role in the formation of the immunity 
of the plants and also be a characteristic of resistance to the action of the fungus Eus~ium, 
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