
This is the first time that the Cs::o and C2~:o aliphatic acids have been detected as 
natural compounds, and it is the first time that the ethyl esters of the C32, C3,, C3o, Cmg, 
and C2e fatty acids have been isolated from the seed oils of higher plants. 
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PHOSPHOLIPIDS OF Goebelia SEEDS 

Kh. Karshiev, Kh. S. Mukhamedova, 
and S. T. Akramov 

UDC 547.953:665.37 

The qualitative and quantitative compositions of the phospholipids of the seeds of 
~ebelia p~hyc~a and the fatty-acid composition of the total phospholipids and 
of homogeneous fractions have been studied. The molecular weights of the main frac- 
tions have been calculated. 

Goebelia pachycarpa Bunge. (Sophora pachycarpa C. A. Mey.), family Leguminosae (Faba- 
ceae) is a perennial herbaceous plant which is widely distributed in the desert-steppe ter- 
ritories of Central Asia [i]. 

A few representatives of this family have been studied for their phospholipid (PL) con- 
tent [2-8] and the total phospholipids of their seeds proved to be extremely diverse both in 
the qualitative and in the quantitative respect. The detailed molecular compositions of the 
individual classes of PLs have been studied for only two representatives of this family-- 
Glycine max (an industrial soybean crop) [7] and Psoralea dr~paceae (scurf pea) [8]. 

We have investigated the fractional and fatty-acid compositions of the PLs of the seeds 
of ~ebella pachyc~pa collected in the environs of Tashkent. 

The total PLs were obtained and freed from accompanying impurities by a known procedure 
[9, i0]. The yield of purified total material was 1.5% on the weight of the air-dry seeds. 
By two-dimensional TLC in systems i and 2 we determined the qualitative compositions of the 
total PLs and, by determining the amounts of phosphorus in the spots [Ii], the quantitative 
distribution of the individual PL fractions in the total. The mean results of three deter- 
minations were as follows (%): phosphatidylcholines (PCs), 41.7; phosphatidylinositols (Pls), 
25.6; phosphatidylethanolamines ~(PEs), 18; N-acyllysophosphatidylethanolamines (N-acyllyso- 
PEs), 5.5; lysophosphatidylcholines (lyso-PCs), 5.1; and N-acylphosphatidylethanolamines (N- 
acyl-PEs), 4.1. 

The individual groups of phospholipids were separated by column chromatography on silica 
gel, being eluted with mixtures of chloroform and methanol in various ratios, followed by 
subfractionation in a thin layer of silica gel in system I. 

The structures of the phospholipids were confirmed by the results of determinations of 
their contents of P, N, and ester groups, and also by identifying the water-soluble products 
of acid hydrolysis. 
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TABLE i. Composition and Position Distributions of the Fatty 
Acids and Phospholipids of Goebelia pachycarpa 

[ Fatty acid, % 
Phospholipids I 

Total phospholipids 
Phosphalidylcholines 

total 
position 1 
position 2 

P~osphatidylethanolamine 
total 
position 1 
position 2 

Pfiospha tidylinositols 
total 

• P°sition 1 
position 2 

N-Acylpho~phatidylethanol- 
amines 

N -A cylly sophospha tidyl- 
ethanolamines 

Lysophosphatidylcholines 

0,£ 

0.3 
0,3 

0,3 
0,4 

0,5 

1.91 
2 O/ 
1:31 

1.2 

0.4 
0.4 

0.3 
0.5 

0.6 
1.9 
1.6 

2,4 
2.1 
1.7 

30.8 

15.6 
26.3 
2,0 

20.0 
3t .8 
6.0 

27,01 
44,01 
5,3! 

811 
26.0 
26,oj 

3.2 

O8 
i~o 
t.0 

0.6 
0.9 

1.9 
2 6 "  
£401 
3,8 

3,2 
3.,91 

7,0 

4.6 
9.0 

3.7 
5.6 
4.0 

5.7 
9.8 
2.3 

7.2 

4.8 
8.2 

17.8 

26.71 
24.71 
29.01 

24.51 
22.61 
24.21 

15.01 
11.31 
t8.21 

12.21 
I 

14.6 I 
20.6[ 

33.t 5.2 

51 ,~ --  
38,~ --  
C8,C - -  

50,6 - -  
38.2 -- 
65.8 - -  

47.6 1.7 
23.0 6,4 
69,1 - -  

64,4 

25,7 1,6 
38,3 -- 

39,91 60, I 

20.91 79, I 
36,0[ 64,0 
2.01 98,0 

24.3[ 75.7 
38.31 66.7 
IO,O[ 90.0 
33.8] 61.2 
56.71 43.3 
10.3[ 89.7 

19.61 80.4 

34.9[ 65.1 
37.2[ 62.8 

The total fatty-acid composition of the PLs and the position distribution in the acyl 
radicals of the components present in largest amount were established by methods described 
previously [12] (Table i). 

In the mixture of fatty acids from the total phospholipids and from the individual frac- 
tions, 7-8 acids were identified by the GLC method. The predominating acid among the satura- 
ted members for all the phospholipids was palmitic, and among the unsaturated acids linoleic. 
It is mainly at the expense of these acids that a change took place in the fatty-acid compo- 
sition of the phospholipids: The PCs and N-acyl-PEs had similar degrees of unsaturation and 
the PI molecules were more saturated. The fatty-acid radicals present in positions 2 of the 
main PLs were characterized by unsaturation (89.5-98.1%), while the positions i were esteri- 
fled predominantly with saturated acids. 

The Goebelia phospholipids differed from the scurf pea PLs by the absence of PGs [8] and 
by the distribution of fatty acids in the individual classes of PLs. Thus, in Goebelia the 
18;3 acid was localized mainly in the N-acyllyso-PE fraction and to a smaller extent in the 
Pls, while in the scurf pea it was distributed uniformly among all the classes of PLs. 

The results on the position distribution of the fatty acids in the main PL fractions 
enabled us to calculate the possible molecular species: in the PCs and PEs 28 each, and in 
the Pls 56 species. According to unsaturation, these can be given as follows (%): 

Pls. 

PCs PEs Pls 

Disaturated 0.8 3.5 5.8 
Diunsaturated 62.6 55.8 38.8 
Saturated-unsaturated 35.3 34.8 50.9 
Unsaturated-saturated 1.3 5.9 4.5 

Thus, diunsaturateds predominate in the PCs and PEs, and unsaturated-saturateds in the 

EXPERIMENTAL 

The solvents were purified and rendered absolute by standard methods [13]. For chroma- 
tography we used type KSK silica gel: up to i00 B for thin-layer chromatography, and 160-250 B 
for column chromatography. The solvent systems for TLC were: i) chloroform-methanol--25% am- 
monia (65:35:5) [14], and 2) chloroform-methanol-water (65:25:4) [15]. For the water-soluble 
products of acid hydrolysis we used 2% ammonia--methanol (2:3) [16]. 

The fatty acid methyl esters were analyzed on a Khrom-41 gas-liquid chromatograph with 
a flame-ionization detector in a steel column (2500 x 3 mm) filled with 17% of poly(ethylene 
succinate) on Celite-545. The temperature of the column was 196-198=C and of the evaporator 
250°C. The rate of flow of carrier gas (helium) was 35 ml/min. 
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SUMMARY 

It has been established that the composition of the phospholipids of Goebelia pachyc~pa 
is the usual one. A structural analysis has been performed of homogeneous fractions of phos- 
pholipids and it has been found that in the main fractions linoleic acid occupies position 2 
predominantly, and linolenic acid is mainly localized in the N-acyllysophosphatidylethanol- 
amines. 
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COMPOSITION OF THE TRIACYLGLYCEROLS OF THE SEEDS OF SOME REPRESENTATIVES 

OF THE FAMILY LABIATAE 

T. V. Panekina, S. D. Gusakova, 
E. M. Zalevskaya, and A. U. Umarov 

UDC 547.915:665.3 

The fatty acid compositions of five species and the compositions of the triacylglyc- 
erols of 22 species of the family labiatae have been studied for the first time. 
Octadeca-ml2,13-dienoic acid has been detected in five species. The typical com- 
positions of the triacylglycerols differs from those of known plant oils with a 
similar set of fatty acids by the absence of triacylglycerols of the $3 type and 
the presence of the S2U type (0.1-1.6%). The main types are SU2 (5-24%) and U3 
(74-95%). In a comparison of the position-species composition of the oils studied 
it was found that the oils of the plants of this family are distinguished by a 
greater diversity of species of triacylglycerols and also by the nature of the 
distribution of the unsaturated acyl residues between the 1,3- and 2-positions. 
In the majority of oils studied, the 2- position is enriched with the 18:1 acid, 
while the 18:2 acid is distributed predominantly in the 1,3- positions, and the 
nature of the distribution of the 18:3 acid is determined by its proportion in the 
total. 

The position distribution of the acids in triacylglycerols (TAGs) depends to a certain 
degree on the structure of the acyl radicals. In the general case, in plant oils unsaturated 
acyls occupy the 2- position of the TAGs and the saturated acyls the 1,3- positions, in con- 
trast to animal fats where the secondary hydroxyl of glycerol is esterified mainly with sat- 
urated acids [i]. In addition to saturated acids of the C:~ and C18 series, the 1,3- posi- 
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