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FATTY ACID COMPOSITION OF THE PHOSPHOLIPIDS OF THE VEGETATIVE
ORGANS OF THE COTTON PLANT OF VARIETY 159-F AT THE STAGE OF
MASS FRUIT FORMATION

F. Yu. Gazizov, A. Sh. Isamukhamedov, UDC 547.953:665.37
and S. T. Akramov

The qualitative and quantitative compositions of the fatty acids (FAs) of the in-
dividual phospholipids (PLs) of the vegetative organs of the cotton plant of
variety 159-F have been studied. In the PLs of the stems there was a wide range
of FAs (26), a large proportion of which have retention times in GLC shorter than
those of the 16:0 FA., The position distribution of the FAs in the phosphatidyl-
choline, phosphatidylethanolamine, and phosphatidylinositols of the vegetative
organs have been established.

The total fatty acid compositions of all phospholipids (PLs) of the generative organs
of the cotton plant and the position distributions of the fatty acids (FAs) in the main PLs —
the phosphatidylcholines (PCs), phosphatidylethanolamines (PEs), and phosphatidylinositols
(PIs) — have been established previously (see [1]). Continuing work in this direction, we
have isolated individual PLs from the vegetative organs — the leaves, bark of the stems,
stems without the bark, and roots — and have determined their total fatty acid compositions
and the position distributions of the FAs in the PCs, PEs, and PIs.

In the leaves (Table 1), the PL X; contain the largest amount of unsaturated FAs, and
the degree of unsaturation increased in the sequence X, > PCs > PAs > PEs > PIs > Y;. The
degree of unsaturation in position 2 of. the main PLs decreased in the sequence PIs > PCs >
PEs. In the PIs of the leaves there was a pronounced asymmetry of the distribution of the
FAs: In position 1 there was 917 of the saturated FAs, of which 37.3% was due to the 16:0
acid, and in position 2 there was 81.8% of the unsaturated FAs, the main representatives of
them being the 18:3 acid (51.2%) and the 18:2 acid (26.1%). As in the PLs of the generative
organs, in the PLs of the vegetative organs an anomalous distribution of the FAs was observed:
In the PCs of the leaves there were larger amounts of the 18:1 and 18:3 acids in position 1
than in position 2, in the PEs the same was observed with the 18:1 FA., In the PL X, of the
leaves there was more of the 16:1 acid (10.8%), and in the PIs, PEs, and the PL X, there was
none of the iso-16:0 acid. As compared with all other vegetative and generative organs there
was more of the 18:3 acid in the PCs, PIs, and PEs of the leaves, and more unsaturated FAs in
the phosphatidic acid (PAs).

The most unsaturated PLs from the bark of the stems were the PAs (Table 2), and the
degree of umsaturation decreased in the sequence PAs > Y, > PEs > Y, > PCs > PIs > X3. The
asymmetry of the addition of the FAs was pronounced in the PIs (91.3% of saturated FAs in
position 1 and 81% of unsaturated FAs in position 2). In the PEs an anomalous addition of
more of the 18:3 FA in position 1 than in position 2 was observed, The 20:0 acid was present
only in the PIs and PCs. The PEs of the bark contained more of the 18:2 acid than the PEs
of the other organs.
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TABLE 1. Compositions and Position Distributions of the Fatty
Acids in the Phospholipids from the Leaves

Pis PCs PEs
Fatty acid tot. | P95+ | tor, | POS. | op | POS. Fas | x, ¥,
2 2 2
9:0 0,14 6,14 0,1} 0,1 — - — — —
10:0 — — 0.1 —_ — — — 0,81 8,7
Unidentified — — 02| 0,2 0,4 — 0.2 — —
12:0 — | = Vol o1l o2y — 1 o3| o1t o7
14:0 0,9 04| 03| 0,4 0,84 03| 06| 0,7 1,9
Unidentified 1,61 0,4 06,4} 0,3 0,6} 0,31 0,7 0,5 1,2
Io-i6:0 — — 0,3! — — — 0.4 — 1,0
i6:0 35,91 14,5132,6122,5124,8111,8]32,9]21,6] 30,7
16:1 159 09] 061 0,7) 2.6 28] 2.0110.8| 2.0
Unidentified 2,1 6,7} 09| 0,4 85157 1,4 — 2,9
23| — | — | S| =S = =1 ~125
Is0 -18:0 0,5y 0,8y 0,9 0,6 03| 04| 0,8) 0,8] —
18:0 3,20 1,31 2,5 2,41 1,8 1,8] 3.0} 221} 5,9
18:1 42| 36| 4,6| 63| 4,1 | 3,2| 56} 57| 6,7
Unidemtified 351 — - —_ —_ _ — _ —
18:2 13,3 126,1 17,3 14,1 1145]250]( 6,2 3,9]| 14,3
20:0 4,5 — — — 2.1 0,51 3,3| — 8,5
18:3 26,0 | 51,2 139,1151,9|29.3|38,2132,6]529] 21,0
Ig 54,6 18,2 138,4|27,049,5]30,8]|43,6]26,7] 56,0
Iy 45,4 181,861,6(73,0]50,51{69,2|56,41]73,3]| 44,0

TABLE 2. Composition and Position Distribution of the Fatty
Acids in the Phospholipids from the Bark of the Stems

PIs PCs PEs
Farty acid ror, | POSs lror, pos. | yor. pos. FAs ¥, X, v,

2 2 2
9:9 0.8 — 02! 01| 05} 0,1 ] — | 0,1 — -
10:0 — | -] =] - = =] =102]| 10] -
07| — | 40| 07] 0,1 — | — | 48] — { 2.0
Unidentified . — 0,1 0,1 — — — —_ 0,8 —_
12:0 4,31 — 1 05] 6.3{ 1.4 0,11 03] 0,3{ 0,3]-9,3
50 -14: 0 01 0.1 01 0,1 0,21 02] < | — | — | —
14:0 521 07! 1,67 0,8" 06| 10, — | — 07| —
Is0-15:0 | =1 = — 1 0o1] 01t} 03] 12| — | 08
Anteiso-15:0 21 0,3 . — 0.4 0,1 — — — —
Unidentified 20| 07] 0,9 0,3 0,5 08| 0,4l 06} 0,7] 0.7
Is0-16: 0 621 03] 04| 03] 03! 0,2 04 — 0,6 —
16:0 239119,3[291|141[31.3]2211]250)9.8149,2]33,2
16: 1 130 1,5 1.8l 1,4 1.5] 284 09| 25| 1,5] 1.7
Unidentified 6,71 0.6 1.31 03| o9 1,3 o7 1,21 0,9 1.3
Iso-13:0 L,o| 1.1 12V 1,21 13] 0,8} 0,8 — 1,0] —
18:0 10,71 32| 3.5| 1.4 26| 44 2.8 3,71 4,8} 3,1
1811 69 721104 88 7.0]12,4) 86/143] 6,6] 9.9
18:2 19.5138.6 9663533501383 }37,7[32,5]17.6]321
20:0 20 — | 23| 05] = - = = = —
18:3 13,5264 116.0 31,6163 |153122,1]1!,6]14.3]14.9
g 58,8 | 26,3 | 45,2 | 19.9 [ 40,2 | 31,2 | 30,7 | 38,9 | 60,0 | 41.4
u 41,2 173,71 54,8/ 80,1|59,8|68,81|69,3{61,1]40,01]358,6

As compared with the PLs of the bark, the PLs of the stems contained a larger set of FAs
(Table 3). 1In the PCs there were more unsaturated FAs, and the PLs formed the following sequence
of increasing unsaturation: PAs > PEs > PCs > PIs > Y5 > Ys > Y, > X,. There was an increased
amount of the 16:1 FA in the PL Y, the PEs, and the PIs. On the whole, for the PIs, PCs, and
PEs no anomalous distribution of the fatty acids was observed but it was observed in relation
to the 16:0 and 18:3 acids in the PIs and the 18:1 acid in the PCs and PEs.

The phosphatidylinositols of the leaves of the bark and stems usually came after the
PCs and PEs with respect to their contant of unsaturated FAs, but in the roots they came
first (Table 4): PIs > PCs > PEs > PAs > Y; > X;. There were large amounts of the 15:1 FA
in the PIs, PAs, Y;, and PEs. The PL X, contained more of the 9:0 acid (16.0%) than the PLs
of the other organs. There were more saturated acids (Ig 93.2%) than in the other PLs. An.
anomalous addition of FAs was observed in the case of the 18:1 acid in the PIs and PCs and
the 16:1 acid in the PlIs.
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TABLE 3. Composition and Position Distributions of the Fatty
Acids in the Phospholipids from the Stems without Bark

! Plis PCs PEs

Fatty acid tor, 505. tot, gos. tof, %os. PAS | vi | X, | ¥y | ¥
9:0 — 1 02 02| 05 01| —| —| 07 —

10:0 — ] - 1,00 1,8 0,4 0,4| 0,1 , 5,6 1,7
Unidentified 54 06 1,3 — | 0,2 0,1 1,00 6,2) — | 7,9 7.2
11:0 0,11 o1 0,20 0,1] 2| — | < —1 =| = =
Unidentified — | —41 09 0,3 0,6 — — | -] 19 —]| —
12:0 5.2 0,6] 1,3 0,8| 2,20 0,41 1,1} 7,3 54| 4,9 -
Unidentified 6,8 1,2 3,3] — 1,1 ~— 0,8 3,6 — | Tr.] —
06 —! —1 — | S| — | =1 =] = | —
Is0-14:0 03 1 —| = o1l o] —| —| —| —| —
14:0 1,9 1,9 0,4 0,6 1,20 9091 0.7 1,99 0,8 0,9 1,8
Iso-15:0 e e 0,3 — - —| 1,8 —| ~—
Anteiso-15: 0 0,3 06 0,50 — | 03 — |01 —| = —| —
Unidentified 1,00 1,3 I,1] 0,8| 1,3 o6 07 1,5 1,7 0,8 1,8
Is0-16 10 0.5 0,5 0,6/ 0,5} 0.6/ 021 07 —| 0.6 0,4 0.7
16:0 32,5| 34,6 32,9| 30,5 | 33,6{ 22,0 | 29,1] 27,9} 45,5( 37,6| 38,0
16:1 2,6 2,90 1,3 0.8 2,7 1,1 1,1 4,9 3,3] 1,2/ 3.1
- 1,00 1,5 0,9 0,7 1,1] 0.a| 2,0 2.6/ 1,90 0,9 2,0
Unidentified —f — | 03 04] 09 05| —{ —| —|] - -~
Is0-18:0 1,4, 0,9 1,1 1,0 1,00 o,6 2,6/ 3,1 1,1; 2,1 3,0
18:0 1,60 2,3 €9 1,11 30 11| 0,9 57 4,9 3,5 6,7
18:1 4,9 7,6 9,9 89| 6,9 54| 58 5,8 5,7 54 6,9
Unidentified = = 2,0 — — -1 18] —| —
18:2 19,7} 34,5 24,8} 35,3 | 28,2 50,3 | 35,8 16,3 10,9] 23,9; 21,0
20:0 1,3] 1,6/ 2,20 1,61 1,90 1.3 1.6] —| 4.6/ — | —
18:3 13,00 7,3 11,6/ 14,7 | 9,9 145 | 15,9 10,7] 2,0| 8.8/ 7,8
Yg 59,9) 47,7] 52,4| 40,3 | 52,3 28.7 | 41,4] 62,3] 78,1| 60.7 61,2
Iy 40,1| 52,3: 47,6] 59,7 | 47,7| 71,3 | 58,6| 37,7| 21,9] 39,3| 38,8

TABLE 4. Composition and Position Distributions of the Fatty
Acids in the Phospholipids from the Roots

PIs PCs PEs
Fatty acid tot, |Pos. tot, |POS+ |tor, | POS. PAs v, X,
2 2 2

9:0 — — — — — — - — | 16,0
10:0 02, 02| — | — | =] =} — | — | =
Unidentified — — 0,2 0,2, 0,11 0,1 — — —
12:0 0,1 0,1/ 0,2/ 0,3 0.2 0,2! 3,21 2,9 39,0
Iso-14:0 o,1| 0,1 ] — — |02} 02| = | =2 | =
14:0 2,91 04| 051 08| 34| 1,4 40| 48] —
Iso-15: 0 05 — | — | = | 03] 04| = | = | -
Anteiso~15:0 0,2 0,2 — — 0,4| 0,6 — — —
Unidentified 22, 04| 05| 06| 26| 1,5] 3,2] 3,5 2.8
Iso~16:0 0,7 0,3| 0,2 03| 0,2| 0,2 — — —
16:0 30,0 | 13,5 45,01 21,0|33,3] 25,3 | 45,2 44,8 28,0
16: 1 5,6 1,2 1,2 1,6 | 3,6 4,1 48| 4,01 2.4
Unidentified 2,41 06| 0,6 08| 3,7, 24| 25 7.4| 3,6
1s0-18:0 2,21 0,9| 0,6| 0,8 0,8 1,4 - — —
8:0 7,00 1,4 2.1 2,1| 87! 6,2 7,014,9| 3,8
18:1 7,91 7,9 11,0 129|13,4| 9,4 9,3 9,91 4,4
18:2 21,0 | 41,4 1 26,0 | 38,0 | 14,7 | 18,9} 13,0 | 5,1 | Tr.
20:0 0,9 — | = | 2 {1221 — = | =
18:3 16,0 | 31,4 ;11,9]20,6 | 132|256| 7,81 2,7 | T

g 49,51 18,1 149,9 26,9 | 55,1 ]42,0!65,1}78,3]|93.2
Iy 50,5 | 81,9 | 50,1 | 73,1 | 44,9 | 58,0 | 34,9 21,7 | 6.8

On comparing the fatty acid compositions of the PLs of the vegetative organs, it is
possible to observe the following situation: The amounts of the 18:0 acid in the PCs, the
18:1 acid in the PEs, and the 18:2 acid in the PIs increased from the leaves to the roots;
the amount of the 18:3 acid in the PAs and in the PL Y;, of the 20:0 acid in the PIs, and
of the 18:2 acid in the PL Y, decreecsed from the leaves to the roots; the amount of the 16:0
and 18:0 saturated acids in the PL Y, increased from the roots to the bark; the amount of the
16:0 acid in the PL Y; increased. from the leaves to the stem; the total unsaturation of the
PEs rose from the leaves to the roots.
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Generalizing the results of our study of the fatty acid compositions of the generative
and vegetative organs of the cotton plant of variety 159-F at the stage of mass fruit-bearing
the following can be said: The PL X, in all the organs apart from the leaves is the most satu-
rated fraction, and the PAs from the bark the most unsaturated. The amount of the 18:0 acid
in the PIs from the bark is unusually high, and the amount of FAs in the developing organs is
three times more than in the ripe seeds [2], which explains the presence of the far larger
number of molecular species of PLs that the plant organism requires, Of the total number of
fatty acids, more than half is represented by FAs with shorter retention times on FLC than
the 16:0 FA, and the PLs of the stems contain the largest set of FAs and the PLs of the leaves
the smallest set, in comparison with the other organs. Anomalous features of the addition of
the FAs in the PLs are explained by the necessity for the formation of membranes in these
orgens, which does not exclude the possibility that these PLs are specific for the membranes
of the organelles of the cotton-plant organs studied.

EXPERIMENTAL

The investigation was performed as described in [1].

SUMMARY

1. The qualitative and quantitative compositions of the fatty acids of the individual
phospholipids of the vegetative organs of the cotton plant — the leaves, the bark of the stems,
the stems without the bark, and the roots — have been studied. The stems have the largest
range of fatty acids (26) and a large proportion of them have retention times in GLC shorter
than that of the 16:0 acid.

2. The position distribution of the fatty acids in the phosphatidylcholines, phosphatidyl-
ethanolamines, and phosphatidylinositols in the vegetative organs have been established: The
unsaturated acids predominate in position 2 and the saturated acids in position 1, but there
are deviations and the possibility that this situation is necessary for the developing plant
is not excluded.
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PHOSPHOLIPIDS OF Phaseolus aureus. 11

R. R. Akbarov, Kh., S. Mukhamedova, UDC 547.953:665.37
and S. T. Akramov

The fractional and fatty-~acid compositions of the total phospholipids of the mung
bean of the Angelika variety have been studied. It has been established that the
compositions of the fatty acids of the total phospholipids of this variety and of
the variety of mung bean studied previously, and their individual fractions, dif-
fered quantitatively from one another.

Continuing an investigation of the phospholipids (PLs) of the mung bean Phaseolus aureus
Roxb. [1], we have studied the phospholipids of the seeds of the variety Angelika from the
1976 harvest collected in the experimental station of the Central Asian Branch of VIR [N. I.
Vavilov All-Union Scientific~Research Institute of Plant Husbandry].

The isolation of the total PLs and their purification from accompanying substances were
carried out as described previously {1]. The yield of the purified total PLs was l.4% on
the total weight of the air-dry seeds.
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