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EFFECT OF A WILT INFECTICN ON THE NEUTRAL LIFIDS OF COTTON LEAVES
5. G. Yunusova, S. D. Gusakova, Ki. T. Mirzaazimova, UDC 677.21:581.45:547.%15
A. I. Glushenkova, S. A. Usmanov, and Yu. Ikramov
The composition of the neutral lipids of leaves of a cotton plant of the wilt-
resistant variety 175-F, the set of components in the fatty acid composition
of the 1ipid classes, and the partial structures of the triacylgiycerides have
been determined. The changes taking place in the composition and structure of
these lipids on artificial infection of the plant by the fungal pathogen Ver-
ticillium dahliae have been elucidated.

We have previously reported the gualitative composition of the cell lipids of young
cotton leaves of the wilt-resistant variety 175-F [1]. The object of the present investi-
gation was a comparative study of the changes in the neutral lipids {NLs) of the leaves
of this variety on artificial infection of the plant with the pathogenic fungus Verticil-
lium dahliae Kieb.

For analysis we used leaves gathered from healthy (I) and infected {II) plants. First
the surface lipids were eliminated from the leaves, and then the cell lipids were extracted
and these were separated by the CC method into NLs and glyco- and phospholipids. The yield
of NLs was 30.0 mg/g of dry leaf tissue for {I) and 30.2 mg/g for {II) or, in relation to
the weight of total lipids 42.8% {(I), and 51.1i% {II).

The neutral lipids were separated by a combination of CC and preparative TLC into
individual classes the identification of which was made by spectral and chemical methods.
The chlorophylls and carotenoids coextracted with the NLs underwent partial change during
the process of extraction of the NLs and the amount was therefore determined from the weight
of the native and modified forms isolated on CC.

Institute of the Chemistry of Plant Substances, Uzbekistan Academy of Sciences, Tash-
kent. - Translated from Khimiya Prirodnykh Scedinenii, No. 5, pp. 477-483, September-October,
15%2. Original article submitted December 30, 15%1.



TABLE 1. Composition of the Neutral Lipids of Healthy (I)
and Infected {II) Cotton Leaves
~ Sample I Sample II
. mg/100g |% on the |mg/100g|% on the
Class of lipid of dry |weight of [of dry |weight of
tissue Ithe lipidsitissue |1ipids
Hydrocarbons:
a) n-alkanes, n-alkenes, and alkyl-
and alkenylbenzenes 140 4.6 100 3.3
b) n-alkeres and arylcycloalkenes (?) 6u 2, 50 L7
¢) squalene, alkyl- and alkenylbenzenes 70 2.3 50 1,7
d) carotenoids 110 3,6 130 4,3
Fatty acid esters with
a) alkan-l-ols 70 23 70 2,3
b} cyclic alcohola 120 4,V 5) 1,7
Plastogquinones 50 1,7 50 1.7
Tocopherols 30 1,7 20 0.7
Iriacylglycercls 120 4.0 6u 1.9
Polyprenols ] 289 9,2 30) 9,9
Free fatty acids and xanthophylls 259 8,3 269 8.6
Alkan-1-ols 110 3,6 70 2,3
Iriterpenols + 4-monomethylsteroids Ir. - Ir.
_Phytosterols 210 6,9 20 6.6
Diacylglycerols 140 48 160 5,3
Fatty hydroxy acids and bydroxyacylacyl-
glycerols - 70 2,3 130 . 4.3
Monocacylglyerols 40 1,3 50 1,7
Chlorophyll pigments - 1140 37,6 1270 42 0
% -1ipids 3030 100 3020 100
TABLE 2. Composition of the Hydrocarbons of the Leaves of
a Healthy Cotton Plant According to Mass Spectrum
Frac- General - . ]
; M+, Composition
tion formula miz mp _ Ma:Ln component
CpHopcs 240—338 Cir—Cos Cuy
1 n H'Zn 210—‘336 Cls—c‘qs C15
2 Hop_g 204 -0 Cis—~Cas - Cis
2 Hon s 230328 Cir—Cas Ciz
c n Hi’u 238364 C 17“‘C25 Cn
2 C.Hop 10 242340 Ci7—Cos (o
Cn H.:'n-S 246400 Cio—Css Coo. Ca
3 CoH:ps 286—342 Ca—Cas Cos
CaHonpo 410 Cso
It can be seen from Table 1 that the infection of the leaves with the pathogen did
not affect the qualitative set of components of the NLs. More than one third of the weight
of the NLs (I) consisted of chlorophyllic and carotenoid pigments, and their proportion
in {II} was greater. An increase in the amount of pigmeats in. the. photosynthetic tissues
in response to fungal and viral infection have been reported for resistant varieties of
piants {3]. When the pigments were left out of zccount, the amount of NLs proper in sam-
ple {I) was 17.8 mg/g of dry tissue and in (II} 16.2 mg/g of dry tissue, and, thus, damage
by wilt somewhat lowers the level of NLs in cotton leaves. In the NLs of sample (I} poly-
prenols, hydrocarbons, and fatty acids {(FAs) predominated, and in the NLs of {(II), poly-
prenols and FAs. The infected leaves contained a considerably smaller amount than the
healthy leaves of triacylglycerols {TAGs), tocopherois, and FA esters with sterols and
triterpenols but almost twice as much hydroxy lipids.
According to UV and mass spectroscopies, the hydrocarbons of the two samples con-
sisted of mixtures of n-alkane, n-alkenes, alkyl- and alkenylbenzenes, and squalene.
The mass numbers, M7, and main components of the hydrocarbons are given in Table 2.
According to results {(Tables 1 and 2), in the NLs of (I) and {II) aliphatic and aromatic
hydrocarbons with 15-17 carbon atoms predominated. Under the influence of infection, the
ievel of nhydrocarbons in the NLs fell.
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TABLE 3. Fatty Acid Composition of the Lipids of Healthy
{I) and Infected {II) Cotton Leaves (GLC, 7)
. Neutral Esters | L¥iacyl-. j2-Monoacyl- Free fatty monoacyl-
Acid | 1ipids glycerols |clycerols |. 2¢ids "[glycerols
I 1] n it} n TR
12:0 | 1.0 13{2 | 1| — 07| = | = | Lif1s] = <
14:0 3,41 4,8%3,5 3,8 9 3,1 26| 2,81 3,315810,20,09
15:0 0,3 0,9 |Tr.%x 5,41 v,3| 0,3} 0,81 0,2} 0,9}11,0}. —| -—
16:0 222144,6122,0139.9]244|22,1123,8]32,0}41.8155,130.6147,7
16:1 261 2,21 26} 3,04 1,61 2,4 35} 36| 6,1]2,0}13,413,4
17:0 0,7} 03¢ Tr. | Tr. { Tr., 0,51 2,9 1,6 | Tr.. |Ir. — -
14:0 36 49| 47|11,3) 81} 47} 9,6| 8,8} 6,5]52 Tr. |Tr.
18:1 [13,R}14,0117,0]16,4128,5}21,628,5(27,028,5]13,8127,2 22,6
18:2 2511111 27,6) 2,611541}13,5(23,7|120] &,616.7[16,4| 8.8
18:3 19,9 115,91 15,4107 | 13,8 | 31,1 461120 3,21.8.9(22,2116,6 .
20:0 Tr. | Tr. 6,04 3,41 — _ —_ —_— | Tr. {Tr. | e | —
Zsat 31,2 1558|37,4167,3134,7]31,4139,71454]53.6168,6130,8 [48,6
at | 68,8 | 43.2 | 62.6|32,7|65,3| 68,6 60,3 54,6 46:4°31,4169,2 (51,4
*Traces of the 21:0-26:0 fatty acids {(mass spectrum).
**Traces.
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TABLE 4. Position-Species Composition of the Triacylglyc-
erols of Healthy {I) and Infected {II) Leaves of the Cotton
Plant {mol. 7)
Main species I Main Species Iz
PPC 5.5 Lelele 6.7
PrLe 5.6 PPLe 4.8
PGC 5.4 LieLe 4.7
rOLe 5.2 PCLle 4,1
OfLe 5.1 OPLe 4.1
PLe 5.1 PLeC 4.1
Plele 4.8 PlLele 8.3
GCLe 4.6 Lerie 4.1
OLele 4.3 OLele 6.8
46.0 47.7
Others:
for sample {I):
22 species — 1-3.0 each
3 species — <1.0 each
for sample {II):
21 species — 1i-3.5 each
7 species — <1.0 each
The distribution of the 16:0 acid in the sn-2 position is considered & feature of
the biosyntheses of other glycerolipids {phospho- and glycolipids) in the leaves of higher
plants and, namely, as an indication of the prokaryotic route of their formation. The
species with unsaturated C,z; FAs in the sn-2 position are bicsynthesized by a mechanism
characteristic of eukaryotic cells [5]. Our results show that this may alsoc be valid for
the biosynthesis of TAGs and, comseguently, in sample {I) there was a higher proportion
TA cies of the prokaryotic type, an ) of those of the eukaryotic type.

Cu
i
=
[N ~~ W
[
4

¥
he polyprenols were investigated by IR and mass spectrometry. In both samples a
mixture of nine isoprenols with numbers of isoprene units n = 6-14 and a predominance of
undeca~ and dodecaprenols was found. As minor components there were seven with n = 8-14,
which were assigned to dolichol and its lower isoprenologues. Appreciable guality differ-
ences were detected in the compositions of polyprencls of the two samples.

The free fatty acids of the two samples were, according to the results of GLC anmaly-~
sis, enriched with the 16:0 acid, the level of which rose under the influence of infection
{(Table 3). Of the unsaturated components in the free FAs the amount of the 18:1 acid had
fallen considerably {(2-fold), while the amount of the 18:3 acid had risen.

Monoacylglycerols. As for the other acyl-containing classes, a higher degree of total
saturation of the acyl residues was characteristic for the monocacylglycerols of sample
(1II) than for those of sample {(I) {Tabie 3).

.l

The pigments detected in the NLs (I} and {II) by UV spectroscopy were chlorophylil
"a" and B-carotene, and the products of their transformations.

Thus, in young healthy leaves of a cotton pliant of the wilt-resistant variety a quarter
of the weight of the totel lipids consisted of NLs (without taking the pigments into ac-
count), in which polyprenols, hydrocarbons, and free FiAs predominated. For the acyl-con-
taining NLs, with the exception of the wax esters and free FAs, a high degree of unsatura-
tion was characteristic. The main unsaturated residue in the esters was that of the 18:2
acid, while in the TAGs, the monoacylgiycerols, and the free FAs it was the 18:1 variety.
The free FAs were enricned with the 16:0 acid, which was dominant among the saturated acyls
in &1l the 1lipid classes of the leaves.
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The monoacylgiycerols {Re 0.1, system 5) had bands in the IR spectrum at vmaxfilm
{em™') 3100-3600 {OH...C), 1740, 1250, 1170 {(0C0), and, after alkaline hydrolysis, FAs with
the composition shown in Table 3 were found in the products isolated by extraction with
diethyl ether.

The pigments of the chlorophvll group were eluted from the columm together with the
polar components of the NLs. According to the results of TLC in system 6 sampie (I) con-
tained three groups of pigments. with Rg 0.45, 0.53, and $.73, and sample (1), addition~
ally pigments with Rf 0.45 and 0.56. The UV spectrum of the pigments-isolated {TLC, sys-
tem &) showed absorption bands of chlorophyll "&' at Ay.,@°®tOR€ {(am} 430 and 662 {Rf 0.53)
and the products of its decomposition at Ap,y@CeTONe 457, 534, 667 (Re 0.73); ipggdcetone
410, 504, 534, 666 (Re 0.56); hygaxdCetone 4312, 432, 520, 560, 658 {Re 0.4%); and Apaxacetone
406, 426, 660 nm {R¢ G.45) {217].
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The carotencids (Rf 0.6, system 2) were identified from their yellow-oran
I
&4

: : - N o )
tion and their UV spectrum, which showed bands at Ayg2Cet0N€ {(nm)
sponding to B-carotene [ZZ].

The zanthophylls {(R¢ 0.34, system 6) absorbed in the UV spectrum with Ayax2¢®TONe {nm)
440, 465, 477, on the basis of which they were assigned conjecturally to modification pro-
ducts of R-carotene [22].
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