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l%e composition of the neutral lipids of leaves of a cotton plant of the ..... 
resistant variety 175-F, the set of components in the xauuy = .... acid composition 
of the lipid classes, and the partial structures of the triacylglycerides have 
been determined. The changes taking place in the composition and structure of 
these lipids on artificial infection of the plant by the ±m,ga± = .... pathogen Ver- 

uzc~±,z~-a dahliae have been elucidated. 

We have previously reported the qualitative composition of the cell ,±p±u~ ..... of yo~Ig 
cotton leaves of the wilt-resistant variety 175-F [I]. The object of the present investi- 
gation was a comparative study of the changes in the neutral lipids ~'~ ~z~sj of the leaves 
of this variety on artificial infection of the plant with the pathogenic fungus ¥erticil- 

li~l~ dahliae Kleb. 

. . . . .  ne~±L~y ~ ± )  and infected /~ plants• First For analysis we u~u leaves gathered from .... ,... z,~ 
the surface lipids were eliminated from the leaves, and then the cell lipids were extracted 
and these were separated by the CC method into s~ .... and glyco- and phospholipids. The yield 
of NLs was 30.0 mg/g of dry leaf tissue for z~ .2 <±~ and 30 mg/g for ~ ~±~) or, in relation to 
the weight of ..... ~ u ~  lipids ~=.8~ and 51.~ ~,±) i'], 

The neutral lipids were separated by a combination of CC and preparative ~'~uu into 
±ndxvxuua~ classes the ~= ~ : # =  - ~ =  " ' ~ =  ±uenu±±~c~u±on of wn±cn was made by spectral and chemical methods. 
The ~ -" ~ -~ carotenoius wzu~ s~ cn,o~opny~±s and = coextracted ...... the .... underwent partial change during 
the process of extraction of the ~ .... and the aaount was therefore uetermined= from the weight 
of the native and modified forms isolated on CC. 
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• ~E Composition of the ~eu~r~ . . . . . . .  Lipids of nea~ny . . . . . . .  '~/ 

and Infected r~ ...... ~x2 Cotton ~dve~ 

Class of l i p id  

Hydrocarbons: 
a) n-alkanes, n-alkenes, and a l k y l -  
and alkenylbenzenes 
b) n-alkenes and arylcycloalkenes (?) 
c) squalene, alkyl- and, alkenylbenzenes 
d) carotenoids 

Fatty acid esters with 
a) alkan-!-ols 
b> cyclic alcohola 

Plas toquinones 
Tocopherols 
Triacylgl$cerols 
Polyprenols . 
Free fatty acids and xanthophylls 
Alkan-l-o is 
Triterpenols + 4-monomethylsteroids 
Phytostero is . 
Diacylglycerols 
Fatty hydroxy acids and bydroxyacyldzyl- 
glycerols 

Monoacylglyerols 
Chlorophyll pigments 
7. -lipids 

I Sample I I Sample II 
~/  100g ~ II On the I r /~/" /OOg ~ on the 
of dry #eight of ~of dry weight of 
tissue ~he lipids~t~ssue lipi_ds 

164~ 3 4.6 
2/3 

70 2,3 
II0 3,6 

70 2 3 
129 4,u 

1,7 
'1,7 

I20 4.0 
280 9,2 
259 ,% 3 
I 1O 3,6 
Tr. 
210 6,9 
140 4,6 

70 2,3 
40 1,3 

1140 37,6 
303-0 1o0 

I ~  3,3 
1,7 

~0 ' 1,7 
I 4,3 

70 2,3 
5) 1,7 
50 1.7 
20 0.7 
6~ ] ,9 
~00 9,9 

70 2,3 

6.o 
[60 5,3 

~0 4,3 
~ 0  l ] ' 7 

27O 42 0 
)20 103 

TABLE 2. Composition of the Hydrocarbons of the Leaves of 

a nea~u.y Cotton Plant According to ..... ~ Spectruai 

Frac- General M+, m[z Composition Main component 
tion formula 

Ca H2=+2 
C= H~. 
Ca H2._6 
Cn H2n-8 

C n H o. 
Cn H2n-:0 

C: H.._ s 
C. H~n... 8 
C~ H .~.~_ m 

240---338 
210--336 
20~ - 0  
230 - 328 

238--364 
2~2-340 

246--400 
286--342 
4/0 

C~s--Q~ 
C~ S ~  ~ l 

Cn--C:~ 

C 17--C2.5 

C~ -Q~ 

Ct9--C..25 

Go 

C17 
C~5 
Cz5 
Cz~ 

C17 
C,.- 

C20, C~! 
C= 

It can be seen from ~" ~ • ab-e I that the infection of the leaves with the pathogen did 
not affect the qualitative set of components of the .... . ......... ~,~ note u**ah one third of the we-gnu" -" '-~ 
of the "~- z~x L~,~ <±2 consisted of cnmoropnyx±±c ........ and carotenoid pigments, and their proportion 

~a) was greater. A~I increase in the amomlt of pifJnents in the~ photosyn~thetic tissues 
in response to fu~igal and viral infection have been reported for resistant varieties of 

L3j. ~%en the pigments were left out of account, the amount of .... proper in sam- plants r 

k-) was lJ.o mg/g of dry tissue and in kl±J 16.2 mg/g of dry tissue, and, thus, damage 
by w~u somewhat lowers the ...... of .... ~v~± in cotton leaves. In ~ ...... :,,~ of s~u-aple ~-j poly- 
prenols, hydrocarbons, .... fatty acids :~ <zns/ predominated, and in the .... of t~ ~ k±~), poly- 
prenols and FAs. The infected leaves contained a considerably ~ma±~=r amount .... Lna. the 
.ea~u.y leaw~-s of triacylglycerols z~ ~-n~sj, tocopherois, and z~ esters w--u sterols and 
triterpenols but almost twice as much hydroxy lipids. 

According to 5~' and n~ss spectroscopies, ~ . . . . . . . . . .  " " un~ .yurucarbons of the two samples con- 
sisted of mixtures of . . . . . . . . . . . . . . . . . . . . .  n-a~a,]~, n-~e,.e~, ~Ky±- and ~-~eny-~u~n~eu~, and squalene. 

r~_ _ 2. • **~ mass n~m~bers, ~.fr, .... main components of the hydrocarbons are given in .... 
<zab~s I and in the NLs of (I) r~ nuuu~u±,,g to results ~ ~ "  "~" ], and k-~m2 :~-pz,~uzc and aromatic 

.5-.z carbon atoms predominated. Under the influence of infection, the hydrocarbons with " '~ 
level of hydrocarbons in the ~,,,~ .... fell. 
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• AB~ 3. =auuy= . . . .  Acid Composition of the Lipids of . . . . . . . .  neaauny 

~ )  and Infected ~ ~ ' ~  k±±~ Cotton Leaves k~u, 4) 

Acid Esters 

12=0 
14:0 
15:0 
16:0 
16:I 
17:0 
"I~:0 
18:1 
18:2 
1~:3 
20 =0 

Zsat 
r-tm~at 

Neutral 
lipids 

Triacyl- 
glycerols 

1,2 1.5 -- 0,7 
3,5 5,8 1,9 3, 1 
;r. ='d= 5,4 ".3 0.3 
22.039.9 !4,4 !2.1 
~/2;6r 3,0 1,6 2,4 

Tr. 7r.. O, 5 
4,7 11.3 8,1 4,7 

17,0 16,4 !8.5 .>1,6 
27.6 2,6 5,4 3,5 
15.4 lO 7 ~.8 H,I 
6,0- 3,4 -- 

37,4 67.3 ;4,7 ~1,4 
62.6 32,7 ;5,3 i8,6 

2-Monoacyl~ Free. fatty I Monoacyl- 

' " ]  ' " / t:. i L  

3 ,35 .8  
0,8 0.2 0,9 1,0 

23,8 ~2,0 !t.8 55,1 
3.5 3,6 6,1 2.0 
2,9 ],6 I'r.. Tr.  
9,6 8,8 6,5 5,2 

28,5 !7,0 !8,5 13,8 
23.7 2 0 ~,6 6.7 
4,6 2,0 ~.2 .8.9 

3--79, ~T4 ~r. Tr. iL6  68,~ 

60,3 i4,6 16;4 31,4 

i07 
8,4 

Tr. 
~7,2 
16,4 
~2,2 

59,2 

1.0 I 13 
3.4 • 4',,~ 
03 

22'2 I 0,9 44,6 

3,6 I 4.9 
13.~ [14,0 
32,5 I II I 
19,9 ?£ Tr..  

68,8.1 43.2 I 

47,7 
3,4 

Tr. 
22,6 

I6,6 

48;6 
51,4. 

*Traces of the 21:0-26:0 fatty acids (mass spectr~n0. 
**Traces. 

The ester fraction was recrystallized from diethyl ether with cooling, giving a pre- 
cipitate of wax esters and esters of ~=' ~ with cyclic alcohols. 

According to the results of mass-spectrometric analysis, the main components of the 
wax esters of the NLs of the . . . . .  nea-Lh~ leaves were esters of ~26--u32 - ~"~ ~-- "~ ~ Iz-~K~L~O~ with the 
,-- ,o:0 .... ~.~ zu:0 and zo =as, w,Lz~e in the .... of the infected leaves they were esters of the same 

ethanols with the 16:0 acids. 

Esters of FAs with cyclic alcohols were investigated by mass spectrometry and GLC 
71 I 2. ~ _=1 I._ -" in the form of the initial fraction and the products of its a-~a±~ne ny~ro~s±s. It was 

found that these esters consisted mainly of 4-demethylsterols (phytosterols), 4,4-d~unlethyl- 
.... (triterpenols), and 4-monomethylsterols (see the Experimental part) and the FAs uero-m 
sho~n-~ in z~b-e 3. zne mass spectr~ showed that in the esters 24-methylenecycloartanol 

was esterified selectively ...... w~ua the ±u:u"" ^ and 18:3 ~"'~ (sm~ple I) or with the ~u:~'- 0 FA (s~n- 
ple ~ ±±~. Such selectivity of esterification of the FAs was not observed in the other cy- 
clic ~ ~ ~ -n-s a.cono-s of ~-" fraction. 

~b-e~ I and 3, infection of the cotton plant with wilt did not affect According to .... 
the amount and composition of the wax esters of the NLs of the leaves but caused a more than 
twofold fall in the ~ level of esters of FAs with cyclic alcohols, which was accompanied 
slmu~u=neou~±y by a sharp decrease z,~ =_~ =~ :2 <~u-zuzu) in the level of the 18 component of their 
acid fraction and a rise in ~una ~u of the saturated acids, except for the ~ ^ ~' / ~ J : U  _r' , t . l .  

r'ml. 
• ~e sets of free =' ~ " = a±K=n---o-s and phytosterols of the two samples determined with the 

aid of mass spectrometry did not u-~-er=-'== " from that detected in the esters. 

~rzacyxg-yceroxs. ~le -auu~ acids of the two samples obtained after a~Kax-ne hydroly- 
sis of the z~s had compositions /~ ~ • au-e 3) ....... that the ~'~ s,~ow-ng infection of the plant was 
accompanied by a rise of the ±o:'° 3-containing species of ~'~n=~ and a =±a±-~ ~ in the species 

wz,..n ~o:- in ~ leaves. 

The structure and compositions of the .... ~n=~ were determined by the method of pancreatic 
nydru±ys±~, which gave the set of the =='-n~ of ~-monoacyagzTce~oks shown in Table 3. ~u~e 
4 gives the position-species composition of the .... ~n~ calculated from the results of enzymatic 
n>uro±ys±s, where P is the sum of the saturated acids, 0 ~-~ of the monoenoic z~, and 
L represents the ~o;'° 2 and Le the -0:3 acids. 

It can be seen from ~ ~ -~ ±=bxe 4 that the main molecular species of the .... from s~mple 
" "  ~-uu , and ~o;3 ~±) consisted of approximately equal proportions of species with ...... -u:0, 18:1 "~ 
acids in the sn-2 position r~,. ~ L~U.6, 15 2, and ~' 2 "-" " "" ' " - \  . ±~. ~mo-. /o~, respectively] . ~**~'-- sa~ple ~±-} 
the ~-~ounts of ............ TAG species ...... the 16 ............. u~ ana~o~u~ w±u,, :0 and, p~ru-cu±ar-y, with the ±o;~ I 
acid had ........ -~±±en, =n~ those with the 18:3 acid had doubled. Con m-,on for the two samples 
was the absence of appreciable amounts of .......... the 18:2 ,n=~ w~u~, acid in the central position 
of the molecule, while such molecular species are characteristic for the .... ~w~ of the seeds 
of higher plants [4]. 
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TABLE 4. Position-Species Composition of the Triacyigiyc- 
erois of "" ~- ~ nea~ny and Infected ~ ~ ~±±~ Leaves of the ~ . . . .  uouuo~ 

rzanu mol. / o j  

. . . . . . . . . . . .  S p  ~ ' "  n~-n species I i',~in ecies .. 

. . . . . .  6.7 z=u 5.9 ,e,e,e 

==,a 5.6 4. zr,,e 8 
=uu 5.4 . . . .  ,., e~ 4.7 

:u~.~ 5.2 =u,.e 4 I 
" " "  OPLe 4 1 ur, e 5. I 
PLeO 5.1 =,eu~" ^ &. 1 

r, e,.~ ~. o rme,,~ 8.3 

uu-~ . ,.erie 4 1 
u,.e,e 4.3 . . . .  6.8 

uuneK m ; 
for sample ~.x kl]: 

~m species -- 1-3.0 each 

3 species .... -..u each 

for s~,-aple z,~ \7-42: 

m~ species- I-3.5 each 

7 species -<I.0 each 

The distribution of the 16:0 acid in the sn-2 position is considered a feature of 

the biosyntheses of other glycerolipids (phospho- and ..... x g-yco~ipz~sj in the leaves of higher 

plants and, namely, as an indication of the prokaryotic route of their formation. The 

species ---" ~' ~" - w.-n unsaturated Cis =n~ in the sn-2 position are biosynthesized by a mechanism 
r 51 unis va--u characteristic of eukaryotic cells t J. Our results show that ~ " may also be ..... for 

the bios~n~thesis of .... and, consequently, in sample z,\ ±.~w~ nigner proportion k-2 there was a ~ '-~ - 
of TAG species of the prokaryotic type, and in /~ ~--j of those of the eukaryotic type. 

The polyprenols were investigated by IR and mass spectrometry. In both s~mples a 
mixture of r, ine isoprenols with numbers of isoprene units n = u-~ and a predominance of 

.." ~.~ ¢% . I undeca- and dodecaprenols was found. As minor components there were seven wzun r, = o-,~, 

~,~cn were assigned to dol ichol and i t s  lower isoprenologues, Appreciable ~ u ~  d i f f e r -  
ences were detected in the compositions of polyprenols of the two samples. 

The free = ~- acids two ........ • aLLy of the samples were, according to the results of ~,.u a,m±y- 

sis, enriched ...... the "":0 • u acid, the level of ..... rose under the influence of infection w.*.un which 
Ira "I ~-ab±e 3). Of the unsaturated components in the free FAs the amount of the 18:1 acid had 

fallen considerably ~z~--o-u2=x, while the amount of the 18:3 acid had risen. 

Monoacyl~lycerols. As for the other acyl-containing classes, a higher degree of total 

saturation of the acyl residues was characteristic for the monoacylglycerols of s~mple 
<--j than for those of sa-nple /~ r~. ~ ~ D). 

The compositions and structures of the diacylglycerols and hydroxylipids of the two 
samples have been described previously [17]. 

The pigments detected in the .... z~ t~ .......... ~,~ ~j and by b~¢ spectroscopy were ct.~o~opny~- , , k'~2 

"a" and S-carotene, and the products of ...... transformations L . . I . I ~  ,.L " r "  

~,u~, in young healthy leaves of a cotton plant of the wilt--cesistant va-riety a quarter 
of the weight of the total lipids consisted of .... z-"~ ............ ~,~ ~wz~uouu u~±~g the pigments into ac- 
count), in ...... w,z~cn polyprenols, hydrocarbons, and free ~ns~' predominated. For the ...... auy--con- 

1 .  z _I raining NLs, with the exception of the wax esters and free FAs, a ~,-gn degree of unsatura- 
tion was characteristic. The main unsaturated residue in the esters was that of the "~" 
acid, . . . .  -. -, _ ~,~. ~ o. w~±~ in the -n~, the monoacylglycerols, and the free z~='~ it was .... u~,~ -o.I variety. 
±~ free ~ were enriched ...... the " "-0 acid, .... :-~- was dominant ~-~',ong the saturated acy~ .... 
in - ~ ~ ~'- =-a ua= lipid classes of the leaves. 
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A feature of the molecular structures of . . . .  ~ of the leaves of the cotton plant is 
~O;U, the presence of species with the .... 18:1 and 18:3 acids in the sn-2 position of the 

molecule. 

Infection of the leaves by the pathogenic fungus V. dahliae caused a fall in their 

content of "" ~ ~ ~= ""~ "- ~" ~, p~ru±cuxarmy ±n~, tocopherols, and FA esters with sterols and triterpenols, 
but at the saae time the level of photosynthetic pigments and hydroxy lipids rose and the 
ratio of the acyls and acyl residues within the lipid classes changed. 

The quantitative changes in the FAs in the individual classes bore a complex nature. 
± e v e ~  In response to infection stress, the .... of the 16:0 acid rose in the free FAs, the FA 

~ ' ~  ~e±~ esters, and the monoacylglycerols, while in the ~s it = '' somewhat. Simultaneously, 
the level of the 18:2 acid in the FA esters and monoacylglyoerols and that of the 18:1 

± e v e ~  acid in ....... ~,e ~ and free ~'~ ~e±± = " "  appreciably, .... ,~z±e'" the . . . .  of the 18:3 acid in the 
two latter classes actually increased. These changes showed different roles of the individ- 
ual iipids in the formation of the resistance of the plant to fungal infection• 

The conditions for taking the spectra }lave been described in LOjr:I. Thin-layer chroma- 
tography was conducted on Silufol plates and 15 × 8 cm glass plates coated with L 5/40 
silica gel t ........ ~ ...... <u~ecno~±ov~g±a) with the aid of 6.5% of gypsmm in the ±o±±ow±ng solvent sys- 

t~5 and D )  : tems: ±j hexane; hexane-diethyl ether t~ z . . . . . . .  k~=:l); 3) :5); 4) ~wu:~̂  ̂i0); t/ ~); and m) 

6) hexane--acetone-benzene-isopropanol t~ ~o=.5:25:4:1.5). 

GLC analysis was carried out as described in [7]. The cotton plants were gro~n~ under 
artificial climate conditions and were infected as described in L8j.r ~ The surface lipids 
were eliminated from the leaves by a known method [I], the enz~es having been previously 
inactivated with boiling isopropanol [9]. The cell lipids were extracted from the com- 
minuted leaves with chloroform-~uethanol t . . . .  ~=:I, v/v) according to =o±cn. ~he CC of the lipids 

• uul~o0 (Czechoslovakia), the .... being eluted with chloro- was conducted on silica gel L ' ~  
form and then being separated by this method under the conditions described in [~^i 

~%e hydrolysis of the TAGs by pancreatic lipase was conducted by the method described 
in r ~ , 1  L ~ J •  

Hydrocarbons were eluted from the col'~ with hexane. On TLC in system 1 they were 
^ ~ 0. 0.4. ~ separated into three fractions, with ~f u.=5, 7, and The substances of aa± the 

fractions were stained with 12 vapor, while fractions 2 and 3 gave a pink coloration on 
treatment with 50% H2SO ~ and heating. 

=5~ had weak adsorption in the b% ~ spectr~%~ in the ~u-=ou and Hydrocarbons (I) (Rf 0. ~ ~ ...... 
280-300 ~%m regions. Their mass spectrm~ contained ~.~ and fragments from the breakdowq~ 
under electron impact of n-alkanes and n-alkenes L~=jr'~, and also peaks with m/z ~, ~o, 

± 3 j  133, ~3~, ~=,~ ±u5, and ~± wnzcn are typical ~or= - substituted alkylbenzenes [,~, ~ I• The 
~ values of the latter corresponded to arylalkanes and aryaa±~enes--~ "~ - (or ary±c~cao~±~=ne~). 

Hydrocarbons ~2)~ ~= O. ~ absorbed in "J¢ ~±~,~ ...... at Imax hexane ~"'=~, 256 ~; the mass 
spectrum revealed the above-mentioned diagnostic fragments of aromatic hydrocarbons and 
the ~.f+ peaks of, pres~nmbly, arylcycloalkenes; there were weak peaks of n-alkenes. 

kmaxhexane ~ o ~ ~ ~ ~ ~ ~ ~ =~3, =8~, = 8 0  Hydrocarbons (3) (Rf 0.4), 236, =~,~'" =5=, =5~, =~u, , and 
= ~  i~a. ~.e±r spectrua~ contained as the main peaks those with m/z ~u' ~ ~.~'~), 395 ~.=~'" - 15) ~, 
au, ~n 43) ~, 341 z .... ~+ 69 r~1 -- <~'~ -- o=) , =~3, =u5, ~3,, from squalene L,J, and also the peaks of 
ions of aromatic hydrocarbons. 

The wax esters (Rf 0 8 0 ~ ~ . . . . . .  • - .o,),. system k~2, consisted, acuoruin Z to mass-spectrometric 
. . . . . .  ) and in sample /~ results, of ~ components, with ~-~ 5u8-,ou z . . . . . . . .  <±) the k ~ 3 ~ n 6 8 ~ 2 " - - ~ Z 2 n l O ~ 2  , 

strongest peaks were those of h ~+ with m/z ~ ' ~  ~ . . . .  ~ ~ "  ~ . . . .  ) ~ '  ~ . . . .  k~8~96u2 , 
and ~ ~ z~ , ,  ^ ~ . .  / ~  ,3= ) and ~. ~±±~ the s~-~e esters except for the Cs0 and C s 2  varieties. k~50~100~ , 

According to the m/z values of the fragments [R' ±j [~'], ~ - - ' ~ +  ....... -- a±cuno±~u moieties 

u± the wax esters were represented by a set of ~ ~ ......... a±~-~-u±~ of the even series from u2~ 
to C32. ll~e C2~:i--C32:1 a±Ken-±-o±m were u¢uecu=u as impurities. 

Acid moieties, determined by the m/z values of the zragme~us L~uu2nj and tRuu2n2J 
consisted of saturated fatty acids of the even series from ~ = ; ~  to 26:0 with the 15:u-=5.0 
varieties as impurities. In the spectrum of sample ~ .... ~ fragments of the 16:0 and ~o:u 
acyls predominated, and in ~ .... ~±±~ the i6:0 auy~. 
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The esters of the FAs with cyclic alcohols (Rf 0.82-0.85, system 3) were analyzed in 

the forms of the . . . . . . .  L~Le in±Lz~- fraction and of ~- products of its az~alzneT' ~ ........ nydro-ysis. ~-,~Le 

hydrolysis products were separated by the TLC method in system 5 into alcoholic and acidic 

parts. The cyclic alcono±~ ..... were identified from their mass spectra, ..... wn~ze the FAs were 
converted into their ~.euny- ....... esters ~n.,~j/"=- ~ and these were investigated by ~*~,,u ~ t~kzau~e~ 3) and 

mass spectrometry. 

According to the analytical results, the esters of the two samples consisted of mix- 
tures of substances with ?-~ 650, 652, 660-664, "- ..... "- ..... and ~^~, in the .... aicono-~c O/~-UIO, I U U  

part of which 4-demethylsterols predominated and in the acidic fraction residues of the 

' ~  ~ 16" ' ~ : I  ~" ~ • o:-, 0, io , and 18:3 "'- (sample ~ iu:u zj or the and 18:1 acids (sample ii) 
l 

vz the4,4-dimethylsterols we identified $-sitosterol ~'~ '" ' ~ <~-~ ~z~j and stigmasterol (D~ ~-~"~ 

and, as impurities, cm~pesterol (DF ~ '^~ ' ~ ' • uu/ and ~ ~ ~ - " 15j. alcohols cnolesLero± (~'~ 386) [" ~ No with 
~'f+ . . . . .  ~ 444 ~'~ ~*~, 438, 428, and .... ~ . . . . . .  ~: ~m. ~samples I and ~-7 and (sample ~; were luen-il-eu. 

vz 4,~-uimeunyxsuerols we detected ~- and/or ~-au-ayrin (~-F r 426, characteristic ion 
'~- m/z 286), and . . . . . . . .  (~.[+ 440 with m/z ~io;,~'~ cycloartenol (i;f+ *~u, ~.-cycxoar~ano- , m/z Juv~,~̂ "~ 615, 

[15, 16], a:nd of 4-monomethylsterols, presentably, citrostadienol (~-[+ 426, m/z 397) and 

ob~u~i~ol-o~ (~-C ' ~" m/z 3~,, ~ ~ 3u~ [I, ~O, 

• lle p-a~uoNuznoae~ z~ 2maxUn~ un 255 rim, with a <~f 0.88, system 4) absorbed in b"~' at 
~ n - ~ L  o f  t h e  4 , 4 - d i m e t h y i s t e r o i s  w e  2 m a x ~ n ~  ~ n  2 8 7  nm r e g i o n  o n  t h e  a d d i t i o n  

of a ~U/o ~cono~c solution of ~,~BH~, on the basis of ...... plastoquinone-9 was identi- 

--eu L z 8 J .  

The tocopherols ~ 0.6 ~" ~ <~f system~ 5) were revealed on z,,u in the form of a lilac-green 
spot after the plate had been sprayed with 50% H2SO~ and heated; they adsorbed in the b~ ~ 
spectruz~ at ~max etha~°l ~ [18 . ~=~ rum ] In the mass spectr-,m~ we observed the peaks of ~{+ with 

m/z .3u ( ..... ~ .... • UV/o2 and of fragments formed as the result of une splitting out of a~a~z sub- 
stituents and the breakdown of the dihydropyran ring of ~-tocopherol with m/z 205 ~ i~U], 

k'~/, 166 klo/, 165 < ~ , ~ / ,  and -u. A peak with m/z ~-u"'- ~.,., 0. showed the pres- 

ence of $- and/or ~-tocopherol as impurity. 

zne triacylglycerols ~^~- zn~, Rf 0.5, systera ~ ~ ~ ~ were transparent in b~' light• Saponifi- 
cation led to the ~a-='~, which were converted by treatm~ent with diazomethane into tlle MEs, 

and these were analyzed by ~ ~ 

The p o!ypreno!s (Rf 0.4, system 5) appeared on a chromatogram as a yellow-browu~ spot 
after it .... ,=u been sprayed with 50% H=SO~ and heated; they were transparent in b~ " light• 

The IR spectrum of the fraction corresponded to that of knowT~ polyprenols with un- 
sat-,,rated ~ ~ ~ i ; ~ ~ "~  "~  " -  ~ ~ ~ " <luu5 cm- C--O of an az-ya primary =Iconu±~ and saturated (zu5o cm -~) "OH ends" 
of the molecules ,z~j.r'~ The spectrum~ contained bands at o~ and o~v, w ~ . n  an inflection 
at ,~5 cm -~, wnicn are u~ua±~y observed in trans-isoprenoids of the solanesol family, and 
also bands of medium intensity at 1330, 1295, 1225, 1135, and 1089 cm -~ of cis- forms 

(dolichol ...... z eullz-/~/. 

~ne mass spectrum, with the ions ~-f~, z'" , o ~ +  / " " ~ O ~ ~ ~ + / " " O ~ l" : ~ + U'~ -- ~ o 2  , ~-. -- zo - o~2 , and ~-, -- o~ - nu8/ 
was typical for the breakdow~ of polyprenols ["~/.~,j . ~%e strongest peaks of the ~z',/'" -- 18) + 
and ~.,~ ions ..... w.un m/z .~o-~,u ...... corresponded to isoprenologues ...... w-un n = u-z~," " ' • the polyprenols 
with h ~+ .... " .... ~ and 834 z .... ~ predominated in the mixture The spectrum also / U U  ~,~5 5f19 0%2/ %~6 0/19 8U7 

contained ~ ~ ' " " "~  ~**e ions of other isoprenologues wiL:~ ..... ~-P" 5o.-~, . . . . . .  wnicll, according to L~v~r~,  be- 

longed to ~ ...... uo-.cno± poJ-ypreno-s of the ..... family. 

The monoacYlglycerols ~ .I, =:~- ~f 0 system 5) had bands in the IR spectrum at Vmax ~'m 
3-vv-Juvv . i~Su ~ ' ~" and, after with \ t . , f l . . V 7 ,  J . / ~ U ,  , IIIU kV~V/~ , ~a~ 

the composition shown in Table 3 were found ill tile products isolated by extraction ...... w i b / l  

l e  L i l y "  e t h e r .  

~e pigments of tile chlo-rophyll ~roup were eluted from the col-~m together with the 
polar components of the NLs. According to the results of ~'~,.u in system~ 6 s~mple z~ k i 7  coil- 

rained three groups of pigments with Rf 0.45, 0.53, and 0.73, and sample <~,~ addition- 
a~ pigments with ~= ~ " ~z u.~= and 0.56. The b~ spectrum of .... pigments:isolated ~ i,~, sys- 
tem u /  showed absorption bands of uniu~opny±~ "~" at Am~x acet°ne / . . . .  .... u"~u .3u and oo~ ~ u.53) 
and the products of its decomposition at lmax acet°ne ~u~, 5J., 667 (Rf 0 ~ ~ 2max acet°ne 
, ~ ~ ~, lmaxaCetone , • ~ acetone # i v ,  5 u * ,  534, 666 ~ :~ . . . . . . . . . . .  5~v, 658 (Rf ~ ^max .5o~; 0 and ~f 0 

U .~+5/ 406, 426, 660 mm (El ~ ' ~ r , ~ ,  L ~ - J  . 
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The earotenoids (Rf 0 6, system ~ ........... • m) were identified from their ye±zuw-oravge colora- 
w n - c n  Imax acet°ne / ~ ' ~ ,n~ tion and their b~4 spectrum,- .... showed bands at k~m~ ~5, 455, ~ou, corre- 

sponding to ~-carotene [22]. 

The xanthophylls.. (Rf 0.34, system 6) absorbed in the LW spectr.~,-n with ~max acet°ne~ ~/l~r,,,x 
440, 465, ~''~,,, on the basis of ...... w~cn they were assigned conjecturally to modification pro- 
ducts of S-carotene ["~ 4.~.J • 
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