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MOLECULAR COMPOSITION OF COTTONSEED 

PHOSPHA TIDYLC HOLINE S 

A. Sh. I s amukhamedov ,  L. A. Shus tanova ,  
and S. T. Akramov 

UDC 547.953 : 665.37 

Biological m e m b r a n e s  cons is t  mainly  of p ro te ins  and lipids, and the bulk of the l a t t e r  a r e  composed of 
phospholipids,  of which phosphatidylcholine (PC) p redomina tes .  The s t ruc tu re  and a number  of impor tant  
p r o p e r t i e s  of b i o m e m b r a n e s  depend on the mo lecu l a r  s t ruc tu re  of the PC. 

tn recent  y e a r s ,  the s t ruc tu ra l  e lements  of b iomembranes ,  pa r t i cu la r ly  the phospholipids (PLs) of animal  
origin,  have been studied ex t r eme ly  intensively,  but invest igat ions devoted to the PLs  of plants  and the i r  m o -  
l ecu l a r  s t ruc tu re  a r e  st i l l  inadequate; consequently,  the analys is  of plant  PLs  is of g rea t  in teres t .  

We have repor ted  [1-3] poss ib le  m o l e c u l a r  f o rms  of the main  groups of PLs of the cotton plant de t e r -  
mined by calculat ion on the bas i s  of the posi t ion dis t r ibut ion of the fatty acids in the i r  molecules .  In the p r e s -  
ent pape r  we give the r e su l t s  of exper imenta l  invest igations of the fine mo lecu l a r  s t ruc tu re  of the PC of the 
seed ke rne l s  of the cotton plant of var ie ty  S-6029 [4]. The total fa t ty-ac id  composi t ion  and posi t ion d is t r ibu-  
tion of the fatty acid radica ls  of the g lycer ide  pa r t  of the PC molecule  of this var ie ty  of cotton plant  has been  
repor ted  p rev ious ly  [3]. 

The phosphatidylcholines were  studied by means  of the Scheme shown. For  be t t e r  separa t ion  into m o -  
lecu la r  types,  the PC was conver ted  by the action of phosphol ipase into d iglycer ide  (DG) and also into mono-  
ace ty ld ig lycer ide  (MADG) der iva t ives .  The DG and MADG were  separa ted  according to the i r  degree  of un- 
sa tura t ion on a rgent ized  pla tes  in s y s t e m s  1 and 2. The yields  of the individual f rac t ions  a r e  given in Tables  
1 and 2. 

Insti tute of the Chemis t ry  of Plant  Substances,  Academy of Sciences of the Uzbek SSR, Tashkent .  T r a n s -  
lated f rom Khimiya Pr i rodnykh Soedinenii, No. 3, pp. 324-330, May-June,  1977. Original a r t i c l e s u b m i t t e d  
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Hydrolysis 
' O H ' o r  H* 

Phosphotipase A2 
Phosphatidyleholines GLC , .CI%N~ Fatty acids -" Lysophosphatidyleholineq-Fatty acids from position 2 

Phospho)ipase C Hydrolysis,OH- i Ct~:N:- 

: Fatty acids7 crI,N, , GLC 

Aeetylation 
[--  Diglyceride Diglyeeride Monoac etyldig lycerid e --I 

Ag-TLC Ag-TLC 
Tetraenoic (t) Tetraenoie (I) 
Tetraenoie (II) Tetxaenoic (II) 
Trienoic (III) Trienoie (III) 
Dienoic (IV) Dienoic (IV) 
Monoenoic (V) Ivionoenoic (V) 
Saturated (VI) Saturated (VI) 

1 t 

J ' Lipol!sis Methanolysis 
Monog~yeerides Fatty acid methyl esters 

GLC Methanolysis 

Fatty acid methyl esters 
1, 

GLC 

An al iquot  of each  subf rac t ion  was  subjec ted  to me thano lys i s  to d e t e r m i n e  the tota l  f a t t y - ac id  c o m p o s i -  
tion, and the r e m a i n d e r  was  subjec ted  to l ipo lys i s  to identify the fat ty acid in pos i t ion  2 of  the g l y c e r o l  r e s i -  
due.  The l ipo lys i s  was  c a r r i e d  out with the aid of the p a n c r e a t i c  l ipase  of the p o r c i n e  p a n c r e a t i c  gland.  The 
zone of  the m o n o g l y c e r i d e s  w e r e  taken  off and subjec ted  to me thano lys i s ,  and the r e su l t ing  methy l  e s t e r s  
w e r e  ana lyzed  by the GLC method .  The m e a n  r e su l t s  of th ree  de t e rmina t ions  a r e  g iven  in Tables  1 and 2. 

In sp i t e  of  the  fac t  tha t  v i sua l ly  the DGs and MADGs inves t iga ted  w e r e  c l e a r l y  s e p a r a t e d  into s ix zones  
a c c o r d i n g  to t h e i r  d e g r e e  of unsa tura t ion ,  the  r e su l t s  of the f a t t y -ac id  a n a l y s e s  of each  subf rac t ion  showed 
that  they  w e r e  not  individual  subs t ances  but w e r e  en r i ched  with definite types  of compounds :  f r ac t i ons  I and 
II p roved  to cons i s t  of t e t r a e n e s ,  Ill t r i enes ,  IV dienes ,  V monoenes ,  and VI sa tu ra t ed  compounds  (the t e t r aenes ,  
t r i enes ,  e tc . ,  con ta in  the  DGs o r  MADGs in which the total  n u m b e r s  of double bonds in the f a t t y -ac id  r ad i ca l s  
amount  to four ,  t h r ee ,  e tc . ) .  

Knowing the  y i e lds  of  the f r ac t ions  and the compos i t i ons  of the fat ty ac ids  in pos i t ion  2, we checked  the 
total  amount  of e a c h  acid in this  pos i t ion .  The r e su l t s  w e r e  c lose  to those  obtained in the hydro lys i s  of the 
nat ive  PC by phospho l ipase  A 2 [3], and t h e r e f o r e  the l ipo lys i s  took p lace  spec i f ica l ly .  On the bas i s  of these  
fac t s  we found the amoun t s  of fat ty ac ids  in pos i t ion  1 (see Tables  1 and 2). 

The expe r imen ta l  r e s u l t s  on the to ta l  and pos i t ion  d i s t r ibu t ion  of each fatty acid in the individual sub-  
f r ac t ions  w e r e  c o n f i r m e d  by ca lcu la t ion .  They w e r e  c lo se  to the total  and pos i t ion  d i s t r ibu t ion  of the fat ty 
ac ids  in the nat ive PCs .  It fol lows f r o m  this that  the p r o c e s s  of  sepa ra t ing  the DGs and MADGs on a rgen t i zed  
p la tes  does not a f fec t  the  pos i t ion  d i s t r ibu t ion  of the fat ty ac ids  and t h e i r  quant i ta t ive  content .  

Let  us c o n s i d e r  eacfi subf rac t ion  of DGs and MADGs in m o r e  detai l .  

The T e t r a e n i c  F r a c t i o n  I with a y ie ld  of 4.0-3.5% conta ins  only two ac ids ,  16 : 0 and 18 : 2, the 18 : 2 acid 
being loca l ized  exc lus ive ly  in pos i t ion  2. Thus,  the f r a c t i o n  cons i s t s  of two spec ies  - 18 : 2 - 1 8  : 2 and 16 : 0 -  
18 : 2, amount ing  to 3 .0-2.7  and 1.0-0.8%, r e spec t i ve ly .  

The T e t r a e n i c  F r a c t i o n  II amounted  to 16.5-14.4~o. Here  the 18 : 2 acid is un i fo rmly  d i s t r ibu ted  o v e r  
t h e t w o  pos i t ions  and amounts  to about 9070 of all the ac ids ,  so that  the m a i n  f o r m  is 18 : 2 - 1 8  : 2, m o r e  than 
50% of the tota l  amount  of this  spec ies  being concen t r a t ed  in this  f rac t ion .  

The T r i e n i c  F rac t i on  HI (24.6-18.9%) ma in ly  conta ined the  18 : 2 and 18 : 1 acids ,  the 18 : 1 acid p r e d o m i -  
nat ing in pos i t ion  1. The  m a i n  spec i e s  of this f r ac t i on  a r e  18 : 1 - 1 8  : 2 and 18 : 2 - 1 8  : 1 - 10.3 and 10.3%-,  
which c o r r e s p o n d s  to m o r e  than half  of all  the t r i e n e s .  
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T A B L E  1. C o m p o s i t i o n  and Pos i t i on  Dis t r ibu t ion  of the Fat ty  Acids  
in Pos i t i ons  1 and 2 of the Subf rac t ions  of the D i g l y c e r i d e s  Obtained 
by A g - T L C  and L i p o l y s i s  (wt. %) 

Digly- 
Fraction cer- 

ide 

total 
i (4,0) .~ 

~otal 
II (16,5) { 2 

ilI (24,6) { 2~°tal 

ltota~ 
IV (33,4) { 2 

total 
v (13.8) 1 

2 

total 
IV (7,7) ~ 

10:(}; 
t,8 

23, 
7, 

39, ) 

Fatty acid 

12:0; 
1,2 

14:0; 16:0; 
0,8 24,3 

16:1; 18:0; 18:1; 
0,7 1,7 23,1 

1 7 . '  
1 7 , 7  
I 6,7 

1 37,0 
2 t1,5 
t 32,5 

18,3 
18,4 
18,2 

~1,2 
8,6 73,8 

13.0 
7.8 

t8,2 

18:2; 
46,4 

87,5 
75.0 
00,0 

87.4 

~-S; ~- U 
29,8 70,2 

87,5 
75,0 

100,0 

96,4 
35,1 94,6 
39,7 98.2 

55.4 94,0 
47.7 91,2 
53,1 96,8 

~0,6 58,9 
3,0 21.4 

78,2 96,4 

6,7 47,9 
0,7 9,3 

12,7 86,5 

5,2 18,2 
7.8 

1~,4 28,6 

Note.  The  y i e ld s  of the s u b f r a c t i o n s  (wt. %) a r e  g iven  in p a r e n t h e s e s ;  
S -  s a t u r a t e d ;  U -  unsa tu r a t ed  fat ty  ac ids .  

TABLE 2. Compos i t i on  and Pos i t ion  Dis t r ibu t ion  of the Fat ty  Acids  
in Pos i t i ons  1 and 2 of the Subf rac t ions  of the M o n o a c e t y l d i g l y c e r i d e s  
Obtained by A g - T L C  and L ipo lys i s  (wt. %) 

Fraction 

1 ( 3 , 5 )  { 

11 (14,4) { 

III (18,9) { 

iv (35,5) { 

v (20,9) { 

Vl (6,8) { 

Mono - 
acetyl - 
digly- 
ceride 

m 

1°:°; [ li:.i: 18 
F a t t y  a c i d  

total -- ] -  

2 
total 2,8 
I 2,1 
- 3,5 

7,5 tlotal 

9'7 1 

2 5,3 
total 

total t, 
0, 

2 2, 
lt°talt -- 1, 
o ~ 3, 

14:8; 
1.0 

I 16:0; [ 
26.5 

12,9 
25,8 

4 , 2  
7,6 
0,7 
4,8 
7,0 
2,6 

36,9 
69,4 
4,4 

38,2 
73,6 
2,8 

51,5 
70,7 
32,3 

16:1; lg:O; lg:l; 
0,4 -1,7 23,8 

1,4 4,9 

2; g.8 
1,0 35.9 
2,0 --  62.8 

- -  9,0 
- -  2 , 5  1 7 , 0  
- -  5 , 0  I 9.2 

-- l 24,8 - 2,8 43, 1 
- -  5,6 13.9 
-- 72,3 
- -  3,0 19,0 
- -  6,0 10,2 
-- 27,8 

18:2: 
44,4 

87,1 
74,2 
i00,0 
86,7 
90,3 
83,2 
50,8 
13,5 
83,1 
42.2 
16,4 
68,0 
12,1 
5,0 

19,2 
25,0 
10,1 
39,9 

~-S: zU. 31,4 68,8 

12,9 87.1 
25.8 74.2 

- -  I00.0 
7.0 93,0 
9,7 90,3 
4,2 95,8 

12,3 87,7 
16,7 83,3 
7.9 92,1 

40,8 59,2 
74,4 25,6 
7,2 92,8 

44,8 55,2 
81,1 18,9 
8,5 91,5 

56.0 44.0 
79,7 20.3 
32,3 67,7 

The  Dienic F r a c t i o n  IV had a y ie ld  of 33.4-35.5°/o, i .e. ,  1 /3  of the ini t ia l  s a m p l e .  The  18 : 0 acid is p a i r e d  
ma in ly  with the 18 : 2 acid  in 18 : 0 -  18 : 2 s p e c i e s .  The  16 : 0 -  18 : 2 m o l e c u l e  s p e c i e s  of this  f r a c t i on  amoun t s  
to 2 /3  of the to ta l  amoun t  of this  s p e c i e s .  

The  Monoenic F r ac t i on  V with a y ie ld  of  13o8-20.9% c o n s i s t s  ma in ly  of the 16 : 0 and 18 : 1 ac ids ,  the 
16 : 0 - 1 8  : 1 s p e c i e s  mak ing  up the bulk of this f r a c t i on  and m o r e  than half  the total  amount  of this  s p e c i e s .  

The  Sa tura ted  F r a c t i o n  V[ amoun ted  to 7°7-6.8%, the m a i n  s a t u r a t e d  acid  be ing the 1 6 : 0  acid,  and in the 
DG a l so  the 10 : 0 acid,  which is  loca l i zed  in both pos i t ions ;  the m a i n  s p e c i e s  of the s a m p l e s  inves t iga ted  w e r e  
1 6 : 0 - - ] 6 : 0  and 1 6 : 0 - ] 0 : 0 .  

Ana lys i s  of the r e s u l t s  obta ined shows that  the to ta l  n u m b e r  of s p e c i e s  was  46 fo r  the DG and 43 fo r  the 
MADG (Table 3). The  m a i n  m o l e c u l a r  s p e c i e s  of the DG and MADG w e r e  the d iunsa tu ra t ed  ( U - U )  and t h e m o u o -  
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T A B L E  3. Sub f r ac t i on  C o m p o s i t i o n  and To ta l  M o l e c u l a r  C o m p o s i -  
t i ons  of Cot ton  P l an t  P h o s p h a t i d y l c h o l i n e s  

Phosphati- 
dylchol- 
1he 

10,0--10:0[ 
12:0--10,0[ 
16:0--10:0[ 
18:0--10:01 
12:0--12:0[ 
14,0--12:0[ 
16:0--12:0[ 
18:0--t2:01 
12:0--14: 
14:0--14: 
16:0--14: 
18:0--14: 
10:0--16, 
12:0--16: 
14:0--16: 
16:0--16: 
18:0--16: 
16: 1--12: 
16: 1--16: 
18 : 1 - - I 0 ,  
18: 1--12: 
18: 1--14: 
18: 1--16: 
10: 1--16, 
12:0--16: 
16:0--16: 
10:0---18: 

12:0.--18: 
14:0 -18." 
16:0--18: 
18:0--18: 
18:2--10: 
18:2--12: 
18:2--14: 
18:2--16: 
16: t--16: 
18: 1--16: 
16: 1--18: 
18 : 1--18 : 
10:0--18: 
12:0--18: 
14:0--18: 
16,0--18: 
18:0--18: 
18:2--16: 
18:2--18: 
16 : 1--18 : 
18:1--18: 
18:2--18: 

I! 

DG [MADG 

-F 

+ 

III IV V 

DG ~ADG 

-- ÷ 

T 
+ - 

¥ 

DG MAD6 DG ~AD6 

I __ 

o+6 
0,1 

vI 

DG ~ADG 

-- 0,2 -- 

0,3 

2,0 
0,3 

o: 
~+ 0,3 

o: <7 
_ 0 , 3  

o7 
0, I 
0,I O,1 

m O, 
05 °Z 
1.1 1,, 
0,9 0, 

+ 

25 

0,2 

07 03 
7- 05 

0,'; 0,3 

Total 

DG IMAD( 

0,2 + 
0,3 
2,0 T 

0 2 0,1 
+ 
+ 

1,3 
+ 

0,1 
+ 
4- 

3,3 
0.1 

+ 
0,7 
0.1 
0,2 
0.9 

+ n 
+ 

0,2 
4- 

0,1 
18,8 
1,4 
0,7 
+ 

0,2 
0,7 

43 
1,7 
+ 

+ ' 
22.8 24~ 

1,4 1,4 
0,5 0,4 
4.9 4.2 
0.6 0.4 

12,7 13.1 
23,7 20,7 

Note: Subfraction consists of two species: 16:0-18:2  1.0and 
0.8%) and 18:2-18:2  (3.0 and 2.7%, respectively). DG) diglyceride; 
MADG) monoac etyldiglyceride. 

s a t u r a t e d - m o n o s a t u r a t e d  (S-U). The  U-U m o l e c u l e  s p e c i e s  w e r e  r e p r e s e n t e d  by the  1 8 : 2 - 1 8 : 2  (23.7 and 
20.7), 1 8 : 1 - 1 8 : 2  (12.7 and 13.1%), 1 8 : 2 - 1 8 : 1  (4.9 and 4.2%), and 1 8 : 1 - 1 8 : 1  (5.6 and 4.2%) c o m p o u n d s  and 
amoun ted  to  46.9 and 42.2~ of the  to ta l  amoun t  of s p e c i e s .  The  ( S - U )  m o l e c u l e s  a r e  p a i r e d  in the  s p e c i e s  
: 6 : 0 - 1 8 : 2  (22.8 and 24.6~)  and 1 6 : 0 - 1 8 : 1  (14.3 and 18.8~),  m a k i n g  up 37.1 and 43.4%, r e s p e c t i v e l y ,  of the  
t o t a l  amoun t .  The  c o m b i n e d  U - U  and S - U  a m o u n t e d  to  84.0 and 85.6% of the to ta l  amoun t  of  PC s p e c i e s .  

Thus ,  the  e x p e r i m e n t a l  cond i t i ons  tha t  we s e l e c t e d  m a k e  i t  p o s s i b l e  to  d e t e r m i n e  the  m o l e c u l a r  s t r u c -  
t u r e s  of the  P C s  of the  co t ton  p l an t  in the  f o r m  of t h e i r  DG and MADG d e r i v a t i v e s .  

A c o m p a r i s o n  of the  e x p e r i m e n t a l  r e s u l t s  on the  m o l e c u l a r  s t r u c t u r e s  of the  PCs  of the  co t t on  p l an t  
wi th  the  c a l c u l a t e d  f i g u r e s  shows tha t  t h e i r  a m o u n t s  a r e  h i g h e r  than  the c a l c u l a t e d  amoun t s  - 46 and 43% 
a g a i n s t  40% [3], bu t  only s l igh t  d i f f e r e n c e s  a r e  found in the  quan t i t a t i ve  con ten t s  of the  ind iv idua l  s p e c i e s .  
On the  whole ,  h o w e v e r ,  the r e s u l t s  of the  two m e t h o d s  a r e  c l o s e  and g ive  an  i dea  of the  m o l e c u l a r  s t r u c t u r e  
of the  P L s .  

EXPERIMENTAL 

Al l  the  s o l v e n t s  used  w e r e  t r e a t e d  by the  u sua l  m e t h o d s  [5]. The  s o l v e n t s  w e r e  d i s t i l l e d  off f r o m  the  
s a m p l e s  in a r o t a r y  e v a p o r a t o r  in an  a t m o s p h e r e  of n i t r o g e n  at  a t e m p e r a t u r e  not  e x c e e d i n g  40°C. 
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The  GLC a n a l y s i s  of the  fa t ty  ac id  m e t h y l  e s t e r s  was  p e r f o r m e d  on a UKh-2  i n s t r u m e n t  wi th  a t h e r m a l  
c o n d u c t i v i t y  d e t e c t o r  a t  196-197°C in a c o p p e r  c o l u m n  2 m x 4 r am f i l ed  wi th  C e l i t e  545 (80-100 mesh ) ;  the  
s t a t i o n a r y  p h a s e  was  17% of p o l y e t h y l e n e g l y c o l  s u c c i n a t e ,  and the  c a r r i e r  gas  was  he l i um.  

F o r  TLC we used  t r e a t e d  type  KSK s i l i c a  ge l  [3] (150-200 m e s h )  m i x e d  wi th  5% of g y p s u m  and 2 .0 -%5 
p a r t s  of a 15% aqueous  s o l u t i o n  of s i l v e r  n i t r a t e .  The  p l a t e s  w e r e  d r i e d  f i r s t  a t  r o o m  t e m p e r a t u r e  and then  
in a d r y i n g  c h e s t  a t  110-120°C f o r  20-30 ra in .  The  s y s t e m s  of s o l v e n t s  f o r  the  m o b i l e  p h a s e s  in  TLC w e r e :  
1) b e n z e n e - m e t h a n o l  (92 : 8); 2) p e t r o l e u m  e t h e r - d i e t h y l  e t h e r - e t h a n o l  (40 : 10 : 1.5); 3) d i e thy l  e t h e r - p e t r o -  
l e u m  e t h e r  (9 : 1) [6]; 4) d i e thy l  e t h e r - p e t r o l e u m  e t h e r  (3 : 7) [6] ;  and 5) c h l o r o f o r m - m e t h a n o l - w a t e r  (65 : 

25 : 4) [7l .  

Homogeneous  PC was  ob ta ined  a s  d e s c r i b e d  p r e v i o u s l y  [3]. 

H y d r o l y s i s  wi th  P h b s p h o l i p a s e  C f r o m  C l o s t r i d i u m  p e r f r i n g e n s .  The  p h o s p h o l i p a s e  was  ob ta ined  u n d e r  
the  d i r e c t i o n  of G. F.  Shemanova  {Io I. Mechn ikov  A l l - U n i o n  S c i e n t i f i c - R e s e a r c h  In s t i t u t e  of V a c c i n e s  and 
S e r a ,  Moscow) .  To a so lu t i on  of 140 m g  of PC in 30 m l  of e t h e r  was  added  1.5 m l  of T r i s  b u f f e r  wi th  pH 8.6 
in which  was  d i s s o l v e d  0.4 m g  of t he  e n z y m e  and 0.1 m l  of 20% CaC12. The  t i m e  of c o m p l e t e  h y d r o l y s i s  was  
2-2 .5  h. The  c o u r s e  of the  r e a c t i o n  was  fo l lowed  by TLC in s y s t e m s  4 and 5. A f t e r  the  end of the  r e a c t i o n ,  
the  e t h e r e a l  so lu t i on  was  w a s h e d  wi th  w a t e r  (2 × ] 0 ml ) ,  d r i e d  o v e r  a n h y d r o u s  s o d i u m  su l fa te ,  and c o n c e n -  
t r a t e d ,  and the y i e l d  of d i g l y c e r i d e s  was  d e t e r m i n e d  - 95-97%. 

H y d r o l y s i s  wi th  P a n c r e a t i c  L i p a s e .  The  l i p a s e  was  ob ta ined  f r o m  f r e s h  p a n c r e a t i c  g land  of p i g s  by  the  
m e t h o d  of M a r k m a n  et  a l . ,  [6]. To 10 m g  of d i g l y c e r i d e s  o r  m o n o a c e t y l d i g l y c e r i d e s  w e r e  added  s u c c e s s i v e l y  
0.5 ml  of T r i s  bu f fe r ,  pH 8.6, 10 mg of l i p a s e ,  0.1 m l  of 1 M CaCI  2 so lu t ion ,  and 0.2 m l  of 0.1~0 s o d i u m  d e o x y -  
cho]a te  so lu t ion .  The  t i m e  of h y d r o l y s i s  was  30 ra in .  The  h y d r o l y s i s  p r o d u c t s  w e r e  s e p a r a t e d  by TLC in s y s -  
t e m  3. The  i s o l a t e d  m o n o g l y c e r i d e s  w e r e  s u b j e c t e d  to  m e t h a n o l y s i s  [8]. 

A c e t y l a t i o n  of the  D i g l y c e r i d e s .  V a r i a n t  1 [9]. A so lu t i on  of t00  m g  of the d i g l y c e r i d e s  in 0.5 ml  of 
p y r i d i n e  was  t r e a t e d  with  2.5 ml  of a c e t i c  a n h y d r i d e  and the  r e a c t i o n  m i x t u r e  was  c a r e f u l l y  s h a k e n  and was  
t h e r m o s t a t t e d  at  400C fo r  2.5 h, a f t e r  which  it was  l e f t  o v e r n i g h t  at  r o o m  t e m p e r a t u r e .  Y ie ld  85%. 

V a r i a n t  2. To 100 m g  of the  d i g l y c e r i d e s  was  added  1 m l  of p i p e r i d i n e ,  and then  the f l a s k  was  coo led  
in a b e a k e r  con ta in ing  ice ,  and 3 m l  of a c e t y l  c h l o r i d e  was  added  d r o p w i s e .  A whi te  p r e c i p i t a t e  f o r m e d  was  
f i l t e r e d  off and washed  wi th  cold  e t h e r  (3 × 10 ml ) .  The  c o m b i n e d  e t h e r e a l  f i l t r a t e  was  washed  wi th  w a t e r  
(3 × 50 ml ) ,  d r i e d  o v e r  a n h y d r o u s  s o d i u m  su l fa te ,  and e v a p o r a t e d .  

The  m o n o a c e t y l d i g l y c e r i d e s  w e r e  p u r i f i e d  by  TLC in s y s t e m  4, t a k e n  up f r o m  the  zone of l o c a l i z a t i o n ,  
and e lu ted  wi th  c h l o r o f o r m - m e t h a n o l  (1 : 1); the  so lven t  was  e l i m i n a t e d  and the  y i e l d  was  d e t e r m i n e d  - 95%. 

The  S e p a r a t i o n  of the P C s  D e r i v a t i v e s  into M o l e c u l a r  Spec i e s  A c c o r d i n g  to  U n s a t u r a t i o n  was  e f fec ted  
on a r g e n t i z e d  p l a t e s  - in the  c a s e  of the  d i g l y c e r i d e s ,  in s y s t e m  1, and in the  c a s e  of the  m o n o a e e t y l d i g l y c e r i d e s  
in s y s t e m  2. On one p l a t e  wi th  d i m e n s i o n s  of 12 × 18 c m  was  d e p o s i t e d  10 mg of the  s a m p l e  in the  f o r m  of a 
c h l o r o f o r m  so lu t ion .  A f t e r  s e p a r a t i o n  and e v a p o r a t i o n  of  the  so lven t ,  the  p l a t e s  w e r e  s p r a y e d  with  a 0.4% 
aqueous  s o l u t i o n  of Rhodamine  6G. The  zones  of s e p a r a t i o n  of the  s u b s t a n c e s  w e r e  d e t e c t e d  in UV l ight ,  and 
t h e i r  b o u n d a r i e s  w e r e  t r a c e d  round with  a need l e .  The  ind iv idua l  f r a c t i o n s  w e r e  t a k e n  off, t r a n s f e r r e d  to a 
30 × 800 m m  co lumn ,  and e lu ted  with  250 m l  of c h l o r o f o r m -  m e t h a n o l - w a t e r  (1 : 1 : 0.1 by vo lume) .  

The  s o l u t i o n s  w e r e  e v a p o r a t e d  in a r o t a r y  e v a p o r a t o r ,  to  each  of the c o n c e n t r a t e d  f r a c t i o n s  (2-3 ml)  
was  added  20 m l  of e t h e r ,  and they  w e r e  t r e a t e d  wi th  w a t e r  (4 × 10 ml)  to e l i m i n a t e  the  Rhodamine  6G and 
the  s i l v e r  n i t r a t e  and w e r e  d r i e d  o v e r  s o d i u m  su l fa te ,  a f t e r  which  the  so lven t  was  d i s t i l l e d  off and the  y i e l d s  
of t h e  s u b f r a c t i o n  w e r e  d e t e r m i n e d .  

M e t h a n o l y s i s .  A s a m p l e  of the  DGs, MADGs,  o r  the  m o n o g l y c e r i d e s  (5 rag) was  m i x e d  with  0.5 ml  of a 
5% s o l u t i o n  of HC1 in m e t h a n o l  [8] and m e t h y l a t i o n  was  c a r r i e d  out  in a s e a l e d  tube  at  100°C fo r  2 h. The  
m e t h y l  e t h e r s  of the  fa t ty  a c i d s  w e r e  t r a n s f e r r e d  into e t h e r  (20 ml ) ,  and the  so lu t i on  was  washed  wi th  w a t e r  
(3 × 5 ml)  and d r i e d  wi th  s o d i u m  su l f a t e .  A f t e r  the  e l i m i n a t i o n  of the  e the r ,  the  r e s i d u e s  w e r e  a n a l y z e d  by GLC.  

SUMMARY 

The diglyceride and monoacetyldiglyceride derivatives of the phosphatidylcholines of the seed kernels 
of the cotton plant of variety S-6029 have been separated into individual subfractions in a thin layer of silica 
ge l  i m p r e g n a t e d  wi th  s i l v e r  n i t r a t e .  
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The total  fa t ty-ac id  composi t ions  of the individual subfract ions  and the posi t ion dis t r ibut ions of the fatty 
acids in the g lycer ide  moie ty  of the molecules  have been determined,  and on this bas i s  the mo lecu l a r  compos i -  
t ions of the phosphat idylchol ines  have been es tabl ished:  fo r  the DGs 46 spec ies  and for  the MADGs 43 spec ies .  
It has been  shown that  in the cotton plant two types of mo lecu l a r  spec ies  a r e  synthesized (mainly to the extent 
of 85%): Disa tura teds  and m 0 n o s a t u r a t e d - m o n o s a t u r a t e d s ,  the d isa tura teds  being cha rac t e r i z ed  by a g r e a t e r  
d ivers i ty  of spec ies  but a low fimount. 
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T H E  S E E D  O I L  O F  C a t a l p a .  I 

L .  N.  A n d r i a n o v a ,  A .  L .  M a r k m a n ,  
a n d  I .  U.  Y u s u p o v a  

UDC 665.35:543.852.4:519.2 

The decora t ive  plant ca ta lpa  has a light and soft  wood highly r e s i s t an t  to decay which has long been used 
as a m a t e r i a l  fo r  r a i lway  s l eepe r s ,  posts ,  and underwate r  s t ruc tu re s  [1]. 

The seed oil of ca ta lpa  has not been  studied sufficiently deeply and, apparent ly ,  for  this r eason  has not 
ye t  found a use .  We have invest igated samples  of the seed oil f rom five spec ies  of cata lpa:  southern  cata lpa  
(C. bignonloides Walt. [C. syringaefol ia]) ,  nor thern  cata lpa  .{C. spec iosa  Word ex Engelm.),  Chinese ca ta lpa  
(c. ovata G. Don), the hybrid t eas  catalp (C. bignonioides × ovata), and Ducloux ca ta lpa  (C. duclouxii Dode 
[C. f a rges i  duclouxi]), which a r e  cult ivated in the Soviet Union (the towns of Kamyshin  and Lipetsk) and in 
botanical  ga rdens :  the Main Botanical Garden (Moscow), those of Nikitskii (Yalta), Tashkent ,  Stavropol ' ,  and 
Voronezh,  and the Centra l  Republican Botanical Garden of the Academy of Sciences of the Ukrainian SSR (Kiev). 

The oil content of the ca ta lpa  seeds  va r i e s  between 21.2 and 36.7% (Table 1), which is not in fe r io r  to 
those  of the oil c rops  mos t  widely used in the Soviet Union for  example,  the oil content of l inseed is 26.9-47.2~, 

TABLE 1 

Geographic 
site 

Tashkent 
Yalta 
Stavropol' 
Kamyshin 
Kiev 
Voronezh 
Lipetsk 
Moscow 

Amt. of oil in the catalpa seeds, % 

northem southern Chinese 

29,9 
3~,1 21,2 

31,8 
33.1 3~,3 
u 29,9 

30,3 
10,1 

2~,3 
2~.6 

teas ducloux 

36,7 
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