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Continuing an invest igat ion of the phospholipids (PLs) of kenaf  [1, 2], we have studied the complex of phos -  
phorus-conta in ing  l ipids of Hibiscus  cannabinus of the va r ie ty -SUzbeksk i i -1503 . ,  The combined phospholipids  
of the seeds  of this  va r i e t y  obtained by Folch'  s method [3] and f reed f r o m  accompanying  ca rbohyd ra t e s  by gel 
f i l t ra t ion  through Molselekt  G-25 [4] amounted to 1.5% of the weight of the a i r - d r y  seeds .  The  quali tat ive and 
quanti tat ive compos i t ion  of the combined P L s  were  de te rmined  by two-d imens iona l  ch romatography  [5, 6]. Six 
phosphorus-conta in ing  spots  w e r e  detected with the following Rf values  (in d i rec t ion  2): 0.35, phosphat idylcho-  
l ines  (PCs); 0.64, phosphat idyl inosi tols  (PIs);  0.70, phosphat idyle thanolamines  (PEs);  0.72, N-acy lphospha t idy l -  
e thanolamines  (N-acy l -PEs ) ;  0.76, N-acy l lysophospha t idy le thanolamines  (N-acy l ly so -PEs ) ;  and 0.90, unident i -  
fied phospholipids (X). The amounts  of these  P L s  were  as  follows, in dec rea s ing  o r d e r  (%): PCs,  38.5; PIs ,  
23.3; PEs ,  20.6; N - a c y l - P E s ,  9.7; N - a c y l l y s o - P E s ,  4.7; and X - P L s ,  3.2. Homogeneous  f r ac t ions  of  the P L s  
w e r e  obtained by separa t ing  the combined m a t e r i a l  on a column of s i l ica  gel followed by p r e p a r a t i v e  s u b f r a c -  
t ionat ion by the TLC method. 

The IR s p e c t r a  of the homogeneous f rac t ions  of the P L s  obtained coincided with those  of g lyce rophospho-  
l ipids [7, 8]. In o r d e r  to study the i r  s t ruc tu res ,  the phospholipids  were  subjected to acid hydro lys i s .  In addition 
g lycero l ,  the hydro lyza tes  w e r e  found to contain choline in the case  of the PCs ,  inosi tol  in the ease  of  the PIs ,  
and e thanolamine in the c a s e  of the PEs ,  N - a c y l - P E s ,  and N - a c y l l y s o - P E s .  The polyols  and amines  w e r e  iden-  
t if ied by compar ing  t h e i r  Rf va lues  with those  of m a r k e r s  in a thin l aye r  of s i l i ca  gel. The reveal ing  agents  
used  were  Dragendorf t  ~ s reagent ,  a solution of ninhydrin,  1% p o t a s s i u m  metaper ioda te  solution, and benzidi!le 
solution. The fa t ty -ac id  components  of the t r i g lyce r ides ,  of the to ta l  PLs ,  and of the  individual f rac t ions  w e r e  
spli t  off by alkal ine hydro lys i s .  The fat ty acids (FAs) were  analyzed in the f o r m  of the i r  methyl  e s t e r s  by GLC 
(Table  1). 

The r e su l t s  of GLC ana lys i s  showed that  the component  FAs of the oil  and of the total  P L s  w e r e  ident ical  
qual i ta t ively and s i m i l a r  quanti tat ively.  The individual f rac t ions  of the P L s  a lso  cons is ted  of the s ame  acids,  
but  t he i r  r a t ios  were  different .  The N - a c y l l y s o - P E s  fo rmed  an except ion containing no l inolenic acid rad ica ls .  

Attention is a t t r ac ted  by the compa ra t i ve ly  high content of  low-molecu la r -weight  acids (Ci2:0 and C14:0 in 
the N - a c y l - P E s ) ,  the predominat ing  amount of them acylat ing the n i t rogen atom. Among the sa tura ted  acids ,  
pa lmi t ic  p redomina ted  in al l  ca ses ;  l inoleic acid made  up the bulk of the unsa tura ted  acids ,  i t s  amount  in the 
to ta l  P L s  being cons iderab ly  higher  than in the t r i g l y c e r i d e s .  In the individual f r ac t ions  we found f r o m  22.1 to 
40.1% of sa tu ra ted  FAs with pa lmi t i c  acid predominat ing  and f r o m  59.9 to 77.9% of unsa tura ted  FAs with linoleic 
acid predominat ing .  The deg ree  of unsa tura t ion  of the P L  molucules  r i s e s  in the following sequence: N - a c y l -  
P E s  - -  P I s  - -  P E s  - -  a c y l l y s o - P E s  -* PCs.  

In o r d e r  to study the posi t ion dis t r ibut ion of the FAs, the main f rac t ions  of  the P L s  were  subjected to 
enzymat ic  hydro lys i s ,  which was c a r r i e d  out as  desc r ibed  p rev ious ly  [1]. I t  can be seen f r o m  Table  1 that  in 
all  c a s e s  the s t ea r i c  acid was  p r e sen t  exclus ive ly  in posi t ion 1 and the l inoleic acid in posi t ion 2. On the b a s i s  
of the r e su l t s  on the posi t ion dis t r ibut ion of the fa t ty -ac id  r ad i ca l s  in the PC, PE,  and PI molecu les  we ca lcu -  
la ted  the i r  poss ib le  m o l e c u l a r  composi t ions ,  which can be  dis t r ibuted according  to type in the  following way: 
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TABLE 1. Composit ion and Posi t ion Distribution of the Fatty Acids 
in the Phospholipids 

Fraction 

Total phospholi- 
pids 

T.riglvcefides 
Phosphatidylcholines 

total 
position 1 
position 2 

total 
position 1 
position 2 

Pfiosphatidylinosi- 
roB- 

total 
position 1 

position 2 
~-Acylphosp.hatid- 
ymtnanolaniines 

total 
O-acyl 
N-acyl 

N-.Acyll~oph~- 
pnaudymmanol- 
amines 
total 

I 
] Fatt' 

J 
(:12:0 C14:0 C16:0 ] C16:1 

0,7 
2,0 

2,8 
7,1 
1,2 

0,5 
1,6 

2,1 
6,3 
1,0 

2,2 
1,5 
0,5 

0,6 
2,0 
0,7 

9,4 
1,6 

10,1 

3,2 

21,4 
24,3 

16,6 
32,5 
3,0 

20,8 
35,8 
2,0 

30,5 
61,5 
3,5 

19,5 
18,9 
24,2 

13,6 

0.9 
2,1 

l,l 
0 9  

2,8 
1.4 
0.9 

3,3 
1.5 
1,0 

5, 

acid 

Ct8:1 C18:2 C18:3 

2,5 
1,6 
0,5 

0,7 
2,3 
0,8 

9,7 
1,8 
3,2 

3,9 

C18:0 

0,6 
2,8 

0,6 
1,06 

2,7 
2,5 

1,2 
4,0 

1,5 
1,7 
5,6 

2,5 

25,6 
25.8 

33,5 
24,8 
34,4 

19,8 
14,0 
23,1 

14.6 
12,3 
16,0 

12,8 
19,0 
17,3 

23,9 

48,1 
39,1 

42,3 
26,0 
57,4 

45,2 
43,2 
70,4 

48,1 
16,4 
75,7 

29,6 
42.5 
9 )  - 

47,8 

o .7 

i,O 

<6 

4.0 

_:6 

1,0 

2,3 

11,2 
12,3 

r.S EU 

23.2 
30,7 l 
22,1 
46,96- 
5,2 

28,2 
41,4 
3,0 

33,0 
69.8 
5.0 

40,1 
24,0 
53,1 

23,2 

76,8 
69,3 

77,9 
53.04 
94,8 

71,8 
58,6 
97,0 

67,0 
30,2 
95,0 

59,9 
76,0 
46,9 

76,8 

PCs PIs PEs 

Disaturated 2,5 3, 4 ]. 3 
Saturated--unsaturated 44,7 66.4 42,9 
Unsaturated --saturated 2, 6 I, 6 i, 7 
Diunsaturated 50,2 28.6 54,1 

In the Pts ,  there  is a considerably sma l l e r  amount of ditmsaturated and a large amount of s a t u r a t e d - u n -  
saturated type, which is explained by the g r e a t e r  degree  of saturation of the PI  molecules  as compared  with the 
PEs  and PCs and also, possibly, by the lower selectivity of the pair ing of the FAs in the PI molecule where 
posit ion 1 is ester if ied predominately  with palmitic acid (61.5%) and posit ion 2 with linoleic acid (75.7%). In all 
cases ,  the s a tu ra t ed -unsa tu ra t ed  types a re  formed mainly f rom the 16:0 and 18:1, 18:2 acids, and the diunsatu-  
rated types  f rom the !8:1 and 18:2 acids.  

We determined the amount of phytin in the meal  (4°5% of the weight of the a i r - d r y  seeds). 

E X P E R I M E N T A L  

F o r  th in- layer  chromatography we used KSK sil ica gel with a size of up to 125/~m andfor  c o l u m n c h r o m a -  
tography the 160-350 f r a c t i o n .  The IR spec t ra  were recorded on a UR-20 instrument with the substances in the 
fo rm of f i lms .  GLC was ca r r i ed  out on a UKh-2 chromatograph with a column 2.5 m long filled with polyethyl-  
eneglycol succinate at 196°C. The c a r r i e r  gas  was helium. The total PLs  were extracted with c h l o r o f o r m -  
methanol (2 : 1). Acid, alkaline, and enzymatic  hydrolyses  of the P L s  were  per formed as descr ibed previously  
[1_]. The part ia l  deacylation of the N-acylphosphatidylethanolamine was per formed in 0.1 N NaOH at 37°C. The 
O-  and N-acyl  groups were  saponified with 10% alcoholic alkalis at room tempera ture  [2]. 

S U M M A R Y  

The qualitative and quantitative composit ions of the combined phospholipids of the seeds of kenaf of the 
var ie ty  "Uzbekski i -1503 '  have been determined for the f i r s t  t ime. 

The fa t ty-acid  composit ion of the combined phospholipids and t r ig lycer ides  and also of the main and two 
minor  components of the phospholipids have been studied. On the basis  of the resul ts  of acid hydrolysis  and of 
IR spectroscopy,  the glycerophospholipid s t ruc tures  of the main and minor  components of the total mater ia l  
have been confirmed. The enzymatic  hydrolysis  of the main f ract ions  of the total mater ia l  has been per fo rmed:  
the position distribution of the fatty acids has been determined and f rom this the possible molecular  compos i -  
t ions of the phosphatidylcholines, phosphatidylethanolamines,  and phosphatidylinositols have been calculated. 
Kenaf seeds can serve  as a source of the medicinal prepara t ion phytin. 
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Continuing an invest igat ion of the seed oils of cata lpa ,  we have studied the g lyceroid  compos i t ion  of n o r t h -  
e rn  ca ta lpa  (Tashkent) ,  ova l - l eaved  ca ta lpa  (Kiev), and common  ca ta lpa  (Voronezh) which, of those desc r ibed  
p rev ious ly  [1], d i f fer  mos t  cons iderab ly  in fa t ty-ac id  composi t ion.  We used the method of enzymat ic  hydro lys i s  
with porc ine  pancrea t i c  l ipase  obtained in the Inst i tute  of Plant  Substances  of the Academy of Sciences  of  the 
Uzbek SSR [2]. 

The fat ty acid compos i t ions  of the t r i g lyee r i de s  and of the monoglycer ide  f rac t ion  of the oil, and a lso  the 
en r i chmen t  f ac to r  a r e  given in Table  1. The en r i chment  fac tor ,  which c h a r a c t e r i z e s  the affinity of  each  of the 
acids  fo r  the cen t r a l  o r  e x t r e m e  posi t ions  of g lycero l  was calcula ted f r o m  the f o r m u l a  EF = [A2]/[A] [3], where  
[A2] is the amount  of acid in posi t ion 2 and [A] is the amount of acid i n t h e  t r ig lyce r ide .  Obviously,  EF  can 
range f r o m  0 to 3 (EF = 0 if the acid is p r e sen t  only in posi t ion 1 and 3, and EF  = 3 ff the acid occupies  only 
posi t ion 2 of the g lycerol ) .  At EF = 1, the acid is p r e sen t  in al l  t h r ee  posi t ions  of the g lycero l  equally.  

As can be seen f r o m  Table 1, the sa tura ted  acids  have an affinity for  posi t ions  1 and 3 of the g lycero l  that  
r i s e s  in the following sequence:  palmit ic ,  s t ea r i c ,  heneieosanoic .  The unsatura ted  acids - o l e i c  and l i n o l e i c -  
have an affinity fo r  posi t ion 2 of the g lycerol ,  that  of oleic acid being g r e a t e r  than that  of lineolic. The linolenic 
acid in the ca ta lpa  seed oil has no c l ea r ly  marked  specif ic i ty  in its occupation of posi t ions  1, 2, and 3 of the 
g lyce ro l  molecule .  E l eos t ea r i c  acid mainly  e s t e r i f i e s  the outer,  1,3, pos i t ions  of the g l y c e r o l  

On the bas i s  of the r e su l t s  on the fa t ty -ac id  composi t ions  of the t r i g l y c e r i d e s  and the monoglycer ide  f r a c -  
t ion (see Table 1), the pos i t ion- type  composi t ion  of the t r i g lyce r i de s  [3] of the oi ls  has been calcula ted by Co le -  
man l s  method, modified by A. L. Markman  [4 ], using an M-222 digital  eompu te r ,  for  which the p r o g r a m  was 
drawn up in the language ALGOL-60.  

The calcula ted f igures  fo r  the pos i t ion- type  composi t ion  of the t r i g lyce r i de s  of the oils  of the seeds  of 
no r the rn  ca ta lpa  a r e  given below (because of the i r  sire i lar i ty  to the f igures  fo r  no r the rn  ca ta lpa ,  the c o r r e s p o n d -  
ing f igures  fo r  ova l - l eaved  ca ta lpa  and common ca ta lpa  a r e  not given; the following abbrev ia t ions  a r e  used for  
the acid res idues :  P, pa lmi t ic ;  S, s t ea r i c ;  H, heneicosanoic;  O, oleic;  L, l inoleic;  Le, l inolenic; X, unidentified; 
El, e leos tea r ic ) :  
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