
2. It has been es tab l i shed  by enzymat ic  hydro lys i s  with phosphol ipase A 2 of kufi venom that the un- 
sa tu ra ted  fat ty acids a re  p r e s e n t  in posi t ion of the PCh, PE,  and PI molecules  - to the extent of 90.6%, 96.5%, 
and 85.4~, r e spec t ive ly .  

3. F r o m  the posit ion dis tr ibut ion of the fatty acids in the phospholipids,  the i r  poss ib le  molecu la r  com-  
posi t ions  have been calcula ted.  
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T H E  D E P E N D E N C E  O F  T H E  F A T T Y - A C I D  

C O M P O S I T I O N  O F  C O T T O N S E E D  O I L  ON T H E  D E G R E E  

O F  U N S A T U R A T I O N  

L .  S.  G o l o d o v a  a n d  B .  A .  B r y u s h i n i n  UDC 665.1.002.611 

The dependence invest igated is of cons iderable  in te res t  f rom the p rac t i ca l  point of view. Any s t r i c t  
de terminat ion of it would provide fat chemis t s  and merchan t s  with the poss ib i l i ty  of quanti tat ively evaluating 
the composi t ion of an oil f rom such a read i ly  avai lable index as the iodine number .  

F u r t h e r m o r e ,  the p rob lem is also of i n t e re s t  for the c h e m i s t r y  of natural  compounds and products ,  
pa r t i cu l a r ly  f r o m  the point of view of Academician  S. L. Ivanov' s c l imat ic  theory  of the format ion  of organic 
substances  [1]. 

The quality of cot tonseed oil is de te rmined  p r imar i l y ,  if there  a re  no technological  pecul ia r i t ies  in its 
production,  by the ra t io  of l inoleic and oleic acids;  this to a cer ta in  extent de te rmines  the composit ion and 
p rope r t i e s  of the products  of its reduction,  and also the conditions of the actual catalyt ic  hydrogenation p roces s  . 
Consequently, in this case  it is p r e c i s e l y  the dependence of the amount  of each of these two unsaturated acids 
on the degree  of unsaturat ion that is important ,  while the quanti tat ive differentiat ion of the acyl rad ica ls  has no 
such impor tance .  

At the p r e se n t  t ime,  var ious  authors have obtained two pa i r s  of equations by which a t tempts  have been 
made to exp res s  the requ i red  re la t ionship .  
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Fig. 1. Dependence of the amount 
of linoleic acid ( l a  and 2a) and 
oleic acid (lb and 2b) and of the i r  
sum ( lc  and 2e) on the iodine number  
according  to Eqs.  (1) and (2), and 
(3) and (4). 

A. Bailey et  al.  [2], having t r ea t ed  their  own r e su l t s  of the chromatographic  analysis  (GLC) of 22 samples  
of cot tonseed oil s ta t i s t ica l ly  by the method of l eas t  squares ,  found the following pa i r  of equations of the type 
o f Y  = ~-KX ~ b :  

L =0.7882 I. No.-30~4, (I) 

Ol---  0.3625 I. No.÷55.54 (2) 

for  l inoleic and oleic acids,  r e spec t ive ly .  

According to Eqs.  (1) and (2) with an i nc rea se  in the degree  of unsatura t ion of the oil the amount of 
linoleic acid in it r i s e s  (Fig. 1, curve la) ,  and the amount of oleic acid falls  a lmos t  in propor t ion  (curve lb) .  
However,  as the authors  mentioned observed ,  the total of the enoic acids (curve lc)  r i s e s  f rom sample  to 
sample  only ve ry  slightly (the amount of pa lmi to le ic  acid is  not taken into account in Fig.  1). 

I t  has been shown [3-5] that in the catalyt ic  hydrogenation of cot tonseed oil using potent iometr ic  moni-  
tor ing of the s tate  of the ca ta lys t  a s imp le r  re la t ionship  is found, of the type of Y = KX: 

a ----0,4515 I. No. (3) 

Ol =0.2026 I. No. (4) 

where  the symbol  O1 denotes the total  amount of monoenoic acids .  

As shown in Fig. 1, according to Eqs.  (3) and (4) with a r i s e  in the iodine number  the amount of linoleic 
acid (curve 2a) should inc rease  and that of oleic acid somewhat  l ess  marked ly  (curve 2b). Natural ly,  in this 
case  the total amount of  unsa tura ted  acids (curve 2c) r i s e s  f a s t e r  than according to Bai ley.  

We have t rea ted  the r e su l t s  given in the l i t e ra tu re  [3-5] s ta t i s t i ca l ly  by the method of leas t  squares  in 
conf i rmat ion of Eqs .  (3) and (4), and this has given equations ex t r eme ly  s i m i l a r  to the la t t e r :  

(5) 
L=0,4580 I. No. 

Ol =0.2032 I. No. (6) 

When, however,  in this t r ea tmen t  the r e su l t s  of the chromatographic  analys is  were  excluded, the r e su l t s  proved 
to be even c lose r  to Eq. (3) and (4): 

L=0.4525 I. No. (7) 

o1=o,2o03 L no. (8) 

The success ive  exclusion of the r e su l t s  of o ther  methods ( th ioeyanometry  and spec t rophotometry)  led to 
the opposite effect .  Subsequently, it was obse rved  that the resu l t s  of chromatographic  analys is  actual ly c o r -  
respond to a s m a l l e r  degree  than the o thers  to the re la t ionship  found poten t iomet r ica l ly .  This  unavoidably 
faced us with the p rob lem of the sepa ra t e  s ta t i s t ica l  t r ea tmen t  of the l a rge s t  poss ib le  number  of r e su l t s  ob- 
tained by chromatograph ic  analysis  and (in counterbalance to the latter} by other  methods .  
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We have also t reated s ta t is t ical ly  by the method of least  squares  the resul ts  of a quantitative (for acids) 
analysis of 72 samples of cottonseed oil given in the l i tera ture  during the last  few years .  The resul ts  of the 
th iocyanometry  and spect rophotometry  of 39 samples gave the relat ions 

L-~0,4514 |. No. (9) 

O1=0.2180 I. No. (i0) 

which, as can be seen, pract ica l ly  coincide with those found potent iometr ical ly.  

Analyzing the remaining 33 samples (chromatographic method), we obtained the equations 
(11) 

L -----0,578 I. N o . - 8 . 8 8 ,  

O1 =--0,309I. NO.-}-49.97. (12) 

ext remely  close, par t icu lar ly  Eq. (12), to those obtained by Bailey, et al. 

Thus, for cottonseed oil a tendency has been found for the chromatographic  method to differ f rom a 
number of other methods - spectrophotometry,  thiocyanonometry,  and potent iometry.  The stat ist ical  t r ea t -  
ment of analogous resul ts  for sunflowerseed oil which we are per forming at the present  time will apparently 
permi t  an investigation of the width of this tendency. 

We can consider  the equation of the Y = KX type 

L = 0.4932 I. No. (13) 

which we obtained for the same 22 samples [2] as an indirect  argument in counterbalance to Eqs. (1) and (2). 
For  this, the sum of the squares  of the deviations is only slightly g rea te r  than for (1): 24.01 and 20.74. In 
view of the comparat ively  small  number of samples,  the lat ter  fact will hardly pe rmi t  us to p re fe r  to Eq. (1) 
definitely over  Eq. (13). However, on substituting the value of L f rom (13) in the well-known balance equation 
1.81 L + 0.899 O1 = I. No. for oleic acid we obtain 

Ol =0.I18 I. No. (14) 

where its amount also r i se s  with an increase  in the degree of unsaturation. 

Finally, the idea of the competing accumulation of linoleic acid at the expense of oleic also finds some 
objection on the par t  of phytochemists .  In L. S. Ivanov's  opinion [1], the biosynthesis  of linoleic ac idbegins  
at a la ter  stage of vegetation than that of oleic acid and its accumulation cannot take place at the expense of 
the la t ter .  In the general  case, the real izat ion of Bai ley 's  equations can take place only with antibatically 
conjugated cl imatic conditions of two adjacent vegetation phases,  i.e., the more  unfavorable the cl imate at the 
beginning of the ripening of the seeds, the more  favorable must  it be at the end of this p roces s .  As we see, 
the premise  c lear ly  contradicts  the real  conditions. 

It is known that the iodine number is not a quantitatively s t r ic t  and sufficiently universal  index of the 
degree of unsaturation of natural oils.  It would be more  logical to use a more  objective i n d e x -  the unsatu- 
ration number [7]. However, since in this case the question of the existence of the required dependence and 
its nature is solved, the iodine number fully satisfies this task as an index of unsaturation.  

S U M M A R Y  

1. Results of thiocyanometric  and speetrophotometr ic  analysis  of cottonseed oil confirm the relationship 
found previously in catalytic hydrogenation using potentiometric monitoring of the state of the catalyst .  

2. Together  with Eqs. (3) and (4), these results  counterbalance the resul ts  of the chromatographic analy- 
sis of cottonseed oil. 

3. This contradiction leads to the posing of the question of the probable inaccuracy of individual methods 
of chromatographic  analysis for substances with s imi lar  absorption proper t ies ,  i.e., for linoleic and oleie 
acids.  
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T H E  S T R U C T U R E  O F  K A R A T A V I C  A C I D  

V .  Y u .  B a g i r o v  a n d  V .  I .  S h e i c h e n k o  UDC 547.9:582.89 

Continuing an investigation of the s t ruc tu re  of kara tav ic  acid [1], we have made a detailed study of  the 
NMR spec t r a  of the methyl  e s t e r  of this acid and also of the products  of the alkaline hydrolys is  of its ethyl 
e s t e r .  The r e su l t s  obtained show that the s t ruc tu re  proposed  prev ious ly  for  kara tav ic  acid requ i res  r econ-  
s idera t ion.  

In the NMR s p e c t r u m  of the methyl  e s t e r  of this acid (Fig. 1, curve 1), there  a re  the s ignals  of a t e r -  
t i a ry  methyl  group (0.87 ppm), of two methyl  groups on double bonds (1.65 and 1.76 ppm), and of an e s t e r  
methyl  group (3.52 ppm).  In the 3,57-4.20 ppm region there  a re  the s ignals  cha rac t e r i s t i c  for  the A r - O -  
CH 2- CH < grouping in terpenoid coumar ins  [2-13]. 

The signals  of the pro tons  of the methyl  group at 1.76 ppm and of the olefinic protons (4.73 and 4.81 
ppm) re l a t e  to an isopropenyl  grouping [14], as was showaby double resonance  (Fig. 1, curve 2). On i r radia t ion  
(strong field H 2) of the signal of the methyl  group (1.76 ppm), the signals at 4.73 and 4.81 ppm contrac ted  and 
were  conver ted  into two doublets (2j = 1.9 Hz). The signal of the olefinic proton of a H - C  = C - C H  3 f ragment  
also contracted,  also contracted,  which shows the close posi t ions of the double bonds.  

+1 I 

P 8  

+/  

f I I ] I I I I 
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Fig. 1. NMR spec t rum of methyl  ka ra tava te  (1), double resonance  
(2), INDOR (3) (CDC13, 100 MHz, 0, 6, ppm, HMDS). 
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