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Plant  oi ls  containing a l a rge  amount  of po lyunsa tura ted  fa t ty  acids  rapidly  oxidize even  at  r e l a t ive ly  low 
t e m p e r a t u r e s  and a r e  e x t r e m e l y  unstable  to the ac t ion  of high t e m p e r a t u r e s .  On the o ther  hand, an imal  fats ,  
which contain a l a rge  amount  of s a tu ra t ed  fat ty  ac ids ,  p o s s e s s  a high r e s i s t a n c e  to oxidat ive p r o c e s s e s ,  but 
they a r e  a s s i m i l a t e d  l e s s  readi ly .  

A v a r i e t y  of a r t i f i c i a l  m i x t u r e s  of fats  consis t ing of cot tonseed oil and mutton fat,  which is widely used  
in the diet of the population of Centra l  Asia ,  enables  a food fat  to be  obtained which is m o r e  s table  than cot ton-  
seed  oil and is b e t t e r  a s s i m i l a t e d  than an imal  fat. The product ion of a modif ied  fa t  by  the cata lyt ic  t r a n s e s -  
t e r i f i ca t ion  of such a m i x t u r e  has  been  cons ide red  by Mirkhal ikov et al.  [1]. 

One of the authors  of the p r e s en t  p a p e r  has p rev ious ly  e s t ab l i shed  that  the opt imum,  f rom the point of 
view of technical  p r o p e r t i e s ,  is a ra t io  of  the components  of a mix tu re  of co t tonseed  oil and mut ton fat  of 
1 : 1 [2]. In addition, M. N. I smai lov  [3] has shown that  the addition to the diet of  a fat  with such a ra t io  of the 
components  lowers  the level  of l ipids and the concent ra t ion  of v i t amin  A in the blood and i n c r e a s e s  the r e -  
sorbabi l i ty  of fat  and p ro te in  to 92-94%. 

We have inves t iga ted  the initial  m i x t u r e  of  cot tonseed oi l  a n d m u t t o n  fat  (1 : 1) and that  subjected to 
t h e r m a l  t r e a t m e n t  (Table  1). As can  be  seen  f rom Table  1, when the fats  a r e  mixed  the amounts  of unsa tu-  
r a t e d  and sa tu ra t ed  fa t ty  acids and the i r  ra t io  change. Thus,  while cot tonseed oi l  contains 25% of s a tu ra t ed  
fat ty acids and 75% of tmsa tu ra ted  fat ty  acids and mut ton fat  contains 68% and 32%, r e spec t ive ly ,  in the new 
fat  the compos i t ion  is 43% of s a tu ra t ed  fat ty ac ids  and 57% of unsatura ted .  

The quali tat ive and quanti tat ive fa t ty -ac id  compos i t ion  of the mix tu r e  changed. In the new mix tu re  of 
fa ts  capr ic ,  l aur ic ,  pentadecanoic ,  a rach id ic ,  m a r g a r i c ,  l inolenic,  and m y r i s t o l e i c  ac ids ,  which a r e  absent  
f rom cot tonseed oil,  w e r e  detected,  in addition, the amount  of such fat ty acids  as  m y r i s t i c ,  pa lmi t ic ,  s t ea r i c ,  
oleic ,  and pa lmi to le ic  i n c r e a s e d  while the amount  of l inoleic  acid  decreased .  

Thus,  the mixing  of the fa ts  led to a m o r e  uni form ra t io  of s a tu ra t ed  and unsa tura ted  fat ty acids  and, as  
c o m p a r e d  with the cot tonseed oil ,  the amount  of  unsa tu ra ted  fat ty  acids  fell ,  which inc reased  the r e s i s t a n c e  
of the fats  to the act ion of heat. However ,  as  c o m p a r e d  with mut ton fat  the amount  of unsa tura ted  fat ty acids - 
oleic and l inoleic  - had r i sen .  This  m u s t  improve  the a s s imi l ab i l i t y  of  the mix ture .  

Another  advantageous f ac to r  in the mixing of the fats  in the given p ropor t ions  is the fall  in the mel t ing  
point as c o m p a r e d  with mut ton fat. The m i x tu r e  of  fa ts  obtained had m p  38-40°C as  c o m p a r e d  with 54-63°C 
fo r  mut ton  fat. As a r e su l t  of heat ing the amount of l inoleic  acid  in the s amp le s  of fats  inves t iga ted  fell ,  but 
in cot tonseed oil the f ~ l  in i ts  amount  took p lace  in tens ively  during each  10-h  pe r iod  of heating, and in the 
mix tu r e  of fats  it took p lace  only in the f i r s t  10 h, a f t e r  which the amount  of this  acid  was stabi l ized.  
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TABLE 1. Change in the Fa t ty -Acid  Composition of 
Cottonseed Oil and a Mixture of Cottonseed Oil with Mut- 
ton Fat  in a Ratio of 1 : 1 in the Heating P r o c e s s ,  %. 

Aaid 

I0:0 
12:0 
14:0 (iso) 
14:0 
14:1 
15:0 (iso) 
15:0 
16:0 (iso) 
16:0 
15:1 
17:0 
18:0 (iso) 
18:0 
18:1 
18:2 
18;3 
20:0 

Cottonseed oil 
Mut-  

initial 

V 

19,~ 
54.: 

after heating for, 
h 

10 t 50 ] 30 

25,6 25,8 25, 
0,8 1,I 1,: 

9 o ~,3 9 ,  
1~'~ 1s,7 t~',i 
52:5 50,9 50,', 

Mix tu re  of m u t t o n  fa t  
with co t tonseed  o i l  

ton after heating 
fat initial for, h _ _  

lo I 
0.4 
0.3 
Tr. 
3.3 
0.3 
0,3 
0,3 
Tr. 
27,0 
2,0 
0,6 
'Tro" 

10,3 
21,2 
33,3 
0,5 
Tr, 

0,3 
0,3 

Tr. 
2,9 
0,4 
0.4 
O4 
Tr. 

27,5 
2,3 

0 

14,2 
21,6 
28,7 
Tr. 
Tr. 

so I 

On heating the mix ture  of fats,  the amount of oleic acid was fa i r ly  stable 

30 

Tr. 
Tr.  
Tr.  
3,2 
0,4 
0.4 
0,5 
Tr. 

94, 1 
2,5 
1,2 

Tr. 
16,0 
23,0 
28.7 
Tr. 
Tr. 

in different per iods of heating. 

The amount of s t ea r ic  acid in the cot tonseed oil did not change during the heating p rocess ,  while in the 
mix ture  of fats its re la t ive amount had r i sen  by 3.9% af ter  10 h and by 5.7% af te r  30 h as compared  with the 
initial sample.  

It was also observed  that as the resul t  of heating the amount of m a r g a r i c  acid in the mixture  of fats 
r o s e .  

Af te r  heating for  30 h the total  amount of sa tura ted  fatty acids in the cot tonseed oil amounted to 28% and 
of unsaturateds to 72%, while in the mixture  of fats the corresponding f igures  were  45% and 55%. It mus t  be 
observed  that in the m i x ,  re  of fats even after  heating the previous m o r e  uniform rat io of sa tura ted  and un-  
sa tura ted  fatty acids was retained. The changes in the relat ive amounts of the fatty acids a re  explained by the 
format ion  of nmnereus  products  when cot tonseed oil [6] and its mixture  with mutton fat a re  heated. 

The extinction coefficient Ei charac te r iz ing  the amount of i somers  of acids with two conjugated e thyl-  
enic bonds, peroxides ,  hydroperoxides  with conjugated bonds, etc.,  r i ses  continuously as cottonseed oil is 
heated; in the mixture ,  it rose  during the f i r s t  20 h of heating and then the curve  fell. 

The extinction coefficient E 2 charac te r i z ing  the format ion of secondary  oxidation products  r i ses  with 
an increase  in the t ime of heating for  cottonseed oil, and the samples  have th ree  max ima  in the absorpt ion 
region of 268 rim. F o r  the mixture  of fats this index rose  less  intensively. 

The resu l t s  of an analysis  of the magnitude E 1/E~ as a hmction of the t ime of heating pe rmi t  the 
change in the ra te  of format ion  of secondary  oxidation products  in the fats to be judged; the rate of inc rease  
in the amount of secondary  oxidation products  in cottonseed oil is higher  than in the mixture  of cottonseed 
oil and mutton fat. The UV spec t ra  of the initial and heated fats confirm that,  on heating, fatty acids with two 
and three  conjugated double bonds accumulate  in the cottonseed oil fas te r  than in its mixture  with mutton fat. 
This shows the higher  intensity of the the rma l  oxidation of cottonseed oil. 

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

The methyl  e s t e r s  of the fatty acids were  p repa red  as descr ibed by Vereshchagin  et al [4]. 

To determine fatty acids with conjugated double bonds we r eco rded  the spec t ra  of the initial and the 
thermal ly  t r ea ted  mix tu res  of fats on a Specord UV-Vis spect rephotometer .  The solvent used was hexane 
f ree  f rom a romat ic  and carbonyl  compounds. The amounts of fatty acids were  determined by s tandard me th -  
ods [5]. 

The solutions were  diluted so that the optical density ranged between 0.2 and 0.8. The extinction coef-  
ficients were  calculated at X 232 and 268 nm. 
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The fa t ty -ac id  composi t ions  w e r e  de t e rmined  by  the GLC method in the Fats  R e s e a r c h  L a b o r a t o r y  of 
the Moscow b r a n c h  of the AH-Union inst i tute of  Fa t s  on a Hitachi model  K-53 ch roma tog raph  with a f l a m e -  
ionizat ion detector .  

The t h e r m a l  t r e a t m e n t  of the fats  was p e r f o r m e d  at 180-190°C in communa l  feeding e n t e r p r i s e s  at  a 
ra t io  of fat  and produc t  of 4 : 1 and a rep laceab i l i ty  of the  fat of 0.6. The t i m e  of use  of the fat  was  30 h. The 
t ime  of cooking the a r t i c l e s  was 2-3  min.  

S U M M A R Y  

The f a t ty -ac id  compos i t ion  of a mix tu re  of cot tonseed oil  and mut ton  fat  in a ra t io  of  1 : 1 be fo re  and 
a f t e r  t h e r m a l  t r e a t m e n t  has been  studied. It has been  es t ab l i shed  that  the mix tu re  obtained is m o r e  r e s i s t an t  
to the ac t ion  of heat  than cot tonseed oil. 
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SPECIES OF E r y s i m u m  
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Continuing an invest igat ion of the phospholipids (PL's) of the seeds  of  plants  of family  C~uciferae [1-3], 
we have studied the PL's of the seeds  of E r y s i m m n  diffusum Ehrlu (eol lee ted  in the envi rons  of  the v i l lage  of 
Tobolino, Chimkent oblas t )  and of E r y s i m u m  s y l v e s t r i s  (L.) Bess .  (col lec ted  in the environs  of Burchmul la ,  
Bos tan lyksk i i  region,  Tashkent  ob las t ) .  

The combined  PI~s f rom the seeds  w e r e  obtained and f r eed  f rom accompanying  ca rbohydra t e s  by the 
methods  usual ly  used  [1, 3]. 

The yie ld  of to ta l  PL's f r eed  f rom ca rbohydra te s  was  0.5% f rom the seeds  of E. diffusum and 1% f rom 
E..__ t. sy lve s t r i s .  The amount  of  phosphorus  in the combined  m a t e r i a l  [4] was  3.3% in both cases .  The quali tat ive 
and quanti ta t ive composi t ions  of  the to ta l  PLUs w e r e  es tab l i shed  by  two-d imens iona l  TLC in s y s t e m s  1 and 2 
followed by the de te rmina t ion  of the phosphorus  in the spots  [5]. In each  case ,  s ix  phosphorus-conta in ing  
spots  were  detected: t h r ee  m a i n  ones - phosphat idylehol ines  (PC ' s ) ,  phosphat idyl inosi tols  (P I ' s ) ,  and p h o s -  
phat idyle thanolamines  (PE 's )  - and th ree  m i n o r  ones - N-acylphosphat idy le thanolamines  ( N - a c y l - P E ' s ) ,  N -  
acyl lysophosphat idyle thanolamines  ( N - a c y l l y s o - P E ' s ] ,  and lysophosphat idylehol ines  ( l y so -PC ' s ) .  The quant i -  
t a t ive  d is t r ibut ions  of these  components  in the combined m a t e r i a l s  f rom the plants  inves t iga ted  a r e  given b e -  
low (%). 

Phospholipid Fraction E. diffusum E. sylvestris 
N-Acyl-PE's 3,2 7,0 
N-AcylIyso-PE's 2,1 5, 2 
PE's 19,3 19.2 
PC's 49,1 45,2 
PI's 21,3 16,4 
Lyso-PC's 5,0 7,0 
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