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The capaci ty of an oil for  drying in the a i r  is connected with the number  of double bonds in its fatty 
acids,  the i r  posi t ions in the molecule  (conjugated or  isolated),  and the geomet r ic  a r r angement  of the subs t i -  
tuents around the double bonds (cis or  t rans  configuration) [1]. Consequently, knowing the fa t ty-acid  compos i -  
t ion and the iodine n u m b e r s  of sunflowerseed, l inseed, tung and catalpa oils [2], it may  be expected that the i r  
drying capacit ies will increase  in the sequence s u n f l o w e r s e e d - l i n s e e d - c a t a l p a - t u n g  in paral le l  with the r i se  
in the iodine numbers  and numbers  of conjugated bonds: 

Oil Iodine No. Amount of Acid with a 
Conjugated System of 
Double Bonds, % Sunflowerseed 139, 1 

Linseed 190,4 -- 
Catalpa 195.5 46, 0 
Tung 234,0 75, 6 

According to the f igures given above, the drying capacity of tung oil should fa r  exceed that of catalpa 
oil. However, in the l i te ra ture  [3] it is s ta ted that the drying capacity of catalpa off is in no way infer ior  to 
that of tung oil, which shows the inadequacy of a knowledge of the fa t ty-ac id  composit ion for  explaining the 
drying proper t ies  of oils. For this purpose,  we have studied the g lycer ide  composi t ion of the oils by the 
method of enzymat ic  hydrolysis .  

The fa t ty-ac id  composit ions of the t r ig lycer ides  and of the monoglycer ide  f ract ion and also the "en -  
r ichment  fac tors"  a re  given in Table 1. The enr ichment  factor ,  which cha rac t e r i ze s  the affinity of each of the 
acids for  the centra l  o r  ex t reme posit ion of glycerol ,  was calculated f rom the formula  E F  = [ A ] 2 / [ A ]  [4],  
where  [A]2 is the amount of acid in posit ion 2 and [A] is the amount of acid in the t r ig lycer ides .  

As c a n b e  seen f rom Table 1, in all four otis the sa turated acids have an affinity fo r  posit ions 1 and 3 of 
g lycerol  that r i ses  f rom palmit ic  acid to s tear ic .  

TAB LE 1 

Acid 

Palmitic 
Steadc 
Oleic 
Linoleic 
Linolenic 

Sum 

Palmitic 
Stearic 
Heneicosanoic 
Gadoleic 
Oleic 
Linoleic 
IAnolenic 

Unidentified 
Eleostea tic 

Sum 

Amount of the Enrich- 
acid, % ment 
. . . . . .  Ifaetor 

linthe | inthe2-/  ee= 
]trig lycer-4m onogly-I =[Ah,'IAI 
~des [A] [cerides l 
[ j[aJ~ j 

Sunflowerseed 
5,5 
4.1 

21,6 
68,8 

1~0 
Chinese catalpa 

2,0 
1,7 
1,4 

5,8 
39,9 
1,7 

1,5 
46,0 

IO0,O 

1,6 
0,6 

16,9 
80,9 

100,0 

0,5 
0,0 
0.0 

14,8 
81,0 
1,1 

0,6 
2.0 

100,0 

0,29 
0,15 
0,78 
1,17 

0,25 
0,00 
0,00 

2,55 
2,03 
0,65 

0.40 
0,05 

I 

Amount of the IEnrichmen t 
acid 070 I~ 
. . . .  ' ' ~ ,~lac~o~ 

in the |in the 2- I EF=IAh,IAI 
trigl cermono, gyl - 
ides~] jcendes ] 

I[A]z l 
l t , 

Linseed 
5,2 
3,8 

20,4 
18.1 
52,5 

100,0 

2,0 
2.4 

5.1 
6,5 
8,4 

75,6 
100,0 

0,5 
0,0 

22,1 
23.4 
54,0 

100,0 

Tmg 

0,8 
0,0 

0.0 
12.9 
24,6 

6~z 
100,0 

0,10 
0,00 
1,08 
1,29 
1,03 

0.40 
0,00 

0~0 
1,99 
2,93 

0.82 
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In the oi ls  studied, a p a r t  f rom the ca ta lpa  oil,  of the unsa tura ted  acids l inoleic  has the g r e a t e s t  affinity 
fo r  pos i t ion  2 of g lycero l .  The l inolenic acid of the ca ta lpa  and l inseed  oi ls  en r i ches  posi t ion 2 of g lycero l  
to a s m a l l e r  degree  than the oleic  and l inoleic acids .  The e l eos t ea r i c  acid  of ca ta lpa  and tung oils  e s t e r i f i e s  
the e x t r e m e  1,3 posi t ions  of the g lycero l  p redominant ly ,  to a g r e a t e r  extent in the case  of the ca ta lpa  oil  than 
in the tung oil. 

On the  b a s i s  of the f a t ty -ac id  composi t ions  of the t r i g lyce r i de s  and of the monoglycer ide  f rac t ions  of 
the  oils  (see  Table  1), we ca lcula ted  the pos i t ion- type  composi t ions  of the t r i g l y c e r i d e s  by  a method desc r ibed  
p rev ious ly  [5]. 

By summing  the pos i t ion- type  composi t ions  for  the c h a r a c t e r i s t i c s  of sa tu ra t ion  and unsa tura t ion  and 
taking pos i t ion  i s o m e r i s m  into account,  we obtained the pos i t ion- type  composi t ions  of the t r i g l y c e r i d e s  of the 
oils studied (%): 

Sample SSS SSU SUS SUU USU UUU Xg Total 

Sunflowerseed 0,02 0,51 1.74 22,55 1,65 73,51 -- 99.98 
Linseed -- 0,11 1,75 22,87 0.37 74,87 -- 99.97 

Tung -- 0,08 0 ,38 11,50 0,68 • 87,06 ~ - -  .... 99;70 
Catalpa -- 0,05 0,51 13.22 0,39 81.20 4 , 3 6  99.78 

(Xg is the. sum of the glycerides of catalpa oil containing an unidentified acid; the figures in the "sum" column 
do not coincide with the sum of the components, since the digital computer rounds off the sums of still-un- 
rounded-off percentage contents of the triglycerides). However, the position-type composition does not give 
information on the relative drying properties of the oils. 

On summing the triglycerides containing an acid that determines the capacity of the oils for drying in 
different position in the glyceride we obtain a pattern of the position specificity of the arrangement of linoleic 
acid in the triglycerides of the stmfiowerseed oil, of linoleic acid in the triglycerides of linseed oil, and of 
eleostearic acid in the tung and catalpa oils (%): 

Sample 1 or 3 1, 3 2, 3 or 1,2.3 2 Sum 
2,1 

Sunflowerseed 8,93 6.89 37.82 31.85 9.24 94.73 
Linseed 22.96 12.32 26,98 14,46 1.29 76.72 
Tung 9.45 26.06 17.72 41,99 1.87 95.22 
Catalpa 42,77 45,31 0,87 0.92 0,18 89,87 

Thus,  the ove ra l l  sums  of these  t r i g l y c e r i d e s  of each  oil v a r y  only slightly,  but the dis t r ibut ions  of  
these  ac ids  o v e r  the 1, 2, and 3 posi t ions  a r e  comple te ly  different .  

In sunf lowerseed  oil,  t r i g lyce r i de s  with l inoleic  ac id  in the 2,3 and the 1,2,8 posi t ions  of the g lycer ide  
p redomina te  (accord ing  to D r i n b e r g ' s  c lass i f i ca t ion  [6] the oil belongs to the s low-dry ing  group),  and  in l in -  
seed  oil the t r i g l y c e r i d e s  with l inolenic ac id  in the 1 o r  the 3 and in the 2,3 posi t ions  of the g lycer ide  p r e d o m -  
inato (highly drying oil). In the case  of tung oil, the bulk of the t r i g l y c e r i d e s  contain e l e o s t e a r i c  ac id  in the 
1,3 and, pa r t i cu l a r l y ,  the 1~2,3 posi t ions  ( superdry ing  oi l ) .  

A fea tu re  of the ca ta lpa  off is  i ts  a lmos t  comple te  concentra t ion  of e l e o s t e a r i c  acid  in the e x t r e m e  p o s i -  
t ions of the g lycer ide ,  as  a r e s u l t  of which the amount  of t r i g l y c e r i d e s  with this  ac id  in the 1 o r  3 and in the 
1,3 posi t ions  is cons iderab ly  h igher  than in the o ther  otis  studied. It is apparen t ly  this d is t r ibut ion of e l e o -  
s t e a r i c  ac id  in the t r i g l y c e r i d e s  of ca ta lpa  oil that  is r e spons ib le  fo r  i ts  high dry ing  capaci ty .  

EXPERIMENTAL 

The ma in  methods  of i sola t ing the oils  and de te rmin ing  t he i r  f a t t y -ac id  and g lycer ide  composi t ion  have 
been  desc r ibed  in p reced ing  pape r s  [2, 5]. 

S U M M A R Y  

A study of the g lycer ide  compos i t ion  of the oil of ca ta lpa  seeds  in c o m p a r i s o n  with the wel l -known sun-  
f iowerseed ,  l inseed,  and tung oils  which belong to the group of oils with slow, high, and superhigh  drying 
p r o p e r t i e s ,  r e spec t ive ly ,  has  shown that  the  high drying capaci ty  of the ca ta lpa  oil  is due to the speci f ic  
s t r u c t u r e  of  the  t r i g l y c e r i d e s ,  namely:  an except ional  affinity of the e l e o s t e a r i c  acid  of this oil fo r  the ex -  
t r e m e  pos i t ions  of  the g lycero l .  
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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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