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T H E  consti tuent glycerides of a number  of ox, 
sheep, and pig body fa ts  have been studied in 
some detail in our labora tory  on several occasions 

(1, 2, 3, 4). These fats  were submit ted to prelimi- 
na ry  separat ion f rom solutions in acetone at various 
concentrations and tempera tures  down to 0 ~ fully- 
sa tura ted  glycerides and component acids being de- 
te rmined in the groups of glycerides thus separated. 
The technical importance of members  of this impor- 
t an t  group of animal fa ts  and the interest  displayed 
at  the present  t ime in their  glyceride s t ructure  offer 
good reason for  fu r the r  adding to the experimental  
studies of this group, which is characterized by  the 
presence of impor tan t  proport ions of stearic as well as 
of pahnitic and oleic glycerides and which may  there- 
fore be distinguished by  the general te rm "stearic-rich 
animal body fats." Moreover, as exemplified in a re- 
cent communication by  Riemenschneider et al. (5) 
and by  other workers both in the United States and 
in our labora tory  at Liverpool, the technique of par-  
tial segregation of nlixed glyeerides by  crystallization 
f rom appropr ia te  solvents has been much facilitated, 
subsequent to our earlier studies on animal  body fats, 
by  the use of tempera tures  down to - -70~  

We have recently had in our possession a specimen 
of fresh body fa t  f rom an Indian  sheep. This has 
enabled us to make a fu r the r  investigation of animal 
depot fa t  component glycerides, employing the more 
rigorous separations now obtainable by  the use of 
lower tempera tures  (down to - -30  ~ ) in crystalliza- 
tions of the fa t  front acetone. We have thus been 
able to obtain component glyceride data of increased 
precision which, at the same time, offer an oppor- 
tun i ty  for  a fu r the r  review of the characteristic 
features  of the glycerides of this interest ing group 
of fats. 

Experimental 
The specimen of Indian  sheep body fa t  examined 

was kindly placed at our disposal by  our colleague 
K. T. Achaya, to whom it had been sent in May, 1947, 
f rom Bangalore. The sheep had been reared on the 
pas ture  diet (grass and leaves) normal  in the hill 
count ry  and mild climate of Bangalore. The fa t  was 
extracted in a fresh condition and sent to this coun- 
t ry  in a sealed tin. When opened, it was almost white 
in color with no sign of rancidi ty  and had the follow- 
ing analyt ical  characterist ics:  saponification equiva- 
lent 284.8, iodine value 39.4, with 0.3% of free f a t ty  
acid (as oleic) and 0.2% of unsaponifiable matter .  

Component acids of the whole fat. Following our 
usual procedure, a determinat ion was first made of 
the total  component acids of the sheep body fat.  The 
mixed acids (197.1 g.) f rom about  210 g. of the fa t  
were first submit ted to a lead salt separat ion f rom 
alcohol (6). The acids recovered f rom the lead salts 
which remained in solution in the alcohol were then 
crystallized f rom 10% solution in acetone at - -50  ~ 
for  five hours. Each of the three groups of acids 
thus obtained was converted into methyl  esters, and 
the la t ter  resolved by  distillation at 0.2-ram. pressure 
through an electrically-heated and packed column 

(7) into a number  of fract ions in the usual manner.  
The final composition of the Ind ian  sheep body f a t ty  
acids, as thus detemnined, is shown in Table I. 

The sheep body fa t  thus had a typical  composition 
for  its class, with pahnit ie  acid approaching 30% 
(mol.),  a high content (26.6% tool.) of stearie acid 
and 31.8~7c (mol.) of oleie acid as major  components, 
together with minor proport ions (of the usual order 
of magni tude)  of myristic,  araehidic, tetra-  and hexa- 
decenoic, oetadeeadienoie and unsa tura ted  acids of 
the Coo (and perhaps  C22) series. 

T A B L E  I 

Component  Acids  of I n d i a n  Sheep Body F a t  

F r a c t i o n  

A 

B 

C 

I o d i n e  
g" _ _ %  ~'alue 

Acids  f rom insoluble  lead  sal ts  119 .1  60 .4  10.0 

Acids f rom solnble lead  salts,  42 .6  21 .6  76.2  
insoluble  in ace tone  a t - 5 0  ~ 

Acids f rom soluble lead  salts,  I 35 .4  I 18.0  I 97 .3  
soluble in  ace tone  a t  - 5 0  ~ 

Component  
ac ids  

( I n c r e m e n t s  
% wt . )  

Myr is t ic  . . . . . . . . . . . . . . .  
Palmi t i c  . . . . . . . . . . . . . . .  
Stear ic  . . . . . . . . . . . . . . . . .  
Arach id ic  ............. 
Te t r adeceno ic  ...... 
Hexadeceno ic  ...... 
Oleic . . . . . . . . . . . . . . . . . . . .  
Oc tadecad ieno ic . .  
Unsa td .  C:,o -:~ ...... 
Unsapon i f i ab le  ..... 

A 
( 6 0 . 4 % )  

1.3 
23 .2  
27 .7  

1.5 

0.6 
6.1 

B 
( 2 1 . 6 % )  

0.4 
3.0 

0.7 
17.1  

0.3 
0.1 

C 
( i S . O % )  

1.2 
1.6 

0.3 
1.4 
9.7 
3.4 
0.3 
0.1 

Tota l  

2 .9  
27 .8  
27.7  

1.5 
0.3 
2.7 

32 .9  
3.4 
0.6 
0.2 

E x c l u d i n g  
unsapon i f i ab le  

% ( w t . )  % (ree l . )  

2 .9  3 .4  
27 .8  29 .5  
27 .7  26.6  

1.5 1.3 
0 .4  0.4 
2.7  3.1 

33.0  31.8  
3.4 3.3 
0.6 0.6 

Component glycerides of the I~tdian sheep body fat. 
The fa t  (302.9 g.) was crystallized initially f rom 
ether at 0 ~ or at room temperature ,  in order to sep- 
arate  the relat ively large amounts of t r i sa tura ted  and 
monounsa tura ted  d i s a t u r a t e d  glycerides as fa r  as 
possible f rom the more unsa tura ted  classes of glyc- 
erides. The mater ia l  left  in solution was later  crys- 
tallized f rom acetone at - -30  ~ and - - 1 5  ~ . In  this 
instance it was not found necessary or desirable to 
employ a t empera ture  below - -30  ~ Ill order to illus- 
t ra te  the details of the crystallizations, a crystalliza- 
tion chart  showing all the operations (Table I I )  is 
given. All crystallizations were fronl 10% solutions 
m the solvents. The weights recorded in Table I I  
have been corrected to the original weight of total  fa t  
to allow for  minor mechanical losses and the small 
quanti t ies used for  determinations of iodine value. 

The fract ions A-F finally used for fu r the r  ana- 
lytical s tudy are shown on the char t ;  in the cases of 
fract ions E and  F, two or three small fract ions of 
closely similar iodine value were combined to give 
the final fractions. 

The component  acids in each of the fract ions A-F 
were determined by  our usual current  procedure 
[pre l iminary  crystall ization of each group of mixed 
acids f rom ether at - -30  ~ (B, C, D) or - - 5 0  ~ (E, F )  
followed by  methylat ion of each group and fract ional  
distillation of the methyl  esters;  the acids in frac- 
tion A were converted to esters and distilled without 
pre l iminary  separat ion].  The final data f rom these 
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TABLE II 

Crystallization of Indian Sheep Body Fat Glycerides 
( A l l  c r y s t a l l i z a t i o n s  f r o m  1 0 %  s o l u t i o n s  in  e t h e r  o r  a c e t o n e ;  

" c o r r e c t e d "  w e i g h t s )  

I " 
7.6g. (I.V.9.7.) 

Ether 20~ 5 days 

A 48.4g.(z.v.4.2) 40.Sg.({.g.22.8) 

Original fat 
302.9g. (I.V. 39.h) 

Ether]20 0 1 day 
l 

295.3g. (I.V.39.8) 
l 

Ether 0% 3 days 
I 

a z a . o g .  U . v .  50 .0)  

Ether 0 O, 1 day 
J 

3.6g.(l.V.28.9) 210.hg.(l 

I 
o Acetone -30 , 5 hours 

1 1 
~ ~ 1.og. (I.v.TAg~ 

Acetone, -30 O, 5 hours 
I 

195.7g. (I.7.&7.8) ~ 1&.7~. (l.V. 86 3} 

Acetonep -30~ t 5 hours 

191 3g. (I.V.h7.1) ~ h.hg. (I.V. 8h!8) 
Acetone, -15 O, 5 hours 

162 6g. (I.V.h3.8) E 28.7~. (I.V. 68!0) 

Acetone$ -15Or ~ hotlr~ 
l 

1523g. (l.V.h2.2) E 10.3g. (I.V.67.2) 

Ether, -15 O, hours 5 

C 81.9g. (l.V.3h.9) D 70.hg.(l.V.50.O) 

Final Fractions E and F 
g I.V. g I.V. 

I i.0 72.9 
E h0.0 67.9 28.7 68.0 

Ii0.3 67.2 
F 8. 8 886  

7.50.3) 

analyses and the proportions and characteristics of 
the glycerides in the six fractions of the sheep fat 
are given in Table III. 

The fully-saturated glycerides in the whole fat, and 
in fractions B and C, were determined by isolation 
after oxidation of the fats with potassium perman- 
ganate in acetone solution (8), and the component 
acids in each of the trisaturated glyceride fractions 
so obtained were determined by ester-fractionation 

T A B L E  I I I  

I n d i a n  S h e e p  B o d y  F a t  G l y c e r i d e  F r a c t i o n s  

A B C D E F 

4 3 . 1  8 1 . 9  7 0 . 4  4 0 . 0  1 9 . 1  
2 2 . 2  3 4 . 9  5 0 . 0  6 7 . 9  8 5 . 9  

2 8 0 . 8  2 8 6 . 2  2 8 9 . 3  2 8 7 . 1  2 9 1 . 3  

1 4 . 2  2 7 . 1  2 3 . 2  1 3 . 2  6.3 
1 4 . 5  2 7 . 1  2 3 . 0  1 3 . 2  6 .2  

W e i g h t  ( g . )  4 8 . 4  
I o d i n e  v a l u e  . . . . . . . . . . . . . . .  4 .2  
S a p o n i f i c a t i o n  e q u i v . .  2 8 5 . 3  
3 1 y c e r i d e s  

% ( w t . )  1 6 . 0  
% ( m o l . )  . . . . . . . . . . . . . . . . . .  1 6 . 0  

C o m p o n e n t  a c i d s  ( %  w t . )  

l ~ y r i s t i c  . . . . . . . . . . . . . . . . . . . . .  [ 
P a l m i t i c  . . . . . . . . . . . . . . . . . . . . .  I 
S t e a r i c  . . . . . . . . . . . . . . . . . . . . . . .  I 
A r a c h i d i c  . . . . . . . . . . . . . . . . . . .  ] 
T e t r a d e c e n o i c  . . . . . . . . . . . .  I 
H a x a d e c e n o i c  . . . . . . . . . . . .  I 
O l e i c  . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
O c t a d e c a d i e n o i c  . . . . . . . .  
U n s a t u r a t e d  C_~o-2~ ..... 

2 . 7  6 .7  
3 5 . 9  3 9 . 1  
5 3 . 7  2 6 . 7  

2 .2  2 . 0  
0 . 4  'Oig 1 .0  

4 . 9  2 1 . 1  
. . . . . .  1 .2  

1 .8  

3 .0  1 .8  
2 7 . 4  2 4 . 9  
2 9 . 5  2 1 . 0  

2 .2  0 . 6  
0 .3  0 .6  
1 .5  4 . 5  

3 2 . 6  4 2 . 6  
2 .5  3 .6  
1 .0  0 . 4  

2 .7  3 .5  
2 1 . 2  1 3 . 1  

8 .8  . . . . . .  
1 .9  . . . . . .  
1 .2  1 .5  
4 . 8  7 .2  

4 8 . 7  6 3 . 7  
8 .8  7 .4  
1 . 9  3.6  

C o m p o n e n t  a c i d s  ( %  m o l . )  

:M[yristic . . . . . . . . . . . . . . . . . . . .  
P a l m i t i c  . . . . . . . . . . . . . . . . . . . .  I 
S t e a r i c  . . . . . . . . . . . . . . . . . . . . . .  ] 
A r a c h i d i c  . . . . . . . . . . . . . . . . . .  ] 
T e t r a d e c e n o i c  . . . . . . . . . . . .  I 
/ - I e x a d e c e n o i c  . . . . . . . . . . . .  I 
O l e i c  . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
O c t a d e c a d i e n o i c  . . . . . . . .  
U n s a t u r a t e d  Ceo-_~2 .. . .  

3 . 2  7 ,8  
3 8 . 0  4 0 . 9  
5 1 . 7  2 5 . 2  

1 .9  1 .7  
0 . 5  

~;:~ 11 
4 . 7  2 0 . 1  

. . . . . .  1 .1  
1 ,6  

3 .6  2 .1  
2 9 . 3  2 6 . 8  
2 8 . 3  2 0 . 3  

1 .9  0 . 6  
0 . 4  0 .7  
1 .6  3 .q  

3 1 . 5  4 1 . 7  
2 . 5  3 .6  
0 .9  0 .3  

3 .3  4 .2  
2 2 . 6  1 4 . 0  

8 .5  . . . . . .  
1 .6  . . . . . .  
1 .5  1 .8  
5.1  7 .8  

4 7 . 2  6 1 . 8  
8 .6  7 .3  
1 .6  3 .1  

(Table IV). The low iodine value (4.2) of fraction A 
justified the assumption that it consisted of trisatu- 
rated glycerides accompanied by a small proportion 
(15%) of monounsaturated disaturated glyeerides. 
Insufficient of fraction D was available for isolation 
of trisaturated glycerides, and these were deduced by 
difference betweeu the fully-saturated glyeeride con- 
tent of the whole fat and the sum of the increments 
of trisaturated glyeerides in fractions A, B, and C 
[the component acids of this small increnIent (3.1% 
of the whole fat) were arbitrarily taken as 66.7% 
pa]mitic and 33.3% stearic]. 

T A B L E  I V  

T r i s a t u r a t e d  G l y c e r i d e s  i n  I n d i a n  S h e e p  B o d y  F a t  a n d  I t s  
G l y c e r i d e  F r a c t i o n s  B a n d  e 

W h o l e  

T r i s a t u r a t e d  g l y e e r i d e s  % ( w t . )  . . . . . . . . . . . .  I 2 7 . 6  I 
T r i s a t u r a t e d  g l y c e r i d e s  % ( m o l . )  . . . . . . . . . .  l 2 8 . 0  I 
S a p o n i f i c a t i o n  e q u i v a l e n t  . . . . . . . . . . . . . . . . . . . . . .  I 282.1 } 

F r a c t i o n  F r a c t i o n  
B C 

3 4 , 7  2 3 . 6  
3 5 . 2  2 3 . 2  

2 7 1 . 7  2 7 7 . 5  

C o m p o n e n t  A c i d s  ( %  w t . )  

Myr i s ~ i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N o t  1 6 . 4  8 .4  
P a l m i t i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d e t e r -  5 0 . 3  4 7  3 
S t e a r i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ] m i n e d  3 3 , 3  4 4 . 3  

C o m p o n e n t  A c i d s  ( %  too l . )  

I No t  1 8 . 6  9 .8  M y r i s t i e  
P a l m i t i c  . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' d e t e r -  5 1 . 0  4 8 . 9  
S t e a r i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m i n e d  3 0 . 4  4 1 . 3  

Discussion 
Interpretation of component glyceride data (Tables 

I I I  and IV).  The data summarized in Tables I I I  and 
IV can be utilized to define with some precision the 
various classes of mixed glycerides present in each 
of the fractions A-F of the sheep body fat. In frac- 
tions A, B, C, and D the proportion of trisaturated 
glycerides is known and accordingly, if triunsatu- 
rated glycerides are not also present, the proportion 
of monounsaturated disaturated and diunsaturated 
m o n o s a t u r a t e d  glyeerides is also determined. Tri- 
unsaturated glycerides are certainly not present in 
fractions A, B, and C, and probably also not to any 
appreciable extent in fraction D. The amount of 
triunsaturated glycerides likely to be present in the 
most soluble fractions, E and F, demands some fur- 
ther consideration. 

In the first place, it will be seen that monounsatu- 
rated disaturated glyeerides respectively form about 
15%, 57%, 43%, and 23% of fractious A, B, C, and 
D; the three least soluble fractions, A, B, and C, 
contain over 75% of the total anlount of this group 
of g]ycerides in the whole sheep body fat. Similarly, 
diunsaturated monosaturated glycerides predominate 
mainly in fractions D and E. In the nlost soluble 
fractions, E and F, there will certainly be no measur- 
able proportion of trisatnrated glycerides, and con- 
sequently their content of triunsaturated glycerides 
can be calculated to lie between the following liniits : 
fraction F, between 73% and 45% (corresponding 
to between 4.6% and 2.9% on the whole fat),  and 
fraction E, between 46% and nil c/; (corresponding 
to between 6.1% and nil % on the whole fa t ) - - the  
higher alternatives representing mixtures of mono- 
unsaturated disaturated and triunsaturated glycer- 
ides with no diunsaturated-monosaturated glycerides 
present. It  is clear from solubility considerations that 
the last named group will in fact be present in quan- 
tit3" in fractious E and F, and therefore the true 
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values for  t r iunsatura ted  glyeerides must be much 
closer to the minimum than to the maximum limits 
given. F rom another angle of approach, since frac- 
tion D contains only about 23% of monounsaturated 
glycerides, the proport ion of the lat ter  in fract ion E 
must be still less; hypothetical  contents of 20% and 
of 10% of monounsaturated glycerides in E would 
involve the presence in this f ract ion respectively of 
only 1.6% or 0.5% of t r iunsatura ted  glycerides in 
terms of the whole fat. 

Consequently, although the quantitat ive evidence 
for  the t r iunsatura ted  glyceride content of these 
fractions cannot be regarded as conclusive, it is felt  
that  the considerations discussed above just i fy  the 
course which has been followed and indicate that  
the amount  of t r iunsatura ted  glycerides present can 
be little, if  any, greater  than that  shown in the tables 
which follow. 

I t  is interesting to note that  Riemenschneider et al. 
(5), in the course of similar crystallizations of speci- 
mens of tallow and lard, reached the conclusion that  
their tallow contained 2.2% of t r iunsatura ted  glyc- 
erides while the lard contained a much larger amount 
- -17 .6% (tool.). The la t ter  figure is, however, per- 
haps not surprising since the lard fa t ty  acids had 
the unusually high content of 12.8% of linoleic acid 
(in addition to oleic 49.6, lino]enic 0.8, and arachi- 
donic 0.4%).  With  an oleic acid content of 49.6% 
the lard must have contained a fa i r ly  high proport ion 
of triglycerides in which two oleic acid groups were 
present;  the 14% of polyethenoid acids would con- 
t r ibute  only one polyethenoid acidic group to any one 
tr iglyceride molecule so that  if the remaining acyl 
groups were oleic, the result would be a tr iunsatu- 
rated glyceride. I t  is clear therefore that  the observed 
17.6% of t r iunsatura ted  glycerides is readily account- 
able in this manner.  

In  point of fact  we have consistently observed 
in a number  of fats, vegetable and animal, that  the 
observed proportions of t r iunsatura ted  g]ycerides are 
well within the limits demanded by  the possible 
association of one acyl group of a minor component 
unsatura ted  acid with two acyl groups of a major  
component unsatura ted (usually oleic) acid. I t  will 
be seen that  this is exemplified in fract ion F of the 
present work, in which the 2.9% of t r iunsatura ted  
glyceride increment can be more than accounted for 

in the form of mixed glycerides containing two oleic 
(1.93) groups and one minor unsaturated acid (0.97) 
group, the increments of oleic and of minor unsatu- 
rated acids in F being respectively 3.9 and 1.2%. 

On the basis of the above discussion the glycer- 
ides in each of the fractious A-F of the sheep body 
fat  can be divided into the categories tr isaturated,  
monounsaturated disaturated, diunsaturated mono- 
saturated, and t r iunsatura ted  (Table V). Fu r the r  
(as also il lustrated in Table V) the distribution of 
the major  component acids oleic, palmitic, and ste- 
aric in each of the glyceride fractions can also be 
estimated, on the assumption that  each fract ion con- 
tains only b inary  mixtures of the possible types 
present (e.g., glyeerides containing either two, one, 
or no oleie group, etc.). These calculations do not 
indicate the presence of any tripalmitin, tristearin, 
or triolein although the f r s t  two of these have occa- 
sionally been reported in very  small amounts in 
tallows (if present in the present instance, they 
would have been included with other mixed trisatu- 
rated glycerides in fract ion A which was not fu r the r  
resolved in sufficient detail to reveal their presence). 
The analytical evidence points to the probabil i ty  that  
the (minor component) unsaturated acids other than 
olefc only occur once in any triglyceride molecule in 
which they are present. 

Up to this point the component glyceride data 
(as given in Table V) are derived solely a) from 
the observed contents of t r isaturated glyeerides, b) 
from considerations of relative solubility already dis- 
cussed in regard to the t r iunsatura ted  glycerides 
likely to be present in the more soluble glyceride 
fractions, and c) (in regard to specific major  com- 
ponent acids) from the assumption that  in any given 
fract ion binary mixtures (e.g., glycerides with no 
and with one oleic group, or glycerides with one and 
with two oleic groups, etc.) only are present. No 
par t icular  theory of glyceride s t r u c t u r e - - "  even " or 
" random " - - i s  involved in the conclusions reached 
and expressed numerically iu Table V. F u r the r  con- 
sideration of the data in Table V pernlits, however, a 
more definite glyceride s tructure to be assigned to 
several of the fractions, A-F. In some parts of these 
fractions, nevertheless, the available data are com- 
patible with more than one interpretat ion in detail, 
and in such instances the fu r the r  assumption may be 

T A B L E  V 

Categories of Component  Glvcer ides  in the I n d i a n  Sheep Body Fa t  

Glycerides ( %  mol.)  .................................................................................... 
Component  acids ( inc remen t s  % mol.)  

Pa]mi t ic  ( and  myr is t ic )  ......................................................................... 
S tear ie  ( a n d  a rach id ic )  ......................................................................... 
Hexa-  ( a n d  te t ra- )  decenoic .................................................................. 
Oleic ....................................................................................................... 
Polyethelmid C~s and  Cao .2_0 .................................................................... 

Component  glycer ide categories  ( inc rements  % mol.)  ................................ 

T r i s a t u r a t e d  ........................................................................................... 
D i s a tu r a t ed  m o n o u n s a t u r a t e d  ............................................................... 
�9 ~ Ionosa tu ra ted  d i u n s a t u r a t e d  ................................................................ 
T r i u n s a t u r a t e d  ....................................................................................... 

( i)  Dioleo-glycerides ............................................................................ 
l~Iono-oleo-glycerides ...................................................................... 

( i i)  Dipalmito-glycer ides  ...................................................................... 
l~onopalmit  o-gly cerides ................................................................. 

(iii) Dis tearo-glycer ides  ........................................................................ 
]~[on o stearo-g]y cerides .................................................................... 

A B C 

16.0 14.5 27.1 

�9 

D 1~.2 I I~ Whole fat  
23.0 - -  ~ 100.0 

67  I 11  3 3 8  
4.8 i 26.8 
1.6 0.9 "~:~ 3.3 
0.6 ~.2 3 .9  31 .9  
0 .9  1 .4  0 .6  4 .2  

(a)  Dis t r ibu t ion  of t r i sa tu ra ted  d i sa tu ra ted  monounsa la t ra ted ,  monosa tu r a t ed  
monosa tu ra ted  d iunsa tu r a t ed  and  t r i u n s a t u r a t e d  glycerides.  

13.5 5.1 6.3 3.1 ...... 28.0 
2.5 8.3 11.6 5.3 "0:9 28.6 
...... 1.1 02 14.6 12.3 "~:~ 40.5 

..... ~ . . . . . . . . . . . . . . . . . .  2.9 2.9 

(b) Dis t r ibu t ion  of (i)  oleic, (i i)  palmitic,  and  (i i i)  s tear ic  groups .  

3.8 
12.2 

9.7 
6.3 

5.7 
8.3 

4.8 
16.0 

4.8 
17.2 

1.5 
21.6 

8.9 
11.0 

3.1 
13.8 

5.5 
7.7 

5.3 
0.9 

24.5 
46.6 

17.4 
65.1 

11.2 
57.9 
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T A B L E  V I  

Possible  Conponent  Glycerides of the I n d i a n  Sheep Body Fa t  

T r i s a tu r a t ed  glycerides (28 .0%)  
Tr ipa lmi t in . .  
D ipa lmi tos tea r ins  ............ 
Pa lmi todis tear ins . .  

~ [onounsa tura ted  d i sa tu ra t ed  ( 2 8 . 6 % )  
01eodipahni t ins  ................... 
Oleopalmitos tear ins  ............................................ 

D i u n s a t u r a t e d  monosa tu ra t ed  (40 .5%)  
Palmi to-oleo-unsatura ted* ...... 
Pa lmi to -d i -unsa tura ted* .  
PaImitodiole in  ................. 
Stearo-oleo-unsahtrated*. ,  
Stearodioleins  ....................................................... 

Trhtnsat t~rated glyeerides (2 .9%) 
Mono-oleo-di-unsaturated* 
Di oleo-mono-unsatura ted* 

A B 

3.8 
9.7 

2.5 

0.5 
4.6 

1 . l  
7.1 

0.5 
0.7 

C D 

( Inc remen t s  % tool.) 

4.8 3.1 
1.5 

11.7 5.2 

1.9 3.4 

2.1 5.2 
2.4 2.4 
2.7 3.7 

1.0 

5.1 

i 4.s i 
J 1.6 

1.3 

I F 

3.3 

0.9 
2.0 

V/hole 
fa t  

% (mol.) 

0.5 
1~.2, 
11.2 

1.1 
27.5 

10.9 
0.7 

14.8 
6.4 
7.7 

0.9 
2.0 

* " U n s a t u r a t e d "  here indicates  minor  u n s a t u r a t e d  components  other than  oleic. 

made that, in any one fraction, the various component 
acids are likely to follow the general principles of 
" e v e n "  or "wides t"  distribution which we believe 
to be the fundamental characteristics of the glyeeride 
structure of natural fats. Using the latter consider- 
ations only when an unambiguous solution cannot 
otherwise be reached, it is found that a possible com- 
position of the glycerides in the whole fa t - -and  one 
which we believe to be the most probable within the 
limits of analytical error of the whole procedure--  is 
that illustrated in Table VI. 

C o n c l u s i o n s  

The component glyeerides of an Indian sheep body 
fat have been investigated, employing the most re- 
cently developed experimental techniques, notably 
crystallization from solvents at low temperature. 

The chief components of the fat ty acids were 
palmitie (27.8), stearic (27.7), and o]eie (33.0), 
accompanied by small proportions or traces of my- 
ristic (2.9), araehidie (1.5), tetradeeenoic (0.4), 
hexadeeenoie (2.7), octadeeadienoie (3.4), and un- 
saturated C~o-~2 acids (0.6) (percentages by weight). 

The chief constituent glycerides of the fat may be 
summarized as follows: 

Fully saturated glycerides form 28% of the whole 
fat and consist largely of dipahnitostearins (16%) 
and palmitodistearins (11%);  very small proportions 
of tripalmitin and possibly tristearin may also be 
present. 

The monounsaturated glycerides (28.6%) consist 
largely of oleopalmito-stearins; small proportions of 

oleodipalmitin and perhaps also of hexadeeeno-dipal- 
mitins or -palmitostearins are also probably present. 

Diunsaturated glycerides (40.5%) are the most 
prominent category of mixed g]yeerides in the sheep 
fat, with about 26% of palnfitodiunsaturated and 
14% of stearodiunsaturated glycerides. Probably 
nearly two-thirds of these are respectively pahnito- 
diolein and stearodiolein, but in the remainder one 
of the minor component unsaturated acids takes the 
place of one (or in rare instances both) of the oleo- 
groups. 

Finally, there are present about 3% of triunsatu- 
rated glycerides, which are made up of two (or one) 
oleie groups in association with one (or two) aeyl 
groups of one or the other of the minor component 
unsaturated acids. 

The Indian sheep body fat appears to differ some- 
what from the English sheep body fats examined 
previously (4) in containing (in relation to its total 
saturated acid content) somewhat more trisaturated 
glyeerides, definitely more of the diunsaturated glyc- 
eride group, and considerably less of the monoun- 
saturated glyceride group. 
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