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T 
I3[E BODY FAT of land animals consists largely of 
glyeerides of f a t ty  acids of chain length C~6 
and C1~. In  the higher animals (excluding fish, 

birds, and reptiles) f a t ty  acids of this molecular size 
make up more than 90% of the total  f a t ty  acids. 

Two factors contribute to this concentration of C~6 
and C~8 acids. First ,  the predominant  f a t ty  acids in 
nlost terrestr ial  diets are of this chain length. Second, 
the endogenous fat, synthesized by the animal f rom 
carbohydrate  and protein and deposited in the tis- 
sues, is conlposed almost entirely of C~6 aDd C~8 
f a t t y  acid glyeerides in those species which have 
been studied. 

A probable th i rd  factor  is par t ia l  rejection of acids 
of other chain lengths by preferent ia l  metabolism or 
excretion (5). Thus, when coconut oil is fed to rats, 
it is almost completely absorbed and there is some 
deposition of the short chain acids, but  the propor-  
tion of C~6 and C~s acids deposited is still much higher 
than  in the coconut oil (7). Sa tura ted  acids of 20 
carbon atoms and higher are poorly absorbed by rats, 
that  is to say, they are rejected to a considerable de- 
gree by excretion (1, 4). 

There is evidence that  the absorption of monoenoie 
acids also diminishes for those above C~s (2, 3, 6), but  
little is known concerning the degree to which they 
are stored in the body. Consequently the present  work 
was under taken to determine the extent of deposition 
of the common monounsatura ted  C2o and C~2 acids in 
comparison with oleic acid, when fed to albino rats  
as the methyl  esters. 

Experimental 
Materials and Diets. The basal diet was as follows: 

corn starch 58, vi tamin-free casein 20, yeast ( fat-free)  
8, cellulose (Alphaeel) 5, salt mixture  (U.S.P. X I V )  
4, fa t  (when added) 5. I t  was almost but  not entirely 
fat-free since there were traces of fa t  in the starch 
and the v i tamin mixture.  Each ra t  received the fol- 
lowing amounts  of vi tamins adminis tered weekly in 
0.1 ml. of corn oil: A, 84 I.U. ; D, 84 I.U. ; E, 0.84 rag. 
(d-~-toeopherol). 

The f a t t y  acid esters were p repared  in the lab- 
ora tory  f rom natura l  vegetable oils by fract ional  
distillation of the mixed methyl  esters, followed by 
fract ional  crystallization of the appropr ia te  frac- 
tions f rom acetone at tempera tures  down to - -45~ 
Methyl oleate was p repared  f rom filbert oil and 
peanut  oil, methyl-11-eieosenoate f rom jojoba oil 
(Simmondsia califo~'nica Nuttal l )  (8),  and rapeseed 
oil, and methyl  erucate f rom rapeseed oil and jojoba 
oil. The esters were of high pur i ty .  The analysis of 
one lot is shown in Table I. 

The determinations were made according to the 
Official and Tentat ive Methods of the American Oil 
Chemists '  Society. 

F i f t y  inbred albino rats  of the Wis ta r  s t ra in were 
divided into five groups, each group composed of five 
males and five females. The fa t  or lipide portions 
of the diets for the respective groups were as fol- 
lows: corn oil, no fat, methyl  oleate, methyl  eico- 
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T A B L E  1 
A n a l y s i s  of D i e t a r y  Me thy l  Esters 

I o d i n e  value 
M e t h y l  e s t e r  T o t a l  T o t a l  

F o u n d  T h e o r y  d i enes  t r i e n e s  

% % 
Oleate  . . . . . . . . . . . . . . . . . . . . . .  85 .1  85 .6  0 .23  0 .01  
E i e o s e n o a t e  .. . . . . . . . . . . .  78 .4  78 .2  0 .21  0 .08  
E r u c a t e  . . . . . . . . . . . . . . . . . . .  71 .7  72 .0  0 .37  0 .05  

senoate, and methyl  erueate. All groups received 
the basal diet. The fats  were added to the extent of 
5 par ts  of fa t  to 95 par ts  of basal ra t ion in each fat- 
containing diet. Starch was added instead of fa t  for 
the no-fat  diet. 

The ra ts  were selected at weaning (weight 30-40 g.) 
and were divided into groups equally distr ibuted ac- 
cording to weight and litter. They were individually 
caged. The feed was provided ad libitum, and a rec- 
ord was kept  of the amount  eaten. 

Feeding was continued for 12 weeks. At  the end of 
that  t ime the males were sacrificed. The females were 
bred and continued on the same diets until  their  lit- 
ters were weaned. The total  feeding period was 20 
weeks. 

Extraction of Body Fat. The bodies were separated 
into three portions, viz., pelt, viscera, and carcass. 
Each port ion was heated with 10% aqueous alkali to 
release the fat.  Af te r  acidifying, the fa t  and f a t ty  
acids were combined and saponified by alcoholic 
alkali. The soap solutions were extracted with petro- 
leum ether to remove unsaponifiable matter ,  then 
acidified to recover the total  f a t ty  acids. The yield 
of f a t t y  acids is shown in Table I I .  

These deternfinations were done by groups and not 
by  individual  animals. Hence it was not possible to 
make an analysis of variance. The fat-free diet gave 
the lowest yield of fa t  f rom both males and  females, 
as would be expected. Otherwise the differences be- 
tween diets are not consistent and are probably  not 
significant. The feeding of eieosenoic and erucie 
esters as 5 % of the diet does not appea r  to have caused 
any  reduction in body fa t  as compared to oleate feed- 
ing at this level. 

Characteristics of the Body Fat. Iodine value and 
equivalent weight determinations were made on the 
pooled f a t ty  acids of each group. In  addition, 10 
determinations of each characteristic were made on 

T A B L E  I I  
A v e r a g e  Y ie ld  of F a t t y  A c i d s  

D i e t a r y  
fa t  

Males 
C o r n  oil  . . . . . . . . . . . . . . . . . . . . .  
N o n e  . . . . . . . . . . . . . . . . . . . . . . . . . .  
Olea te  . . . . . . . . . . . . . . . . . . . . . . . .  
E i c o s e n o a t e  .. . . . . . . . . . . . . .  
E r u c a t e  . . . . . . . . . . . . . . . . . . . . .  

M e a n  . . . . . . . . . . . . . . . . . . . . .  

F e m a l e s  
C o r n  oil . . . . . . . . . . . . . . . . . . . . .  
N o n e  . . . . . . . . . . . . . . . . . . . . . . . . .  
Olea te  .. . . . . . . . . . . . . . . . . . . . . . .  
E i c o s e n o a t e  .... . . . . . . . . . . .  
E r u c a t e  . . . . . . . . . . . . . . . . . . . . .  

M e a n  .. . . . . . . . . . . . . . . . . . . .  

F a t t y  ac ids  p e r  r a t  ( g . )  f r o m  

2 .58  
2 . t 0  
3 . 44  
3 .74  
3 .40  
3 .05  

Pelt Carcass 

4 .36  3 .66  
3 .44  2 .68  
3 .98  2 .90  
4 .52  2 .46  
3 .56  2 .62  
3 .97  2 .86  

2 .25  
1 .46  
2 . 6 4  
2 .30  
2 .70  
2 .27  

V i s c e r a  

3 .58  
1 . 3 6  
2 . 1 6  
3 .52  
2 .68  
2 .66  

1 .88  
1 .54  
2 .22  
1.86 
2.47 
2 .00  

Total 

11 .6  
7 .5  
9 .0  

10 .5  
8.9 
9 .5  

6.7(1)a 
5.1 
8.3 
7.9 
8.6(s)a 
7.3 

Total 
f a t t y  
ac ids ,  
% of 

rat wt. 

5.9 
3.9 
5.1 
5.5 
5 .2  
5.1 

4 .2  
3.5 
6.2 
5 .7  
6.2 
5.2 

a F i g u r e s  i n  p a r e n t h e s e s  r e p r e s e n t  the  n u m b e r  of a n i m a l s  t h a t  d ied  
d u r i n g  the  f e e d i n g  p e r i o d .  
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T A B L E  I I I  

Iod ine  Value of Body Fa t ty  Acids 

Die ta ry  fat 

Males 
Corn oil ............... 
None ................... 
Oleate ................. 
Eicosenoate ......... 
E ruca te  ............... 

Females  
Corn oil ............... 
None .................... 
Oleate .................. 
Eicosenoate ......... 
E ruca te  ............... 

Pe l t  

101.8 
66.9 
77.8 
77.4 
73.5 

101.6 
67.6 
77.4 
77.9 
73.6 

Fa t ty  acids from 

Carcass 

102.3 
66.1 
77.6 
74.8 
69.2 

99.8 
70.4 
76.3 
74.2 
73.2 

"Viscera 

101.2 
62.5 
73.0 
76.0 
70.8 

97.7 
69.0 
74.1 
71.6 
70.2 

Total  
F a t  

101.8 
65.8 
76.6 
76.2 
71.3 

99.8 
68.8 
76.1 
76.6 
72.4 

the f a t t y  acids f rom individual  animals in one group 
in order to obtain an estimate of the var ia t ion in the 
data. On the basis of the var ia t ion found in these 
values it was calculated that  differences of 5.0 units 
or more in iodine value and 5.3 units or more in 
equivalent weight were significant at the 95% level. 

Iodine values of the f a t t y  acids of the body fats are 
given in Table I I I .  As would be predicted, the corn 
oil diet produces a fa t  of high iodine value and the 
fat-free diet a fa t  of low iodine value. There is little 
difference between the fa t  f rom the three ester diets 
al though the erucate diet gives a slightly lower iodine 
value for both sexes. There is no significant differ- 
ence between the values for fa t  f rom males and 
females. 

Mean molecular weights (equivalent weights) o f  
the body f a t t y  acids were determined by t i tration.  
The equivalent weights of the pelt  f a t t y  acids f rom 
the male rats  fed eieosenoate and erueate were sig- 
nificantly higher than  the corresponding equivalent 
weight of acids f rom the oleate diet. They were also 
higher for  the carcass and visceral f a t t y  acids, but 
the increment  was not statistically significant for all. 
The same trend was evident in the f a t t y  acids f rom 
female rats. 

The equivalent weights of the body acids f rom the 
erucate diet were not significantly higher than those 
f rom the eieosenoatc diet, suggesting that  less erucate 
was deposited than eieosenoate. The values were some- 
what higher for  the acids f rom the pelt  ( including 
subcutaneous tissue) than  for the acids f rom the re- 
mainder  of the body. 

Determination of  Polyenoic Acids. The content of 
dienoic, trienoic, and tetraenoie acids in the body 
f a t ty  acids was determined by ultraviolet  absorption 
af ter  isomerization. 

The content of diene acid is na tu ra l ly  much the 
highest on the corn oil diet (Table IV) .  The diene 
acid level on this diet is about twice that  found in 
rats  on an ord inary  mixed diet. Although the fa t  
level in the diet is fa i r ly  low (5% by weight) ,  the 

T A B L E  I V  

Polyenoic Acids in  Body Fat  

Diene acid, % of total  fa t ty  acids 
Die ta ry  

fat  

Males 
Corn oil 
None 
Oleate 
Eicosenoate  
Eruca te  

Females  
Corn oil 
None 
Oleate 
Eicosenoate  
Eruca te  

Pel t  Carcass Viscer~ 

24 .2  27.0 I 25.9 
3.9 3.1 I 3.9 
2.2 
2.9 
3.6 

20.4 
2.2 
2.1 
3.2 
2.5 

1.5 1.8 
1.8 2.3 
1.6 2.9 

19.0 (11.5)  
2.8 3.5 
2.0 1.8 
1.8 1.4 
1.7 1.4 

Total  fat 

25.7 
3.6 
1.8 
2.3 
2.8 

19.7 
2.8 
2.0 
2.1 
1.9 

~iene Tetraene 
~cid acid 

1.3 
O~l 0.2 
0.1 0.1 
0.2 0.2 
0.4 0.3 

0.2 1.2 
0.2 0.4 
0.1 0.1 
0.2 0.2 
0.1 0.1 

animal evidently stores linoleie acid to a large ex- 
tent. Females appear  to re ta in  somewhat less than 
males. 

I t  is evident that  more diene acid was retained in 
the body fa t  on a fat-free diet than on any of the 
three ester diets. A similar effect has been noted by 
others in feeding fats  which lack linoleic acid. Pos- 
sibly the added fa t  dilutes the linoleate in the sys- 
ten1, and some is then lost by excretion. The males 
had more diene acid in the pelt  and the viscera than 
in the carcass fa t  on all diets except corn oil. 

There were no consistent differences in the content 
of triene acids. There did not appear  to be a rise in 
triene acid on the linoleic-aeid-deficient diets as has 
been repor ted  to occur in blood lipides. 

The tetraene acid content was noticeably higher 
on the corn oil diet than  on the others, otherwise there 
were no significant differences. The eieosenoate diet 
(C2o) has evidently not caused any  appreciable in- 
crease in the arachidonie acid content of the body 
fat. Thus the animal did not convert eicosenoate to 
arachidonate.  

Distillation of Methyl Esters of Body Fats. The 
acids f rom the pelt, carcass, and viscera of each 
group (with one exception) were combined and 
esterified with methanol. The pelt acids of males on 
the eieosenoate diet were esterified and distilled sep- 
arately. The esters were fract ional ly distilled at 
0.5-mm. pressure through a spinning band column. 
The proport ions of C1~, C18, C2o, and C~2 acids were 
estimated f rom the distillation curves, weight of the 
distilled fractions, and the analysis of the fractions. 

As expected, the fats  f rom the first three groups 
(diets containing corn oil, no fat,  and methyl  oleate) 
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gave almost entirely C~6 and Cls acids. However  
there was evidence of a small  amount  of longer-chain 
acid(s)  in each of these three. 

The fat  from the group on methyl  eicosenoate diet 
yielded a considerable amount  of C20 acid (Figure 1). 
Similarly the fat from the methyl  erucate group gave 
an appreciable distillate fraction of C~ acid and also 
a little C~o acid. Identification of the C~o and C.,~ 
acids is described below. 

Eleven lots of body fat esters were distilled in all. 
Disti l lation curves are shown in Figure 1 for three 
of these. The distil lation curves for fat ty  esters from 
female rats fol lowed the same pattern as those for 
males. The esters from the pelts of males on the 
eicosenoate diet differed from the combined carcass 
and visceral esters in having more C~s and less C~ 
acids, thus accounting for the differences in mean 
molecular weight. The content of C:o acid did not 
differ. 

Identification of Eicosenoic and Erucic Acids in 
the Body Fats. Disti l lation data for the esters from 
the body fat  of the groups fed methyl  eieosenoate are 
shown in Table V. Fract ion I (males) ,  mainly  pal- 

T A B L E  V 

Dist i l la t ion  of Methyl  E s t e r s  f rom B o d y  Fat  of Group  
F e d  Methy l  E i c o s e n o a t e  

Frac t ion  

Males,  fa t  of i 
pelt  only  

1 . . . . . . . . . . . . . . . . . . . . . . . . .  
2 . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . . . . . . . . . . . . . .  

F e m a l e s ,  total  
fat  

1 . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . . . . . . . .  , .... 

S t e a d y  
temp.  
~ at 

0 .5  m m .  

1 2 1 - 1 2 2  
1 3 6 - 1 3 8  
1 5 0 - 1 5 3  

1 2 1 - 1 2 3  
1 3 5 - 1 3 6  
1 3 6 - 1 3 7  
1 5 1 - 1 5 3  

~vVt of 
f rac t ion  

5 . 0  
8 . 0  
4 . 7  

1 0 . 0  
6 .9  
6 . 4  
8 . 7  

I o d i n e  
. v a l u e _  

2 5 . 8  
8 1 . 5  
7 9 . 6  

2 5 . 4  
8 4 . 6  
8 0 . 5  
8 0 . 5  

-o Chain  
n~i~ l e n g t h  

1 . 4 4 2 8  C16 
1 . 4 5 0 8  Cls 
1 . 4 5 3 0  Czo 

1 . 4 4 2 6  CLs 
1 . 4 5 0 7  Cls 
1 . 4 5 0 7  Cts 
1 . 4 5 3 3  C_~o 

mitie ester, when saponified and hydroxylated by 
alkaline permanganate,  gave some 9,10-dihydroxy- 
palmitic acid, m.p. 122-123 ~ alone and mixed with 
an authentic  sample. This fraction contained 9-hexa- 
decenoic acid as well  as pahnitic acid. Fract ion 2 
consisted chiefly of oleic acid with a little stearic and 
linoleic acids. 

Fract ion 3 (males) was almost pure methyl  eico- 
senoate as judged by the iodine value ( theory 78.2) 
and refractive index. It was identified by saponify-  
ing and hydroxylat ing  with permanganate,  where- 
upon it gave a dihydroxy acid which melted at 
129-130 ~ unchanged by admixture with 11,12-dihy- 
droxyarachidic acid. This fraction therefore con- 
tained l l -e ieosenoic  acid, the same as the dietary 

Dist i l la t ion  

T A B L E  V I  

of Methyl  E s t e r s  f rom B o d y  Fat  of G r o u p  
F e d  Methy l  E r u c a t e  

F r a c t i o n  

Males  
1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F e m a l e s  
] . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S t e a d y  
t e m p .  
~ at 

0 .5  ram.  

2 1 - 1 2 2  

[ 3 7 - 1 3 8  

L 5 1 - 1 5 2  
1 6 6  

1 1 5  
1 1 5 - 1 1 9  
1 2 8 - 1 3 2  

1 5 9 - 1 6 1  

g. 

1 2 . 6  
1 .8  

1 0 . 7  
7 .5  
1 .8  
3 .1  

1 .5  
5 .9  
8 . 6  
2 . 5  
1 . 4  

odine  
value 

8 5 . 8  
7 8 . 7  
8 1 . 7  
7 1 . 4  

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

n~ ~ 

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

1 . 4 4 0 2  
1 . 4 4 2 0  
1 . 4 5 0 4  
1 . 4 5 5 5  
1 . 4 5 5 9  

Chain  
l e n g t h  

(J~6 

C1s 
Cls 

C.2o-C2s 
C ~  

C16 
Cls  

C22 

acid. Fract ion 4 from the female fat yielded the 
same acid. 

Table VI  gives the distil lation data for the groups 
fed methyl  erueate. Fract ion 5 (males) was hydrox- 
ylated and gave 11,12-dihydroxyarachidic acid, m.p. 
130 ~ confirmed by mixed melt ing point. Fract ion 4 
(females)  yielded the same dihydroxy acid. Fract ion 
6 (males) was ahnost pure methyl  erueate (theor. 
iodine value 72.0). On hydroxylat ion it was con- 
verted to 13,14- dihydroxybehenic  acid, m.p. 129-  
130 ~ alone and mixed with an authentic  sample. 
Admixture  with 11,12-dihydroxyaraehidie acid low- 
ered the melt ing point by 5-7 ~ . Thus the fat from 
this group contains both eieosenoic and erueic acids. 
The amount of erucic acid which distilled (as ester) 
is estimated as 9% of the total fa t ty  acids, and there 
was doubtless a further amount  in the distil lation 
residue. 

Saturated Acids in the Body Fats. Palmitic  acid 
is the chief constituent of the saturated acids of rat 
fat. The methyl  esters of palmitic and higher satu- 
rated acids are solid at room temperature.  They dis- 
till at the end of the unsaturated fraction of corre- 
sponding chain length and, if present in appreci- 
able quantity,  sol idify in the outlet  tube. Thus they 
were readily detected during the distillation. The 
quantities were estimated by low-temperature crys- 
tall ization and iodine value determinations.  

There was a substantial amount  of palmitic acid 
in the fat from all groups in this experiment.  Small  
amounts  of stearie acid (about 2 or 3% of the total 
acids) were observed in the fat  from the groups on 
corn oil and no fat  diets. Still  less stearic acid was 
seen in the corresponding distillates from the oleate, 
eicosenoate, and erucate diet groups. Araehidic ester 
was not seen to crystallize in the distilled ester 
fractions from any of the groups, even when the 

T A B L E  V I I  

E s t i m a t e d  Compos i t ion  of F a t t y  Ac ids  f rom B o d y  Fat  

D i e t a r y  fat  

Males  : 
Corn oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N o n e  . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oleate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E i c o s e n o a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E r u c a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Females  : 
Corn oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N o n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oleate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E i c o s e n o a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E r u c a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I-Iexa- 
d e c e n o i c  

6 
1 3  

6 
7 
7 

5 
11  

6 
7 
7 

P e r c e n t a g e  of  total  f a t ty  ac ids  

Pa lmi t i c  a 

2 3  
3 2  
18  
1 8  
2 4  

2 6  
31  
17  
2 0  
2 5  

Linole ic  b 

2 6  
4 
2 
2 
3 

2 0  
3 
2 
2 
2 

Oleic 

4 0  
4 7  
7 0  
4 3  
4 9  

4 5  
5 2  
71  
4 2  
4 5  

Stear ie  E icoseno ic  

< 3  
< 3  
< 2  
< 2  
< 2  

< 3  
< 3  
< 2  
< 2  
< 2  

E i c ,  moic 

2 8  
2 

2 6  
2 

0 .3  
O.1 
0 .1  
0 .2  

0 .2  
0 .2  
0 .1  
0 .2  

15  0 .1  

Tetraeno ic  

1 .3  
0 .2  
0 .1  
0 . 2  
0 .3  

1 .2  
0 . 4  
0 .1  
0 . 2  
0 .1  

a ]Probably inc ludes  a little myr i s t i c  acid.  
b M a y  i n c l u d e  some  i somers  of l inole ic  acid.  



5 0 8  T H E  J O U R N A L  OF T H E  A ~ E R I C A N  O I L  C H E M I S T S '  S O C I E T Y  

fractions were cooled to 5 ~ . The distillation residues 
were saponified and the acids reerystallized. They 
were mostly unsaturated, but the analysis indicated 
a small content of arachidie acid, estimated to be 
less than 2% of the total acids in all groups. No 
more than a trace of behenie acid was found in the 
fat from the erucate group. 

Estimated Composition of the Body Fatty Acids. 
The estimated proportions of the chief acids of the 
body fats are shown in Table VII .  These results are 
based on the pooled fat of five males and five females 
on each diet. Araehidie acid is not included because 
it was not formally identified and in any ease does 
not exceed 2% of the total acids. 

Discussion of Results 
The results show conclusively that eicosenoic and 

erueic acids were deposited in the body fat to a con- 
siderable extent when fed as the respective methyl 
esters. The body fat of the rats fed corn oil, no fat, 
and methyl oleate may have contained small amounts 
of these acids, but it was estimated from examination 
of the distillation residues that the total of the eico- 
senoic and erueie acids in the fat would not exceed 
2% of the fa t ty  acids. In  contrast, eieosenoie acid 
amounted to about 28% of the acids in th~ ~ fat of 
male animals fed eicosenoate, and erueic acid to 
about 12% in the corresponding erucate group. The 
two acids were formally identified by conversion to 
dihydroxyarachidie and dihydroxybehenie acids, re- 
spectively. 

Large amounts of oleic acid were found in the 
body fat o f  rats fed methyl oleate. A direct com- 
pamson cannot be made however with the deposited 
eieosenoic and erucic acids since a proportion of the 
oleie acid was undoubtedly synthesized from earbo- 
hydrate when the dietary fat  level was only 5%. 
The amount of ]inoleic acid deposited by rats fed 
corn oil was similar to the amount of eicosenoie acid 
deposited when eicosenoate was fed. However, as 
the intake of linoleate fronl corn oil was less than 
the intake of pure esters, the proportion of dietary 
linoleate deposited was greater. Since little, if any, 
linoleic acid is synthesized by the rat, this compari- 
son is valid. 

These results cannot be explained Oll the basis of 
differences in digestibility. Determination of the 
excreted fa t ty  acids in this experiment showed that 
the digestibility of eieosenoate and erucate was 90- 
95% (10). 

I t  is interesting to note that  the anmunts of these 
acids stored by female rats were nearly the same as 
those stored by males even though the females were 
maintained on the diets for an additional eight weeks. 

Proportions of the various acids synthesized on the 
" n o  f a t "  diet are shown in Table V I I  and are gen- 
erally in agreement with the results of Longenecker 
(9). The content of palmitie acid, 32% (males), fell 
to 18% when oleate or eieosenoate was supplied in 
the diet but was reduced only to 24% on the erucate 
diet. This suggests that  the animal finds it preferable 
to increase its synthesis of fat  rather than to deposit 
more of the dietary erueic acid. 

Possible Conversian to Shorter Chain Length Acids. 
A small proportion of eieosenoic acid (about 2%) was 
identified in the fat of the rats fed erucate. In  the 
distillation of the esters of this group all of the eico- 
senoate is driven over by the methyl erueate, whereas 

in the fat from the first three groups in Table V I I  
the eicosenoate remained in the distillation residue 
and was difficult to estimate. Thus it is not possible 
to decide whether this is a normal content of eieo- 
senoate or whether part  has been formed by removal 
of a two-carbon unit  from the dietary erucate. In  
either ease the amount is relatively small. 

There does not appear to have been any conver- 
sion of dietary eicosenoic acid to oleic acid since the 
proportion of oleic acid (43%) in the body fat  is 
even less than on the no-fat diet. The sum of the 
oleie and eieosenoie acids deposited on the eicosenoate 
diet is almost the same as the amount of oleic acid 
deposited on the oleate diet, suggesting that the ex- 
tent of deposition of dietary monoenoic acid (over 
and above the synthesized fat) is the same whether 
the diet is oleate or eieosenoate. 

There is no evidence that the unsaturated esters 
tested were converted to saturated acids for deposi- 
tion. The palmitie acid content was less and the 
stearie acid content no more on the ester diets than 
on the no-fat diet. Fur thermore the content of ara- 
ehidie acid is judged to have been less than 2% 
throughout,  and there was not more than a trace of 
behenie acid from the erucate diet. I t  may be that  
interconversion of fa t ty  acids in the body is less 
extensive than hitherto believed. 

No serious nutri t ional or metabolic disturbances 
were noted in the rats on diets of methyl oleate, 
eicosenoate, and erucate although there were some 
symptoms of essential fa t ty  acid deficiency and ex- 
cretion of lipide was increased on the erucate diet. 
This part  of the work will be reported in another 
communication. 

Summary 
1. Eicosenoic acid, fed to rats as methyl ester to 

the extent of 5% by weight of the diet, was deposited 
in substantial amount in the body fat. 

2. Erueie acid, fed in the same way, was deposited 
in considerably lesser amount. 

3. Neither of these acids appeared to be as readily 
deposited in body fat  as the linoleic acid of corn oil. 

4. The three monounsaturated acids, oleic, eico- 
senoic, and erucic, were apparent ly  deposited with- 
out alteration in chain length or degree of saturation. 
There was no evidence of conversion of eieosenoate 
to araehidic or stearie acids, or of erueate to behenie, 
araehidie, or stearic acids in any appreciable amount. 
Similarly there appeared to be little or no conversion 
of eieoselmate to oleie acid or of erueate to eieosenoic 
acid. 

5. The eicosenoate in the diet was not converted to 
arachidonic acid by the animal. 

6. The amount of total fat deposited and the pro- 
portion in carcass, skin, and viscera were approxi- 
mately the same on diets of oleate, eicosenoate, and 
erucate. 
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