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enced in checking results by the 
official method when the samples 
were washed with equal quantities 
of alcohol. With the new method 
check results were readily obtained. 

The samples extracted three 
times in the Soxhlet extractor show 
approximately the same results as 
by the official method with a 300 
cc. wash. The  samples washed 
six and nine times show still higher 
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results. In practically all samples 
the solution in the flask becomes 
cloudy. 

From the data obtained there are 
several sources of possible error 
in the official method. The results 
obtained are dependent upon the 
technique of the ana lys t ;  conse- 
quently, variable results are ob- 
tained by various analysts. 

To obtain consistent results, 

therefore, it is necessary to have a 
concentration of soap in alcohol of 
not less than 2.5 per cent. The 
residue in the filter should not be 
washed with alcohol, and conse- 
quently the free alkali determina- 
tion should be subordinated from 
the alcohol insoluble determination. 
The entire operation should be ex- 
cluded from CO 2 by some positive 
prescribed method. 

By R. S. McKINNEY and G. S. JAMIESON 
Bureau of Chemistry and Soils, Washington, D. C. 

J O J O B A  oil is obtained from 
the seed of Simmondsia cali- 
fornica, Nutt, of the family 

Buxaceae. The plant is known 
also as the joboba, while the fruits 
are known in this country as goat, 
pig, sheep, or quinine nuts. The 
shrub is found in Arizona, south- 
ern California, and western Mex- 
ico, ranging in height from 3 to 
15 feet. This thickly branched 
boxwood-like evergreen shrub is 
commonly found growing on rocky 
hillsides. Sheep men in the local- 
ity where i t  grows state "that it 
is one of the most important of the 
browsing plants. It  is one of the 
few green things during a dry 
winter and is eaten freely." It  is 
probably eaten at times also by cat- 
tle, pigs and goats. It  bears both 
staminate and pistillate flowers. 
The fruit is a thin, brown, 3-valved 
capsule which contains a single 
seed, having a tough reddish-brown 
testa. The somewhat egg-shaped 
seeds average about 0.8 gram in 
weight but range from .4 to 1.4 
grams and are about one-half inch 
long and three-eights of an inch 
in diameter. 

For the present investigation a 
sample of about twenty-five pounds 
of the seed from the State of 
Senora, Mexico, was sent to us 
by L. Kishlar, Manager of Re- 
search, Ralston Purina Company, 
St. Louis, Missouri. These seeds 
were found to contain 51.2 per cent 
of oil and 4.7 of moisture. S. Ivan- 
ov (Bull. Appl. Botany 32, 129, 
1930) reported an oil content of 
44.5 per cent for the seed investi- 
gated by him. 

The seeds were ground in a Ho- 
bart mill , and the oil was extract- 
ed by cold percolation with petrolic 
ether. The solvent was removed 

* A  p a p e r  p r e s e n t e d  a t  C h i c a g o  m e e t i n g ,  

as far as practicable by distillation 
at atmospheric pressure. Most of 
the remaining solvent was removed 
by heating the oil in an evaporat- 
ing dish on the steam bath. The 
last traces were removed at 135 ~ C. 
under diminished pressure. Over 3 
liters of a light yellow limpid oil 
was obtained. 

Table I gives the chemical and 
physical characteristics of the oil. 

T A B L E  I 
R e f r a c t i v e  i n d e x  a t  25 ~ C . . . . . . . . . .  1 .4648  
S p e c i f i c  g r a v i t y  2 5 ~  ~ . . . . . . . . . . .  0 . 8642  
I o d i n e  n u m b e r  ( t t a n u s )  . . . . . . . . . . . .  81 .7  
S a p o n i f i c a t i o n  v a l u e  . . . . . . . . . . . . . .  92 .2  
A c i d  v a l u e  . . . . . . . . . . . . . . . . . . . . . . . .  0 .32  
U n s a p o n i f i a b l e  m a t t e r ,  p e r  c e n t . . .  48 .3  
I o d i n e  n u m b e r  o f  u n s a p o n .  ( R o s e n -  

m u n d - K u h n h e n n )  . . . . . . . . . . . . . . .  77 .2  
A c e t y l  v a l u e  o f  u n s a p o n  . . . . . . . . . . .  171 .8  
* S a t u r a t e d  a c i d s  ( B e r t r a m ) ,  p e r  

c e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .64 
I o d i n e  n u m b e r  ( H a n u s )  - -  t o t a l  

f a t t y  a c i d s  . . . . . . . . . . . . . . . . . . . . . .  76 .1  
N e u t r a l i z a t i o n  v a l u e  o f  t o t a l  f a t t y  

a c i d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 .0  
~ l y c e r i n e  . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0 

* I t  s h o u l d  b e  o b s e r v e d  t h a t  n o  s e p a r a -  
t i o n  o f  t h e  s a t u r a t e d  a c i d s  c o u l d  b e  e f -  
f e e t e d  b y  t h e  l e a d - s a l t  e t h e r  m e t h o d .  

The acetyl value and iodine 
number of the unsaponifiable mat- 
ter indicated that it consisted very 
largely of unsaturated alcohols. A 
portion of the unsaponifiable mat- 
ter was brominated at 5 ~ C. and 
subjected to frictional distillation 
under diminished pressure, but no 
saturated alcohols or hydrocarbons 
were detected. Another portion of 
about two grams was treated with 
cold concentrated sulphuric acid. 
No observable quantity of saturated 
hydrocarbon separated from this 
solution upon standing. 

About two grains of the unsa- 
ponifiable matter was completely 
hydrogenated using the Adams 
platinum catalyst, and a 0.90-gram 
portion of the resulting product 
was subjected to oxidation with 
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chromium trioxide in a glacial ace- 
tic acid solution according to the 
method of Chibnall and Piper 
(Biochem. J. 25, 215, 1931). The 
acids (0.45 grams) were convert- 
ed into their calcium salts, which 
were extracted with ether in or- 
der to remove any non-acid con- 
stituents. The calcium salts were 
decomposed with hydrochloric acid 
in the usual manner. The recov- 
ered fatty acids after repeated 
crystallization from alcohol melted 
at 68.4-69.0 ~ They gave a neu- 
tralization value of 167.5, indicat- 
ing a mean molecular weight of 
335, which is approximately that 
of behenic acid, but the low melt- 
ing .point indicates that the prod- 
uct is a mixture of acids. 

A 100-gram portion of the origi- 
nal oil was saponified by treatnzent 
with a solution of sodium ethylate 
in absolute alcohol. The acids were 
converted into their calcium salts 
by treatment with a solution of 
calcium chloride. The major por- 
tion of the unsaponifiable matter 
separated as an upper liquid phase. 
This was removed as completely 
as possible by centrifuging, and 
further portions were separated by 
repeated extraction of the remain- 
ing calcium salts with ether. The 
extracted calcium salts were de- 
composed by treatment with hy- 
drochloric acid, the liberated acids 
were taken up in ether and the 
ethereal solution washed with wa- 
ter until free from mineral acid. 
On removal of the ether 43.2 grams 
of acids were obtained. This low 
yield indicated either an imper- 
fect saponification or an incom- 
plete separation of the saponifica- 
tion products. Therefore the un- 
saponifiable fraction, which had 
been separated from the calcium 
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salts of the acids, was again sub- 
jected to saponification for several 
hours with a strong alcoholic pot- 
ash solution. The alkaline solu- 
tion was largely diluted with water 
and extracted repeatedly with ether. 
The remaining alkaline solution 
was acidified with hydrochloric 
acid, the liberated acids were taken 
up in ether and the ethereal solution 
was washed free of mineral acid 
with water. On removal of the 
ether 10.3 grams of acids were 
obtained. The neutralization value, 
158.5, of these acids indicated that 
their mean molecular weight was 
considerably higher than that of the 
first portion of acids separated. 
Consequently it appeared advisable 
to make a separate study of the 
two acid fractions. 

The main portion of acids (43.2 
g.)  was further purified from non- 
acidic substances by converting 
them into their potassium salts and 
extracting the dilute alkaline solu- 
tion with the ether. About  one- 
half gram of a f ragrant  volatile 
oil was separated by this treatment 
but was not investigated. The 
acids recovered from their salts 
were converted into their ethyl es- 
ters, which were fractionally dis- 
tilled under reduced pressure from 
a Ladenburg flask. The data for 
the distillation and results of the 
analysis of the ester fractions are 
given in Table I I .  

Fract ion Ia, consisting of 1.3 
L 

grams, was hydrogenated using the 
platinum catalyst. The acids were 
recovered and fractionally crystal- 
lized from 95 and 80 per cent al- 
cohol. The first crop of crystals 
separated from 95 per cent alcohol 
melted at 72.8 ~ and had a neutrali- 
zation equivalent of 303. Several 
recrystallizations raised the melt- 
ing point to 74.9, ~ from which 
point it could not be raised further. 
This acid and its ethyl ester (m.p. 
42.2 ~ ) were examined by Dr. Hen-  
dricks of this Bureau with the fol- 
lowing results : 
" L o n g  spacing of 

acid . . . . . . . . . . . .  44.25__+.20 A ~ 
" L o n g  spacing of 

ester . . . . . . . . . . .  27.30•  A ~ 
"These values correspond to 

quite pure eicosanoic acid, for 
which Francis, Piper and Malkin 
(Proc.  Roy. Soc. London A 128, 
214 (1930) found 44.2 for the 
acid, and 27.6 for the ester by in- 
terpolation." 

They found that pure eicosanoic 
acid melted at 75.2 ~ A small sec- 
ond crop of acids from 95 per cent 
alcohol, having a neutralization 
equivalent of 288, consisted of a 
mixture of stearic and eicosanoic 
acid. The first crop of acid crys- 
tals from 80 per cent alcohol melt- 
ed at 58.0 ~ and had a neutraliza- 
tion equivalent of 273, correspond- 
ing to the 50-50 molar eutectic mix- 

T A B L E  I1 
F r a c t i o n a l  D i s t i l l a t i o n  of E t h y l  E s t e r s .  

39.1 g.  of  f a t t y  a c i d s  y i e l d e d  41.9 g. of  e s t e r s .  
N e u t r a l i z a t i o n  

P r e s s u r e  T e m p e r a t u r e  W e i g h t  Sapon .  E q u i v a l e n t  
F r a c t i o n  m m .  ~ C. g r a m s  v a l u e  of  a c i d s  

I 3 109, 205-9 7.3 169.0 304.0 
I [  3 208-9 21.0 163,8 314.7 

III 2 � 8 9  2 1 0 ~ - 1 2  9.5 161.3 320.0 
I V  2 �89  216-20 3.2 157.7 327.8 

R e s i d u e  . . . . . . . . .  1.0 138.9 376.0 

The analysis of the first fraction 
shows that the acids present have 
a mean molecular weight slightly 
below that of eicosanoic acid. On 
account of the wide boiling range 
of  this fraction it was redistilled 
f r o m  a micro-Claisen fractionation 
flask under reduced pressure. The 
distillation data of these subfrac- 
tions and their analyses are given 
in Table I I I .  

ture of stearic and palmitic acid 
found by Shriner,  Fulton and Burk 
(J.A.C.S.,  55, 1494, 1933) to melt 
at 57.5 ~ and to have a neutraliza- 
tion equivalent of 270.3. The sec- 
ond crop of acid crystals from 80 
per cent alcohol melted at 53.8 ~ 
and had a neutralization equivalent 
of 262, corresponding to the 70-30 
molar eutectic mixture of palmitic 
and stearic acid which was shown 

T A B L E  H I  
R e f r a c t i o n a t i o n  of  E t h y l  E s t e r s  in  F r a c t i o n  I 

4.7 g.  of  e t h y l  e s t e r s .  
N e u t r a l i z a t i o n  

P r e s s u r e  T e m p e r a t u r e  W e i g h t  Sapon .  E q u i v a l e n t  
F r a c t i o n  r a m .  o C. g r a m s  v a l u e  of a c i d s  

I a  4 164-201 1.3 "173.5 *295.3 
]b  4 201-8 2.2 167.9 306.0 
Ie  4 208-9 0.95 164.0 314.0 

R e s i d u e  . . . . . . .  0.20 . . . . . . . . . .  
* H y d r o g e n a t e d .  

by these investigators to melt at 
53.6 ~ and to have a neutralization 
equivalent of 264. I t  was con- 
cluded that fraction Ia consisted 
of esters of palmitoleic, oleic and 
eicosanoic acids. 

Ester  fraction Ib was saponified, 
and the resulting fat ty acids were 
recovered in the usual manner. 
About  two grams of these acids 
were hydrogenated using t h e 
Adams platinum catalyst, and the 
resultant saturated acids were frac- 
tionally crystallized from 95 and 
80 per cent alcohol. The main 
crop of acid crystals from 95 per 
cent alcohol melted at 72.4 and had 
a neutralization equivalent of 305. 
Af te r  repeated crystallization from 
alcohol these acids melted at 75.4 ~ , 
and the melting point was not 
lowered when the crystals were ad- 
mixed with an equal quantity of 
pure eicosanoic acid. The other 
crops of acid crystals separated 
from the fraction had lower melt- 
ing points than the main crop, but 
their neutralization equivalents 
were all found to be intermediate 
between those calculated for stearic 
and eicosanoic acid. I t  was there- 
fore concluded that fraction Ib 
consisted of the esters of oleic and 
eicosanoic acids. The saponifica- 
tion equivalent of fraction Ie was 
found to be practically identical 
with that of fraction I I ,  rendering 
unnecesary a separate study of this 
fraction. 

About  two grams of the esters of 
fraction I I  were hydrogenated 
using the Adams platinum catalyst, 
and the saturated products were sa- 
ponified. The alkaline solution was 
acidified with hydrochloric acid, and 
the liberated fatty acids were re- 
covered in the usual manner and 
fractionally crystallized from alco- 
hol. The first crop of crystals, 
which constituted the main portion 
of the sample, melted at 72.0 ~ and 
had a neutralization equivalent of 
312. By repeated crystallizations 
from alcohol the melting point of 
the acids was finally raised to 74.0 ~ . 
Fo r  comparison, pure stearic and 
behenic acids were prepared. The 
stearic acid from the Eastman Ko- 
dak Company after  being recrystal- 
lized several times from alcohol 
melted at 69.8 ~ C. The behenic 
acid was prepared from erucic acid 
by hydrogenation using the Adams 
Catalyst. The resulting behenic 
acid af te r  repeated recrystallization 
from ethyl acetate melted at 79.8 ~ 
C. Francis,  Piper  and Malkin 
(loc. cit.) found "that pure stearic 
acid melts at 70.1 ~ , while pure 
behenic a c i d  melts at 80.0 ~ An 
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equal molar mixture of these two 
acids melted at 73.4 ~ while an 
equamolar mixture of C18, 20 and 
22 acids melted at 66.00." When 
the acids separated from fraction 
I I  were mixed with pure eicosanoic 
acid in the proportion of 2 to 1, 
the resultant mixture melted at 
74.4 ~ . I t  was concluded that the 
acids separated from fraction I I  
after hyrogenation consisted of 
eicosanoic acid contaminated with 
a small amount of another sub- 
stance shown later to be behenic 
acid. 

1.5 grams of the esters of frac- 
tion IV were hydrogenated, the 
saturated esters saponified and the 
fatty acids recovered in the usual 
manner. The fatty acids were 
taken up in alcohol, decolorized by 
digestion with Norit and fraction- 
ally crystallized from alcohol. The 
main crop of crystals melted at 
73.2 ~ and this melting point could 
not be raised by recrystallization. 
These acids, with a neutralization 
equivalent of 328, were considered 
to be a mixture of eicosanoie and 
behenic acids. The melting point 
of a mixture of equal quantities of 
these crystals and pure behenic 
acid was 7 7 . 2  ~ , indicating that 
behenic acid is the principal con- 
stituent. 

The saponification value of the 
undistilled residual ethyl esters by 
a semi-micro-method was 139. The 
remaining portion of the residual 
esters, weighing 0.9 gram, was hy- 
drogenated. About 0.4 gram of 
the hydrogenated product was dif- 
ficultly soluble in ethyl acetate. An 
examination of this material re- 
vealed that it was composed largely 
of unsaponifiable matter (alcohols.). 
The presence of this material m 
the residual esters accounts for 
their low saponification value. The 
portion soluble in ethyl acetate was 
saponified, and the fatty acids were 
purified by the exhaustive extrac- 
tion of their potassium salts with 
ether to remove any traces of al- 
cohols present. The fatty acids 
were recovered in the usual man- 
ner and fractionally crystallized 
from alcohol. The main crop of 
crystals melted at 71.0 ~ , and this 
melting point could not be raised 
by repeated crystallization from al- 
cohol. The neutralization equiv- 
alent of 325 corresponds approxi- 
mately to an equimolar mixture of 
eicosanoic and behenic acids. Fran- 
cis, Piper and Malkin (loc. cit.) 
have shown that such a mixture 
melts at 70.8 ~ . When a portion 
of these crystals (m.p. 71.0 ~ was 
admixed with an equal quantity 

of pure behenic acid the melting 
point was raised to 76.4 ~ and w,hen 
a portion of the crystals was mixed 
with half as much pure eicosanoic 
acid the melting point was lowered 
to 68.8 ~ Piper, Chibnall and Wil- 
liams (Biochem. J., 28, No. 6, p. 
2181, 1934) have indicated that the 
molar-melting point curves for bina- 
ry mixtures of the higher fatty acids 
are similar. On such an assumption, 
the raising and lowering of the 
melting points of these acids are 
such as would be expected for a 
50-50 molar mixture of  eicosanoic 
and behenic acids. It was con-  
cluded that fractions II ,  I I I  and 
IV, as well as Ic and the undistilled 
residue, consisted of mixtures of 
esters of eicosanoic and dicosanoic 
acids. 

The second portion of fatty acids 
(10.3 g.) separated from the un- 
saponifiable matter of the oil was 
converted into their ethyl esters in 
the usual manner, and the result- 
ing esters were distilled under di- 
minished pressure from a small 

from fraction I melted at 71.0 ~ 
and had a neutralization equivalent 
of 326. The major crop of crystals 
from fraction I I  melted at 70.8 ~ 
and had a neutralization equivalent 
of 324. These values agree close- 
ly with those of a 50-50 molar mix- 
ture of eicosanoic and behenic 
acids (mean mol. wt. 326. M.P. 
70.8 ~ ). 

T h e unsaponifiable fraction 
(49,6 g.) separated from the 
100-gram portion of jojoba oil 
was refluxed for several hours with 
a large excess of acetic anhydride. 
The unreacted acetic anhydride was 
decomposed with water, and the 
separated alcoholic acetates were 
washed until free from acetic acid. 
The dried acetates (51.9 g.) were 
fractionally distilled under dimin- 
ished pressure, with the assistance 
of R. W.  Riemenschneider, Bu- 
reau of Animal Industry, United 
States Department of Agriculture, 
using his specially constructed elec- 
trically heated column (J. Biol. 
Chem. 113, No. 1, p. 222, 1936). 

T A B L E  V 
T e m p e r a -  R e f r a c t .  I o d i n e  M e a n  M~I. 

P r e s s u r e  t u r e  W e i g h t  Sapon .  I n d e x  N u m b e r  W t .  of  
F r a c t i o n  r am.  ~ C. g r a m s  V a l u e  25 ~ C. ( H a n u s )  A l c o h o l s  

I 1 120-54 0.75 263 1.4450 10.5 171 
II 1 155-65 3.44 174.0 1.4514 65.8 280.5 

III 1 166.8 ~0.28 163.5 1.4520 72.5 301.0 
I V  ~ 168-70 7.96 160.0 1.4521 73.2 308.8 
V ~ 170-5 2.51 157.8 1.4526 68.6 313.7 

V I  ~ 175-7 6.89 154.8 1.4532 68.3 320.5 
V I I  ~ 177 3.40 153.5 1.4533 67.3 323.8 

V I I I  % 177-8 5.17 153.2 1.4534 65.5 324.3 
I X  ~ 188 5.07 161.5 1.4570 57.7 305.4 

R e s i d u e  . . . . .  4.00 . . . . .  1..4715 66.7 . . . . .  

Claisen flask equipped with a frac- 
tionating column. The data for 
distillation and analysis of the ester 
fractions are given in Table IV. 

T A B L E  IV 
E t h y l  E s t e r s  of  S e c o n d  P o r t i o n  of  F a t t y  

Ac id s .  
P r e s -  T e m p e r a -  
s u r e  t u r e  W e i g h t  Sapon .  

F r a c t i o n  r am.  ~ C. g r a m s  v a l u e  
I 1�89 155-181 2.9 165.5 

II i ~  181-6 4.4 151.3 
Residue . . .  �9 . . . . .  1.9 113.0 

An examination of the saponified 
products of these ester fractions 
revealed the presence of appre- 
ciable quantities of unsaponifiable 
matter, which in the residue amount- 
ed to approximately a third of its 
weight. The presence of this ma- 
terial accounted for the low saponi- 
fication values of these esters. 
After removal of this unsaponifi- 
able matter a portion of fractions I 
and I I  were hydrogenated using 
the Adams platinum catalyst. The 
hydrogenated acids in each case 
were crystallized from ethyl alco- 
hol. The main crop of crystals 

The data for the distillation and 
the analysis of the acetate fraction 
are given in Table V. 

From the very low iodine num- 
ber of fraction I, it is evident that 
it contains a considerable amount 
of saturated constituents. It was 
n o t  possible, however, to separate 
any crystalline saturated alcohol 
from this small fraction. An at- 
tempt to prepare the 3.5-dinitro- 
benzoyl derivatives of the alcohols 
present was unsuccessful, owing to 
the products being liquids. As no 
constituents could be identified this 
small fraction was not taken into 
account in the calculations of the 
proportions of the alcohols present 
in the oil. 

The analysis of fraction I I I  cor- 
responds closely to that calculated 
for eicosenyl acetate, C2oH890.C2- 
HsO (tool. wt. of alcohol 296; 
iodine number 75.1), while that of 
fractions VII ,  V I I I  and IX cor- 
respond to that calculated for 
dicosenyl acetate, C22H480.C2H~O 
(mol. wt. of alcohol 324; iodine 
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number 69.4). The unsaturated 
alcohols recovered from fractions 
I I I  and I X  had refractive indexes 
of 1.4587 and 1.4623 at 25 ~ . At-  
tempts were made to prepare the 
alpha napththyl-urethan and the 
3,5-dinitrobenzoyl ester of the un- 
saturated alcohols separated from 
fraction I I I  and V I I I ,  but in each 
case the derivatives formed were 
liquid at room temperature. Por-  
tions weighing about 2 grams of 
fractions I I ,  I I I  and V I I  of the 
acetates were hydrogenated. The 
saturated alcohols were recovered 
in the usual manner and were frac- 
tionally crystallized from alcohol. 
Two main crops of alcohol crystals 
were obtained from fraction I I ,  
which melted at 67.0 ~ and 66.0 ~ , 
respectively. Levene and Taylor  
(J.  Biol. Chem. 59, 905-921, 1924) 
reported that pure synthetic eicosa- 
nol melts at 65.5 to 66.5 ~ At-  
tempts to separate an alcohol of 
lower molecular weight from this 
fraction were unsuccessful as were 
attempts to prepare an alpha- 
naphthyl-urethan from the alcohol 
remaining in solution after  the sep- 
aration of the eicosanol described 
above. The alcohols fractionally 

crystallized from fraction I I I  melt- 
ed rather indefinitely at 68.4 ~ and 
probably consisted chiefly of eicosa- 
nol along with some dicosanol. The 
main crops of crystals separated 
from fraction V I I  melted at 72.2 ~ . 
Levene and Taylor  (loc. cit.) re- 
ported that pure synthetic dicosanol 
melts at 70.5-71.5 ~ . The alcohol 
recovered from fraction X after  
saponification was found to be 
solid at room temperature. I t  was 
fractionally crystallized from ethyl 
alcohol, giving crystals which melt- 
ed sharply at 42.0 ~ . The acetyl 
value of this alcohol was 118.2, 
and its iodine number (Rosemund- 
Kuhnhenn)  was 68. The calcu- 
lated acetyl value for hexacosenol 
is 117.3 and the iodine number 
66.8. 

F rom the results of this investi- 
gation of the alcoholic and acidic 
fractions, the quantities of the con- 
stituents identified were calculated. 
The results are given in Table VI.  

T A B L E  ~ r  

P e r  c e n t  
S a t u r a t e d  A c i d s  . . . . . . . . . . . . . . . . . . . .  1 . 6 4  
P a l m i t o l e i c  A c i d  . . . . . . . . . . . . . . . . . . . .  0 . 2 4  
Oleic  A c i d  . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . C 6  
E i c o s a n o i c  A c i d  . . . . . . . . . . . . . . . . . . . . .  3 0 . 3 0  
D i c o s a n o i c  A c i d  . . . . . . . . . . . . . . . . . . . . .  1 4 . 2 0  
E i c o s a n o l  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 . 6 0  
D i c o s a n o l  . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 . 7 0  

n o v e m b e r ,  1 9 3 6  

I t  has been shown that jojoba 
oil, f rom the seed of Simmondsia 
californica, is not a glyceride fat but 
a liquid wax, composed almost en- 
tirely of esters of high molecular 
weight, mono-ethylenic acids and 
alcohols. 

The unsaturated acids consist of 
a mixture of eicosanoic and dicosa- 
noic acids, along with small quan- 
tities of palmitoleic and oleic acids. 
The unsaturated alcohols are a 
mixture of eicosanol and dicosanol, 
along with a little hexacosanol and 
a small quantity of alcohols of 
lower molecular weight. Its com- 
position indicates that it is some- 
what similar to sperm oil. 

This oil, on account of its unique 
composition and properties, could 
probably be used for several dif- 
ferent purposes. When  heated to 
about 300 ~ C. for a short time it 
becomes Colorless. For  some 
months two chemists have used it 
in place of sulphuric acid in their 
melting point apparatus.  

I t  would appear useful as an in- 
gredient in prepared waxes, as a 
lubricant and for the treatment of 
leather. The sulphonated product 
might also have some industrial use. 

A B S T R A C T S  
Edi t ed  by  O i l s  a n d  F a t s  w . F .  B O L L E N S  a n d  M .  M .  P I S K U R  

Fat-extraction Apparatus for Feeds. C. E. W e a k -  
ley, Jr. Ind. (~ Eng. Chem. 28, 388-389. A description. 

Oi l  E x t r a c t i o n  b y  the Diffusion Process. A. Pfiin- 
der. Fette und Seifen 43, 137-9 (1936) . - -S team,  pow- 
er and solvent economy are discussed. 

Reducing the Oil Content in Cottonseed Press 
Cake. A. GoldovskiL Maslobo~no Zhirovoe Delo 12, 
227-32 ( 1 9 3 6 ) . - - T h e  successive steps in the extn. of 
cottonseed oil, such as rolling, roasting and pressing, 
are discussed. The efficiency of oil extn. depends pri- 
marily on the degree of rupture of cell walls. Contrary 
to American investigators (Thornton,  cf. C. A. 25, 
1402, 1403, and Woolr ich and Carpenter, C. A. 28, 
2251 , 32588 ) the breaking down of cells is chiefly effect- 
ed in rolling of seeds and not during roasting. In  the 
roasting the rupture of cell walls is completed. (Chem. 
Abs.) 

Antioxidants and the Autoxidation of Fats. VI .  
Inhibitols. H. S. Olcott and H. A. Mattill. J. Amer. 
Chem. Soc. 58, 1627-1630 (1936 ) . - -The  unsaponifiable 
lipid fractions of many vegetables and vegetable oils 
contain compounds which are active antioxidants to 
lard and which are here named inhibitols. The inhibi- 
tols from wheat germ and cottonseed oils may be con- 
centrated by processes of crystallization and distilla- 
tion similar to those used for obtaining vitamin E con- 
centrates from which the inhibitols have not been sepa- 
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rated. The preparation of inhibitol concentrates from 
palm oil is aided by the destruction by hydrogenation 
of the accompanying pro-oxygenic carotenoids. In- 
hibitol concentrates are t ransparent  oils which have re- 
sisted crystallization. Some chemical and physical 
properties are outlined. The inhibitols are destroyed 
by reagents which attack a hydroxyl  group or saturate 
a double bond. Inactive esters may be hydrolyzed to 
regenerate the activity. They are resistant to hydro- 
genation. Chlorine or bromine addition products can 
be reactivated with zinc and hydrochloric acid. The 
concentrates have a strong absorption band at 2940 A. 
roughly proportional to their activity. The inhibitol 
concentrates have been assayed by an oxygen absorp- 
tion method. They are shown to be much more effec- 
tive antioxidants in lard than any edible compounds 
which have been suggested for  use as commercial anti- 
oxidants. The inhibitols protect purified fatty acids 
and esters but do not protect the vegetable oils from 
which they are obtained. 

Action of Microorganisms on Fat. I. Hydrolysis 
of  Beef Fat by Some Bacteria and Yeasts Tolerating 
L o w  T e m p e r a t u r e s .  J. R. Vickery. J. Council Sci. 
Ind. Research 9, 107-12 (1936 ) . - -T he  lipolytic activity 
of several strains of Achromobacter  and Pseudomonas, 
and also of asporagenous yeasts, all of which were 
capable of comparatively vigorous g rowth  on beef fatty 
tissue store at - - 1  ~ was tested on a synthetic medium 


