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T H E  S O U T H E R N  C O T T O N  O I L  C O M P A N Y ,  S A V A N N A H ,  G E O R G I A  

A S U R V E Y  of literature on 
vegetable oils and fats re- 
veals the fact that there has 

been very little work by Chemists 
on acorns or their oil. The abun- 
dance of acorns over the country 
and the fact that they are an im- 
portant source of food for animals, 
especially hogs in the South, have 
caused people to become interested 
in their value. The Farmers Oil 
Mill, at Newberry, S. C., made an 
experimental crush and Mr. B. F. 
Taylor, Secretary of the South 
Carolina Cotton Seed Crushers' 
Association, submitted samples of 
the oil to the author for investiga- 
tion. 

Acorns from many varieties of 
oaks vary in their composition, 
especially in the oil content. The 
quality of the acorns also affects 
the percentage of oil content, just 
as in cotton seed and soy beans. 
The acorns crushed were from the 
Pin Oak, or Quercus Palustris 
Muench. It is commonly known as 
the Swamp Spanish Oak and be- 
1Gngs to the Red Oak group. 

T H E  A N A L Y S I S  O F  T H E  A C O R N S *  

H=O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.08% 
Oil  . . . . . . . . . . . . . . . . .  r . . . . . . . . . . . . . .  13.40% 
A m m o n i a  . . . . . . . . . . . . . . . . . . . . . . . . .  0.78% 

The acorns were of a rather poor 
grade, showing 40% bright kernels, 
30% slightly damaged kernels, 
20% black kernels and 10% shriv- 
eled or immature kernels. 

T A B L E  I . - - P H Y S I C A L  A N D  C H E M I C A L  
C H A R A C T E R I S T I C S  

Crude Oil: 
I o d i n e  V a l u e  ( W i j s )  . . . . . . . . . . . . . . . . .  99.40 
S a p o n i f i c a t i o n  N u m b e r  . . . . . . . . . . . . .  192.85 
A c e t y l  V a l u e  ( A n d r e - C o o k )  . . . . . . . . . . . .  6.9 
T r u e  A c e t y l  V a l u e  ( L e w k o w i t s c h )  . . . . .  7.0 
U n s a p o n i f i a b l e  ( K e r r - S o r b e r )  . . . . . .  1.11% 
I o d i n e  V a l u e  of U n s a p o n i f i a b l e  

( W i j s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I20.90 
C r i s m e r  T e s t  ( F r e y e r  a n d  W e s t o n ) . 6 8 . 8  ° C. 
F r e e  F a t t y  A c i d i t y  ( O l e i c )  . . . . . . . . . .  3.50% 
R e f i n i n g  L y e  U s e d  . . . . . . . .  9.6% of 18 ° B e '  
R e f i n i n g  L o s s  . . . . . . . . . . . . . . . . . . . . . . .  11.2% 

* A n a l y s i s  m a d e  b y  R. M. S i m p s o n ,  of  
C h a s .  W .  R i c e  ~ C o m p a n y ,  C o l u m b i a ,  
S . C .  

TABLE II .  

Refined Oil: 
Color  o f  Ref ined Oi l  

( L o v i b o n d ,  5 ~ "  C o l u m n )  . . . . . . .  35Y-50 .R  

Co lo r  of  B l e a c h e d  Oil  
(6% of  S t a n d a r d  X L )  . . . . . . . . .  35Y-33 .0R 

C o l o r  o f  B l e a c h e d  Oil  
(6% of  20 P t s .  S t a n d a r d  X L  
to  1 P t .  C a r b o n )  . . . . . . . . . . . . . . .  35Y-18 .6R  

Color  of  B l e a c h e d  Oil  
( S p e c i a l  B l e a c h )  . . . . . . . . . . . . . . .  1 6 Y - 1 . 6 R  

Spec i f i c  G r a v i t y  a t  25/25 ° C . . . . . . . . .  0.9158 

I n d e x  of R e f r a c t i o n  a t  40 ° C. 
( A b b e  R e f r a c t o m e t e r )  . . . . . . . . . . . .  1.4647 

F r e e  F a t t y  A c i d i t y  (Ole i c )  . . . . . . . . . .  0.03% 

S a p o n i f i c a t i o n  V a l u e  ( A . O . C . S . ) . , . . . 1 9 3 . 2 0  

A c e t y l  V a l u e  ( A n d r e - C o o k )  . . . . . . . . . . . .  3.6 

U n s a p o n i f l a b l e  M a t t e r  ( K e r r - S o r b e r ) . 0 , 4 5 %  

I o d i n e  V a l u e  of  U n s a p o n l f l a b l e  
(~vViJs) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  119.10 

C r i s m e r  T e s t  ( F r e y e r  a n d  W e s t o n ) . 7 0 . 3  ° C. 

S m o k e  T e s t  (A .O .C .S . )  . . . . . . . . . . . .  180 ° C. 

F l a s h  P o i n t  ( A . O . C . S . - C l e v e l a n d  
O p e n  C u p )  . . . . . . . . . . . . . . . . . . . . . .  320 ° C. 

F i r e  P o i n t  ( A . O . C . S : - C l e v e l a n d  
Open  C u p )  . . . . . . . . . . . . . . . . . . . . . .  360 ° C. 

T i t r e  of  F a t t y  A c i d s  ( A . O . C . S . ) . . . 2 5 . 9  ° C. 
E t h e r  Inso lub$e  B r o m ' t ; e s  of  F a t t y  

A c i d s  ( S t e e l - W a s h b o r n  m e t h o d ) . . . N o n e  

T A B L E  IlL 

Glyceride Composition: 
(A)  L e a d - S a l t - E t h e r  M e t h o d  ( T w i t c h e l l )  

So l id  F a t t y  A c i d s  . . . . . . . . . . . . .  18.44% 

L i q u i d  F a t t y  A c i d s  ( b y  D i f f e r -  
e n c e )  . . . . . . . . . . . . . . . . . . . . . . .  81.56% 

I o d i n e  V a l u e  (WiJ s )  of  So l id  
F a t t y  A c i d s  . . . . . . . . . . . . . . . . . . .  16.45 

I o d i n e  V a l u e  ( W i J s )  of  M i x e d  
F a t t y  A c i d s  . . . . . . . . . . . . . . . . . .  101.85 

( B )  T h i o c y a n o g e n  M e t h o d  ( A . O . C . S . )  
I o d i n e  V a l u e  ( W f j s )  of  Oil  . . . . . .  97.20 
T h i o c y a n o g e n  V a l u e  of  Oil  . . . .  73.75% 

C A L C U L A T I O N S  F R O M  A N A L Y T I C A L  
DATA 

F r o m  F r o m  
(A) (B) 

G l y c e r i d e s  of  L i n o l e i c  
A c i d  . . . . . . . . . . . . . . . . . . .  27.92% 27.06% 

O l y c e r i d e s  of O l e i c  A c i d .  57.01% 58.00% 

G l y c e r i d e s  of  S a t u r a t e d  
A c i d s  . . . . . . . . . . . . . . . . . .  15.07% 14.49% 

U n s a p o n i f l a b l e  M a t t e r  . . . . . . . .  0 .45% 

100.00% 100.00% 

The work on this oil has not 
progressed to the actual identifi- 
cation and determination of the 
percentages of the individual glyce- 
rides making up its composition. 
The above calculations, when con- 
sidered along with the absence 
of insoluble bromides, the small 
difference between the acetyl 
and the true acetyl value and 

other chemical characteristics, are 
convincing proof that the general 
composition as shown in Table I I  
is correct. There is a likelihood of 
minute traces of other glycerides 
being present, which have not been 
detected. 

A quickly noticeable character- 
istic of this oil is the ready separa- 
tion of the solid glycerides from the 
liquid glycerides. I f  a sample is 
warmed to 40 ° C. and then subject- 
ed to a constant temperature of 13 ° 
C. for a period of 16 hours, it will, 
w h e n  filtered at this temperature, 
produce an oil having a cold test of 
6 to 6 ~  hours. 

The refined and bleached oil is 
easy to deodorize and produces a 
finished oil of exceptionally high 
quality. A sample of refined and 
bleached oil, having the analysis 
shown in Table II ,  deodorized in a 
small laboratory plant, had the fol- 
lowing analysis : 
Colo r  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15Y-1 .5R  
F r e e  F a t t y  A c i d i t y  ( O l e i c )  . . . . . . . . . .  015% 
F l a v o r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Good 
O d o r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Good 
P e r o x i d e  V a l u e  . . . . . . . . . . . . . . . . . .  0.18 r am.  
K r e i s  N u m b e r  . . . . . . . . . . . . . . . . . . .  N e g a t i v e  

The refined and bleached oil is 
readily hydrogenated by using a 
nickel catalyst under the usual con- 
ditions. The hydrogen combines 
with the oil at an unusually fast rate 
and the hydrogenation proceeds to 
completion at a rate equal to that 
of any oil, the finished sample 
showing an iodine number of  two. 
Specimens Shown : 

1 Crude Oil. 
2. Finished Deodorized Oil. 
3. Partially Hydrogenated Oil. 
4. Completely Hydrogenated Oil. 

The intense yellow color is that 
produced by carotene, the color of 
this oil and that of  palm oil in a 
liquid state being very similar. The 
same methods employed for remov- 
ing the color of palm oil are appli- 
cable to this oil. However, the 
color is not as difficult to remove as 
is the color of palm oil. 

I t  is evident from the chemical 
and physical characteristics, the pre- 
liminary processing results and gen- 
eral observation that the oil, if ever 
produced commercially in sufficient 
quantity, could be satisfactorily 
used for edible purposes. 

* P r e s e n t e d  b e f o r e  t h e  D a l l a s  C o n v e n t i o n  of T h e  A m e r i c a n  Oi l  C h e m i s t s '  S o c i e t y ,  M a y  13-14, 1937. 
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