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A 
N inves t i ga t i on  of the  com- 
pos i t ion  of the  oil express -  
ed f r o m  the  Sea I s l and  

t ype  ( long f iber)  cot tonseed g rown  
in L o u i s i a n a  d u r i n g  the 1919 sea- 
son has  been p rev ious ly  r epo r t ed  ~. 
Recent ly  the  composi t ion  of the  oil 
expressed  f rom the Upland  type  
( shor t  f iber)  has  been de t e rmined  
in o rde r  to compare  the  composi-  
t ion of  the  oils con ta ined  in the  
seeds f rom these  two types  of cot- 
ton. The oil f r om the  Upland  seed 
g rown in Miss i s s ipp i  d u r i n g  the  
1926 season was expressed  hot  in 
the  l a b o r a t o r y  by an oil expel ler .  

C h e m i c a l  a n d  P h y s i c a l  
C h a r a c t e r i s t i c s  

The  oil was  ref ined accord ing  to 
the  official me thod  of the  I n t e r s t a t e  
Cot tonseed  Crushe r s '  Assoc ia t ion .  
The  more  i m p o r t a n t  chemical  and  
phys ica l  c h a r a c t e r i s t i c s  of  the  
crude  and ref ined oil a re  recorded  
in Table  I. The  pe rcen tages  of  
s a t u r a t e d  and u n s a t u r a t e d  ac ids  

tABLE 1, UPLAND TY~'E COTTONSEED OIL, 
ClIEMICAL AND PHYSICAL Ct][ARACTERISTICS 

Crude Refined 
Oil Oil 

Specific gravi ty  25%25 ~ . 0.9230 0.9174 
Refrac t ive  index, 2 0 : . . . ,  1.4745 1.4725 
Acid value . . . . . . . . . . . . . .  2.9 0.1 
Iodine number  ( I f a n u s ) . . .  106.8 108.2 
Saponification value . . . . .  199.3 195.0 
Unsaponifiable matter  (%)  . . . . .  0.9 
Satura ted acids as deter- 

mined (%)  . . . . . . . . . . . . . . .  24.1 ~ 
Unsa tu ra ted  acids as deter- 

mined . . . . . . . . . . . . . . . . . . . . .  71.2 
Iodine number c f 'unsatura ted 

acids . . . . . . . . . . . . . . . . . . . . . . .  144.4 
Saturated acids (corrected) 

( % )  . . . . . . . . . . . . . . . . . . . . . . .  23.3 
Unsa tu ra ted  a c i  d s (cor- 

rected) ( % )  . . . . . . . . . . . . . . .  72.0 

* Iodine number 4.7. 

were  de t e rmine d  by  the lead sa l t -  
e the r  method  ~ and cor rec t ions  were  
made  for  the  small  q u a n t i t y  of un- 
s a t u r a t e d  acids  t ha t  c on t a mina t e d  
the  s a t u r a t e d  acid  f rac t ion .  The 
pe rcen tage  of ne u t r a l  oil in the  
crude as  de t e rmined  by  the Wes-  
son method  ~ was 96.41. 

U n s a t u r a t e d  A c i d s  
I t  was  shown in the  Sea I s l and  
oil i nves t iga t ion  t ha t  the  unsa tu -  
r a t e d  acids  f r a c t i o n  of cot tonseed 
oil consis ts  of  oleic and  l inolic 
acids,  and  t ha t  l inolenic acid  is not  
present .  The pe rcen t age  composi-  
t ion of  the  u n s a t u r a t e d  acids  of  
the  Upland  oil was ca lcula ted  f r o m  
the theore t i ca l  iodine number s  of 
oleic acid  (90.1) and  l inolic acid  
(181.4) and  the de t e rmine d  iodine 
n u m b e r  of the  u n s a t u r a t e d  acids  
f r ac t i on  (144.4) ,  w i th  the  follow- 
ing  resu l t s  : 

In  Glycerides 
original  in 

0il original  oil 
Per Per  Pet- 
cent cent cent 

Oleic acid . . . .  40.53 29.18 30.5 
I,inolic acid . . .  59.47 42.82 44.8 

100.00 72.00 7s.3 

S a t u r a t e d  A c i d s  

A q u a n t i t y  of  the  s a t u r a t e d  
acids,  p r e p a r e d  by the  lead sa l t -  
e the r  method,  was  es ter i f ied  wi th  
methy l  alcohol. The  m i x t u r e  of  
me thy l  e s te r s  was  f r a c t i ona l l y  dis-  
t i l led unde r  d imin i shed  p ressure .  
The  da t a  for  the  d i s t i l l a t ion  a re  

aj. Am. Chem. Soc., 42,  1197 (1920). 
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6, 4, 33 (1922);  Wesson, 1. Oil and l a t  Ind. ,  
3, 297 and 343 (1926). 

131 



A r a c h i d i c  Acid : : : : : ~ [ ~ 
G r a m s  : : : : : r  i r 

< 

t~ 

o 

.E 

O 

~, Myristic Acid 
P e r c e n t  

t~ 
E s t e r s  o f  S a t u r a t e d  
A c i d s  M e a n  M o l e c u l a r  

i i  W e i g h t  

O E s t e r s  o f  U n s a t u r a t e d  
A c i d s  

P e r c e n t  

g 

i .-& 

,4 

:::::~ 
Arachidic Acid . . . . . .  

P e r c e n t  : : : : : 

S t e a r i c  A c i d  �9 . o, ~ ~ 
G r a m s  " : i " 4 ~ : ' 4 1 ~  

S t e a r i c  A c i d  . . r .  ~ r . : : ~  
P e r c e n t  �9 . ~ r.. 

Palmitic Acid ~ '~ -- o '~ �9 [ 
G r a m s  '~ "~ "4 r ~ : [ 

P a l m i t i e  A c i d  ~- - -  ~. ~. ~ : 
P e r c e n t  ~ ~ ~ ~o ~ " 

Myristic Acid ~ ~ . . . .  I r.. 
L,r'rams --  ~ . . . .  i ~ 

M e a n  M o l e c u l a r  ~ o; ~ 4 ~ 
W e i g h t  ~ ~ ~ ~ ~ 

S a p o n i f i c a t i o n  V a l u e  ~ o o 

I o d i n e  N u m b e r  r ,-; "4 ,g ~ t-:  

Fraction - c~ ~. ~- ~ 

given in Table 2. The p r e l i m i n a r y  
dis t i l la t ion was made f r o m  a l -  
l i t te r  Claissen flask and  resul ted  
in seven f rac t ions  des ignated  by 
the let ters  A to G and  a residue.  
The p re l imina ry  f rac t ions  were re- 
disti l led as indicated in the table  
and six f rac t ions  and a small res i -  
due obtained.  

The iodine n u m b e r s  which are  
measm~s  of the c o n t a m i n a t i n g  un-  
sa tu ra t ed  acids and the saponifica- 
t ion values of the final f rac t ions  
are g iven in Columns 2 and 3 of 
Table 3. F rom these data  the  mean  
molecular  weight  of the  s a t u r a t e d  
acids esters  in each f rac t ion  was 
calculated as explained in  the  re- 
port  of the Sea Is land oil invest i -  

"FABLE 2. UPLAND TYPE COTTONSEED OIL, 
FRACTIONAL I ) ISTILLATION OF M E T H Y L  ESTERS 

OF SATURATED ACIDS 

( 1 4 1 . 9  g. s u b j e c t e d  to d i s t i l l a t i o n )  
P r e l i m i n a r y  D i s t i l l a t i o n  a t  6 r a m .  p r e s s u r e  

T e m p e r -  
F r a c t i o n  a t u r c  W e i g h t  

~  g. 
A 168-9  21 ,15  
B 170-1 22.50 
C 171 2 2 . 0 0  
D 171 22,45 
F 171-2  2 2 . 6 0  
F 172.7 2 0 . 6 5  
G 177-84  6.72 

R e s i d u e  3 .85  
F i n a l  D i s t i l l a t i o n  a t  2 ram.  p r e s s u r e  

F r a c t i o n s  A a n d  B a d d e d  1 149-54  8 . 3 0  
F r a c t i o n s  C a n d  D a d d e d  2 154-6  4 4 . 8 0  
F r a c t i o n s  E a n d  F a d d e d  3 156-61 4 6 , 5 5  

4 161-4  2 2 . 1 0  
F r a c t i o n s  G an t l  r e s i d u e  

a d d e d  . . . . . . . . . . . . . . . .  5 165-75 1 4 . 1 0  
6 176 - 210  5 . 3 6  

R e s i d u e  0 .26  

gat ion  and the results  are recorded 
in Column 6. 

These  results  indicate  what  sat- 
urated acid esters  may  be present  
in the  fract ions.  The mean mole- 
cular we i g h t s  of  the  saturated acid 
esters  in Fract ions  1 and 2 l ie be- 
tween the molecular we igh t s  of  
methy l  myr i s ta te  (242.3)  and 
methy l  palmitate  (270.3) and sug-  
ges t  therefore that  these two frac-  
t ions  contain these  two esters.  The 
resu l t  for  F r a c t i o n  3 indicates  
tha t  methyl  pa]mita te  is the  only 
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sa tura ted  acid ester present in 
this  fraction. The indicated con- 
s t i tuents  for Frac t ions  4 and 5 are 
methyl palmitate  and methyl s tear-  
a te  (298.4) and for  Frac t ion  6 
methyl s tearate  and methyl ara-  
chidate (326.4). 

In order to test  the correctness 
of these deductions the free f a t ty  
acids were recovered f rom some of 
these fract ions and the consti tuent 
sa tura ted  acids isolated by frac- 
t ional crystal l izat ion from alcohol. 
Their  identi t ies  were established 
by the melt ing points and by ob- 
serving whether  or not these melt- 
ing points were lowered when the 
substances were mixed with equal 
quant i t ies  of the respective pure 
acids which they were suspected 
of being. By this  method pure 
myr is t ic  and palmitic acids were 
isolated from Frac t ion  1, pure 
s tear ic  acid f rom Fract ion 5 and 
pure arachidic acid from Frac t ion  
6, 

The quanti t ies  present  in the 
various f ract ions  were calculated 
f rom the mean molecular weights 
of the sa tura ted  acid esters (Col- 
umn 6 Table 3) and the theoretical  
molecular weights of the esters. 
The results  are given in Columns 
7-14, Table 3. 

In Table 4, the percentage com- 
position of the sa tura ted  acids is 

given in Column 2, the percentages 
of the various acids in the original  
oil in Column 3, and-the equivalent 
percentages of glycerides in Col- 
umn 4. 
TABLE 4. UPLAND TYPE COTTONSEED OIL, 

SATURATED .~ CIDS 

~ ~.~ 
Acids in Saturated -~'~ o 

Acid Fract ion "~'~ ~'~, 
c - - - - ~ z - - - - - ~  ~ 0  ~ 0  

Per Per  Per  
Acid Grams cent cent cent 

Myr i s t i c , .  2.73 2.12 0.49 0.5 
Pal rn i t ie . .  115.53 89.68 20.90 21.9 
Stearle.  ,.  10.0l 7.77 1.81 1.9 
Arachidic .  0.56 0.43 0.10 0.1 

128.83 100.00 23.30  24.4 

S m m n a r y  

A study has been made of the 
composition of a sample of Upland 
type (short  fiber) cottonseed oil 
and the results  are given below. 
For  comparison the composition of 
a sample of Sea Island type (long 
fiber) cottonseed oil is also given. 

Upland Sea Is land 
Type Type 

Cotton- Cotton- 
Glycerides Of seed Oil seed Oil 

Oleic acid . . . . . . . . . . . . . . .  30.5 35.2 
Linolic acid . . . . . . . . . . . .  44.8 41.7 
Myris t ic  acid . . . . . . . . . . .  0.5 0.3 
Palmit ic  acid . . . . . . . . . . .  21.9 20.0 
Stearic acid . . . . . . . . . . . .  1.9 2.0 
Arachidic acid . . . . . . . . .  0.1 0.6 
Unsaponifiable matter . . . .  0.9 . . .  
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