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The Coloring Matter of 
Cottonseed Hulls 

Reporting the Isolation of a 
New Substance from the Hulls 

BY A U G U S T U S  I t .  GILL  and H .  W.  GREENUP 

W 
H I L E  i t  is not  difficult to 

remove the color f rom 
cottonseed oil, i t  is f a r  

f rom an easy m a t t e r  to  i den t i fy  i t ;  
i t  was t hough t  t h e r e f o r e  t h a t  a 
s tudy  of  the  color ing m a t t e r  in the  
seed hulls migh t  t h r o w  some l igh t  
on the  colors in the  oil i tself .  

IA t t l e  is known of  these  color ing 
m a t t e r s  even though cons iderab le  
work  has been done on them. Pal -  
mer  1 says  tha t  the  color ing  m a t t e r  
of the  crude oil consis ts  of  ca ro t in  
and re la ted  p igments ,  and his  s ta te -  
men t  has  some proof  in the  work  
ca r r i ed  on by P r i e s t  -~ of the  Bureau  
of S t anda rds .  However ,  th is  is in 
opposi t ion  to  work  ca r r i ed  on by 
Gill s who has shown tha t  the  
Crampton-S imons  tes t  fo r  pa lm oil 
is caused by the ca ro t in  p resen t  
in the  oil. I f  caro t in  be added to 
cot tonseed oil the  Crampton-S imons  
tes t  will  be given.  As the  oil does 
not g ive  th i s  t e s t  w i thou t  the  addi -  
t ion of caro t in  i t  is f a i r l y  ev ident  
t ha t  ca ro t in  is not  present .  F u r -  
the r  work  by the Bureau  of S tand-  
a rds  4 has shown tha t  crude oil con- 
t a ins  res ins  which will  combine 
wi th  caust ic  soda to increase  the  re-  
f ining loss. However ,  the  same a r -  
t icle s t a t es  t ha t  no gossypol  is 
found,  even though Marchlewski  5 
f irst  i sola ted i t  f rom the soap stock 
produced  by  the refining.  This  is 

1 "Carot in  and Related P igmen t s . "  L. S. 
Palmer .  

2 Unpublished work. 
Color Tes t  for Oils. Gill. 

�9 Cotton Oil l~ress (No. 5) 29. 
*.]'. Prakt ,  Chem, 60 89-90 (1899).  

probab ly  due to the  difference in 
manne r  of ob t a in ing  the oil f r o m  
the  seed. For ,  according  to W i t h -  
ers  and  Carruth% gossypol  is he ld  
in the  kernels  f r o m  which the  oil 
is pressed,  i f  the  kernels  be f i rs t  
hea ted  as in the  case of hot  p ressed  
oil. However ,  in the  case of cold 
p ressed  oil, gossypol  comes out  w i th  
the  oil. 

March lewski  appea r s  to be the  
only inves t iga to r  who has done 
much work  on the foots.  The f a t t y  
acids  f rom the foots  when dis t i l led  
under  d imin i shed  p re s su re  leave a 
res idue  in the  s t i l l  f rom which no 
color ing m a t t e r  has  been isolated.  

No re ferences  to  work  on hu l l s  
were  found in the  l i t e r a tu r e  al-  
though  a tho rough  search was  
made.  In  fact ,  all the i m p o r t a n t  
work  seems to have been, wi th  the  
exception of March lewski ' s  work,  
on the  cottonseed meal.  In  th is  ma-  
t e r i a l  the  amount  of oil p r e sen t  is  
not  g r e a t  enough to cause se r ious  
difficulties. The mos t  i m p o r t a n t  
work  has been done by Wi the r s  and  
Car ru th .  

Co lo r ing  Ma t t e r  

A. The most  common coloring mat -  
t e r s  found in p lan t s  a re  as fo l lows:  

1. Carot in  (C~oH~) a red  crys-  
ta l l ine  solid found in car ro t s ,  
orange  peel and  palm oil 7, but -  
t e r  fat ,  some leaves, etc. Melt-  
ing poin t  of t h i s  subs tance  is 

e j .  Agri .  Research 5 (261) (1915). 
7Color Tes t  for Oils. 7. Ind .  and Eng .  

Chem. 10 612 (1918).  
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168~ i t  is u n s a t u r a t e d  and is 
cha rac te r i zed  by  the  blue color 
which i t  g ives  when dissolved 
in concen t ra ted  su l fu r i c  acid  
and by  i ts  absorp t ion  spectra .  
The s t r u c t u r a l  f o rmu la  for  
caro t in  is unknown even 
though  cons iderab le  work  has  
been done on it. I t  absorbs  
Iodine  f o r m i n g  C~oH5612. I t  
c rys ta l l izes  f r o m  carbon di- 
sulfide so lu t ion  in which  i t  has  
a deep red  color. 

2. Lycopin  (C4oH~6) is an i somer  
of ca ro t in  and can be separ -  
a ted  f rom i t  by  i ts  removal  
f rom pe t ro l ic  e ther  solut ion by 
methyl  alcohol. I t  also g ives  
cha rac t e r i s t i c  absorp t ion  spec- 
t ra .  As  in the  case of ca ro t in  
i ts  s t r u c t u r a l  fo rmula  is un- 
known and i t  fo rms  an iodine 
add i t ion  product .  

3. Xan thophy l l  is a closely re-  
la ted  p i g m e n t  wi th  a yellow 
color. I t  is bes t  dissolved by 
methyl  alcohol f rom which i t  
can  be r e a d i l y  crys ta l l ized .  I t  
is p r ec ip i t a t ed  f rom alcoholic 
solut ion by  add ing  water .  

4. Fucoxan th in  is ano ther  re-  
la ted p i g m e n t  and is separab le  
by  i ts  so lub i l i ty  in methy l  al-  
cohol. 

5. Chlorophyll  is the  common 
green  p i g m e n t  found  in g reen  
leaves, g r a s s  and m a n y  green  

plants .  I t  can be s epa ra t ed  
f rom the  o the r  color ing mate -  
r i a l s  by  p r ec ip i t a t i on  f rom 
e ther  solut ion wi th  alcoholic 
caust ic  soda or  potash.  

6. Gossypol.  This  is the  yellow 
color ing m a t e r i a l  isolated f rom 
cot tonseed loo t s  by  Marchlew-  
ski s . I t  was also found in cot- 
tonseed meal  by  W i t h e r s  and 
Ca r ru th  9 who proved i t  to be 
the  toxic  subs tance  present .  

s j .  Prakt .  Chem. 60 89-90 (1899). 
9 j .  Agri.  Research 5 261 (1915). 

They  made  an alcoholic e x t r a c t  
of the  meal,  evapora ted  and 
dissolved i t  in e ther .  F r o m  
th i s  t hey  p rec ip i t a t ed  i t  by  
add ing  ani l ine.  

Analysis of Foots 
B. Method of  ana lys i s  of the  
foots  and  i ts  r e su l t :  

1. The soap stock was complete-  
ly saponif ied to remove the  ex- 
cess of  oil by add ing  alcoholic 
caus t ic  soda solut ion and hea t -  
ing. The completely saponif ied 
m a t e r i a l  was dissolved in al- 
cohol and tho rough ly  dr ied  in 
an oven at  100 ~ . 

2. The  d r i ed  m a t e r i a l  was ex- 
t r a c t ed  wi th  e the r  for  several  
hours .  The e ther  ex t rac t ,  
when washed  wi th  w a t e r  and  
acidif ied s l ight ly ,  proved to be 
colorless.  

3. The r e s idue  f rom the  ex t rac -  
t ion was  dissolved in w a t e r  and 
36 ~ Be. sa l t  solut ion was added.  
The  soap was sa l ted  out and  
the  da rk  aqueous solut ion be- 
low was acidified. This  was  
then evapora ted  to d ryness  and 
the res idue  dissolved in al-  
cohol. However  the  m a t e r i a l  
was in the  fo rm of a gum 
f rom which  no th ing  could be 
crys ta l l ized .  Ani l ine  when 
added fo rmed  no c rys ta l l ine  
m a t e r i a l  so t he re  was evident-  
ly no gossypol  in th i s  por t ion  
of  the  loots .  

4. The sa l ted  out  soap was then  
d r i ed  and ex t r ac t ed  wi th  e ther ,  
carbon disulfide, pet rol ic  e ther ,  
benzene and acetone success- 
ively, bu t  no color ing m a t e r i a l  
was p re sen t  in the  ex t rac t .  

5. The res idue  was dissolved in 
water ,  acidified and t r e a t e d  
wi th  lead aceta te .  The resu l t -  
ing  lead soaps were  ex t r ac t ed  
wi th  e ther .  This  removed the  
soaps of oleic and  l inolie ac id  
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and all t he  color ing m a t t e r  as  
the  r e s idue  was  colorless. Th is  
ex t r ac t  was  dr ied  and in t u r n  
ex t r ac t ed  wi th  benzene and 
carbon disulfide, but  the  col- 
o r ing  m a t t e r  was not  removed.  

6. The res idue  was aga in  dis-  
solved in w a t e r  acidified and  
calcium hydrox ide  added in ex- 
cess. T h e  r e su l t ing  calc ium 
soaps were  ex t rac ted  wi th  ace- 
tone, benzene, e ther  and car-  
bon disulfide, but,  as before ,  
no color ing  m a t t e r  was ex-  
t r ac t ed  even a f t e r  ex t r ac t i on  
l as t ing  as long as f o r t y - e i g h t  
hours .  

7. The f a t t y  acids  were  aga in  
sp l i t  out  by  d issolving the  
soap f rom the  above p rocedure  
in water ,  ac id i fy ing ,  and  boil-  
ing. The f a t t y  acids  were  then  
a g i t a t e d  wi th  decolor iz ing car -  
bon bu t  an insufficient amoun t  
of  the  color was removed in 
th is  m a n n e r  to  w a r r a n t  con- 
t i n u a t i o n  of  th is  method of 
procedure .  

F r o m  th i s  work  i t  appea r s  t h a t  
s epa ra t ion  of  the  color ing m a t t e r  
f rom the  soap s tock by e i the r  p la in  
e x t r a c t i on  w i th  o rgan ic  solvents  or  
by ex t rac t ion  of  the  lead or  calcium 
sa l t s  of  the  f a t t y  acids  is not  f eas i -  
ble, owing to the  g r e a t e r  so lub i l i ty  
of  t?he color ing m a t t e r  in the  soap 
i t se l f  or  in the  f a t t y  acids  sp l i t  out  
by ac id i fy ing  the  soap. 

H u l l  Co lo r ing  M a t t e r  

C. A n a l y s i s  of  t he  color ing ma t -  
t e r  f r om cot tonseed hulls. 

In  th i s  ana lys i s  the compl ica t ions  
due to  the  presence  of  oil or  f a t t y  
acids  encountered  in the  work  on 
foots  or  oil were  negl igible ,  owing  
to the  ve ry  smal l  amount  of  oil 
p r e sen t  in the  hulls. 

The  hulls were  ex t rac ted  wi th  
va r ious  solvents  in per iods  r a n g i n g  

f rom a few hours  to  two weeks. The 
a p p a r a t u s  consis ted of a l a rge  flask 
con ta in ing  the solvent,  ins ide  of 
which were  suspended the hulls  en- 
closed in a whi te  cloth bag.  This  
was  hea ted  under  a r e t u r n  conden- 
ser  and  a f t e r w a r d s  the  e x t r a c t  was 
fil tered. The  fol lowing solvents  
were used : 

( a ) .  a lcohol;  (b)  e the r ;  (c) car-  
bon disulfide ; (d)  wa te r .  The 
wa te r  ex t r ac t  was by  f a r  the  most  
colored and the  carbon disulfide 
next .  The  alcohol and  e the r  ex- 
t r ac t s  were  only f a i n t l y  colored yel- 
low and were  t r ea t ed  as fol lows:  
(Accord ing  to Palmer1~ 

(a)  The  f irst  p a r t  was  evapor-  
a ted  under  d imin i shed  p r e s s u r e  
and dissolved in ether .  I t  was 
then  shaken wi th  alcoholic 
caust ic  potash  which saponified 
the  small  amount  of oil which 
was present .  The  e the r  ex t rac t  
was then  evapora ted  and dis- 
solved in petrol ic  e ther .  This  
was washed  wi th  100cc. of  
80%, 100cc. of 85%, and two 
50cc. por t ions  of 90% methy l  
alcohol. Accord ing  to P a l m e r  
the  caro t in  would be in the  pet-  
rol ic  e the r  solut ion and  xan-  
thophylI  in alcohol solution.  
Both of these  were  t r a n s f e r r e d  
to carbon  disulfide and exam- 
ined spect roscopical ly  accord- 
ing  to  the  method  of Fo r -  
manek  11. The alcohol solut ion 
gave no absorp t ion  spec t rum 
and the  pet rol ic  e ther  solut ion 
which was in carbon disulf ide  
when compared  to  ca ro t in  ex- 
t r ac ted  f rom ca r ro t s  did  not  
resemble  i t  a t  all. 

The resu l t s  of  th i s  method were 
checked by us ing  a tube  t i gh t -  
ly packed wi th  d r i ed  calc ium 

~~ and related Pigments ,"  L. S. 
Palmer. 

i t  "Spektra l  Analyti~che Noichweis Kunst- 
tlche Organische Farbstoffe." 
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ca rbona te  and r u n n i n g  the sol- 
utions,  which had previous ly  
been combined,  t h rough  i t  ac- 
cord ing  to the  method  recom- 
mended  by Pa lmer .  The re-  
sul ts  g iven were  t he  same, as 
no d i f ferent  colored bands  were  
found  by th is  method.  

(b)  The second por t ion  was 
t r a n s f e r r e d  to e the r  and ani l ine  
added  to  the  amoun t  of one 
f if th of the  bulk of  the  small  
e the r  solution. This  was 
w a r m e d  and  set  aside.  A f t e r  
t h r ee  days  c rys ta l s  were  ob- 
served.  These  c rys ta l s  accord- 
ing  to the  method  of W i t h e r s  
and Ca r ru th  t'-', were  hea t -  
ed wi th  alcoholic potash,  and  
dissolved in wa te r .  The solu- 
t ion  was acidified and the  pre-  
c ip i t a t e  dried.  I t s  me l t ing  
po in t  was 136 ~ . This  was ace- 
ty l a t ed  by hea t i ng  w i th  acetic 
a n h y d r i d e  and a l lowing the 
ace ty la ted  p roduc t  to c rys ta l -  
l ize f rom the  acet ic  anhydr ide .  
The c rys ta l s  so ob ta ined  were  
needle shaped  and had  a mel t -  
ing  po in t  of 220 ~ This  (a and 
b)  proves the  absence of  caro-  
t in  and xan thophyl l  and  the  
presence of gossypol  in the  
hulls.  However ,  the  q u a n t i t y  
of  gossypol  p r e sen t  is exceed- 
ing ly  small  as about  f if teen 
pounds  of  hulls were  ex t rac ted  
and the  amount  of the  ani l ine  
p roduc t  ob ta ined  was  less than  
one g ram.  The toxic effect of 
th i s  small  amoun t  would be 
negl igible .  

D. Ana lys i s  of the  w a t e r  ex t r ac t  
f r o m  cot tonseed hulls.  

Th is  ex t r ac t  was made  in the  
same m a n n e r  as  the  previous  ex- 
t r ac t s ,  the  ex t rac t ion  be ing  con- 
t inued  fo r  fou r  days.  A t  the  
end of th i s  t ime  i t  was f i l tered 

12 [. Agri. Research 5 261 (1915). 

and evapora ted  to small  bulk. 
A small  por t ion  was dr ied  com- 
pletely bu t  i t  absorbed  oxygen 
and da rkened  wi th  th i s  process.  
The  r e m a i n i n g  por t ion  was poured  
into a la rge  volume of alcohol 
f rom which i t  p r e c ip i t a t e d  in 
a r edd i sh  brown flocculent fo rm.  
Repea ted  ex t rac t ion  wi th  alcohol 
and e ther  gave a r edd i sh  brown 
powder.  All efforts  to c rys ta l l i ze  
th is  subs tance  f rom alcohol, e ther ,  
carbon disulfide, benzene, pe t ro l ic  
e ther ,  ac ids  and bases  were  vain.  
The only solvents  in which i t  was 
soluble were  w a t e r  and  di lu te  ac ids  
and bases.  Glacial  acet ic  acid  would 
not  dissolve the  substance.  I t  was  
impossible  to c rys ta l l i ze  th is  sub- 
s tance  f rom w a t e r  for  the  amor -  
phous fo rm a lways  sepa ra t ed  out  
when the  solut ion was evapora ted  
to small  bulk  and  allowed to s tand.  

A sys t ema t i c  ana lys i s  of the  sub- 
s t a n c e  accord ing  to  Mul l iken is was 
made and the  r e su l t s  would not  fit 
any  compound ment ioned  by  h im;  
also no compound was found in 
the  l i t e r a t u r e  which  would fit these  
react ions .  The ana lys i s  wi th  i ts  
resu l t s  was as fo l lows:  
1. A mel t ing  po in t  de t e rmina t i on  

on the m a t e r i a l  was made.  The 
resu l t  of t h i s  de t e rmina t i on  
showed t h a t  the  subs tance  would 
not  mel t  but  ins tead  i t  cha r red  
a t  320 ~ . 

2. Tes ts  for  e lements  p re sen t  gave  
the  fo l lowing e lements  as  those  
p re sen t :  (a )  Carbon,  (b)  Hy-  
drogen,  (c) Oxygen  (by  differ-  
ence) .  No o t h e r  e lements  were  
p resen t  and the  subs tance  when 
ign i ted  lef t  no res idue.  

3. The  m a t e r i a l  was t r e a t e d  wi th  
both concen t ra t ed  and f u m i n g  
su l fu r ic  acid.  In  each case the  
only effect was  t h a t  of  cha r r ing .  

4. N i t r i c  acid  was  added  to the  

t,'~ O~-ganic Analysis, S. P. Mulliken. 
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subs tance  and as no act ion was  
:mticed i t  was  heated.  No effect 
was observed.  

5. The subs tance  was hea ted  wi th  
the  fol lowing r eagen t s  in t u r n :  
acet ic  anhydr ide ,  acet ic  acid, ace- 
tyl  chloride,  p icry l  chloride,  hy-  
d roxyl  amine.  In  no case was  
any change in the subs tance  ob- 
served.  

6. The m a t e r i a l  was  hea ted  wi th  
bromine,  When i t  was  red is -  
solved in wate r  and  r ep rec ip i t a t ed  
by add ing  an excess of alcohol 
i t  was unchanged.  

7. Boi l ing  wi th  di lute  hydrochlor ic  
acid  had  no effect on the  sub- 
stance.  

8. Boi l ing wi th  concen t ra ted  sod- 
ium hydrox ide  solut ion gave a 
d a r k  black t a r  which would not  
c rys ta l l ize  f rom any solvent.  

9. Tes t s  for  class r eac t ions  of the  
carbon,  hydrogen  and oxygen 
compounds were  made. The sub- 
s tance  was neu t ra l  and gave a 
r edd i sh  brown p r e c i p i t a t e  wi th  
F e h l i n g ' s  solution, which  l a t e r  
was  shown to be caused by the 
copper  sulphate  in the  solution.  
A f a i n t  Molisch reac t ion  for  car-  
bohyd ra t e s  was shown. How- 
ever,  no ca rbohydra t e s  l i s ted  in 
the  l i t e r a tu r e  were  s imi l a r  to the  
substance.  

10. S i lver  n i t r a t e  was added to a 
solut ion of the  m a t e r i a l  and a 
da rk  p rec ip i t a t e  was  observed.  
The solut ion was hea ted  and fil- 
te red .  The f i l t ra te  was  evapo- 
r a t e d  to small  bulk and  cooled. 
No c rys ta l s  were  ob ta ined  by  th i s  
procedure .  I t  was t h e n  f i l tered 
and the  f i l t ra te  found  to con- 
t a in  only s i lver  n i t r a t e .  The pre-  
c ip i t a t e  was then t r e a t e d  wi th  
e ther ,  alcohol, carbon disulfide, 
carbon te t rach lor ide ,  pe t ro l ic  
e the r  and amyl  alcohol bu t  i t  was  
no+_ ~oluble in any of these.  

C o p p e r  R e a c t i o n  P r o d u c t  

11. Copper n i t r a t e  was added to 
the  aqueous solut ion of the  ma te -  
r ia l  and a da rk  brown p rec ip i t a t e  
was observed.  This  was heated,  
fi l tered, and  the  f i l t ra te  concen- 
t r a t e d  as wi th  the  s i lver  p rec i -  
p i ta te .  No th ing  was found in the  
f i l t ra te  except  copper n i t r a t e .  
The p rec ip i t a t e  was t r ea t ed  wi th  
e ther ,  methyl  and  ethyl  alcohols, 
carbon disulfide, carbon t e t r a -  
chloride,  pe t ro l ic  ether ,  amyl  al-  
cohol and glacia l  acetic acid  b u t  
was not  dissolved. 

The copper n i t r a t e  product  was  
carefu l ly  p r e p a r e d  by adding  cop- 
pe r  n i t r a t e  solut ion to a solut ion 
of  the ma te r i a l .  The m i x t u r e  
was hea ted  and allowed to s t and  
over n ight .  The resu l t ing  com- 
pound fo rmed  se t t led  to  the  bot-  
tom of the beake r  and was re-  
moved by f i l t ra t ion .  I t  was then  
washed  wi th  alcohol and e ther  
and dr ied  in the  electr ic  oven a t  
40~ The me l t i ng  po in t  de te r -  
mina t ion  was made  bu t  the  sub-  
s tance  seemed to have no definite 
mel t ing  point .  

The amount  of  copper p r e se n t  
was de te rmined  in the  fol lowing 
manne r  : app rox ima te ly  two-  
t en ths  of a g r a m  of the  sub- 
s tance was ca re fu l ly  weighed out  
into a porce la in  crucible and 
igni ted .  When  the  igni t ion  was  
complete the  crucible  was cooled 
and the res idue  dissolved in ni-  
t r i c  acid. This  was aga in  ign i t ed  
and  when the ign i t ion  was com- 
ple te  the  crucible  was cooled in 
a dessicator .  On weighing,  the  
two analyses  of the m a t e r i a l  
checked r a t h e r  well i nd i ca t i ng  
p rac t i ca l ly  u n i f o r m  composi t ion.  
The resul ts  of the  copper ana lys i s  
showed 10 p e r  cent  copper ox" 
ide. 

Conver t ing  th i s  copper oxide  
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into copper n i t r a t e  and t ak ing  the 
basis  of one molecular weight  of 
copper n i t r a t e  adding directly on- 
to one molecular weight  of the 
substance  the mater ia l  was  cal- 
cula ted to have molecular  weight  
of 612. This  agrees fa i r ly  close- 
ly wi th  the molecular weight  ob- 
ra ined la ter  by calculation from 
the combust ions made to deter-  
mine  the carbon, hydrogen and 
oxygen, calculated to be 597. 

The substance was careful ly  
prepared  and all the copper found  
was combined wi th  the organic  
substance.  As the mater ia l  is so 
r e s i s t an t  to the act ion of the var i -  
ous reagents  present ,  i t  is as- 
sumed to be added onto the cop- 
per n i t ra te  and to not  have the 
molecule affected in any other  
way. The copper may be recov- 
ered by suspending  the copper ni-  
t r a t e  product  in  wa te r  and pass- 
ing hydrqgen sulfide th rough  the 
suspension.  The copper is pre- 
c ipi ta ted as copper sulfide and on 
f i l ter ing the reddish brown color 
of the or ig inal  mater ia l  is ob- 
served in the fil trate and it  can 
be recovered by adding sufficient 
quan t i t i e s  of ethyl alcohol. 

This  evidence led to the bel ief  
tha t  the mater ia l  may be classed 
as a res in  or possibly a pectin. 

12. A quant i ty  of the mater ia l  was 
prepared in  as pure a s tate  as 
possible by repeated dissolving 
in  water,  p rec ip i ta t ing  by add- 
ing an excess of ethyl alcohol, 
wash ing  wi th  alcohol and ether.  

An  ul t imate  analysis  of the 
mate r ia l  was made to de termine  
the carbon, hydrogen and oxygen 
content .  The resul ts  checked 
well in pract ical ly every case and 
were as follows : 

1 2 Average 
Carbon .. 37.9% 38.0% 38.0% 
Hydrogen 5.4 5.5 5.4 
O x y g e n . .  56.7 56.6 56.6 

The simplest  possible formula  
which would fit these resul ts  
would be a p p r o x i m a t e l y  
C19H230~1. Molecular weight  de- 
t e rmina t ions  by the f reez ing  
point  lowering method were 
made. As it was impract icable  
to analyze the solution, the meth-  
od was to make a solution con- 
t a i n ing  four  grams per l i ter  of 
water.  This  solution was placed 
in a test  tube  inside of a larger  
test  tube con ta in ing  alcohol to 
prevent  supercooling. This was 
placed in a Dewar  flask contain-  
ing ether th rough  which a i r  was 
bubbled. The resul ts  obta ined by 
four  t r ia ls  of this  method were 
in no way sa t is factory  as they 
var ied f rom over two degrees 
lowering to a f rac t ion  of the 
smallest  division on the scale. 
The prevent ion  of supercooling 
was h indered by the fact  tha t  one 
g ram of the substance in 250 cc. 
of water  gave so dark a solut ion 
tha t  it  was impossible to tell i f  
ice were present .  Also the meth-  
od of adding small crystals  of ice 
when the mix tu re  was near  the 
f reezing point  and making  a cool- 
ing curve as ord inar i ly  made in 
this  k ind of de te rmina t ion  was 
t r ied but  the resul ts  were still  
as unsa t i s fac to ry  as ever. 

Thus  it  was not  possible to 
check the molecular weight  de- 
t e rmina t ions  found by the copper 
n i t r a t e  method and the least pos- 
sible formula  method w i t h  the 
f reezing point  lowering method. 

The resul ts  of this  work were as 
follows : 
1. The coloring m a t t e r  is not  ex- 

t rac ted f rom the soap stock or 
foots of cottonseed o i l  by any  
common organic or inorganic  sol- 
vent  which wil l  not dissolve the 
soap stock. This  causes the fa i l -  
ure of any plan of isolation of 
the coloring ma t t e r  which will 
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give results  with other  mater ia l  
con ta in ing  vegetable coloring 
mater ia l .  Possibly some of the 
coloring ma t t e r  f rom the  spent 
l iquor in  the manu fac tu r e  of yel- 
low soap f rom cottonseed foots 
could be isolated. This  spent 
l iquor is dark brown to black in 
color and contains  very li t t le 
soap. 

2. The extracts  of cottonseed hulls 
were made with ether, carbon 
disulfide, alcohol, acetone and 
benzene. When those extracts  
were analyzed with the absorp- 
t ion method they fai led to show 
the presence of carotin,  xantho- 
phyll or closely related pigments .  
This  resul t  was checked by the 
spectroscopic examina t ion  and 
agreed with the work done by 
Gill in his work on the color tests 
for oils. 

:3. The extracts  of cottonseed hulls 
made wi th  the above solvents 
when combined showed very  small 
amounts  of gossypol as ident i-  
fied by the ani l ine and acetyl 
derivatives.  However, t h e 
amount  found present  was ex- 
ceedingly small, amoun t ing  to 
a f rac t ion  of a g ram in fifteen 
pounds of hulls. This  amount  

4. 

would have no toxic effect or at  
least the toxic effect would be so 
sl ight  as to be negligible.  

The water  ext ract  of cottonseed 
hulls was made and from this  a 
substance was obtained which 
consisted of carbon,  hydrogen,  
and oxygen in the proport ions of 
carbon, 38.1%; hydrogen 5 .4%;  
oxygen 56.5%. This  substance 
was reddish brown and could not  
be decolorized by animal  char-  
coals, etc. I t  gave no class reac- 
t ions  and was remarkably  inac- 
tive towards most  reagents.  I t  
gave a compound with copper 
n i t r a t e  and was acted on by caus- 
tic soda to some extent,  g iv ing  a 
black, t a r ry  mass.  

Molecular weight  de termina-  
t ions by the f reez ing  point  lower- 
ing method were not successful 
as they did not give reasonable 
results.  The molecular  weights  
calculated f rom the combust ion 
and from the de te rmina t ion  of 
copper in the copper n i t ra te  were 
597 and 612 respectively. The 
best formula  f i t t ing these mole- 
cular  weights  w o u I d be 
C1,H0~021. This  compound is 
not listed in the l i te ra ture  and  
seems to belong in  resin group. 

Babassu Nut Oil 

T HE New York Journal of Com- 
merce recently stated that, "The 

importance of the export of Babassu 
kernels in Brazil is steadily increas- 
ing, reaching last year the value of 
approximately $3,000,000, according 
to Commercial Attache Carlton Jack- 
son, Rio de Janeiro. Europe receives 
almost all of it, only one ton being 
shipped to the United States. There 
is practically no shipment of oil from 
these  kernels, the oil being made in 
the countries of destination where the 
residue, after extract ion,  is used as 
cattle feed and fertilizer. The oil is 
used for various purposes; in Den- 
mark it is used for the manufacture 

of oleomargarine. A new Danish 
company has recently been formed 
for the purpose of trade with Brazil, 
the principle article desired being the 
Babassu kernels. Other countries 
that  purchase quantities of the nut  
are Germany, Holland, France, Bel- 
gium, Portugal and Great Britain." 
Attempts to commercially introduce 
the Babassu nut into the United 
States have not been lacking, but so 
far, apparently, the results have been 
negligible. 

It  is claimed that Babassu nut  oil 
is equal in quality to the oils for 
which it would substitute, but very 
little work with it has been done in 
this country, although Brazilian firms 
are anxious to do so. 


