
What Is a Refined Oil 
Various  Def ini t ions  and  Classifi- 
cat ions  Eva lua t ed  and  Compared  

By HERMAN ASPEGREN 

T 
HE subjec t  "What  is a Re- 

fined Oil" is of ra the r  large 
scope, because refined oil 

includes all k inds  of oils used for  
edible as welt as for  technical  pur -  
poses. My knowledge and experi-  
ence has been pr incipal ly  wi th  
cottonseed all, and, therefore ,  I 
will confine my remarks  to th is  
specific oil. 

To refine means  to "pur i fy . "  
The mean ing  of purif icat ion va- 
r ies  greatly,  however, depending  
upon not  only for  what  purpose 
the oil is used but  also in what  
count ry  the ref ining is be ing done. 

A "refined vegetable oil" may  
mean  an oil s imply purified by the 
method of set t l ing,  or it  may mean  
an oil t rea ted wi th  acid, or it  may 
mean an oil purified wi th  an alkali, 
filtered or bleached with fu l ler ' s  
earth,  or a s imi lar  f i l ter ing me- 
dium. I t  may also mean an oil 
which has not only been neut ra l ized  
and filtered bu t  deodorized; i t  may 
mean a winter ized oil or a hydro- 
genated oil. Someone may ins i s t  
tha t  an oil is not  properly refined 
if  he does not  agree with the flavor 
and odor of same. Others may 
say tha t  an oil is not  properly re- 
fined if it  conta ins  more t h a n  a 
cer ta in  amount  of free f a t ty  acid, 
and in this  way there  are many  
ideas of what  const i tu tes  a prop- 
erly refined cottonseed oil. 

T rade r s '  Def in i t ion  

On the Exchanges  of th is  coun- 
t r y  where refined cottonseed oils 
are t raded in and among vegetable 
oil chemists  and t raders  I believe 

by "refined oil" is genera l ly  mean t  
an oil which has been alkali  re- 
fined and filtered. 

The advancement  of science has 
made it  possible to f u r t he r  t reat ,  
or I migh t  say fu r the r  refine or 
process cottonseed oil and thereby  
produce oils more sui table  for  m a n y  
purposes than  the  oil which has 
only been alkali refined. Not  only 
color, taste or odor, bu t  even the 
chemical and physical  charac ter -  
istics of such oils may differ to 
quite some extent  f rom the char-  
acter is t ics  of the oil which has 
undergone  no other  t r e a t m e n t  t han  
alkali refining, in view of which 
some large consumers  when mak- 
ing the i r  purchases of refined oils 
sometimes demand specifically some 
tests  wi th  which the refined oil 
mus t  conform. 

To buy according to such r ig id  
specifications is not, however, the 
rule bu t  ra the r  the exception, most  
of the refined cottonseed oil today 
being bought  e i ther  according to 
the grades as defined by the In-  
t e r s ta te  Cottonseed Crushers '  As- 
sociation, New York Produce Ex- 
change, or New Orleans Cotton 
Exchange ;  or according to the 
t rade  names  given to the refined 
oil by the var ious  manufac tu re r s .  

The ref ining of a crude oil is 
done in m a n y  steps. The first proc- 
ess is e l imina t ion  of subs tances  
held in  suspension or emulsion,  
coagula t ing  the a lbuminous  mat-  
ters, sapon i fy ing  the f a t t y  acid and 
res inous  mat ters ,  des t roying  en-  
zymes, removing to a cer ta in  ex- 
t en t  the coloring mat ters ,  etc. 
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The f i rs t  s t ep  in the  ref ining 
process  can be ca r r i ed  out  in sev- 
era l  ways,  however ,  in th i s  coun t ry  
st i l l  t oday  is p robab ly  un ive r sa l ly  
done by means  of add ing  caust ic  
soda to the  crude oil under  ag i t a -  
t ion  and hea t ing ,  l a t e r  decan t ing  
the  refined oil, se t t l ing ,  and finally 
f i l te r ing  i t  wi th  a fi l ter medium,  
usua l ly  fu l l e r ' s  ea r th .  

The  refined cot tonseed oil t hus  
p roduced  was y e a r s  ago used not  
only fo r  technica l  purposes ,  bu t  
ve ry  l a rge ly  also fo r  edible pu r -  
poses. Today,  however,  compara -  
t ive ly  l i t t le  cot tonseed oil of th i s  
qua l i ty  ( t h a t  is not  f u r t h e r  t r e a t -  
ed) is used fo r  edible purposes .  

However ,  the  t r a d e  rules  as 
adopted  by  the New York  Produce  
Exchange ,  I n t e r s t a t e  Cot tonseed 
Crushe r s '  Assoc ia t ion  and New 
Orleans  Cotton Exchange  evident -  
ly s t i l l  r e f e r  p r inc ipa l ly  to cot ton-  
seed oil not  f u r t h e r  t rea ted ,  and  
in fac t  the  New Orleans  Cotton 
E x c h a n g e  specifically p roh ib i t s  the  
t e n d e r i n g  of deodor ized refined cot- 
tonseed oil. 

L a c k  of U n i f o r m i t y  in  Ru les  

The I n t e r s t a t e  C o t t o n s e e d  
Crushe r s '  Assoc ia t ion  and New 
York  Produce  Exchange  c lear ly  
specifiy t ha t  caust ic  soda shal l  be 
used fo r  m a k i n g  l a b o r a t o r y  ana ly -  
ses of  c rude  cot tonseed oil, bu t  
no th ing  is ment ioned  about  how a 
refined oil should be produced  on 
a commerc ia l  scale, and  i t  is evi~- 
den t ly  le f t  to the  ind iv idua l  ref iner  
to app ly  wha teve r  ref in ing method  
he desi res .  

The rules  do no t  specifiy w h a t  
makes  an oil a " ref ined"  oil, bu t  in 
def ining the  va r ious  g r a d e s  of  re-  
fined oil, however,  c e r t a in  l imi t a -  
gions as to color and  pe rcen tage  
of  f r ee  f a t t y  ac id  a re  men t ioned ;  
f u r t h e r ,  i t  is  in mos t  cases posi-  
t i ve ly  s t a t ed  t h a t  the  oil shall  be 

f r ee  f rom w a t e r  and se t t l ings .  
I have  t a b u l a t e d  the  specifica- 

t ions  f o r  the  va r ious  g r ades  of re-  
fined cot tonseed oll accord ing  to the  
t r a d i n g  ru les  of the  I n t e r s t a t e  Cot-  
tonseed Crushe r s '  Assoc ia t ion ,  New 
York  Produce  Exchange  and New 
Orleans  Cotton Exchange ,  and i t  
is a p p a r e n t  f rom the table  t h a t  
some of  the  g r ades  mean  d i f -  
f e r en t  th ings ,  accord ing  to under  
wha t  rule  the  g r a d i n g  is done;  
for  ins tance,  the  g r a d e  " P r i m e  
S u m m e r  Yellow" means  d i f fe ren t  
q u a l i t i e s  accord ing  to the  I n t e r -  
s ta te ,  P roduce  Exchange  or  New 
Orleans  Cotton Exchange  rules ,  
and ~in the  same way  the g r a d e  
"Bleachable  P r i m e  S u m m e r  Yel- 
low" does not  necessa r i ly  mean  
the  same accord ing  to I n t e r s t a t e ' s  
ru les  and  New O r l e a n s  Cot ton 
Exchange  Rules as compared  w i th  
P roduce  Exchange  rules .  

T h e  g r a d e  "Good Off S u m m e r  
Yellow" means  the  same  accord ing  
to I n t e r s t a t e ' s  ru les  and  Produce  
Exchange  rules,  bu t  does not  nec- 
e s sa r i ly  mean "Good Off S u m m e r  
Yellow" accord ing  to New Orleans  
Cotton Exchange  rules.  

The difference in the  mean ing  of  
the  same g r a d e  is v is ib le  f rom the  
t abu l a t ed  s t a t e m e n t  on page  302. 

I n t e r s t a t e  Cot tonseed Crushe r s '  
Assoc ia t ion  and New York  P ro -  
duce E x c h a n g e  ru les  f u r t h e r  speci-  
fy  t h a t  t he  refined oil p roduced  
f rom ex t r ac t ed  crude  oil is not  a 
good t ende r  unless  the  n a t u r e  of  
the  oil is dec lared  at  the  t ime  of  
sale. 

We a re  of ten  incl ined to  con- 
s ide r  t he  express ion  "Refined Oil"  
synonymous  wi th  a " n e u t r a l  oi l"  
so f a r  as  f ree  f a t t y  acid  is con- 
cerned.  The t r a d e  rules ,  as  you 
know, however ,  t o l e ra t e  an appre -  
ciable amoun t  of  f ree  f a t t y  ac id  
even as h igh  as  t h r e e - q u a r t e r s  of  
one pe rcen t  in r e dd i sh  off oil. 
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There fo re ,  a ref ined oil m a y  leg i t i -  
ma te ly  conta in  even a h i g h e r  per -  
cen tage  of f ree  f a t t y  acid  than  is 
found  in good crude  oil. 

W a t e r  in the  refined oil, as I 
have  a l r eady  ment ioned,  is not  per -  
mi t t ed ,  and  I suppose  by  w a t e r  is 
m e a n t  such w a t e r  which can be 
de tec ted  in the  form of c loudiness  
or  d rops  wi th  the  naked  eye, as  
mos t ly  all commerc ia l ly  r e f ined  oils 
t ende red  on Exchange  con t rac t s  
conta in  mois tu re ,  somet imes  more  
and  somet imes  less,  but  p robab ly  
a lways  some. Unfo r tuna t e ly ,  the  
official mo i s tu re  t es t  is ve ry  unsa t -  
i s fac to ry .  In  ru le  272 of I n t e r -  
s t a t e  Cot tonseed Crushe r s '  Asso-  
c i a t ion ' s  ru les  t he re  is g iven a 
desc r ip t ion  of  how to make  a t e s t  
on moi s tu re  or  volat,.'te m a t t e r .  The  
t i t l e  of the  rule  indica tes  t ha t  the  
loss in we igh t  m a y  be due to not  
only mois ture ,  bu t  also to vola t i le  
ma t t e r s .  In  sp i te  of  same the  in- 
s t ruc t ions  a re  to  r epo r t  the  loss as 
mois tu re .  

Ev iden t ly  wha t  the  Chemis t  has  
to r epo r t  as  mo i s tu re  in m a n y  
cases  is no mo i s tu re  a t  all. F o r  
t h a t  reason I bel ieve t h a t  m a n y  
users  of  refined cot ton seed oil mis-  
u n d e r s t a n d  or  give  too g r e a t  im- 
po r t ance  to th i s  so-called mo i s tu re  
tes t .  

In  the  beg inn ing  of m y  r e m a r k s  
I men t ioned  t ha t  when d i f ferent  
consumers  ta lk  about  a p rope r ly  
refined oil t hey  m a y  have in mind  
en t i r e ly  d i f ferent  qual i t ies  of  oil. 
F o r  ins tance,  those  st i l l  t oday  who 
use refined vege tab le  oil as  l amp 
oil look a t  the  ref ining process  not  
f rom the  po in t  of  v iew of  neu t r a -  
l iz ing the  f ree  f a t t y  acids,  bu t  p r in -  
c ipal ly  f rom the  po in t  of view of  
r emov ing  the  i m p u r i t i e s  in suspen-  
s ion or  emulsion,  and t hey  a re  
especia l ly  i n t e r e s t ed  in hav ing  a 
refined oil f ree  f rom soap in solu- 
t ion.  

Va r ious  S teps  of  Ref in ing  

The  a lkal i  ref in ing process  does 
only to a l imi t ed  ex ten t  affect the  
cons t i tuen t s  of the  oil which  a r e  
respons ib le  fo r  i t s  specific flavor 
or  odor, bu t  the  consumers  of  re -  
fined oil for  edible  p u r p o s e s  des i r e  
oils f ree  f rom all f lavors or  odors  
if  possible,  and a re  only in special  
cases wi l l ing  to  use alkal i  ref ined 
oil not  f u r t h e r  t rea ted .  Even  i f  
the oil is sweet  in flavor and odor,  
which is the  express ion  used in the  
rules  fo r  p r i m e  oil, s t i l l  the  p e c u l i a r  
t a s t e  or odor which is cha rac t e r i s -  
t ic  of  cot tonseed oil is p r e sen t  and  
is of ten  objec t ionable .  T h rough  
the  deodor iza t ion  process,  which  
as you know, consis ts  of b lowing  
super -hea ted  s t eam under  vacuum 
th rough  the  hot  oil the  f lavor o r  
odor of  the  refined oil is p a r t i a l l y  
or  en t i r e ly  e l iminated .  The  de- 
odor iza t ion  process  can be c a r r i e d  
out  more  or  less successful ly,  and  
t he r e fo re  when a consumer  of ed- 
ible oil t a lks  about  " p rope r ly "  r e -  
fined or  " n e u t r a l "  oil, he has  p r i n -  
c ipal ly  in view a wel l -deodor ized 
oil which e i the r  has  no t a s t e  or  odor  
a t  all, or  i f  any,  a p l easan t  one. 
The  deodor iza t ion  process  does no t  
change  ma te r i a l ly ,  as  a rule,  t h e  
p r inc ipa l  ch a r a c t e r i s t i c s  of  a cot-  
tonseed oil, no r  the  chemical  com- 
pos i t ion  of same, but  never the less  
the  effect is f a r  r each ing  and the  
deodor iza t ion  process  I bel ieve 
should be cons idered  as  p a r t  of  
the  ref ining process.  

Ve ry  la rge  quan t i t i e s  of  ref ined 
cot tonseed oil a re  be ing  used 
in the  m a n u f a c t u r e  of  sho r t en ing .  
Not  only is i t  i m p o r t a n t  t h a t  such 
an oil be well deodorized,  bu t  i t  is 
ve ry  i m p o r t a n t  t h a t  the  oil be o f  
a l igh t  color. And  " p rope r ly "  re-  
fined oil  fo r  th i s  t r a d e  t h e r e f o r e  in 
add i t ion  to a lkal i  ref ining and  the  
deodor iza t ion  process  m u s t  as  a 
rule  be t r e a t e d  wi th  a bleaching, 
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m e d i u m  such as r aw  or  acid  t r e a t e d  
fu l l e r ' s  ea r th ,  or ac t iva ted  carbon.  
The  effect of  the  b leaching  m e d i u m  
on the  refined oil has  not  ye t  been 
sufficiently s tudied.  P r o b a b l y  .some 
of  i t s  effects a re  due to the  phys ica l  
abso rp t ion  of colors and some ef-  
fec t  is due to chemical  react ion .  
No doubt  the  b leaching  should be 
cons ide red  p a r t  of  the  ref in ing 
process.  

When  cot tonseed oil is to be used 
by  the  m a r g a r i n  t rade ,  an excel- 
lent  flavor and od3:: of  l~s t ing 
qua l i ty  is pa ramoun t ,  bu t  the  color 
of  the  oil also p lays  an i m p o r t a n t  
role. Some margar~n  manufac -  
t u r e r s  des i re  a ve ry  l igh t  oil, when 
a g a i n  o the r s  des i re  a da rk  colored 
oil. All  depending  upon wha t  color 
of the  oil is  des i red,  a p rope r ly  re-  
fined cot tonseed oil fo r  the  mar -  
g a r i n  t r a d e  m a y  mean  a well  de- 
odorized,  e i the r  l igh t  or  d a r k  
colored oil. 

P h o s p h a t i d e s  L o w e r  Q u a l i t y  

Mos t  all cot tonseed oils which  
have been alkal i  refined, f i l tered 
a n d  deodorized,  bu t  not  f u r t h e r  
t r e a t e d  will  develop a deposi t  of  
a l igh t  color i f  le f t  s t and ing  in a 
bot t le ,  especial ly  when exposed to  
the  l ight .  I do no t  mean a de- 
pos i t  caused t h r o u g h  the  prec ip i -  
t a t ion  of  the  solid g lycer ides ,  bu t  I 
r e f e r  to a depos i t  which  i t  appea r s  
is caused by  the  presence  of  phos-  
pha t ides ,  and  we of ten  hea r  com- 
p la in t s  t h a t  an oil showing  such a 
depos i t  is not  p rope r ly  refined. 
Of course,  we know t h a t  in per -  
cen tage  such a depos i t  is en t i r e ly  
neg l ig ib le  and t ha t  the  depos i t  is 
en t i r e ly  due to the  chemical  n a t u r e  
of  the  oil. However ,  in sp i te  of 
th i s  some consumers  of oil do not  
cons ider  a cot tonseed oil p r o p e r l y  
ref ined i f  upon s t and ing  i t  devel- 
ops such a deposi t ,  and  the  e l imina-  
t ion  of  the  phospha t ides  m a y  some- 

t imes  become p a r t  of  the  ref in ing 
process.  

In  the  w i n t e r i z i n g  process  some 
of the  solid g lycer ides ,  and prob-  
ably  the  phospha t ides  a re  s epa ra t ed  
and removed  f rom t h e  refined oil 
t h r o u g h  a chi l l ing  and f i l t e r ing  
process.  Depend ing  upon the  
length  of  t ime  win te r i zed  oil wil l  
s t and  clear,  b r i l l i an t  and  l impid  
when exposed to t h e  so-called W i n -  
t e r  Oil Test ,  an oil is more  or  less  
su i tab le  fo r  the  t r a d e  des i r ing  t h i s  
g rade  of  oil, sa lad  oil and  mayon-  
na i se  m a n u f a c t u r e r s ,  and in sp i t e  
of the  f ac t  t h a t  the  t r a d e  ru les  
p resc r ibe  t ha t  such an oil does not  
necessa r i ly  need to s t and  m o r e  
than  f ive-and-a-half  hours  c lear  and  
br i l l i an t ,  some consumers  des i re  an 
oil which  will  s t and  a cons ide rab ly  
longer  t ime  clear  and  br i l l i an t ,  and  
unless  i t - s t a n d s  the  t e s t  consider-  
ably  longer  do not  cons ider  a co t ton-  
seed oil p rope r ly  ref ined for t h e i r  
purpose.  No doubt  t he  w i n t e r i z -  
ing  process  should be cons idered  a 
p a r t  of the  ref ining process  in sp i t e  
of the  f a c t  t ha t  some of  the  char -  
ac t e r i s t i c s  of the  oil, such as iod ine  
n u m b e r  and t i t e r ,  a re  m a t e r i a l l y  
changed  in the  process.  

In  the  mind  of a dough or  c ru l l e r  
bake r  when he ta lks  about  a p rop-  
e r ly  refined cot tonseed oil is p r i n -  
c ipa l ly  the  smoke point .  A re-  
fined oil, well  deodor ized wi th  h igh  
smoke po in t  and which  does not  
r ead i ly  g ive  off acrole in  vapors  is 
desi red.  The color of the  oil, how- 
ever,  does not  seem to be of reaI  
impor tance .  

Effects  of H y d r o g e n a t i o n  

In  the  hyd rogena t i on  process  
some of  t he  u n s a t u r a t e d  g lyce r ides  
a re  conver ted  in to  less u n s a t u r a t e d  
or  en t i r e ly  s a t u r a t e d  g lycer ides ,  
w i th  the  resu l t  t ha t  d i f ferent  qual i -  
t i e s  of  the  o r ig ina l  oil a r e  devel-  
oped. F o r  the  c r acke r  b a k e r  a h y -  
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d r o g e n a t e d  oil of a compara t ive ly  
low me l t i ng  po in t  and  wi th  only a 
smal l  amount  of h igh ly  u n s a t u r a t e d  
g lyce r ides  is desi red.  

On the  o ther  hand  a cake bake r  
when  us ing  h y d r o g e n a t e d  oil in the  
b a k i n g  of his  cake is i n t e re s t ed  in 
rece iv ing  a h y d r o g e n a t e d  oil which  
wil l  c ream well and  which  has  h igh  
w a t e r - a b s o r p t i o n  qual i t ies .  

H y d r o g e n a t e d  oils n a t u r a l l y  
show en t i r e ly  d i f ferent  chemical  
and  phys ica l  cha rac t e r i s t i c s  f rom 
s imply  a lka l i - re f ined  oil. In  sp i t e  
o f  th i s  the  hyd rogena t i on  process  
can,  I believe, be j u s t l y  cons idered  
as  p a r t  of the  ref ining process ,  
e l i m i n a t i n g  or  r educ ing  the  unde-  
s i r ab le  cons t i tuen t s  of the  oil and  
i nc rea s ing  or  c r e a t i n g  new des i r -  
able  components .  

R a n c i d i t y  

Unde r  ce r t a in  condi t ions ,  and  es- 
pecia l ly  i f  refined cot tonseed oil is 
exposed to the  l ight ,  i t  wil l  develop 
a r anc id  or unp leasan t  tas te .  W h a t  
chemical  cons t i tuen t s  or  w h a t  ac- 
t ion  causes  the  development  of r an -  
c id i t y  I bel ieve has  not  been fu l ly  
de te rmined .  P r o b a b l y  somet imes  
i t  is caused by  the  presence  of ke-  
tones  or  a ldehydes,  and  only ve ry  
seldom is i t  d i rec t ly  re la ted  to the  
presence  of f ree  f a t t y  acids.  

I t  has  been found  t h a t  somet imes  
oil w i th  a r anc id  t a s t e  will  g ive  the  
so-called Kre i s  t e s t  reac t ion ,  and  
the  consumer  not  fu l ly  acqua in ted  
w i th  the  chemis t ry  of oil has  gen-  
e ra l ized  th i s  exper ience  and t h inks  
t h a t  all oils showing  the  Kre i s  t e s t  
r eac t ion  mus t  n a t u r a l l y  be rancid .  
Such a conclusion is ve ry  unwar -  
ran ted .  Pe r f ec t l y  sweet  oil, ab-  
solute ly  f ree  f r o m  ranc id i ty ,  m a y  
show the  Kre i s  t e s t  react ion,  and 
in  m a n y  cases n e i t h e r  a lkal i  refin- 
i ng  nor  deodor iza t ion  nor  hydro-  
gena t ion  will  e l imina te  the  Kre i s  
t e s t  reac t ion .  

I have t r i e d  to show wi th  my  a r -  
gumen t s  t h a t  f r om the  manufac -  
t u r e r ' s  or consumer ' s  poin t  of v iew 
the  express ion  "Refined Oil" is a 
r a t h e r  b road  defini t ion,  and today  
p robab ly  means  qui te  d i f fe ren t  
qua l i t i e s  f rom those  i t  r ep re sen ted  
twen ty  or  f o r t y  y e a r s  ago. This  is 
due to the  cont inuous  development  
of the  indus t ry ,  fo r  which we to a 
g r e a t  ex ten t  have to  t hank  the  
Chemist .  

I t  is also to the  Chemis t  t h a t  we 
look for  new discover ies  concern-  
ing  the  p rope r t i e s  of  cot tonseed oil 
and fo r  new methods  of ref ining,  so 
t ha t  the  so-called ref ining loss, 
which is now ac tua l ly  an enormous  
economic waste ,  can be m a t e r i a l l y  
decreased,  so t h a t  new qual i t i es  
can be produced  to increase  the  
value to p re sen t  users ,  and  fur -  
ther ,  so t ha t  new channels  fo r  i t s  
use can be developed, thus  c r e a t i n g  
a st i l l  g r e a t e r  consuming  demand  
for  the  commodi ty .  

P o s t u m  B u y s  H e l l m a n  

Cereal and Health Drink Line 

Augmented by Mayonnaise 

T 
H E  Pos ture  Company an-  

nounces  t ha t  i t  has  made  
a con t rac t  to purchase  the  

en t i r e  bus iness  of R icha rd  Hell-  
man,  Inc., mayonna i se  manufac -  
tu re r s .  

Common s tockholders  of Hel lman 
will  receive one sha re  of P o s t u m  
stock for  each 8.7 sha res  of Hel l-  
man  stock. 

R e f e r e e  A p p l i c a n t s  

A 
P P L I C A N T S  for  Refe ree  
Chemis t  Cer t i f ica tes  a re  
H e r b e r t  M. Shi ls tone,  New 

Orleans,  (second pub l i ca t ion ) ,  and 
H e r m a n  A. Nes te r ,  San Anton io  
Texas,  ( f i rs t  pub l i ca t ion ) .  
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