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m o d e l  of  t he  c o u n t e r c u r r e n t  d i s t r i b u t i o n  a p p a r a t u s .  
T h e  i m m i s c i b l e  s o l v e n t  p a i r  was  9 0 %  a q u e o u s  e t h a n o l  
a n d  h e x a n e - p e n t a n e .  

S e p a r a t i o n  of  o x i d i z e d  m a t e r i a l  f r o m  u n o x i d i z e d  
es t e r s  was  a g a i n  r e a d i l y  a c h i e v e d  as s h o w n  in  F i g -  
u r e  5. U n o x i d i z e d  es te r s  p r e s e n t  in  t u b e s  11 t h r o u g h  
23 a m o u n t e d  to 4 4 . 4 %  of  t he  s t a r t i n g  m a t e r i a l .  T h e  
r e m a i n i n g  55 .6% was  c o n v e r t e d  to t he  o x i d a t i o n  
p r o d u c t s  f o u n d  in  t u b e s  0 t h r o u g h  10 a n d  m u s t  av-  
e r a g e  2.02 moles  o x y g e n  p e r  mole  es ter .  B y  spec-  
t r o p h o t o m e t r i c  a n a l y s i s  i t  was  d e t e r m i n e d  t h a t  t h e  
c o n j u g a t e d  m a t e r i a l  in  t h e  f i rs t  11 t u b e s  r e p r e s e n t e d  
4 9 %  of  t he  m e t h y l  l i n o l e n a t e  in  these  tubes .  T h e  
r a t i o  of  d i ene  to t r i e n e  c o n j u g a t i o n  was  5.07. I t  is 
of  i n t e r e s t  to c o m p a r e  F i g u r e s  5 a n d  2. D e s p i t e  t h e  
h i g h e r  l eve l  a n d  t e m p e r a t u r e  of  o x i d a t i o n  of  e x p e r i -  
m e n t  I I I  t h e r e  is a m a r k e d  s i m i l a r i t y  of  t h e  two  
f igures .  T h e  s i m i l a r i t y  is f u r t h e r  e m p h a s i z e d  in  Ta-  
b l e  I V ,  w h e r e  some of  t he  i m p o r t a n t  c h a r a c t e r i s t i c s  
of  t h e  o x y g e n a t e d  f r a c t i o n s  of  e x p e r i m e n t s  I,  I I ,  
a n d  I I I  a r e  s u m m a r i z e d .  

S u m m a r y  

M e t h y l  l i n o l e n a t e ,  o x i d i z e d  to l eve l s  b e t w e e n  0.1 
a n d  1.1 m o l  o x y g e n  p e r  mo l  es te r ,  ha s  b e e n  f r a c t i o n -  
a t e d  b y  c o u n t e r c u r r e n t  d i s t r i b u t i o n  t e c h n i q u e s  w i t h  
a q u e o u s  e t h a n o l  a n d  h e x a n e  as so lven t s .  

T h e  cou r se  of  a u t o x i d a t i o n  of  m e t h y l  l i n o l e n a t e  
d i f fe r s  s i g n i f i c a n t l y  f r o m  t h a t  f o u n d  f o r  m e t h y l  o tea te  
( r e p o r t e d  in  I I  of  t h i s  se r i e s )  a n d  also f r o m  t h a t  re -  
p o r t e d  f o r  m e t h y l  l i no l ea t e .  

F o u r  m a j o r  c o m p o n e n t s  a r c  a p p a r e n t  f r o m  t h e  
w e i g h t  d i s t r i b u t i o n  a n d  u l t r a v i o l e t  a b s o r p t i o n  cu rves .  
T h e y  are ,  in  o r d e r  of  d e c r e a s i n g  p o l a r i t y :  

A .  A n  a l c o h o l - s o l u b l e  c o m p o n e n t ,  a p p r o x i m a t e l y  
4 0 %  of  w h i c h  is c o n j u g a t e d ,  w i t h  t r i e n e  a n d  
d i ene  c o n j u g a t i o n  p r e s e n t  in  a b o u t  e q u a l  p ro -  
p o r t i o n s .  

B.  A n  a l coho l - so lub le  m a t e r i a l ,  a p p r o x i m a t e l y  6 0 %  
of  w h i c h  is d i ene  c o n j u g a t e d ,  w i t h  t r i e n e  con-  
j u g a t e d  s u b s t a n c e s  b e i n g  n e g l i g i b l e .  

C. A h e x a n e - s o l u b l e  o x i d a t i o n  p r o d u c t  c o n t a i n i n g  
a l m o s t  e x c l u s i v e l y  d i ene  c o n j u g a t i o n  a n d  occur -  
r i n g  o n l y  a t  l o w  l eve l s  of  o x i d a t i o n .  

D.  T h e  u n o x i d i z e d ,  h e x a n e - s o l u b l e  m e t h y l  l i no l en -  
ate .  

I t  is c o n c l u d e d  f r o m  the  a n a l y t i c a l  s t ud i e s  t h a t :  

1. Less than half of the linolenate actually oxidized is 
converted to a conjugated form while more than half of the 
double bonds originally present are destroyed, probably through 
polymerization initiated by oxidative attack on the ethylenic 
bonds. 

2. A partial separation of compounds containing conjugated 
triene (A) from diene (B) can be effected by countercurrent 
fractionation. 

3. Compound C is apparently a precursor of components A 
and B. 

4. Monomeric monohydroperoxide, if present, exists in very 
small quantity. 

5. Dimers are formed during the oxidation process or im- 
mediately thereafter. 

A c k n o w l e d g m e n t  

T h e  a u t h o r s  a r e  g r a t e f u l  to R.  E .  C h i l d e r s  f o r  t h e  
C a r y  s p e c t r a l  d a t a  a n d  to  C. H .  V a n  E t t e n  f o r  t h e  
s e m i m i c r o  h y d r o x y l  d e t e r m i n a t i o n s .  
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Report of the Referee Board, 1950-19S1 
F OR the year ending May 31, 1951 33 Referee Chemists were 

appointed. All except two were renewals. Two were ap- 
pointed for the first time. Twenty-four were given certificates 
on cottonseed oil cake and meal and fa t ty  oils. Nine held 
restricted certificates either from choice of application or from 
discretion of the Board. 

The chemists represent 11 states, 21 cities, and 25 different 
laboratories. To date no chemist has qualified for certification 
in the North Central States. While the Board feels that this is 
unfortunate, we also feel that our requirements are reasonable 
and a sustained and planned effort on the part of chemists in 
these areas to meet these requirements would result in 
certification. 

The Referee Board was the official sponsor of a special set 
of four samples of refined Cottonseed oil and four samples of 
refined soybean oil for collaborative tests by the new spectro- 
photometric color method. These samples were planned pri- 
marily as practice samples for the benefit of the Referee 
Chemists and prospective applicants for referee certification, 
but they were offered to and requested by nearly all collabora- 
tors on crude vegetable oils. This was essentially a service to 

the Referee Chemists and did not imply or constitute responsi- 
bility of the Board for this or any other specific A,O.C.S. 
method. 

Considerable progress was made by A. S. Richardson in his 
final period as chairman of the Board to clarify and establish 
the policies and requirements of the Board. 

The Board has strongly adhered to the policy of requiring 
that new applicants meet certain formal e d u c a t i o n a l  
requiremens. 

Many inquiries were received during the year relative to 
certification and handled in an expeditious manner. 

The Board strongly urges any prospective applicants to 
participate in the Smalley check sample work even though 
all application for certification is not contemplated in the 
immediate future. 

Applications for certification for 1951-52 already have been 
given some consideration, and they will be handled before 
May 31, 1951. 
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