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tometric method, the errors i n t r o d u c e d  from this 
source in the analysis of ordinary  samples are un- 
doubtedly insignificant. Thus the amounts of oxi- 
dized linolenate likely to he present in animal fats 
are so small that  their  contribution to the total ob- 
served tetraenoic absorption af ter  isomerization could 
hardly affect the value obtained for  arachidonic acid. 
In the ordinary analysis of vegetable oils high in 
linolcnic acid, observed t etraenoic conjugation af te r  
isomerization may be simply discounted, except as an 
index of the state of oxi(tation of the oil. 

F o r t u n a t e l y ,  the amount  of triene conjugation 
realized for even relatively large amounts of oxidized 
linoleic acid on alkali isomerization is low and con- 
tributes only small errors to the amounts of spec- 
trophotometrically d e t e r m i n e d  linolcnic acid. The 
development of these bands is probably of analytical 
significance only in the analysis of pure preparations 
of polyunsaturated acids and their  compounds, where 
it may erroneously indicate the presence of linolenic 
or a tetraenoic aeid. The more highly unsaturated 
fractions obtained by crystallization or distillation 
techniques may similarly be in error  when spectre- 
photometrically analyzed. 111 these cases some evalu- 
ation of the amount  of conjugated absorption con- 
t r ibutcd by  the oxidized components may be obtained 
by observing the degree of development of the bands 
on heating in the absence of alkali. 

No interference from anomalous tetraenoic conju- 
gation, arising from oxidized collstituents of vege- 
table oils ou alkali-isomerixatiou, is to be expected in 
the previously cited test of Beadle et al. (7) for  the 
detection of lard in admixture  with hydrogenated 
vegetable oil shortcnings since hydrogenat ion should 
completely destroy such constituents. In coml)ounded 
s h o r t e n i n g s  containing unhydrogenated  or mildly 
hydrogenated vegetable oils, some m e a s u r e  of the 
amounts of tetraenoic conjugation contr ibuted by the 
vegctable oil fract ion may be obtained by subjecting 
the fa t ty  acids of the sample to the healing test. 

While the findings reported here are of only minor 
importance in the everyday analysis of vegetable oils, 
they nmy be of considerable significance in special 
studies, for  example on autoxidation behavior, sta- 
bility, and flavor constituents. 

Summary 
I t  has been shown that  the low-intensity absorp- 

tion bands characteristic of conjugated t e t r a e n o i e  
and trienoic fa t ty  arms frcqucnt ly  encountered in 
the ultra-violet spectra of alkali-isomerized vegetable 
oils l)repared by ordinary commercial or laboratory 
extraction techniques have their  probable origin ill 
o x i d a t i o n  products of linolenic an(l linoleic acid, 
respectively. Similar bands arc found in the spectra 
of mildly autoxidized prcparat ions of pure linolenic 
and linoleie acids af ter  either alkali-isomerization or 
heating at I S0~ in neutral  ethylene glycol. 

Tetraenoic and trienoic conjugation formed from 
oxidation products  of linolenic and linoleie acids dur- 
ing alkali-isomerization can be differentiated from 
the te.traenoic and trienoic conjugation produced by 
alkali-isomerization of arachidonic and linotenic acids, 
r e sp e c t iv el y, by spectrophotometric examination of 
the sample af te r  heating in neutral  ethyhme glycol. 
Essentially equal amounts of conjugation are formed 
from the fa t ty  acid o x i d a t i o n  products  on heating 
and on alkali-isomerization while no conjugation is 
obtained from a r a e h i ( t o n i c  and linolenie acids on 
heating in the absence of alkali. 
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Report of the Refining Committee 
1948-1949 

T H E  activities of the Refining Committee (luring 
the past year  have been largely concerned with 
a fu r the r  investigation of the centrifuge method 

as applied to degummed soybean oil and an a t tempt  
to improve the results by the s tandard A.O.C.S. Re- 
fitting Method on degummed soybean oil. The differ- 
ent projects may be summarized as follows: 

At the New Orleans meeting it was suggested that  
a demonstration of the eet~trifuge method of refining 
be scheduled and that those members of the Refin- 
ing Committee who were interested either be present 
or send representatives. In August a meeting was 
held in the Hanunond laboratories of Lever Brothers 
Company, at which the centr ifuge method was dem- 
onstrated by  C. J. Carmaek. Attendance at this meet- 

ing was excellent, and those individuals 1)resent made 
a number  of constructive suggestions. 

In October the Northern Regional Labora tory  sent 
out a series of four  degummed soybean oils, two of 
the expeller type and two of the solvent extracted 
type for collaborative refining by  the members of 
the committee. A total of 11 laboratories reported 
o11 this collaborative work, and the general results 
were about the sanie as those previously observed. I t  
was found, however, that  many of the members had 
considerable difficulty in refining the degummed ex- 
peller oils by  the s tandard A,.0.C.S. Method, which 
was used as a comparison with the centrifuge results. 

At  the  New Orleans meeting Mr. Mays had re- 
ported on a modification of the centrifuge method 
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which depends upon the refining of the oils by  the 
s tandard  A.O.C.S.  procedure,  separa t ing  the foots, 
and centr i fuging them in the Servall  machine. A 
committee, under  the chairmanship of J.  R. Mays, 
was appointed and some work with this method was 
carr ied out. A repor t  was submit ted  at the New York 
meeting. 

N. W. Ziels and his small subcommittee presented a 
repor t  at  the New York meeting covering work with 
the cone-type agi ta tor  in the centr ifuge method as 
well as a proposed modification in which both the 
refining and bleaching work would be carr ied out at 
room tempera ture .  The results indicated tha t  while 
it appeared  possible to refine with the cone agi tator  
with tempera tures  of 100~ and below, the cold 
bleaching was not successful. 

The results of the work on the two types of agita- 
tors dur ing the year  indicated that  both gave repro- 
dueible results and tha t  low tempera ture  refining 
with the cone agi ta tor  gave reproducible results. At 
the New York meeting Mr. Ziels exhibited a multiple 
paddle machine f t t e d  with cone agitators  to be used 
with the centr i fuge method, and Mr. Cole, the de- 
signer and builder,  was present. I t  was decided that  
exper imental  work would be carr ied out with this 

nlacbine in the Lever  Brothers  laboratories and a 
repor t  made to the conlmittee at  a later  (late. This 
work is still under  way, and it is not intended to 
nmke a formal repor t  a t  the New Orleans meeting. 

In  view of the difficulty with the s tandard  A.O.C.S. 
Method on degumined expeller oils, three members of 
the committee volunteered to cheek this method and to 
investigate the use of an intcrme, diate excess (0.15% 
as 12 ~ lye) in the refining. Sir. 5Iays '  committee on 
the modified centr ifuge method also agreed to run 
check tests on file samples of degummed expeller 
oils. A repor t  covering this work, together with the 
results of a referee sample of degununed expeller oil 
in which the intermediate excess was also employed, 
were reported to the committee in a report  issued 
March 24, 1949. The results showed clearly that  the 
method was considerably improved by the use of the 
intermediate excess. 

As a result of a vote of the members  the Refining 
Committee recommends to the Uniform 5Iethods Com- 
mittee that  a new tentative method for the refining 
of degummed expeller soybean oils only be estab- 
lished in which the excesses to be used are 0.15% 
and 0.20% N a O t t  as 12 ~ lye. 

E. M. JAMES. 

Thermal Polymerization of Unsaturated Fatty Esters 
Normal Methyl Linoleate 
R. F. PASCHKE and D. H. WHEELER, General Mills inc., Minneapolis, Minn. 

I n t r o d u c t i o n  

T I I E  knowledge of the reactions invoh, ed in the 
thermal  polymerization of dry ing  oils has in- 
creased considerably dur ing the past 10 years. 

This has been largely due to the s tudy of the thermal  
polynlerization of the simple m o n o h y d r i c  alcohol 
esters of the unsa tura ted  esters of the dry ing  oil 
acids. The earlier work of Kin() (1), Kappehncier  
(2), Stegcr amt Van Loon (3), and Brod, France,  
and Evans  (4) all pointed to the format ion  of a 
polymer  which was largely dimer when the methyl 
or ethyl esters of polynnsa tura ted  acids were poly- 
merized by  heat. 

Bradley and Johnston (5) confirmed dimerizatiou 
as the principal  polymerization reaction of the methyl  
esters f rom olive, dehydra ted  castor, soybean, linsee(l, 
and tung oils. These same workers (6) subsequently 
isolated a methyl  linolcatc dimcr f rom the t)olymer- 
ized methyl  ester of dehydra ted  castor oil acids. 
Bradley and Richardson (7) followed the develop- 
ment  of conjugation dur ing thermal  polymerization 
and found that  conjugation reached a low equilib- 
r ium value when non-conjugated esters were used as 
s tar t ing  nmtcrial.  This fact, together with the prop- 
erties of the dimers f rom non-conjugated esters, was 
considered by  Bradley and Johnston to be confirma- 
tion of the Scheibcr (8) theory that  non-conjugated 
linolcic and linolenic esters are changed to the con- 
jugated forms bcfore they polymcrize and that  tile 
dimerization was by way of a modified 1,4-dicne or 

* Presented at 22nd fell meeting, American Oil Chemists' Society, 
Now York City, Nov. 15-17, 1948. 

1Paper No. 97, Journal Series, Research Laboratories, General 
M i l l s  inc. 

I)iels Ahter  addition, as proposed by Kappchncier  
(9) for elcostearate, between two molecules of the 
conjugated forms. 111 such a diene addition, one of 
the conjugated systems acts as the diene, while a 
doubh; bond in another  molecule acts as the diene- 
ophile. According to tllis theory, 
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the dimers f rom conjugated and n o n - e o n j u g a t e d  
esters wouhl be essentially identical. The dimcr of 
conjugated or non-conjugated linoleale was repre- 
sented by : 

CIt~ (C I[~)~.--CI[--CtI--( ' t  t - -OH=-CI t  --  (C H...)7--('OO('tt 3 
/ \ 
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this being a dimer of 9,11-methyl linoleate. 
Another  possibili ty which was not considered, or 

at least has not been emphasized, is that  the dimeri- 
zation might  be a modified ],4-diene addition between 
a conjugated fo rm and a non-conjugated form with 
a double bond of the non-conjugated form acting as 
dieneophile. This would result  in a s t ructure  similar 


