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potential uses, processing and dis- 
tribution costs and competitive 
materials. 

From this brief presentation, I 
hope you have obtained some idea 
of  what we plan to do in the new 
laboratory. I t  is our hope that ac- 
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tive work will be under way by 
fail. W e  wish to cooperate fully 
with all laboratories and organiza- 
tions interested in the industrml 
utilization of the soybean and soy- 
bean products and will welcome any 
constructive suggestions as to how 

we may best accomplish our objec- 
tives. In the name of the labora- 
tory I wish to extend a cordial in- 
vitation to each of you to pay us a 
visit any time you may happen to 
find yourself  in the vicinity of Ur -  
bana. 
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A R E C E N T  survey ~ of the 
chemical condition of cod 
liver oil being dispensed in 

the city of Philadelphia revealed 
the fact that a large number of in- 
stitutions were dispensing an oil 
that was decidedly rancid. The 
development of rancidity in these 
oils was almost wholly due to ig- 
norance of its perishability on the 
part of those in charge of handling 
~t. In most ~nstitutions no precau- 
tions against deterioration were 
taken and it was the usual thing to 
find the open container of cod liver 
oil on a shelf in the drug room, ex- 
posed to light and air and the fluc- 
tuation of room temperature. In 
one institution a spigot at the bot- 
tom of the 10 gallon bottle neces- 
sitated the bubbling of air through 
the entire supply whenever a sam- 
ple was withdrawn. I t  is not sur- 
prising, therefore, that  many sam- 
ples of oil collected from these 
institutions showed high peroxide 
values. 

A similar survey I of the chemical 
condition of cod liver oil in the 
homes of families using it, dis- 
closed the fact that by the time the 
"last dose in the bottle" was 
reached many families had a very 
rancid oil. 

When it was found that many 
institutions were dispensing rancid 
cod liver oil, and that  many fami- 
lies were permitting their supply to 
deteriorate, a parallel investigation 
was undertaken to determine in the 
laboratory the keeping qualities of 
several samples of cod liver oil, un- 
der  conditions designed to simulate 
various home conditions. I t  was 
found that a good grade of cod 
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liver oil, kept in the icebox, would 
have a low peroxide value at the 
end of six weeks, but that the same 
oil, kept on the open shelf in the 
laboratory, exposed to ordinary 
daylight and the average fluctua- 
tions of room temperature, showed 
detectable rancidity in a week, and 
marked rancidity in two weeks, and 
in addition, oil kept in an incubator, 
under conditions simulating a warm 
kitchen or bathroom shelf, became 
markedly rancid in three or  four 
days. 

Fr ider ica  2 in 1925 found that 
rancid oils destroyed their  own vi- 
tamin A and suggested that it was 
the presence of the peroxides which 
inactivated the vitamin. Powicld 

confirmed Friderica 's  findings and 
stated further that rancid fat de- 
stroyed vitamin A in other d ie tary  
ingredients when the fat was mixed 
with the ration. 

Dr. Charles E. Bills determined 
by the Vitameter  the vitamin A 
content of several series of our cod 
liver oils. A characteristic curve 
was obtained, which showed a grad- 
ual drop in vitamin A potency as 
the peroxide value increased when 
the 0il was aerated at 100~ in the 
S wi ft stability tes t  apparatus 
(Chart  1). In  those oils in which 
rancidity was allowed to develop 
naturally by exposure to light and 
air at ordinary temperatures,  there 
was a drop in vitamin A potency as 
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the oils became rancid, but the 
shape of the curve was different 
f rom that in which the rancidity 
was accelerated by aeration at 100 ~ 
C. Time was apparently a factor 
in the destruction of vitamin A, 
since the vitamin was destroyed at 
lower peroxide values when rancid- 
ity developed slowly than when the 
development of rancidity was ac- 
celerated (Chart 2).  

IIN' 

tO00 

cod liver oils collected in the sur- 
veys showed great variability. I t  
was not possible to correlate vita- 
min A potency with peroxide value. 
This was probably due to the fact 
that rancidity was not uniformly 
produced in all samples, and in ad- 
dition, the original vitamin A values 
of this heterogeneous collection 
varied widely. 

The fact that in the laboratory it 
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This fact indicated that rancidity 
produced artificially was not the 
same as that produced under nat- 
ural conditions. It  may also be 
noted that so-called "natural con- 
ditions" vary widely, and that the 
rate of destruction of vitamin A 
may be found to vary with other 
conditions. It is possible that not 
only vitamin A but other biological 
properties of oils are not equally 
affected by rancidity produced in 
different ways. The curve of per- 
oxide value may not necessarily be 
parallel to that of other changes 
which take place during the devel- 
opment of rancidity. 

The vitamin A potencies of the 

was possible to keep cod liver oil in 
good condition, and the further fact 
that in the survey of homes a num- 
ber of samples o f  cod liver oil rep- 
resenting the "last dose in the bot- 
tle" were found in as good condi- 
tion as when the original bottle was 
opened, was convincing proof that 
the observance of a few simple pre- 
cautions could entirely eliminate the 
difficulty of feeding infants and 
children a rancid cod liver oil. 

Rancid oil is an undesirable food 
for infants and children for several 
reasons other than its low vitamin 
A potency. It has been previously 
demonstrated in this laboratory (4) 
(5) that rancid fat caused a seri- 
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ous and fatal disease in dogs when 
it constituted the sole dietary fat 
given the animal. The etiology of 
this "oxidized fat syndrome" has 
been attributed in part, if not in 
whole to the destruction of the lino- 
leic and linolenic acids by the oxi- 
dative process of rancidity. 

In  addition to the fact that ran- 
cid fats and oils are poor sources 
of the nutritionally essential fatty 
acids it is generally believed that 
rancid fats are gastric irritants. 
The ingestion of even slightly ran- 
cid cod liver oil may well be the 
cause of the frequent digestive dis- 
turbances so often attributed by 
mothers to cod liver oil. Rancicl 
cod liver oil has a disagreeable taste 
and odor. At times a child's dis- 
like of this food may be, due to the 
fact that he has been offered a ran- 
cid oil. 

S U M M A R Y  
1. Vitamin A was destroyed in 

cod liver oil as rancidity developed. 
2. Vitamin A w a  destroyed at 

lower peroxide values when rancid- 
ity developed at room temperature 
than when it was accelerated by 
aeration at 100~ 

3. It  is suggested that not only 
vitamin A, but other biological 
properties of oils are not equally 
affected by rancidity produced in 
different ways and at different 
rates, and that peroxide value may 
not necessarily be parallel to that 
of other changes which take place 
in an oil as rancidity develops. 
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R ICE O I L  is an oil obtained 
from rice meal by expression 
or extraction. Rangoon rice 

contains about 15% of oil but other 
varieties show about 8-9%. 

Oil from fresh rice bran is p r a c -  
tically neutral, but on standing, the 
free fatty acid content increases 
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very rapidly, owing to the action of 
an enzyme, as shown by Browne 
(J. Soc. Chem. Ind., 1903, 1137). 
The action of this lapse can be ar- 
rested by heating to 100 ~ C. Due 
to its high acidity, the oil can only 
be used for soap. 

Attempts were made in Louisiana 

to produce the oil but, probably due 
to the low prices of all fats, the 
project disappeared. Recently, how- 
ever, the industry has been revived 
abroad and commercial quantities 
are now available. 

The oil has a rather pale green- 
ish yellow color, and upon analysis 


