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OXIDATIVE DETERIORATION IN FISH

AND FISHERY PRODUCTS
Part IV - Progress on Studies Concerning Oxidation of Extracted Oils

By E. Einset,* H. S. Olcott,** and M. E. Stansby***

ABSTRACT

Studies are being made to determine the mechanism of oxidative deterioration pre-

vailing in extracted fish oils. Initial studies were made to determine the tocopherol (a nat-

urally-occurring antioxidant) content in oils extraaed from 10 different species of fish.

The stability of the tested oils was greater in oils containing a higher tocopherol content

and lower in oils containing higher iodine numbers.

INTRODUCTION

In previous papers in this series, results obtained when oil, located in fish tis-

sue or fish meal, oxidizes have been described. When oil is extracted from fish tis-

sue (either commercial-
ly or under laboratory
conditions), however, the

resulting oil may behave
quite differently from the

way that it does while it is

still in the tissue. The
extracted oil is no longer
in contact with such tis-

sue constituents as pro-
tein and hematin com-
pounds, which can play a

profound role in modify-
ing the oxidation process.
In addition, the heating of

the oil during processing
may destroy other anti-

oxidants or pro-oxidants
that might have altered the

oxidation pattern if the oil

had remained in the tissue.

A program therefore has
been started to investi-

gate the oxidation of ex-
tracted fish oils, and
some preliminary re-
sults are described in

this report.

Fig. 1 - Effect of different levels of alpha-tocopherol on the induction period

of pink salmon oil. (Incubation in 50 ml. beakers.)

A = 0.1 percent

B = 0.3 percent { alpha-tocopherol

C = 0.5 percent

This phase of the program is being undertaken primarily to obtain a better un-
derstanding of the oxidation of commercially-produced fish oils. Some work, how-
ever, is included on noncommercial oils extracted in the laboratory from species of

fish not generally used for commercial fish-oil production. Information on the chem-
ical behavior of such extracted oils, when combined with that on the behavior of these

oils when still in the fish tissue, will give us a better insight into the role of thebio-
catalysts present in the tissues on the course of oxidation of all fish oils.
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Work undertaken so far on extracted oils has dealt with the following: (1) a sur-
vey of some fish oils in which their stability was compared with their iodine num-
bers and their contents of natural-
ly occurring tocopherols and (2)

the further elucidation of details

on the role of naturally-occur-
ring tocopherols in retarding
oxidation of fish.

OXIDATION RATE OF
EXTRACTED FISH OILS

The rate of oxidation of com-
mercially-prepared tuna, men-
haden, sarcline, pink salmon, and
herring oils was compared in a

Warburg apparatus at 37° C.
After 1 hour, the tuna oil had
adsorbed 94 microliters of oxy-
gen per gram as compared to 67
microliters for menhaden oil and
46 and 27 for two different
batches of sardine (pilchard) oil.

Neither pink salmon nor herring
oils absorbed any oxygen under
these conditions.

Fig. 2 - Operation of Warburg ecjuipment for measurement of oxygen

uptake by fish oils.

A number of fish samples were treated to extract the oil on a laboratory scale

by (1) blending in a Waring Blendor with water and ethyl ether, (2) separating out the

ether phase in a centrifuge, and (3) evaporating the ether phase under an atmosphere
of nitrogen. The resulting oil was stored under nitrogen in a refrigerator until need-
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TOCOPHEROLS AND FISH-OIL STABILITY

Preliminary experiments indicated an inverse correlation between the rate of

autoxidation of various fish oils and their content of tocopherols (table 2). It was

Table 3 - Protection Afforded Pink Salmon Oil by Various Antioxidants |


