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Introduction

Mackerel and yellow corvenia on Korea are
the major species of fish harvested. The pro-
ductive amount of the fishery products of Korea
were about 100,000 M/T of mackerel and 50, 000
M/T of yellow corvenia in 1984. The half
amount of the fishery products in Korea should
be refrigerated for cold storages to keep the
freshness and prevent the deteriorations of
lipid autoxidation of fish meats. Lipid oxidation
of fishery products has been considered a ma-
tter of great importance among all the deter-
iorations during the refrigerated storages.
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In the processing and the cold storage of
fish, factors which may affect the rate of
oxidation include chemical composition, handling
procedure, the conditions of storage and ext-
ernal factors such as heat, alkali and

salt. Data relating these factors to the oxida-

acid,

tive reaction would be helpful in determining
more effective methods of controlling rancidity
stored temperature.

The oxidation of lipid was known that the
classical mechanism is via free radicals reacted
wtih oxygen in the progress of induction,
propagation and final period. Ali et al,® rep-

orted that the oxidative rancidity in refrig-
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erated storages takes place v;ith off-flavor,
insoluble lipid-protein complexes and so on
although the fish was preserved in deep frozen
states. Mendenhall® also had reported the
incidence and the rates of oxidative rancidity®
in the muscle tissue of several fish species from
the Gulf of Mexico such as mullet, mackerel
and red drum. But we have no reported the
incidence and the rates of oxidative rancidity
in the muscle tissue on the major fish refrig-
erated after harvesting.

The purpose of this study was to determine
the induction period that was observed by
weight gain technique and peroxide values and
to mearure the extent of oxidative rancidity
by peroxide values and thiobarbituric acid values
from the trends of lipid oxidative patterns in
the refrigerated storages of the fresh and
cooked meets of mackerel and yellow corvenia.

The induction period is one of the very im-
portant factors to preserve the freshness in the
fish processing procedure on these samples. As
the half products of processed sea foods were
the freezing products in recent fish processing
of Korea, we need a rapid and simple method
to determine the induction period of the lipid
oxidation.

The effective temperature on the lipid ran-
cidity was also measureed by the chemical
values such as peroxide and thiobarbituric acid
to prevent the ranciditive deteriorations from
the refrigerated fish meats that are in the
autoxidation during freezing storage at 2T, —
5C and-18C.

Although this study was a little progress to
control the deterioration of fish, additional
information must be needed to accurately est-
ablish the effect of oxidative rancidity on the
spoilage patterns of fresh and cooked fish.

Materials and Methods

1. Preparation of samples

Mackerel, Scomber japonicus (body length,
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35cm), and Yellow corvenia, Pseudosciaena
manchuria(body length, 34cm), were caught
from the West sea and purchased at Mokpo Fish
Market on july of 1985 as very fresh. Fresh
mackerel and yellow corvenia were eviscerated,
dressed, and cooked in boiling water for 8
minutes that come from the result of Ali et
al., and packed with polyethylene film(20 x50
X0.05em), frozen at-30C and stored at-18C
and then raw dressed samples were frozen and
stored at same temperatures in order to com-
pare with raw and cooked samples.

In the decision of the best temperature on
the prevention of the oxidative rancidity, each
sample had the same preserved temperature all
through the storage times such as 2T,~5C

atd-18T.

2. Experimental methods

1) Chemical components

Moisture, ash, crude protein and lipid® were
determined by general methods and the total

sugar were measured by somogyi’s method.

2) Induction period

This was measured by the weight gaining
method at 30T as 0.5 percent increasing times
on the 5 gram oil of each sample, which was
the total lipid extracted from two samples with
methyl alcohol: chloroform(1: 1) solution for
24 hours and lipid extracted with soxhlet
method.

3) Peroxide value

This was determined by iodine titration
method and and expressed the result as equiv-

alent mg amount of 1kg sample.
4) Thiobarbituric acid value

This value was determined by Tarladgi’s
distillation procecure at 535nm wavelength of
spectrometer and the value was the optical
density in this method.
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Table 1. Approximate composition of yellow corvenia and mackerel

fish \\component moisture protein lipid sugar ash
yellow corvenia reference* 81.7 18.3 0.8 0 1.3
fresh 76.5 18.5 2.5 0.1 1.5

cooked 72.9 18.0 0.9 — 1.9

mackerel reference* 76.0 18.0 ‘ 4.0 0.7 1.3
fresh 71.5 18.1 7.5 0.5 2.1

cooked 70.1 17.2 4.9 0.5 1.9

Results and Discussion

1. Changes of chemical components

The content of moisture, crude protein, lipid,
sugar and ash were listed in table 1.

The reference* came from the data of nutr-
itional textbook.®> Table 1. showed us that the
experimental results of the fresh, the cooked
and reference. Between the fresh and the coo-
ked fish meat, the moisture component was a
little lower values than the average amounts
and lipid had much high values. There were
no saccharides in yellow corvenia and a little
those in mackerel as almost same as general
value.

Few changes of chemical components were
detected in the view point of general composition
except moisture and lipid. The amount of mo-
isture was decreased in accordance with slightly
decreased lipid. But ash content had a little
amount increasing in the samples. It was pre-
sumed that the cooking made the samples to
be decreased the amount of water and lipid.

In the cooking times, table ], showed us that
protein and moisture content was decreased in
a little amount, and that lipid amount was
decreased very much. But the ash content had

a trace increasing.

2. Induction period

The free radical mechanisms® of lipid oxid-

ation are well established such as induction,

propagation and final period as well as other
Waissbluth et al.?

reported on the relationship between the rate

component’s oxidation.
of oxygen absorption and the rate of consum-
ption of reactive lipids in fish muscle and then
referred that the weight of lipid was increased.

Therefore, the author may be measured the
gained weight in the oxidative rancidity for 4
months at refrigerated storages in order to
determine the induction period as shown in Fig.
1.
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Fig. 1. Weight gaining percent of 5¢ oil
from mackerel and yellow corvenia.

Fig, 1. showed the cooked meats had a little
wieght gaining until 60 days at the refrigerated
storage of-18C and the fresh meats had a
very sharply increasing after 20 days. As the
induction period was defined that the times of
0.5% weight increasing of the fish. oil, the
induction period of the fresh meat had 20 eays
and that of the cooked meat had 60 days which
was a very high weight gaining in spite of the

average induction period of rancidity, 10 hours
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at 50C in other thesis. That’s why the temp-
erature was very lower as-18C and polyethy-
lene film packaging.

From the Fig. 1., it should be referred that
the different induction periods between fresh
and cooked meat were caused by the different
amounts of active biochemical substances as
prooxidants. and decreasing radicals of the
muscle tissue from cooking. Young and Karel®
reported that inorganic iron and copper related
to be strong pro-oxidative catalysts in lipid
oxidation, particularly in mackerel meat lipids
such as various biochemical substances, amino
acids, pigments and fish tissues and then shown
to catalyze the lipid oxidative reaction, alone

or in association with certain trace metals.

80t fresh cooked
mackerel 4——9¢ A—a
yellow
coryenja o0 A-b

Fig. 2. Changes of peroxide values of the
meats of mackerel and yellow corvenia
in refrigerated storages (—18T).

In order to reinforce the determination of
induction petiod. we had an another chemical
experiment as the peroxide value of the refri-
gerated fish meats as shown in figure 2.

We can make an induction period in the point
of 20~40mg equivalent amount® of increasing
values in the case of animal muscle.

Figure 2. showed us that the induction period
was about 25 days on the raw dresssed fish
and about 60 days on the cooked dressed fish.
Therefore,  we should determine the induction
perion was about 20 days in the fresh meats
and about 60 day in the cooked meats.

3. Oxidative rancidity

The rates of oxidative reaction were found
to be dependent upon the class of compounds
being oxicized. These oxidized products are
many kinds of peroxides, hydroperoxides,
aldehydes and carbonyls. Peroxides and malon-
aldehydes of them are very effective compou-
nds to determind the degree of oxidative ran-
cidity.

Figure 2. was shown that the peroxide value
would be used to measure the oxidative ranci-
dity as shown in the study of Haki et al.®
The peroxide value of mackerel and yellow
cervenia sharply increased after 20 days at-
18C, and mackerel had a little more peroxide
value than that of yellow corvenia.

But they were to get similar values in the
cooked and fresh samples in the storage time
passed. Figure 2. was also indicated that the
highest period of peroxide value was about 60
days storages, which was the times of oxidative
rancidity took place.

In spite of this result, Lee at al.!® reported
that the peroxide value of fermented sardine
was the highest after 31 days and decreased
more or less after then in partial freezing.
Between two samples, there quite different
peroxide values as shown in figure 2. such that
fresh meat had double amount at the highest
peroxide value. Suh at al.!!> explained the
reason why the cooked meat which was half
value of that of fresh meat was suppressed by
heating.

TBA value determination'? was a good back~
ground to be reassured the peroxide value in
the oxidative rancidity of the reprigerated
storage and study the effects of different
refrigerated storage temperatures in the lipid
oxidation.

Figure 3. and 4. were shown by TBA values
which were measured at 535nm wavelength that
made the most effective absorption. from figure

3. and 4., TBA values were rapidly increased
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Fig. 3. Changes of TBA values in the fresh
meats of mackerel and yellow corvenia at
several storage temperatures.
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Fig. 4. Changs of TBA values in the cooked
meats mackerel and yellow corvenia at
several storags temperatures.

after 60 days and had between about 0.1 and
0.1 values, which were very lower in the
contrast with the results of Margarett et al.,!®>
that were measured in cold storage of sark and
mackerel meat such that the TBA value was
about 5 for 5 day storages. Tay et al.'® also
reported that TBA value of homogenated pork
added with iron metal as very low values.
Those two studies gave us an reasonable
explanation, which were the lower TBA values
come from the depression of oxidation because
of refrigerated storage and polyethylene film
packaging. Figure 3. showed us that oxidative
rancidity had much effective prevention in the
conditions of freezing temperature of - 18T.
The trends of lipid oxidation in figure 4.

HEERAREGL

had a period of 60 days in the cooked fish
samples at 2 and more longer days than 120
days in the cooked meats of mackerel and
yellow corvenia at-5C and-18C. In the study
of Husunu et al.,!® TBA value of the packaged
beef storage had sharply increased after 45
days, which was very similar pattern with the
result of this study. But Tellefson et al'® also
reported that the malonaldehyde amount of
turkey muscle had the same TBA value during
the storage of fresh and refrigerated muscle
whether it was added with additives or not
until 3 weeks.

Figure 3. and 4. were indicated that the
effects of low temperature had a little TBA
value and more effectiveness at-5¢ among the
different temperatures. Lee et al.'® reported
that TBA value of polyethylene packaged cooked
mackerel had no difference during 6 month
storages at-3¢ and-5C, which was different
in compared with this study. But we need to
study more about the lipid oxidation in cold

storages to prevent the deterioration.

Abstract

In the refrigerated storages of fishery prod-
ucts, the lipid oxidation of the meats had been
the major deterioration factor. For the effective
utilization of mackerel, Scomber japonicus,
and yellow corvenia, Pseudosciaena manchuria,
which are major costal fish in Korea, and were
studied about oxidative rancidity during the
refrigerateyd storage at-18C and the effect of
different temperatures upon the cooked meat.
We detected the results followed.

1. The induction period of refrigerated sto-
rages had 20 days for fresh meat and 60 days
for cooked meat.

2. Peroxide and TBA value of cooked meats
had half amount values in the comparison with
those of fresh meats.

3. Values of mackerel had double amount
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than those of yellow corveniain peroxide and
TBA value as if the different values come
from different fish species.

4. The rancidative degree of the different

temperatures on the samples had the least

amount at-5¢ among several kinds of storage

temperatures.

3
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