Studies on the storage of iced mackerel (Scomber
Japonicus). 2. Effect of delayed icing on the storage

life

LYDIA A. BONSU (Mrs) & PENELOPE J. SUTCLIFFE (Miss)
(L.A.B.: Food Research Institute, P.O. Box M. 20, Accra, Ghana; P.J.S.: Tropical Products Institute,
56-62 Gray’s Inn Road, London WCIX 8LU, England)

SUMMARY

Freshly harvested mackerel were exposed at ambient
temperatures on the deck for 6 and 9 h respectively before
icing. The quality and storage life were compared to those
of control samples which were iced on capture. Results
indicated that control samples were superior in quality to
samples which were held at ambient temperatures before
icing. Delays of 6 and 9 h at ambient temperatures were
equivalent to losses of 3 and 5 storage days respectively.
Though there was some loss in storage life, mackerel could
still have an extended storage life of about 2 weeks if iced
within 9 h after capture.

Original scientific paper. Received 1 Nov 77; revised 12
Jun 79.

Introduction

It was shown, in a previous study (Bonsu &
Sutcliffe, 1979), that icing of mackerel (Scomber
Japonicus)immediately after capture extended the
storage life to 19 days. Beinga very sensitive fish,
mackerel would have become completely inedible
within 24 h at ambient temperatures.

Other workers have also reported extensions in
the storage life of tropical fish by the early applica-
tion of ice (Disney et al., 1969; Aldrin, Ambroggi
& Pony Assemien, 1970; Amu & Disney, 1973;
Hoffmanetal., 1973).

Inmosttropical areas, it is not practicable to ice
fish on capture because of lack of facilities on the
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fishing vessels. Where facilities exist, the process
of sorting the fish into species and sizes makes it
impossible to ice immediately after capture. The
present study was, therefore, undertaken to deter-
mine the effect of prolonged exposure on the quality
and storage life of iced mackerel.

Inpart 1 of thisstudy (Bonsu & Sutcliffe, 1979),
two objective methods, Rank-Torry freshness
values and hypoxanthine levels, were found to
have potential foruse as measures of quality during
storage. These methods, as well asbacterial counts
and organoleptic tests, have been used to assess
the effect of delayed icing on the subsequent
storage life of iced mackerel.
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Materials and methods
Mackerel (S. japonicus) were caught by purse
seine ata depth of 55 m. About210 fish of similar
size (average weight 100 g, ranging from 90 to
120 g) were selected from the catch and divided
into three groups. Group 1 was iced immediately
while groups2 and 3 were left on the deck for 6 and
9hrespectively beforeicing. Theambienttempera-
tures on the deck ranged from 27 to 33°C. Theiced
fish were stored in insulated containers. The icing
procedure and the insulated containers used have
been described in part 1 of this work (Bonsu &
Sutcliffe, 1979). The quality of the fish was deter-
mined by taking samples at regular intervals for

sensory and objective assessments.

Sensory methods

Visual and olfactory assessment. Nine fish from
each group were examined for signs of spoiiage.
The time taken to pass each phase of spoilage
described in part 1 of this study was noted (Bonsu
& Sutcliffe, 1979).

Taste panel assessment. Five fish from those -

used for visual and olfactory assessment were
cleaned and cooked in 1 per cent (w/v) brine for 30
min. The over-all acceptability of each group was
assessed by apanel of eight ona 11- point hedonic
scale from 0 (lowest) to 10 (highest quality).

Objective methods

The ov:r-all freshness as measured by Rank-
Torry freshness meter, hypoxanthine levels and
total viable bacterial counts were determined on
samples containing four fish from each group. The
procedures used have been described in part 1 of
this study (Bonsu & Sutcliffe, 1979).

Results and discussion
Table 1 shows the time taken by each group to
pass the four phases of spoilage. Group 1 which
was iced on capture took 6 days to show signs of
quality deterioration (phase 1) while the remaining
groups, which were left on the deck, passed phase
1 after 6 h. Generally group 1 was of better quality
during storage than groups 2 and 3. Although the
initial rates of spoilage of groups 2 and 3 were the
same, group 3 deteriorated faster than group 2

during the latter phases of spoilage.
Fig. 1 shows taste panel scores for the groups

TABLE 1

Effect of Delayed Icing on the Sensory Spoilage
Pattern of Mackerel

Days taken to pass spoilage phase
Treatment of fish| Phase  Phase  Phase  Phase
1 * 2 * * 3 % %k %k 4* & 3k %k
Group 1
(iced on capture) | 6 2 19 23
Group 2
(iced after 6 h) 6 6 15 19
Group 3
(iced after 9 h) 6 6 12 15

* Phase 1. Fish were in rigor mortis; the eyes were
slightly sunken and turning opaque; gills
were red to dark red in colour and odour
was fresh.

**Phase 2. All fish passed out of rigor mortis; the
eyes were sunken, contracted and opaque
with the iris fading in colour and turning
black, the skin was dull and pale.

*** Phase 3. Characteristic mackerel markings and
colour were faded. The skin was wrinkled
and a yellow slime was formed. The belly
was soft and broken in some fish.

**** Phase 4. Body slime increased in quantity, the
odour was putrid and nauseous; the flesh
was soft with the belly broken in all fish.

during iced storage. Group 1 was of superior eating
quality to the remaining groups. Groups 2 and 3
were very similar in quality up to 6 days beyond
which group 2 was slightly superior. All groups
were completely spoiled after 23 days. A score of
5 on the 11- pointhedonic scale indicated the limit
of acceptability and a score of 2 represented the
point of condemnation of the fish. On this basis,
group 1 was acceptable up to 19 days while groups
2 and 3 reached the limit ofacceptability on the 16th
and 14th days of storage respectively.

The over-all freshness values are shown in Fig.
2. There were great differences in the over-all
freshness values of the three groups of fish after a
day’s storage in ice. The initial differences in
freshness related to the length of exposure at
ambient temperature; since group 1, which was
iced alive, had the highest freshness value while
group 2, which was iced afteran exposure of 9 h, had
the lowest value. As storage progressed, group 1
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lost freshness rapidly and on the 15th day, the
freshness value was almost identical with those of
groups 2 and 3 after 8 days of storage. Initially,
group 2 had a higher freshness value than group
3, butthe value decreased rapidly and it was almost
the same as that of group 3 on the 6th day of
storage. These results indicated that prolonged
exposure of mackerel at ambient temperature re-
duced the freshness value considerably; that the
loss of freshness continued even under iced
storage.

Fig. 3 shows the total viable bacterial popula-
tion in the flesh of the 3 groups of iced mackerel
during storage. Group 1 had bacterial count ofless
than 300 per gram up to 8 days but the count
increased to 7 x 10° after 12 days of storage.
Groups 2 and 3 had counts of less than 300 per gram
afteraday’s storage, then the counts increased to
about 4 x 10? after 6 days for both groups. The
bacterial population of all groups showed a similar
pattern of increase with group 1 having the lowest
value and group 3 the highest. This pattern was
maintained even at the point of condemnation

when the fish was unsuitable for consumption.

Hypoxanthine levels in the muscle of mackerel
during iced storage are shown in Fig. 4. The initial
levels ofall groups were low up to 6 daysthen there
were steady increases and groups 2 and 3 main-
tained higher levels until 19 days. After reaching
peak concentrations on the 19th day of storage,
the levels in groups 2 and 3 dropped sharply.
Bacterial numbers in these groups continued to
increase suggesting that hypoxanthine was being
broken down by bacteria. Group 1 which had lower
bacterial numbers than groups 2 and 3 had a higher
concentration of hypoxanthine. This observation
indicated that hypoxanthine levels inmackerel did
not relate to the length of storage when bacterial
numbers in the flesh were high.

Conclusion
Mackerel which have been exposed at ambient
temperatures before icing, have lower qualities
during storage than those iced on capture. Results
indicated that delays of 6 and 9 h beforeicing were
equivalent to losses of 3 and 5 storage days
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be stored for long periods should be iced
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are iced within 9 h after havesting.
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