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Abstract

Marine fishes, sardine(Saerdinops melanosticta), scad kingfish(Caranx equula), horse
mackerel(Trachurus japonicus) and file fish(Navodon modestus), were stored for fifty days
with partial freezing at-3.5C. During the storage, the changes in microflora and volatile
nitrogen content was investigated.

The fishes exhibited 10* to 10° of bacterial cells per square centimeter of their skin just
before they were submitted to the storage. The bacterial cell number was increased as 10° to
10® cells as the storage time passed over twenty-two days. Offensive odor which is typical in
the spoilage of fishes became strong us increase the bacterial cell numbe.

The major isolates among the three hundred strains of bacteria isolated from the fish
skins were identified as Pseudomonas 1/, W/N-H, Vibrio and Moraxella. The same was
found in the spoiled fishes, however, Pseudomonas 1/1 was predominant on contrast to that
of fresh fishes. Pseudomonas W/N-NH, Flavobacterium, Cytophaga and Micrococcus were also
found in early period of storage, but they disappeared as the progress of storage. Nine per

cent of isolates were unidentified.
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‘"Table 1. Composition of medium for bac-
terial counts

polypeptone i : 5%
meat extract 2.5¢
yeast extract 2.59
glucose 2.5¢
agar 209 -
*A.S.W. 500m¢
Dist. water 500meé

*Artificial sea water
pH was adjusted to 7.0
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Fig.1. Changes in the bacterial counts
during storage by partial freezing.
Symbols represent ]—[]: Sardinops
melanosticta, O—(): Caranx equula,
A—A: Trachurus, japonicus and
@—@: Navodon modestus.
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Fig. 2. Changes of total volatile basic
nitrogen during storage by partial free-
zing. Symbols represent
[0—[]: Sardinops melanosticta, 0O—0:
Caranx equala, A—A: Trachurus japo-
nicus. and @ —@: Navodon modestus.
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Table 2. Grouping of the isolates basing upon the difference in the morpholgical
and biochemical characteristics
Bacterial Genus
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Shape R R R R CR CR R C C
Gram stain — — - — — — - -+ 4
Motility + + + + —~ — — —
Cytochrome oxidase -+ + -+ 4 + —
Catalase -+ -+ + + + + + -
Acid from glucose
¢ aerobically + — + — — -~ -+
{ anaerobically — — — + - — - - +
H.S production - + -,
NO;-reduction — + - -
Casein hydrolysis -+ + + -+ ~ _
Yellow pigment - — - — — - + —_ =, +
9 — — -
rowth in NaCl {0/" + o+ + + o+
7% - - -+ - + — -+ +
Resistance to
. malachite green(5ug/nt) + - — — — -
methylene blue(50 ug/m¢) + + — — - +
leucomycine (100 ug/ne) + — — — - 4
- penicillin(4 IU/n¢) + + + + - 1 - .
Number of isolates 97 792 16 56 0 3 9 0 27
(%) 32.3 2.3 30.7 5.3 18.7 0 1 0.7 0 9
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Table 3. Microflora of Sardinops melanosticta stored at -3.5C
Storage(days)

Bacterial Genus

0 13 22 50
Pseudomonas /1 1 3 4 18
Pseudomonas II/V-NH 1 1 0 0
Pseudomonas I/ -H 10 15 9 0
Vibrio 4 0 0 0
Moraxella . 0 1 6 0
Acinetobacter 0 0 0 0
Flavobact. -Cytophaga 1 0 0 0
Micrococcus 0 0 0 0
Staphylococcus 0 0 0 0
Unidentified 3 0 1 2

Table 4. Microflora of Caranx equula stored at-3.5C
Storage(days)

Bacterial Genus

0 13 22 50
Pseudomonas 1/1 6 8 10 12
Pseudomonas [I/IV-NH 0 1 1 0
Pseudomonas [[/IV-H 2 3 2 0
Vibrio 4 2 1 0
Moraxella 6 6 2 7
Acinetobacter 0 0 0 0
Flavobact. -Cytophaga 0 0 0 0
Micrococcus 0 0 0 0
Staphylococcus 0 0 0 0
Unidentified 2 0 4 1
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Table 5. Microflora of Trachurus japonicus stored at-3.5C

Storage(days)

Bacterial Genus N
0 13 22 50
Pseudomonas /1 2 9 5 18
Pseudomonas I[/IV-NH 1 1 0 0
Pseudomonas [[/V-H 4 1 3 0
Vibrio 2 0 0 0
Moraxella 7 8 5 1
Acinetobacter 0 0 0 0
- Flavobact, -Cytophaga 2 0 0 0
Micrococcus 0 0 1 0
Staphylococcus 0 0 0 0
Unidentified 2 1 6 1
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Table 6. Microflora of Navodon modestus
stored at -3.5C

Storage(days)
Bacterial Genus

0 13 22
Pseudomonas 1/1 1 0 0

Pseudomonas [I/IV-NH 1 0 0
Pseudomonas MI/N-H 10 15 18

Vibrio 3 0 0
Moraxella 5 2 0
Acinetobacter 0 0 0
Flavobact. -Cytophaga o 0 0
Micrococcus 0 1 0
Staphylococcus 0 0 0
Uuidentified 0 2 2
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