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As the putrefaction of fish is greatly relied on the microorganisms inhabited in the
viscera of them, we investigated the microfloral changes in the viscera of sardine,
Sardinops melanosticta, which has been caught a lot in adjacent sea of Korea but showed
rapid spoilage, after storages with various temperature. The following results were
obtained.

Viable cell counts at 25C of the viscera of sardine were 1.6X10°/g at the fresh sample,
1.5X10%/g at the frozen sample, 2.9X10°/g at the spoiled samples.

The most predominant microbial genera from the fresh sardine were Moraxella spp.(31.4
%) and Pseudomonas spp.(28.6% ), but Enterobacteriaceae(83.1% ) was in spoiled sample.
While Moraxella spp.(46.2% ) and Flavobacterium-Cytophaga(21.0%) were predominant in
the frozen sample and Enterobacteriaceae(69.6%) was in the thawed-spoiled sample.

The rates of proteolytic enzyme producing bacteria were 20% in the fresh sample, 22%
in the frozen sample but the rates were increased to 52%, 29% in the spoiled sample and
the thawed-spoiled sample respectively.
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Table 1. Viable cell counts per gram of the viscera of

sardine cultured at various temperature
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Table 2. Generic distribution of microfiora in the

viscera of fresh sardine

Species Number of %

strains
Moraxella 88 314
Pseudomonas 80 28.6
Flavobacterium-Cytophaga 22 79
Vibrio 20 7.2
Acinetobacter 17 6.1
Micrococcus 16 57
Enterobacteriaceae 14 5.0
Staphylococcus 6 21
Arthrobacter 6 2.1
Aeromonas 4 14
Yeast 3 11
Unknown strains 4 14
Total 280 100.0

*Data derived from Chang et al.(1984).
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Table 3. Generic distribution of microflora in the
viscera of spoiled sardine
Species Ngﬁgﬁf S of %
Enterobacteriaceae 177 83.1
Proteus 63 29.6
Hafnia 57 26.8
Citrobacter 37 174
Enterobacter 9 42
Escherichia 3 14
Edwardsiella 3 14
Yersinia 2 09
Others 3 14
Aevomonas 17 8.0
Pseudomonas 5 24
Acinetobacter 4 2.0
Arthrobacter 2 1.0
Vibrio 2 1.0
Moraxella 1 0.5
Micrococcus 1 0.5
Unknown strains 2 10
Total 213 100.0
Table 4. Generic distribution of microflora in the

viscera of frozen sardine

Number of %

Species strains
Moraxella 55 46.2
Flavobacterium-Cytophaga 25 210
Arthrobacter 9 7.6
Micrococcus 8 6.7
Pseudomonas 6 5.0
Acinetobacter 6 5.0
Enterobacteriaceae 2 1.7
Staphylococcus 2 1.7
Vibrio 1 0.8
Lactobacillus 1 0.8
Yeast 1 0.8
Unknown strains 3 25
Total 119 100.0
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Table 5. Generic distribution of microflora in the
viscera of thawed and spoiled sardine

Number of

Species strains %
Enterobacteriaceae 62 69.6
Micrococcus 8 9.0
Staphylococcus 4 45
Streptococcus 4 45
Vibrio 4 45
Aeromonas 3 34
Pseudomonas 3 34
Actnetobacter 1 11
Total 89 100.1
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Table 6. Percent distribution of proteolytic bacteria
isolated from the viscera of sardine samples

Number of  Proteolytic bacteria

Sample tested strains No.of strains %
Fresh 280 56 20
Spoiled 213 110 52
Frozen 119 26 22
“‘S";ﬁ‘é nd 89 % 2
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Fig. 1. Changes of predominant bacteria by the
sample condition.
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