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Studies on Quality Improvement of Salted Fish—VI.
Relation of Growth Between the Salt Tolerant Bacteria Isolated from
a Putrid Matter of Mild Cured Sardine and Lactic Acid Bacteria Associated
with Soy Sauce Brewing in the Media Varying Conditions

By
Yiji INAMASU

The growth of the salt tolerant bacteria relating to spoilage were compared with the
growth of three strains of the salt tolerant lactic acid bacteria in the media varying
conditions for purpose of storaging mild cured fish.

The results obtained may be summarized as follows:

1) Three strains of bacteria were anaerobicly isolated from a putrid matter of mild
cured sardine, but these were all facultative anaerobic bacteria.

2) Aerobic bacteria relating to spoilage grew a little in media containing 10 per cent
salt and 5 per cent glucose of concentrations at lower pH value than 5 under shaking
culture. But facultative anaerobic bacteria relating to spoilage and lactic acid bacteria
grew more than these in the same medium. Especially, Tetracoccus soyae F2 of lactic
acid bacteria showed the best growth of the employed bacteria.

3) Effect of antiseptic added in the broth media containing 10 per cent salt and 5
per cent glucose of concentrations at pH 5 under shaking culture was observed slightly
stronger in the order, sorbic acid, sodium nitrite, and butyl hydroxy anisol (B H A).
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4) On the mixed culture of each strain of the bacteria group relating to spoilage and
each one of the lactic acid bacteria group, it was seen that Tetracoccus soyae F: nearly
inhibited the growth of each strain of the bacteria group relating to spoilage in the agar
plate medium of the above (Clause 3) condition.
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Table 1. Total viable counts of anaerobic bacteria from a putrid matter of mild cured sardine
in the media containing different concentrations of salt.

Concentration of salt (%) 0.5 5 10 15 20

Viable count (Bacteria/m/) 1.7X105 5.4X105 3.5X106 | 4,1X106 2.7X106
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Table 2. Morphological and phsiological characteristics of anaerobic bacteria isolated from a
putrid matter of mild cured sardine.

Strain K1 K2 K3
Form Sphere Rod Sphere
Size (u) 1.2 4.0X1.0 0.8
Arrangement Irregular masses Single Pair
Gram stain - + —
Spore stain - — —
Motility — - -
Relation to oxygen F. A * F. A * F. A. *
Nitrate reduction + ++ +
Catalase reaction + + —
Glucose fermentation — + —
Gas formation — — -
Optimum pH 7.0 7.0 6.0
Salt tolerance (%) 20 20 20
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Fig. 1. Influence of glucose and pH value in broth media containing 10% salt on the maximum
growth of the salt tolerant bacteria isolated from a putrid matter of mild cured
sardine at 25°C under shaking culture.
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Fig. 2. Influence of glucose and pH value in broth media containing 10% salt on the maximum
growth of the facultative anaerobic and salt tolerant bacteria isolated from a putrid matter
of mild cured sardine, and lactic acid bacteria associated with soy sauce brewing at
25°C under shaking culture.
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Table 3. Influence of various curing chemicals that were added to media containing 10%
salt and 5% glucose and adjusted to pH 5 on the maximum growth (optical density
at 660 ml) of salt tolerant bacteria at 25°C under shaking culture.

Chemical
Control BHA NaNO, Sorbic acid
Strain
S 01 0.27 0.27 0.16 0.04
S 02 0.20 0.20 0.17 0.11
R 03 0.24 0.24 0.27 0.04
S 04 0.32 0.29 0.23 0.04
S5 05 0.32 0.33 0.20 0.08
R 06 0.22 0.20 0.19 0.07
S o7 0.28 0.27 0.21 0.07
S 51 0.36 0.29 0.30 0.12
S 52 0.29 0.22 0.26 0.07
S 53 0.29 0.23 0.27 0.09
S 54 0.33 0.21 0.26 0.12
S 101 0.20 0.20 0.25 0.09
S 102 0.24 0.26 0.17 0.05
S 103 0.28 0.28 0.19 0.03
S 151 0.42 0.21 0.19 0.05
S 152 0.35 0.23 0.22 0.16
K 1 0.43 0.27 0.14 0.13
K 2 0.43 0.29 0.10 0.09
K 3 0.41 0.17 0.11 0.08
Pediococcus soyae 0.57 0.30 0.15 0.06
Tetracoccus soyae F, 0.80 0.17 0.13 0.18
Tetracoccus soyae F, 0.43 0.17 0.15 0.17
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Table 4. Changes of width (mm) of zones where the salt tolerant bacteria relating to spoilage
of mild cured sardine did not grow owing to the growth of the salt tolerant lactic acid
bacteria on the mixed culture at 25°C in the agar plate media containing 10% salt and
5% glucose and adjusted to pH 5.
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