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Abstract

Salt plays important roles in food preservation and cooling, however, excessive salt intake triggers
some diseases. We produced fermented fish sauce of 3 kinds from Pacific saury (Cololabis saira) by
brewing for 8 weeks at 50C with the different concentrations of table salt, 10%, 20% and 30% Sodium
chloride (NaCl). Changes in protease activity and bacterial composition were examined to clarify the
protein degradation process of fish sauce mashes. For estimating safety and taste of produced fish sauce,
formol nitrogen and free amino acids contents, volatile basic nitrogen (VBN) and histamine levels were
also measured. The number of bacteria in 10-30% NaCl fish sauce decreased rapidly below 1/50 of the
initial within 1 day. After 4 weeks, only a small number of bacteria such as Bacillus sp., Staphylococcus
sp., Bacteroides sp., Clostridium sp. and Lactobacillus sp. were detected. High protease activity was also
maintained during the fermentation, however, the pH profile of protease was changed. Moreover, in fish
sauce containing 30% NaCl, the speed of protein decomposition process was suppressed. Formol nit-
rogen and free amino acids contents increased with a decrease in the amount of adding NaCl. Higher his-
tidine, lysine, valine, leucin and isoleucin contents and slightly lower glutamate and asparate levels, that
is, large amounts of kire and koku components were detected in fish sauce made from saury by a rapid
fermentation method at 50C, comparison with a commercially available fish sauce Shotturu. Negligible
levels of VBN and histamine were detected in this rapid fermented fish sauce with 10-30% NaCl. These
results suggest that the importance of proteolytic enzymes in the fermentation of Pacific saury at 50C
for 4 to 8 weeks, and that, the safe, health-oriented and marketable fish sauce is produced through the
fermentation, even though the concentration of sodium chloride was 10%.
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Fig. 1 The properties of pH at 30°C and temperature at pH 9.5 of the protease derived from the viscera of Pacific saury
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Fig. 2 Changes in pH of three fish sauce mashes during rapid
fermentation
Data are given as mean®=S.D., n=4.
a, b : The same superscript at the same time indicates
a significant difference (0<0.05).
+ : Significant difference from the initial (0<0.05).
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Fig. 5 Changes in the number of bacteria from three fish
sauce mashes during rapid fermentation
Data are given as mean=S.D., n=4.
a, b : The same superscript at the same time indicates
a significant difference (0<0.05).
+ : Significant difference from the initial (0<0.05).
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Fig. 6 Changes in the bacterial compositions from the fish

sauce mashes containing 30% NaCl during rapid fer-
mentation
Data are given as the mean value (n=4).
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given by using bacteria precultured in a liquid Zobell
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Fig. 7 Changes in the content of VBN from three fish sauce

mashes during rapid fermentation
Data are given as mean+=S.D., n=3.
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Fig. 8 Changes in the content of formol nitrogen from three
fish sauce mashes during rapid fermentation
Data are given as mean=S.D., n=4.
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a significant difference (0<0.05).
+ : Significant difference from the initial (0<0.05).
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Fig. 10 Kire, Umami, Sweet (Amami), and Koku of the three fish sauce (on week 8) derived from Pacific saury and Shotturu.
Amino acids levels [mg/100g] in the fermented fish sauce are given as the mean value (n=3).

Kire : His, Lys, Val, Leu, lle
Umami : Glu, Asp

Sweet : Ser, Gly, Ala, Thr, Pro
Koku : Arg, Ans
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