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1. Introduction

Currently, fish sauces are produced by fermentatio
n of fish with salt, but the methods are not unifor
m so that the tastes, aging periods, and aging strai
ns are not consistent and the fish sauces are produ
ced unsanitarily. In order to solve these problems,
in this study, excellent strains generated in the sail
fin sandfish sauce fermented with deep sea water
were explored and their antibacterial activity agains
t food poisoning bacteria, glycolytic ability, and st
ability were analyzed to finally isolate and identify
an excellent strain. The finally isolated strain was
identified as Bacillus subtillis.

2. Methods

To isolate starter strains, colonies that occurred in
the fermentation of sailfin sandfish sauce made firs
thand, at 35 C and 45 C in the PCA medium an
d MRS agar were randomly harvested on the 10th,
20th, and 30th days of aging and 300 candidate st
arter strains were isolated. To check the morpholog
ical and physiological characteristics of the isolated
strains, catalase tests and gram staining were carrie
d out. In the catalase tests, the 300 isolated strains
cultured in a liquid medium for 24 hours and the
culture fluids was taken and put into 3% H202 fo
r reaction to see if bubbles are formed. In the res
ults, no bubble was formed in any of the culture f
luid indicating that all the strains are negative. In
addition, when the strains were observed with a m
icroscope after gram staining, most of the strains
were identified as gram positive diplococci or micr
ococci. To check the glycolytic ability and gas pro
duction ability of sailfin sandfish sauce candidate s
trains, 24 strains that showed strong characteristics
in the isolation culture were selected and their gly
colytic ability and gas production ability were revi
ewed. Gas production ability and glycolytic ability
were identified in all 24 strains. To check the gro
wth rates and pH production ability of the isolated
strains according to temperatures, the growth rates
and pH production ability of 24 strains were check
ed at 35 T and 45 C according to the fermenta
tion conditions of fish sauces. The O.D values of
the medium as a control were shown to be about
0.3217 and 0.3917 at 35 T and 45 T, respectivel
y, and the pH values were shown to be similar at
6.14 and 6.27, respectively. Most of the strains cul
tured at 35 C showed increased O.D values and
gradually decreasing pH values compared to the co
ntrol. In particular, strains no. 13 and 24 showed t
he highest optical densities with O.D. values of 1.
7286 and 1.3489, respectively, and showed low pH
values of 4.32 and 4.58, respectively. Of the strain
s cultured at 45°C, about half showed O.D values
not much higher compared to the strains cultured
at 35°C, and the remaining half showed O.D value
s similar to or higher than those of the strains cul
tured at 35°C. Strains no. 13, 14 and 24, which s
howed large O.D. values at 45 C are expected to
be thermophilic bacteria. As for the growth rates a
nd pH-production abilities of the isolated strains ac
cording to salinity, strains cultured at 10% salinity
and 35 T were found to have generally much low

(45)

er growth rates compared to the strains in the abo
vementioned experiment conducted without the addi
tion of salt. In addition, when the salinity increase
d to 20%, the bacterial productivity and pH produ
ction ability were decreased drastically than when t
he salinity was 10%. In addition, at the high tem
perature of 45 T, the bacterial productivity of all
strains except for several strains expected to be th
ermophilic bacteria such as strains no. 13, 14, and
24 were shown to have drastically lower bacterial
productivity at a salinity of 10% and it could be i
dentified that at a salinity of 20%, which is a wor
se condition, all strains had no or drastically redu
ced bacterial productivity and pH production abilit
y. The antibacterial activity of the 24 selected isol
ated strains against pathogenic strains was checked
using the paper disc method. No strain that showe
d antibacterial activity against listeria monocytogen
es or vibrio parahaemolyticus could be found. Strai
n no. 4 showed antibacterial activity of about 4.3
mm against SA, strain no. 14 showed antibacteria
| activity of about 4.8 mm against EO, and strain
no. 17 showed antibacterial activity of about 8.1
mm against E. coli and 12.4 mm against Salmonel
la. Strain No. 24 showed antibacterial activity of a
bout 5.7 mm against E. coli and 8.4 mm against
Staphylococcus aureus. Four starter candidate strain
s isolated from sailfin sandfish sauce were identifie
d through 16S rRNA sequence analysis.
3.Conclusion

In order to search for excellent sailfin sandfish
sauce starter strains, at least 300 strains were
randomly selected and optimal candidate strains
were selected first by measuring glycolytic ability,
gas production ability, and growths rate according
temperatures ~ and  salinity.  Thereafter,  the
antibacterial activity of the selected candidate strains
against food poisoning bacteria was tested to finally
select and identify strains with excellent antibacterial
activity. As a result, Bacillus subtilis, which is
known to be a thermophilic bacterium, was selected
as the final candidate strain for shortening of the
fermentation period of fish sauce. The deep sea
water salt used for the manufacturing of fish sauce
is a salt with cleanliness and high mineral contents
that can be said to be a good raw material for
production of clean food. Hereafter, studies to
review the growth fitness and physiological and
chemical properties of starter candidates in vitro and
in situ as well as studies using other table salts will
be conducted.

*This study is the outcome of the study "to
develop high added value fish sauces through the
standardization of the manufacturing process for fish
sauces using fish from the East Sea" conducted
jointly by Ociad Company Limited and the
Industry-University Cooperation Group of
Gangneung Wonju National University with the
research support of the technology development
project to foster major industries of the Ministry of
Commerce, Industry and Energy.
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