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Aquaculture continues to be an ever-growing sector. However, high-density farming increases disease
outbreaks due to deteriorating water quality and internal stress. To prevent disease, the most common
method chemotherapy is using antibiotic administration. In this study, probiotic bacteria were isolated
from Korean traditional foods, such a Gochu pickle and cutlassfish salted seafood. Various bacteria
were isolated, and their 165 rDNA sequences were analyzed. The antimicrobial activities of four iso-
lates from Gochu pickle and seven isolates from cutlassfish salted seafood were assayed, in addition
to the antibacterial activity of culture pellet and supernatant. The antibacterial activity of the pellet
was higher than that of the supernatant. Isolate JKM-2 showed the highest antibacterial activity
against Streptococcus iniae (43 mm), S. parauberis (40 mm), S. mutans (35 mm), and Vibrio vuinificus (26.5
mm). The sequences of the isolated strains were compared with those of Bacillus subtilis (97.71%), B
tequilensis (97.71%), Brevibacterium halotolerans (97.71%), B. subtilis (97.63%), B. subtilis (97.63%), B. moja-
vensis (97.54%), B. vallismortis (97.46%), B. nanillea (97.45%), B. methylotrophicus (97.37%), and B. ssia-
mensis (97.37%). Future through analysis and new strains confirmed the bacterial cell material inves-
tigation of JKM-3, and to ensure sufficient stability, it is desired to verify the utility value as a sub-
stitute material for antibiotics by application to the form of the industry.

Key words : Antibacterial activity, Bacillus subtilis sp. JKM-2, Korean traditional food, 165 rDNA

F FAY e uid F7F Ha e FA 0 th20].
ojg g Atk FIHE ERE] $E of
& 74 43 9 d/FEY & .
sl o3 FE] AW AL ZrolAA 8], G5 1A
T HA o)) Al Awol £ Ho o] dAH
G A hTH9, 11].

ol A gst7] Al 7HE dnbA<l HJ%% s1etd el
FAA Fol ol o‘\DHS] o} A TR
S UE 7T F2 2d 4 A z
4271111[6 16, 23], OIEM Txﬂ—é— siAst] Ha WA=HY

FAAG GAASA S A3t YA o] AFER F

ot

o

4

*Corresponding author

Tel : +82-64-754-3473, Fax : +82-64-756-3493

E-mail : msheo@jejunu.ac.kr

This is an Open-Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http:/ / creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

U] % (intestinal microbes)& 7| A A A F& Aolgle 1|
AE J7HAE 2adt[7]. 220 “for life s S5 7HA T,
1965 Lilly$} Stillwell & o] & AR EZNEE H Y341,

197434 Parker= AU UAE 78S A8 UAEEZE A
o3t
ueta 2 A 01]/‘1% G AT EQA 1FFoMA, 7&

A Az 29 8
SralAlzol v w
AT 9 e Ay

T

oF 22

A S F dFE FTHFLEAFY 15 Fobn
A Az A fﬂOP‘Bﬁ’\E} +F 22 S 9l 085% A E
Fol 15 ZoF e #A ALE 47 1g& Yol dAEE

3]4 7] 7] 2, Mann, Rogosa and Sharpe Agar (MRSA, Difco.,
USA)ol 27 100 iy E23taAth 223 30Col A 4847
HEAZ H, gd ¢ 5 9Y TEYUE £85L Man
Rogosa and Shape Broth (MRSB, Difco., USA)dll % &3}
30Tl A 48A12F Wi FA AT &8 & FFE52 25%(v/V)

glycerolo] @& AlA 70Tl A H#AstAT



1320 BB IUTIX| 2015, Vol. 25. No. 11

2|z o By

B A A A o FARATES AA TS P E
A+ A1 Ef (Korean Collection for Type Cultures, KCTC)$} 3
ZH A EHEME (Korean Culture Center of Microorgan-
isms, KCCM)ol| /| £ "3 (Table 1) stock (25% glycerol) 3
AA 70CAAM Bastel ALgstdint. fralAdse 242 4
T Ao GgA W g A L, B H FFES MRSBY A
FAA 30CAM 4841 5k v FstATh o Aehd w ok
< 14240 xg= A4 Edoto] oA dAE Yol
Aol AHgetsla, l"‘i‘a] ?l e

(Whatman, UK)E & o

HI
C o
n

—

“

& 045 pm syringe filter
o, A= 0.85% 424
e 1 mlol 8 3 ¥ 8 mm paper
disc (ADVANTEC, ]apan) o] 50 ul¥ &F3ke 30T AA 244
e AxAAY. BedE E MacFarland turbidity 0.4%
Z23t3l Muller Hinton Agar (MHA, Difco, USA)ol =%
of Zt Wi Lo uhe} 484 Wi YAA A B dAES
A

16S rDNA 7IME 24

EE #F £ Genomic DNA Extraction Kit (Bioneer, Korea)
S A83t] DNAE FZ38dt. +2F ¥ genomic DNAE
Zy7} 27F/1492R universal primer 0.5 uM primer, 200 uM de-
oxynucleoside triphosphate, Taq DNA polymerase (Bioneer,
Korea) 3 ulE AH-&-3te] PCRE T34t PCR #Hg 2712
Intial denaturation (95C, 2%), Denaturation (95C 30%),
Annealing (55T, 30%), Extension (72°C, 30%)2.2 % 30 cy-
deZ FYFH AL, v 2o 2 A S Extension (72 T, 5%)
9t 52 = PCR productE ethidium bromide’} % 7}3}
o] 1% agarose (promegaCo., USA) gelol Al #7] 453}
S8t A T e AccuprepTM PCR purification Kit (Bio-

Table 1. List of strains used of antibacterial experiment

Bacteria name Strain. No. Temperature
Streptococcus iniae KCTC 3657 25
Streptococcus parauberis KCTC 3651 25
Edwardsiella tarda KCTC 12267 25
Vibrio furnisii KCCM 41679 30
Vibrio fluvialis KCCM 40827 30
Aeromonas hydrophila KCCM 32586 26
Vibrio vulnificus KCCM 41665 30
Vibrio parahaemolyticus KCCM 11965 37
Aeromonas salmonicida KCCM 40239 26
Listonella anguillarum KCTC 2711 25
Candida albicans KCTC 7270 25
Listeria monocytogens KCCM 40307 37
Escherichia coli KCCM 40880 37
Propionibacterium acens KCCM 41747 37
Streptococcus mutans KCCM 40105 37
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Table 2. Inhibitory effect of isolates from Gochu pickled against bacterial pathogens

Pathogenic bacteria

Isolate

GKM-1

GKM-2

GKM-3

supernatant pellet

supernatant pellet

supernatant pellet
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. inige

. Parauberis

. tarda

. furnisii

. fluvialis

. vulnificus

. parahaemolyticus
. anguillarum

. albicans

. monocytogens

coli

. acens
. mutans

Pathogenic bacteria

Isolate

GKM-4

GKM-5 GKM-6

GKM-7

super pellet

super

pellet super

pellet super pellet
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iniae

. Parauberis
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. furnisii
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. parahaemolyticus
. anguillarum

. albicans

. monocytogens

coli

. acens
. mutans

- 23
- 35

18.9 28
- 95

- 9.2

13.5 27

20 -

18 -

15
17

10

- 21
- 32

- 19

Table 3. Inhibitory effect of isolates from Cutlassfish salted Seafood against bacterial pathogens

Pathogenic bacteria

Isolate

JKM-1

JKM-2

JKM-3

supernatant pellet

supernatant pellet

supernatant pellet
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. acens
. mutans
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- 24
- 28
- 12
- 125
- 13.5
- 25

- 43
- 40

- 26.5
- 12
- +
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- +
- 35
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Bacillus vanillea (KF986320)

Bacillus siamensis (AJVF01000043)
Bacillus methylotrophicus (JTKJ01000077)
_‘ Bacillus subtilis subsp. subtilis (ABQL01000001)
Bacillus tequilensis (AYTO01000043)
Bacillus vallismortis (JH600273)
Bacillus subtilis subsp. spizizeni (CP0002905)

|Brevibacterium halotolerans (AM747812)

Bacillus mojavensis (JH600280)
L Bacillus subtilis subsp. inaquosorum (AMXMN01000021)

JKM-2

0.002

Fig. 1. Neighbour-joining phylogenetic tree based on 16S rRNA gene sequences showing position of JKM-2 (from 1,000 repli-
cations) are shown at branch. Bar, 0.01 substitutions per nucleotide position.

16S rDNA 7IMQ9l ASSHE 24

2 AFd A AHE B GKM1~7, JKM1~3 #F5-2 16S ribo-
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tilis 97.71%, Bacillus tequilensis 97.71%, Brevibacterium hal-
otolerans 97.71%, Bacillus subtils 97.63%, Bacillus subtlis 97.63
%, Bacillus mojavensis 97.54%, Bacillus vallismortis 97.46%,
Bacillus  nanillea97.45%, Bacillus smethylotrophicus 97.37%,
Bacillus siamensis 97.37% % A=A, oo & AFTE
A4 St HTh(Fig. 1). Th JKM-1- Pullulanibacillus pueri 99.89%,
JKM-32 Leuconostoc citreum 97.96%, GKM-12 Bacillus sonor-
ensis 98.19%, GKM-2+= Bacillus subtilis 99.25%, GKM-3<
Pediococcus ethanolidurans 99.13%, GKM-4+ Bacillus subtilis
98.90%, GKM-5= Leuconostoc mesenteroides 99.67%, GKM-6-&
Lactobacillus brevis 99.56%, GKM-7-& Bacillus safensis 98.57%
o AFAE BYY. 183 JKM23 JKM-3S A% 3l A9
of #Eojo} & AOE AE HY.
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