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Isolation and Characterization of Kimchi Lactic Acid Showing Antibacterial
Activity
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Abstract

In this study, eight isolates of kimchi Lactobacillus were isolated from kimchi samples sourced from Gwangju
Metropolitan City and Jeollanam-do Province in order to characterize bacteriocin-producing strains that are involved
in the optimum fermentation period for kimchi. As a result of identifying the rDNA sequence, they werenamed
Leuconostoc  mesenteroides(Leu. mesenteroides) PH1,  Leuconostoc — mesenteroides(Leu. mesenteroides) PH2,
Lactobacillus sakei(Lb. sakei) HIS5, Lactobacillus sakei(Lb. sakei) HIC, Lactobacillus  sakei(Lb. sakei) NIJ1,
Lactobacillus sakei(Lb. sakei) NJ4, Lactobacillus sakei(Lb. sakei) YY5, and Lactobacillus sakei(Lb. sakei) C,
respectively. All of the eight isolates grew well in an up-to- 3% saline concentration as a halotolerant, and HJ5, HJC,
NJ1, NJ4, YYS, and C showed high bacterial growth even at 5-7%(A600: approximately 3.0). These seem to be
halophilic bacterium. Though all of the eight strains showed a meager level of growth in the acidic and alkaline
domain (pH 11.0), they grew well in the domain spanning pH 5.0 up to pH 7.0. The bacteriocin that the eight strains
produced also exhibited anti-bacterial revitalization in indicator organisms such as fecal contaminants, causative
bacteria, and foodborne pathogens. Bacteriocin produced by Leu. mesenteroides PH1, Lb. sakei HJS, and Lb. sakei
HJC were more stable in heat than the other strains.Bacteriocin produced by Leu. mesenteroides PH1 and Leu.
mesenteroides PH2 maintained antibacterial qualities in pH domains except in the pH 4.0-5.0 domain, which is an
acidic domain, and pH 11.0 domain, which is an alkaline domain. The bacteriocin produced by Lac. sakei HI5
maintained antimicrobial activity in all of the pH domains except pH 4.0 and pH 11.0 domains. Bacteriocin produced
by Leu. mesenteroides PH1, Leu. mesenteroides PH2, and Lac. sakei HJ5 seem to be a proteinaceous substance, while
bacteriocin produced by Lac. sakei HIC is thought to be a proteinaceous substance where sugars and lipids have been
closely stuck together. The eight strains of kimchi Lactobacillus exhibit broad antibacterial activity, indicating they
could be applied as a strong natural food and animal feed preservative.

Key words: kimchi Lactobacillus, bacteriocin, anti-bacterial revitalization, Leuconostoc mesenteroides,
Lactobacillus. sakei

1. A 2 fnt

T

* Corresponding Author: Park, Yeon-Jin
Tel: +82-61-380-8675, Fax: +82-61-380-8675
E-mail: senovia@hanmail.net
© 2017, Korean Association of Human Ecology. All rights reserved.

- 547 -


https://crossmark.crossref.org/dialog/?doi=10.5934/kjhe.2017.26.6.547&domain=kjhe.or.kr&uri_scheme=http:&cm_version=v1.5

2 st slnlstS|X| M|263 65 2017

SpHQ) F1el BEFTOR ol AEH HEF nE,

P71, 24 5 w52 540 ge slog su U

(Chang, 2005; Lingren, 1990; Piard, 1992; Stiles, 1991).
okt HE *l BAk Aol whet pH7E AstEle] 2%
2 BESP= 7152 AFA He, ols} tiiko] Thakg vl
e S Xﬁ?ﬁi*“’ 3l 2F oA A, W,
Hajlite] s A = #5p7} 73K (Chang, 2005).
atare] A G BAE RS e 8]
2HTramer, 1964), 3}xF3}=4~(Chang et al., 1997; Collins
& Aramaki, 1980), diacetyl(Jay, 1982), ammonia % =]
FEap ealdxy Ezol vl 2] 2 41(Klaenhammer, 1988)
Sol GelAaL stk olHgt EdEo] AFe] wa A
Pgd wF A dofsta vk deAa Qi
(Bamby-Smith et al, 1989; Delves-Broughton, 1990). &+
#ed F weeese Aol Mmelm sk
peptide S+ protein’d STEAZH] B g 418 B4
she el 9 % AT Gk TS el
A B A 7hs gk & o]vk(Klaenhammer, 1988).
Hee] @ ale ik A phalpa) Fao] o) BalEE
2 AEN) A 5 Qs AR IE 3l
(Delves-Broughton, 1990).
SATRoN BlAEEe) Asaed) m
o} Aol WhE sl Selueke) tiEH 9l AREo|THYang ot
al, 2002). Z1x|ell EAfsh= Pl ETe] 7 2 oY
< A AA ] FHE AHe v T8 94 2
T At} @A7EA] A ellA —‘?'—315101 TR A=
ZHE 2R X8 200010 g5kl JtiSo & Kim,
1995; Kang et al., 1995; Lee et al., 1992) A= La
A EF Leuconostocs3t 22 oAkt (heterofer-
mentative lactic acid bacteria) ¥H2Jol oJs] a7} A)ZF
S5 A7} 1 Sl S Slols o) EaE
= Huxo] s B JE} ol2lgt Ayl= x| Bkt o
3 =i} A= AL HogFa 9)
ow x| w7 F7] o]Fol= pHe 4.0 oJst= YobA
AkA] 2kt (homofermentative lactic acid
bacteria)ol| 3]3= Lactobacillus:o] W27 £2]3}e]
chel 4t 4L B WA Al slele] w3 gtk
(Kang et al., 1995).

DARQeINE A e, AR detel o
3 77} B8] AW o, PAAEFAA)

72 WwEe=

A2 L 5 BEs e A7, A% F B4
sl thdt A7 5 sl AWHT ckChang,

2005). sFARF theFst AT 8 AR 71A]
2 FHe] gdste} 1A} gl BEAL A6l 9l
A 7V T8t 943 Hola gt

AXE RS 4 AFEES SsiA EEA Wy
shebA AFH7HE o] T thket WhHo] Al 9lA|
o B Aele 2Ee] 24 At 3 9 s v
Bl st AF37HE A uREEdA A
23 mdE A X%l %ol 9ol(Yang & Chang,
2008) A= 2ERE uPHol gk 277} Sk Q)

=

ofol r|AFEe] Qhet 2e & Q= A f7) 2
FREAES 2] 9% =2o] TR Yo ofFolA]
3 glov] 1 F WENFOoeRE FHEY P So|
e FFE BN HFol A 9 Ave

Leuconostoc citreum(Leu. citreum) GJ70] A2¥sl= HH|
gl I FeEZe] 54 1(Chang, 2005), A=
BE] Lactobacillus plantarum BSA3l dhe 2] oAl AgAak
TFo] Hal 2 dhg ] el Aake] f-=a 7K Yang et al,
2002), AX|22E] &FTF AT —.—E](Yang & Chang,
2008), Helicobacter pylori AAls AX] %
o] Hg](Lee & Chang, 2008)} o] EP‘—"s} A% A
ololA 1 Sick

1A A=pag Fske 94 fAE 2o A8 3
o 9 b A9 S, 49, PP, wa
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HANEE WEE
of3} sl Zixéﬂﬂ%i 543} 3ict. 4*4?‘4-8— deman,
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gy Zxgihrel 22| % O 84 7Y 3
A Aol kel 24213% o) vkt v ol 2) W

A" ZZUE CaC0y7} 2% 3718 MRS Hij=] o] tooth
pickingsle] FE%hS sk F2UE o R
Aoz XEsle] GramPGA(BD Co., Sparks, MD.
US.A) sto] Feigtael 544 dvdos A3t

wele AAfanrsel $4€ 9
ZAVsHTE. APL 50
CHL system(BioMerieux, Marcy IEtoile, France)< ©]-&
3 T wET 2AE § F 77 8 ZEI(hip/
apiweb.biomerieux.com)& %3l ¥ T4 3tk F
T FA2 f8l 22 559 16SIRNA 714 ES 2
g3k § GenBankel] 555 % w59k H sk
2] #FE2 16S rRNA 7| g AL Palmeycler
(Corbett Research, Australia)S AFE-3le] th2-3} Zo] 4=
P3lct. 2] #FE29 chromosomal DNAE Wizard
genomic DNA purification kit(Promega, Madison, WI,
US.A)e g ##3§ FLeuP-F(5'-GCGGCGTGCCTAA-
TACATGCAAGTCG-3")¢} LeuP-R(5'-GACCCGGGAA-
CGTATTCACCGCGGC-3") primerE AR&-35l] 12} PCR
2 335} 16S rRNAS] complete sequence £29-&
93l 22} PCRE  Lb.p-F(5-ATTAATTTGAGAG-
TTTGATCCTGGCTCAGGAC-3")3}
Lb.p-R(5'-AAAAAGAAAGGAGGTGATCCAGCCGCA
GGTT--3") primer® AF&3}ik. 1, 22+ PCR AHE-& 7}
Z}  pGEM-T vector(Promega)oll cloningle]  ABI
PRISM 3730 DNA Analyzer(Applied Biosystems, foster
City, US.A)E ol83to] 7N d B2 sklek. 2 2
Y= BLASTN Z=zZ7738 o]8&3}le] GenBank<
ribosomal RNA gene sequence®} A4S Huldte] &

X33,

=
=]
R

r

njgsts

gy
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D &g a5 3 tirks

pel farEel CaRE gk BEe 9
Biologoll 2J3t -2t (Lactobacillus sp.) 57 kitol| |3
3= API 50CHL(Biomerieux, France)& ARg-3sle] £z
d e C3ljHE tiibeS AuEgich

WA1S) NaCl 7] 557} @55l Aol vlAe
s ZALE 9J3}ed, NaClL 0, 1, 3, 5 2 7 %X z+z+ A7}
¥ 100 mL MRS HAu=A]o] FeldFE 1 % HEste]
24A7F Fot AXujoFet 5 Ago(Ultro spec 2100 pro,
Amersham Biosciences Co., England)ollx wjokelo] &
Fue 5o 2HA

HHEE FI=E
3) wixle] 27] pH
w21l 7] pH7}F Feld ikt Ee] Al vale=
9F A= 913ke] 1 N NaOH 4+ 1 N HCLZ pH
4.0, 5.0, 6.0, 6.5, 7.0 2 11.02.2 243+ 100 mL MRS
HAEf Aol EeltTEe 27 1 % HFske] 24403
FAFEE T AwoolM FBE=E S

gkt Spectrum

e e A AR flEte] dAlE A
A 7¥3k= direct method(Kim et al., 1999) &} ujekAkAl
H-& paper diskol] 7Fste] YEAA| S-S HE3H= agar
diffusion method(Tagg & Mcgiven, 1971)E FA|dl]| A|
Aelelct. welE anre] FEEY AFE ANEFE
Lactobacillus plantarum KFRI 464E W]E3}oj<Table
3>o AAE F 1559 dF Bacillus subtilis ATCC
6633, Escherichia coli ATCC 25922, Streptococcus
faecalis ATCC 29212, Streptococcus mutans ATCC
25175, Micrococcus liteus ATCC 9341, Staphylococcus
aureus ATCC 29213, Salmonella typhimurium ATCC
19430, Pseudomonas aeruginosa ATCC 27853, Listeria
monocytogenes KCTC 3569, Lactobacillus plantatrun
KFRI 464, Lactobacillus delbruekii KFRI 347,
Leuconostoc mesenteroides KCTC 1628, Leuconostoc
mesenteroides KFRI 218, Lactobacillus acidophillus
KFRI 150, Lactobacillus plantatrun KFRI 2365 A8-3}
It} Direct method= & 7142 AHlZ 5 mL MRS A
HiAlA A g RElETES ANTES 2443 F
b 30T ellx F7ushdx] AXTETFE thek AA]g
< #FEk 2lE SRS S 5 mL MRS A A
o 30ColA 242131 wlieF Foll 4l2e](9,950xg, 4T,
IS ming ¥ 558 3Hoe
pore size, Millipore, Beverly, USA)Z A|#3}aL, agar
diffusion method& ©]-8-3lo] AA|TFEol thst A

membrane filter(0.45 m
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39 s ASARES B3 B

5. dell2(24lo] FH

2 AT ASH 859 kel FRBAL 4%
proteinnase k *|2|& 3 F Wt o] AFHE= AR
£ vhlelonl ARE o} o] 5 uielelenl b A
He B ezl oAl the o] #4] allc.
LABS 100 mL MRS A #]el] 1% 33t & 30T o]l
A] 24202F HASFRA Wk, WS 4T QAR
2](9,500xg, 15 min)3le] NS 0.45 um membrane
filter(Advantec MFS, Inc., Japan)& A5 3+ & Al7H
A olg %A 71%(Labeonco, Kansas, MO, U.S.A)3}4)
t} EA7A%H MZ2 50 mM Tris-HCI(pH 8.3) ghzl
o] el & dialysis tube(MW < 1000; Spectra/Por 6
membrane, Spectrum Laboratories Inc., CA, U.S.A)=
4 A7 2T §2b AN TR AEe o
Al 220C ol BastHA QA SA] 50 mM Tris-HCl £+
S (pH 8.3)ll o] &3S

6. iHZ| 241 kM

1) 2=9] &
v 2] Q Al ZHAdof] tigl L JES dolry] $s|
A71¢] vhH o) o8 Alxd ZIHEAEL 4, 37, 50, 70T

uhe 2] e 4le] &Adol thgh pH 3ks dolrr] sl
pH 4.0-6.0(50 mM sodium acetate), pH 7.0(50 mM
Tri-Hel), pH 11.0(50 mM glycine-NaOH)$+=-8-4<S 1
N HCL# 1 N NaOHE HA3}o] 2|z shic}. 5240x
| Y s5=2 47| pHoll sdehs g8 &
3|A]7]aL,  dialysis-sack(M.W.<1,000, Spectra/Por 6
membrane, Spectrum Lacboratories Inc., CA. U.S.A)<]|
2o 5 7 pH 4E80N 4T, 6417 F2F FHAR)
%, 7} pHolH e fAlsher] Baste] gey
o

Trypsin(EC 3.4.21.4 type 1 Sigma, Missouri, USA),
protease(type 1, Sigma) lysozyme(EC 3.2.1.17, Sigma)
< 50 mM Tris-HCI $-5-<H(pH 7.5), Pepsin(EC 3.4.23.1
type I, Sigma)2 50 mM citrate -5 (pH 2.0), a
-amylase(EC 3.2.1.1 type VII-A, Sigma)= 0.1 M sodium
phosphate $+=<(pH 7.0), Proteinase K(EC 3.4.21.64,
Sigma)& 10 mM Tris-HCI-50 mM NaCl-5 mM
EDTA(pH 7.5) ¢l 20 mg/mL7} H=% 4|3kt v
2leal Algel FHE ZbE E4E 4 mgml FEE 3
TCeA 1223F F2F wEEAIZ - &7 WstE S48
o U2 TE BE FUs 2 Ehdvk wja Xg]
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N
>
Hu
i
m
ook
EN}
Mok
0x

0
[~
EN}
10
s
o

a

=X
[SX=]

£
2

2 e Ao PRI Fiay
slo] 1 Fisol 95 #F 85 A
7 e PRI $i5tel AAe) ZAo o
+2} PH1, PH2, HJ5, HIC, NJ1, NJ4, YY5, CE 9]
yrgete] FRelc el 83 did 2w
ol $ag NS <Table 1>, 3el8l 5
ool n Farold] T, 7HE BelE ey
Estn 2 geelr

A=l C
YYS: agae Hln 1 s 3FE BE BREd

it

)
&
e
W

1

T

Q‘L
30
o

N

A1 gy to
(W)
o %

[0

] gp:

£ e ® o

W
T
%

Mo
%
o=
i
o
2
o
L
o
o,
P
N
=k
i
=N
w2
S
>

A7 gS A% 23 PHI, PH2E= 25 LmesP primer
sete]] ©]8k PCR product= 1,304 bpE Igom, 16S
tDNA 71459  ZA3}  Leuconostoc
M23035%} 99% AFEAS eRN o] Leuconostoc mesen-
teroides2 EAEo] o|&L Z}Z} Leu. mesenteroides
PH1, Leu. mesenteroides PH22 " 3}9ct. HI5E=
LeuP2} LABP primer seto] ¢J3F PCR product® 1,295
bp=E A%, 16S tDNA 71 A3 Lactobacillus
sakei AF4016592} 99% A54<S Jehfo] Lacto-
bacillus sakeiZ. 53 % o] Lb. sakei HISZE MY 3}t
HJICi:= LeuP$} LABP primer setol] 23l PCR product=
1,128 bpE U, 16S 1DNA VA 23

© A1,

mesenteroides




e URRUTY B2l % 1 54 7Y 5
(Table 1) Cultural characteristics of isolates
Strains
PHI PH2 HI5 HIC NJ1 NJ4 YYS C
Classification
Gram stain + + + + + + + +
Morphology coccus coccus rod rod rod rod rod rod
Colony circular circular circular circular circular circular circular circular
Colony surface smooth smooth smooth smooth smooth smooth smooth smooth
Colony color milk milk milk milk milk milk cream cream
Colony opacity opaque opaque opaque opaque opaque opaque opaque opaque

Lactobacillus sakei AF401659%} 99% =A1S e
o™ Lactobacillus sakei=. 53 =|o] Lb. sakei HICE
] 3lct. C 7+ LmesP primer setol] ¢J3F PCR
product® 1,379 bpZ d%lem™ 16S rDNA 7|4 L 4
3} Lactobacillus sakei AF4016592}F 99% A5A4S el
Wo] Lactobacillus sakeiZ. 5= o] Lb. sakei CE §+
SFATE. NJ1-& 1-3-1P primer setol] 23+ PCR product=
1242 bpE dglow, 16S 1DNA g7 4d ZAx
Lactobacillus sakei AF4016599} 99% 35442 YeERY
o] Lb. sakeiz2 F=AxE|o] Lb. sakei NJ1Z v 3}c}.
NJ4+= 1-3-1P primer seto]] 23+ PCR product® 1,381
Ao, 16S rDNA A71M<E A3} Lactobacillus

AF4016599F  99% 84S dehfo]
Lactobacillus sakeiZ. 53 =|o] Lb. sakei NJ4Z H™ 3}

bpE

sakei

Gt YY5= 1-3-1P primer seto]] €3k PCR product=
1,381 bpE d%lew, 16S 1DNA <I7|dE A}

Lactobacillus sakei AF4016592} 99% AF=A1S Ueh
o] Lactobacillus sakei=. FA=|o] Lb. sakei YY5Z
3h9lch. [Figure 170 16S tDNA 74 e 272 %8t
el - T vk nAEIe] AlFEAEts HA
£ 28] YERT

i

D 2o @79 G ks

Biologell oJs} #2|¥ 8% fikite] C-8¢% thit

T2 AFHYT<Table 2> fikt2 73
Atk &elA glE=d|(Chang, 2005) Zx]ollA #a] Axk
H B AFolxe] 8F fAkT S Leu. mesenteroides
PH2, Lb. sakei HIC, Lb. sakei NJ1, Lb. sakei NJ4 &
% 4% e FetAksel o= e o
oF 2 A2 FAIFEIM e gl AAols fol EA
shA| Far, o#gh x| A L AM7|IZE Y FAlE

% = 1Y trbeel o ol ax o
Ao Heltt fAIF 719 fikte] 73 o
ATelx el B2 A Akt
= B A7 QAR o]
Bu¥ b} glE= AoltiLee & Chang, 2016; Ryu &
Chang, 2013).

N
lo
i)
>,

[e]
]

=zl o=

e BE 3 Wk 2 ASse Aos
ool HJ5, HIC, NJ1, NJ4, YY5, C=
AEMNaCl) 57 UwiHe =& 7 4SS JepT
(AG00 : F 3.0) §lo] [Figure 2] =7} e A olM =

593 28 7hsHel ¥rhn 2 4 ok
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Leuconostoc argentinum DSM 8581T(AF 175403)

‘— Leuconostoc lactis JCM 6123T(AB023968)

Leuconostoc citreum AF111949

<‘7 Leuconostoc kimchii AF173986
——  Leuconostoc gelidum DSM 5578T(AF 175402)
Leuconostoc carnosum NCFB 2776T(X95977)

Leuconostoc mesenteroides subsp. cremoris DSM 20346T(M23034)
Leuconostoc mesenteroides DSM 20343T(MZ3035)-PH1, PH2 : 99%

Leuconostoc pseudomesenteroides NCDO 768T(X95979)

Leuconostoc fallax DSM 20189'(S63851)
QOenococcus oeni ATCC

Weisella paramesenteroides DSM 20288T(M23033)
Weisella thallandensis FS61T(AB023838)

‘ Weisella hellenica NSFB 2973T(X95981)

‘ Weisella confusa AF477495

—  Weisella minor DSM 20014T(M23039)
Weisella vtridescens DSM 20410T(M23040)

——————  Weisella kandleri DSM 20593T(M23038)

Weisella koreensis S5674(AY035892)
Weisella koreensis S5623T(AY035891)

\ Weisella kandleri DSM 20593T(M23038)
Lactobacillus sakei AF401659-HJ5, HIC, NJ1, NM4, YY5, C : 99%

Lactobacillus kimchii KCTC 8903PT(AF183558)

Lactobacillus brevis ATCC 14869T(M58810)
Lactobacillus delbruekii subsp. delbruekii ATCC 9649T(M58814)

Escherichia coli(V00348)

[Figure 1] Phylogenetic relationships between kimchi Lactobacillus and other related microorganisms



(Table 2) Saccharometabolism of isolated strains

Characteristics

PH1

Glycerol
Erythritol
D-Arabinose
L-Arabinose
Ribose
D-Xylose
L-Xylose
Adonitol
B-Methyl-xyloside
Galactose
D-Glucose
D-Fructose
D-Mannose
L-Sorbose
Rhamnose
Dulcitol
Inositol
Mannitol
Sorbitol

a-Methyl-D-mannoside
a-Methyl-D-Glucoside
N-Acetyl glucosamine

Arbutine
Amygdaline
Esculine
Salicine
Cellobiose
Maltose
Lactose
Melibiose
Saccharose
Trehalose
Inuline
Melezitose
D-Raffinose
Amidon
Glycogene
Xylitol
B-Gentiobiose
D-Lyxose
D-Tagatose
D-Fucose
L-Fucose
D-Arabitol
L-Arabitol
Gluconate
2 ceto-gluconate
5 ceto-gluconate
D-Turanose

T S e e S S S S SR

+

T T T S

o

+

+ o+ 4o

I i i e

+ o+t

o+t

A i

+ 4+ 4+

+ : Positive activity
- : Negative activity



8 slMEtlEks|X| M263 65 2017

AB00

Nacl concentration in the medium

[Figure 2] Effects of NaCl concentration in the medium on the growth of isolates

3) WiAle] 27] pH A 7V 57 AL Slont 44 dedel pH 4.0% o

[Figure 3]7} Zo] Re|® 75 8% BF pH 5.0%E  Za] 9ol pH 11.0 BZoxs Z2o] uj$- u]ekstyl
pH 7.0714] A5-& A3kl 24 A5 pHE 7.0 2ol th

L= L T

ABDD
L

a2

0 =

Initial pH of the medium

[Figure 3] Effects of initial pH of the medium on the growth of isolates

- 554 -



22| % 0 54 7Y 9

gkt Spectrum

Leu. mesenteroides PH1= Staphylococcus aureus
ATCC 29213, Streptococcus faecalis ATCC 292129 tj
3 atekAdo] Ve A] ¢k, Leu. mesenteroides PH2
+ Streptococcus faecalis ATCC 292120]] thafjet g+t
ERLRHA] gttt o]& AlefgE B Agtellr] AR
BE Fe w7 8F2 AXTTE W, dHEes
Uehfe] 2t spectrumo] sholatglc.
Aox 2 - FHE 8% fikt  Shtspectrums
<Table 3>°f YePHSITE 22| w7 852 &2 ikt

el Leuconostoc mesenteroides, Lactobacillus plantarum,

S o
4

e, ol

o Ao

==
T RN= ‘:‘|7]

=

Lactobacillus delbruekii, Lactobacillus acidophilus 2

shet el 0 AT E coli, WS Ao

Pseudomonas, =% QeI+l Listeria, Micrococcus,
Salmonella, Listeria, Staphylococcus, Streptococcus<s 5
M FEES HolFar vk

0
2
ol
F[F
1z
irl
o
0
to

Table 30141 FFBHL Lpehh= 82e)
T 1 g 24|
Skt Zzte] fad
Ge wf 8o Akt % Leu. mesenteroides
PH1, PH29} Lb. sakei HI5, HICE HE]9] = e
5 ghrdado] AE oy Y| 452 StE o]
g afE FAEAcHdata not shown). ©]dl] Leu.

oot

l‘

i
)

=

5 o z) o
ot =]

(Table 3) Antimicrobial spectrum of Lactobacillus isolated from kimchi

o Strainspy; pw2 M5 HIC NJI NM O YYS  C
Sensitive indicator
Bacillus subtilis ATCC 6633 + + + + + + + +
Escherichia coli ATCC 25922 + + + + + + + +
Streptococcus faecalis
- - + + + + + +
ATCC 29212
Streptococcus mutans
+ + + + + + + +
ATCC 25175
Micrococcus liteus ATCC 9341 + + + + + + + +
Staphylococcus aureus
- + + + + + + +
ATCC 29213
Salmonella typhimurium
+ + + + + + + +
ATCC 19430
Pseudomonas aeruginosa
+ + + + + + + +
ATCC 27853
Listeria monocytogenes
+ + + + + + + +
KCTC 3569
Lactobacillus plantatrun
+ + + + + + + +
KFRI 464
Lactobacillus delbruekii
+ + + + + + + +
KFRI 347
Leuconostoc mesenteroides
+ + + + + + + +
KCTC 1628
Leuconostoc mesenteroides
+ + + + + + + +
KFRI 218
Lactobacillus acidophillus
+ + + + + + + +
KFRI 150
Lactobacillus plantatrun
+ + + + + + + +
KFRI 236

+ : Positive antibacterial activity
- : Negative antibacterial activity
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mesenteroides PH1, PH22} Lb. sakei HJ5, HICE 3§
o] e izl S22l vl gl Alds & 5 3
At ololl Leu. mesenteroides PHI1, PH2%} Lb. sakei
HJ5, HICZ ¥¥]e] vhg| 2] 248 PHI, PH2, HJ5, HIC
= 27} st ole] ofe] sbA HelpH, e, Ha
el tigk g S-S skt

gel2| 2419 ordd

oo

1) 2= 9%

Leu. mesenteroides PH27} AxFsl= v 2] Ale
4-70CellA 12413F Ae] A @A TR A8t
AR 100°TC ollA] 308, 120 ol 158 ] A]
gtstdo] A =)k JAWF Lew. mesenteroides
PHI, Lb. sakei HI5, Lb. sakei HIC7} AAbsl= vl 2]
2e 120CTollA 1583 A A wtdde =

al

<Table 4> Stability of bacteriocin

=7 H7hen.

2) pHe| 9

Leu. mesenteroides PH13} Leu. mesenteroides PH27}
Arkel= w2 A1 A3l pH 4.0-5.03 e
gl pH 11.0 7742 Adetar FaddS FAlskaL
QAL Lb. sakei HI57} Axksl= vte 2] 941 pH 4.03}
H 11.0 735 Aejg YA pHE SN g4
AskaL IgIti<Table 4>, pH ¢HEA Al&ollA 714 4l
2 pH JYolx 2 JHEES FAlB g el
HICS] 7% th& 352 vyl vls) e &8
A} sl & 4 gtk

olol

k=)

Jo

Bacteriocin

PHI

Classification

PH2 HJ5 HIJC

A. Effects of temperature
4T, 12 h
37C, 12 h
50C, 12 h
70C, 12 h
100C, 30 min
120C, 15 min

B. pH stability
pH 4.0
pH 5.0
pH 6.0
pH 7.0
pH 11.0

C. Effects of enzyme
untreated sector (control sector)
Trypsin
Protease
Lysozyme
Pepsin
a-amylase
Proteinase K

+ 4+ + + + +

+ o+ + o+
+ 4+ o+ + + +
+ 4+ + + + +

+ + + +

1
+ + +

o o+ o+ o+ o+ o+

+ : Positive antibacterial activity

- : Negative antibacterial activity
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3) ZF axne 9%

Leu. mesenteroides PH1o] AAlsl= v g]oAle
pepsin¥} proteinaseKol| Leu. mesenteroides PH27} A4t
Sh= vH 2] 2418 trypsin?} proteinase Kol|, Lb. sakei
HIs7} Aitele= v 2] eqle
proteinase Kol 2% =o] thildy &
t}. Lb. sakei HIC7} Ax¥sl= vH| 2] QAL a-amylase2}
o]

trypsini} proteinase 2

[e] 2=
e ¢ % e

proteinase K 12|31 lysozymeol &
T Ao Agte wEyd F2Y :

B AT A= AR elA 2l - sAHE A 8
T2 FHe daDdE vehlo] AT RN {83
BEFTOREA] &8 7hsds Uehdth &8 0|50
AbehE 4%0] g oAl BF HAAE HEAR A&

Aol B-g 7}53e AAlER= Axfolt)

:

ox Mk

HaE HARSY et EAo] 3 =
gatoirt. wele dFES A, Aslshd 54
16S IDNA 7|Fde S #52 543 27 Leu.
mesenteroides PH1, Leu. mesenteroides PH2, Lb. sakei
HI5, Lb. sakei HIC, Lb. sakei NJ1, Lb. sakei NJ4, Lb.
sakei YY5, Lb. sakei CZ JH3}it). E2|9 8% o
Fol Y9 AEde 8% 5 ol uigh ool
oyt AmFE 3 WA & ASste] el Tl &
3] HI5, HIC, NJ1, NJ4, YY5, C= 9%(NaCl) 5-7
%N(W)ME =2 o BE5S HERHI(A600 : °F 3.0)
SO R Hola 9lo] d=rt w2 Hs Aol
T 93] Z8 7FsAol oL £ 4 Sk H4 s
pH 323} 75 8F 25 pH 5.07H pH 7.07h4] 5
< A3193 HA A pH 7.0 2ol 7P =4 U
URAT 2 dY9(pH 4.0)2 &Z2] 94 (pH
11.0)ollM= F2o] vi-¢- vlefstairt. 2eld d5 8%

oft

o

PHI, Lb.
A 21T 1582 dale] A dgde Jge &
et glof the el wls) el WS- <gatsich.

Leu. mesenteroides PH13} Leu. mesenteroides PH27} A}

2k v 2] oAl Ad el pH 4.0-5.03 &z
o3l pH 11.00014 d=tgdo] FA =L, Lb. sakei HI5
7} ksl vH| ] 2412 pH 4.03% pH 11.0 77HS A
95t U] pHY ol S FAlskar ASle 7t
Z fao| 3t orAA A A} Leu. mesenteroides
PH1 AAF =Hel| 2] 9A1S pepsin@ proteinaseKel| Leu.
PH2 A2F sH2]e2le  trypsindt
proteinase Kol|, Lb. sakei HI5S7} Axksl= vle) 2] o Al
trypsin¥} proteinase 2! proteinase Kol a&Ado| 2lsk
Ho] gl Ay EAe)S XAl Lb. sakei HIC A2}
e2] Al a-amylase?}  proteinase K - 1#]aL
lysozymeol] gt o] A =ojx| g} 2Ho] F2
= 2 AgeoA FElgt 71A]

j=
AR ES FES g @S HolFar qlen i)
A

mesenteroides

FA o ¢ AR, w2 oAl e,
Leuconostoc mesenteroides,

Lactobacillus. sakei
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