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Antimicrobial Effect of Lactic Acid Bacteria Isolated from Kimchi and Tarak on Helicobacter pylori
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Abstract

Lactic acid bacteria from traditional Korean foods of Tarak and Kimchi was isolated and characterized against carcinogenic
Helicobacter pylori. Five Tarak and 30 Kimchi, traditional lactic acid-fermented foods, were collected from Andong area
and the markets in Seoul, respectively and 15 lactic acid bacteria were isolated. Among them, two isolates were selected
from high growth-inhibitory activities on H. pylori. The isolates were identified as Streptococcus thermophilus LAB kw15
from Tarak and Leuconostoc mesenteroides LAB kw5 from Kimchi by the biochemical characteristics and 16S DNA
sequencing. The culture solutions of the isolates adjusted to pH 7.0 showed H. pylori inhibition. The isolates grew well
and H. pylori did not grow during the co-culture with those strains. Therefore, L. mesenteroides LAB kw5 and S.
thermophilus LAB kw15 might be the candidates as the functional lactic acid bacteria for improving stomach health.
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M B o]5 3 = A 3H7] HE A 9] WolA e} Eete] k&
< 9 5= QA gk 29| ol H pylorie= 37HA] E=

Helicobacter pylori= )¢k Ao\ 4)o] i Az} whg 1L olAke] okl Zojm A|@o] 80% A= o] RojX| L glout,

Pl Qlewl, $HT AMAEIE RN A4t
THIE, A 23EAYE Y FY HldeE dHA
At} (Parsomnet S 1991; Lee 5 1993; WHO 1994; Marshall
BJ. 1994; Cover 5 1995; Han 5 2002). H. pylori= 9198 A4
A Zo] FehS FAISt, 733t urease AL 0|23t A
oo WA Az olol 219 o] EAjshe 248 Phuy]
oo} FRHAIE O R Hafiste] F5 FHE A Fo =
A 9 W] 7t AR AAE Alopd 4= QItHMobely 5
1995). T3 BIA W H pyloriS A3 AAZoR

FAA ARG STt WE WAt 3 A pylori A<
stol Yo WS A S| EolA] ZokaL, TR Al Fof
& fdsol A&LHT= EA7F ok 283 ofd Aol A
A Al okt st gt darx|de] HEshA| gtk
+ A FY olfrollAl FZolle Rl 3t Al A= )¢9
AFolu F2E, WA 59 Aol o] F7HEA e,
T OE 2oflMe B7IF FAE 4= = AF°Iu probiotics
5= o8¢ A5Y vFo| F7HEIL ATHKIm NY 2006). =
3| Lactobacillus spp.ol| &3t= RALH9] kS Aot
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A& FENA SRS W H pylorig JAIS= &7t
AT R = {{TKSerin AL 2001). 24kt Al I Sl
A3 diks BAEE st e AeE dEA ok A
pylorie 2201 FE7F B QoA Ha glenz A
pKallt} Wo} Z4to] Hlsl2] e = A5, H. pyloriol 2
&5t A3 282 & 4= e Algdh I o] ¢}
HEo] ZAikgto] dHEAS £H|sH, o|2g Edol 9%t
H pylori®] & A 2482 o &olsHA & 4= Lozt At
g2}k

AR FUNHE H polori AL 2 2AFE ol 8t
Sa g} Eel BT glot, HALE el 2 AL
o} Q77 R ARolch. vE2leAle ofef uheejo}
So| S Y EL Weol=A FTEARA 57
B FAA wElE oAl AR EAY T vl
RS 4SS Ao BHoR BujHE Ao o4
7] 9lthKlaenhammer TR 1988). E3} uhe|a] 2412 1A <
Bl #FAo] glem plasmidy choromosome 2 2 HLE|
47 ARAES] §A 27 So) ol AT 440l
o= Aol stk 53] AF WA gy o] &5e= o
ZAFES theFg vt 2 A5 A4Sk, ©]F nisin
AdAez g Iy 7P & A AokShim EH
2002; Oh 5 2003). 2t T Aibo] A4kst= v g2
A& o2 Gram FHES Af5H7] fiol SstEEAS
Alst= AEREAZA W 7HeAd2 vil$ =HChoi &
1997; Lim & 2001).

web & A= AR e e =R E 43 H pylori
AAe= Ze i £, S48 o] £ ZAktol
BH|Sh= H pylori /3% AA| B8-S E1ste] H pylori®} 3
AL A o 9 X7 o] 8E 5 e 714 AE
Az Bk Sk
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1. A 25 U Ui

B Ao AFE-EH H#F= Leuconostoc mesenteroides KCTC
3105, Helicobacter pylori KCTC 120832 AYEXQANE o A
T4 e, obF 9| H. pylori 52= 733 st o wjolst
of| A BoFakQktt. L. mesenteroides X ZArAF2] v %L 0.05%
L-cysteing Z7}8}o] TH= Lactobacilli MRS broth &= MRS
agar(Difco Laboratory, Detroit, MI, US)o|| 4] 37°C, 48~72A|7F
vjoFst R o, H pylori= 10% horse serum®]| &7} Brucella
broth T+ Brucella agar(Difco Laboratory, Detroit, MI, US)]|
£ & 37Co| A microaerobic chamber(Ruskin Technologies,

Jouan, France)t}t 10% CO, 321} %F7]|(Sanyo, Osaka, Japan)©]|

A9} B g BAEO] H pyroli A EI} 665
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2. Axie} EfetozE| MAO| Hal

AA2RE ZiktS EE5t7] Hs A 9L Haky
SOl A Axste] dufst= A 30FS AL, ¢
FAGY LG AEAE B 5T sk Bk
ol A S AREE = gF A9 Ak e
2Ro|th o5 A& 25 g& 225 ml9] 0.1% peptone watero]|
£ 5 stomacherE ©|-85to] A3 & 1031 3] 4 5o
MRS agaro]] = & 37Tl 4] 48~72A]7t v gFstgict. e
oo WS  FesEon Aol AL A
MRS agarol] e 2)4351o] wafelo] ¢ Belelgick 1 %
£2E 24 g4 dFES R dnEE 53 FH
&t EA] &9l, Gram test, catalase testE 423 T API kit
S0CHL(Biomerieux Co., France)S o]-&3lo] Fa}3HA4 S0 A)
shsbs B4 RS
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3. 16s rRNA MAEMS S8t SH

Bel8 BAES APL kit SOCHLE o188 24 54
9 IAHOR B4 F HEHA BHE A9 16s RNA A
Bae Ssiolch A B4 919 HelE FEE Lacto-
bacilli MRS brotho]] BjoFstar v 1.5 mE s 94 £
g 0.8% YA FTE FAISHAT 12|l genomic
DNA kitE AR} chromosomal DNAS &3} PCRS
3t template DNAZ ARESFE S, Alt2] 16s rRNAC] T
3l universal primer?l F-341(CCTACGGGAGG- CAGCAG) and
786-R(GACTACCAGGGTATCTAATC)S AMESHE T PCR 4=
3 ¥ PCR productE A7) 95 &3l 450 bpd] FF A5
g9l3lal QIAquick PCR purification kit(QIAGEN, Hilden,
Germany)E AH-sto] A8kt H7]14 Q-2 Dye Terminator
Cycle Sequencing Ready Reaction Kit(Biosystems, CA, USA)%}
ABI 3700 sequencer(Biosystems, CA, USA)o]| oJ&f 433}
o, primer= Y&t LA ARSI TE 16S rRNA sequence
9] homologus®] 42 National Center for Biotechnology
Information(http://www.ncbi. nlm.nih.gov/)2] BLAST search pro-
gramZ ©]-8-5}] DNA database®} H|astict. 2] AlF3t
Z BA-2 Clustal X, BioEdit, MEGA 4(www.megasoftware.net/)
£ o]&sto] F7IA B 42 A€} phylogenic trees
shelshgieh
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4. 22| MM H. pylori0l| CHE M= X5}
& 1521 H. pylori KCTC12083%} oFAY&E Q1 H. pylori 52
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McFaland unit© 2 dElF & =519l 18] 27 MRS broth
o A wjekH AHAFE PAHEE](10,000%g, 5 min)dtil A
NS IN NaOHE ©]£35}9 pH 7.02.2 ZASH & 022
Syringe filter(Millipore, Billerica, MA)E o] 83} A|+5tE
o o] ARAL H pylorizh WjFE WA 10 w2 H7kskod
Z}Z} spot on the lawn ¥, disk diffusion, well diffusion ®H
o= 2, Wi AATS Beldtel BF A NS
grelstieh

5. Hikn HIHO| & H. pyloriQ| St & ik

H. pyloriol| 3 AT zh= Zakt vl o] H pylorio]
A v FF= 9—3}° st7] Qs flok YT YHoew
W= H pylori H|F dEAT} pHZF 7.00.2 RAE FAL
o+ g AT FTF= ‘—3‘1_1_ microplate readerZ ©]-23}a] A
7ol W& H pylori®] S-S v st Tissue culture test
plate(SPL LIFE SCIENCES, Namyangju, Korea)®l| H. pylori$}t
Rabst Wi A5 HS H7ste] CO, incubatorof A 37 Cof| 4]
36A17E 3 v FsHE Al 3AIZE A2 2 660 nmoj| 4] H kY
o FH=S SAsI: At H pylori®] EFF v g2
50 m¢ Brucella BA ] R] | H. pylori®] single colonyS & EFS}H
31, CO; incubatorof| A 37Co| A 36X|7F St AX] wjFst4
ok 1 3ol H pylorizt WiFE HAERR o] LF3 HE= 3
Rikt& gol 2ol wjekstH A Aztol W& H pylori
Ak S S4staL H pylori A8f AARE Fot B

EE i T

1. Efztat XM H. pylori M5l &

sy

HEZQ W $AE 571 et A7t AR A 4]
gk 30709 A A B2RE ZHAFS 2|5tk Lactobacill
MRS agarcl <] wiorel Heke] §ejstael 4o uel 2ol
Gram test, catalase test, &0 HE-S 53 FE|THE
21]-01 S g FAFOo R oAFLE F& Aurstych

API 50 CHL kitE o]83}e] o \%_]-;Q‘_I:—'_/H =o] yzlst
4% BRI 7 APlE B4 meas B dalst
o, 8 A %)7F 90% o4 @5 15#E Aurstg

o] #F+= Lactobacillus curvatus 55, L. mesenteroides 255,

no| 22|58 &

Jlm ot
Jlm _VH. o -{Ol'

£ o
o

Lactococcus lactis 25¢, Weissella confuse 3¢, Lactobacillus
fermentum 155, S. thermophilus 155, Lactobacillus plantarum 1
%2 $ol, AT o B2l @xo) WYole FHo=
ZAT F H4e] 54 el BEaret Bl
H. pyloriZ lawno. 2 3} StAujR| o =3}t ojd H.

Fig. 1. Inhibition of Helicobacter pylori KCTC12083(A)
and wild type H. pylori 52(B) by culture supematant from
LAB isolates with pH adjusted to pH 7.0. L. mesenteroides
LAB kw5, @ S. thermophilus 1.AB kwl5.

pyloriZ A|sh= haloE 34 5}% AFE 47 A=A
57, 971 &3}t Spot on the HH - disk diffusion,
well diffusion o 2 43)5}o /ﬂ 3 J haloZ #2155 ch
(2% SR, AFHOR Hilo A 25 % 1% 2
halo® BASHE THE A7) ARZRE o 2FH A
stk welE 24k okl p olele] E2o] ejat A
ploi® A5 A B3 G 919 ) S
Solg pH 7002 23k H piloricl e A%
Ssloiie, QA e e Lel Al g i
pylori®] A%, oJAIE SIT Ak, Wl 1S pH 7002
2R e} 12 BE AS BE A piori®] 4% o4
S 1 4= QISITHFig. 1). ZAikatol wet H pylori A3
FA5o] 2= AL & 4 dQeH, ES LAB kws(L.
mesenteroides)2] H. pylori A& o] 713 & AL AT 4
ATk oA AHZRE H pylori®] & Adll= ZAiktol
s We g B2 24 Fof g E-2 pHe 93t &
3HA 9] 289l Ao7 UdEA UAthlee 5 1993; Serin AL.
2001). & Ao A pH 7.00.2 & FTo|%= H. pylorio] Y
3 g T4 Uehd A0.2 UERET, Jung S(2001)L A,
pylori 250] tE A% Aol 14 B 2 e
S AASIA e AOR Buslo] BT INFE M
prlori®] WSS SAAFE B BAES AN e Aow
PEEES
% A Bel@o] GRsH(Table 13 165 RNA &

71X E B4 A3}, A A 23 LAB kw5 Leuconostoc
mesenteroides, EY2tol X 223t LAB kwl5+ Streptococcus
thermophilus2 57 = 9 thFig. 2, 3).

2. 22| Mok HHHO|| 2|5 H. pylori0l| CHEH A=
X5l
% L mesenteroides LAB kw5%} S. thermophilus LAB
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Table 1. Biochemical characterization of LAB kw5 and LAB kwlS by API 50CHL

667

Biochemical characterization by API 50CHL

LAB kw5 LAB kwl5 LAB kw5 LAB kwl5
Control - - Esculine + +
Glycerol - - Salcine - -
Erythritol - - Cellobiose - -
D-Arabinose — - Maltose + -
L-Arabinose - - Lactose - +
Ribose - - Melibiose - -
D-Xylose + - Saccharose - +
L-Xylose - - Trehalose - -
Adonitol - Inuline - -
B -Methyl-xyloside - Melezitose - -
Galactose - D-Raffinose - -
D-Glucose + - Amidon - -
D-Fructose + + Glycogen - -
D-Mannose + - Xylitol - -
L-Sorbose + — B -Gentibiose — —
Rhamnose - - D-Turanose - -
Dulcitol - - D-Lyxose - -
Inocitol - - D-Tagatose - -
Mannitol - - D-Fucose - -
Sorbitol - - L-Fucose - -
a -Methyl-D-mannoside - - D-Arabitol - -
a -Methyl-D-glucoside - - L-Arabitol - -
N-acetyl glucosamine + - Gluconate - -

Amygdaline
Arbutine

2-Keto-gluconate
5-Keto-gluconate

—: Negative, +: Positive
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e7

72 38
37

88
50

99

99

93

Lactobacillus casei
Lactobacillus reuteri
Pediococcus acidilactici
Lactobacillus aninalis
Lactobacillus kimchii
Lactobacillus plantarum
Lactobacillus curvatus
Lactobacillus sakei
Lactobacillus brevis
Lactobacillus fermentum
100 Lactobacillus gasseri
Lactobacillus johnsonii

Lactobacillus acetotolerans

gg Lactobacillus bulgaricus
57 . :
Lactobacillus delbrucckii
70 Lactobacillus amy lolyticus
a0 Lactobacillus acidophilus
a7 Lactobacillus helveticus

Lactococcus lactis
Streptococcus thermophilus
100 LABkwlS
Leuconostoc mesenteroides

100 LAB kw3

Fig. 2. Amplification of 16s rRNA gene from L. mesen-
teroides LAB kw5 and S. thermophilus LAB kw15 isolated Toor
from Kimchi. Lane 1: L. mesenteroides KCTC 3105, Lane
2: LAB kw5, Lane 3: LAB kw15, M: 100 bp DNA ladder.

Fig. 3. Phylogenetic relation between LAB isolates and
other LAB based on 16s rRNA sequence.
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Fig. 4. Growth inhibition of H. pylori by supematant of
lactic acid bacteria of with L. mesenteroides LAB kw5 and
S. thermophilus LAB kw15, respectively. (A) H. pylori
KCTC12083, (B) H. pylori 52. Symbols: LAB kw5, Abs.
of H. pylori under the culture solution of L. mesenteroides
LAB kwS5; LAB kwl5, Abs. of H. pylori under the culture
solution of S. thermophilus LAB kw15; Control, Asb. of H.
pylori only.

kw1s9] HjoF A5 L pH 7002 2T T H pylori ¥
Foyo] A7stel Azl wet H pylorie] &) mlXE o

L BHBATHFig. 4). H prloricl] i A54E H7Fsho]
MRSt e 30k vk S lol A7bEle] 94 erske o)

it

H| W5l EF #30 o E H. pylori BFo|A BSE
AR EL= AL & 4 AUk L mesenteroides LAB kw5
o] H. pylori KCTC12083%t uljoFgt F27ko] H|5le] 2F 30% o]
Y, H. pylori 52+ vjFst t7be)] v]ske] oF 25% o] =2
A AAFHS YeERWAL, S thermophilus LAB kw15 3
H. pylori KCTC12083+= uljoFat JL7to)| v]3le] oF 30% A=,
H. pylori 529} v ¥t Gt7bof| Blste] oF 20% o]/d9] &2 A
T4 AL UeTh H pylori®] opy g Rt B2 RE
oA ALdA7 o ZA YeERta, S thermophilus LAB
kwl5Et} L. mesenteroides LAB kw57} T =2 H. pylori &4
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Fig. 5. Growth inhibition of H. pylori by co-culture with
L. mesenteroides LAB kw5 and S. thermophilus LAB kw15,
respectively. Symbols: Lac5, No. of L. mesenteroides LAB
kwS5; Lacl5, S. thermophilus LAB kw15; kcte, ketc+L5(L.
mesenteroides LAB kwS5), kctc+L15(S. thermophilus LAB
kwl15) = No of H. pylori KCTC12083; 52, 52+L5, 52+L15=
No of H. pylori 52.

3. H2IE HAZI H pyloritl &8 et
Helg 7H AFET H. piori T3 Fste] WAt

of WE A& A Mg SAstATE 18y AA2
24~36A7Y, H. pyloriL 48~ 702 7+ LAk 7} ot
27] 2ol H pylorizt HA|Fo] 36A17HY o, RAibd=
10° CFUMIE S A FEet & 53 wjokS stk B4k
2 wjFEHA] 6A17F Bholl F23] F7HE LA, 24A17k0] o
A HaAde] Gtk 18A17F Aol 8. thermophilus LAB
kwl5, 18R] 2= L. mesenteroides LAB kw5<9] vjoF&:
7} o "tk H pyloriol] what <F7he] zpolzt QIA|NE AR &
g AAt2 v T 0~6AI7HRE AEE-S EHEH] Al
Zrstal £3|, LAB kw59] ¢ oF 6~ 12417 o= 2ol A
S UetHA AL FAE AT 22U S, thermophilus
LAB kwl5: 1247 338t wjof] oF 20~30% J=2 A
o] S & = ATk 1AL H pylorig JA|5}7] Bk
A& 28 B35 A0 239 Su|EAR o] £ 4
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AtEo] FHEdE Aishs 582 AR &3 H)

for ©

N



Vol. 23, No. 4(2010)

& Aloll H. pylorig Aslsh= FE|7F obF th=A yebgit
L. mesenteroides LAB kw5 w3=2] H. pylori A4 Adl50] &

A o 277 Bulste B B2 olelolE BAr] A
o|gt =R T2 H pylori A8 EAL YAt AOE AR
EtHLee S 1993; Serin AL. 2001). T3 o]0 Tt =7}A <l
AF7F QH Lk I8 B2 L mesenteroides LAB kw52 H.
pilori Aojshe £& 71548 4 Bz Ao el
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e o

gt=r01 9] 5 ¢ A7 ABNQIALRN Helicobacter pyloris
Asshs ZiktS Bt JAoA 225t S4e 24
ba} shsich MEEE RAFLR B At A7 30
SHE Afnh = Aol FUSL, RS B
el Reluho] wzt 1578 Helakglck. o5 BArgol
of H. pylori A% As| Lol B T Ao AEE
st} FASHATH ol HAEE HWEF A QL AEshA
47} 16S DNAS| &4 Folo] EfgoA Zed 2
Streptococcus thermophilus LAB kw152 ZX|o|A &€
S Leuconostoc mesenteroides LAB kw52 EA3}FH T o|&
28 #F igde SHez 24T T Hrtsto] i o
1 pplorie] A& BAS) ASINH,  piorishel 23
SIS H prore] A& AT 202 ekich 1
o o] Ba] Fargo| giAtArEe] H pylorio] HSS A
sk sl a o e, 154 BArEoze el 7
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