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ABSTRACT

Isolation and characterization of kimchi lactic acid bacteria

harboring anti-Helicobacter pylori activity

Son, Ji-Young
Adviser : Prof. Chang, Hae Choon, Ph. D.
Department of Food and Nutrition,

Graduate School of Chosun University

LAB isolated from Kimchi were screened for inhibition activity against /.
pvlori. Among 55 isolates, three rod-shaped and one coccus—-shaped LAB showed
strong inhibition activity against /. py/orz. Inhibition activity were examined by
using a paper disk diffusion method. Culture supernatants of 4 strains of
Lactobact/li showed a strong inhibitory activity on the urease activity of AZ pylori
KCCM 41756. The four selected strains were identified and designated as
Lactobactllus saker ML5, Lactobactllus saker CL1, Pediococcus perntosaceis NMDI1,
Lactobactllus saker CHZ2 based on the biolog test and 16S rRNA gene sequencing.
Acid and bile tolerance of these LAB strains were evaluated. Resistance of the four
LAB wunder artificial gastric juice and bile acid showed high Viability(108~
10°CFU/ml) in 0.05M sodium phosphate buffer(pH 3.0), artificial gastric juice and
0.3% oxgall and 0.5% oxgall solution. Hemolysis test did not show clear zones on

the blood agar plate surrounding test LAB colonies.
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A1 A

A= Fdge FAsE WAER oA WEE e Lactobacillus breuvis,
Leuconostoc  mesenteroides, 338 WEE ST Lactobacillus  plantarum,
Pediococcus cerevisiae, Streptococcus faculis 5 °) B.al =390 tH(1, 3, 4, 28). A A 9]

DEEE

oL

of Bt FATFEY AAZ Wzl &) HEX7|ANE Levconostocs T

}_

s

N

o] A Z AL (heterofermentative lactic acid bacteria)®] ®H2 o] ¢ 3to] &

flo

i
2
=

Alztslw g F7] olF pHZF 40 o]st® stopAlwl bAoA AAA

§2
flo

(homofermentative lactic acid bacteria)Ql Zactobacillus < S °] "Wg] F 25} H A
714bS A st A9 Al E U o 1t(32, 35).

Akt (lactic acid bacteria: LAB)-2 Aol da] EAsly &@431E52 7|40

Ho

3 Qlow S Algoly FE] Aol AMA i AR5, 36, 44, 49). FHE T E A



o) F(40), FAE WEAFS Eol AHow YFHWA Aol Frhi 4wl

FAE B AFES Bl A4 fA453 AWML dPetes w8 da Ao o
Bof fakt Bl AFol Uste] A AAMNOZ Bl AFHL £ut Frse Q
717 ol HAW23). Fakde g Ve o AR dHAd A 2 =
Lactobacillis acidoplilus, Lactobacillis casel, Lactobacillus bulgaricus’t ¥ U4 Al
AV Z colit Samonella 55 AT B E Q0 (43), Abghe] Aol A Fe WAt
Aol 38 FAT Lactobacills, StreptococcusS in vitro$t i vivodl A A @ e Az

cholesterol A 3s}Fo] 9lg&o] HIEAUYG6, 40). Ahotupa T Lactobacillus

rfamnosus GG7V i vitrool Al A A2kstE AA ST R e 3 (13), Kaezen &2

Lactobacillus sp. SBT 20282 in vivool X 3A4tst a5 7HA ™ A i S LS

= #HAEAA Foa BastAu(37). 3 o] T& FAT Y sl o FHE

Faem olygh aat= Wiz ¥ ofy

debd ¢ kil A Th25). A & Fo] Hargh =l oatH ofdlo] o Ef ol A
8

=38 Lactobacillus acidoplilus V-20°] A5

0y

i
olr

B

A A actinomycetemcomitanst

"

off

P gingiraliss 37, A AFHAEE on)

bl B Edoh®). AAZHE 2

St AT Zewconostoc mesentrioides, Lactobacillus plantarum, Lactobacillis brevis,

¢

Lactobacillus fermentum®] FEAWe] a3 % Ry Hupduh F=dol= HAAFA
o] wro oEAoldy FEAW] T2 AxHEHd ¢ o Hiuxi gl
(1, 52, 59). AR FATE Lew mesenterioides, Lb. plantarum, Lb casers & 9%A
e 27 39%, 57%, 88% A To A AT THE YEUHATR9). FATE Y A
FRHEGIE FAE HE 2 pHASHE A18Qlelxwk 1 9o fAko] Aitsls thoF

eqa

of,
r*o
0_L4

FoRaFe] AL oz wi: Astoma AEpE

295 Yeral. fAakate] Aikste @A dlAMEE 25 organic acid, hydrogen
peroxide, diacetyl ¥ A&} wwidA EAol dwg g LAl Fo] A9, 10, 15, 17,

51).
Helicobacter pylori= 19831 Warren® Marshalloll 28] YoM Campylobacter
o} fFAFSE Aol AR o] o] wFo] g AsTA AFrE HPHGlow



Goodwin 5ol 9@l Helicobacter pyloriz BHEQANT). A pyloris A7) 29

d

5y g AMFoerE A7E 2 m o x 04 o AEoln wWIV|AO=E

ol

(microaerophilic) & & AFA& E 4L 2~8%0o]H, 10% CO: FZ@dtol A wjks 4= ),
HA AFLETE 30~-37Colar H¥A pHE 7.0~74°1t(18, 53). A2 pvloridl 54 A
Ao 7 E %43 urease, catalase, phospholipase As, y-glutamyltranspeptidase %
o] g4 AT oltN2). A pviori AA = Atel WA g2 AldEy g Ak
AdellXEe & = e olfre A I7HA= Y= F Ao A= ¥ K (flagella) ol ot

=1
golo] wFEW A F7HATQ9), o] Helo

A pyiori= pH 4 A =9 AHA
2 Qo3 pHYF 7 AEQ AIAME FHOR o]Fdle] Ay, oFS 7estA
FE= Ao| o] &A= AR, EAlE 8 2FA AL (urease)olth. A pyvior’= A

EZ AW A ureases TA S WO A pylors®] ureasei A T EH 2 proteaseX tF 1004)
ol A =vtu H ¥ ATH29). B A pyiorid ureases ¢ Ao FAa#gow = F
842 gdRYolet CO.2 addgon Ead 4 qdv4l). o] drYolrt Al
Axd 8 F95 SASGAA A 43 dPdoriy ¢S5 BRI Ureases W
ol ¥ fle WoldFo AF el AREA X

(52). AA = FFAA Y. A pylor7t $10] A #ste]l AW S o717 A= dAb
Hog o]l ] A Fo {Frojorvt Tl A pyvioris $ A X Wl st

A 53 Ak olgl g wuMAgRe oy Awe] PAARS FAAR FHE &F
&

Hol 9l Aow dHA JvH22, 41). A pylorid] FIEL A AA AT 50%
=

M pyvlordl 93 ZdeE A 8dE WHo == bismuthA A, metronidazole,
amoxicillin, tetracycline 52 X&3dle 37H4] FTAE FAlo Fostes WHHo f&
gh Aow Huxa Jri(19, 53). Ly o] d A5y E Ao FHEE LR 3§



a, FAA ek WA, A ThsAd e WA, aug 5o AT AT ol e wAA
S F5357] Yoo FH el W g(50), T xH(55), cashew apple(33), A~&3 &

(34), &fA FE=03), hFF=E12), FAETFMU8) 2o oA WA= A pviordl

Q3tsl o] Balo] AX Qon oldute el HetHolm AAAL o Eoke] ol
F7h aFHAAY. ool WEAF F ARG Ul oLH T A AN fAEL B

TAE
WA A, AAY 2 G delvwoerw GHA A pyvlord
o A5 AAsta Fawol, AdAES HAM HANA Y FARS Asicts wAbd
W3l Probioticsd Az 5 AU AEVFSAS FAst7] Ak o2 vitro
oA Wik, AFAd B GFA Ao mE fFA o] A= (viabilty) & Qs At
FR7] st Ad47F 93, EeE =

@249l hemolysis test & F3) Aol FolAl hABA AHEIbEEAE FASR



A 1 A Helicobacter pylori QA fArd9

2
o

2elsts] AN AR, w9 AR, 97k 47 SA FPsach o

AE W, oJAste] a2 AA WSR2 N ¥ Lactobaci/li MRS (Difco

rt
oy

Co., France) wj Aol 30°C oAl 484 7k w3t it 29 CaCOs (Amresco Ind., USA)7}
H7FEl mf Aol tooth picking 3te] FH S A3t gram (Gram stain kit BD Co.,
USA) %A, catalase (Biomerieux., France) €49 H&E& fAatw o=z A s
}.

AE FATFFEANE AGAGg AAeA e 405 FATTFERE A
At 75 Adete] Ao ALEsEA Y. A pyiorsd]
o} Al o = paper disk®(34)& o] &3ttt EEdFE MRS AA Ao WjF F
71el A= wiFdel glycerol 25% (v/v)7F ¥ A il
mL MRS A A o] HF g5 30ColA 24413 vl oF th& Althate] Ab&aFSlot

pvlori QA Zgo] 958 4% 9]

| H7hste] -70CoA w s

A 2 A Helicobacter pylori QA #F9 TA

w2l A opviord A Akt T 1992 (Gram stain kit. BD Co., France)<
H £33 et =4 API kit (50CHL, Biomerieux Co., France) o] &3 Al 3}3st%
54 % 16S rRNA @714 9S Sstol FAsAT. 16S rRNA @719 46171
B 9] genomic DNA F% <2 Genome DNA kit (Q-Biogene, USA)

il
>
o
EL
:L
e
_Y‘i Iz

Fo AL A% 165 rRNA FE§ primers FATE So] %



primer & A}-£3F9tH(Table 1). PCRS genomic DNA 257 g2 template® 3}, Zag
DNA polymerase (TaKaRa Co., Japan) 25 unit2 3 7}3}o] Palmcycler (Corbett
Research., Australia)s AF&3te] Fdsdth. PCR &£&Xx72 95TCo|A 521
pre—denaturationS 83t1, 72CoA 10&7F post-elongations 2833 th. PCRo

9lste] TZH @2 Qiaquik gel extration kit (Qiagen Co., Germany)E A}-8 3}

e}

5|3 & pGEM-Teasy vector (Promega Co., USA)°l ligationd} 3 t}. Ligation DNA

w/mL)7F ¥ LB aAufA| o] Zdste] 37TColA] 12417 I ® wieksto] Qiaprep
spin miniprep kit (Qiagen Co., Germany)2 2 plasmid DNAES F &30, Az
plasmide A& 8L EZcoX 1 (TaKaRa Co., Japan)2 2 digestions}o] A U® ©@H 9
A71E 9 F o7 AdAT el o=t AVIHES AASAT. A7IA

g 454 HA= Gene Bank databaseo] T 5% HRE o= Blast programel

o) ato] 214l a9l T (20).



Table 1. Sequences of the oligonucleotide primers used in this

experiment
Primers Oligonucleotide sequences(5’ — 3’ )
Forward : GCGGCGTGCCTAATACATGCAAGTCG
LeuP

Reverse : GACCCGGGAACGTATTCACCGCGGC




Genomic DNA extraction

l
PCR amplification of 16S rDNA using LAB specific primer
l
purification of PCR product
l
PCR fragment ligation to pGEM-T Easy Vector
l
transformation to the £ co/i strain TG1
l
incubation on LB plates containing 50 pxg/mL ampicillin
l
transformant toothpicking into LB broth containing 50 gg/mL ampicillin
l
incubation for 12 hours at 37T
l
preparation of recombinant plasmid DNA
l
confirmation of the insert DNA by digestion with restriction enzyme EcoR I
l
get the sequence data commission to Korea Basic Institute
l

sequence database searches in GeneBank using the program BLAST

Figure 1. 16S rRNA gene sequencing procedure for the

microganism from kimchi
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A 3 A Helicobacter pylori w2k F 9

1 oMA e mE AsE

BT wAzte] e AEEE XAFE7] ko] 30Tl Al 2447 A uj ok 3t
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4. Helicobacter pylori® A &4

AH A BEEE FATFORZEE A pylorr AAE ZFAEH7] 918k, 10% horse
serum (GIBCO., USA)o] #7}¥ brucella (Difco., France) A= 1% (v/v) HAF
ko] 37T, CO2 10% incubator(ASTEC., Japan)S AF&3l9 a1 3 d&EEE 24357 ¢

A1 Lacker(Vision., Korea)E AF-&3}t}h. Brucella H3-ul x|l A pyvlors 400 nlL=

et et oy Wyt d paper diskE &@] 3 fabdt eSS 100 Ly &
F3F 37T, 10% incubatoroll A 24A17F 8] %3le] disk 799 A& 3o YAHAFLE
S F AA%SE SAGAT. ol fFATHIG S WMEE MRSE A&t

MRSHIA] A ¥ % sodium acetate, tween 03} & XM Eol A pviorrdl AES A
& g dve Bae wedl), ¥ AddAs A F kA ARS A 1 LY
proteose peptone NO.3 10 g, beef extract 10 g, yeast extract 10 g, dextrose 20 g,
ammonium citrate 2 g, magnesium sulfate 0.1 g, manganese sulfate 0.05 g,
dipotassium phosphate 2 g2 W3 MRSE Z A 3le] AFE3U . 27+ HE MRS

5 A183 9

=

5. Urease &4 A =23

HAAZTY 89 AT A pvloridl A TS A7) 98t urease €4S
ZAsAY. A pvlor’s BHI (Difco.,, France) AAwixo] Adwjek & 5 mL
A pylori ke AR (9950xg, 10 min, 4C)% & PBS (phosphate buffer
saline)2 23] A% % PBSE 7lsto] &% 5 mL= 233t BHIHA wjA]o PBS=
A = dAgsto] E=vlE A pvlors MSFEANE 2% (v/v) HF3ATE. MRS A ul) %] o
A 30C= 24X 7 W Fd el s AAEE (9,950xg, 5 min, 4CT)%F 0.45 gm

filter (Milipore Co., USA)Z o 3gk njefd & Z+7F 10% (v/v), 20% (v/v)& HE3h

_10_



37C, 10% CO- incubatorel] 24A17F v &F&lATH(5). Urea WA 8iA ol A pylori®t 4t
7ol E3d W 5% (v/v)E HF T 33X T 08 HFoE Asgoll A FHE

Wae Z4sgth UETOZE urea AAMAC] Fibit Aol ArhEA ¢

I A pylorrr FES Wk Ao = A1, 12, 24, 38, 53).
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A4 pAEF FRAEY L G

of JdFHNE At HAASAT AT YA ZA= Kobayashi F9(30) W&
Wasle] 1 N HCIE AFE3te] pH 3.002 ZA3 MRS A u]Ao pepsin (Sigma
Co., USA)E 1,000 unit/mL7} H %% H7lstdvh. a8 dFE5 MRS A 1%
(v/v) BFskar 30CelA 244 2F wieFgt & A2 (9950xg, 5 min, 4C)sto] 4
AL AAStT TAE 3FeAT. pH 3.08 0.05 M sodium phosphate 8 <3} 2139
e Zzy FA Ay FaEoz Hrtsto]l 30TCANA 2A1F & 0.05 M sodium phosphate
gz} g yAon AP FAFS HHEFEZ 1084 10'~100 74A F4 T F Z
Egeto] aAlwfA e 100 pLE ='Zako] wjeFstdth. 30T oA 48412 wj ek = FA A
colony?] & A3t A Aol gt AL njustdt. a5 3W
=

© ®YdFE MRSel g = (30T, 2443 SAF

olFHEFEe A= MRS dAuA]o] 045 pm filter (Milipore Co., USA)ZE o] 3} A
¥ oxgall (Sigma chemical Co., USA) €945 03% % 05%7F S =5 #H7Fsk3lt).
o lFEFol digd WA AT dolA 2A7F 5ok wjFs wjgHE 7H7}

==
T
A E2(9950xg, 5 min, 4C)ste] A NS AAs L dAE 5T F AdeEdFdS
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A 1A BRANAN Helicobacter pylori 2 A 4k & &

7P, AR R Wk A A 8E = A
FR3te] v vl AAE HESdE A 9S4 5te] MRS H ha) %] of A
48X 7F v okl Tl 2% CaCOs7F e-% MRS A iAo tooth pickste] W3S &

(
=

F wol A e HAA HF7)e

o
oY
il

det= colony® frAtdow FAAO=R
4175601 st AHS AAA I = FATETE L9 o, ols T A pvlord As
o] &5 4% Aty o] B wFE BAE 7] AzkA A ML5, CL1, MDI

W CH2= 9 A3} t}.

H pyloris A= B8 473 ML5, CL1, MD1 % CH29 A eshz wjokst
A 9 FoAbsS B3 g d 54, 16s rRNA 971449 £4% 53 £AAE A

SRS ARkt Z2EdF 455 MRSHA O HFste] 2443 A7)wl ekl gram
s 3 5 FegdvFdoer wF A3 (Table 2, Fig. 2), ¥& 5 ML5, CLI,
12+ 2dFde el en colony: 4% EF &

=3 ol xWe MDIle] AFe R ML5 CLI, CH2v F=gglon ML5 CLI,
2P S CH2E $44S ek 48ed 5402 API 50 CHL kit®

T 2YETo GHASS HET A= Table 3o YeERUAch #dEFo 16s

RNA 9714 <8 BASE B3 #F5AHL 95t B dF 4702 HE chromosomal

1

DNAE F%3}3 primer LeupE T3] 54 F 912 DNAE PCRO 93] TZ390.

- 14 -



I ML52 1,470 bpE, CL1 1,381 bps, MD12 1,504 bps, CH2> 1,381 bps 2

iih)

T 9]oJz 16S rRNA 971449 & #4382 (Fig. 4, 5, 6, 7) Blast program< A}

o,
o

of A HAEgY. B8 ML5, CL1, MDI1, CH2S zZtzt Zactobacillus

=4

of
ol
2L

saker 99%, Lactobacillus saker 99%, Pediococcus pentosaceus 99%, Lactobacillus
saker 98% 2] TS UetlAo. B8 F ML5SS Zactobacillus saker ML5, CL1<&
Lactobacillus  saker CL1, MDI1L  Pediococcus pentosaceus ND1, CH2<
Lactobacillus sakei CH2E 2t7 W stSl 0w Fig. 7014 16S rRNA A7IAE& 7%
= o] ZETFEY e bacteria®h] AT TAEA AAE HER AT

_15_



Table 2. Morphological and metabolic characteristics of

the isolated strains ML5, CL1, MDI1 and CH2

characteristics ML5 CLI MDI CH?
Gram-stain + + + +
Morphology rod rod coccus rod
Colony circular circular circular circular
Colony
smooth smooth rough smooth
surface
Colony cream cream cream milk
color color color color color
colony
. opaque opaque opaque opaque
opacity
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Figure 2. Gram staining of the isolated strain

1. Isolate MLD5, 2. Isolate CL1, 3. Isolate MDI, 4. Isolate CH2
Gram stain kit, BD Co., USA

magnification
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Table 3. Sugar utilization of the isolated strains ML5, CL1, MDI

and CHZ.
Reaction ML5 CL1 MD1 CH2 Reaction ML5 CL1 MD1 CH2
control - - - - Esculine + 0+ o+ 4
Glycerol - - - - Salicine - + + +
Erythritol - - - - Cellobiose + + + -
D-Arabinose - - - - Maltose - -+ -
L-Arabinose + o+ o+ + Lactose S
Ribose + o+ o+ + Melibiose + -+ o+
D—-Xylose - - 4 - Saccharose + - + +
L-Xylose - - - - Trehalose -+ o+ 4+
Adonitol - - - - Inuline - -+ -
B-Methyl-xyloside - - - - Melezitose - - - -
Galactose + o+ o+ + D-Raffinose - -+ -
D-Glucose + 0+ o+ 4 Amidon - - - -
D-Fructose + o+ 4+ + Glycogene - - - -
D-Mannose + o+ o+ + Xylitol - - - -
L-Sorbose - - - - B -Gentiobiose - + + +
Rhamnose -+ - - D-Turanose - - - -
Dulcitol - - - - D-Lyxose - - - -
Inositol - - - - 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 -+ o+ + 2 keto—gluconate - - - -
Arbutine -+t + 5 keto—gluconate - - - -
Incubation at 30C for 48 hours
+ ! positive reaction, — : negative reaction
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CCGCCAGCGC GTCTAATCAT GCAAGTCGAA CGCACTCTCG

TCCTGATTGA
CCTAAAGTGG
ATGGTGTAGG
GTTAGTTGGT
TCCGCCACAC
TTCCACAATG
CGTAAAACTC
ATCCAACCAG
AGCGTTGTCC
AAAGCCTTCG
GACAGTGGAA
GAAGGCGGCT
ATTAGATACC
CCCTTCAGTG
GAAACTCAAA
GCAACGCGAA

TAAACATTTG
GGGATAACAT
GTTGAAAGAT
GAGGTAAAGG
TGGGACTGAA
GACGAAAGTC
TGTTGTTGGA
AAAGCCACGG
GGATTTATTG
GCTCAACCGA
CTCCATGIGT
GTCTGGTCTG
CTGGTAGTCC
CCGCAGCTAA
GGAATTGGCG
GAACCTTCCC

CCCTTCGGGG ACAAAGTGAC

TGGGTTAAGT CCCGCAACGA

CTCTAGTGAG ACTGCCGGCG

CCCCTTATGA CCTGGGCTAC

CGAGGTTTAG CTAATCTCTT

ACATGAAGCC GGAATCGCTA

GCCTTGTACA CACCGCCCGT

ACCCTCGGAG

CCGCCTCTAG

AGTGAGTGGC
TTGGAAACAG
GGTTTCGGCT
CTCACCAAGA
ACACGGCCCC
TGATGGAGCA
GAAGAATGTA
CTAACTACGT
GGCGTAAAGC
AGAAGTGCAT
AGCGGTGAAA
TAACTGACGC
ATGCCGTAAA
CGCATTAAGC
GGGGTCCACA
AGGTCTTGAC

AGGTGGTGCA TGGTTGTCGT
GCGCAACCCT TATTACTAGT
ACAAACCGGA GGAAGGTGGG

ACACGTGCTC CAATGGATGG

GGACGGGTGA
ATGCTAATAC
ATCACTTTAG
CCGTGATGCA
AACTCCTACG
ACGCCGCGTG
TCTGATAGTA
GCCAGCAGCC
GAGCGCAGGG
CGGAAACTGG
TGCGTAGATA
TGAGGCTCGA
CGATGAGTGC
ACTCCGCCTG
CAAGCGGGGG
ATCCTTTGAC

TTTAGATTGA AGGAGCTTGC

GTAACACGTG
CGCATAAAAC
GATGGACCCG
TAGCCGACCT
GGAGGCGCCC
AGTGAAGAAG
ACTGATCAGG
GCGGTAATAC
CGGTTTCTTA
GAAACTTGAG
TATGGAAGAA
AAGCATGGGT
TAGGTGTTGG
GGGAGTACGA
AACAGGTGGT
CACTCTAGAG
CAGCTCGTGT
TGCCAGCATT
GACGACGTCA
TACAACGAGT

AAAACCATTC TCAGTTCGGA TTGTAGGCTG

GTAATCGCGG ATCAGCATGC CGCGGTGAAT

CACACCATGA GAGTTTGTAA CACCCAAAGC

GTGACAATGG

1470

Figure 3. 16S rRNA gene sequence of the isolate
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GGTAACCTGC
CTAACACCGC
CGGTGCATTA
GAGAGGGTAA
ACAAGGAATC
GTTTTCGGAT
TAGTGACGGT
GTAGGTGGCA
GTCTGATGTG
TGCAGAAGAG
CACCAGTGGC
AGCAAACAGG
AGGGTTTCCG
CCGCAAGGTT
ATAATTTGAA
ATAGAGCTTT
CGTGAGATGT
TAGTTGGGCA
AATCATCATG
TGCGAGACCG
CAACTCGCCT
ACGTTCCCGG

CGGTGAGGTA

ML5
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GGGCCCGACG
CCTAATACAT
TAAACATTTG
GGGATAACAT
GTTGAAAGAT
GAGGTAAAGG
TGGGACTGAG
GACGAAAGTC
TGTTGTTGGA
AAAGCCACGG
GGATTTATTG
GCTCAACCGA
CTCCATGTGT
GTCTGGTCTG
CTGGTAGTCC
CCGCAGCTAA
GGAATTGACG
GAACCTTACC
ACAAAGTGAC
CCCGCAACGA
ACTGCCGGTG
CCTGGGCTAC
CTAATCTCTT
G 1381

TCGCATGCTC
GCAAGTCGAA
AGTGAGTGGC
TTGGAAACAG
GGTTTCGGCT
CTCACCAAGA
ACACGGCCCA
TGATGGAGCA
GAAGAATGTA
CTAACTACGT
AGCGTAAAGC
AGAAGTGCAT
AGCGGTGAAA
TAACTGACGC
ATGCCGTAAA
CGCATTAAGC
GGGGCCCGCA
AGGTCTTGAC
AGGTGGTGCA
GCGCAACCCT
ACAAACCGGA
ACACGTGCTA
AAAACCATTC

CCGGCCGCCA
CGCACTCTCG
GGACGGGTGA
ATGCTAATAC
ATCACTTTAG
CCGTGATGCA
GACTCCTACG
ACGCCGCGTG
TCTGATAGTA
GCCAGCAGCC
GAGCGCAGGC
CGGAAACTGG
TGCGTAGATA
TGAGGCTCGA
CGATGAGTGC
ACTCCGCCTG
CAAGCGGTGG
ATCCTTTGAC
TGGTTGTCGT
TATTACTAGT
GGAAGGTGGG
CAATGGATGG
TCAGTTCGGA

TGGCGGCCGC
TTTAGATTGA
GTAACACGTG
CCCATAAAAC
GATGGACCCG
TAGCCGACCT
GGAGGCAGCA
AGTGAAGAAG
ACTGATCAGG
GCGGTAATAC
GGTTTCTTAA
GAAACTTGAG
TATGGAAGAA
AAGCATGGGT
TAGGTGTTGG
GGGAGTACGA
AGCATGTGGT
CACTCTAGAG
CAGCTCGTGT
TGCCAGCATT
GACGACGTCA
TACAACGAGT
TTGTAGGCTG

GGGAATTCGA
AGGAGCTTGC
GGTAACCTGC
CTAACACCGC
CGGTGCATTA
GAGAGGGTAA
GTAGGGAATC
GTTTTCGGAT
TAGTGACGGT
GTAGGTGGCA
GTCTGATGTG
TGCAGAAGAG
CACCAGTGGC
AGCAAACAGG
AGGGTTTCCG
CCGCAAGGTT
TTAATTCGAA
ATAGAGCTTT
CGTGAGATGT
TAGTTGGGCA
AATCATCATG
TGCGAGACCG
CAACTCGCCT

TTGCGGCGTG
TCCTGATTGA
CCTAAAGTGG
ATGGTGTAGG
GTTAGTTGGT
TCGGCCACAC
TTCCACAATG
CGTAAAACTC
ATCCAACCAG
AGCGTTGTCC
AAAGCCTTCG
GACAGTGGAA
GAAGGCGGCT
ATTAGATACC
CCCTTCAGTG
GAAACTCAAA
GCAACGCGAA
CCCTTCNNNG
TGGGTTAAGT
CTCTAGTGAG
CCCCTTATGA
CGAGGTTTAG
ACATGAAGCC

Figure 4. 16S rRNA gene sequence of the isolate CLI

_20_

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380



61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
%61

1021
1081
1141
1201
1261
1321
1381
1441
1501

GCGGCGTGCC
TACAGATTGA
TGCCCAGAAG
CGCATGGTTT
TAGCTAGTTG
AATCGGCCAC
TCTTCCACAA
CTCGTAAAGC
GTATTTAACC
CAAGCGTTAT
TGAAAGCCTT
AGGACAGTGG
GCGAAGGCGG
GGATTAGATA
CGCCCTTCAG
TTGAAACTCA
AAGCTACGCG
TTCCCTTCGG
GTTGGGTTAA
CACTCTAGTG
TGCCCCTTAT
CGCGAGGTTA
CTACACGAAG
GGGTCTTGTA
TAACCTTTTA
GGTA 1504

TAATACATGC
GATTTTAACA
TAGGGGATAA
TCTTTTAAAA
GTGAGGTAAA
ATTGGGACTG
TGGACGCAAG
TCTGTTGTTA
AGAAAGCCAC
CCGGATTTAT
CGGCTCAACC
AACTCCATGT
CTGTCTGGTC
CCCTGGTAGT
TGCTGCAGCT
AAAGAATTGA
AAGAACCTTA
GGACAGAATG
GTCCCGCAAC
AGACTGCCGG
GACCTGGGCT
AGCTAATCTC
TCGGAATCGC
CACACCGCCC
GGAGCTAGCC

AAGTCGAACG
CGAAGTGAGT
CACCTGGAAA
GATGGCTCTG
GGCTCACCAA
AGACACGGCC
TCTGATGGAG
AAGAAGAACG
GGCTAACTAC
TGGGCGTAAA
GAAGAAGTGC
GTAGCGGTGA
TGTAACTGAC
CCATGCCGTA
AACGCATTAA
CGGGGGCCCG
CCAGGTCTTG
ACAGGTGGTG
GAGCGCAACC
TGACAAACCG
ACACACGTGC
TTAAAACCAT
TAGTAATCGC
GTCACACCAT
GTCTAAGGTG

AACTTCCGTT
GGCGAACGGG
CAGATGCTAA
CTATCACTTC
GGCAGTGATA
CAGACTCCTA
CAACGCCGCG
TGGGTAANAG
GTGCCAGCAG
GCGAGCGCAG
ATTGGAAACT
AATGCGTAGA
GCTGAGGCTC
AACGATGATT
GTAATCCGCC
CACAAGCGGT
ACATCTTCTG
CATGGTTGTC
CTTATTACTA
GAGGAAGGTG
TACAATGGAT
TCTCAGTTCG
GGATCAGCAT
GAGAGTTTGT
GGACAGATGA

AATTGATTAT
TGAGTAACAC
TACCGTATAA
TGGATGGACC
CGTAGCCGAC
CGGGAGGCAG
TGAGTGAAGA
TAACTGTTTA
CCGCGGTAAT
GCGGTICTTTT
GGGAGACTTG
TATATGGAAG
GAAAGCATGG
ACTAAGTGTT
TGGGGAGTAC
GGAGCATGTG
ACAGTCTAAG
GTCAGCTCGT
GTTGCCAGCA
GGGACGACGT
GGTACAACGA
GACTGTAGGC
GCCGCGGTGA
AACACCCAAA
TTAGGGTGAA

GACGTACTTG
GTGGGTAACC
CAGAGAAAAC
CGCGGCGTAT
CTGAGAGGGT
CAGTAGGGAA
AGGGTTTCGG
CCCAGTGACG
ACGTAGGTGG
AAGTCTAATG
AGTGCAGAAG
AACACCAGTG
GTAGCGAACA
GGAGGGTTTC
GACCGCAAGG
GTTTAATTCG
AGATTAGAGG
GTCGTGAGAT
TTAAGTTGGG
CAAATCATCA
GTCGCGAGAC
TGCAACTCGC
ATACGTTCCC
GCCGGTGGGG
GTCGTAACAA

Figure 5. 16S rRNA gene sequence of the isolate MDI
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GCGGCGTGCC
CTGATTGATA
TAAAGTGGGG
GGTGCAGGGT
TAGTTGGTGA
GGCCACACTG
CCACAATGGA
TAAAACTCTG
CCAACCAGAA
CGTTGTCCGG
AGCCTTCGGC
CAGTGGAACT
AGGCGGCTGT
TAGATACCCT
CTTCAGTGCC
AACTCAAAGG
AACGCGAAGA
CTTCGGGGAC
GGTTAAGTCC
CTAGTGAGAC
CCTTATGACC
AGGTTTAGCT
ATGAAGCCGG
C 1381

Figure 6. 16S

TAATACATGC
AACATTTGAG
GATAACATTT
TGAAAGATGG
GGTAAAGGCT
GGACTGAGAC
CGAAAGTCTG
TTGTTGGAGA
AGCCACGGCT
ATTTATTGGG
TCAACCGAAG
CCATGTGTAG
CTGGTCTGTA
GGTGGTCCAT
GCAGCTAACG
AATTGACGGG
ACCTTACCAG
AAAGTGACAG
CGCAACGAGC
TGCCGGTGAC
TGGGCTACAC
AATCTCTTAA
AATCGCTAGT

AAGTCGAACG
TGAGTGGCGG
GGAAACAGAT
TTTCGGCTAT
CACCAAGACC
ACGGCCCAGA
ATGGAGCAAC
AGAATGTATC
AACTACGTGC
CGTAAAGCGA
AAGTGCATCG
CGGTGAAATG
ACTGACGCTG
GCCGTAAACG
CATTAAGCAC
GGCCCGCACA
GTCTTGACAT
GTGGTGCATG
GCAACCCTTA
AAACCGGAGG
ACGTGCTACA
AACCATTCTC
AATCGCGGAT

CACTCTCGTT
ACGGGTGAGT
GCTAATACCG
CACTTTAGGA
GTGATGCATA
CTCCTACGGG
GCCGCGTGAG
TGATAGTAAC
CAGCAGCCGC
GCGCAGGCGG
GAAACTGGGA
CGTAGATATA
AGGCTCGAAA
ATGAGTGCTA
TCCGCCTGGG
AGCGGTGGAG
CCTTTGACCA
GTTGTCGTCA
TTACTAGTTG
AAGGTGGGGA
ATGGATGGTA
AGTTCGGATT
CAGCATGCCG

TAGATTGAAG
AACACGTGGG
CATAAAACCT
TGGACCCGCG
GCCGACCTGA
AGGCAGCAGT
TGAAGAAGGT
TGATCAGGTA
GGTAATACGT
TTTCTTAAGT
AACTTGAGTG
TGGAAGAACA
GCATGGGTAG
GGTGTTGGAG
GAGTACGACC
CATGTGGTTT
CTCTAGAGAT
GCTCGTGTCG
CCAGCATTAA
CGACGTCAAA
CAACGAGTTG
GTAGGCTGCA
CGGTGAATAC

rENA gene sequence of the isolate
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GAGCTNGCTC
TAACCTGCCC
AGCACCGCAT
GTGCATTAGT
GAGGGTAATC
AGGGAATCTT
TTTCGGATCG
GTGACGGTAT
AGGTGGCAAG
CTGATGTGAA
CAGAAGAGGA
CCAGTGGCGA
CAAACAGGAT
GGTTTCCGCC
GCAAGGTTGA
AATTCGAAGC
AGAGCTTTCC
TGAGATGTTG
GTTGGGCACT
TCATCATGCC
CGAGACCGCG
ACTCGCCTAC
GTTCCCGGGT

CH2
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Lactobacillus sakei AB183697
Lactobacillus sakei AB124845
CH2
CL1
Lactobacillus saker AY204895

Lactobacillus sakei AY204897
Lactobacillus sakei AY204893

_E ML5

_ Lactobacillus sakei AY442936
Lactobaciilus brevis ATCC 14869
Lactobacillus Plantarum AY590777
Lactobacillus manihotivorans AF000162

I:Pediococcus pentosaceus DQ267152
| Pediococcus pentosaceus AY675245

| MD1

Pediococcus pentosaceus AY675243
Pediococcus pentosaceus AF515227

{ Pediococcus acidilactici AJ305322
Pediococcus claussenii AJ621555

l J
0.1

Figure 7. Phylogenetic relationship between Lb. sakeir ML5, Lb.
saker CL1, Ped pentosaceus MDI1, Lb. saker CH2 and other related

bacteria based on 16S rRNA gene sequence
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A 3 A Helicobacter pylori A FAF o EA

1LoMFAel dE AEE

BT F Lo sakei MLS, Lo sakei CL1, Ped pentosaceus MD1, Lb. sakei CH2

S 30ColA 4827 AW FeEA wf 4Azvket FHEE A0 W FAI e wh
AEEE ARSI TR EE 394 WG dFE FAse] HHEAR el
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2 ety Atk Fig. 99 #Zo] 495 25 NaCl % 0%~3%HoA Ao 5.0 °]7%
S Yeo ASZ7F GAs Y. BEd S 5 Lb sakel ML, Ped pentosaceus
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T2 =A4slo] F#AZ Yl Aok Fig. 103 o] B2 F 4% &5 pH 50004
H pH 10.07h#1 ¢ 9ol & A5st ot pH 5.0 ot pH 10.0 ]l = w473
adte ASEE YEUHAY. BT F Lo saker ML5, Lo sakei CL1, Ped
pentosaceus MD1, Lb. saker CH29] A pHE 7.002 e

4. Helicobacter pylori A& &4

B HF Lo saker M5, Lb. sakei CL1, Ped pentosaceus MD1 L Lb. saker
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i
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flo
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2t b, saker CH2 9] urease &4 Ad=g ztol& 11% ooz YEryth 20%
cbat v G A MANM = Lb saker ML57F Ad|Eo] 7b AA YEWI Ped
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Figure 8. Growth curves of Lb. sakei ML5, Lb. sakei CLI, Ped.

pentosaceus MDI1 and Lb. sake/ CH2 in MRS broth at 30C

All values were mean = S.E.(n=3)

- 27 -



Asoo
o
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NaCl concentration(%)

Figure 9. Effects of the NaCl concentration on growths of Lb.
saker ML5, Lb. sakei CLI1, Ped pentosaceus MDI and Lb.
saker CH2

Incubation in MRS broth containing 0~7% NaCl at 30°C for 24 hours

All values were mean + S.E.(n=3)
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Initial pH

Figure 10. Effects of the initial media pH on growths of Lb.
sakel ML5, Lb. sake: CL1 and Ped pentosaceus MDI and Lb.
saeker CH?2

Incubation in MRS broth to adjust the pH 4~12 at 30C for 24 hours

All values were mean = S.E.(n=3)
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Figure 11. Inhibition activity of the LAB against H. pylor:
KCCM41756

Incubation in brucella 10% horse serum plate at 37C and 10% CO- for 24 hours

—

. control: MRS broth (x25, 100x0)
2. Lb. saker ML5
. Lb saker CL1

. Ped pentosaceus MD1

o~ W

. Lb. saker CH2
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Figure 12. Urease activity of H. pylori by the LAB culture
supernatant 10%(V/V) addition
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Figure 13. Urease activity of H. pylori by the LAB culture
supernatant 20%(V /V) addition
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Figure 14. Acid tolerance of the LAB in 0.05M sodium phosphte
at pH3.0

All values were mean = S.E.(n=3)
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Figure 15. Acid tolerance of the LAB in the artificial
gastric juice at pH 3.0

All values were mean + S.E.(n=3)
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WAl A 4% BedFE BT AFPgA Be AELE dd A8 F
sete] goz o]¥d F s Ao A=t 98 AH gl mLaky] A
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AFHFFol st AIYAdS FAS 7] Aste] L dF Lo saker MLS, Lb. saker
CL1, Ped pentosaceus MD1, Lb. sake/ CH29 A3 d gld wjoFoy} ol 39 A
A AldS AR g dSE 7 03% (v/v)eF 05% (v/v) oxgalle] &#% MRS
30ColA 2443 &t wiFstdtt. A oAfes AdsFE SAHS vugd o=
Adres A &R 345t 3HA SA4% A FEAE el 2 A% 0.3%

¥ 2715 (10°~10" CFU/mL)E 4
st 2719 98~100%9 =2 AES YEI AL (Fig. 16), 0.5% oxgallell 4] &= ¢
B F 4% BF 2717 (10°~10° CFU/mL)E FA8tdA 99% ol 49 % AFE
5 HY(Fig. 17). 219 437l 98 FHste] Fo=z =937 wio o]}
A3 zAoA AHF 7] Ysl]  pepsin (1,000 unit/mL)olA 22417 A7 & 0.3%
oxgallell Al 24413t A glsto] AE&E Fletilth. Fig. 183 Zo] EeldF 45
oxgall A2l @9 27|59 96~98%= =2 AEES Bt 4 T (56)o] Hiud F
A ulo| A E8 3 Lactobacillus sp. FF-30] A3 Aol o] A ggAlo] &= whd
Tl AEE] 6%= YEE Mol vt 2 AFolA Y BT Lo saker ML5,
Lb. saker CL1, Ped pentosaceus MD1, Lb. saker CH2E 99%°9] =& WA o 7%

-
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al
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Figure 16. Bile resistance of the LAB against 0.3% oxgall
media

All values were mean + S.E.(n=3)
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Figure 17. Bile resistance of the LAB against 0.5% oxgall
media

All values were mean + S.E.(n=3)
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Figure 18. Bile resistance of the LAB against 0.3% oxgall
after treatment for 2h in artificial gastric juice of pH 3.0

All values were mean * S.E.(n=3)
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Figure 19. Hemolysis test for the LAB

7% horse blood contain blood agar base plate at 37C 5% CO for 48 hr
1. 2b. saker ML5, 2. Lb. saker CL1, 3. Ped pentosaceus MD1, 4. Lb. sakei CH2
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A 9 WA 5ol Aol A TS H ARE o] &3te] 9 AYFS BN
o)tk o AHF el o AHAEST FHE AE gF HE R A2 stHA v

ureaseE EH|5lo] A= dZA] o7 WHIAZ O R A gastrino] &3 YitEN] =

A5 vAGH R frelA fFEgrh o= Qs A5, AY 2 4 5 ZEWeo o]
At 1 8H o2 bismuth# A, netronidazole, amoxicillin, tetracycline2 X*73+&l= 37}

A FEAE BA Folstu YAW B #SE, FHAL WA, AWAFAH WA
93w g Fe EAbar

2ol A pylorl AFA, AET A8 A o oliz HAeHA

A7 A Qo B AFes oy HAEZE T v /9 Aa TEeAE
ol AAXZHY A pyloridA FAol =2 FA7S AE3Ie urease A A W
AAA AR A S 9. BElRATY A pviorr SATE TS $5)

o] paper disk assay® AEE SAH A EAT 4T BT A pyloris A EE
Aoz Yeyz 2 F Aol N F AL Ped pentosacers NDI1o| S
A

1L t}aFe] urease AA <], o] ureases

ot

pHE A5AA Yoo Zsk Ak 2dAME A pyviordt Aold = AEE ToFE

Aoz dH AUt UreaseZ S AAlst= Aol A pvlorrdl WS g e

o

Wlo]l & 4 gl7] wiEe] BT urease TA JAE A A B AT 4F
kA o] HIbES BHI HA|uf Aol 10% 2 20% =2 =431 urease &4 A &
HE FAT A3 10% AT FGA A HIbel A Bk 20% AR v A o A
7holl A urease &4 oAl EHrF 3wl o] =LA dEbskTE 10% Akt u] A ol o
NE Ped pentosaceus MDI1°], 20% WA oAM= Lb saker ML57Y 73t
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