Korean J. Food & Nutr. Vol. 26. No. 1, 35~43 (2013) THE KOREAN JOURNAL OF
http://dx.doi.org/10.9799/ksfan.2013.26.1.035 UI_Eﬁl EO(S' Ootgrg_l X|

FOOD AND NUTRITION

Helicobacter pylori 2 M=2H|0]
0| A2 A
R - 0/ - =Y - AHE - S

hdvsta AEAE st () uA ool 2

m}
r2£
r:
Ell
c
Ol
0ok

.E

0>
fol
ic]

Synergistic Inhibition of IgY, Auricularia auricula, and Lactic Acid Bacteria from Kimchi and
Tarak on Helicobacter pylori
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Abstract

The substances of lactic acid bacteria (LAB) isolated feom Kimchi and Tarak, L. mesenteriodes LAB kw5, and S.
thermophilus LAB KW15 were investigated for growth effect of Helicobacter pylori with IgY and Auricularia auricula.
Inhibition of H. pylori was confirmed at LAB KWS5 and KW15 supernatants. Interestingly, anti-H. pylori substance in LAB
KWS5 and KW15 supernatants were sensitive to lipase, but insensitive to protein hydrolase and carbohydrate hydrolase. The
inhibition zone toward H. pylori was not shown with the lipase-treated supernatants. Therefore, there seemed to be lipid-like
substances in the cultures. By the analyses with gas chromatography, undecanoic acid (Ciiy), palmitic acid (Ci¢y), stearic
acid (Cisy0), and oleic acid (C;s;) were detected at the culture substances from L. mesenteroides LAB KWS5 and S.
thermophilus LAB KW15, and more eicosadienoic acid (Cy.) from L. mesenteroides LAB KWS5. Anti-H. pylori substances
of LAB with IgY and 4. auricula extract were analyzed for inhibition effect of H. pylori. The inhibition increased more
by the range from 57% to 86% by the mixture. The substances with IgY and A. auricula extract showed more effective
inhibition of H. pylori than single or double trials.
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Helicobacter pylori'= 919, A191%, o103, 91 0 5t 71ede L0714 erhleong 5 2006). |2 H pylori 2
HYmEH 2o AT PO B8 AR AAHR Qo @ ARE SIF AT YU PAAE RIS, Mol
o|(Marshall S 1984, 1988), AARA7|(WHO) Akt 24 FAAZ Qg Hzg, YA #2329 2d, ojof o] sugxﬂ
FFAFRAROS] AAAUSONA 1 prloris ok 52 7h Alpo] 9 Wl @ Hololhx] £Teln) Foke 24
& A1 ZoI2kT ISFATHWHO 1994). H pylori weased] S22 2lato] 2go] ojzhgo] Qe 3, 38 2 ZolA
O3] @ AE Bajiste] Wl ko] ot Ei} o|AStErAE AY F2 AM-EE JAYA metronidazoled} clarithromycin®] W43
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0] E=olx] 3L ) S HH(Debets-Ossenknopp 5 1999; Vasquez 5
1996), S-Eutetol A= HX}F H pylori®] A W/de] 2l
A= Aol

2|2 A A H. pyloris A& R Y5tz $18) v
2o, AARZE, GARE ALY 5L A7d BT
7} tHRoe 5 2002; Kim 5 2007; Cha 5 2006; Schmid 5
1990; Brown 5 2009). 1 Fo|A 4ttt o]-&3h= Wil

o5 RskA ATEA ek A Wl A faktol H pylori

o] &L JAISt= WHE H pyloris Adfiste EFT
AFgo] ST 21& WSl H pylori®] 222 o]
Sabzo] ARl A B o8 A 44 5ol §
Al °ﬂ 7Fs3h7] 8 Ao ALREo(Servin 5 2001; Lee
= 1999). GALFo] WAL tjEA ol Bt BA 0l v e
Al FuAE 24s Uehlle ARAL WEAS 7H= ¥
Efo|=A| E4olw, H pyloriol AaAE Uetll= A3
Yol 24 E B35 Q)rtiKlaenhammer 1988). 3t ¥ 7Lof wh
21 Zihto] Aibst= 77HR]1 9 vtE| 2 2Alo] H pyloriell
iste] S AYUE AL Uk, Hong SolA =
P. pentosaceus CBT SLAwFo A EE] 3t vhg| 2] 24l B9 65
% H pylori] 3 AEaTE BHSFHHKim 5 2003;
Hong 5 2004). {4kt o|&jol| H. pylori®] B&2& AA|5h=
W oRE WAGAL o §IPAL TR B §
A=) ARg-o] AFET QtHKoo & Choe 2001; Bae 5 2003;
Cha S 2006; Cho S 2006). H. pylori®] 22| Z Hato]| Thol
8= adhesiono]] gt FAE o] &3 FF FA(IgY)= Al
o] AR IgY+= T B2 A AA= T FAE AT
2 o] FAA Hotg| o] 27|Yojof Fa3t 4TS A "k
(Lee 5 1991). o] FAE A9 dFolA Fe= At o

r l
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o] IgY(Immunoglobulin Yolk)2tal gttt o) 2|3t IgY7} H. pylori

o] SEAE SRzt ojs] BAEE 7)WLt BHE o}
B3] BaE vk QAR H pylori®] $1H5 BAL oA
3}= 3-sialyl lactose@} Fx] Ao sulfated oligosaccharideo] Z gt
L sulfatide®] EZA|FHER So] AFET HOpekun
5 1999; Mysore S 1999). In vitrool| X S. enteritidis T+ S.
typhlmurzumol IgY 9] A3 &5(binding activity)ol] 2] A=
A&7t Dot sHEcHLee S 2002). 3L, Zhen S(2009)&
QI = LfollAl IgY7t Ao &J3f S. aureusol] Alx+2t
25 3, IgYY] 499 X-& 50~83.3%2 penicillin®]
x]'rrg 333~66.7% Xt} o Eota Husgch
Bo|WHA (Y Auricularia auricula-judae)S TFFA] o]
B-D-gluicane SEAHL =3 A=A 2, FaAW
£, M2e e Zspe] E3rt 2 EATHMa 5 2010,
5 2011; Desbois 2010). Z-o|HAl oA = H. pylori2]
Aot WA FYRAL REAR, TR
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U= =0l H pylori®] 72+ JAE 3t o] A= A
02 FEE1 gt} E3L Ho|HA FEE2 FalMdT &
29] gF2g-o] QIttal 3t th(Fagade & Oyelade 2009).
wetA oAE7HR] SARE, leY, BolulAiate] BEHE B
A% o] Apato] diel B uh gA, ofd TS
£o AFelnA Feh. w3 Relgh GALE, leve} Bolwla
of EAst= H pylori /7% A 245 S5t H pyloriet
wAE A A " N7 o] 82 & U= 7154 AE
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1. A2 o3 2 HiX]|

H Ao ARE-H Helicobacter pylori KCTC 120832 A
A E oA B ko, opBF Y| H pylori 52, 26695,
1061= ZAdeta Sjasto| A Fofiol #=aYs¢ict 2
2|9} gteto = RE £33t fAREY] HiE 0.05% L-cystein
2 #H7Isle] "= Lactobacilli MRS broth T+ agar(Difco
Laboratory, MI, USA)ol| A 37C, 24A|7F St vkl o,
H. pylori== 10% fetal bovine serum(FBS)(Invitrogen, CA, USA)
o] H7}4H Brucella broth = agar(Difco Laboratory, Detroit,
M, US)ol] HE ZF 37Co A microaerobic chamber(Ruskin
Technologies, Jouan, France)l} 10% CO, &-2H]%7](Sanyo,
Osaka, Japan)of| 4] 48A]7F F<t vjeFatAATt

2. Rito| E8REE =5

Ax<} eflgte 2 HE BalH SRkt Streptococcus thermophilus
LAB KW 15, Leuconostoc mesenteroides LTAB KW5(Lee &
2010)2 ARSI T 24417 52t Lactobacilli MRS brothoj] A]
v wigFelS A £2(10,000<g, 5 min)?t & A AL
FH3l pH 7.02.2 RAS}IHTE 0.2 um syringe filter(Sartorius
Stedim biotech, Goettingen, Germany)S ©]-&35}o] A|F35t <,
SAAZ7)7|(llsin Lab Co. Ltd., Dongducheon, Korea)o]] 4]
vacuum gauge 5 mTorr, —70Col|A 72A17t B¢t 54 Ax3s}
Atk TElT ARABS 95 5 A% BUS €F FRe
of o 100 myml FE=2 A53ste] ARSI

3. SR EE9 &4 A2

a-Amylase, [3-glucanase, protease, trypsin, chymotrypsin(Sigma-
aldrich, USA), lipase, pectin hydrolase(Novozyme, Bagsvaerd,
Denmark)] fid A28 B¢ g 240 4L elsin
2} ST 4449 a4 SN (e-amylase: 150~250 units/mg,
protease: >30 units/mg, trypsin: 1,000~2,000 units/mg, chymotrypsin:

>40 units/mg, [3-glucanase: ~1 units/mg, lipase: ~50 units/mg,
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pectin hydrolase: >5 units/mg)& 211, 37 CollA 3A|17F F¢F
YRS A O, 48A]7F v FE H pyloris 10% FBS7) A 71H
[e]
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Brucella agaro]] =3 & 54 A2E ikt Wi 4R dS
spot assayE B3l EAE FAsArh
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ZAE 5] Y3l gas chromatography(GC) 4 &
L3Pstg o, GC H497]7]+= Agilent 7890 GC system=
gatgich BHR 3 942 B 075 ul, AR 2
2 1.0 ul, ZFP-L SPTM-2560(100 m=0.25 mmx0.20 wm) S =2
BAST, 220) £E ZAL 100ToA 487 §7811,
240C7HA] 3C/mino. 2 423 T, 1587 825t B A3}
Atk AR 2L 2T L E 225TCE SR8t Abe] o)A
split ratioS 200:12 3192 ™, He 28t 7|%] sloj| 4] AgE
4 742718 olgeld AUEUS AT PE7]E Flame
ionization detector(FID)& ©]-&3}aL

A3kt

=20 s Sn|dE &N
At Wi A A H pylorio] et =t B4 AFS
3}t 10% FBS7} A7} Brucella brotho]| 4] 48A]7t ]|
100 09] H. pyloriE 10% FBS7} 715 Brucella agaro]|
E=43 B 10 109 L. mesenteroides LAB KW52} S, thermophilus
LAB KW159] 52 Hzd i 4ANS 42 253k
2231 37ColA m2 7|4 Aol Al 48417t vt & B
AHE 8018t o2& Escherichia coli 27, 28, Escherichia
coli O157:H7 NCTC 12079, Cronobacter sakazakii KCTC 2949,
Yersinia enterocolitica ATCC 23715, Staphylococcus aureus
KCCM 12103, Enterococcus feacalis KCTC 2011, Enterococcus
faecium KCCM 12118, Bacillus cereus KCTC 10949] A]&=
Aol gt g+ S4S SHsHAh
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6. F0IHA F&= Al

ZolW| AL blender o] §:3te] mhet F wpagE Zolw)
A 100 gofl 74 2,000 ME o] wyt, FA|staL, 95T o]
AR 3N Adstel G4 &2 shaint
A4 £21(8,000xg, 20 min)3t &
o 4¥2] ethanol & 7F3te] The WAAY| W, BAT 2
oz 4 E9ste] JAE 03 I+ T FHS S5
AER} BLES AAMW cut off 2,000, Sigma-Aldrich, St.
Louis, USA)8}%th =43} tjete 5474 %7]7|(lsin Lab Co.
Ltd., Dongducheon, Korea)o}|A] vacuum gauge 5 mTorr, —70C
oM 72417 B9t B2 AzES Sk

TRFIA, FolMA | H. pylori 5413 37

7. S0|HA F=29| CIEA 24

BolwAl 3% tige] EAE 24 fsto] ARE | g
me] FEZ FH40f 9] high performance liquid chromato-
graphy(HPLC)Z 33}tk HPLCE: YL9110(YOUNG-LIN Co.
Ltd., Korea)& AREslGoH, B2 F 4452 29 05
ml, AYL] 2%+ 50T, A& FUZFS 20 = A gHste] A
23519t ZE-2 SUGAR KS-803 column(8x300 mm)(Shodex
Co. Ltd., Japan)2 AME3FR L, eluent(©]5AH-2 50 mM ammonium
formate buffer(pH 5.5)2. 2 BA35}qct Ex= 4L &&
=74 pullulan series(P-50, 20, 10 ¥ 5)5 o]|-&3}o] retention
meg 24T % 7- A djo) REZACZRE

st

8. lgy 22|~ ¥ It EH

AT 12 AF 5 11LARE Fuich 2314 3]4=3519q
13F7HA] AT HAHe 2 7Y IgY 9] £e& 43
el 2e)dt & ko] AgS S, FRTE T £
stk ALofA] 3087 wykel A1 E](10,000xg, 10
min)5h AL 85k —20TelH WE Bk
IgY 2] A A= IgY purification kit(Thermo, Illinois, USA)E ©]
&oto] st WPz R Igy 975 457 9
3lo] 8 AH Y= H(Enzyme-linked immunosorbent assay; ELISA)
2 Y3} tHRoe 5 2002). =, Y-S tissue culture test
plate(SPL Life Sciences, Namyanju, Korea)ol] @31 4 Col|A] 3}
49 52t g3}t PBS-T(phosphate buffer saline, 0.05%
Tween 20, pH 7.4) buffer2 33] MZ3t & 1% bovine serum
albumin(Sigma-Aldrich, St. Louis, USA)E 250 &) €11, 23C
o A 1A]7F B2t blockingdtsith. ThA] PBS-T buffer= 33] Al
23t 3 1088 B4 HE Ag 2 BEEFAREE 200 w04 ¥,
23To) A 1XZF B3t 8--A|ZTth PBS-T buffer2 33] A2t
% 2nd ab-conjugateZ anti-chicken IgG Ab-HRP conjugateS
3|47 &S 200 1A Fa1 23 Cofl A 1A 5% WA
t}. PBS-T buffer2 33] A|Z3F & TMB chromogen &% 50
W= 93 B2 712 89 100 WS YL I 23ToA 102
5t B AIZITE Stop U2 M HaSOs)2 50 pb¥ o w3
AAAZ] &, 450 nmo]| 4] ELISA reader® ZTY=E =7
bol EAo} lmete] GA 47bE wnite Atk

o
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9. AR, 20|HA, IgYQl H. pylori0l CHEH M= 24|
21}

Folm A &Nt IgY, T2 ARHE FAF i AN
52 Egato H pyloriol Higt £l W2 A3)| A axt
£ st st H pylorio] thEt A& AA s At
AES Y8l F1E 29 A4 A 8 7SR Bt
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Ho|HAL 0.10 mgml, IgY= 1.00 myml, 52 AZREH A
Wik AP oL 078 ngntz AAsto] Zhzto] ojs) ERHE
tissue culture test plateo] 200 A EFsIAch 283 CO,
incubatoro]] Wi FsFHA AJ7tol| wet H pylori] A5 <A
T2 B35 (620 nm)&t BHF5HE AT S oA Aks
a7E sklatgck

Zhig!

| D&
1. Frokt HHQEF AFEIHO| SAME|0]| 2IFH H. pyloriQ] A4
= Mall &2t

thoFst proteolytic enzyme, lipase, carbohydrate hydrolaseS
ﬂﬂ sto] H. pylori 45 Asfiste I+t 22 e 54
< FelstgickFig. 1. A& &l a9l lipase o] &]of ©hH
A B3&f |49 protease, trypsin, chymotrysin, Et<=3HE £
8491 amylase, S3-glucanase, pectin hydrolase& % 2|3t 52
Az FARE g AEAL H pylori®] L AA50] &
o] Fojup &l 5o EFE o= AS & 5 3
At ®HE, lipaseo] A2 AR Mg A A= H
pylori®] A& AAFo] HolA] gt Park 5(2003)9] A
To w74 fehe] uhele] @ A1 proteinase K, trypsin
@ -chymotrypsin, papaino]] 93| &4 o] B o]z] eFtA|qt,
lysozyme, lipase, catalase T== S -glucosidaseo| ] &-AJo| &2l
H3Ath dutAo s v o4l B4 wet aagdd
O3t oF7t 2po) 7k AURAAIT, F52 22 proteolytic enzymeo]]
o Aol UEhA gkskthal sty IBE= H
pyiori®] A%E Ak SakE i AR Fo B U

o

a-amylase

B-glucanase

Protease B-amylase

Lipase Pectinase

Fig. 1. Anti-H. pylori activity of supernatants from lactic
acid bacteria against various enzyme treatment.

LR RE L ERtE RERET IR
4 Bhol AL WY Ao 2EH

ol gt e
Kt ook AP ol el Aabel 248
5171 14511 Gas chromatography(GC) 2412 F3f 33t
A= Fig 29 2ok 52 Ax" fAakt v A A9 X
HFAL ZA3-2 undecanoic acid(Cii.), palmitic acid(Ciey), steraic
acid(Cigy), oleic acid(Cig.1)7} L. mensenteroides LAB KW52} S.
thermophilus LAB KW150]| 4 2% &l 5] %] 1, eicosadienoic
acid(Capn)x= LAB KWSO ARt Upebyte}. 22 bt -84
whatell 2%k 248, 2 A3 Aletell gt S oA, 3%

01\

o, Futolg 2 T Treft nlAE] thsto] A A< B3t
7 BRAEI Qo 2gate] aadd BE Aol7t Sl

w2} 2 37} EolR = AR I A I tHDesbois 2010).
AR FHAFA Fu|YE Aol gt Bt 7|Zo] &
HA QAL QAT AF7H HI AL T AES clectron
transport chain®] o}y, JoFE 54 A, a4 FA A, /\1]
EZY RHRAE A A F, autolysis -1, HARAES] §&, At

3H4 QlAbske] 7H] SOl ogt Ao R deEfA MEP(AHdIeW
T 2010). @wEkA H pylorio] dhel] 2 A7ZKlo] EEgt S
thermophilus LAB KW 159} L. mesenteroides LAB KW57} 2§
AV HjF AP 2] AAF AR oJs) A% oA
7 ek Ao 2 AR, ol2ie ATE vge S

28,896 - Undecanoic(11:0)

= 47.031- Oleic(C18:1n9c)
53.254 - cis-11,14-Eicosadienoic(C20:2)

41274 - Palmitic(C16:0)
45,572 - Stearic(C18:0)

T
70mir

28.895 - Undecanoic(11:0)

7~ 47.030 - Oleic(C18:1n9c)

41276 - Pamitic(C16:0)
45.570 - Stearic(C18:0)

T T T T T T
20 30 40 50 60 70mir

Fig. 2. The analyses with gas chromatography of fatty
acids from (A) L. mensenteroides LAB KW 5 and (B) S.
thermophilus LAB KW 15.
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S0 Aiete et AE #2955 A = F
3 H. pylorioll A5 AAE A FAE &80l &0l AL
2 gohdoh

3. wabkd MFYoy o5t Sn|dE &y
2 Ax8 ikt Mg AAAE H pyloridl] A5 JAE

E2135}17] £)& spot assayS taem, 1 A3t H pylorio]
et A Asfso] QA=A Table 1). g A5t Al
I spot assay= 3 A}, IF 4 Al FollA 53] E
coli O157:H7, E. coli, C. sakazakii S-olA RS A df50] &<l
911, E. coli O157:H7, E. colit= H. pylori®} A 3| FAo] &
AFSHA| UrebstTh E3E o] 9} v|s=gt Aol oSt H. pylori
o Asfet= AR At AR A o) Pseudomonas aeruginosa,
S. typhi, E. coli O157:H728] 1% &4 AZFEHE Aojdttn
B35} tH(Yang 2008). o] 3 13 34 Al Fa3 &
TS A BHT AT AR AR F Al o
Ao AEr 1en wuE 18 34 Azl 3 B
2 YE= g8 AHREE-2 capric acid(Cioyp), lauric acid(Ciay),

it
4
%

Table 1. Anti-bacterial activity of supernatants from L.
mensenteroides LAB KWS5 and S. theromophilus LAB
KWI15 agaist various bacteria

Activity
L S.

mensenteroides theromophilus
LAB KW 5 LAB KW 15

Group Indicator

=

H. pylori KCTC12083
H. pylori 52
H. pylori 26695
H. pylori 1061
Gram E. coli 27
(—) E coli 28
E. coli O157:H7 NCTC12079
E. coli O157:H7 505B
C. sakazakii KCTC2949 +
Y. enterocolitica ATCC23715 -9
S. aureus KCCM12103 —
Gram E. feacalis KCTC2011 —
() E. faecium KCCM12118 — —
B. cereus KCTC1094 + +

F1111111

IR

Activity was expressed as the diameter of inhibition zone against
each sensitive indicator. Degree of clarity of clear zone by growth
inhibition: +++"; 14~22 mn, ++?; 10~13 mn, +; 7~9 mn, —?;

no inhibition zone.

FrAbE, SBA, FolHA S H pylori A543 39

myristic acid(C4y), palmitoleic acid(Cis1), pentadecanoic acid
(Cisy), palmitic acid(Cie), heptadecanoic acid(C,7), straric acid
(Cisy), oleic acid(Cs.1), octadecatetraenoic acid(Cis4), arachidonic
acid(Cy4), eicosapentaenoic acis(Ca:s), behenic acid(Cry), doco-
satetraenoic acid(Cy.4), docosapentaenoic acid(Cy5) 0] S A
Q)0 ™ (Bergsson 5 1999; Benkendorff 5 2005), t}& 13 %
d Aol axzQl Aoz BIEtH(Kabara 5 1972;
Feldlaufer 5 1993). o)== H. pylori®] A5 #ut ofyz} o
E 3l Aol tisiA 733t 3t 84S Hol AEFeHde
A AMEE o Qe SALE 7IYEH

4. F0|HA === CIEA 24

Bouseany S5t oy gAY FAT BAL
HPLCE E3l] =385t A3}, glucose(38.9%)2}F mannose(26.2%)
9] gleFo] =g9kom, 11 2]oj|= galactose(14.26%), xylose(11.06%)
9 fucose(7.31%) 52] usual sugar”} ThoFsHA| £A31L S
o] 2elE] I} (Fig 3). RO R duicularia < BPAR] T
A= B-glucan, glucurono-xylomannan 2 glucomannan®] &
7 QthPeng 5 2010). AT B AT} oA glucose, mannose
9 xylose®] o] vl d Erh= H1} 944 HPLC 2443}
oAl Aol Aoldt A7 EAs= A =R E Fo
WA f2l H. pylori AA| B3 thd-2 glucurono-xylomannan =
< glucomannan©] S -glucan¥} A EAsh= SdE0] H
g 4= Qlo gt AR ETHSong & Du 2012; Jiangwei & Zengyong
2011).

5. gy 97t £

Man
¥3rGlc

Kl

Millivalt [rmi]

17,8967 )

_;LM

1500 2000 2500 3000 3500

477 Z2500¢

e

Fig. 3. Chromatography of acetylated alditols derived
from polysaccharide extracted from A. awricula-judae. Mol
%: Rhamnose(Rha)-1.24, Fucose(Fuc)-7.3, Arabinose(Ara)-
1.02, Xylose(Xyl)-11.06, Mannose(Man)-26.23, Galactose(Gal)-

14.26, Glucose(Gly)-38.89.
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Fig. 4. Changes of IgY activity in egg yolk during the
immunization period.

He 717 Fete] A 97t 5 A= Fig 49 Zrh
I3 HE T 1FA7HA = 3A 97 AeF3AS UEdt
7} 1 o] 2R HAadh= S 07 booster HS
g A3t 105 o] FRE = ] Aedte BE5S Btk 57
FAl FA G7PF 7R =4 vebdeE B, 10FR9= 7t
2 qQ7tE Bt wEtA AL JF F 573 A
S FASHE Aol mgFolzta ALREHITH
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b H. pylori 4= M| &5 &3t

N AR, IgY, FolHA F2d&
ol w2 s Ao HeE 5%
o] ZsFATHFig. 5, 6). IgY, FoHA
S g AsEe RAA, 52
o AAolel B A, lgy Bt Zolulal
A% w2 £ A% Ad=E e
27 Aol 52 Az A2 WF AL
RSt gy} BolAS BEOR FrHe A9 HshEo] 2t
Z} 23.6%, 9.0%<1 HHH, LAB KW53} LAB KW15 S Z2AXN
o &5 A2t 27} 574%, 55.6%2) A% AsHES eh
Sck. Ty} 57 72E S W AYAS Aok A
o ATHEL T0.1:33% Bo|wAat £2 A2 HAF )
o APHRE H7hE A9 €28:54%0.2 AT
IgY, Bolul4, 52 A2 $4k vl AR Eeole] 7
2o WS ATEE52411%)0] 7PF FIF SSH E
3t NS HULeE v X ol A= L. mensenteroides LAB KW5
O} S. thermophilus LAB KW159] S AAZNS dE0F F
7¥st Ak, 242 96.9%, 96.0%= w2 H. pylori®] A&
ERRAITE 1Y Boluils =02 M1 A9 242 62.6%,
342%9 A5 AdE&s EA gyt 52 A" Ak
g AR S, FolwA T2 A=2d ikt g A&
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0.D.620
~
log CFU/ml

Control LAB Ig Y+LAB A.auricula+LAB  A.auricula+IgV+LAB

Composition of test sample

Fig. 5. Synergistic effect of the H. pylori KCTC12083
using the mixture of L. mensenteroides LAB KWS with IgY
and A. auricula-judae. WER: Viability of H. pylori KCTC12083,
&: Absorbance 620 nm.

0.D.620
M
log CFU/ml

T T T T
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Fig. 6. Synergistic effect of the H. pylori KCTC12083
using the mixture of S. thermophilus LAB KW15 with IgY and
A. awricula-judae. m: Viability of H. pylori KCTC12083,
W: Absorbance 620 nm.
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