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This study was undertaken to evaluate the effects of green and taste teas on the in-vitro antimicrobial activity and
vacliolating toxin titer of Helicobacter pylori. Crude aqueous extracts prepared by adding 2 g of tea leaf or powder to
100 ml of boiling distilled water, and sterilized by passing through a 0.22 ym membrane filter. Green tea, coffee, and
ginger tea showed bactericidal activity on H. pylori within 3 hours. Black tea and ssangwha tea also showed
bactericidal activity on H. pylori in 24 hours. Arrowroot tea show no bactericidal effect on H. pylori after 48 hours. Two
fold diluted green tea and coffee decreased(1/10,000cfu} the growth of H. pylori in 24 hours, but the two fold diluted
black tea, ssangwha tea, and ginger tea showed suppression effect upon of(1/10cfw) H. pylori in 24 hours. The
two-fold and 10-fold diluted green tea, coffee and two-fold diluted black tea abrogated the vacuolating toxin titer of H.
pylori, but the two-fold and 10-fold diluted ginger, ssangwha, ginseng, and arrowrcot tea only reduced the vacuolating
toxin titer of H. pylori from 1/2 to 1/8. These result suggest that green tea and coffee have effective antibacterial or
bactericidal effects on H. pylori, and that they also have a neutralization effect upon the vacuolating toxin of H. pylori.
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o] H7HE ZF welle] MEF 10% o2 MEAM FE7}
#2EE VT A4 Aoz fdFs gt VT 7k VTAA
Fde2 BAHA H pylori WA A3 HejE VTS7}
= k3.
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H. pylorig 497F w93 439 100 gl S1d5Ed
ZbzE 10 pgiml, 100 pgml FEE, =2 L2 7
2mgiml ¥E2 E£E39 RK-13 cello] 1.5x10°mL uieks 9
well plateo]] 23 24212t Fof) VT @718 Zizte] tizFd
B a5 TH28,31).
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H. pyloriz= 5% Horse serum©| #7}E BHI AAja]=] o] A
24, 48217kl Syt HA B Frhelont, PRSOIME 24
Alzbell of7F FTMGIO ™, 48417 Foll= 7t At 4
F A FARIGEY. Sas A e JE AT £
off ol AlHEHR, FEAAME 643F o} He| A2
sgon, 203 FolE TER, 34, DA B8
wo 2 o] AbEstEA Al Me 24470 Feoll Fo| &
As hadtglont, 48A 7T s AbHSEA T g
(Figure 1).
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Figure 1. Effect of taste teas on the growth of H. pyleri(6 strains)
¢ BHI media, »; PBS, ©; Green tea, &; Ginseng tea, ¥; Ginger
tea, ®; Ducchung tea, &; Arrowroot tea, oO; Ssangwha tea, X;
Coffee, ¢; Black tea
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Figure 2. Effect of Green tea on the survival of H. pylori(G strains).
#; BHI media, m; PBS, &; Green tea, ©; Green tea 1/2x, ¥
Green tea 1/10x
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Figure 3. Effect of Coffee on the survival of H. pylori(6 strains).
+: BHI media, »; PBS, a; Coffee, o; Coffee 1/2x, % Coffee 1/10x

A7t H. pylorie| MZEo o|x|= HE
77 fodelMe= 342 Foll Fo] 2T APHIHOH, 5%
Horce serume] #A71E BHI dAujR]o] #=HE 1j29] 343

el 2443 ol Fo] A9 Apdsiglen], A3 17104
Mg Aeele 3, 6, 2447 Foll T7t BHI iAo A H
ot shastgl et PBSo X9} frabat g rh(Figure 3).
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Figure 4. Effect of Ginseng tea on the survival of H. pylori(6
strains). ¢; BHI media, w; PBS, &; Ginseng tea, o; Ginseng teca
1/2x, ¥, Ginseng tea 1/10x
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Figure 5. Effect of Ginger tea on the survival of H. pylori(6

strains). ¢; BHI media, w; PBS, ; Ginger tea, o; Ginger tea
i/2x, ¥%; Ginger tea 1/10x

A @ste™, 5% Home serum®] 3748 BHL o] A4
QakakE y2ell, 1108) HAE Aoz 3, 6, 2443 T
T47F BHI #j=|L} PBSel| A9} 2]z} 3%ich.(Figure 4).
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olxel Aol 4L pEe FASGo, 2442 Fel A
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Figure 6. Effect of Armmowroot tea on the survival of H, pylori(6

strains). +; BHI media, ®; PBS, a; Arrowroot tea, ©; Arrowroot
tea 1/2x, % Arrowroor ea 1/10x
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Figure 7. Effeci of SSangwha tea on the survival of H.  pylori(é
straing). & ; BHI media, a; PBS, &; SSangwha tea, o; SSangwha
tea 1/2x, %; SSangwha tea 1/10x

t}. #3laE 3% Horse serume| F7}E BHI dAsjx2 12
Wl 4 Ayde 642k F 71Xe F471 PBS 3 BHI
Aol M g FAbstged, 2447 Fole 5x10%ml AEE
BHI wiz]el MR ot st #ekaks 10w &A% 7+
e 3, 6, 24X%t £ FAXE BHI HR|o)Mgl FALSHTH
(Figure 7).

AL H. pylorie] M=o n|x[= A

2t Yoo AE 3342 Fo} 10YmL, 647 FollE 10%mL,
24A17F Zo @o] Ae Apgsigded, A8 5% Horse
seum®] A7 BHI dAuw=2 1724 438 AL 3, 6
Azb Fol #4E 2z 10mLelg o, 17104 A8 A
de 3, 6, 24417k Foll T4 PBS B BHI vj=|e) 48} A
o 28 #7032 Z715HFigure 8).
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H. prlori 229, 612, 585, TK1025, TK1029, TK2067 %
6 TFE 497 wjdR AFA VT dvke Zh l6x, 8x,
4x, 16x, 32x, 32x PO}, o|2 =2 1249} 1108 34
o 3o 2} TFe VT drke 12u)ek 100 2ol A
Hodch f9) 4 F owidedE FAE 2 FAE ¥ 4
e VT 97 25 245ev, ExE 1108 A%
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Figure 8. Effect of Black tea on the survival of H. pvlori(6 sirains)
¢ BHI media, w; PBS, & Black tea, o; Black tea 1/2x, ¥
Black tea L/10x
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Figure 9. Neutral red uptake by wvacwous RK-13 cells. The cells
were incubated with(B) and without(A) the culture supernatant of A,
pylori for 24 hours, and were stained with 0.05% neutral red solution

for 10 min. Magnification: 200x.
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Table 1. Effect of Taste teas on the vacuolating toxin titer of H. pylori

Vacuolating toxin titer of H. pvlori

Strains 229 612 585 TK 1025 TK1029 TK2067

Control 16x 8x 4x 16x 32x 32x
Creen tea 2X - - - - -
Creen tea 10X - -
Coffee 2X - - -
Coffee 10X - - - -
Black tea 2X - - -
Elack tea 10X 4x 2x - 8x 8x 4x
Cinseng tea 2X - - - 2x -
Cinseng tea 10X 4x 2x - 8x 8x 4x
SSangwha tea 2X - 2x - 16x 16x 2x
SSangwha tea 10X 8x 8x - 32x 16x 2x
CGinger tea 2X - - - - 16x -
Ciinger tea 10X 8x 4x - 16x 32x 8x
Arrowrcot tea 2X - - - 16x 32x 2x
Arrowroot tea 10X L6x 8x - 16x 32x

A2 1109 G4 Zee 2 T VT o7k 22 1129
AM e R ZAs At AT A2 2 F g E
AR 129 H49 Fo 7 e VT Arke A2 116
2 Ay Adegon, ALAR 108 F§4% AS
off Zb 9] VT 97l zbzb jaufelq 132002 ZHaE] 7]
U A= 9o 2 7 e FAz 12 H4F %
o] 2 @) VT 97hs bt 124llelA 1322 ThaHA
U ngsien, AR 1108 HAF Aol 74 g
VTe7be ZhZh 8ol 13282 ZAE 7 SRt
(Table 1, Figure 9).
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B Aol =3l Fo ZF 3] H pylorid]) tigl g7
45 By =an, A3aL AR AP A8 eH, ol Toda
5268 1l e Angod, W47 A Ade)
AR gaatge] e Z21e MZE ARdelvh 71Ed &
Z7 FolA H pylorio] T3 e} 2L Foges 5%
2L Bay, gzl gkl #@xkel gk H. pyloric] ThE
G ago)] Hiagel o AAAE Yelwy) fatel 7%
Aol @b yj2ul, 10w SM Kol H pylorig HEIT 3,
6, A7 Fel Y& KRB BIIAD v} 23, Az,
AZANNE HF AT Foll Fol BF Adsigien), 12
W EAde)M= =apsl A 4AT Fo gt
10mL AEE djgio) Atgatgio, Y7t HE 24413
Foll AFF7E 10mL ER gi zhaste] maht ARk
the ArEagol ke @ 5 0H, 1109 el
= =3, A, ARA 2% g2239 3ol7t gk Toda
F2NE mapoA AT EFE dATE 2447 HlERQ
Ze @Z mWe} 1347 ool AbIFchn BHTH Mabe
F@NL H pyleri T35 EGCg 500 mg/mL FSo]4E 80
Eo Apdate, 250 mgml ¥EGANE 80Rd] MTFEr)
1300 =2 A2gvkn stk o] ZH B Aol s

HAHA ok FEZO)AG AT olld] AlEdE e
Mabe 5(27)8] Ao} frApstglon, wapfole 7a 94
Qe Y BAFe Fuetn AzECh Hopyloric
ek dhelMe FF 2424 Fol| ol BF AbEEG e
o, Aghare] 12w FHde] M= 24410 TR WERFH F
Aslged, 1108 FAHde s gzE 3elrt gAch
A Ao M= AHE 44T Fol o] BR ApEsiglem,
Fa}e] 124) Aol M= 2423 ol F4) 100mL R
2 A3 Fastgdod i HAgeAe dae Ao
7b gtk ¢l AYE FEIY jRE FAlAY] 2o Es
T RS ohe waRth efsiths A% € F Usith <
A QedolE AE 244 Fo] 4T 10YmL AEE
AAF Zasgoy BF AEsiAs gekod, Al
2elel /1o gAdeiMe 25 hR2pd Aolrh it
i A= HE 442 Fol 257 107mL FET
A3 ghrdtgovt vy AFEEAlE ggted, A 2
st 10w Aol BF tzew zelrh ¢k %
Ao Agr|Ae g make] AuZlo] Aol MEE e
Adgo] &g Fo] go] APdshA goka Tkigai (33)0])
BEadtgdoh Mabe S(27)% =3Fe] AHZIC] H pylori 75
o) xR A £4& Fo] go] ApgaA @ Zelgn
Badigoh ey B a7 Auelrg) go] i) A=
ol H pylorivh =%F=E 3270 o] o] Algals ALz Eo}
Mabe F(27)0] B3 & AlEte] =a &aurhe A7l
AEe AR Afste dUgre ool ol 22E 4
gole s APEAE ¢ g Aoz Addck $-E7t aF
of Ak 300 mL Fx wpalcky Azbgh o) sE 43EHe
Al712] L 500-700 mg/mL AEo|n, ol H pylori T
T F4E AdAAE F dE FETn Toda E{(23)0] B
stHen, Mabe F(27)9] Hale] H|Fo] B u) ddizEem
oA Q= EZake] FROME H opyleri dEe] 48 F
28 AT AL ¢ 5 UM AgBYelMe 2

H7b AAWAHE FLEA e AR EdE 33
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Aol & AASn AEn

=27t Ho pylori 359 F2% #AS Az|sAT, 4
pylori FF7E AAEe BdA AR FHEHRELY F
B 9%E 23 Aom 47Ech Cng 508
Ay, Agsal, A, AFERE ol Ho opylorie] VT H7bE
12-182 24/ 4 doka E3sdo.

2 d7Ae Zast Ads 1249, 1o Fdd, E3
£ 1) SNl ALEE BE H pylori F59 VT €}
g AANZAen, Fate] /10 3AdeiE RE F2o
VT G712 12-42 Z2A AT Al A7y #ake 12
o gfel = 5 F59 VT 918 L4A R, I
72 VT G718 12-J45 zHeAen, Q4bar, A7k
2o 1108 FAdol M= LF FFAME VT 47k
12-1/4% Rk Askale 2l 10w 8]A e
AR FFo] VI 9r1E 12142 FAaAHe, Adke) ¢l
£ 7#F% 99k ojE Chang 5(28)2) B39} bk Aol
At o]z Al wWE Aolztxn Azigrk EF Okubo
S04 wAant AHrt ZRAydel Wd FEPFLIE
of vk Husk A Ay 797t AdELE S
F Slthe 7154de Boae Aaketa A€o

ol24 =zl A= H pylori 5 gt AREE
AT H pylori #57F AAAskE VT 972 342
ES € st mEM SHE FU142E vhie
& H opylori Bt opzt A BT A% 2
wel 925 & g ZleEx AdEn.

& oy Jr o)

34 B

Hah, Fah 7o, g8a, gdal, A7AL QA Fol H
pylorig] ZA5t YR FEAT29 T vAe JFL
AEsle o 2o AwE A

=ap, Ad, Agaks 34 oo, -k ABkabs 24415
oldlell H. pylori& AlEA1Fom, QA 4823t A
pyloriZ AYEAZ o, X 4847k H pyloriE APEA
717 Ratrh Satel Ame 120 8B M= 24470
H pylori®] BAFE /100008 zkaAZAck A73Ae] 1/2u)
Ao 24270l H. pylori®] TS 1108 7HaA]
Atk Exkel Asate] 12u) FHAAMT 247 H
pylori®] AL 1102 A7k A9 1/20) 8440
M 24A7bl H. pylorie] $4E OAAFIA] BEETE =
Zob Awe] 12uh, Y108 B A XE H pylorie] VT 4
e AAAZen, Fabe] 124 FMdeME Ho pylorid]
VT 9712 AdAZiod), 110v) gddeds VT 975
a2 ZialZioh A7RE 48k, ldal #xke 12w,
1/108] Aol e VT H97HE 1j2-1/BE Al Zich

olge] ARE HAE H pylorio] LT EHE 7HS Wk
Shiel H. pylori7h 44% VT 7}2 FEAL & e &
4% 7h 2EUS ¢ 4 AU
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