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Abstract

Survival of pathogenic bacteria (S. aureus, L. monocytogenes, E. coli and S. typhimurium) in tryptic
soy broth containing green tea water extract(GTW), green tea ethanol extract(GTE), polassium
sorbate{PS) and sodium benzoate{SB) stored at various pH was evaluated. Tryptic soy broth(TSB)
containning 0~2% {w/v) of green tea extracts and preservatives adjusted to pH 5.5, 6.0, 6.5 and 7.0 was
inoculated approximately 10° CFU/m] of pathozenic hacteria and incubated at 35°C for 24~48 hours,
Survival of bacteria was determined by viable cell counts of bacterial culture at each pH. Minimum
inhibitory concentration{MIC) and minimum bactericidal concenlration{MBC) cf green tea extracts and
preservatives against pathogenic bacteria were derived from survival curves of each hacteria. Antibacterial
activities of green tea extracts increased with increasing pH but those of preservatives decreased with
increasing pH. S, aureus was the rmost sensitive strain to GTW and GTE buf the most resistant to PS
and SB. The MICs of green tea extracts to S, aureus were 0.25~0.35% and MBCs of the exfracts were
1.0~2.0% at pH 55~70, The MICs of PS and SB to S. aursus were 052~098% at pH 55-~6.0 and
non inhibitory at pH 7.0. S fyphimurium was the most resistant to green tea extracts while the most
sensitive to SB. The MICs of grsen tea extracts to 5. fyphimurium were 0.46~1.62% at pH 6.5~7.0 and
non inhibitory at pH 5.5, The MICs of PS and SB to 8 typhfmurium were 0.30~1.30% at pH 5.5-6.0
and 2% of PS was bactericidal at pH 5.5, 1.0~2.0% of GTW and GTE were bactericidal to all straing
tested except L. monocytogenes at pH 7.0, GTE was most efficient at inactivating pathogenic bacteria,
generally followed hy GTW, PS and SEB.

Key words © antibacterial activity, pathogenic bacteria, green tea extracts, potasstum sorbate, sodium
benzoate,
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Fig, 1. Comparison of inhibitory effects of
green tea extracts and preservatives on the
survival of Listeria monocytogenes at various pH.
A I potassium sorbate: B : sodium benzoate: C
. green tea water extract: D : green tea ethanal
extract.
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Fig. 2. Comparison of inhibitory effects of
green tea extracts and preservatives on the
survival of Staphylococcus aoreus at various pH.
A, B, C and D : See the legend of Fig. 1.
Symbols shown in Fig. 1.
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Fig. 3. Comparison of inhibitory effects of
green tea extracts and preservatives on the
survival of Escherichia celi O157°H7 at various
pIl. A, B, C and D : See the legend of Fig. 1.
Symbals shown in Fig. 1.
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Fig. 4. Comparison of inhibitory effects of
green tea extracts and preservatives on the
survival of Salmonells typhimurium at various
pH. A, B, C and D ! See the legend of Fig. 1.
Symbels shown in Fig. 1.



40 uhay - AEA

= X5 20%e A S fyphinneiume] AAEEAG B
E350 95 Alge) AHEAFE €2 E colf O10T:
H7(Fig. 33 v|£d Agke 24 Gram 4 Hoh
= SATdA e YT

EXpEEe AL EFEEH Y EE FE2E BT
pH 559 600AE S99+ E37) divhs] &te
W, pH 7.001 A% 05% BE 2] oA £40] ¢4
Heoh pH 7.004 EFEEL 20%, €525
2 15%A o) ArdE ot vt £ 59 B
259 vg k7 g B Bk 3 FE2E
8] S typhimurium®] 9§ FFEE-E ¢ 3FF
(Fig. 1~Fig.3)oll vlsled thds) chghio 2 o] &
F= BAHEE tisly g @50 vske 724
444 YER AT o]H$ Ad= S fyphimuanam©)
Ao} ARRREY, Ha4 F2E diste] )
A& vEpd B39 vk Agke| o) IV A4 F
o oA 22E|A S typhimuriumdl] il Sol
Hal g AL e EFE B HAEGA
L= oeFst 74 s 245 84354 4
ZEATE ELFH0E JAY + 3L Aeq #ol
H

olel Azt 4FF-L] A FFH e A BE
B wAFEEe GH VS 200 Y, RERY
A= pH7F S E5E 25579 $40) 95
o] HEFE pH o£4do] 723 ZoE UeHden
Gram 2474 dA48=d 283019t 355
£ A% pH7F B&55 FaEAe) Tiste &
olgt AxE VeR2ich o] A AAA &
< AlFEe A FRT, 98, 58 VHE o) 5o A
Al HE ZdFew o)F B F5skd S,
A bydmphﬂam, E coﬂe'l‘sg), L. monocﬂogenessq), S
typhimurium®™ ™ 28] % Agse] WAL A4
2748 A A4S FEE WS Vet B
ek A= dE A7gth Wanfsh Doyle™ &
7FEA e 44 pHe A= Alto] bl i3t 4-8-5
£ gt BEAY wE s TN g
WAL S7HA DT BAsts Are] uage] 7t
= 99& e o)H 3 HoE nFe) B W,
S E20] A AAAME A EFAT Y FHEAE 9
o0} B Ao ALE-8E B3} FEE0] BEG H]

o Aol diste] thds] -8 S &S
el A ol telet ZxtE AR

2. BAFEEN BEZO| MMzt H4AL
Hzx Hi

=4 5 FEER

=32 83 HEEY 9§ 55T A&
A (Fig. 1~Fig. 4) 225 H2AFH F5=(MIC) 2}
2APEET(MBC)E 78 AF< Table 13 Zrh

L. monocytogenes®i 7-5- pH 5591 Al MIC+= sod-
itrn benzoate?} 0.283%, potassium sorbate? 0.23% 2
veht 7 B A F4 0] A= et pH
7.0004 = 7zt 142, 1.82% 2 A pHell whe} & 3ol &
el itk H&3FEE A= pH 5570004 MIC
£ EF2E0] 072~1.0%. B3 gL FEE0] 033
~045%Z A pHEEe] wg 2ok 22He| Sl
o] %2 oy 71A) el A F& % crude catechin®]
L. monceytogenesel] t¥ MIC7} A& 300 4
g/ml, FE&A 400 pg/ml, L2R}F 400 pg/ml 3 600
pg/mE EXEL o] TE= B A Fenv
Y53 B2 FRA #o FHo] JAH AHAEA
E28d] A2 E 5352 E ToA 53] catechin 4
2ol s G845 7kl Aoz AZrETC

S aureus®] ™ sodium bhenzoate®} potassium
sorbate®] MICE pH 5.5°14 056, 0,529, pH 6,021 4]
+ 09892+ pH 7.08] A5l Al S4o] ¢4
Bz stk =3 FF:EAe MICAE EFEE2
A2 FEE W5 pH 5.5~7.094 0.25~035% % 4]
BE pHlM REZHT 9538 v oA Al
2] 0] AAF,

E coli®] 7% pH 5594 BEE ¢ MICE sodium
henzoates} 1.06%, potassium sorbate} 0.48% 9.9,
pE 652} 7,09 4 &= sodium benzoate®l] #]FM = S
o] oA =A] @ potassium sorbatedA 2zl 07,
080%0°0 4 A FAL FAFEES] 45%<= pH7F
271842 MIC7) Bebil ey pH 5.5~-7.000 =
Z£F9 MICE 112~1.32%, “|et&F&E9 035~
090%=% Ueh) dgE&52E0 E5FSFHY 9%
3 Z s EAE ek

S tvphimurium®| ™ E sadium benzoate 9} potass-
ium sorbate®) MICE pH 55904 2+zF 0.30%, 0.32%
.o, pH 7.0 A4+ 2ZH2) 1.20%, 1.30%EA RER
e & AolE e A @sitl SAE-EEA
= pH 5594 Ao S4o] oAl 53] e8¢kt pH
70004 MIC=E EFEE°] 0.65%, JdEEFEE°]
046% 2 AG&F252] o] EFEEHT
& Holgich

g9 MBCE L. monocytogenes®) A4 pH 559
A sodium benzoate$t polassium sorbater} 2.0% 532
1 pH 6.0 o] el A= 2% olui 8] HEgel ofsfA Ab
HE= olisinon FAFEEAME 2SS AR



Val, 13, No, 1(2000)

55285 BEEY 4FEA 0] 93 FBRY Hw 41

Table 1. Minimum inhibitory concentration(MIC) and minimum bactericidal concentration (MBC)
of green tea extracts and preservatives on the pathogenic hacteria at various pH

MIC MBC
Slrains pH

5B Ps GTW GTE SB P3 GTW GTE

8.5 028 0.23 1.00 0.5 200 200 - -

LM 6.0 029 0,50 0.95 0.40 - - - -

6.5 0.89 1.00 0.80 037 - - - -

7.0 142 1.82 0,72 0.33 - - - -
8.5 0.56 0.52 0.35 0.29 - 200 200 150
A 6.0 0,88 0.98 0.30 029 - - 1,00 1.00
6.5 - 200 0.28 029 - - 1.00 1,00
7.0 - - 0.25 025 - - 1,00 1.00

a5 1.06 .48 1.32 0.50 200 2,00 - -
EC 6.0 200 052 124 0.40 - 2.00 - 200
6.5 - 0.70 128 0.80 - - 2.00 1.50
7.0 - 0.90 112 0.35 - - 2,00 1.50

8.5 030 0.32 - - 1.00 200 - -

ST 6.0 0.48 0,63 - 200 - 200 - -

6.5 085 0.76 162 097 - - - -
7.0 120 1.30 0.65 0.46 - - 2.00 1.50

* LM : L. monccytogenes: SA: S, aureus: EC: E colt ST: 5. typhimunum,
* PS ! potassium sarbate: SB ¢ sodwm benzoate: GTW : green tea water extract; GTE : green tea ethanol extract.

* - ¢ Non mhibitory or non bactericidal,
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Table 2. [nhibition zone of green tea extracts and preservatives on pathogenic bacteria diameter (mm)

PS(%) SB(%) GTWI(%) GTE(%)
Strains
3 3] 3 3 ] 3 5
LM 95 117 - - 10.1 145 153 17.2
SA - - - - 172 18.1 196 7203
EC - 134 - - - 15.3 - 16.8
ST - - - - - 13.0 - 155

* LM, SA, EC, St PS, SB, GTW and GTE : See the legend of Table 1.

* - ¢ No clear zone.
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