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Abstract

Use of chemical preservative for controlling harmful microorganisms in food products has been
debated due to public concerns about food quality because of perceived toxic and carcinogenic potential.
Thus, use of non-toxic natural antimicrobial agents has become essential. This study was investigated
to determine the antimicrobial activity of water or ethanol extract of commercially available tea, and
of solvent fractionated ethanol extracts obtained from steamed green tea. Both of water and ethanol
extracts of green tea(steamed or roasted), oolong tea and black tea exhibited strong antimicrobial
activity against gram positive and negative bacteria, but not effective against yeast and mold. Also,
antimicrobial activity of ethanol extract of 4 different kinds of tea was stronger than that of water
extract. Among 4 different tea, ethanol extract of steamed green tea was further fractionated. One
thousand pg/disk buthanol extract had the strongest antimicrobial activity against bacteria and mold.
The concentration of the antimicrobial activity of buthanol extract in tested microorganisms ranged
from 125~ 1000ug/disk except for Rhizopus javanicus. Antimicrobial activity of buthanol extract of
steamed green tea was not destroyed by heating at 100°C for 60 min and at 121°C for 15 min, which
is very stable over heat treatment. The inhibitory effect of the buthanol extract on the growth of Listeria
monocytogenes and Staphylococcus aureus was investigated. Growth of both strains was started
in the presence of 250 and 500ug/ml after 12 and 24 hour respectively, whereas complete inactivation
of both strains was occurred in the presence of 1000ug/ml.

Key words: natural antimicrobials, tea, MIC, antimicrobial activity

A7V T 9] el

FER ARE A Aol AR o S Vel Al
Hot webs] G Rgo] AnAEL R RERE o
T AEF AHEE A vt 2 mE e 4
7h e A RERS st o] 42 7HE A E ) A4
4 B E AL A Fe obxig FRels oA 2
ozt szt o] FollA Af{E BE ALAE FolA

R

7\’I‘o whom all correspondence should be addressed

2, A o] ofjylolu} 3]
£, ke3lA 5 A2 7]5E 2 Ad 7154 A
Fo2M FEG by 9o (3) B3] 2o F4

212 8= 3 EEA A oo
wholl fAlEE 7sAd el WA 34, FHA 9
HZ nlol) 29 AFAAGB), FA A B6), FH 2
E A 2H8-(7), A F2 AtstAl|(8), =88 (9)
FEA10) 5 A8 7AA AeEA 89S el
Rasg i)

S e
2

Y £ "
YOS o &



AEFAT AT AF 23FY YRas 101

=425 547 d54 398 Jehiicha B
AeH(11). HApof| A F=25l 7} 712 epicatechin(EC),
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Table 1. Minimal Inhibitory Concentration of water extract of commercially available tea on microbial growth

MIC(ug/disk)
Microorganisms Y Steamed Roasted QOolong Black
green tea green tea tea tea

Bacillus subtilis TFO 12210 250 500 250 500
Bacillus cereus IFO 3514 >1000 >1000 250 >1000
Escherichia coli TFO 13168 >1000 >1000 >1000 >1000
Listeria monocytogenes Scott A 1000 1000 1000 500
Listeria monocytogenes F5027 125 250 500 500
Listeria monocytogenes F5069 1000 1000 1000 1000
Listeria monocytogenes ATCC 43256 1000 1000 1000 1000
Pseudomonas fluorescens ATCC 21541 500 500 250 1000
Salmonella typhimurium ATCC 14028 500 500 250 500
Staphylococcus aureus IFQO 3060 500 500 250 500
Candida utilis TFO 0396 >1000 >1000 >1000 >1000
Penicillium expensum IFO 7100 >1000 >1000 >1000 500
Rhizopus javanicus TIFO 5441 >1000 >1000 >1000 >1000

DFinal cell concentration for each bacterium was approximately 1x107 CFU/plate.

Table 2. Minimal Inhibitory Concentration of ethanol extract of commercially available tea on microbial growth

MIC(ug/disk)
Microorganisms” Steamed Roasted Oolong Black
green tea green tea tea tea

Bacillus subtilis IFO 12210 250 250 250 250
Bacillus cereus IFO 3514 125 125 125 125
Escherichia coli TFO 13168 >1000 >1000 >1000 >1000
Listeria monocytogenes Scott A 125 125 125 125
Listeria monocytogenes F5027 125 125 125 250
Listeria monocytogenes F5069 125 125 125 125
Listeria monocytogenes ATCC 43256 250 250 250 250
Pseudomonas fluorescens ATCC 21541 500 500 250 1000
Salmonella typhimurium ATCC 14028 250 250 250 250
Staphylococcus aureus IFO 3060 250 250 250 250
Candida utilis IFO 0396 >1000 >1000 >1000 >1000
Penicillium expensum IFO 7100 1000 1000 1000 500
Rhizopus javanicus IFO 5441 >1000 >1000 >1000 >1000

YFinal cell concentration for each bacterium was approximately 1x10" CFU/plate.
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Table 3. Antimicrobial activity of different solvent fractions from ethanol extract of steamed green tea on microbial

growth
Inhibition zone(mm)"
Microorganisms
Buthanol Hexane Chloroform Water

Bacillus subtilis IFO 12210 11 - - -
Bacillus cereus 1IFO 3514 15 - - -
Escherichia coli TFO 13168 12 - 11 -
Listeria monocytogenes Scott A 13 - 12 -
Listeria monocytogenes F5027 21 - - -
Listeria monocytogenes F5069 12 - - -
Listeria monocytogenes ATCC 43256 12 - 9 -
Pseudomonas fluorescens ATCC 21541 12 - - -
Salmonella typhimurium ATCC 14028 10 - -
Staphylococcus aureus IFO 3060 16 10
Penicillium expensum IFO 7100 12 - - -

Rhizopus javanicus IFO 5441

YOne thousand ug of ethanol extract was adsorbed into paper disk(8mm, diameter) and confirmed the diameter(mm)

of clear zone around the colony.
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Table 4. Antimicrobial activity of different concentrations of buthanol fraction on microbial growth

Inhibition zone(mm)

Microorganisms

1000 500 250 125
Bacillus subtilis IFO 12210 10 10 10 10
Bacillus cereus IFO 3514 15 13 12 9
Esherichia coli IFO 13168 12 10 9 -
Listeria monocytogenes Scott A 16 14 12 10
Listeria monocytogenes F5027 21 16 9 -
Listeria monocytogenes F5069 12 10 - -
Listeria monocytogenes ATCC 43256 14 12 10 -
Pseudomonas fluorescens ATCC 21541 14 11 9 -
Salmonella typhimurium ATCC 14028 12 10 - -
Staphylococcus aureus IFO 3060 15 13 10 9
Penicillium expensum IFO 7100 11 - - -

Rhizopus javanicus IFO 5441

IFO 7100-2 1000ug/disk®} Lol A ASo] o 2= ¢
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Table 5. Heat stability of buthanol fraction from ethanol
extract of steamed green tea on Listeria mo-
nocytogenes

Inhibition zone(mm)"

No 100°C at 100°C at 121°C at
heat 30 min 60 min 15 min

Microorganisms

L. monocytogenes 12 12 12 12
Scott A

L. monocytogenes 12 12 12 12
ATCC 43256

1)Fifty hundred ug of ethanol extract was adsorbed into
paper disk(8mm, diameter) and confirmed the diameter
(mm) of clear zone around the colony.
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