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Antimicrobial Effect of Water Extract
of Green Tea against Pediococcus pentosaceus
and Lactobacillus brevis Isolated from Kimchi
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ABSTRACT

In this study, we isolated lactic acid bacteria from kimchi, which were identified as Pediococcus
pentosaceus and Lactobacillus bevis by using API 50 CHL Kit, some morphological and physiological
tests. The water extract of green tea(50, 100, 500, 1000ppm) inhibited the growth of Pediococcus
pentvsacens and Lactobacillus brevis in broth system. Furthermore, their time were prolonged to about 4
hours at 500 to 1000ppm. The leakage amount of intracellular materials and Mg*™* in tested bacteria
cells increased with increasing concentration of green tea water extract,

Key words: Pediococcus pentosaceus, Lactobacillus brevis, Antimicrobial effect, Kimchi, Green tea,

LM &

AN E S nhe A HANE T
2 b 271do] gt AF, 53 AU
28 $4o] Heigtt. YAE F2 AMEeIN BT
of ANFFIHAO AT FAY Pl me A4
@ Y 2 FAYN ] W 222 9715 Aabol

get 2419 F27h WA Zrkska A Aol
stk ek el me vy 2 RAE
B9 B e BHAFOE FIRE] o]

o, §57122] BESE o]F F glo] o
T7F o g] wol A AP of g} = 7Axe] A

A9 oz WAAA Y, pH 2R, Q%
g4 HEA A2, retort pouch A AS, 4277

Y, T2 Alzy” 9 FFA] e &g o

I
2
&
R Jo

N

‘ol =EE 19953 E dFetm st TR Ao 9lEte AL



o wAl M Eol ot Al Hgaks A ¥

F el & g AP BYR Lo FFH o]
1 Fo| X catechinf+= FEQH]Y, &
G, GArsh U0, AW, FIE
X‘“ }1§ﬂ}19,20) UJ
7)zol v ZOoE HAlk
e B AN A g R
A REAgaxe A7 dEAE HESH] 91

AA
Ao g =z BFEEE

o, EECRRTEL
2 akstol] @t @AY 1 EA S 2AE AT
I.x2 9 Wy

1. A=

WP A)EE Il 9 el
(1994) 5 Pl stel A g-saith.

oL
02
°
i)
©

ator, Kikakikai Co., Japan)® ¥&3% & 2212

(Freeze dryer, B. Braun, W, Germany) &

0‘
o
a2
K
_):_1‘

acilli MRS agar(Difco, U.S.A.) ] =t 337¢
ol A 48417k wi¥d Fofl A F colonyo] FHelH
ol Y3 HFE Asty

3= Bergey’s Manual

= (M, 7 27])
THE sk el e
of Systematic Bacteriology““Q} Biochemical Te-
st for Identification of Medical Bacteria®®’ 2] qf
ol Fate] el A, da &
Absld o, vl A& 2% A systeme) API 50 CHL
Kit& AF8-3o] 4970 & o1 &4 &
CIR SR A

/%'E] 34 u xg §}§L34 E—LH o =z

Z A}, Waigro 2

qEA HObA o} ok im B A Es
4 =R BEE5E0| 22l U AR WE
177 &AM

10, 50, 100, 500, 1000ppmo] S Al &7}, st &
NRATFE HE4%,v /v)sted 37CoMA 48417 &
Qr HH%‘C‘S]'VHH AA A w2 AHE 620nm(Spe
-ctrophotometer, Varian DMS200)ol 4 &3 %= =
Aty

5. 2218 Yx| RAT MEY ST £
wah gEE Rl YA Aol At T ool
WAL GFE HPs] A8 S

Fatar 37 ¢ellA 24
A1 ZE °U\H F Flg 13} o] vkl & 4o
(Sorvall Instrument, Dupon, Model RC-5C, 100
00xg, 20min, 4C)ste] #AE 314 it 34
H #AE ddxF¥ #slel 0.1M phosphate
buffer solution(PBS, pH 7.0)°ll resuspension?|
1 & 37N A 2413 Al oA 4 E-2] (10000 X
g, 20min, 4C)ste 45 NS AUt ojwf Mz}
o] Exld e FeN-g 260nmoll A v A aFste] A

Whole culture broth

Centrifugation(10000 > g, 20min, 4C)
Supernatant Precipitate
(Tarvested cells)
Rc.\‘iuspcnsion with 0.IM PBS({pH 7.0)
Keeping for 2hr at 37C
Centrifugation{10000 X g, 20min, 4C)
Precipitate Supernatant

Measuring of absorbance at 260nm
Measuring of Mg'™ content

Fig. 1. Flow sheet for evaluation of cellular per-
meability.



Vol. 5, No. 3(1995)

Table 1. Conditions for atomic absorption spec-
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Table 3. Carbohydrate fermentation of isolated lac-
tic acid bacteria from kimchi

trophotometer
Larnp current 3.5(mA)
Wavelength 228.8(nm)
Spectral band pass 0.5(nm)

Optimum working range  0.5~2.0{ym /ml)
Fuel acetylene
Support air

Flame stochiometry oxidizing

ZHte g 759 Axd ddel 4¥ Atomic ab-
sorption spectrophotometer (AAS, Varian spe-
ctra AA 30/40) & ol &3t F&¥ Mg S
28t Hristdoh ol AASe] BHEIS
Table 17} 7},
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< GramAd 9] P2 2 catalase®} oxidase”} €

golw arginine .2 FE] NHy& A48kl 25¢C

oA 71 & A8sAY. 75 11 Gramead 9]
F# 2 % catalase®} oxidase?} &Aoo ™ argi-
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Table 2. Morphological and physiological char-
acteristics of isnlated putrefactive strains
from boiled rice,

Characteristics

* Morphological test

Shape cocct rod
Grarmn stain + +
* Physiological test

Strain IA Strain 1

production catalase - —
production oxidase - -

NH5 fromarginine + +
Temperature sensitivity
25C +++  +++
35¢C “++ +
45T + -

+: Positive, —: Negative

Strain [ Strain ‘II

Glycerol - —
Erythritol - -
D-Arabinose - -~
L.-Arabinose
Ribose
D-Xylose
L-Xylose — —
Adonitol
A-Methyl-xyloside
Galactose

+ 4+
+ + +

|
|

D-Glucose
D-Fructose

++ 4+
++ 4+

D-Mannose
L-Sorbose

Rhamnose - -
Dulcitol - —
Inositol - -

Mannitol - —
Sorhitol
a-Methyl-D-mannoside
a-Methyl-D-glucoside
N Acetylglucosamine
Amygdaline

Arbutine

Esculine

|
|

+

|

Salicine
Cellobiose
Maltose
Lactose
Melibiose
Saccharose

B i A i

o+

++ 4+

Trehalose

Inuline -
Melezitose -
D-Raffinose +
Amidon - -
Glycogene - —
Xylitol - -
B8-Gentiobiose + -+
D-Turanose - —

+

D-Lyxose - -
D-Tagatose
D-Fucose -~ -
L-Fucose - -
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Table 3. Continued

Strain 1l Strain II>

D- Arabitol - -
L-Arabitol - -
Gluconate - +
2 ceto-gluconate - -
5 ceto-gluconate - +

+: Fermented, —; Not fermented
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Fig. 2. Inhibitory effect of green tea water extrct
on the growth of Pediococcus pentosaceus
isolated from Kimchi
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Fig. 3. Inhibitory effect of green tea water extract
on the growth of Lactobacillus brevis isolated

from Kimchi
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Fig. 4. Effect of green tea water extract on the
cellular permeability of Pediococcus pento-
saceus and Lactobacillus brewis isolated from
Kimchi,

Cellular permeability expressed as amount of
UV-absorbing materials by reading Azsomm
with spectrophotometer.

Each value is the mean of three trials.
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Table 4. Effect of green tea water extract on the
leakage of intracellular Mg*™™" in Pedioco-
ccus pentosaceus and Lactobacillus brevis 1sola-
ted from Kimchi

Concentration  Leakage of intracellular Mgt (ppm)

(ppm) Pediococcus pentosacens  Lactobacillus brevis
0 1.933 2.036
50 1.952 2.320
100 1.973 2.647
500 2.061 2.687
1000 2.103 2.819

Each value 1s the mean of three trials.
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