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Retardation of Kimchi Fermentation and Growth Inhibition
of Related Microorganisms by Tea Catechins

Ji-Hyang Wee and Keun-Hyung Park

Department of Food Science and Technology, Chonnam National University

Abstract

The possible use of tea catechins as natural preservatives for kimchi was investigated in this study. Tea ca-
techins separated from tea leaves had antimicrobial activity against microorganisms related to kimchi fer-
mentation, such as Leuconostoc mesenteroides, Lactobacillus plantarum, Lactobacillus brevis, Pediococcus
cerevisiae, Streptococcus faecalis. The degree of antimicrobial activity of catechins were different among mi-
croorganisms; that is 2 mg/mL to Leuconostoc mesenteroides, Lactobacillus plantarum, and Pediococcus
cerevisiae, 4 mg/mL to Streptococcus faecalis, and 5 mg/mL to Lactobacillus brevis; however, Sac-
charomyces cerevisiae can not be inhibited. The effect of tea catechins on retardation of kimchi fermentation
was tested by measuring changes in pH and acidity. The changes of pH and acidity of haechu-kimchi and
mul-kimchi were remarkably inhibited by adding the tea catechins at the level of 2 mg/g fresh baechu. These
results suggest that the tea catechins can be successfully used for the extension of shelf-life of kimchi.

Key words: tea catechins, retardation of kimchi fermentation, antimicrobial activity

N B
A FAA 2 Geial $iuizke] thEdel A
BAEOR, S5 w47, 2, A Al
So 289 9 7hA I 9lo] A8 22147 B o}
et ietRle w)Ra dag ek e 4
g HEA] Fol T,
Zefub A REoE s P12 W A3

ox (i
o
N o

oloiA] 127} AR | wet AbshE]o] 3}
2 AFA 7HAE ol melis FAA S gkl
HE AdAsle] Hel Ar|Hdo g ANEE 838
e ko] 275 a1 gleh
2o A ke 9t ke dAE, WAt
dzA 59 EelAel whyak HrhAlel o) why
IHE I glem®, o|F ek EA7F e %

]
AN FREA ] T AT 495 7 glek

Ak

>N

it

o

Corresponding author: Keun-Hyung Park, Department of Food
Science and Technology, Chonnam National University, 300
Yongbong-dong, Kwangju 500-757, Korea

1275

Plﬂ ZAEoR
% ohjet chefgh ofe)
s 47? A I%— A E0 2 oA
e Fo AEq 7}
L%Un, 51,0],;5_}_“9_(1))
izﬂ)\eﬂi q—]xq];_]._g_(lz, & thz] 5} Akg0) B e KLl
1 Hugle] gle}. o]F 71E|719) shFase AlE
o],qhq_(lswm) ;&Z] 2] o] ’-\Tf 4)’ Al %}\—]u:] o_]_a_(m) 0“
%ﬁ‘ﬂﬂrﬂ AdE Ao Base] glet.
ZAzale] Al F8 Aldae] o) Agie) A}go g

E]7 %OH 714l

dofubis Aot 215 Absfo Pal®l vl yEe)
A% odAshs 24 o143l YA g A

AAA 43l Aoz A=

q7]0l] B AFE A FAS §le A
Zhele 2edzlEg) AR
EA 229 o] gt E A e
5e e RE 2Asa o)
2] WAl 4

i},

oz A
of F5ste] 71xe] Bl
91ste] Ahqi oz
& Hrheled 7]
g JEa)



1276 A Efete)x] #2994 A 65 (1997)

M= 3 ey

£ Aol AHE3F 21 (Camellia sinensisye- Ag 8.
3T B A chdollA AFH st

>

AEe A5y $oia] FAdr]2 99°Ce] $Er) 2
A2 b, &% dF A2 2 50°C

A 10417 A2 g F Ra7) 5 o] g-3fo] 2ds} 4|71
A2k -2 A 231t o] 2438 Matsuzaki®} Hara
o] B @el] el 100°Ce] A2 1587 F&3)9
Qo A4 FE2EL 959x g oA 1587F A
(BECKMAN 1221)& sl5}o] qlojxl Abxele CHCI,
2 A Hste] sl e AAsy G B F5ES E-
tOAci HH“‘&}*‘)% EtOAc 3552 9t o] EtOAc
25 40°Co| A R F-F=7) (EYELA TYPE N-N)& 7}
& F53led -rrﬂ“g“’ﬂe AAs G} o] FEHEAl &
2] -8 7}slod 54l of& -60°C2| isopropyl alcohol
2 FHAF12 freeze dryer (Edwards EF4)2 T2 %
AAHA F7]4- v} Fo] AR Eubse)] 271 7
& ZA sk

HPLCol| 2|3t x=7}E{|Zl2] 24

27} e71e] B-4-& CH,CN-EtOAC-0.05%H PO, (12:
2:86, v/v) £ A]*2] u Bondapak Cj; column (3.9%
300 mm)& AH8-3ked 40°C (Waters TCM)ol|A] 54 1.0
mLZ £&3lgch 7he7le] A& 280 nmollA] &
FE2 9] retention time (R)T} ¥]wd}e] A RA 3}

At

SO|MEEA AN o|M2 U bt

o o

Aedztelgle]  aw A ERAL HAEr] A
Gram A A F 55(Lactobacillus plantarum, Lactoba-
cillus brevis, Leuconostoc mesenteroides, Pediococcus
cerevisiae, Streptococcus faecalis) 18]3. AR 15
(Saccharomyces cerevisiaeys- A1-8-3}gic}. 3}uw| YB3}
AL &30 98 A" A= S, faecalis= BHI
v %] (Difco), W} =] A|FL Lactobacilli MRSH]Z]
(Difcoys 28]7 & ¥+ YMulR|(Difco)S ARg-5}o]
A Fs} ERE 30°ColA] 24 hr E<F 33] uhEsje] 2
ok P F APFEZ shalc

A E 2] 2HL mAuR) S o] &8k gHlu)
Zl PG AR &, 20} 2 daA Az
2 zedstezl 44 100 pLE 0.002% bromophe-
nol blue7} #H7}=e] 45°CE 245 FFu)#| 49 mL
o) Egstx Aulokel 0.1 mLE micro pipets o]£-3}
of FdAeR &4 & EFAA F Aol 5.5cem
petri dishel] 37 F34] 30°C incubatorol| 4] 244] 7}k
Feb wekslelch. o ASAEE Hrdvges
WAzt gddsidoh d2 TR E 7hE 7o) HrlE =]
B iR B ARl gm| Y EA & v watelc).

Kol 15% 23%
2 2-33] AT ofF 3087
E'}T\‘tﬂ’—’— 208 2 jo]aokﬂ"’% oFd 04g A7 0.2g,
2F7HF 04 g, vk 0.4 g)E Aol Alzskda E71%)
o Zg= i F A o} e o R daw 3% &g
= 40 mLg o Fristsdoh A" e e 727)
o] sl Fo 279 717} WM HER g
20°C incubatorol| 4] A AlZ o, Xt 0L A<}
1ol 27} X}CﬁﬂEﬂ 1S i3 g 0,05, 1,2,4,6

A Zi‘#-

pH &3

pHi= gF#tsle] dofxl x)&e 10mLE 9 =
7oA 5435 A 3N AAH g 22t Hs)
o] pH meter (ORION 420A)2 &3 3}o] FFghe T+
skt

o

Mol &%
=
yon

Al A 5w 7] Zoo) uhy o w Zxistelc).
5 T 204 545 AA AN E AR
#3sle] 712 20 g7 80% EtOH 70 mLE 7}5}ed ho-

mogenizer (NIHONSEIKI KAISHA AM-model)® 3%
7t ek g F, G; glass filter 2 o} 7}alo] defal of o}
ol 80% EtOH-g 7}38ted 100 mLE #-83)¢ic}. o] &
A& Al 147 WG F o] F 10mLE F
3}e] 0.01 N NaOHZ pH 7.00] "aj7t=] 2 A steic}.
ZA A 34l A ezl P A A lactic acid 2 4}
3L S % 22 BAECH



Azl Zle] A At A

it Y TF

HPLCOll 2|8t Fte|ZIe| ==&l

ZAE X716 7)& HPLCE EAsle] odolz)
chromatogram-2- Fig. 1ol Yellc}. 7}zl 35Feo
Ree} w3t A3, epigallocatechin (Rt 5.7 min), epica-
techin (Rz 8.2 min), epigallocatechin gallate (R¢ 10.7 min),
epicatechin gallate (Rt 18.4 min)o] ZH&EE ). o] &
7 el 71 Z}7h 3, 10, 44, 20%2] HA B8-S e}
v, A" 247EIR1L 7% AEY S T4
& lsdch

Aotz ielzle) golyB e
3%9) BAkEst 159) Luel ik Adrieize) 3
% G4 A4 ATHE Table 16 hebilie L

0 5 10 15 2
Retention time (min)

Fig. 1. HPLC chromatogram of tea catechins from tea
leaves. Column: p Bondapak C,s (3.9X300 mm), Tempe-
rature: 40°C, Solvent system: CH;CN-EtOAc-0.05% H,PO,
(12:2:86, v/v), Detection: 280 nm. 1: epigallocatechin, 2: ep-
icatechin, 3: epigallocatechin gallate, 4: epicatechin gallate.
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Table 1. Antimicrobial activities of tea catechins from tea leaves

Growth profile”

Microorganisms

Crude Catechins (mg/mL)

0.1 0.5 1 2 4 5 6
Lactobacillus plantarum KXCTC 3104 +++ +++ ++ + - -
Lactobacillus brevis KCTC 3102 +++ ++4+ ++4+ ++ +
Leuconostoc mesenteroides KCTC 3100 +++ +++ ++ + - -
Pediococcus cerevisiae KCTC 1628 ++4 +++ ++ + - - -
Streptococcus faecails KCTC 3195 +++ +++ ++ + + - -
Saccharomyces cerevisiae IFO 1850 +++ +++ ++ +++ +++ ++ +

”-, *, +: no, scanity and moderate, respectively.
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Fig. 2. pH changes of baechu-kimchi added tea cate-

chins at 0 day or 1st day during fermentation at 20°C.

®—@: Control (no addition), A—aA: 0.5 mg/g, B—M:

1 mg/g, O—0O: 2 mg/g, A—A: 4 mg/g, —(: 6 mg/g,
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Fig. 3. pH changes of mul-kimchi added tea catechins
at 0 day or 1st day during fermentation at 20°C. @—@:
Control (no addition), A—aA: 0.5 mg/g, B—M: 1 mg/g,
O—0: 2 mg/g, A—A: 4 mg/g, 0—J: 6 mg/g.
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Fig. 4. Acidity changes of baechu-kimchi added tea ca-
techins at 0 day or 1st day during fermentation at 20°C.
®—@®: Control (no addition), A—a: 0.5 mg/g, B—M:
1 mg/g, O—O: 2 mg/g, A—~A: 4 mg/g, T—0: 6 mg/g.
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Fig. 5. Acidity changes of mul-kimchi added tea ca-
techins at (0 day or 1st day during fermentation at 20°C.
@—@®: Control (no addition), A—aA: 0.5 mg/g, B—MN:
1 mg/g, O—C: 2 mg/g, A—A: 4 mg/g, (—{1: 6 mg/g.
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