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Effect of Kimchi ingredients on the growth of pathogenic and lactic acid bacteria

Kang, Sun Yi, Han, Myung Joo
Department of Food and Nutrition, Kyung Hee University

Abstract

When ingredients of Kimchi were mixed and stored in 18°C, lactic acid bacteria, such as Leuconostoc
mesenteroides and Lactobacillus plantarum, were selectively grown up. Herefore, to understand why lactic acid
bacteria were selectively cultured in Kimchi, antibacterial activities of Kimchi ingredients against some
pathogens and Kimchi lactic acid bacteria were investigated. Kimchi mixed with all ingredients significantly
inhibited the growth of all tested pathogens: S. ryphimurium, S. sonnei, and E. coli. Kimchi without green
onion, garlic or ginger inhibited the growth of S. typhimurium, but did not E. coli and S. sonnei. However,
Kimchi without red pepper powder did not inhibit the growth of all tested pathogens. All ingredients of Kimchi
did not inhibit the growth of L. plantarum and L. mesenteroides. These results suggest that Kimchi ingredients
can synergistically inhibit the growth of pathogens and Kimchi may be a selective medium for lactic acid

bacteria.
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Brain heart infusion(BHI) medium& Difco Co.
(USA)EREH FUst¥9 L, Escherichia coli O157:H7
ATCC 43895, Shigella sonnei ATCC 299309} Salmonella
typhimurium ATCC 133112 293 (Korea Food and
Drug Administration, Seoul, Korea)o|A] A|Fwutgich 7
A9 AEQ W TEAR, oz, o), AR A4S
A, BALAL2 AEA SHET 872 FANA FY3h
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wikre EX 22
AEE #H3H pepone 2 10MA A H o 3
A5t 0.1 mLE MRS w0 =2star 37°ColA] 24
A7 wisE & gERd colony & AFE 9o
Lactobacillus plantarum™}  Leuconostoc  mesenteroides=
247} acetic acid®} sodium acetateS F7}g modified

LBS agar medium¥} phenyl ethyl alcohol/sucrose& 37}

0}

3t phenyl ethyl alcohol sucrose agar medium(PES 4l <])
g AHgstel F1El Wel ek AR Ased
THlLee CW et al 1992).

4. ST=E a5t MEE AKlQ| 27 =8
Al wiF 1,000 g, MR 20 g, BXAA 20 g, 3
AE 100 g& 7[Eo 2 dla RA4EQ
A1x7HEE g FArlste AZ3 XS ¥E blender
2 Zo} 25 mesh Az ARG & FFste] WA Z A
239U xR iAo X 84+ Lactobacillus
plantarum, mesenteroides®}  F-oll FF<]1
O157:H7,

Leuconostoc

Salmonella  typhimurium,  Escherichia  colii

- Shigella sonneiZ HZEst] 37°Co| A 24A17F v) FA|7]

Table 1. Composition of Kimchi and Water Extracted
Yields of Its Ingredients

Ingredient Amount (g)  Extract Yield (%)

Chinese cabbage” 1000 1.56
Green onion 30 347
Garlic 25 19.46
Ginger 8 2.45
Salt-fermented anchovy 20 18.53
Salt-fermented shrimp 20 12.28
Red pepper powder 45 24.53
Glutinous rice paste” 100 1.2

¥ Salted in 10% NaCl solution for 10 h.
¥ Glutinous rice powder (5 g) with 100 ml of water was
boiled and cooled.
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Fig. 1. Time Course of Growth of Lactic Acid Bacteria.
O Lactobacillus sp.; @ Leuconostoc sp.
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B d& EE FE32 FEES DAL FdY
< Z3FstgthTable 1, 4). 5} vtz F&F0]
2453%, 1946%2 =4 4detgth X9 FAE &=
FE2EY felld 2 el S FHEg SO
B} AEINRE FE2EL S typhimurium, S. sonnei

S.
E colil W3] 2 I8 & dellon, HnwsA
AEEMIC)E 625 mg/mLo]oic}(Table 4). 157}
FEEZ 50 mgmLolA] Fiagel diAe FHEE

83

AN S typhimurium, S.
. plantarum, L. mesenteroides®l| T8 B
o o] mf MIC= 25-50 mg/mLo] Ut} o] 3 A=
oju] mlso] FFHol Qlvke A/ YA Trh(Lee
SK et al 1989, Yi JH et al 1995, Cho NC et al 1998,
Cho NC¢} Jhon DY 1998, Lee SH$} Choi WJ 1998).
ol2#] aE7LEe] hEAQ] capsaicin® TlE9] o
Al dE<Q alliine]l tis] FFEE ST o]
FEE9 MICE 50-100 4g/mle]tHTable 5). ©] 23t

2 FE2E2 E i
L.
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Fl

o

Ueh A ok Ade AF9 FHFHL capsaicin, s FHHS

s FEEL S oyphimurium} S. sonneio)dr & alliind] 7]Q1gl& Aoz AZA=ATH ZEJL} o2 21X
g HYorn o] w] MICE 62525 mg/mLo] it} A o] EAZEL 100 mg/mLolX F#3HS Holx] ¢kgk
Table 2. Antibacterial Activity of Kimchi Ingredients

Kimchi Growth
S. typhimurium S. sonnei E. coli L. mesenteroides L. plantarum

Control” + + + +
Control + Gr + + + + +
Control + Ga + + + + +
Control + Gi + + + + +
Control + Re + + + + +
Control + Ga+GitRe - + + + +
Control + Gr +Git+Re - + + + +
Control + Gr+Ga  +Re - + + + +
Control + Gr+Ga+Gi + + + + +
Control + Gr+Ga+Gi+Re - - - + +
Control + Gr+Ga+Gi+Re+Gl - - + +

“Control Kimchi was consisted of ingredients of 1000 g salted Chinese cabbage, 20 g salt fermented anchovy, and 20 g
salt-fermented shrimp. The other prepared Kimch were prepared by adding ingredients (Gr, green onion; Ga, garlic; Gi, ginger; Re,
Red pepper powder; Gl, glutinous rice paste) in control Kimchi.
The Kimch were homogenized with blender, filtrated by gauze, and sterilized with autoclave, and used as a broth medium.

+, grown -, not grown

Table 3. Antibacterial Activity of Kimchi Ingredients in BHI broth

Ingredients Growth
S. typhimurium S. sonnei E. coli L. mesenteroides L. plantarum

BHI + + + + +
BHI + Gr + + + + +
Controt + Ga + + + + "
Control + Gi + + + + "
Control + Re + + + + +
Control + Ga+Gi+Re - + + + +
Control + Gr +Gi+Re - + + + +
Control + Gr+Ga +Re - + + + +
Control + Gr+Ga+Gi + + + + +
Control + Gr+Ga+Gi+Re - - - + +
Control + Gr+Ga+Gi+Re+Gl - + +
Gr, green onion; Ga, garlic; Gi, ginger; Re, Red pepper powder; Gl, glutinous rice paste
+, grown -, not grown
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Table 4. Antibacterial Activity of Kimchi Ingredient Extracts
, MIC (mg/mL)
Ingredient —, ; ; ;
S. typhimurium S. sonnei E. coli L. mesenteroides L. plantarum
Chinese cabbage 100 >100 >100 >100 >100
Green onion >100 >100 >100 >100 >100
Garlic 6.25 25 >100 >100 >100
Ginger 25 25 >100 50 50
Salt fermented anchovy >100 >100 >100 >100 >100
Salt fermented shrimp >100 >100 >100 >100 >100
Red pepper powder 6.25 6.25 6.25 >100 >100
Glutinous rice paste >100 >100 >100 >100 >100
Table 5. Antibacterial Activity of Alliin and Capsaicin g, ubs, A, 13FE DX Eor7t= v &2 247}
Mt (*8/ml) : Aretge Wi IS dehiA Rtk a#u
S. typhimurium S. sonnei E. coli L N . . .
Allin 100 100 100 BAEE BT AZE DX = E coli, S. typhimurium,
Capsaicin 50 50 50 S. sonnei 5o Wi AT FFHAE YA BA

th. Kang CH et al(2002)2 ZtAX9] FAELD Ztof &
3 allyl isothiocyanateo] Zh HAHR] S. typhimurium
7} E coli OISTHTY A%g Asfsis Aoz wus

pia=g
AA THE AZTIRE 72R oY FEEFS
FikshH <k 8 mg/mlol Ytk X thiE wjz]e) izrt
F FEZEVS AVIstY wE XY Foles gdd
o] 4&& AR Z¥h olHd A= AAFY
Afaet o gdgdue 23 Sl st &o¥
o] walE ZAW%Z AZHAT IYdE Bt A
9 EE FARE TFHE BAY B Ea979
AEE JAT A2 FetAYRt FH4HEE 7= AA
9] AR vhe, A% 5] YEHLE JHEFHE H
#7] dEoes AZAErh fAAs AFE HRG A
BAgE] A AFE AdASE L plantarum3}
L. mesenteroides % FAtgWHS st Hagy
UL E 2 uokd HA|nea AZtEh
v. 29 W #2

£ d7elAe ARFAREC] AA EAsks AR
Lactobacillus plantarum3}; Leuconostoc mesenteroides,
3l =51 Escherichia coli O157:H7, Shigella sonnei$}t
Salmonella typhimurium® Z 2| wX= GaFE A
3R AR EFEES 7HetY ol #5ol A
HLLFAANFEMIO)E FHZsA AAFARY

fFzARGHA A20P A65(2005)

S27#Q L plantarum®} L. mesenteroides®) o3 A=
A3 F4E9E veillA ZAoh gAY FAs EF
FE9 feld 2 S0 Od d4EEs F3S 2

SAAEEMIC)E 625 mymLol Gtk s +3
S. typhimurium}; S. sonnei| vt FH4HE HPow o
] MICE 6.25-25 mg/mLo]| Stk 87 FEE2 E coli
E A3t S. typhimurium, S. sonnei, L. plantarum and

L. mesenteroidesol| TFdHE BHYPow o] wf MICE

25-50 mgmLolgirh. o14el Aol lahd AN m
£ RAREC WA AgHolol 2 BARE 79 @
5 9 geaed o9 FaAze 44 Adda ¢
el wEst @ AdsHe] FA s4HE Aoz
Az,

Hnes

Bt A, oldw, AL dEF, oY, LAY, 2001 44
g7 A% =& &£d

HE2. 1995, s=ele] A%, 4. 9
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