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Fermentation Patterns of Green Onion Kimchi and Chinese Cabbage Kimchi
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Abstract

Changes of lactic acid bacteria and fermentation patterns were investigated during fermentation of Green
Onion Kimchi and Chinese Cabbage Kimchi at 10 and 20°C. Fermentation of Green Onion Kimchi proceeded
more slowly than Chinese Cabbage Kimchi in point of changes of pH, total acidity and total viable cell
number. Maximum number of total viable cell, Leuconostoc, and Lactobacillus in Green Onion Kimchi were
smaller than in Chinese Cabbage Kimchi. And these differences were larger in fermentation at 10°C. Total
sugar content of Green Onion Kimchi was higher than Chinese Cabbage Kimchi not only at the beginning of
fermentation but also at the end of fermentation. Therefore, the reason for the slow fermentation of Green
Onion Kimchi was not low sugar content. Major lactic acid bacteria of properly fermented Green Onion
Kimchi were identified as Lactobacillus plantarum and Leuconostoc mesenteroides which had been reported
to be major lactic acid bacteria isolated from Chinese Cabbage Kimchi.
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Table 1. Composition of Chinese Cabbage Kimchi and

Green Onion Kimchi (Unit: g)
Ingredients Chme;(;m Szzabage Grelz?m(c)hr;lon

Raw chinese cabbage 100 -

Sugar 1 1

Green onion 4 100
Garlic 2 10
Ginger 1 -

Red pepper powder 2 8
Fermented anchovy sauce 1.4 10

MgSO,-7TH,O 0.244 g/L, (NH,).SO. 2 g/L, KH,PO, 1
g/L, phenylethyl alcohol 2.5 g/L, agar 15 g/1,, pH 6.8],
Lactobacillus 4~ modified Lactobacillus selection (m-
LBS) sl %] (trypticase pepton 10 g/L, yeast extract 5 g/
L, dextrose 20 g/L, ammonium citrate 2 g/L, sodium
acetate 15 g/, MgSO,- 7HO 0.575 g/L, MnSO, 0.12 g/L,
KH,PO, 6 g/L, FeSO, 0.034 g/L, sorbitan monooleate 1
g/L, acetic acid 2.5 g/L, agar 15 g/L, pH 5.5)& A[-4-3}
o Asstadch A A8 1 mLE 23 A A4
2 100152 A A5t 0.1 mLA ZHzhe] wiz]
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7]1x] A|®42] pHi= pH/ion meter (Fisher Scientific,
model 25, Denver Instrument Co., Arvada, US.A)E
2243193, 95+ 9 =A(NS-3P, Merbabu Trading
Co., Japan)® ZA3I¢lct. & Al=e A8 5 mLE
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713 AFe74A] Wrtsieieh. SR 9% UV Spectro
photometer (Beckman DU-64, Beckman Instruments,
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Fig. 1. Changes of total viable cells, Lactobacillus species,
and Leuconostoc species in Chinese Cabbage Kimchi
(A) and Green Onion Kimchi (B) during fermentation
at 20°C. Symbols: O, total viable cells; &, Lactobacillus
sp.; O, Leuconostoc sp.
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Fig. 2. Changes of total viable cells, Lactobacillus species,
and Leuconostoc species in Chinese Cabbage Kimchi
(A) and Green Onion Kimchi (B) during fermentation
at 10°C. Symbols: O, total viable cells; &, Lactobacillus
sp.; O, Leuconostoc sp.
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M) PES A9k m-LBS HA & AHE-sted W
712¢ % Leuconostoc 43} Lactobacillus % ZAFg-2)
Z2] WshE A ¥elr}(Fig. 1, 2). Leuconostoc <3}
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Fig. 3. Changes of pH in Chinese Cabbage Kimchi
and Green Onion Kimchi during fermentation at 20°C
and 10°C. Symbols: O, Chinese Cabbage Kimchi at 20°C;
®, Green Onion Kimchi at 20°C; I, Chinese Cabbage
Kimchi at 10°C; B, Green Onion Kimchi at 10°C.
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Fig. 4. Changes of acidity in Chinese Cabbage Kimchi
and Green Onion Kimchi during fermentation at 20°C
and 10°C. Symbols: O, Chinese Cabbage Kimchi at 20°C;
®, Green Onion Kimchi at 20°C; [, Chinese Cabbage
Kimchi at 10°C; B, Green Onion Kimchi at 10°C.
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Fig. 5. Changes of reducing sugar content in Chinese
Cabbage Kimchi and Green Onion Kimchi during
fermentation at 20°C and 10°C. Symbols: O, Chinese
Cabbage Kimchi at 20°C; @, Green Onion Kimchi at 20°C;
[J, Chinese Cabbage Kimchi at 10°C; M, Green Onion
Kimchi at 10°C.
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Table 2. Identification of lactic acid bacteria most frequently isolated from green onion Kimchi using PES and m-
LBS media
- Lactobacillus Isolate strain rrl;::eizot:’lszzs Isolate strain
Characteristics lantarum™® from m?LBS ubsb. from PES
p media P. @ media
mesenteroides
Shape rod rod cocci cocci
Motility D - - -
Catalase - - - -
Oxidase - - - -
Glucose (acid) +? + + +
Growth at 15°C + + + +
Growth at 45°C - - NT? -
Gas from glucose - - + +
Carbohydrates, acid from: arabinose &’ + + +
galactose + + + +
lactose + + d +
maltose + + + +
mannitol + + d -
melezitose + + NT -
melibiose + + + +
raffinose + + d +
salicin + + ° +
sorbitol + + NT -
trehalose + + + +
mannose + + + +
fructose + + + +
Esculin hydrolysis + + d -
Nitrate reduction - - NT
Arginine hydrolysis - - - -
Dextran formed from sucrose - - + +
Mol% G+C 44-45 45 37~41 41.2

Y90% or more of strains negative.
290% or more of strains positive.
IDifferent reactions in different strains.
#11~20% of strains are positive.

“Not testable.
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