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Abstract

Microbiological characteristics of low salt Mul-kimchi was examined. Mul-kimchi was prepared by mixing of
radish (25%), green onion (2.4%), red pepper (1.9%), garlic (1.9%) and salt (0, 0.2, 0.5, 1.0, 1.5, 2.0, 2.5, 2.5,
3.0%) in water and fermented at 4, 15 and 25°C for 10 days, respectively. During fermentation period, total
cell, Leuconostoc sp., Lactobacillus sp., Streptococcus sp., Pediococcus sp., coliform bacteria, gram (-) bacteria
and yeast cell number were counted on their selection media. The microbes in Mul-kimchi were isolated and
identified. Total cell number increased as salt concentration decreased and fermentation temperature increased.
Lactic acid bacteria showed the highest number in 1.0% salt concentration. Yeast cell number increased with
increase of salt concentration. Lactobacillus sp. were identified Lactobacillus plantarum and L. pentosus in Mul-
kimchi containing 0.2%~1.0% salt while those of Mul-kimchi containing 3.0% salt were Lactobacillus plantarum
and L. brevis. The other lactic acid bacteria were identified Leuconostoc citrum, Leu.mes.ssp.mesenteroides/
dextranicum and streptococcus facium in Mul-kimchi containing 0~3.0% salt while Pediococcus sp. was not
detected. Gram-negative Aeromonas hydrophila, Pseudomonas fluorescens, Pseu. aureofaciens and yeast Candida

pelliculosa, Cryptococcus laurentii were identified in the Mul-kimchi.
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Table 1. Ingredients ratio of Mul-kimchi

Ingredients Weight (g) ratio (%, w/w)
Radish (Chinese Cabbage) 600 25.0
Green onion 60 25
Red pepper 45 1.9
Garlic 45 1.9
Distilled Water 1650 68.8
Total 2400 100
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Fig. 1. Changes of total cell number in Mul-kimchi
during fermentation.

CFU/mL7}2] =23}9] 1, 15°Ce} 25°C 71x]9) A%
Z7] 10*° CFU/mL A XA <4 A~|e] 10° CFU/
mL A xol xdslgct. 4 =5 Leuconostoc & F
2| Wisl= 0% AAHchks 9 Fob A4 24
velgttl 9 FE 1.0% A7} 4, 15, 25°Cel| A 713k
=7 el Leuconostoc 4 & 4 5 1.0%9 4]
o] 71 ks dojdrle HE o 4 Usdch
& B Aol 2 254 & F% 2.0, 1.0% A
B} ohE A 8ol vl8) tha B 3he Jehlgl oy
A8 & AolE HolA& Wkt 2L FAMT
%3} Lactobacillus % F& & 7|78 S8 &
< ¥XE Yelie, 4°C =9 A 27 F4o)
10°~10° CFU/mL& W& 7|75 & Ho|E Holx| &
skth. 15°Ce} 25°C 79 A-$ %A =r]q) Wi
543} 3d71x] F2) FI FHE B F usg
& AT 9 FEo oE Wie 4, 15,
25°C 25 1.0% 71 x4 713 =9t 3.0, 0.2, 0%
T2 2 el o] AY gAY, F 4 AxEre
Z}ekol A ¥} Lactobacillus 4 2] A8 ©
de Zlez A=t w3 ERAE 4C AS

4°Cc

N W O

Leuconostoc sp. (log CFU/mi)
H» OO N O

H OO OO N

1 3 ) 7 9 11
Fermentation time (days)

Fig. 2. Changes of Leuconostoc sp. in Mul-kimchi during
fermentation.
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Fig. 3. Changes of Lactobacillus sp. in Mul-kimchi during
fermentation.
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Fig. 4. Changes of Streptococcus sp. in Mul-kimchi during
fermentation.
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Fig. 5. Changes of Pediococcus sp. in Mul-kimchi during
fermentation.
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Fig. 6. Changes of coliform bacteria in Mul-kimchi
during fermentation.
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Fig. 7. Changes of gram negative bacteria in Mul-
kimchi during fermentation.

Table 2. Identification of microbes isolated from Mul-kimchi
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Fig. 8. Changes of yeast cell number in Mul-kimchi
during fermentation.

NaCl concentration

Bacteria (F.T) 02%
i /O

L. plantarum

Lactobacillus (5) L. pentosus

Leuconostoc (5) Leu. citrum

Streptococcus (5) -

Pediococcus (5) -

Gram (3 (3)
Yeast (6)

Aeromonas hydrophila

Candida pelliculosa

1.0% 3.0%
L. plantarum L. plantarum
L. pentosus L. brevis
Leu. citrum Leu. citrum
Leu.mes.ssp.mesenteroides/ Leu. mes.ssp.mesenteroides/
dextranicum dextranicum
Str. facium Str. facium

Aeromonas hydrophila Aeromonas hydrophila

Candida pelliculosa Candida pelliculosa

F.T: fermentation time (day).
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