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Abstract

To lessen the initial level of microorganisms, electrolyzed acid—water was used as washing and
brine water in the manufacturing process. On the washing and salting processes, application of elec—
trolyzed acid-water showed a possibility to lessen the microorganism level of Chinese cabbage effec—
tively. Microbial level of Chinese cabbage was reduced to about 1/4 level by salting and washing
process with electrolyzed acid~water while Chinese cabbage salted with tap water increased to about
1.7 times. And no coliform and E. coli were detected. However significant differences between seasoning
mixtures prepared with electrolyzed acid—water and with tap water were not observed in microbial
levels. Relatively low level of total count in kimchi prepared with electroyzed acid-water was kept
until 15 days of fermentation at 10°C. Any significant difference between them was not observed
after 20 days of fermentation. pH and acidity were showed the same tendencies as microbial count.
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Table 1. Recipe for the preparation of kimchi

Material Contents(%, w/w)
Salted Chinese cabbage 9.0
Radish 29
Red pepper powder 31
Ginger 0.8
Garlic 1.6
Onion 16
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Table 2. Number of E. coli recovered from purchased kimchi products

Storage time

Sample pH Acidity E. coli(CFU/g)
(Days)

A - 423 0.89 ND

8 6 657 0.17 6.0%10'
13 424 091 ND

c 5 552 0.38 30% 10"
12 432 1.10 ND

E 6 587 0.33 29%10°
13 429 091 ND

E 6 561 0.28 7.0% 10"
13 438 0.84 ND

G 3 6.20 0.17 1.70%x 10"
9 4.26 0.86 ND
3 6.05 0.25 15%10°

H 9 430 056 6.0 10"
16 434 0.84 ND

; 5 5.80 0.27 7.0% 10’
11 447 0.78 ND

7 2 5.70 0.39 17X 10°
8 445 0.85 ND

K 4 5.64 0.68 40%10'
10 440 0.69 ND
2 461 0.47 1.2x10°

L 8 4.24 0.71 3.0x10°
15 421 0.96 ND
- 440 0.70 32x10

M 6 427 0.86 1.7x10°
13 403 1.11 ND

N - 411 0.74 ND

—: Unknown, ND: Not detected

Table 3. Number of microorganisms recovered from raw materials used for kimchi manufacturing

(unit : CFU/g)

Microflora Total count Yeast & Coliform count Staphylococci Lactobacillus
Ingredients mold count count count
Chinese cabbage 1.6x10° 6.3% 10! 2.3%10° <10' 6.2x 10
Radish 53x10° 1.3%10° 6.3x10° 3.0% 10" 23x10"
Garlic 2.2x10° 2.1x10° 33%10° 53x10" 23%10°
Welsh onion 78%10° 23x10° 76x10° 2.5%10° 55x 10>
Ginger 20%x10° 1.3x10° 1.4%10° 46%10% 7.6%10"

Red pepper powder 76x10° <10' 84x10° 2.1x10" 42x10°
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Fig. 1. Microbial counts of Chinese cabbages washed
with tap water and electrolyzed acid—water.
A; Total count, B; Coliform count, G E. coli count

7
{___] Seasoning mixture prepared
6 with tap water
Seasoning mixture prepared
with electrolyzed acid-water
2s-
w
(&
g
o 47
kS
=]
8 3+
@
o
S 2
=
1 —
0

Fig. 2. Microbial counts of seasoning mixtures prepared
with tap water and electrolyzed acid—water.
A; Total count, B; Coliform count, G E. coli count
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Fig. 3. Microbial counts of brine water prepared with
tap water and electrolyzed acid—water after sal—
ting of Chinese cabbage for 2 hours.
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Fig. 4. Microbial counts of salted Chinese cabbages
washed with tap water and electrolyzed acid—
water.
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Fig. 5. Microbial counts of kimchi prepared with tap
water and electrolyzed acid—water.
A Total count, B; Coliform count, C; E. coli count
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Fig. 6. Changes of total count on pretreated kimchi
with or without electrolyzed acid—water during
the fermentation at 10°C.
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