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Abstract

The effects of microwave heat treatment and addition of enzyme, kimchi liquid, buffer solution
and several salts on the changes in pH of kimchi liquid were investigated during fermentation at
25~35C. It was found that microwave heat treatment on brined chinese cabbage and enzyme addition
of cellulase and amylase showed a little improvement effect, while combination of both methods signifi-
cantly increased the fermentation rate. The addition of kimchi liquid having pH4.6 was found to
be very desirable for both shortening the fermentation time and flavor acceptance. Among the inorganic
salts and buffer solution studied, phosphate buffer(pH 4.6), sodium nitrite and Na,HPO, were significa-
ntly effective for reduction of kimchi fermentation rate by two to three folds.
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Table 1. Concentration of organic or inorganic salts
added to fermented kimchi

Phosphate buffer(1M, pH 4.6) 0.2, 0.3%
Succinic acid buffer(1M, pH 4.6) 0.3%
NaNO, 001 M
NaNO; 0.01M
Na,HPO, 001 M
Ca-EDTA 0.002 M
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Fig. 1. Effect of temperature and cellulase/amylase on

the pH of kimchi liquid during initial fermentation
A—AL25C, O—C 130T, O—0O: 35C, with enzyme
addition a—a :25C, @—@:30C, m—M @ 35C, wi-
thout enzyme addition
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Table 2. Number of microorganisms per gram in freeze
dried kimchi liquids

pH
4.0 42 44 46 48

Total 8.9X 107 6.8X 107 7.6 X107 55X 107 3.6 X 107
organisms

Leuconostoc 7.1 X 10° 89X 10° 1.8 X107 1.3X10° 2.0 10°

Table 3. Effect of enzyme addition and microwave hea-
ting on pH change of kimchi during fermentation at

35°C
Fermentation time(hr)
0 8 12 16 20
Control 58 49 45 44 43
Enzyme amylase+ 58 48 45 44 4.3
addition cellulase
Microwave 15 sec 58 55 52 45 4.2
heating 30 sec 58 55 51 44 4.2

60 sec 58 55 49 43 4.1
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Table 4. Effect of microwave heating and enzyme addi-
tion on pH change of kimchi solution at various tempe-
ratures

Temperature Fermentation time(hr)
©) Sample 2 4 6
25 Control 55 5.3 54 53
(E)» 55 5.3 53 52
(H)» 5.2 5.2 52 51
E-H 5.3 5.1 51 50
30 Control 5.5 5.3 5.2 52
(E) 5.3 51 50 50
(H) 55 5.2 54 51
E-H 5.3 5.0 49 47
35 Control 55 5.3 5.2 5.1
(E) 55 5.1 50 49
(H) 53 5.0 49 48
E-H 53 49 48 46

2Combined enzymes of cellulase and amylase were added
by 0.2% and 0.1%, respectively

YBrined cabbage was heated with microwave for 15 sec
9Microwave heating and enzyme addition were both used

Table 5. Effect of addition of pH 4.6 kimchi liquid on
pH of kimchi during fermentation at 35°C

Kimchi liquid Fermentation time(hr)

addition 1 3 5 7
Control 5.8 57 5.6 55
10% 4.7 4.6 4.3 4.2
20% 4.6 4.5 4.3 4.2
30% 46 45 44 4.2
40% 4.6 44 4.3 4.2
50% 4.6 44 42 42
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Fig. 2. Effect of addition of freeze dried kimchi solution
having different pH on the changes in pH (—) and
acidity (-—--) of kimchi during fermentation at 35°C
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Table 6. Effect of addition of salts and buffer solution
into fermented kimchi on the changes into pH of kimchi
liquid during storage at 30°C

Fermentation time(hr)

0 4 8 12 16

Control 48 44 4.2 40 39
NaNQ,(0.01 M) 48 48 47 44
NaN0;(0.01 M) 44 43 41 39
Na,HPO,(0.01 M) 45 4.1 41 41
Ca-EDTA(0.002 M) 44 4.3 41 40
phosphate buffer 0.2% 44 43 42 41
phosphate buffer 0.3% 44 43 42 41
succinic acid buffer 0.3% 4.3 42 41 41
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