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Table. 1 Formula of Kimchi Materials”

Materials Amounts(g)
Salted chinese cabbage 1,000
Chinese radish 130
Red pepper powder 35
Green onion 20
Garlic 14
Ginger 6
Salted and fermented shrimp 22
Sugar 10

"Salt concentrations in Kimchi were adjusted to 1.50, 2.75 and 4.00%.
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Fig. 1. Contour map for the effect of fermentation time,
fermentation temperature and salt concentration on pHs of
Kimchi. A, B and C represent 1.50, 2.75 and 4.00% of salt
concentration, respectively.

Table 2. Analysis of variance for the effect of three variables on
the two response variables :

. pH Acidity
!

Variables F-value F-value
Fermentation time 63.436%** 61.917%**
Fermentation temp. 25.863*** 47.389%**
Salt concentration 0.6911 0.855"8

**kp<(.001.

NS: not significant.
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Fig. 2. Contour map for the effect of fermentation time,
fermentation temperature and salt concentration on acidities of

Kimchi. A, B and C represent 150, 2.75 and 4.00% of salt
concentration, respectively.
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Fig. 3. Edible period based on suitable acidities as a function of
fermentation temperature at 2.75% of salt concentration.
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Fig. 4. Edible period based on suitable acidities as a function of
salt concentration at 5C of fermentation temperature.
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Table 3. Regression coefficients of second degree polynomials for response variables

A A, A, A, A, A, A A, A, A,
pH 4542 0942 -0.626 0.087 0.420 -0.435 0321 0.075 0014 -0011
Acidity 0.641 0389 0375 -0.043 -0.140 0.287 0.089 -0.031 0014 0014

These are coefficient of Y=A,+A X, +A,X, +AX, +A X 2+ AX, X, +A X, +AX, X, +AX,X, +A,X,’ and each independent variable, X,, X, and X,

is transformed to -1, 0 and 1 as increasing the level.

PEach independent variable, X 1» X, and X represents fermentation time, fermentation temperature and salt concentration, respectively.

Vol. 43, No. 1, 2000



10 7‘:]\'.5@_— -

Table 4. Determination coefficients of the second polynomials for
two variables

Regression pH Acidity
Linear 0.7741 0.7527
Quadratic 0.0876 0.0536
Cross product 0.0659 0.1304
Total regress 0.9276 0.9368
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Fermentation Property of Chinese Cabbage Kimchi by Fermentation Temperature and Salt Concentration
Myung-Hwan Kim* and Moon-Jeong Chang'(Department of Food Engineering, Dankook University, Cheonan, 330-
714, Korea; 'Department of Food and Nutrition, Kookmin University, Seoul, 136-702, Korea)

Abstract: The effects of fermentation temperature(0~15°C) and salt concentration(1.5~4.0%) on the fermentation
property of Chinese cabbage Kimchi were analyzed by response surface methodology. The pH decreased and acidity
increased with increasing fermentation time. The reduction and increment velocities of pH and acidity were increased
by increasing fermentation temperature and decreasing salt concentration. The optimum pH 4.2 was reached within
14~24 days at 5~15°C, while pHs of 24 days at 0~5°C were still lower value than 4.2. The effect of salt
concentration more affected terminal fermentation period than initial fermentation period. The maximum edible
acidity, 0.75%, was reached within 8 days at 15°C, while acidities of 24 days at 0°C were 0.35~0.43%. The effects
of salt concentration at 0°C was higher than those at 15°C. The fermentation time, fermentation temperature and salt
concentration were the first, second and third affecting factors on the pH and acidity of Kimchi. Based on the
coefficients of determination, pH and acidity were highly fitted to the experimental data(r”>0.9276). For the suitable
acidity range, 0.40~0.75%, the edible period of Kimchi at 15°C, 10°C and 5°C were 4 days, 10 days and 18 days
at the 2.75% of salt concentration, respectively. The edible period increased from 14 days to 19 days with increased
salt concentration from 1.50% to 4.00% at 5°C of fermentation temperature.

Key words : Chinese cabbage Kimchi, fermentation property, RSM, edible period
*Corresponding author
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