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Kinetics of Thermal Softening of Chinese Cabbage Tissue

Dong Won Choi, Joo Bong Kim, Myung Sik Yoo* and Yu Ryang Pyun

Department of Food Engineering, Yonsei University. *Hai-Tai Confectionary Co., Seoul

Abstract

The kinetics of thermal softening of chinese cabbage was investigated by puncture tests with an Instron.

It was concluded that low temperature-long time blanching and pasteurization process provided an opportuni-

ty of improving the texture of pasteurized Kimchi. The rate of softening showed apparent first order Kinetics,
and the apparent Arrhenius activation energies ranged from 2.8-42.4 kcal/mol. The temperature dependency

of the softening rate during pasteurization was more profound by blanching at higher temperature.
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Table 1. Operating conditions of Instron for measur-
ing texture of Chinese cabbage

Test Operating condtion

Puncture E

Puncture diameter 0.03 cm
Crosshead speed 10 em/mun
Chart speed 20 cm/min

Defa:mation ratio  57.5 %

Puncture diameter 1.03 em

®=| O

Shear Clearance 0.089 mm
puncture Crosshead speed 10 em/min
Chart speed 20 cm/min
| [
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Fig. 1. Texture profile of puncture test of raw and
salted Chinese cabbage
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Fig. 2. Semilogarithmic plot of the hardness(H,) of
raw and salted Chinese cabbage during blanching
Blanching temperature; W:70°C 0:80°C

&:90°C A:95°C
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Fig. 3. Effect of air removal on the hardness(H,) of
Chinese cabbage during blanching
Blanching temperature; 0:70°C 0:80°C
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Fig. 4. Effect of blanching temperature and time on
the H,/H, of salted Chinese cabbage
Blanching temperature; 0:70°C 0:80°C

X:90°C A:95°C
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Fig. 5. Effect of blanching temperature and time on
the relative hardness (H,/H,) of salted Chinese cabbage
(shear puncture test, 0.089mm clearance)
Blanching temperature; [1:70°C 0:80°C

A:90°C X:95°C
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Fig. 6. Semilogarithmic plot of the hardness(H,) of
salted and blanched Chinese cabbage during
pasteurization
Heating temperature; 03:80°C 0:90°C A:95°C
Blanching condition; -------: 10 min at 80°C

____> 7 min at 90°C
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Fig. 7. Arrhenius plots of softening rate (k. of
Chinese cabbage during blanching
0: raw Chinese cabbage, [1: salted Chinese cabbage
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Table 2. Apparent activation energy of thermal
softening of Chinese cabbage

(unit: kcal/mole)

Temperature range(°C)

Samples
70—80  80—95

Blanching

raw cabbage 14 315

salted cabbage? 2.8 42.4
Pasteurization

blanched at 80°C for 10 min 16.7

blanched at 95°C for 7 min 36.5

1) salted in 30% salt solution for 2hrs.
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