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In order to clarify thermal softening mechanism of vegetables, the softening rate of vegetable
during a thermal process was investigated, comparing with the kinetics for 8-elimination of pectin.
A Japanese radish and a citrus pectin were used as samples. The cylindrical samples (7 mme X 30 mm
in length) were cooked in water in a temperature range from 90°C to 110°C using a pressure-vessel.
The softening behavior obeyed a first order equation. The softening rate constants and the activa-
tion energy were 0.17X1073s7'~2.30x1073s~! and 146 kJ - mol~! from 90°C to 110°C, respectively.
The pectin solution (0.5% in M/10 phosphate buffer, pH 6.5), which was sealed in a glass tube, was
heated in the same temperature range as the Japanese radish. The B-elimination rate of the pectin
was also analyzed by using a first order equation. The rate constants of B8-elimination and the
activation energy were 0.33X107*s™'~373X107*s™! and 143 kJ - mol~", respectively. Though the
rate constants for softening of Japanese radish were approximately 10 times larger than those for
B-elimination of the pectin, both activation energies were almost the same values. This result
suggests that the softening mechanism of Japanese radish might be closely related with the 8-elimina-

tion of the pectic substance in the radish.
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Fig.1 Changes in hardness of Japanese radish
at various temperatures
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Fig. 2 Softening ratio of Japanese radish at
various temperatures
Keys are the same as in Fig.l. *X:
softening ratio of Japanese radish.
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Fig.3 Changes in B-elimination reaction

(ODsss) for citrus pectin solution heated
at various temperatures

Heating temperature (°C): @, 90; A, 95; 8.
100 ; @, 105; ¥, 110. The citrus pectin solu-
tion : 0.6% citrus pectin in 1/10 M sodium
phosphate buffer (pH 6.5).
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Fig.4 Degradation ratio curves for citrus
pectin heated at various temperatures
Keys are the same as in Fig. 3. *X:

degradation ratio of pectin.
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Fig. 5 Arrhenius plots of softening rate con-
stants for Japanese radish (A) and
B-elimination rate constants for citrus
pectin (@) by thermal processes
* Ea: Activation energy.
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