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Abstract

The firming rate of cooked rice stored at 4°, 20° and 30°C were analyzed. The initial and limiting firmness of
cooked rice were decreased as the moisture content increased from 57.5 to 69.5%. The firming rate was in-
versely related to the storage temperature, but was fairly constant at moisture content between 60.5~65.9%.
The activation energy and Q,, value for firming of cooked rice was -4.07 X 10°cal/mole and 1.26, respectively.
No significant difference in firming rate was observed among rice cultivars.
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Fig. 1. Changes in initial firmness of cooked rices at 4
(A), 20° (B) and 30°C(C) as a function of moisture con-
tent (Ilpoombyeo)
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Fig. 2. Aging of cooked rices with different moisture
contents at 20°C (Ilpoombyeo) Moisture content of A=
57.5%, B=60.5%, C=63.5%, D=66.5%, E=69.5%
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Table 1. Limiting firmness of cooked rices with dif-

ferent moisture contents

Moisture Limiting firmness (kg)"
contents (%)  Jinmibyeo  Ipoombyeo Dongjinbyeo
57.5 493 4.88 4.19
60.5 4.14 4.13 4.14
63.5 3.04 3.02 3.04
66.5 2.40 2.38 2.40
69.5 1.33 1.33 1.33

PLimiting firmness was determined after storage at 4°C for

14 days
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Fig. 3. Plot of log[-In(E-E) / (E;-
of cooked rice at 4°, 20° and 30°C (moisture content of

66.5%, Ilpoombyeo)
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Table 2. Avrami exponents (n) and time constants (1/k, days) of cooked rices with different moisture contents stored

Moisture content(%)

Storage
temperature 57.5 60.5 63.5 66.5 69.5
0 n 1k n I’k n 1/k n Ik n 1/k
Jinmibyeo 4 1.02 271 1.05 3.16 0.99 3.12 1.02 313 0.98 3.16
20 1.12 4.07 1.09 435 1.01 444 1.00 4.38 1.02 4.64
30 1.02 5.20 1.04 5.89 1.02 5.83 1.01 5.87 1.01 5.88
{lpoombyeo 4 1.00 272 1.03 3.15 0.98 322 1.02 3.13 0.97 3.14
20 0.98 3.92 1.09 4.35 1.09 4.40 1.01 4.33 0.95 4.47
30 0.95 5.24 1.00 6.05 0.96 6.11 0.96 6.11 0.97 6.13
Dongjinbyeo 4 1.03 275 0.98 3.13 0.98 3.17 1.05 3.19 1.05 3.15
20 1.10 4.05 1.09 4035 1.02 4.40 (.96 4.44 0.96 447
30 0.99 5.21 1.01 5.89 1.02 5.94 1.00 5.93 1.01 5.97
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Fig. 4. Plot of -In(E -E,) against time of cooked rice at
4°, 20° and 30°C (moisture content of 66.5%, II-
poombyeo)
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Fig. 5. An Arrhenius plot for cooked rice from Av-
rami analysis (moisture content of 66.5%, llpoombyeo)

Table 3. Activation energy (E,) and Q,, for firming of
cooked rices with different moisture contents

Moisture E. 0
content (%)  (cal/mole) 1
Jimmibyeo 57.5 -4.18x 10 127
60.5 -4.02x 10 1.26
63.5 -4.03%x10° 1.26
66.5 -4.07% 10 1.26
69.5 -4.04% 107 1.26
Illpoombyeo 575 4.21x10° 1.27
60.5 -4.07x10° 1.26
63.5 -4.04x10° 1.26
66.5 -4.00x 10° 1.26
69.5 -4.07x10° 1.26
Dongjinbyeo 57.5 -4.17x10° 1.27
60.5 -4.05%10° 1.26
63.5 -4.01x10° 1.26
66.5 -4.00% 10° 1.26
69.5 -4.07x10° 1.26
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