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Abstract

The changes in physicochemical properties of cooked rice stored in an electric rice cooker at different tem-
perature (63, 66, 69 and 72°C) were investigated. The growth of thermophilic bacteria was gradually in-
creased in all samples with storage time up to 6 hours and increased rapidly afterward. The bacterial growth
rate was higher during storage at low temperature than at high temperature, and the bacterial number gen-
erally reached the maximum at 18 hours of the storage. The number of bacteria in sample stored at 63°C was
increased to 10° CFU/g after storage for 6 hours. The heat treatment at 6 hours of storage decreased the bac-
terial number to 10" CFU/g at 8 hours of storage. Bacterial number was gradually increased with storage time
after the first heat treatment. When the sample was reheated after 8 hours of storage, the bacterial number
was reduced to the level at which off-odor was not detected after storage for 24 hours. During the storage,
moisture content of heat-treated sample was lower than that of sample stored at 63°C but higher than that of
sample stored at 72°C. The L value of heat-treated sample was higher than that of the sample stored at 72°C,
but lower than that of the sample stored at 63°C. The b value showed an opposite trend to the L value with
regard to the storage temperature. Changes in texture were not remarkable during the storage for the sample
heat-treated and stored at low temperature. The occurrence of off-odor and browning was depressed in the
heat-treated sample, and the texture and overall eating quality were more acceptable than the samples stored
at low temperature.
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Fig. 1. Cooking condition of milled nonwaxy rice in electric rice cooker. M—M: boitom temp., A—aA: top temp., A:

swelling time, B: heating time, C: the proper degree of cooking.
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Fig. 2. Temperature profile of cooked rice during storage in electric rice cooker.
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Fig. 3. Influence of heat shock on the growth of ther-
mophilic bacteria from cooked rice during storage at
low temperature (63~72°C). @—@: 63°C, O—O: 66°C,
A—A: 69°C, A—A: 72°C, &—O: single heat treatment,
9—4@: double hezt treatment.
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Fig. 4. Changes in moisture content of cooked rice dur-
ing storage at low temperature.
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Table 1. Changes in Hunter color index of cooked rice
during storage at low temperature

Temp. Color Storage time (hr)
('C)  index 0 6 12 18 24
L 6665 6587 6562 66.12 66.08
63 a 330 317 336 322 308
b +1.62 +1.64 4251 +2.86 +3.62
L 6665 6679 6641 6606 6602
66 a 333 326 322 314 310
b +1.64 4245 4251 4295  +4.10
L 6721 6683 6577 6586 64.94
69 a 342 334 315 337 309
b 4170 4241 4251 4377 +4.20
L 6741 6703 6665 6606 64.60
7 a 325 343 292 316 -3.00
b 4171 4249 4291 4363 4424
Heat L 6665 6552 6662 6541 6503
tre:; 4 @ 330 312 305 320 317
b +2.50  +2.60 +2.61 +3.28 +4.17




MeF P T2CERITRIE 13
koo, T HE o=

3L, 63°C

?_

u ge

e el ont, 2 FA Aol A4 ¢lal
o} o] 5O weA|7o] A3kl whet HELY A
A} AASY R, RELE FEFE B ke e
Hgloo, HaEE LT (Rhe, FAEE LF G
& vrhigon], »esze] ARL4E FAE g
& 2ol sl ot # Aslels ol
<

EAxq o] 3}
Rheometer2 o]-8-gF win| ¥ & 7+ peow o
2ol u}Z strength, hardness % cohesivenessol] #3F
w3} za}gk A3l Table 29} 7l strengthy= 3-8
o 63, 66, 69, 72°C % W24 zFzk 104.10, 104.50,
103.89, 103.11 % 105.050]%] o1}, 9.2 4| 7ko] Hajsd
#2 exsl o2 golrel ifo|r} ¢lglov]
hardness= Aol 247 rl 2 el|4] 82.12, 82.44, 8138,
83.25 % 80.650]151 ., B A 7o) A G 8, 27
=ETE Frishiz kel

=3k cohesivenessi=

Table 2. Changes in texture of cooked rice during
storage at low temperature

Temp.  Storage Strength Hardness

(°C) time (hr) (10 dyne/em) (10 dyneicm’) Cohesiveness

0 104.10 82.12 1.05
6 105.59 81.59 1.06
63 12 104.90 82.17 (.88
18 105.88 82.90 0.88
24 105.22 82.96 0.84
0 104.50 82.44 1.06
6 105.27 82.63 1.02
66 12 105.30 82.51 1.02
18 104.21 82.35 (.85
24 105.98 83.21 01.84
0 103.89 81.38 1.05
6 104.21 81.56 1.04
69 12 103.33 83.21 1.03
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24 106.10 83.11 (1.82
0 103.11 83.25 1.03
6 102.90 83.21 1.02
72 12 104.72 84.33 0.91
18 104.82 84.92 (.88
24 106.12 85.10 0.82
0 105.05 80.65 1.07
Heat 6 104.23 80.88 1.05
12 105.11 81.35 1.03
treated
18 106.14 81.37 1.02
24 106.10 82.12 0.94
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Fig. 5. Changes in sensory properties of cooked rice during storage at low temperature.
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