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Abstract

The optimum cooking conditions for large scale continuous gas cooker were studied with three varieties of
rice. Optimum soaking time for the cooker was estimated to be 30 min at cooking temperature above 20°C,
while 60 min at cooking temperature below 10°C. The ratio of water-to-milled rice giving the best eating
quality was founded to be 1.41~1.48, and corresponding moisture content of cooked rice ranged from 60 to
62% for different rice varieties. The optimum ratio of water to milled rice. (Chucheong) decreased from 1.50
to 1.37 with increase in the amount of milled rice from 4.0 to 6.5 kg in a cooking vessel. However, actual
water uptake by rice (g water absorbed per g rice) on cooking was nearly constant value of 1.13, which
means that evaporated water during cooking increases with decreasing the amount of rice in a cooking vessel.
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Fig. 1. Water absorption curves of milled rice soaked at
different temperatures.

Predicted value plotted line by equation (1). Experimental
data : @ : 10°C, + : 20°C, A : 30°C, []: 40°C
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Table 1. Rate constants of the hydration equation of
milled rices at different soaking temperatures

Soaking Rate Parameters
Variety Tem(;pcg;uure k(X 107) k(X 107)
Milyang23 10 2.8 2.54
20 0.9 2.58
30 0.3 261
40 0.1 2.65
Chucheong 10 2.4 295
20 12 2.97
30 0.7 298
40 0.4 2.99
Dongjin 10 ¥ 2.84
20 0.% 2.69
30 0.4 2.56
40 0.2 244
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Fig. 2. Prediction of moisture content of milled rice
(Chucheong) as functions of seaking temperature and
time.
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Fig. 3. Relationship between moisture content and
hardness of soaked rice.
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Table 2. Cooking characteristics of different varieties of milled rice

Ratio of water to rice Weigh.t after lh Weigl}t of cooked Moisture content of (kgv:vz;tf;r‘;%t?(]:ret)e & Evapf)ration
soaking(kg) rice(kg) cooked rice(%) kg rice) ratio(%)
Odae(94)
1.3 7.7 124 57.00 1.07 17.0
1.4 N 13.0 58.78 1.17 17.0
1.5 7.8 135 60.63 1.25 16.0
1.6 7.7 142 64.35 1,37 15.0
1.7 7.8 14.8 65.78 1.47 14.0
Dongjin(94)
13 75 12.2 58.11 1.03 20.51
14 75 133 60.00 1.22 16.0
1.5 75 13.1 60.80 1.18 19.0
1.6 7.6 144 62.61 1.40 13.0
1.7 7.7 14.9 65.95 1.48 13.0
Chucheong(95)
1.3 7.6 114 55.53 1.90 30.71
14 7.6 123 58.97 1.05 250
1.5 7.7 13.5 61.80 1.25 17.0
1.6 7.6 14.2 65.09 1.37 15.0
1.7 7.6 14.6 64.17 1.43 16.0

Weight of milled rice : 6 kg, Soaking temperature :

15°C, Soaking time :1 h
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Table 3. Optimum ratio of water to rice for cooking
milled rice

Optimum ratio of Moisture content of

rice varieties water to rice cooked rice(%)
Chucheong 1.41 60.00
Ichon .42 60.96
Odae 1.46 60.29
Dongjin 1.41 60.03
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Table 4. Effects of amount of milled rice (Chucheong) in a cooking vessel on cooking characteristics

Amount of rice Ration of Weight after weight of Moisture content of Water uptake

(kg) water to rice 1h soaking (kg) cooked rice (kg) cooked rice (%) (kg water absorbed /kg rice)

1.3 6.0 8.7 57.20 0.93

1.4 6.0 9.1 58.89 1.02

4.5 1.5 6.0 9.4 59.85 1.09

1.6 6.0 99 60.01 1.20

1.7 6.0 10.4 63.08 1.31

1.3 6.6 9.9 58.45 0.98

1.4 6.5 10.3 60.77 1.06

5 1.5 6.6 10.8 61.73 1.16

1.6 6.5 113 63.26 1.26

1.7 6.5 11.6 63.77 1.32

1.3 7.2 10.9 57.58 0.98

1.4 72 11.4 59,51 1.07

55 1.5 72 11.9 61.61 1.16

1.6 7.2 12.6 63.60 1.29

1.7 7.2 13.0 64.26 1.36

1.3 75 12.1 55.53 1.02

1,4 79 12.8 58.97 1.13

6 1.5 78 134 61.80 1.23

1.6 7.9 14.1 65.09 1.35

1.7 79 14.6 64.17 1.43

1.3 8.6 13.1 57.99 1.01

1.4 8.5 13.9 60.97 1.14

6.5 15 85 14.7 62.67 1.26

L6 8.5 15.4 64.10 1.37

1.7 8.5 15.8 66.00 143
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Table 5. Optimum rates of water to water to milled (Chucheong) for cooking with the vaious amount of rice in a cooking

vessel,
. . Moisture . Water up take
Amgunt O'p‘umum ratio content(%) Evgpc:r)atton (kg water absorbed
of rice to rice for cooking . ratio ' (%) .
of cooked rice per kg rice)

45 1.54 61.94 25.59 1.15

5 1.48 60.56 23.19 1.14

55 1.44 60.21 22.56 1,12

6 1.39 61.19 23.87 1.12

6.5 1.37 60.35 19.74 1.11

"Evaporation ratio = weight of raw rice grain + amount of added water-weght of cooked rice

X100

amount of added water

n L6
Q
=
2 s
oot o “1
% ]
=
i-"1) -
2 s
3
o
3 as
3
3
«
14 4
k) [ ]
2
=]
S 138
E
=1
£ .
- s il T L
& 3 ‘ s 6 7
Amount of rice(kg)

Fig. 4. Relationship between amount of rice in a cooking
vessel and optimum ratio of water to milled rice
(Chucheong).
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