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The Evaluation of Appropriate Technology for Production of Instant Cooking Rice
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Abstract

The production of instant cooking rice created by Chiangmai Rice Research Center was used
to apply with high-moisture rice in Nong Chok District, Bangkok Metropolis, as an alternative way to
develop rice products from paddies, and the production cost of using this technology was also analyzed.
The research results showed that eight kilograms of instant cooking rice were gained from fifteen
kilograms of paddy fed through the milling process. The instant cooking rice was more yellow than other
white rice. After soaking the paddy with different conditions (boiled and room temperature water) and
soaking time, the durations used for rice expansion were compared. Furthermore, the cooking time
between instant cooking rice and other rice was also compared. It showed that the durations used for
rice expansion among soaking time of 4, 5, 6, 7, and 8 hours were not significantly different (p = 0.166 ).
The average durations of rice rehydration, between the paddy soaked with room temperature water and
another soaked with boiled water, were 54.11 and 30.24 minutes respectively. It revealed that durations
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of rice rehydration are significantly influenced by soaking temperature (p<0.01). In comparison of cooking
time between the instant cooking rice and other white rice, the other rice needs significantly more time
to cook than the instant rice (p<0.01). When compared the cost of production of instant cooking rice
(approximately 23 Baht per kilogram) with the cost of conventional moisture reduction of rice operated
by farmers (approximately 22 Baht per kilogram), it was found that the cost of instant cooking rice was
slightly higher than that. However, the instant cooking rice could compete against other rices selling in
markets because of its products’ strength in terms of the more convenience and lower energy
consumption of rice cooking. This technology could be an alternative option for farmers to further develop

their rice products from paddies.
Keyword: Rice, Instant Cooking Rice, Appropriate Technology
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Figure 1 Process for solving the paddy’s problems on high moisture content.
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Table 1 Variable costs for one kilogram production of instant rice.

Details Amount Cost per unit Cost (Baht)
Paddy (Pathum Thani 1) 15 kg 7.65 Baht/kg 13.77
Water 50 liters 0.004 Banht/ liter 0.20
Fuel 1.52 kg 1.27 Baht/kg 1.93
Transportation including labor cost* 15 kg 0.06 Baht/kg 0.94
Rice milling** 15 kg 0.37 Baht/kg 5.61
Total cost 22.44

* Transportation including labor cost was estimated by assuming that 300 kilograms per day of paddy were transported to
the mill with 150 Baht charged.

** The cost of rice milling depended on the agreement between mill's owner and farmer. Some mills may barter rice bran or
grist for the milling cost.



Table 2 Fixed costs for instant rice production.

Details Amount Cost per unit (Baht) Cost (Baht)
Cooking pot (60 cm diameter) 1 pot 2,782 2,782
Wooden patula 1 spatula 145 145
Sieve 1 sieve 145 145
Stove 1 stove 500 500
Basin or bucket 5 basins 75 375
Nylon mesh fabric (140 x 100 cm. in size) 5 sheets 35 175
Total cost 4,122
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Figure 2 The test on the durations used for rice expansion.



Table 3 Comparison of time for rehydration (minutes) at different conditions.

Time for rehydration (Mean + SD).

Soaking Time Room temperature Boiling water (100 degrees Celsius)
(n=15) (n=15)
4 Hour 56.28 +1.86 30.46 £0.72
5 Hour 55.73 £1.11 30.26 £1.12
6 Hour 55.25 +0.99 28.69 +1.07
7 Hour 56.94 £2.74 31.34 £1.18
8 Hour 56.33 £1.63 30.44 £0.77

Table 4 Result of two-way ANOVA examining the influence of soaking temperature and time on the durations

used for rice expansion.

Source of variation df Mean Square F p-value
Temperature 5018.90 2424.68 <.001*
Soaking time 3.74 1.81 .166
Interaction 27 A3 .969
Error 20 2.07

* The mean difference was statistically significant.
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Figure 3 Comparism of average cooking time between white rice and soaking rice.



Table 5 Average cooking time (minutes) among different types of rice.

Types of rice (n = 18) Average cooking time (MeanSD)

White Rice 46.84 +1.65
Instant Rice was made by soaking for

4 hourS 15.23 £0.26
5 hours 15.61 £0.94
6 hours 15.47 £0.24
7 hours 15.93 +1.07
8 hours 15.41 £1.15

Table 6 Result of one-way ANOVA examining the different types of rice on cooking time.

Sources of variation df Mean Square F p-value
Between groups (type of rice) 5 490.48 473.31 <.001*
Within the group 12 1.03

Error 17

* The mean difference was statistically significant.

Table 7 The multiple comparison of cooking time among types of rice using Scheffe’'s method.

Multiple Comparisons Mean Difference

p-value
() (J) (1-J)

4-hour soaking 5-hour soaking -.380 .999
4-hour soaking 6-hour soaking -.236 1.000
4-hour soaking 7-hour soaking -.696 .979
4-hour soaking 8-hour soaking - 176 1.000
4-hour soaking White rice -31.613 <.001*
5-hour soaking 6-hour soaking 143 1.000
5-hour soaking 7-hour soaking -.316 .999
5-hour soaking 8-hour soaking 203 1.000
5-hour soaking White rice -31.233 <.001*
6-hour soaking 7-hour soaking -.460 997
6-hour soaking 8-hour soaking .060 1.000
6-hour soaking White rice -31.376 <.001*
7-hour soaking 8-hour soaking 520 .994
7-hour soaking White rice -30.916 <.001*
8-hour soaking White rice -31.436 <.001*

* The mean difference was statistically significant.
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Table 8 Estimated electricity cost between unprocessed rice and instant rice.

Types of rice Average cooking time (Minutes) Estimated Electricity Cost (Baht)

Unprocessed rice 46.84 3.10

Instant Rice was made by soaking

4 hours 15.23 1.01
5 hours 15.61 1.03
6 hours 15.47 1.02
7 hours 15.93 1.05
8 hours 15.41 1.02
Average electricity cost for all types of the instant rice 1.03
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