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The Infrared Radiation Machine for Disinfestations in Rice
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Abstract

After milling, long term storage rice often found to be damaged by rice weevil. Usage of chemical in
controlling of insects in rice mill industry may affect the environment and harm customer health if chemical
retained. Therefore, this research is aimed to develop and design the rice disinfestations machine by using the
infrared radiation. In this application, far infrared radiation i.e. an electromagnetic wave with short wavelength was
used to generate the heat for a short period of time to rice. The design process started from collecting data from
rice entrepreneurs. The prototype machine has two 1000-watts infrared lamps with a rubber belt. Organic Hom
Mali 105 rice with rice weevil were used. Design of experiment was Box Behnken Design for 27 runs with twice
reruns. Operation condition: lamp temperature, distance between lamp and rice, rice thickness and belt speed
(rpm) were studied. It was found that the optimum condition that deteriorates 100 percent of the amount of rice
weevil within 2-3 min was temperature of 85 degree celsius, distance between lamp and rice of 10 cm, rice
thickness of 1 cm and speed of motor 825 rpm. After heating, rice was cooled in air. No crack due to heating was
found. The low amylose increased from 7.28% to 8.86%. Elongation of rice was 1.62 mm. unchanged, Gel
consistency was moderate, and rice smell was good and unchanged.
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Table 1 Design of experiment and result of experiment from Minitab Release 14

Sequence of Sequence of Factors level
experiment random T(CY H (cm.) Th (cm.) N (rpm.) Percentage (%)
1 52 85 15 1.0 825 100
2 44 60 15 1.5 150 15
53 26 85 15 1.0 825 100
54 3 60 20 1.0 825 17.5
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Table 2 The Amount of insects in PE plastic bag, The long time 6 Months (Before the infrared radiation )

Number of PE Long time (Days)

(Before the IR) 0O 15 30 45 60 75 90 105 120 135 150 165 180
1. PE plastic bag No. 1 0 0 8 35 32 24 45 38 55 38 19 79 165
2. PE plastic bag No. 2 0 2 7 25 45 16 129 24 42 25 35 65 228
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Table 3 The Amount of insects in PE plastic bag, The long time 6 Months (After the infrared radiation)

Number of PE Long time (Days)

(After the IR) 0 15 30 45 60 75 90 105 120 135 150 165 180
1. PE plastic bag No. 3 0 0 0 0 2 0 0 0 0 0 0 0 3
2. PE plastic bag No. 4 0 0 0 0 0 0 0 1 0 0 0 2 0
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Table 4 The comparison of the chemical composition before the rice quality and after the infrared radiation

(Juliano, 1985)

Type of rice Humidity Protein Crude Fat Crude Fiber Ash NFE
(%) (9. (g.) (g.) (g.) (g)
Rice (MRO) 13-14 6.3-7.1 0.3-0.5 0.2-05 0.3-0.8 77 -89
Rice (MR1) 10.16 7.70 0.41 0.38 0.64 78.96
Rice (MR2) 10.14 8.44 0.24 0.28 0.37 80.67

Remark. RO = Hom mali rice 105 : Standard of rice quality
R1 = Hom mali rice 105 : Before the infrared radiation

R2 = Hom mali rice 105 : After the infrared radiation
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Table 5 The comparison of the cooking rice quality after the infrared radiation and after the infrared radiation
(Attaviriyakol, 2006)

Hom mali rice 105 Standard of cooking rice quality Before the infrared After the infrared
radiation radiation
Low amylose Amylose 5-19 % 7.28 % 8.86 %
Gel consistency Flow powder distance 41- 60 mm. 41 mm. 42 mm.
Elongation ratio Test from rice 20 pellets 1.62 mm. 1.62 mm.
Aroma Smelling test Aroma Aroma
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