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Use of Radio Frequency for Controlling Sawtoothed Grain
Beetle (Oryzaephilus surinamensis) in Milled Rice cv.

Khao Dawk Mali 105
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Abstract: The objectives of this experiment were to use radio frequency (RF) for controlling sawtoothed grain
beetle (Oryzaephilus surinamensis) in milled rice cv. Khao Dawk Mali 105 and to examine rice quality after
treated by radio frequency with appropriate rate which performed completely kill insects. The experiment was
conducted at Postharvest Technology Research Institute, Chiang Mai University, Thailand. Insect mass rearing
in milled rice cv. Khao Dawk Mali 105 with moisture content at 14% was conducted in laboratory condition. In
experiment 1, all developmental stages of insect, egg, larva, pupa and adult were treated by 27.12 MHz radio
frequency which provided 55°C for 90 seconds. The result showed that adult stage of sawtoothed grain beetle
was the most tolerance to RF heat treatment because adult mortality was the lowest (78.09%) (P<0.05), followed
by the mortality of pupal, larval and egg stages which were 90.90, 94.34 and 96.46%, respectively. In
experiment 2, adult stage of sawtoothed grain beetle, the most tolerant to RF heating, was exposed to RF at 55,
60, 65 and 70°C for 90, 120, 150 and 180 seconds at each temperature. The result found that RF treatment at

70°C for 120 seconds was able to get effective control of sawtoothed grain beetle since there was the
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minimal combination rate of RF heat and there was no insect progeny found in milled rice. Moisture content and
protein content of milled rice decreased when it was treated with RF and the yellowness and whiteness index
also decreased while amylose content has increased. The amount of 2-acetyl-1-pyrroline (2-AP), the aroma
compound which always found from fragrant rice was decreased from 2.82 ppm to 2.40 ppm after the RF heat

treatment on Khao Dawk Mali 105 milled rice.
Keywords: Sawtoothed grain beetle, Oryzaephilus surinamensis, radio frequency, milled rice
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Table 1 Average mortality of sawtoothed grain beetle (Oryzaephilus surinamensis) in various developmental

stages after treated by 27.12 MHz radio frequency at the temperature of 55°C and for 90 seconds.

Developmental stage

Mortality (%)+SE"

Egg
Larva
Pupa
Adult

96.46 £3.74a
94.34 £5.98a
90.90 £3.63a
78.09 £2.82b

" Means within the same column followed by the same letters are not significantly different at the 0.05 level by the LSD test

(LSD=6.48)
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Table 2 Average mortality of sawtoothed grain beetle (Oryzaephilus surinamensis) in adult stage after
treated by 27.12 MHz radio frequency at temperature of 55, 60, 65 and 70°C for 90, 120, 150

and 180 seconds

Temperature Mortality in various times periods (seconds) +SE"
(°C) 90 120 150 180
55 80.35 £3.53e 87.93 £1.99d 94.33 £3.63bc 96.46 +2.82ab
60 90.80 +5.09cd 97.35+3.41ab 97.35+3.41ab 96.46 +1.96ab
65 97.32 £1.78ab 95.00 £6.38bc 98.04 £2.26ab 96.46 +2.82ab
70 98.30 £1.96ab 100.00a 100.00a 100.00a

"Means with in the same column followed by the same letter are not significantly different at 0.05 levels by the LSD

Test (LSD=4.75).
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Table 3 Average of progeny (F,) per 30 parents at 4 weeks after RF treatment of sawtoothed grain

beetle (Oryzaephilus surinamensis) in adult stage after treated by radio frequency at
temperature of 55, 60, 65 and 70°C for 90, 120, 150 and 180 seconds

Temperature Number of progeny in various time periods iSE”*
(°C) 90 120 150 180
55 8.5 +1.73ab 8.2 £14.52ab 10.0 £9.56a 0
60 0.5 +0.58c 5.0 £10.00abc 0.25 +£0.50c 1.5+1.91bc
65 0 1.0+1.41¢ 0 0
70 0 0 0 0

" Means with in the same column followed by the same letter are not significantly different at 0.05 levels by the LSD

Test (LSD=6.32).

Progeny in untreated control is 96.63 insects/30 parents averaged from 1,680 parents.
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Table 4 Physical quality of milled rice cv. Khao Dawk Mali 105 after treated by 27.12 MHz radio

frequency at 70°C for 120 seconds compared with untreated control

L* b*
Treatment moisture content (%) . Whiteness index
(lightness) (yellowness)
Control 13.65a" 66.10b 15.88b 62.56b
70°C120 seconds 12.85b 68.25a 17.64a 63.67a

"Means with in the same column followed by the same letter are not significantly different at 0.05 levels by the LSD
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Table 5 Amylose,crude protein and 2-acetyl-1-pyrroline (2-AP) contents from milled rice cv. Khao Dawk
Mali 105 after treated by 27.12 MHz radio frequency at 70°C for 120 seconds compared with

untreated control

Treatment Amylose (%) Crude protein (%) 2-AP (ppm)
Control 16.83b" 7.38a 2.82a
70°C 120 seconds 17.82a 7.12b 2.40b

" Means with in the same column followed by the same letter are not significantly different at 0.05 levels by the LSD
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