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ABSTRACT

Maize samples which separately infested by Sitophilus zeamais and Rhyzopertha dominica
were treated with radio frequency (RF) heat treatment application unit, which has been developed and
situated at Chiang Mai University . The unit has a variable power supply and operates at 27.12 MHz.
The input power 20% (540 watts) and 25% (670 watts) under the target temperature over 50°C for 30,
60 and 90 seconds, were selected as treatments. Evaluation of the efficiency of RF heat treatment to
control both insects was to count survival adults and then to calculate control efficiency percentage. All
developmental stage of maize weevil (Sifophilus zeamais) could be controlled by both power level,
especially egg and pupal stage which control efficiency percentage reached 99-100. The adult maize
weevil seemed more toterant to RF than the other stages. The most efficient treatment for controlling
lesser grain borer (Rhyzopertha dominica) was 25% of power level (670 watts), after holding maize’s
temperature over 50°C for 90 seconds. The control efficiency percentages of eggs, larvae, pupae and
adults were 99.39, 94.59, 98.56 and 99.87% , respectively. Lesser grain borer was also found more
tolerant than maize weevil. There are some differences among various stored grain insect species in
their susceptibility to control by RF dielectric heating. After all treatments, moisture content of maize
was slightly reduced by both level power. Crude protein was not changed. Crude fat was increased. In
terms of ash and carbohydrate were slightly different from untreated treatment. The decreasing of
crude fiber was found in this experiment. However, the energy obtaining from maize was
significantly increased.
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Table 1  Control efficiency percentage of Sitophilus zeamais at different developmental stage after

treatment by radio frequency”

Time
Power level Egg Larva Pupa Adult
(min)
20% (540 watts) 30 99.17a* 97.37b 99.57a 96.50b
60 100.00a 100.00a 99.72a 99.61a
90 100.00a 100.00a 100.00a 99.74a
25% (670 watts) 30 100.00a 99.87a 99.86a 99.35a
60 100.00a 100.00a 100.00a 99.87a
90 100.00a 100.00a 100.00a 99.87a
Untreated Ob Oc Ob Oc
C.V. (%) 7.86 7.86 7.86 7.86

Means averaged from 4 replications.

Means followed by same letters in columns are not significantly different by DMRT (P<0.05)

Table2  Control efficiency percentage of Rhyzopertha dominica at different developmental stage

after treatment by radio frequency”

Time
Power level Egg Larva Pupa Adult
(min)
20% (540 watts) 30 77.68bc* 81.01bc 85.09b 88.67¢c
60 90.91a 83.47abc 91.65ab 96.27ab
90 88.69ab 91.91ab 98.33a 99.47a
25% (670 watts) 30 67.07c 75.81c 85.95b 95.07b
60 89.80ab 89.73ab 98.16a 98.00ab
90 99.39a 94.59a 98.56a 99.87a
Untreated 0d 0d Oc 0d
C.V. (%) 8.46 8.20 8.03 7.91

Means averaged from 4 replications.

Means followed by same letters in columns are not significantly different by DMRT (P<0.05)



Table 3 ~ Maize quality before and after treatment by radio frequency at two levels and various time"

. crude crude
Time  moisture crude fat ash carbohydrate energy
Power level protein™ fiber
(min) (g/100 g) (g/100g) (g/100 g) (g/100 g) (kcal/100g)
(g/100 g) (g/100 g)
20% 30 11.99b¢?  9.13 486c 125  1.95a  70.83ab  363.56e
(540 watts)
60 11.93b 9.17 4.55bc 1.18ab 1.84a 71.33b 362.95de
90 11.76a 9.03 4.27ab 1.25b 2.82d 70.88ab 358.06b
25% 30 12.34e 9.00 4.34ab 1.14a 1.96a 71.24ab 359.97bc
(670 watts)
60 12.17d 9.10 4.54bc 1.21ab 2.01a 70.97ab 361.17cd
90 12.05¢ 8.97 4.41ab 1.16ab 2.34b 71.09ab 359.89bc
Untreated 12.61f 8.97 4.10a 1.21ab 2.57¢ 70.55a 354.94a
C.V. (%) 0.42 0.29 1.41 1.07 3.15 0.13 0.16

Means averaged from 4 replications.

non significant

Fig. 1 Maize containing pan

Means followed by same letters in columns are not significantly different by DMRT (P<0.05)

Fig. 2 Radio frequency application machine




