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Abstract

The experiment was to compare the application of radio frequency (RF) heat treatment
with the conventional hot air oven method when drying maize seeds and the effect each method has
on the quality of the maize seeds. The completely randomized design (CRD) with 4 replications was
proposed. The maize seed samples containing moisture of 34% wet basis (wb) were dried until
moisture decreased to 11%. Experimental drying methods were tested in 6 different treatments (hot
air oven drying at 38 °C and 40 °C, combining hot air oven with RF drying until the moisture was
reduced to 17% before exposure to RF at temperature of 38 °C and 40 °C, as well as treating only
RF (27.12 MHz.) at 38 °C and 40 °C). During the experiment, the drying process time was
collected and the drying rate was calculated. The seed samples' dielectric properties were measured
before and after treatment at a frequency of 1-50 MHz. After drying, observations were taken about
the seeds' physical quality (color and cracking percentage), germination, seedling growth rate,
germination index, shoot and root growth rate, seedling classification and tetrazolium test. Moisture
and drying times were calculated for specific energy consumption (SEC). The results showed that
the dielectric constant of seeds containing moisture at 34% decreased with increasing frequency, but
the lose factor and lose tangent increased. The dried seeds at 11% moisture content respond best to
frequency 44 MHz. Drying of maize seeds using heat from RF at 38 °C and 40 °C took the shortest
time of 3 hours. Using only the hot air oven drying method took the longest time of 44 hours (38 °C)
and 42 hours (40 °C). As a result, the hot air oven drying method’s SEC value also expressed the
higher energy consumption of hot air (97.69 Ml/kg, ... and 92.71 MJ/kg,....) respectively. The

duration of drying by the hot air oven method with RF at 38 °C and 40 °C took 28 hours 20 minutes



and 23 hours 20 minutes respectively. This method had an SEC measurement of 79.51 MJ/kg, ...
and 64.86 MJ/kg). When evaluating the combined method of hot air oven and RF compared with
only hot air, the combined methods' times savings were 16 hours 20 minutes and 19 hours 20
minutes and energy savings were 81.44% and 69.94%. Evaluating the quality of maize seeds after
the drying process it was found that color of light and red no significant differences only color of
yellow showed significant differences, cracking percentage, germination, germination index,
seedling growth rate, shoot and root growth rate, seedling classification and tetrazolium test of all
treated seeds showed significant differences. However, the seed dried from hot air dryer expressed
the high germination (100 percentages) which was higher than other methods. The viability of the
seed by biochemical method was higher was higher between hot air and combining hot air with RF.
The RF technique can save time and energy when reducing moisture content in maize seeds. One
common side effect to this technique is that the seeds occasionally crack. Using this method resulted

in an increase in cracking of between 37 and 61 percent when compared to the hot air oven method.



