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Microwave radiation has the potential to kill insects by selectively heating the
water of thelir tissues relative to a drier surrounding media such as durable stored
grains and other similar dry commodities. Previous experiments by our group
using microwaves at 28GHz determined mortality of three life stages of three
species each of stored-product beetles to arange of power levels applied to insects
in 200 g flowing wheat samples. The energy required to achieve 99% mortality
of the most tolerant life stage (eggs of lesser grain borer or larvae of red flour
beetles) was approximately 55 J/g with an upper 95% confidence interval of 75
Jg. Slight but significant effects of microwaves on grain quality were detected.
However, values for percent germination (90-95%), flour yield (63%), percent
protein (11.1%), dough mixing time (6-7 min), and bread baking quality (crumb
texture of 9.8 and crumb grain of 9.5) were all within acceptable market values
for grain treated at the highest microwave levels.

A validation experiment was recently conducted in which 15 kg samples of wheat
weretreated in alarger, flow-throw commercia prototype system at a flow rate
approximately equivalent to 2 T/h. Two hundred |ate stage larvae of the red flour
beetle were added to each grain sample. Approximately 25 sec was required for
the 15 kg samplesto pass through the applicator where microwaves were
delivered. Microwaves at 28 GHz were applied at power levels of 20 and 26 kW
in different treatments, and control samples were dropped through the applicator
with no microwaves applied. Simply dropping grain through the applicator (7 m
from delivery hopper to collection hopper below applicator) with no microwaves
resulted in approximately 50% mortality of test larvae. No larvae survived
successful treatments of the flowing grain at the 20 kW input power, and grain
temperatures increased an average of 22.7 C. Severe arcing, resulting in
inadequate microwave application, occurred during subsequent treatments, which
were aborted. Arcing was likely due to excessive grain dust in the applicator and
wave-guide; design modifications are needed to prevent this. Ancillary studies
with static infested grain samples treated with 2.45 GHz at 30 kW killed 99+9% of
test insects and showed promise for use of this frequency in commodity
disinfestations.
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