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The influences of both microwave field and electron-beam irradiation, separately and combined, mainly on physical
parameters of corn starch, wheat flour and black pepper were studied. These treatments have been used to
achieve the hygienic and microbiological quality requirements of these materials and for their dehydration.
The electron-beam irradiation has been carried out by using a linear accelerator, ALIN-7 designed and produced in
NILPRP Bucharest, Electron Accelerator Laboratory that presents the following parameters: electron mean energy ~
6 MeV; mean bean current of 10 JJA; pulse period of 3.5 \is and a repetition frequency of 100 Hz. The main
experimental parameters were: irradiation dose; dose rate and dose uniformity. For microwave experiments it was
used a special designed microwave applicator consisting of a special cavity, a power controlled generator with a
2.45 GHz standard frequency CW magnetron of 850 W maximum output power, and the appropriate electronics
which allow the control of the microwave power; the current intensity, and the exposure time.
The experiments have been carried out in 5 variants: only microwave treatment; only electron- beam irradiation;
combined microwave then electron beam treatment; combined electron-beam irradiation then microwave treatment
and, simultaneously microwave and electron-beam.
The samples have been treated by microwaves to 4 different power values, among 250 W to 550 W and for 5
different exposure time. The electron-beam irradiation took place into the dose range of 1 - 10 kGy, at the same
dose rate of approximately 2 kGy/min. There were analysed the influence of these two physical fields on some
common properties (r.h., pH), spectrophotometric (UV-VIS spectra), viscometric (rheograms) and microbiological
(CFU/g) properties of the food materials.
The physical investigations have been performed using common standardized methods.
From microbiological point of view there were investigated the usual microbial parameters.
It was pointed out a direct relationship between microwave power and exposure time with the physical effects, as
well as a same relationship between irradiation dose and these effects. The microwave effects are mainly thermal
effects, but it has observed a non-thermal effect, too.
The main microbicidal action is based on the electron-beam effect, but the microwave treatment presents
sometimes a significant influence both on the microbial population and on its sensitivity to irradiation. To the
combined treatment seem to be present a synergistic effect of microwaves and electron-beams, this effect arising
on non-thermal basis.
It should be considered that combined treatments lead to reducing irradiation dose without losing the microbicidal
effects, so it is possible to use this treatment in some cases of starch-based food processing.
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