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ELECTRON-BEAM AND MICROWAVE TREATMENT OF SOME MICROBIAL STRAINS
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There are presented the main experimental results obtained on the combined effects of microwaves and
accelerated electron beams on the different microbial strains such as E. coli, Salmonella sp. and Monascus
purpureus, which are important for food quality requirements.
For the microwave treatment it is used a special designed microwave applicator with a 2.45 GHz frequency CW
magnetron of 850 maximum output power and with associate electronics that allow to control the microwave power;
the current intensity, and the exposure time, which are the main parameters taken into consideration.
Meantime, the electron-beam irradiation have been performed to different irradiation doses and at a dose rate of 1.5
- 2.0 kGy/min by using a linac (ALIN-7 at NILPRP Bucharest, Electron Accelerator Laboratory) that presents the
following main parameters: electron mean energy ~ 6 MeV; mean bean current of 10 |xA; pulse period of 3.5 us and
a repetition frequency of 100 Hz.
The experiments have been carried out in 5 variants: microwave treatment; electron-beam irradiation; combined
microwave then electron-beam treatment; combined electron-beam then microwave treatment and, simultaneously
microwave and electron-beam processing.
The experimental results are presented and analysed in terms of TGC/ml, CFU/ml or the specific microbial load.
The comparative results obtained pointed out that the microbicidai effect is enhanced by additional use of microwave
energy to electron beam irradiation. Enhancement of inactivation rate is remarkable by microwave treatment or by
simultaneous electron beam and microwave irradiation only at temperature over the critical value on which
microorganisms begin to perish by heat only. Due to this fact, microwave parameters were controlled such as to keep
the sample final temperature around this critical value. A clear and continuous decrease of microbial load by
exposure time has been observed, but there is no clear evidence either the intensity or the power is directly related
to the microbicidai effect of microwave. Simultaneous irradiation with electron beam and microwaves results in the
reduction of temperature and time as well as in the decrease of the upper limit of required electron beam absorbed
dose for an assumed microbiological quality parameter.
The obtained results pointed out the presence of synergistic effect -on non-thermal basis- of these two physical
fields. Considering these results it could be concluded the combined microwave-electron beam treatment could be
considered as an effective method to reduce the microbial load.
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