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Medicine, food industry, heating systems, ventilation and air conditioning require new more effective and ecological and less damaging to material methods of pasteurization, disinfection and sterilization. Plasma technologies are very attractive for these purposes, especially if they are realized at atmospheric pressure, because in this case there is no need for an expensive vacuum technique, exploitation of plasma installations becomes appreciably simplified and productivity of gas discharge devices essentially increases [1].

In this paper the investigations of the effect of nonequilibrium plasma of non-self-sustained atmospheric pressure glow discharge exposure to microorganisms are conducted in a three-electrode configuration with plasma cathode [2]. A discharge chamber consisted of two section divided by a plate with central 2 mm hole. In upper section a self-sustained glow discharge was initiated and served as a sustaining discharge for the discharge in lower section.
It was established that using the combination of inert gas for sustaining discharge and molecular gas for non-self-sustained discharge allows obtaining diffuse volume plasma, which is optimal, because it gives an opportunity to study inactivation of microorganisms within a wide range of plasma parameters (gas temperature, densities of charged particles and chemically active neutrals). We chose helium as working gas for plasma cathode and air for the main discharge.

Investigation of plasma inactivation effect was performed on model organisms Escherichia coli K-12 and Bacillus stearothermophilus. Vegetative cells and spores were deposited on sterile glass slides (20x20 mm) with the density of 105 - 107 CFU/sample. After exposure to plasma samples were washed with 1 ml of sterile saline 0.1 ml of which was poured in Petri dish for incubation at temperature 37°C for 24 hours. For quantitative determination of inactivation effect the direct cell counting method was used. For this purpose after exposure after incubation the number of colony forming units per sample was derived as the number of colonies per dish grown.
Within investigated densities of microorganism per sample the quantity of viable cells exponentially decreases with exposure time which allowed us to use D-value as the time needed to kill 90% of microorganisms. D-value is about 2 times larger for spores than for vegetative cell and it increases with distance from discharge axis.
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