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Electric discharge methods of purification and improving the quality of drinking and natural waters are of great interest at present [1], [2]. At that the main effect is achieved by products generated in the discharge plasma - ozone, UV, ions and radicals. Despite the high efficiency of these methods, it is worth noting the possible negative consequences of their application for the water purification in the natural water bodies (for example, in the liquidation of accident consequences), associated with the effects of surface discharge plasma products on aquatic organisms [3].
This paper presents the results of experimental studies of complex influence of plasma products (ozone, ions, radicals, UV radiation) of surface dielectric barrier discharge generated in submerged chamber of plasma chemical reactor by high voltage with frequency of 14 kHz on the placed in distilled water plants of elodea (Elodea canadensis L.). The main indicators of the physiological state of the elodea were the changes in the intensity of mitochondrial respiration of leaves and the contributions of the main cytochrome and alternative cyanide-resistant electron transport pathways in this process. It has been shown that the relatively short-term discharge exposure to water (15 min) has a depressing effect on the respiratory function of the samples.

To intensify the influences of the discharge products on the samples of higher aquatic plants immerse chamber of plasma chemical reactor, which is the basis of an experimental stand, has been prepared. Experimental scheme is shown on the fig. 1.The work chamber (1) of plasma chemical reactor is placed in the glass vessel of 3 L. The interface of work chamber is permeable to UV radiation, gas and ion flow. The stripe nickel electrodes (2), with the width of 1 mm, located on the surface of alumina ceramics (barrier thickness 1 mm). The total length of the electrodes, creating a discharge, is 220 mm, their height is 10 μm. The electrodes are connected to voltages of 3 kV (effective value), frequency 14 kHz, the active power of the generator is about 10 W. Generator is extended by atmospheric air with humidity of 60%, the gas pumpes through the chamber by the compressor and flux rate is 2 L/min. Ozone concentration, obtained under these conditions and measured on a one-strip electrode system is 2,3 mg/L. There is the grounded electrode providing the passage of ionic current through the body of liquid at the bottom of the vessel.
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Fig. 1. The experimental scheme. 1- work chamber of plasma chemical reactor; 2- stripe electrodes;
The emission spectrum of surface dielectric barrier discharge on alumina, measured by Ocean Optics HR4000 device is shown on the fig. 2.
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Fig. 2. Surface dielectric barrier discharge emission intensity of air plasma as function of wavelength.  

The rate of oxygen uptake by cells was measured polarographically at 26°C using a closed platinum electrode in a 1,4 mL cell [4]. Potassium cyanide (0,8 mM, KCN, an inhibitor of complex IV respiratory chain) and benzhydroxamic acid (2 mM, an inhibitor of cyanide-resistant alternative oxidase) were added sequentially to the polarographic cell containing the incubation medium (100 mM Tris-HCl, 20 mM PMSF, pH 9,5) and crushed leaves of elodea to separate mitochondrial respiration from non-specific oxygen uptake. The oxygen uptake recorded after addition of inhibitors was considered non-specific and was not included in the respiratory activity. The respiration rate of is expressed as nmol oxygen absorbed per minute per gram wet weight of tissue (nmol O2/min/g wet weight).

On the basis of the measurements it has been shown that the action of the products of surface dielectric barrier discharge, supplied to the water volume, has resulted in a significant decrease in the intensity of Elodea canadensis mitochondrial respiration: from 154 to 100 nmol O2/min/g wet weight. Decrease of the respiration was due to the inhibition of the main cytochrome electron transport pathway functioning in mitochondria of elodea: his contribution after the treatment decreased from 50% in the control samples to 30% in the samples of elodea, subjected the treatment. At the same time, the alternative pathway of the respiration has showed the greater resistance.
In the future the volume of the sample and repeats in the study is supposed to expand to clarify and confirm the obtained results, taking into account the expansion of species-group of model plants. Also separately the effect of water ozonization only and the combined action of the discharge products will be compared.
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