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A Feasibility Study on Pulse Electric Field to Inactivate a Microorganism
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Abstract

This paper presents a feasibility study on using pulse electric field to inactivate yeast Saccharomyces
cerevisiae in yeast malt medium by analyzing the reduction of colonies number and energy usage. The designed
pulse electric field testing equipment is fed with high voltage DC charging unit at 18 kV for storage capacitor. The
designed electrode chamber were constructed from stainless steel T-316 with a plane - plane type configuration
which had a distance between the anode and cathode electrodes of 5 mm and it contained the liquid food up to
5.67 ml. The test equipment generated pulse electric field in either positive or negative polarity which is resulted to
electrical field strength of 72 kV/cm at pulse width duration of 30 ys tested at 25 degrees celsius. A positive pulse
electric field reduced the number of colony to 0.06-0.2Log and a negative pulse electric field reduced the number
of colony to 0.002-0.01Log. It was found that a positive electric field pulses inactivated the number of colonies
better than a negative electric field pulses. The energy consumption was found from 0 to 152.8 Joules for both
pulse polarities. Furthermore, an increase in the number of pulses of the pulsed electric field inhibited the growth
of S. cerevisiae, which decreased the number of colonies of S. cerevisiae.
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Figure1 Simplified electric circuit for pulse generation and Voltage-time for an exponential decay pulse
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Figure 2 Damage of cell membrane of Saccharomyces cerevisiae due to a breakdown after exposure to

Pulsed electric fields and electrical charges at the cell membrane
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Figure 3 Circuit diagrams of a pulsed electrical field (PEF) and waveform of electrical pulse applied to the test

Chamber for pulse electric field treatment
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Figure 4 The treatment chamber made by parallel stainless steel plate design
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Figure 5 Pulse electric field to inactivate a microorganism of Saccharomyces cerevisiae in Yeast Malt medium
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