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ABSTRACT

Inactivation of Escherichia coli has been successfully performed by the utilization of impulse
voltage waveform. The process involves in microbial inactivation is pulsed electric field
(PEF) treatment. PEF utilizes short-duration high-voltage pulses for microbial inactivation by
the process of electroporation. Inactivation rate was measured against peak electric field,
number of applied pulses, and energy input to unit volume of liquid. Two different electrode
configuration spherical–spherical and parallel-plate electrode systems were used. The results
indicate that parallel-plate electrode system results in better inactivation rate than spherical
electrode system. With applied electric field of 24 kV/cm and 20 pulses, six log reductions
were achieved in parallel-plate electrode system indicating that inactivation rate is strongly
dependent on electrode configuration, peak electric field, and applied pulses.
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1. Introduction

Water is an essential constituent of all living
organisms. Due to intensive industrial application,
almost two-third of total population is deprived of
pure water. Number of conventional treatment meth-
ods is being used for water disinfection including
chemical, physical, and biological methods. But all of
these methods are either expensive, inefficient or pro-
duce toxic by-products. It has been reported that there
is a dire need of an energy efficient, cost-effective and
environment friendly disinfection process. It has also
been reported that one of the energy efficient and
cost-effective disinfection process is the application of
high-voltage pulses to the contaminated water [1].

In the past few years, pulsed electric field (PEF)
has attracted more and more attention. Microbial dis-
infection in liquid is of particular importance in food
industry, pharmaceutical research, public health, and
water purification [2]. One of the earliest applications
of electricity in food industry was electric pasteuriza-
tion of milk. The passage of electric current through
milk generates heat which is responsible for bacterial
death [3]. As PEF is nonthermal treatment method,
the food will retain its physical and nutritional charac-
teristics [4]. Mizuno and Hori [5] investigated the
pulsed high-voltage experiments to the liquid for the
destruction of Saccharomyces cerevisiae and Bacillus
natto using different electrode configurations and indi-
cated that PEF can be used as a low-temperature
sterilization process. Jayaram et al. [6] expressed
that survivability of Lactobacillus brevis reduces*Corresponding author.
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