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Pulsed electric field (PEF) is one of the non-thermal physical bactericidal agents that are unlikely to denature ingredients in
fresh liquid foods. This paper discusses the optimum pulse waveform experimentally and analytically for efficient PEF
sterilization. Enterobacter aerogenes in carboxymethyl cellulose solution (10’ /ml) was continuously subjected to various kinds
of PEFs (field strength: 30-50 kV/cm, pulse duration: 100-600 ns) before the exposure to the mild thermal energy at the
temperature of 55°C. The minimum pulse durations for the field strengths of 30 and 50 kV/cm for 6-log order bacterial reduction
were approximately 600 and 400 ns, respectively. PEFs with a longer pulse duration and a moderate field strength tends to kill
bacteria more efficiently than more intense and shorter ones, in the experimental range. The pore expansion process based on the
thermal energy associated with the pulse waveform was discussed using the quasi-steady state calculation of the electric field
around the pore. The pulse waveform determines the history of the energy dissipation in the pore, of which the diameter
influences the transmembrane electric field around the pore. The calculation suggests that longer pulses enlarge the membrane
pore, whereas faster buildup fields are likely to increase the number of the pores.
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Fig.1 Experimental setup for PEF sterilization.
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Fig.3 Bactericidal effect Log (N/No) of variety kinds of PEFs in
terms of field strength and pulse duration for Enterobactor
aerogenes (number of pulses during the PEF treatment : 5).
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cm.
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diameter for different external electric fields.
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