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Inactivation of Escherichia coli by High Electric Field Pulse

— Calculation of the Survival Ratio by a Model for Inactivation of High Electric Field Pulse —
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We have been investigating the inactivation of Escherichia coli in liquid using high electric field pulse. This paper compared
the survival ratio obtained from experiments and survival ratio calculated from inactivation mechanism model. High voltage
pulse (-3.8 kV, -4.4 kV or -5.3 kV ) is applied to liquid culture medium with Escherichia coli. As a result, the survival ratio of
E. coli de-creases with the number of pulses. The survival ratios were calculated as a function of the number of pulses by using

a model for inactivation of high electric field pulse. The calculated values well agreed with the experimental results.
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Table 1  Electric field.

Maximum field at Minimum field at

Ap ph[elf V]oltage inner electrode outer electrode
v [kV/mm ] [kV/mm ]
3.8 1.9 0.87
4.4 2.2 1.0
53 2.7 1.2
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Fig.4 The shape of the applied current.
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Fig.5 The survival ratio of E. coli as a function of the number of
pulses.
The marks show the averages of survival ratio. The numbers
in parentheses indicate the number of experiments. The
error bar shows maximum and minimum values.
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Fig.6  The survival ratio of E. coli as a function of Input energy.
The marks show the averages of survival ratio. The numbers
in parentheses indicate the number of experiments. The
error bar shows maximum and minimum values.
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Table 2 The section of length of E. coli and its average value

Section Average value Section Average value
[pum] [um ] [um ] [um ]
0~0.24 0.12 2.50~2.74 2.62
0.25~0.49 0.37 2.75~2.99 2.87
0.50~0.74 0.62 3.00~3.24 3.12
0.75~0.99 0.87 3.25~3.49 3.37
1.00~1.24 1.12 3.50~3.74 3.62
1.25~1.49 1.37 3.75~3.99 3.87
1.50~1.74 1.62 4.00~4.24 4.12
1.75~1.99 1.87 4.25~4.49 437
2.00~2.24 2.12 4.50~4.74 4.62
2.25~2.49 2.37 4.75~4.99 4.87
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Fig.9 Schematic diagram of E. coli in the coaxial cylindrical tank.
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Fig.13 Comparison of calculated survival ratio and Experimental
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