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Destruction of Yeast Cells by Pulsed High Voltage Application
M. HAvAMIZU,* T. TENMA* and A. MIZUNO*
(Received April 6, 1989)

Yeast cells were destroyed by pulsed high voltage application to the cell suspension, and they
were observed using an electron microscope. Many of destroyed cells have rough surface, and
a small portion of the destroyed cell was observed to have a pinhole. The cell destruction
may be caused by the electrical hreakdown of the membrane. Since the electrical destruction
of cells can be made at low temperature, it may be used as a sterilization process for special
purposes to eliminate damages to proteins or enzymes contained in liquid. In order to conduct
a continuous sterilization, a new type electrode system was developed. An insulator having a
small hole was inserted between plate-plate electrode to form a high electric field region at
the hole. The experimental results indicated that the survivability of the cells in 1% NaCl

solution decreased to 0.02 at the energy input of 36 cal/cmd.

A coaxial type needle electrode

system was also tested for the destruction of tissues locally around the tip of the electrode.
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Fig. 1 Pulsed high-voltage generator.
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Fig. 4 Survivability of yeast cells using the plate-
plate electrode system.
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Fig. 5 Survivability of yeast cells using the plate-
plate electrode system.
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Fig. 6 Survivability of yeast cells using the rod-rod
electrode system.
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Fig. 7 Rod-rod electrode system II to test the effect
of ultraviolet ray.
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Fig. 8 Survivability of yeast cells using the rod-rod
electrode system II.
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Fig. 10 Destroyed yeast cells using the plate-plate
electrode system.
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Fig. 11 Destroyed yeast cells using the rod-rod
electrode system.
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Fig. 12 Destroyed yeast cells using the converged
E-field type electrode system.
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Fig. 13 Destroyed yeast cell using the coaxial type
needle electrode system.
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Fig. 17 Coaxial type needle electrode system.
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Fig. 18 Destruction yeast cells using the coaxial
type needle electrode system.
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Fig. 20 Survivability of yeast cells within 2.5 mm
distance from the center of the coaxial
type needle electrode.
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