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Constant monitoring and detailed inspection of microbial metabolism have been required for advanced quality control in food
industry and medical practice. In the present work, the change in membrane states for injured Saccharomyces cerevisiae (S.
cerevisiae) with heat treatment was investigated using dielectrophoretic (DEP) velocimetry in a micro-cell. Fluorescent
observation of stained S. cerevisiae showed gradual destruction of the membrane structure by heat treatment. Numerical
analyses of Clausius-Mossotti function for various electrical parameters clarified that DEP velocity depends strongly on inner-
wall conductivity from 0.1 to 1 MHz and cytoplasmic conductivity from 1 to 10 MHz. These results suggest that DEP
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velocimetry would be available for rapid and simple estimation of the metabolic states.
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Fig. 1 Schematic of the present experimental apparatus.
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Fig. 3 Spatial distribution of electric field on electrodes.
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Fig. 6 Dependence of DEP velocity on radius squared.
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Table 1 Electrical and geometrical parameters of the four shelled
yeast cell model from Ref. [10].

Region Radius & c(S/m)
Cytoplasm 2.500 51 1
Membrane 2.508 5 107
Inner wall 2.708 60 0.01
Outer wall 2.758 6 0.02

Suspension conductivity 0.2 mS/m
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