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ABSTRACT

This work developed a phase shift unit for a four-electrode cell rotation system. The
unit worked well up to 3 MHz frequency with out any distortion of out put signals. Electrode
arrangement provided 20 kV.m"' maximum field for cell dipole moment induction. The unit was
tested with Tetraselmis sp. in 0.3 M sucrose solution, with conductivity (G,) varying between 1.4 and
24 mS.m". Cell rotation was found at a frequency range between 1kHz and 5 MHz. Cell exhibited
two rotation characteristics: anti-clockwise and clockwise rotation. The maximum rotation speed of
the anti-clockwise one was designated as R, which appeared at the first characteristic frequency (f.,),
and the other was R, appeared at the second characteristic frequency (f.,). An increase in the G,
reduced the rotation rate R, and R, and it also shifted the f., and ., to a higher frequency. It was also
found that the rate of cell rotation increased with the field strength. Moreover this work revealed that
the field strength should be greater than 4.7 kV.m™ ; otherwise torque from the induced cell dipole
would be smaller than that from solution friction.

When viable and non viable cells were suspended in a 1.4 mS.m" sucrose solution, the
f., and f, of the former appeared at 20 kHz and 1.4 MHz, respectively. The f., of non viable cells
wasn’t appear, while the ., appeared at 1 MHz. On arsenic contamination at the level of 10 and 100
ppm, the rotation rate R, of Tetraselmis sp. was reduced but that of R, was increased.

Estimations of cell electrical parameters were maybe by theoretical approach using the
Single Shell Model. The specific membrane capacitance (C, ) of the viable and non-viable cells was
3.5 mF.m” and 1.6 F.m-z, respectively. The specific membrane conductance was 0.5 kS.m~ in the
former and increased to 98.9 kS.m” in the latter. In addition, arsenic contamination increased the C,

of viable cells to 12.0 mF.m” and 71.4 mF.m" at 10 ppm and 100 ppm concentration, respectively.
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At these two arsenic levels, the G of non-viable cells was also increased to 0.2 kS.m~ and

8.8kS.m” , respectively.
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