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Abstract
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This work estimated electrical parameters of marine phytoplanktons ; Chlorella sp.
and Tetraselmis sp. , and protoplasts of Dendrobium sp. orchid. They were induced
under AC. electric field using a pair of cylindrical parallel electrodes . Frequencies of the
field were varied from few kilohertz to megahertz. Measurements were made for cell
velocities so that real part of the frequency function , Re[ f(w)] could be estimated.
Parameters that could be measured were the conductivity of the suspending medium
(), cell radius (R), viscosity of the suspending medium (77). Electric field intensity
(I-') was caiculated from the geometry of the electrodes . Assuming that a spherical
single shell model was valid , the electrical parameters of the cells such as the
conductivity of the membrane (&, ), the permittivity of the membrane (¢&,,,), the
permittivity of the cytoplasm ( &), the conductivity of the cytoplasm (07, ) and thickness
of the shell (O ) were estimated by itterative method.

Cell velocities were recorded only at field frequencies of which cells moved towards
higher electric field region at the electrode surface . The results showed that ,for chlorella
sp. an increase in O, shifted the Re[ f(w)] spectrum towards lower frequencies and
increase the positive dielectrophoretic in the low frequency region .For Tetraselmis sp.
and Dendrobium sp. the shift towards higher frequencies was observed. Suitable electric
field strength used in this study varied from 13 kV.m " to 116 kV.m | depending on cell
size. It was found that increasing the field strength also increased cell velocity ,without
affecting the magnitude of the Re[ /()] This is due to the fact that the Re[ /(w)]
value on the ratio of cell velocity and electric field gradient. Experimented Re|[ /(w)]

showed different maximum value for each cell species. It was 2.50 ,0.30 for Chlorella Sp.
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and Tetraselmis sp., respectively. Whereas the value was 0.050 for Dendrobium sp. much
smaller than that the former. Since the viscosity of the suspending medium used was
cimilar ( 167 £0.06mN .s.m~* and 135£003mN.s.m™2), the difference might mainly be
influenced by their electrical parameters. Also noted that the Re[ /(w)] for Chlorella sp .
clearly showed the peaks at the O values of 12 mS.m" and 24 mS.m" .

For every £ and O used in this work ,possible values for 4 parameters were;

parameter Chlorella sp. , Tetraselmis sp. Dendrobium sp. unit
o, 11-17 15 - 42 1-21 mS.m”!
Em 100 & 14&,-40&, ‘4 &g-22¢&,
& 110&,- 117 &, 719&y- 110 &, 80 &, - 84¢,
o) 20 - 34 18 - 50 10 - 15 nm

where &£ is the permittivity of the free space = 8.85x1 0" F.m™!



