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Abstract TE1384 54

This research is to investigate AC field frequencies for dielectrophoresis in 5 marine

Nannochloropsis sp. The first two species are elipsoidal while the others are spherical.
Cylindrical parallel electrodes are used with field intensity of 60 kV/m. The applied potential
different is 20 Vp_p. Cells of the density about 105 per ml are suspended in sucrose medium at
various conductivities (Og) between 30 M S/em - 360 f£S/cm. Changes in the medium
conductivity is made by adding KCI solution. Dielectrophoretic frequencies for positive force
are reccorded. It was found that when the medium is increased in the conductivity, the lower

ending frequency for Chlorella sp. Isocrysis sp. and Nannnochloropsis sp. is shifted to the

greater value significantly. Noted that at the same medium conductivity Tetraselmis sp. and
Chlamydomonas sp. show the frequency range larger than the first three species. During 15
minutes of AC field induction, it is not found any change in meduim conductivity. When 5 cell
species are mixed in the same medium of 30 ffS/cm , Tetraselmis sp., Chlamydomonas_sp.
and Chlorella sp. are attracted to the electrodes at 15 MHz , 11 MHz and 2 MHz respectively.

It is observed that dielectrophoretic frequencies for Isocrysis sp. and Nannochloropsis sp. are

similar and Nannochloropsis sp. is unable to be isolated from the other. This could be due to

dipole moment interaction among cells. When they are suspened in the same medium of 70

A S/cm . Nannochloropsis sp. is attracted to the electrodes at 2.6 MHz. The same method is

employed to some plankton species collected from the Songkla lake. Under 30 fS/em
medium , cells of which the size and the shape similar to those being used in this laboratory
are attracted to the electrodes at similar frequency ranges. Cells after being induced in the field

for at least 15 minutes can grow even butter. This enhancement is observed in all species.



TE138454

To study of the effect of cells density on dielectrophoretic frequencies, only one cell
was induced in the same electric field as described above. It is found that the lower ending and
the upper ending of dielectrophoresis range are different from those found in the group cells.
The dielecthophoretic frequency ranges obtained from the experiments are compared to those
calculated by using spherical shell model (Mahaworasilpa, et al. 1994). Using some unknown
electrical parameters obtained from plant protoplasts of “murine myeloma ? by Gimsa, et al.
(1991), it is found that the calculated frequency range is not totally coincide with the measured
one. The former is wider than the latter . By guessing the cytoplasmic conductivity (Og), it is
found that O¢ of 280 f£S/cm brings the upper ending of the frequency range to the measured

one but the lower ending is stiil far from reality at all tested O values. It is anticipated that

the disagreement is due to the presence of the cell wall. An attempt to remove Tetraselmis sp.
cell wall is made to test for the single shell model. The cell shape is changed from ellipse to
sphere after the cell wall has been removed. It is found that the lower ending of the frequency
is still disagree with the measured one. However it is unjustified to conclude at this stage that
the single shell model is not suitable to explain cell behavior under the AC field since there

are many unknow parameters needed further investigation.





