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Abstract

- Dendrobium sp. protoplasté wefe prepared by dissolving 2% Cellulase , 1% Driselase
and05% Mart:erozyme in 0.7 kmol.m” mannitol. Cell wall was digested after 4 hours in the
enzyme composition. The protoplasts were suspended in mannitol sc;lution of 1.24 MPa
osmotic pressure under were used in 1 mS.m", 10 mS.m"and 20 mS.m" conductivity, before
being induced in between a pair of cylindrical electrodes. Under 17 kV.m' field strength,

. a protoplast was interacted with the electrodes at frequency between 3 kHz and 15 kHz. The
lower boundary was increased to 5 kHz when protoplasts of 2 x10* per ml were induced.
Moreover, the lower boundary of the spectrum increased with the field strength or solution
“conductivity. In all caSés the upper boundary at 15 MHz was fixed due to the limit of the
" function generator used. When the field strength was increased to 45 kV.m™ and 60 kV.m", the
- induced protoplasts elongated before moving towards the electrodes.
| To investigate the deformation 6f the protoplasts in electric fields, a protoplast was
brought into contact with one electrode, using 1 MHz frequency and 17 kV.m' field strength.
The field was then increased to 30 kV.m" , 45 kV.m'l , 60 kV.m" and 85 kV.m . The result
“showed that protoplasts behaved according to Hooke’ s Law at frequency between 10.5 MHz
and 10 MHz. Time taken for maximum elongation occurred after 2 minutes in the applied field,
regardless of field strength . Noted that at low frequency (0.5 MHz) and under High conductivity
(20 mS.m'l), protoplasts showed two elongation phases, appearing in every field strength used
in this study. Elongation ratio of semi-major and semi-minor (a/b) was increased with the field
strength. The frequency influenced explicitly on the ratio if field strength was gypater than 45
kV.m'. When solution conductivity was increased from 1 mS.m” to 20' mS.m" under constant
85 kV.m' field strength, maximum elongation ratio was shifted from 1 MHz (a/b=1.46i‘0.02).
to 5 MHz (a/b=1.3720.01).

6



Under solution conductivity and field strength of 10 mS.m”’ and 85 kV.m'l,
. protoplasts exposed to the field between 3 minutes and 20 minutes showed constant restoring
time (14.710.6 s), independently from field strength. The restoring time was shorter (1030.1 s)
when field exposured time was 1 minute. When protoplasts were exposed to 85 kV.m™ field
strength for more than 5 minutes, a failure in restoring or leakage were observed. The leakage

occurred on the membrane surface 0ppos1te to the electrode. It was observed that protoplasts

- - were always broken 1f the frequency was lower than the lower boundary of dielectrophoretic

’ spectrum According to single spherical shell model , elongation constant (K) and Young’s
modulus (Y) were estimated to be about 0.0371:0.011 mN.m" and 1.380.15 N.m”,
respectively.

Effect of AC electric fields on phosphate uptake was studied by using radioisotope
of NH4H232PO4. Protoplasts exposed to 17 kV.m" field strength for 3 minutes showed no

difference in the uptake compared to the control, whereas those exposed to 45 kV.m" and 60
kV.m'" reduced in the uptake. In separate experiment with FDA, viability of protoplasts was

‘tested using 45 kV.m-vl'a'nd 60 kV.m" ﬁeld‘strerxg.‘tvlr.f Viability percentage of 3 minutes field
exposed protoplasts was 89% and 70%, reépcctively, and the percentage was reduced with the
longer exposure time. The result showed that high field strength and longer period of exposure
time lead to higher percentage of cell deatﬁ. It was concluded that reduced phosphate ﬁptake in,

high field strength' under longer field exposure time was due to reduction of protoplasts

* .. viability.

This work suggests that are studied in AC electric field on Dendrobium sp.
protoplasts, field strength, field exposure time and the frequency used are essential parameters.
Elongation constant and Young’s modulus provide fundamental electricyl information for the
protoplasts and may be used as an indicator for protoplasts abnormality. Furthermore, the

- information may be useful for electroporation, cell fusion and cell fission.
‘
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