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Protein Decomposition by Pulsed Discharge Plasma in Water
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Domestic wastewaters from our home are one of the pollutants in our circumstance. These wastewaters consist of
various organic compounds such as lipid, protein, and detergent, and these compounds should be decomposed in
wastewater treatment. We have studied the generation of pulsed discharge plasma in water and some AOPs for
wastewater treatment. In this study, we demonstrated the decomposition of soluble proteins by pulsed discharge
plasma in water. The microbubbles generated by SPG (Shirasu Porous Glass) filter was introduced into the plasma
reactor to facilitate the discharge plasma generation. When albumin solution (0.1 mg/mL) was used as the model
protein, 90 % decomposition was achieved within the treatment time of 60 min with the applied voltage of 14 kV.
We also tried to decompose milk protein with the same system. Although the significant decomposition of the
proteins in non-diluted milk was not confirmed, apparent decomposition of milk protein in 250 times of dilution of
sample milk was observed by SDS-PAGE analysis. The applied voltage, which affected the frequency of plasma
generation, also influenced the decomposition ratio of milk proteins, and higher voltage resulted in the higher
decomposition ratio. These results confirmed that the soluble protein could be decomposed by pulsed discharge

plasma in water.
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Fig. 1 Circuit diagram of pulse generater.
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Fig. 2 Schematic of plasma reactor and experimental
system.
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Fig. 3 Typical voltage and current wave forms with delay (B)
and without delay (A).
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Fig. 4 SDS-PAGE of albumin without microbubbles (A),
and with microbubbles (B).
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Fig. 5 Time courses of albumin concentrations with and
without microbubbles.
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Fig. 6 SDS-PAGE of milk proteins with 5 times (A) and 250
times dilution (B).
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Fig. 7 Effect of the milk dilution times on the decomposition
rate.
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Fig. 8 SDS-PAGE of milk proteins (250 times dilution) with
7.5kV (A), 14kV (B), and 20 kV (C) of applied voltage.
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Fig. 9 Effect of applied voltage on the decomposition rate
of milk proteins.
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