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Abstract

Non-thermoelectric energy sterilization processing is an emerging technology;,
and has the advantages of energy saving and to retain the original quality of the food.
This study investigated the bactericidal effect of the two non-thermoelectric energy
sterilization systems which is PEF and PLASMA. There are many factors affect the
PEF bactericidal effect, including the treatment time, the strength of electric field and
the conductivity of sample. This experiment is to use exponential wave as a condition
of the pulse, explore the narrow pulse sterilization efficiency. The use of Escherichia
coli for the determination of the bactericidal effect with different number of
sterilization tubes, different voltage spark gap and different media. The results are
shown that after treating 20 minutes, the bactericidal effect of eight sterilizing tubes is
greater than four sterilizing tubes, the number of bacteria dropped to the value of 0.96
log10. Spark gap in the system changed to 5.5kV, processing after 30 minutes of the
sterilization efficiency is greater than the spark gap of 5.0 kV, and the number of
bacteria dropped to 1.97 log10 values. Use Escherichia coli and Staphylococcus
aureus to explore the sterilization resistance between Gram-negative bacteria and
Gram-positive bacteria. To use water to be conductive media has better bactericidal
efficiency than to use medium NB, deal with 30 minutes, the bacterial count decreased
to 1.97 log10 value. Also fund that the bacteria count of Escherichia coli decreased
about 1.22 log10. The factors affecting the plasma sterilization include the voltage of
the input system, the processing time and the structure of the bacteria itself.
Escherichia coli, Staphylococcus aureus, Salmonella and Bacillus cereus as a
sterilizing objects, input voltage 25kV, Escherichia coli, Staphylococcus aureus and
Bacillus cereus 3 minutes, the decline in the number of bacteria were 3.37,3.25, 1.99

log10 values; Salmonella after 2 minutes, the number of bacteria is decreased to a



value of 3.35 log10. The final testing of the inhibitory effect of the electrical will
fungal microorganisms from the cactus juice separated from the yeast (THU-Y1) as
the target bacteria to 25kV for three minutes, the number of bacteria fell 1.08 log10
values. The mold (THU-M1) isolated from the tomato epidermis, 30kV plasma

treatment, after culture for few days, the activity markedly decreased.
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Figure. 1 Schematic representation of pore formation in a cellular membrane. A
hydrophobic pore (left) is formed first, followed by a hydrophilic pore which
eventually becomes irreversible. (Chang et al.,1992)
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Fig. 2 Impact of orientation of ellipsoidal microorganisms relative to the electrical
field E. At a cell specific threshold level the field strength inside the cell membrane
exceeds a threshold level E;s.

(Toepfl et al, 2007)
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Figure 3. Schematic Diagram of a Pulsed Electric Field System.
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Figure 4. Diagrammatic representation of the PEF treatment chambers.
(Takhistov, P. 2006)
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Fig 5. Schematic diagram of wide pulse electric field generator.
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Fig 12. The generator and gas flow control device of PLASMA.
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Fig. 20 Effect of the input voltage and treating time period on inactivating Escherichia
coli.
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Fig. 21 Effect of the input voltage and treating time period on inactivating
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Fig. 23 Effect of the input voltage (kV) on the inactivation of
E.coli under various treatment times.
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Fig. 24 Effect of the input voltage (kV) on the inactivation of
Salmonella typhimurium under various treatment times.
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Fig. 25 Effect of the input voltage (kV) on the inactivation of
Staphylococcus aureus under various treatment times.
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Fig. 26 Effect of the input voltage (kV) on the inactivation of
Bacillus cereus under various treatment times.
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Fig. 27 Effect of the input voltage (kV) on the inactivation of
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Fig 28. Training one day after 30kV plasma treatment mold.
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Fig 28. Training two days after 30kV plasma treatment mold.
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Fig 30. Training three days after 30kV plasma treatment mold.
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Fig 31. Training ten days after 30kV plasma treatment mold.
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Fig 32. The back of training one week after 30kV plasma treatment mold.
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