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Pulsed electric field (PEF) is a non-thermal technology applied to liquid food to inactivate
both spoilage and pathogenic microorganisms by destroying the cells to become shrunken and
perforated thus affecting the input and output of the cell leading to its inability to work naturally. In
this research, two kinds of PEF were used, namely: low voltage PEF controlled by IC-555 timer with 2
transistors to produce 5-20 kV/cm; and high voltage PEF controlled by IC No. SG35225, to provide
frequency signal Power Mos. Fet (IRF504) in producing 50-65 kV/cm. Results showed that high
voltage PEF was much better in reducing the microbes as the release of 100-500 PEF was able to
reduce E. coli to 3 Log CFU/ml and S. aureus to 1-2 Log CFU/ml while for low voltage PEF, release
of 15,000 pulses decreased E. coli 1-2 Log CFU/ml and S. aureus to 1-2 Log CFU/ml.

As the high voltage PEF had higher ability to decrease E. coli and S. aureus, therefore, it was
used to study the influence of intensity and frequency to inactivate E. coli and S. aureus in 0.1%
peptone solution. Results showed that intensity of 16 kV/cm at 100-500 pulses was able to decrease 1
Log CFU/ml of gram-negative E. coli and a high of 3 Logs CFU/ml of E. coli when the intensity was
increased to 53 kV/em at 400-500 pulses but this intensity had only a slight reducing effect of 1 Log
CFU/ml of gram-positive S. aureus. When considering the recovery of cells after PEF, it was found
that E. coli cells at intensity 16-43 kV/cm at 100-500 pulses under 37°C, showed an increase of 5 Logs
CFU/ml after 2-day storage while an increase of 4 Logs CFU/ml was showed at 6 days after 53 kV/em
with 100-500 pulses intensity treatment and stored at 4°C. Meanwhile, cells exposed to 16-53 kV/em
were able to recover at less than 1 Log CFU/mlL As for the injured S. aureus due to exposure to
intensity and frequency of pulses at 37°C, they were found to have recovered to 2.5 Logs CFU/ml
after 2-4 day storage. But at 4°C, cells recovered to only 1 Log CFU/ml at 2 days after treatment. The

recovery of E. coli and S. aureus cells had the tendency to decrease after 8-day treatment at 37°C and
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at 4°C. In comparison to 1% peptone water, the injured E. coli and S. aureus cells increased to 4 Logs
at 37°C for 2 days and 6 Logs for 4 days at every pulse and every electric field intensity. But when
stored at 4°C, only 1 Log recovered at the g" day because there was enough peptone for cell recovery
and increase.

In the study on the effect of intensity and frequency of high voltage pulses in the inactivation
of microbial cells by using orange juice instead of peptone, results showed that E. coli treated with
intensity of 16 kV/ecm with 100-200 pulses, decreased to 1 Log CFU/ml or 1.5 Logs CFU/ml when
intensity was increased to 30-53 kV/em with 400-500 pulses. Meanwhile, the increase in every
number of pulses and electric field intensity was less than 1 Log CFU/ml of S. aureus. Wheh stored at
37°C, E. coli cells tended to increase to 2 Logs CFU/ml at 2-day treatment and increase of 4 Logs
CFU/ml at 6-day treatment. But at 4°C, E. coli could recover to only less than 1.5 Logs CFU/ml in 2-
days and definitely showed no increase at 8-day treatment. At every electric field intensity and number
of pulses, S. aureus cells showed a recovery of 1 log at 4-days when stored at 37°C and 4°C. When
compared to the use of peptone, the recovery of both microbes had less increase than in peptone.

In the study on the use of high voltage PEF to inactivate microbes in orange juice, the
intensity of 16 kV/cm with 300 pulses and 30 kV/cm with 200 pulses could either be selected because
E. coli and S. aureus decreased to 1 Log CFU/ml when added with same quantity of orange juice. In
comparison between heat treatment at 70°C of orange juice with fresh orange juice, the number of E.
coli, S. aureus, yeast and mold were found at 2 Logs CFU/ml in fresh orange juice. After PEF, yeasts
and mold decreased at less than 0.5 Log CFU/ml, but were not able to decrease all the microbes.
Meanwhile, orange juice heated at 70°C showed a decrease of yeasts and mold at 1 Log CFU/ml and
decrease of total microbies at 0.5 Log CFU/ml. Analysis showed that total vitamin ¢ was 2.68% and
after PEF treatment at 16 kV/em with 300 pulses, 30 kV/em with 200 pulses and heating at 70°C,
vitamin ¢ amount was reduced to 2.40%, 2.42% and 1.79%, respectively. At 30 kV/em with 200
pulses, total vitamin ¢ amount was similar to fresh orange juice. Sensory analysis after processing
showed that scores for color, orange odor, orange flavor and overall acceptance after PEF at 30 kV/em
with 200 pulses, were very similar to fresh orange juice with had no significant difference. Off-odor
and bitterness were significantly different although orange juice after heating at 70°C was found to

have higher off-odor and bitterness than fresh orange juice and PEF processed orange juice.





