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Effect of Pulsed Electric Fields on Oxidation in Foods
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Abstract

The effect of pulsed electric fields (PEF) at 53 kV/cm 500 pulses on the quality of cow's
milk and coconut milk was investigated. The oxidation reaction indices: conjugated dienes (CD),
peroxide value (PV), and thiobarbituric acid reactive substances (TBARS), and total microbial
counts were analyzed. It was found that CD and PV of PEF treated milk, pasteurized milk (72.5
°C 15 sec), and unprocessed raw milk increased during storage at 4 °C and reached the maximum
value on day 6 before gradually decreasing. TBARS of all milk samples tended to decreasc
during 8 days of storage. PEF and pasteurization treatment reduced the microbial count of raw
milk by 2 and 5 log cycles, respectively. The microbial count of raw milk and PEF treated milk
were more than 10° CFU/ml after storage for 6 days. The PEF treated coconut milk was
stabilized using 3 different emulsifiers. During storage at 4 °C, CD of PEF treated coconut milk
prepared with sodium dodecyl sulfate (SDS), polyoxyethylene (20) sorbitan monolaurate (Tween
20), and polyoxyethylene (23) lauryl ether (Brij 35) increased and reached the maximum value on
day 0, 5, and 2, respectively. The PV of all coconut milk samples reached the greatest value on
day 3-4. TBARS of PEF treated coconut milk prepared with SDS had the highest value on day 5.
The course of TBARS of PEF treated coconut milk prepared by Tween 20 or Brij 35 was similar
to that of the control. PEF treatment reduced the microbial count of coconut mitk by 0.5 log
cycle. The PEF treated coconut milk prepared with SDS had lower microbial growth rate than
untreated samples during storage. When prepared with Tween 20 or Brij 35, the microbial growth
rate of PEF treated and untreated coconut milks were similar.
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