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The Combination Effect of Pulse Electric field and Mechanical Waves
on Microbial Load Reduction and Quality of Sour Cherry Juice
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Abstract

In this research, sour cherry juice was treated using a combination of pulsed electric field and ultrasound
wave. The main objective of this study was to investigate the effect of electric field pulse and ultrasonic
wave as new non-thermal technologies on the inactivation of microorganisms, energy changes in one cycle
of Escherichia coli (EPC) inactivation, and the quality of sour cherry juice. The range of experimental
conditions was as follows: electrical field intensity: 5-10 kV/cm, duration of electric field application: 5-35
s, ultrasound power: 100- 200 W, duration of ultrasound power application: 3-5 min. The results of the
treatments indicated that electric field time had the highest effect on the decrease of E. coli amount, as
compared to the other variables. In addition, the electrical field intensity was the most effective parameter
for energy changes in one cycle of deactivation (EPC). Comparison of the combined method (electric field-
ultrasound) and conventional thermal method showed that the combined method maintains the total
phenolic compounds, anthocyanins, and vitamin C, as compared to the conventional method. Due to the
high ability of the proposed combined method to deactivate microorganisms and maintaining the chemical
composition of the juice with less energy consumption, this technology can be a suitable alternative for
conventional pasteurization methods.

Keywords: Pasteurization, AC Electric Field, Ultrasound, Quality properties, Sour
Cherry Juice.
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