
 PULSED ELECTRIC FIELD PRESERVATION 

 

Introduction 

Pulsed electric fields PEF is a non-thermal method of food preservation that 

uses short pulses of electricity for microbial inactivation and causes minimal 

detrimental effect on food quality attributes. PEF technology aims to offer 

consumers high-quality foods. For food quality attributes, PEF technology is 

considered superior to traditional thermal processing methods because it 

avoids or greatly reduces detrimental changes in the sensory and physical 

properties of foods. 

Food preservation technologies are based on the prevention of microbial 

growth or on the microbial inactivation. In many cases, foods are preserved 

by inhibiting microbial activity through those factors that most effectively 

influence the growth and survival of microorganisms such as temperature, 

water activity and addition of preservatives, pH, and modified atmosphere. In 

this case, the microorganisms will not be destroyed and will still be 

metabolically active and viable if transferred to favorable conditions. As 

estimates of the infection dose of some pathogenic microorganisms are very 

low, growth of these microorganisms in foods is not necessary to cause 

infection 

The principles of pulsed electric field 

The basic principle of the PEF technology is the application of short pulses of 

high electric fields with duration of micro to milliseconds and intensity in the 

order of 10-80 kV/cm. The processing time is calculated by multiplying the 

number of pulses times with effective pulse duration.  

The process is based on pulsed electrical currents delivered to a product 

placed between a set of electrodes; the distance between electrodes is termed 

as the treatment gap of the PEF chamber. The applied high voltage results in 

an electric field that causes microbial inactivation. After the treatment, the 

food is packaged aseptically and stored under refrigeration.  

Several nonthermal processing technologies were proposed on the basis of 

the same basic principle of keeping food below temperatures normally used 

in thermal processing. This would retain the nutritional quality of food 

including vitamins, minerals, and essential flavors while consuming less 

energy than thermal processing.  

 

 



The equipment consists of a high voltage pulse generator and a treatment 

chamber with a suitable fluid handling system and necessary monitoring and 

controlling devices. 

 
Figure 1 Flow chart of a PEF food processing system with basic component 

 

Food product is placed in the treatment chamber, either in a static or 

continuous design, where two electrodes are connected together with a 

nonconductive material to avoid electrical flow from one to the other. 

Generated high voltage electrical pulses are applied to the electrodes, which 

then conduct the high intensity electrical pulse to the product placed between 

the two electrodes. The food product experiences a force per unit charge, the 

so-called electric field, which is responsible for the irreversible cell 

membrane breakdown in microorganisms. 

System Components 

A pulsed Electric Field processing system consists of  

 High-voltage power source 

 Energy storage capacitor bank 

 Charging current limiting resistor 



 Switch to discharge energy from the capacitor across the food 

 Treatment chamber 

An oscilloscope is used to observe the pulse waveform. The power source, a 

high voltage DC generator, converts voltage from a utility line (110 V) into 

high voltage AC, then rectifies to a high voltage DC.  

Energy from the power source is stored in the capacitor and is discharged 

through the treatment chamber to generate an electric field in the food 

material. The maximum voltage across the capacitor is equal to the voltage 

across the generator. The bank of capacitors is charged by a direct current 

power source obtained from amplified and rectified regular alternative 

current main source.  

An electrical switch is used to discharge energy (instantaneously in millionth 

of a second) stored in the capacitor storage bank across the food held in the 

treatment chamber.  

Apart from those major components, some adjunct parts are also necessary. 

In case of continuous systems 

A pump is used to convey the food through the treatment chamber. A 

chamber cooling system may be used to diminish the ohmic heating effect 

and control food temperature during treatment.  

High-voltage and high-current probes are used to measure the voltage and 

current delivered to the chamber.  

 
Figure 2 Schematic diagram of a pulsed electric fields operation. 



 
 

Figure 3 Scheme of a pulsed electric field system for food processing 

 

Advantages 

 Less treatment time 

 Low treatment temperature 

 Substitute for conventional heat pasteurization or it can operate at room 

temperature to retain quality and heat sensitive vitamins 

 Increase shelf ;life and maintain food safety with low processing costs 

 Minimally proceed foods of fresh quality, which have higher nutritional 

values because of color and flavor retention 

 PEF inactivates vegetative microorganism including yeasts, spoilage 

microorganisms and pathogens 

 Reduction in microorganisms: 4-6 logs 

 It can be used to pasteurize fluids such as juice, milk and soups without 

using additives 

 

 



Disadvantages 

 High Capital cost 

 PEF treatment is effective for the inactivation of vegetative bacteria 

only 

 Microorganisms are destroyed by PEF but spots spores, with their 

tough protective coats, and dehydrated cells are able to survive 

 Refrigeration is required to extend shelf life 

 Treatment does not inactivate enzymes 

 PEF treatment has considerable added value for specific product ranges 

 PEF is a continuous processing method, which is not suitable for solid 

food products that are not pump able 

 PEF processing is restricted to food products with no air bubbles and 

with low electrical conductivity 

Applications 

 Microbial inactivation by PEF 

The applicability of PEF for microbial inactivation of liquid food has been 

proven by a high number of studies investigating the impact of PEF on 

vegetative organism in model as well as real food material 

Simulated Milk Ultra filtrate (SMUF) 

 Denaturation of Proteins 

 


