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ABSTRACT 

Pulsed electric field (PEF) use short electric pulses to preserve the food. It is 

suitable for preserving liquid and semi-liquid foods, removing micro-organisms and 

producing functional constituents. PEF has not yet been used in Europe on industrial 

scale although it has been used in the US for orange juice and it has considerable 

potential for improving quality and taste of pasteurized foods compared with traditional 

preservation techniques.  

Pulsed electric field (PEF) processing is a novel, non-thermal preservation method 

that has the potential to produce foods with excellent sensory and nutritional quality 

and shelf-life. High intensity pulsed electric field (HIPEF) processing involves the 

application of pulses of high voltage (typically 20 - 80 kV/cm) to foods placed between 2 

electrodes. PEF treatment is conducted at ambient, sub-ambient, or slightly above 

ambient temperature for less than 1 s, achieved by multiple short duration pulses 

typically less than 5 μs and energy loss due to heating of foods as well as undesirable 

changes in the sensory properties of the food is minimized   

PEF technology has been presented as advantageous in comparison to, for instance, 

heat treatments, because it kills microorganisms while better maintaining the original 

colour, flavour, texture, and nutritional value of the unprocessed food. PEF technology 

involves the application of pulses of high voltage to liquid or semi-solid foods placed 

between two electrodes. Most PEF studies have focused on PEF treatments effect on the 

microbial activation in milk, milk products, egg products, juices and other liquid foods. 

Key words: PEF, Food preservation,  non-thermal preservation, food quality, microbial 

inactivation. 

1. INTRODUCTION 

Traditional food processing approaches like cooking, freezing, refrigeration and blanching are 

commonly known methods and are generally used by the people in their homes. However, in 

the food processing industries these techniques are combined with other processing operations 
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with the help of several contemporary process-technology plants by using different technical 

prospects that are not commonly practiced by consumers during household processing. Modern 

food technology deals with the development of conventional processing methods such as high-

temperature short time heating or vacuum cooking, as well as several other approaches like 

high pressure treatment, extrusion, pulsed electric field technology and microwave processing. 

These modern technologies usually emphasize on food preservation with maximum retention of 

food quality attributes and nutrients. Therefore the frequently used concept of ‘‘minimal 

processing’’ is not absolutely apt, since actually the principle ‘‘as little as possible, but as much 

as necessary’’ is meant.1 

A wide range of non-thermal processing techniques have gained popularity in the recent 

times as a potential tool for the substitution or replacement of traditional thermal processing 

methods of foods. Additionally, non-thermal processes offer several advantages over thermal 

processes such as low processing temperatures, efficient energy utilization, keeping the quality 

of food like color, flavor, taste & nutrient retention and inactivation of quality deteriorative 

enzymes & spoilage causing microorganisms.2 

Pulsed electric field (PEF) technology is a non-thermal food preservation method that 

involves the use of short electricity pulses for microbial inactivation while imposing minimal 

detrimental influence on food quality. This technology has the major advantage to provide high-

quality foods to the consumers. PEF is claimed as superior to thermal processing and 

preservation methods because it reduces detrimental changes in food quality and nutrition and 

keeps physical and sensorial attributes of food.3 

PEF technology has wide range of applications ranging from liquid or semi-solid foods to 

solid foods. Most PEF studies have captivated on application of high voltage pulses for 

microbial inactivation milk and dairy products, egg products, juices and other liquid 

foods.4 However, most researchers have mainly focused on the aspect of food preservation with 

special reference to the microbial control and a lesser information is presented about the effect 

of PEF on food composition, quality and acceptability. Recently, some investigations have been 

conducted to evaluate the potential of PEF for improving food processing efficiency like 

enhancement of juice extraction and escalation of the food dehydration or drying.5 

Wouters et al.,6 reported that PEF is known as one of the most auspicious non-thermal tools 

for microbial decontamination of foods. It involves the generation of electric fields (5-

50kV/cm) with the help of short high voltage pulses (μs) between two electrodes that leads to 

microbial inactivation at temperatures lower than thermal methods. They also proposed that 

exact mechanistic approach of microbial inactivation is not known however, it is normally 

hypothesized that PEF causes penneabilization or depolarization of microbial membranes. 

Studies revealed that PEF technology enables inactivation of bacterial and yeast vegetative 

cells in various foods. On the contrary, bacterial spores cannot be killed by employing pulsed 

electric fields because spores are resistant to PEF. Thus, applications of PEF are primarily 

focused on pathogenic and spoilage causing microorganisms in food. In addition to the 

pronounced effect of this technology in controlling microbiological spoilage of foods in a rapid 

and uniform manner, PEF also delivers shelf life extension without using heat treatment and 

preservation of sensorial and nutritional quality of foods. Likewise, PEF is also capable to 

improve the energy usage in an efficient and economical way. Hence, successful applications of 

PEF technology propose an alternative to conventional thermal processing techniques for food 

preservation and processing.7 In this article, principles, mechanisms and recent applications of 

PEF technology are reviewed and compared with thermal processing technologies. 

Furthermore, examples are coded to illustrate the potential of PEF technology for aiming at 

preserving the quality features of various foods. 

https://medcraveonline.com/JNHFE/pulsed-electric-field-technology-in-food-preservation-a-reviewnbsp.html#ref1
https://medcraveonline.com/JNHFE/pulsed-electric-field-technology-in-food-preservation-a-reviewnbsp.html#ref2
https://medcraveonline.com/JNHFE/pulsed-electric-field-technology-in-food-preservation-a-reviewnbsp.html#ref3
https://medcraveonline.com/JNHFE/pulsed-electric-field-technology-in-food-preservation-a-reviewnbsp.html#ref4
https://medcraveonline.com/JNHFE/pulsed-electric-field-technology-in-food-preservation-a-reviewnbsp.html#ref5
https://medcraveonline.com/JNHFE/pulsed-electric-field-technology-in-food-preservation-a-reviewnbsp.html#ref6
https://medcraveonline.com/JNHFE/pulsed-electric-field-technology-in-food-preservation-a-reviewnbsp.html#ref7
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Pulsed electric field (PEF) used short electric pulses to preserve the food. It is suitable for 

preserving liquid and semi-liquid foods, removing harmful micro-organisms and producing 

functional constituents. The main objective of PEF processing is to inactivate microorganisms 

present while minimizing changes in physical, sensory and nutritional properties. PEF 

technology involves the application of pulses of high voltage to liquid or semi-solid foods 

placed between two electrodes. HIPEF consists of several components including a power 
source, capacitor tank, a switch, treatment chamber, voltage current and temperature 
sensors and aseptic packaging equipment. Generation of different voltage waveforms in 
PEF: exponential pulses, square pulses, bipolar pulses and oscillatory pulses. 

2. EXISTING SYSTEM 

• In pulsed ohmic heating systems, another technique for microbial inactivation in which the 

electric pulses with much lower amplitudes are applied, the use of titanium and platinized 

titanium electrodes showed superior performance compared with stainless steel and graphite 

ones. 

• In commercially available systems for PEF processing, production of the required voltage pulses 

uses either conventional Blumlein generators or generators like those found in radar power 

sources. 

• For the indirect inactivation of pathogenic organisms, plasma treatment of liquids before 

application allows for the accumulation of RONS and reduction in pH. 

• For earlier research of streamers in water pulsed high voltage sources with stacked transmission 

lines in combination with a spark gap have been used. 

3. PROPOSED SYSTEM 

• 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. 

• Our system of the PEF technology is the application of short pulses of high electric fields with 

duration of microseconds 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. 
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3.1 BLOCK DIAGRAM 

 

3.2 Hardware Requirements 

• Power Supply 12v transformer 

•  Microcontroller  

•  Lcd display 

• Electrodes 

• Actuator 

• Frequency Generator 

 

4. POWER SUPPLY 

Landscape lighting, however, is typically supplied in lower voltage (12 Volts) spread out 

through several different lights. A transformer can convert the 120v electrical currently 

supplied from your house down to the 12v needed for each low voltage landscape lighting 

fixtures in your lawn! 
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Figure 1 Power supply 

5. MICROCONTROLLER 

A microcontroller (abbreviated MCU or µC) is a computer system on a chip that does a job. It 

contains an integrated processor, memory (a small amount of RAM, program memory, or both), 

and programmable input/output peripherals, which are used to interact with things connected to 

the chip. 

 

Figure 2 Micro controller 

6. LCD DISPLAY 

A liquid-crystal display (LCD) is a flat-panel display or other electronically modulated 

optical device that uses the light-modulating properties of liquid crystals combined with 

polarizers. Liquid crystals do not emit light directly, instead using a backlight or reflector to 

produce images in color or monochrome. 

 

Figure 3 LED Display 
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7. BOOST CONVERTER 

A boost converter (step-up converter) is a DC-to-DC power converter that steps up voltage 

(while stepping down current) from its input (supply) to its output (load). It is a class of 

switched-mode power supply (SMPS) containing at least two semiconductors (a diode and a 

transistor) and at least one energy storage element: a capacitor, inductor, or the two in 

combination. To reduce voltage ripple, filters made of capacitors (sometimes in combination 

with inductors) are normally added to such a converter's output (load-side filter) and input 

(supply-side filter) 

.  

Figure 4 Boost Converter 

8. ACTUATOR 

An actuator is a component of a machine that is responsible for moving and controlling a 

mechanism or system, for example by opening a valve. In simple terms, it is a "mover". 

An actuator requires a control signal and a source of energy. 

 

Figure 5 Actuator 

9. FREQUENCY GENERATOR 

RF (radio frequency) and microwave signal generators are used for testing components, 

receivers and test systems in a wide variety of applications including cellular communications, 
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WiFi, WiMAX, GPS, audio and video broadcasting, satellite communications, radar and 

electronic warfare. 

 

Figure 6 Frequency Generator 

9.1. SOFTWARE REQUIREMENTS 

• Embedded C 

• Arduino IDE 

10. CONCLUSION 
 

PEF inactivates vegetative micro-organisms including yeasts, spoilage micro-organisms and 

pathogens, and it can be used to pasteurize fluids such as juices, milk and soups without using 

additives. This technology can substitute for conventional heat pasteurization or it can operate 

at room temperature to retain quality and heat-sensitive vitamins. PEF can be used as 

continuous process but, after processing, products have to be packaged hygienically and kept 

cool during storage. Using some of antimicrobial substances prolongs the shelf life of foods 

within pulsed electric fields. An application of PEF for food preservation provides the 

tremendous potential to preserve high quality products at lower temperatures and short 

residence time to retain the fresh-like character and nutritional value of the products. 
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