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Abstract: 

Innovative preservation methods that reduce chemical and energy usage without sacrificing 

food's nutritional content, sensory qualities, or safety have become increasingly important in 

the food sector. Traditional food preservation procedures, such pasteurization and canning, can 

cause nutrients to be lost and textures to be degraded. Non-thermal food preservation 

technologies have come up as a potential replacement for these methods. cutting-edge methods 

for non-thermal preservation, such as cold plasma, ultraviolet (UV) light, pulsed electric fields 

(PEF), and high-pressure processing (HPP). The use of physical, electrical, or electromagnetic 

fields in food preservation is the basis of these technologies. By eliminating the need for high 

temperatures, these methods offer several benefits, including energy savings, extended shelf 

life, and minimum influence on food quality. new developments in these methods, how they 

work, and the range of foods that can benefit from them. Also included are regulatory factors, 

customer acceptance, and the difficulties of commercially scaling these technologies. a 

sustainable, health-conscious food business that may be shaped in the future by non-thermal 

food preservation technology. 

Keywords:  Non-thermal food preservation, high-pressure processing (HPP), pulsed electric 

fields (PEF), ultraviolet (UV) light 

 

Introduction: 

Ensuring the safety, prolonging the shelf life, and maintaining the quality of food products have 

always relied on food preservation. For generations, the food business has relied on time-

honored thermal processing techniques like pasteurization and canning. Although these 

methods effectively prevent the growth of microbes and guarantee that food is safe to eat, they 

frequently cause food to lose important nutrients, change in sensory characteristics, and have 

its texture deteriorate. The use of non-thermal preservation methods is on the rise due to the 

increasing desire for minimally processed foods that maintain their original aromas, textures, 

and nutritional value. Innovative alternatives to traditional thermal methods for food 

preservation exist in the form of non-thermal technology. In order to increase the food's storage 

life without compromising its quality, nutritional content, or sensory attributes, these methods 

use physical, electrical, or electromagnetic forces. Technologies that can preserve food without 

using heat, such as pulsed electric fields (PEF), cold plasma, ultraviolet (UV) radiation, and 

high-pressure processing (HPP), have attracted a lot of attention. Traditional thermal treatments 

often result in the loss of vitamins, antioxidants, and other heat-sensitive substances; however, 

these methods not only effectively suppress microbial development but also have the ability to 

https://www.ucd.ie/?utm_source=chatgpt.com


CORPS & PSYCHISME  

P-ISSN : 2496-4476 E-ISSN : 2273-1571 

Volume 13/ Issue 1/ 2026 

1714 
 

 
Pa

ge
1

7
1

4
 

Pa
ge

1
7

1
4

 
Pa

ge
1

7
1

4
 

Pa
ge

1
7

1
4

 

improve retention. current state of the art in non-thermal food preservation methods, including 

an analysis of their underlying concepts, potential uses, and obstacles. We will go over the 

benefits of these approaches over thermal treatments, the kinds of foods that benefit most from 

them, and the possibilities for these technologies' future use in the food business. In the future 

of food engineering, non-thermal food preservation technologies will play an increasingly 

important role, driven by consumer preferences for healthier and more environmentally 

friendly food options. 

 

Fundamentals of Non-Thermal Food Preservation 

The food industry is really into non-thermal food preservation technologies since they provide 

a novel way to keep food products fresh for longer without sacrificing their taste, texture, or 

nutritional value. As an alternative to more conventional thermal preservation procedures like 

pasteurization, canning, and drying, these techniques utilize physical, electrical, or 

electromagnetic forces to accomplish preservation without heat. In this part, we will look at the 

basic ideas and processes of both traditional thermal methods of food preservation and non-

thermal alternatives. 

Mechanisms Behind Non-Thermal Techniques 

To prevent food from going bad, non-thermal preservation relies on techniques that deactivate 

enzymes and microorganisms (such as molds, yeasts, and bacteria) that cause spoiling. To do 

this, each non-thermal preservation technique uses a different set of rules: 

1. Pressure: The goal of high-pressure processing (HPP) is to render enzymes inactive by 

rupturing their cellular structures and destroying microbial cells without applying a 

great deal of heat. 

2. Electricity: By exposing food to brief spikes of high voltage, a technique known as 

pulsed electric fields (PEF) can electroporate microbial membranes and render 

microbes inactive. 

3. Radiation: In order to kill germs and stop them from reproducing, ultraviolet (UV) 

light uses short-wavelength light to damage DNA. 

Plasma: By interacting with food surfaces, the ionized gas produced by cold plasma 

technology can inactivate microbes, enzymes, and sterilize the surface without harming the 

food itself. 

Both customers and food manufacturers are interested in limiting nutrient loss and preserving 

food quality. These approaches, which operate at ambient or low temperatures, assist retain the 

food's natural texture, color, and nutritional qualities. 

 

Comparison with Thermal Preservation Methods 

Pasteurization and sterilization are two examples of traditional thermal preservation techniques 

that use heat to destroy microbes and increase food's shelf life. These methods work well to 

control microbes, but they come with a lot of negative side effects. Essential fatty acids, 

vitamins, and antioxidants are all susceptible to heat deterioration. Prolonged heat exposure 

may also have a negative impact on food's sensory qualities like color, flavor, and texture. 

To keep the freshness, flavor, and nutritional value of food, non-thermal preservation methods 

are preferable because they are easier on the food. As an alternative to thermal degradation in 
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traditional processing, these technologies can inactivate pathogens and spoilage bacteria, 

making them a more appealing choice for food quality preservation. 

But there are obstacles to non-thermal approaches as well. The efficacy of these methods can 

differ based on variables like the kind of food, the microbe in question, and the particular 

preservation technology used; they are still undergoing optimization for use on a commercial 

scale. 

Applications of Non-Thermal Food Preservation 

Dairy products, produce, meat, shellfish, drinks, and pre-prepared meals are just a few of the 

many food types that can benefit from non-thermal preservation methods. Products like fresh 

juices, infant formula, and minimally processed foods are ideal candidates for these techniques 

because of their heat sensitivity. The rising demand for fresh, high-quality meals with less 

additives and preservatives is another reason why non-thermal preservation is becoming more 

important. 

 

Conclusion 

Offering a more environmentally friendly and efficient substitute for conventional thermal 

methods, non-thermal food preservation technologies are a game-changer in the food sector. 

The nutritional integrity, sensory characteristics, and general safety of food can be preserved 

without the use of high temperatures through the use of these procedures, which include pulsed 

electric fields (PEF), cold plasma, ultraviolet (UV) radiation, and high-pressure processing 

(HPP). A perfect solution to the growing demand for healthier, less processed foods that are 

free of additives and preservatives is non-thermal technologies. There are still obstacles to 

overcome before non-thermal methods can be scaled up for commercial usage, despite their 

enormous promise. To achieve widespread adoption of non-thermal preservation techniques in 

the food sector, we must solve issues related to cost, regulatory concerns, and optimizing these 

technologies for various food kinds. Still, non-thermal technologies are going to be pivotal in 

developing a food system that is more sustainable, efficient, and consumer-friendly in the 

future, so there's hope for the future of food preservation. Finally, new developments in this 

area are paving the way for a revolutionary shift in the food processing sector toward the use 

of non-thermal food preservation methods. This will result in far better, safer food products. A 

new age in food preservation may be on the horizon as these techniques are expected to gain 

more and more traction in the scientific community. 
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