
 

       
 

   
 
 

 
 

108 | P a g e  

Vigyan Varta an International E-Magazine for Science Enthusiasts 

 

www.vigyanvarta.in 

         E-ISSN: 2582-9467 
Popular Article 

 Singh and Biju (2026) Vol. 7, Issue 7 

July 2026 

Sous Vide Technology: Revolutionising the Way 

of Food Processing 

Jashanpreet Singh1* and Bipina Biju1 

1Faculty of Fisheries Science, Kerela University of Fisheries and Ocean Studies,  

Kochi, Kerala –682506, India. 

 

Corresponding Author 

Jashanpreet Singh 

Email: kauldharjashan@gmail.com 

 
 
      

 

Sous Vide Technology, Vacuum Packaging, Food Quality and Safety, Shelf-Life Extension 

How to cite this article: 

Singh, J. and Biju, B. 2026. Sous Vide Technology: Revolutionising the Way of Food Processing. 

Vigyan Varta 7 (07): 108-112. 

 

ABSTRACT 

Sous vide technology is an advanced food-processing and cooking method that combines 

vacuum packaging with precise, temperature-controlled heating. Unlike conventional 

cooking techniques, sous vide ensures uniform cooking, improved texture, enhanced flavour, 

and better retention of nutrients and moisture. The technology has gained widespread 

application in meat, seafood, vegetable, and ready-to-eat food production due to its ability 

to deliver consistent quality and extended shelf life. Vacuum packaging and controlled 

thermal processing also contribute to improved food safety. Despite challenges related to 

equipment costs and processing time, ongoing technological advancements are expanding 

its industrial applications. As consumer demand for high-quality, convenient, and minimally 

processed foods grows, sous vide technology is becoming an increasingly important tool in 

modern food processing and culinary innovation. 

 

INTRODUCTION  
 

magine cooking a piece of fish or meat so 

perfectly that every bite has the same 

tenderness, juiciness, and flavour from 

edge to edge. For decades, achieving such 

precision was the dream of professional chefs. 

Today, thanks to sous vide technology, this 

dream has become a reality not only in 

restaurants but also in homes and across the 

food industry worldwide. 

The term sous vide (pronounced “soo-veed”) is 

French and literally means “under vacuum.” It 
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refers to a cooking method in which food is 

sealed in airtight plastic pouches and cooked 

in a temperature-controlled water bath for an 

extended period. Unlike traditional cooking 

methods that expose food to high and often 

fluctuating temperatures, sous vide uses 

precise temperature control to ensure 

consistent and predictable results. 

From gourmet restaurants to large-scale food 

processing industries, sous vide technology 

has transformed food preparation by 

enhancing quality, safety, convenience, and 

shelf life. 

The Science Behind Sous Vide 

Traditional cooking methods such as frying, 

roasting, grilling, or boiling rely on high 

temperatures. These methods often result in 

uneven cooking, moisture loss, and nutrient 

degradation. In contrast, sous vide cooking 

uses relatively low temperatures, usually 

between 50°C and 90°C, depending on the 

type of food (Zhu et al., 2018). 

The process involves three main steps: 

1. Vacuum Packaging: Food is placed in a 

heat-stable plastic pouch and sealed under 

vacuum. 

2. Controlled Cooking: The sealed pouch is 

immersed in a water bath maintained at a 

precise temperature using a sous vide 

circulator. 

3. Finishing Step: After cooking, the food 

may be quickly seared, grilled, or roasted to 

improve appearance and develop desirable 

flavours. 

Because the food never exceeds the selected 

cooking temperature, overcooking becomes 

almost impossible. This precision helps 

maintain the natural texture, flavor, and 

nutritional value of the product. 

Advantages of Sous Vide Technology 

(Chang et al., 2023) 

1. Superior Food Quality: One of the most 

significant benefits of sous vide cooking 

is its ability to produce consistently high-

quality food. Since the food is cooked 

evenly throughout, there are no 

overcooked outer layers or undercooked 

centres. 

Fish, poultry, meat, and vegetables retain their 

natural texture and flavour better than with 

conventional cooking methods. For seafood 

products in particular, sous vide helps preserve 

delicate muscle structures that can easily 

become dry or tough when exposed to 

excessive heat. 

2. Enhanced Nutritional Retention: Many 

nutrients, especially water-soluble 

vitamins, are lost during conventional 

cooking because they leach into cooking 

water or degrade under high temperatures. 

In sous vide cooking, food remains sealed 

inside the pouch, minimising nutrient 

losses. 

Studies have shown that vacuum-sealed 

cooking can help retain vitamins, minerals, 

antioxidants, and other bioactive compounds, 

making the final product more nutritious. 

3. Improved Moisture Retention: The 

vacuum-sealed environment reduces 

moisture loss during cooking. As a result, 

meats remain juicy and tender, while 

vegetables retain their natural firmness and 

colour. 

For fish products, which are particularly prone 

to drying out, sous vide technology can 

significantly improve eating quality and 

consumer acceptance. 

4. Better Food Safety: Food safety is a 

critical concern in both domestic and 

commercial food preparation. Sous vide 

cooking can effectively reduce harmful 
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microorganisms when appropriate 

temperature-time combinations are used. 

The vacuum packaging also limits exposure to 

contaminants during cooking and storage. 

Many commercially produced sous vide foods 

are rapidly chilled after cooking and stored 

under refrigeration, further enhancing safety 

and shelf life. 

5. Consistency and Reproducibility: 

Restaurants and food industries value 

consistency. With traditional cooking methods, 

results can vary depending on the skill of the 

cook and cooking conditions. Sous vide 

technology eliminates much of this variability 

by using precise temperature control. 

Applications in the Food Industry 

Sous vide technology has found applications 

across a wide range of food sectors. 

1. Meat Processing: Beef, pork, lamb, and 

poultry products are commonly processed 

using sous vide methods. Long cooking 

times at controlled temperatures break 

down connective tissues, producing 

exceptionally tender products (Muraro et 

al., 2026). 

Ready-to-eat sous vide meats are increasingly 

popular because they offer convenience while 

maintaining restaurant-quality taste. 

2. Fish and Seafood Processing: Seafood is 

highly perishable and sensitive to heat. 

Sous vide processing helps maintain the 

delicate texture and flavor of fish, shrimp, 

and shellfish. 

Many premium seafood products are now 

marketed as sous vide ready meals that require 

minimal preparation before consumption. 

3. Vegetable Products: Vegetables cooked 

using sous vide techniques often retain 

brighter colors, better texture, and higher 

nutrient content compared with 

conventionally cooked vegetables. 

4. Ready-to-Eat Meals: The growing 

demand for convenience foods has 

encouraged food manufacturers to adopt 

sous vide technology. Consumers can 

purchase refrigerated sous vide meals that 

only need reheating before serving. 

5. Sous Vide and Shelf-Life Extension: One 

of the major industrial advantages of sous 

vide technology is shelf-life extension. The 

combination of vacuum packaging, 

controlled thermal processing, and 

refrigerated storage slows microbial growth 

and oxidation (Hasani et al., 2022). 

Compared with freshly cooked products, 

properly processed sous vide foods can remain 

safe and acceptable for significantly longer 

periods when stored under refrigeration. 

This characteristic makes sous vide 

particularly attractive for: 

• Airlines and catering services 

• Hotels and restaurants 

• Hospitals and institutional kitchens 

• Retail ready-meal manufacturers 

Challenges and Limitations (Chian et al., 

2021) 

Despite its many advantages, sous vide 

technology is not without challenges. 

1. High Equipment Costs: Commercial sous 

vide systems require specialized 

equipment, including vacuum packaging 

machines, temperature-controlled water 

baths, and rapid chilling systems. These 

investments may be costly for small 

businesses. 

2. Long Processing Times: Some sous vide 

products require several hours of cooking 

to achieve the desired texture and safety 
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standards. This can limit production speed 

compared with certain conventional 

methods. 

3. Strict Temperature Control 

Requirements: Precise temperature 

management is essential. Improper 

processing or storage may allow the growth 

of harmful microorganisms, particularly 

anaerobic bacteria. Therefore, adherence to 

food safety regulations is crucial. 

4. Packaging Concerns: Sous vide relies 

heavily on plastic packaging materials. 

Increasing environmental concerns have 

prompted research into biodegradable and 

sustainable alternatives for vacuum 

packaging applications. 

Future Prospects 

The future of sous vide technology appears 

highly promising. Advances in automation, 

smart sensors, and digital monitoring systems 

are making sous vide processing more efficient 

and reliable (Sanchez et al., 2012). 

Researchers are exploring combinations of 

sous vide with other advanced preservation 

technologies such as: 

• High-pressure processing (HPP) 

• Pulsed electric field technology 

• Natural antimicrobial compounds 

• Intelligent packaging systems 

These innovations aim to further improve food 

quality, safety, and sustainability. As 

consumers increasingly seek healthy, 

minimally processed, and convenient foods, 

the demand for sous vide products is expected 

to continue growing worldwide. 

CONCLUSION 

Sous vide technology represents a remarkable 

advancement in modern food processing and 

culinary science. By combining vacuum 

packaging with precise temperature control, it 

offers superior product quality, enhanced 

nutritional retention, improved food safety, 

and extended shelf life. 

Although challenges such as equipment costs 

and strict processing requirements remain, the 

benefits of sous vide technology have made it 

an indispensable tool for chefs, food 

manufacturers, and researchers alike. As 

innovation continues to drive the food industry 

forward, sous vide is poised to play an even 

greater role in delivering safe, nutritious, and 

high-quality foods to consumers across the 

globe. 
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