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Natural Edible Coatings for  

Extending Shelf Life of Fresh Produce 

INTRODUCTION 

Fresh fruits and vegetables are highly perishable commodities 

that undergo continuous physiological and biochemical 

changes after harvest. Respiration, transpiration, ethylene 

production, enzymatic reactions, and microbial activity lead 

to deterioration in quality and shorten shelf life. Globally, 

postharvest losses of fresh produce range from 20–40%, 

resulting in significant economic losses and reduced food 

availability. Therefore, technologies that preserve freshness, 

maintain nutritional quality, and minimize losses are of great 

importance. 

Natural edible coatings have emerged as one of the 

most promising postharvest technologies. These coatings are 

made from biodegradable, edible materials and are applied as 

thin layers on the surface of fruits and vegetables. They create 

a semi-permeable barrier that regulates the exchange of gases 

and moisture between the produce and the surrounding 

environment. As a result, edible coatings slow down 

physiological activities and microbial growth, thereby 

extending shelf life and maintaining product quality. 
 

Concept of Edible Coatings 

An edible coating is a thin, continuous layer of edible material 

formed directly on the surface of food products. Unlike 

conventional packaging, edible coatings become an integral 

part of the food and can be safely consumed. 
 

An ideal edible coating should possess the following 

characteristics: 

• Non-toxic and safe for human consumption. 

• Biodegradable and environmentally friendly. 

• Good film-forming ability. 

• Appropriate permeability to oxygen, carbon dioxide, 

and water vapor. 

• Good mechanical strength and flexibility. 

• No adverse effects on flavor, color, or texture. 

• Economically feasible and easy to apply. 
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Principles of Shelf-Life Extension 

1. Reduction of Respiration Rate 

Fruits and vegetables continue to respire after 

harvest by consuming oxygen and releasing 

carbon dioxide and water. Edible coatings 

partially restrict gas exchange and lower 

respiration rates, thereby delaying ripening and 

senescence. 
 

2. Reduction of Moisture Loss 

Transpiration leads to weight loss, wilting, and 

shriveling of produce. Edible coatings act as 

moisture barriers and significantly reduce water 

loss during storage. 
 

3. Delay of Ripening 

By controlling oxygen availability and reducing 

ethylene action, coatings delay physiological 

changes associated with ripening, such as 

softening, color development, and sugar 

accumulation. 
 

4. Prevention of Oxidative Reactions 

Enzymatic browning and oxidation reactions 

reduce the marketability of fresh produce. 

Edible coatings slow these reactions and 

preserve appearance and nutritional quality. 
 

5. Control of Microbial Growth 

Many edible coatings contain natural 

antimicrobial compounds that inhibit the 

growth of bacteria, yeasts, and molds 

responsible for spoilage. 
 

Composition of Natural Edible Coatings 

A. Polysaccharide-Based Coatings 

Polysaccharides are natural polymers 

composed of sugar molecules and are widely 

used due to their excellent film-forming 

properties. 
 

Starch 

Starch is obtained from corn, potato, rice, and 

cassava. It forms transparent films with good 

oxygen barrier properties. 
 

Advantages: 

• Low cost 

• Biodegradable 

• Good oxygen barrier 

• Easily available 

Limitations: 

• Poor moisture barrier 

• Brittle nature 
 

Applications: Tomato, apple, mango, guava, 

and banana. 
 

Chitosan 

Chitosan is derived from chitin obtained from 

crustacean shells. 
 

Properties: 

• Excellent antimicrobial activity 

• Good mechanical strength 

• Biocompatible and biodegradable 
 

Applications: Strawberry, grapes, tomatoes, 

and mangoes. 
 

Pectin 

Pectin is extracted from citrus peels and apple 

pomace. 
 

Advantages: 

• Good film-forming ability 

• Excellent transparency 

• Non-toxic and biodegradable 
 

Applications: Apples, berries, and minimally 

processed vegetables. 
 

Alginate 

Alginate is obtained from brown seaweeds. 
 

Advantages: 

• Forms strong gels 

• Good oxygen barrier 

• Excellent compatibility with bioactive 

compounds 
 

Applications: Fresh-cut fruits and 

strawberries. 
 

B. Protein-Based Coatings 

Protein coatings exhibit excellent gas barrier 

properties and improve the appearance and 

texture of produce. 
 

Gelatin 

Derived from collagen and widely used for 

coating fruits. 
 

Applications: Berries and fresh-cut fruits. 
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Whey Protein 

Obtained from milk processing. 
 

Advantages: 

• Good oxygen barrier 

• Transparent films 

• Excellent flexibility 
 

Soy Protein 

Produced from soybeans and valued for its 

film-forming ability. 
 

Applications: Tomatoes and minimally 

processed vegetables. 
 

Zein 

A protein obtained from maize. 
 

Advantages: 

• Water-resistant films 

• Good mechanical properties 
 

Applications: Apples and citrus fruits. 
 

C. Lipid-Based Coatings 

Lipids are highly effective in reducing moisture 

loss. 
 

Waxes 

Natural waxes commonly used include: 

• Beeswax 

• Carnauba wax 

• Candelilla wax 
 

Functions: 

• Reduce transpiration 

• Minimize weight loss 

• Improve gloss and appearance 
 

Applications: Citrus fruits, apples, cucumbers, 

and mangoes. 
 

Vegetable Oils 

Examples include sunflower oil and coconut oil. 
 

Functions: 

• Reduce moisture loss 

• Provide antimicrobial properties 
 

D. Composite Coatings 

Composite coatings combine polysaccharides, 

proteins, and lipids. 
 

Advantages: 

• Improved barrier properties 

• Better mechanical strength 

• Enhanced preservation efficiency 

• Greater flexibility in formulation 
 

Bioactive Components Incorporated in 

Edible Coatings 
 

Antimicrobial Agents 

Natural antimicrobial compounds help suppress 

spoilage organisms. 
 

Examples: 

• Clove oil 

• Cinnamon oil 

• Oregano oil 

• Lemongrass oil 

• Neem extract 

• Garlic extract 
 

Mode of Action: 

These compounds damage microbial cell 

membranes and inhibit their growth. 
 

Antioxidants 

Antioxidants delay oxidation and preserve 

nutritional quality. 
 

Examples: 

• Ascorbic acid (Vitamin C) 

• Citric acid 

• Tocopherols 

• Phenolic compounds 
 

Methods of Application 

1. Dipping Method 

Produce is immersed in coating solution for a 

specified time and then dried. 
 

Advantages: 

• Simple and economical 

• Uniform coating 

• Suitable for commercial operations 
 

2. Spraying Method 

Coating solution is sprayed onto the produce 

surface. 
 

Advantages: 

• Faster application 

• Less coating material required 

• Suitable for large-scale operations 
 

3. Brushing Method 

Coating is manually applied with brushes. 
 



 

 

Copyright © June, 2026; Sunshine Agriculture                                                                                                    71 

 

Advantages: 

• Simple equipment 

• Suitable for small-scale operations 
 

4. Fluidized Bed Coating 

Produce is suspended in an air stream while 

coating solution is applied. 
 

Advantages: 

• Uniform coating 

• Better process control 
 

Effects on Quality Parameters 

Physical Quality 

• Reduced weight loss 

• Increased firmness 

• Delayed color changes 

• Better appearance and gloss 
 

Chemical Quality 

• Lower respiration rate 

• Reduced ethylene production 

• Preservation of sugars and organic 

acids 

• Retention of vitamin content 
 

Microbiological Quality 

• Reduced bacterial growth 

• Lower fungal spoilage 

• Extended microbial stability 

Applications in Various Fruits and Vegetables 

 

Produce Coating Material Major Benefits 

Mango Aloe vera gel Delayed ripening and reduced weight loss 

Banana Chitosan Reduced browning and decay 

Apple Pectin coating Reduced respiration and maintained firmness 

Strawberry Alginate + essential oil Reduced fungal growth 

Grapes Chitosan Delayed spoilage and maintained quality 

Tomato Starch coating Delayed ripening 

Guava Aloe vera coating Increased shelf life and maintained vitamin C 

Cucumber Beeswax Reduced moisture loss and shriveling 

 

Limitations 

• Variable effectiveness among different 

commodities. 

• Some coatings may alter flavor or 

appearance. 

• Sensitivity to storage conditions. 

• Limited commercial standardization. 

• Higher costs for specialized bioactive 

ingredients. 
 

Future Prospects 

Current research focuses on developing 

multifunctional edible coatings integrated with 

nanotechnology, natural antimicrobials, 

probiotics, and smart packaging systems. The 

use of biodegradable polymers and plant-

derived bioactive compounds is expected to 

revolutionize postharvest management. Future 

edible coatings will not only preserve quality 

but also provide additional nutritional and 

health benefits to consumers. 

 

CONCLUSION 

Natural edible coatings represent an innovative, 

safe, and sustainable approach for extending the 

shelf life of fresh fruits and vegetables. By 

acting as semi-permeable barriers to moisture 

and gases and by incorporating antimicrobial 

and antioxidant compounds, these coatings 

effectively reduce postharvest losses and 

maintain quality during storage and 

transportation. Their biodegradability, eco-

friendliness, and compatibility with modern 

sustainable agriculture make them a promising 

technology for future food preservation 

systems. 

 

 

 

 


