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Introduction
In the quest to reduce food waste and extend the shelf life of 
fresh produce, biopolymer edible coatings have emerged as 
a promising solution. These coatings, derived from natural, 
biodegradable polymers, offer an eco-friendly alternative 
to traditional preservatives and packaging methods. By 
applying biopolymer coatings to fruits and vegetables, we can 
significantly improve their longevity, maintain their quality, 
and contribute to more sustainable food systems [1].

Biopolymer edible coatings are thin layers applied to the 
surface of fruits and vegetables. These coatings are made from 
natural polymers, such as starch, cellulose, pectin, chitosan, 
and alginate, which are derived from renewable resources. 
Unlike synthetic coatings, biopolymers are biodegradable and 
often derived from food-grade materials, making them a safe 
and environmentally friendly option [2].

The primary function of these coatings is to create a barrier that 
reduces the exchange of moisture, gases, and contaminants 
between the produce and the external environment. This 
barrier helps to slow down the deterioration processes, 
including dehydration, oxidation, and microbial growth, 
thereby extending the shelf life of the coated produce [3].

Biopolymer coatings effectively slow down the spoilage 
processes by reducing moisture loss and controlling gas 
exchange. This helps to maintain the freshness and quality of 
fruits and vegetables for a longer period. For example, coated 
apples may remain crisp and flavorful for weeks longer than 
uncoated apples [4]. 

By prolonging the shelf life of produce, biopolymer coatings 
contribute to reducing food waste. This not only helps to 
ensure that more food reaches consumers but also minimizes 
the environmental impact associated with food production and 
disposal [5]. 

Some biopolymer coatings can be enriched with antioxidants, 
vitamins, and other beneficial compounds. These added 
nutrients can help preserve the nutritional quality of the 
produce, offering added health benefits to consumers [6].

Biopolymer coatings are derived from natural and renewable 
resources, making them an environmentally friendly 
alternative to synthetic coatings. They are biodegradable, 
reducing the environmental impact associated with disposal 

and contributing to more sustainable food packaging practices 
[7].

Biopolymer coatings are commonly used on fruits such as 
apples, bananas, citrus fruits, and berries. These coatings help 
to maintain fruit firmness, reduce spoilage, and extend storage 
life. For instance, coating strawberries with a biopolymer film 
can prevent mold growth and preserve their freshness for a 
longer period [8]. 

Vegetables like carrots, cucumbers, and potatoes also benefit 
from biopolymer coatings. These coatings help to prevent 
wilting, dehydration, and loss of crispness. For example, 
coated carrots remain firm and vibrant for an extended time 
compared to uncoated carrots [9]. 

Biopolymer coatings are well-suited for organic and fresh 
produce, as they align with the principles of organic farming 
and offer a natural preservation method without synthetic 
additives. These coatings help to meet the increasing 
consumer demand for natural and sustainable food solutions 
[10].

Conclusion
Biopolymer edible coatings represent a promising advancement 
in the field of food preservation, offering numerous benefits for 
extending the shelf life of fruits and vegetables. By creating 
an effective barrier against spoilage, enhancing nutritional 
quality, and contributing to sustainability, these coatings are 
poised to play a significant role in reducing food waste and 
improving food safety. As research and innovation continue to 
advance, biopolymer coatings will likely become an integral 
part of modern food systems, supporting both environmental 
sustainability and consumer health.
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