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Introduction: 

Consumption of fresh vegetables is 

gradually growing around the world due to an 

enhanced awareness of the importance of 

taking healthy foods. However, the challenge 

that is typical for the crop perishability is how 

to maintain the freshness and how to prolong 

the shelf life of the vegetable crops. Thus, 

development in packaging technology is very 

important in helping to solve this problem so 

that vegetables will always be in good 

condition from the farming areas to the 

consumers’ homes. This article aims to 

discover the latest developments in packaging 

of vegetable crops that is changing the market. 

1. Modified Atmosphere Packaging (MAP) 

MAP is one of the most common 

techniques in the food industry, widely used 

for increasing shelf life of vegetables. MAP 

reduces the rate of respiration of vegetables 

inside the packaging by changing the 

composition of the gases hence the rate of 

spoiling is also delayed. Normally, a decrease 

in the level of oxygen is observed when the 

level of carbon dioxide and nitrogen is higher. 

This in turn means that the controlled 

environment retards the growth of aerobic  

 

 

 

 

 

microorganisms and slows down oxidation 

processes. 

For instance, a technique known as 

Modified Atmospheric Packaging or MAP is 

widely used in packaging of foods like 

spinach, lettuce among others. These are 

highly perishable vegetables, however they 

can be preserved by MAP to last up to 2 weeks 

from a few days. 

2. Active Packaging 

It also involves the use of chemicals 

that work with the internal environment of the 

package and thus enhances the shelf life of the 

contents. It consists of oxygen scavengers, 

ethylene absorbers, and anti-microbial agents. 

 Oxygen Scavengers: These materials 

retain the small amounts of oxygen 

within the package that may cause 

oxidation or microbial activity. They 

are particularly valuable for packaging 

vegetables such as broccoli and 

cauliflower that are highly susceptible 

to oxidation and therefore rapid 

deterioration. 

 Ethylene Absorbers: Ethylene is a 

natural plant hormone that promotes 

ripening and fruit maturity as well as  
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nut and grain deterioration. Through 

the use of ethylene absorbers in the 

packaging, the ripening process is 

controlled and the shelf life of 

ethylene-sensitive crops such as 

tomatoes, cucumbers, etc. is greatly 

enhanced. 

 Antimicrobial Agents: Pouches and 

other types of packaging containing 

natural antimicrobial agents like oil 

extracts or metal nanoparticles can 

effectively combat bacterial and fungal 

growth. This innovation is particularly 

important for vegetables that are eaten 

raw like bell peppers and carrots to 

ensure they undergo minimal 

degradation and remain safe for 

consumption for longer time.  

3. Edible Coatings 

Edible coatings are thin layers of edible 

material with some specific features, which are 

applied on external surface of vegetables. 

These coatings serve as anticaking agents that 

limit respiration and water vapor transpiration 

through the cuticle layer. 

Some of the edible coating materials 

under polysaccharides are cellulose and 

chitosan, proteins are whey protein and soy 

protein and lipids are beeswax. For example, 

by using chitosan-based coating, cucumbers 

can be coated to increase their shelf-life 

through its effects on the reduction of 

dehydration and microbial growth. Edible 

coatings present several advantages since they 

can be applied directly to the vegetable 

without causing harm and can be designed to 

suit the type of vegetable. 

4. Biodegradable and Sustainable 

Packaging 

This is because the society today is 

increasingly becoming environmentally 

conscious on the use of materials that are 

biodegradable and sustainable in packaging. 

These packaging materials serve the purpose 

of increasing the shelf life of the product and 

also act as eco-friendly packaging. 

Some of the films that are being 

produced include bio-degradable films that are 

made from materials such as polylactic acid 

(PLA) and /or starch blends. These materials 

are not long-lasting they break down on their 

own thus helping to reduce the plastic products 

available. Moreover, the use of biodegradable 

carrier bags and wraps from plant materials 

have also being used in packaging of 

vegetables to replace plastic packaging. 

5. Intelligent Packaging 

Smart packaging systems are those that 

act as sensors to detect the conditions of the 

packaged vegetables and give timely 

feedbacks to the buyers and sellers. These 

systems include time-temperature indicators, 

freshness sensors and rfid tags. 
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 Time-Temperature Indicators 

(TTIs): TTIs can display if the product 

has been exposed to non-permit 

temperature thus aid in the preservation 

of temperature sensitive vegetables 

such as the leafy greens. 

 Freshness Sensors: There are gases 

like ethylene or volatile organic 

compounds (VOCs), which when 

measured, can help determine the 

ripeness or spoilage of vegetables. For 

instance, a freshness sensor may help 

consumers know when a particular 

item such as tomatoes is beginning to 

over-ripen, hence should be consumed. 

 RFID Tags: Using RFID, it is possible 

to track the position and state of 

vegetable packages during the supply 

chain. This technology assists in 

ensuring that the stored food products 

are fresh and free from deterioration 

during transportation. 

Conclusion 

New developments in vegetable crop 

packaging are very important tools in 

increasing shelf life as well as minimizing 

loss. It is worth to note that technologies like 

Modified Atmosphere Packaging, active 

packaging, edible coatings, biodegradable 

materials, and intelligent packaging are 

playing a significant role in changing the 

method of storage and transportation of 

vegetables. These development are not only 

beneficial in preserving the quality and 

nutritious value of the vegetables but also have 

an element of sustainability to it. As more 

funding is invested in the packaging science, 

better solutions are likely to surface and enable 

consumers worldwide to continue purchasing 

fresh vegetables with appealing packaging. 
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