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Introduction
The olive oil industry generates a significant amount of waste, particularly 

Olive Mill Wastewater (OMWW) and olive pomace, which pose environmental 
challenges due to their high organic content and pollutants. Olive mill 
wastewater is highly acidic and contains phenolic compounds, which, if not 
properly managed, can lead to soil and water pollution. On the other hand, 
olive pomace, a solid waste left after olive oil extraction, contains valuable 
bioactive compounds, including polyphenols, fibers, and lipids, which are 
often underutilized or discarded. However, this waste can be an excellent 
raw material for the production of sustainable products. Recent research has 
focused on transforming olive mill waste into biodegradable materials that can 
have significant applications in the food industry. Specifically, the development 
of active biodegradable packaging films from olive oil mill waste has garnered 
attention due to the potential to reduce plastic pollution while utilizing a waste 
by-product from the olive oil production process. These films not only offer 
an environmentally friendly alternative to conventional plastic packaging but 
also provide enhanced food preservation due to their antimicrobial properties, 
which can extend shelf life. 

Olive oil mill waste, particularly olive pomace, is rich in cellulose 
and phenolic compounds, making it an excellent candidate for producing 
biodegradable packaging films. The process of converting this waste 
into packaging materials involves extracting cellulose from the pomace 
and incorporating it into a film matrix, often combined with other natural 
biopolymers. The addition of polyphenolic compounds from olive pomace can 
further enhance the functionality of the packaging, providing active properties 
such as antimicrobial and antioxidant effects. These properties are beneficial 
for food preservation, as they can inhibit the growth of microorganisms and 
prevent oxidative damage, which are key factors in food spoilage. Furthermore, 
the use of olive oil mill waste in the production of biodegradable films aligns 
with the principles of a circular economy, where waste is transformed into 
valuable products, reducing the need for virgin materials and contributing 
to sustainable practices. By integrating such waste into the production of 
packaging materials, this process not only addresses environmental concerns 
related to waste disposal but also offers a sustainable solution for the food 
packaging industry [1]. 

Description
The process of producing active biodegradable packaging films from 

olive oil mill waste begins with the extraction of cellulose from olive pomace, 
which is the solid residue left after the olive oil extraction process. Olive 
pomace typically contains cellulose, hemicellulose, and lignin, and the 

cellulose fraction is of particular interest for film production. To extract the 
cellulose, the pomace is treated using various chemical methods, such as 
alkali treatment, which helps to break down lignin and hemicellulose, leaving 
behind a cellulose-rich material. Once the cellulose has been isolated, it can 
be blended with other natural biopolymers, such as starch or chitosan, to 
improve the mechanical properties of the films. The resulting film material is 
biodegradable, providing an eco-friendly alternative to traditional petroleum-
based plastic films. Additionally, the phenolic compounds from olive pomace 
can be incorporated into the film to enhance its functional properties. These 
phenolic compounds have antimicrobial and antioxidant activities, which help 
preserve food by preventing microbial growth and oxidative damage, thereby 
extending the shelf life of perishable items. The physical properties of the 
biodegradable films, such as tensile strength, flexibility, and water resistance, 
are crucial for their effectiveness in food packaging applications. Studies have 
shown that the inclusion of olive pomace-derived cellulose in the film matrix 
significantly improves these properties compared to films made from other 
biopolymers. The mechanical properties of the films can be further enhanced 
by adjusting the concentration of cellulose and adding plasticizers such as 
glycerol. Plasticizers improve the flexibility and workability of the films, making 
them suitable for different packaging applications. Moreover, the addition of 
olive pomace polyphenols provides the films with additional functionality, 
such as the ability to act as a barrier against moisture, which is essential 
for maintaining the quality of packaged food. The antimicrobial properties of 
the films make them particularly beneficial for packaging perishable products, 
such as fruits, vegetables, dairy products, and meat, as they can reduce 
spoilage caused by bacteria and fungi. This combination of biodegradability, 
antimicrobial properties, and mechanical strength makes olive oil mill waste-
derived films a promising alternative for sustainable food packaging. 

In addition to the technical advantages, the use of olive oil mill waste for 
packaging film production also addresses significant environmental concerns 
related to plastic waste. Traditional plastic packaging, derived from petroleum-
based polymers, takes hundreds of years to decompose and contributes to 
the growing problem of plastic pollution. Biodegradable films, on the other 
hand, break down naturally in the environment, reducing long-term waste 
accumulation. The use of agricultural waste, such as olive pomace, also 
reduces the need for virgin raw materials, contributing to a circular economy 
where waste is recycled into valuable products. Furthermore, the production 
of these biodegradable films from olive mill waste can help reduce the carbon 
footprint associated with packaging production, as the materials used are 
renewable and sourced locally from the olive oil industry. The scalability of 
this process also presents economic opportunities, as the growing olive oil 
industry generates large quantities of waste that could be repurposed for 
packaging production. This not only adds value to agricultural by-products but 
also supports sustainable agricultural practices by creating a market for waste 
materials that would otherwise be discarded [2]. 

Conclusion
In conclusion, recycling olive oil mill waste into active biodegradable 

packaging films presents a sustainable solution to both waste management 
and environmental pollution. By utilizing the cellulose and polyphenolic 
compounds from olive pomace, it is possible to create packaging films that 
are not only biodegradable but also possess antimicrobial and antioxidant 
properties that enhance food preservation. This innovative approach aligns 
with the principles of a circular economy, where waste from one industry is 
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transformed into valuable products for another. The production of biodegradable 
packaging films from olive oil mill waste helps to address the environmental 
concerns associated with plastic packaging, offering a more sustainable and 
eco-friendly alternative. Moreover, these films provide practical benefits for 
the food industry, such as improved shelf life and reduced spoilage, making 
them ideal for a wide range of food products. The adoption of this technology 
has the potential to revolutionize the food packaging industry, reduce reliance 
on petroleum-based plastics, and contribute to a more sustainable and circular 
global economy. However, further research and optimization are needed to 
improve the scalability, cost-effectiveness, and performance of these films for 
industrial applications. The successful commercialization of this process could 
lead to significant advancements in sustainable packaging and contribute to 
the reduction of waste and pollution globally. 
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