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ABSTRACT

Sustainable bioprocessing plays an increasingly important role in addressing waste

generation within the food manufacturing sector. A major focus of this approach is the

valorisation of food processing waste, where organic by products that are traditionally

discarded can be converted into value added products such as bioactive compounds,

animal feed ingredients, and bioenergy. These conversions are achieved through

microbial and enzymatic pathways, supporting circular economy principles by reducing

landfill disposal and improving overall resource utilisation. In parallel, optimised

bioprocess design can enhance water and energy efficiency, leading to lower operating

costs and reduced greenhouse gas emissions.

Despite these advantages several challenges limit the widespread industrial adoption of

sustainable bioprocessing. Key issues include process scalability, economic feasibility, and

compliance with regulatory and food safety requirements. Effective process control,

robust quality assurance systems, and adherence to established safety standards are



essential to ensure consistent product quality and protect consumer health.

This work highlights the potential of sustainable bioprocessing as a practical strategy for

improving the environmental performance of food manufacturing. By integrating

engineering design principles with biological processing technologies, the food industry

can reduce waste, improve process efficiency, and move towards more sustainable

production systems. The outcomes discussed align with the objectives of Chemeca 2026

and emphasise the role of bioprocessing as a key driver of innovation in the food and

beverage sector.
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