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Abstract

With the growth of the global population and the increasing demand for healthy and functional foods,
agricultural and agro-industrial wastes generated during harvesting and processing have gained significant
attention as potential sources of nutrients and bioactive compounds when managed and processed in a
controlled manner. This review article analyzes studies published between 2020 and 2025 with the aim of
examining the most important compounds present in these wastes, emerging technologies in the food
processing industry, successful industrial applications in Iran and worldwide, as well as the challenges
and opportunities associated with the safe, indirect, and standards-based utilization of these resources.
The findings indicate that wastes from fruits, vegetables, cereals, and agro-industrial processes contain
substantial amounts of polyphenols, flavonoids, carotenoids, dietary fibers, proteins, and essential fatty
acids, which, following refining, decontamination, and quality control processes, these compounds can be
utilized as approved food additives, raw materials for dietary supplement production, components of
processed animal feed, and biodegradable packaging materials. The application of emerging technologies,
including green extraction methods, microwave- and ultrasound-assisted extraction, supercritical fluid
technologies, and microbial fermentation, provides effective opportunities to enhance the yield, stability,
and quality of recovered compounds. Nevertheless, challenges such as high equipment costs, inadequate
infrastructure, limited consumer acceptance, and the lack of comprehensive regulatory frameworks
continue to hinder large-scale industrial development. This review demonstrates that waste management
within a circular economy framework, supported by appropriate policies and consumer education, can
generate considerable economic value as well as environmental and social benefits. The findings of this
study may serve as a strategic reference for researchers, producers, and policymakers in advancing
sustainable development and the commercialization of products derived from agricultural wastes.
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