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The accumulation of food waste materials generated from 
the food-based industries and crop harvesting has led to the 
consideration of extracting high-value products to offset 
the cost of treatment and disposal. Food waste is regarded 
as a renewable source for the production of bioenergy and 
platform bio-chemicals (Kurniawan et al. 2024; Bains et al. 
2024). Thus, in recent years, significant emphasis has been 
paid to the development of modern and novel technologies 
for food waste recycling, which have several characteristics 
such as being fast, clean, sustainable, cost-effective, and 
environmentally friendly (Verma et al. 2024; Rajak et al., 
2024). In an era where sustainable development is no longer 
optional but essential, the challenge of managing food pro-
cessing waste has gained global attention. With the growing 
concerns over environmental degradation, resource scarcity, 
and increasing food demand, the integration of innovative 
biological tools into waste management has become a stra-
tegic priority. This special issue, “Microbes, Bioconversion 
Technologies and Sustainable Environment: Targeting Food 
Processing Waste Utilization,” brings to light cutting-edge 
research and emerging approaches aimed at transforming 
waste liabilities into value-added assets through microbio-
logical and biotechnological interventions.

Biological degradation has become an increasingly 
popular alternative for the treatment of agricultural, indus-
trial, and organic wastes for both economic and ecological 
reasons. In these circumstances, agricultural food wastes 
could be integrated by clean technologies or be returned as 
an organic substrate to the soil as valuable materials, with 
minimum risk to environmental factors and ecosystems 
(Sarangi et al. 2024a, b). Microorganisms play a pivotal 
role in nature’s recycling system. Their metabolic diversity 
and adaptability make them ideal agents for the conversion 
of organic residues into biofuels, enzymes, bioplastics, 
organic acids, and other industrially relevant products. The 
scientific contributions featured in this issue explore the vast 
potential of microbial communities and engineered consor-
tia in driving bioconversion processes, offering sustainable 
alternatives to conventional waste disposal practices. Bio-
conversion technologies, underpinned by advancements in 
microbial genomics, metabolic engineering, and process 
optimization, offer promising solutions for addressing food 
industry waste. These technologies not only help in reducing 
environmental pollution but also contribute to circular bio-
economy models by recovering valuable compounds from 
waste streams. Through anaerobic digestion, solid-state 
fermentation, composting, and other microbial processes, 
researchers are developing efficient pathways for turning 
agro-industrial residues into usable commodities. Thus, the 
circular economy concept is important in the food waste 
sector, and the transition from waste to resources can be 
achieved by reframing wasted food and by-products as valu-
able resources, increasing investment in food loss and waste 
reduction, and integrating food loss and waste more broadly 
in the sustainable development goal (SDG) agenda. Aspects 
related to the different environmental approaches, micro-
bial conversion technologies, fuel technologies, chemical 
and bioprocess design, environmental technologies, waste 
valorization, energy recovery, and novel biocatalysts for food 
waste utilization towards value addition will be covered in 
this special issue.
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This compilation of studies emphasizes interdisciplinary 
collaboration—spanning microbiology, environmental sci-
ence, food technology, and biochemical engineering—to 
devise integrative strategies for sustainable waste valoriza-
tion. The authors present experimental insights and review 
evolving concepts that could reshape industrial practices, 
policy frameworks, and environmental sustainability goals. 
This issue showed a collection of articles focusing on 
microbial technologies for the conversion of food process-
ing wastes into a diverse variety of value-added compounds 
with industrial relevance in the context of the clean environ-
ment. The issue also included comprehensive coverage of 
current advances in a variety of fields, including biofuels, 
biochemicals, bioprocess engineering, microbiology, chemi-
cal catalysis, biocatalysis, environmental engineering, and 
fine chemicals production technologies.

The guest editors express their gratitude to the Editor-
in-Chief of the ESPR journal, the editorial assistant, and 
the supporting staff for providing the opportunity to curate 
this special issue. We also encompass our sincere thanks to 
all the contributors and reviewers whose efforts have been 
instrumental in making this publication possible. It is our 
hope that the articles in this special issue will stimulate fur-
ther research and innovation in this significant field around 
the globe among scientific communities. By harnessing the 
power of microbes and bioconversion strategies, we edge 
closer to a future where food production and environmental 
stewardship progress hand in hand.
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