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Increasing amounts of organic waste are produced globally from a wide range of
industrial activities, wastewater treatment plants, agricultural processing, and human
food consumption. Currently, a great amount of attention is being paid to the biorefinery
concept based on the sustainable conversion of such waste streams to high-value products
and energy. One of the most significant challenges in the field relates to the possibility of
controlling microbial pathways to promote favourable metabolic processes, which will in
turn increase product specificity and yields.

The seven articles included in this Special Issue provide an insight into the latest
findings in organic waste valorisation based on biological processes driven by specialised
pure or mixed microbial cultures.

Two articles shed light on lactate-driven chain elongation mechanisms by applying
isolation techniques and metagenomics assessment [1,2] in order to promote the production
of medium-chain fatty acids with high economic market value such as caproate.

Alias et al. [3] propose urban waste solid-state fermentation as a new eco-designed
process that can be used to obtain useful bio-products such as citric acid to extract met-
als for waste recycling. Tonanzi et al. [4] report an innovative approach based on the
anaerobic hydrolysis of waste activated sludge to recover embedded polymeric substances
and metals.

One contribution [5] evaluates digestate valorisation through fungal solid-state fermen-
tation to produce an ameliorated biofertiliser as a value-added product. Brémond et al. [6]
evaluate the efficacy of digestate post-treatment with isolated ligninolytic aerobic consortia
in increasing methane recovery during recirculation. A contribution evaluating the influ-
ence of different operational conditions on bacterial communities enriched in phototrophic
mixed culture systems appropriately designed for PHA production [7] concludes this series
of publications.

Given these diverse contributions, it is evident that organic waste valorisation pro-
cesses driven by microorganisms will continue to prosper, contributing to a more circular
bioeconomy. The main challenge will be the development of biotechnological solutions for
sustainable, applicable, and environmentally friendly waste processing methods with a
multidisciplinary approach.
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