Mycelium-Bread Feed
Ingredient for a More
Sustainable Aquaculture

The transition towards sustainable food systems requires
innovative strategies that simultaneously reduce food waste
and improve resource efficiency. This thesis explores the use of
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filamentous fungi to valorize stale bread into mycelium-bread
as a protein-rich and functional ingredient in aquafeeds.

By evaluating its nutritional value, biological performance,
environmental impacts, and economic feasibility, this project

examines the potential of fungal bioprocessing to supportsustainable aquaculture
and advance circular bioeconomy principles. The results demonstrated that
fungal fermentation improved the nutritional value of stale bread by increasing
protein content and generating bioactive compounds and endogenous enzymes.
In vitro digestion assessment showed high protein digestibility and elevated
antioxidant capacity of mycelium-bread in digestion system of fish. Feeding
trials confirmed these findings, showing improved feed conversion efficiency and
growth performance in rainbow trout without adverse effects on fish health or
fillet quality. Economic evaluation showed increased production costs related to
the fermentation process offset by improved feed utilization efficiency. Mycelium-
bread can support fish growth and feed efficiency while reducing environmental
impacts. These findings highlight the potential of fungal bioprocessing to
transform food waste into high-value aquafeed ingredients, contributing to more
sustainable and circular food systems.
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