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Fungal fermentation of food and agricultural by-products holds promise
forimproving food sustainability and security. However, the molecular
basis of fungal waste-to-food upcycling remains poorly understood.

Here we use a multi-omics approach to characterize oncom, a fermented
food traditionally produced from soymilk by-products in Java, Indonesia.
Metagenomic sequencing of samples from small-scale producers in Western
Javaindicated that the fungus Neurospora intermedia dominates oncom.
Further transcriptomic, metabolomic and phylogenomic analysis revealed
that oncom-derived N. intermedia utilizes pectin and cellulose degradation
during fermentation and belongs to a genetically distinct subpopulation
associated with human-generated by-products. Finally, we found that .
intermedia grew on diverse by-products such as fruit and vegetable pomace
and plant-based milk waste, did not encode mycotoxins, and could create
foods that were positively perceived by consumers outside Indonesia.
These results showcase the traditional significance and future potential of
fungal fermentation for creating delicious and nutritious foods from readily
available by-products.




Craftsmanship — Hands-on experimentation —
Creativity-based
Analytical by sensory: Taste, Smell, Touch, Look
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Scientific practice — Systematic investigation —
Evidence-based.
Analytical precision: Data driven
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CONVERTING CO; INTO PROTEIN
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Through the use of fermentation, it is possible to produce edible
proteins. Instead of relying on sugars, the microbes that drive the
fermentation can use acetate, a simple molecule, as fuel. Acetate
itself can be produced cheaply and sustainably from captured CO,
using electrochemical methods. In this way, greenhouse gases can
be transformed into valuable food resources.

Acetate can be used directly in
fermentation for protein production
and thus completely eliminate the need
for sugar in fermentation.

Protein produced through acetate
fermentation can serve directly as a
nutritious source, and with culinary and
scientific expertise, it is developed into
healthy and delicious food solutions.

This approach has the potential to provide
protein for more than one billion people
annually, offering stable, delicious nutrition
while reducing CO, emissions and land use.
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An indulgent alternative to chocolate,
crafted from upcycled spent grains.

Raspberry
Poppy Seeds

An indulgent alternative to chocolate,
crafted from upcycled spent grains.

Caramel
Butter Cookies
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