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Feedstock pre-treatment
and production of precursor
efficiency for production of
biobased chemicals from
agricultural residues

Agricultural waste and by-products such as brewery spent grains, tomato pomace
and potato peels could be a sustainable source of fermentable carbohydrates to
produce biobased chemicals such as polyhydroxyalkanoates (PHAs). However, their
carbohydrates are mainly complex polymers that currently require treatment with
high temperatures and strong acids to be released. AgriLoop is developing more
efficient and cost-effective pretreatment and extraction technologies for these
residues, namely.

Three thermophilic fungi were grown on brewery spent
grains and their enzymes recovered and used for hydrolysing
and solubilising this residue. A subcritical water pre-
treatment was developed, and tested on tomato pomace,
brewery spent grains and potato peel residues. Supercritical
CO2 extraction was evaluated for recovering high-value
components (i.e,, carotenoids, polyphenols, and flavonoids)
from all three residues at different temperatures (between 40
and 80°C), pressures and contact times. The characterisation
and gquantification of all extracted components isin progress.
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Key findings and recommendations

These technologies have shown promising results and should be considered as possible
routes to more efficient and cost-effective pretreatment of agricultural residues for the
subsequent production of biobased chemicals.

e Thermophilic enzymatic hydrolysis is effective
for the treatment of brewery spent grains. This
process can convert up to 34% of brewery spent
grain waste into soluble compounds (probably
complex carbohydrates, polymers and/or
proteins) within just three days.

e Subcritical water treatment options show
potential for processing residual materials, with
best results obtained with brewery spent grains
and potato peels at 190°C.

e Supercritical CO, extraction can be used to
recover high-value compounds (carotenoids,
polyphenols, and flavonoids) from agricultural
residues before further processing.

R f « Agriloop project deliverable 3.1: Feedstock pre-treatment and
e e re n Ces production of precursor efficiency https://www.agriloop-project.eu/wp-
content/uploads/2023/12/Deliverabke-D3.1_AgriLoop.pdf
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