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Researchers within the MATE4MEAT project have published a peer-reviewed study
demonstrating how olive pomace - the solid residue left after olive-oil pressing — can be
converted into several high-value products through a single, adaptable process. The work
appears in ChemSusChem (June 2026).

Led by the Department of Chemical Sciences at the University of Naples Federico Il (UNINA),
with contribution from Ankara University, the study sets out a cascade "biorefinery" strategy
that extracts value from olive pomace at each stage rather than treating it as waste. The
approach first recovers antioxidant-rich phenolic compounds using microwave-assisted
extraction, then applies natural deep eutectic solvents (NADES) — a class of low-impact,
tunable green solvents — to separate the remaining biomass into its constituent fractions.

The researchers show that adjusting the solvent chemistry allows the process to be tailored to
different end goals: some systems maximise the removal and structural design of lignin (a
versatile natural polymer), while others preserve the sugars needed for downstream
conversion. In the study, one solvent system enabled efficient release of sugars that were then
used to produce polyhydroxyalkanoates (PHAs) — biodegradable bioplastics — via the micro-
organism Haloferax mediterranei.

The findings are directly relevant to MATE4MEAT's wider goal of developing bio-based,
biodegradable packaging for fresh meat, which includes a PHA-based tray among its three
target formats. By demonstrating a route from agri-food by-products to the building blocks of
sustainable packaging, the work supports the circular-economy principles at the heart of the
project.
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Abstract

The development of sustainable bicrefineries requires integrated fractionation strategies capable of
preserving carbohydrate streams while generating high-value lignin and bicactive fractions. In this
study, olive pomace was valorized through a cascade approach combining optimized microwave-
assisted extraction (MAE) of phenolic compounds, natural deep eutectic solvents (NADES)-enabled
pratreatment, and chemo-enzymatic madification. MAE enabled recovery of a phenalic-rich fraction
and reduced inhibitory compounds in the residual blomass, improving its suitability for downstream
processing. The dephenclized substrate was subsequently subjected to NADES-based fractionaticn
using acidic, alkaline, and neutral systems, including a laccase-assisted variant. Pretreatment
perfarmance depended on satvent chermistry, The acidic system (ChCkzlactic acid) achieved high
delignification (=68%) but produced restructured lignin with extensive B-O.d cleavage. The alkaline
MNADES (K;C0yethylene ghycol) combined high lignin remaoval (=75%) with partial preservation of
native linkages and sohvent-induced functionalization. The neutral NADES (betaine:glyceral) preserved
both polysaccharides and lignin stnucture, while laccase induced selective oxidative modifications.
These differences yielded lignin fractions with distinet structural featunes suitable for different
downstream valorization routes. In parallel, alkaline NADES enabled efficient saccharification with
balanced glucose and xylose release, supporting polyhydroxyalkanoate production by Haloferax
rmediterranei, Ovarall, this work demonstrates a tunable cascade strategy integrating phenalic
recovery, DES fractionation, and lignin structural design for multiproduct lignoceliulosic bicrefineries.
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