I

RRB 2022 &F

POLITECNICO MILANO 1863

ABSTRACT ID: 158

Q

Consiglio Nazionale delle Ricerche:

Sustainable Integrated Process towards a Complete Exploitation of Brewer’s Spent Grain

Paola D’Arrigo®®, C.Allegretti?, E.Bellinetto?, G.Griffini?, S.Marzorati®, L.A.M.Rossato?, E.Ruffini?,
L.Schiavi¢, A.Strini¢, D.Tessaro?, S.Turri and S.SerraP

aDepartment of Chemistry, Materials and Chemical Engineering “Giulio Natta”, Politecnico di Milano, Piazza Leonardo da Vinci 32, Milano (Italy)
bIstituto di Scienze e Tecnologie Chimiche «Giulio Natta», Consiglio Nazionale delle Ricerche (SCITEC-CNR), Via Mario Bianco 9, Milano (ltaly)
cIstituto per le Tecnologie della Costruzione, Consiglio Nazionale delle Ricerche (ITC-CNR), San Giuliano Milanese (ltaly)

paola.darrigo@polimi.it

Abstract

Brewer’s Spent Grain (BSG) is the most abundant by-product generated during the first steps of the brewing process and represents
about 85% of the total waste. It is usually disposed of due to its complex composition and the high level of moisture, which makes it
difficult to store and transport. Up to now, its main exploitation is the use as animal feed. From an economic point of view, the handling
or disposal of BSG often represents a cost in the brewery balance, especially when the waste production exceeds the farmers demand
and it is necessary to pay specialized disposal ies for and . One of the major challenges in biomass
valorization is the efficient biomass fractionation because the complex structure of the plant cell wall and the high crystallinity of
cellulose make the feedstock i to ion into its

In the present work, BSG was recovered from a local brewery and processed with a new approach in order to obtain the most complete
valorization. In particular, the whole process has been divided in two main parts. A first pretreatment with hot water in autoclave
allowed the separation of a solution containing the soluble proteins and sugars which accounted for 25 % of the total starting biomass.
This first step permitted the preparation of a valuable growing medium which was successfully employed for different microbial
fermentations leading to valuable fungal biomass as well as triglycerides with a high content of linear or branched fatty aclds,

ing on the mi ism used. The wati luble residue was then i to itectic-sol

mediated fractionation which allowed the recovery of two main fractions: BSG; Cellulose and BSG; Lignin. The Iatter was tested as
potential precursor for the development of cement water reducers with encouraging results. This combined multistep strategy for the
treatment of the waste biomass appears to be a promising sustainable strategy for the development of a full exploitation of BSG from a
circular economy perspective.
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HBA: Hydrogen Bond Acceptor
HBD: Hydrogen Bond Donor
DES: Deep Eutectic Solvent
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Conclusions Acknowledgments

QO Almost complete transformation and exploitation of starting BSG waste

0O A comprehensive approach combining biomass hot water treatment with successive deep eutectic solvent-mediated fractionation
Q BSG; Lignin tested as water reducer in cement paste with comparable results as technical commercial lignin
0 75-80 % of the mass of the latter important agro-food waste transformed into high value-added products of industrial relevance
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