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1. Green biorefining and upcycling
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Fresh clover grass Screw pressing

Silagepress residues

Grass juice — a sidestream with high nutritional value

Membrane filtration S —————)

BiomassProtein




Green biorefining and upcycling (‘
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Recombinant proteins

Cleaning & reuse of process water

AAU Green biorefining group: Mette & Peter Liibeck, Mads Koustrup Jgrgensen, Simon Gregersen, Tuve Mattson, Anders K. Jgrgensen, Narjes Badfar, Emil A. Hundebgl, Sofie Albrekt
Hansen. + collaboration with University of Copenhagen, Technical University of Denmark & Aarhus University + mulitple stakeholders, farmers, farmer org., industries
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Upcycling of side-streams using fungal fermentation

Solid state fermentation

Submerged fermentation
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Fig. 2. SmF bioreactors, (A) Stirred tank with Rushton turbine (B) Airlift fermentor
with air Sparging from the bottom of the tank. Fig. 1. SSF bioreactors, (A) standing drum reactor, designed by Lyven, having temperature control, substrate inlet, and stirring [86]. (B) Rotating drum reactor. (C) Packed
bed reactor with air inlet supplied from the bottom of the tray. (D) multiple tray reactor, with rotation.

Hansen G.H., Lilbeck M., Frisvad J.C., Liibeck P.S., Andersen B. (2015). Production of cellulolytic enzymes from ascomycetes: Libeck, M. & Liibeck, P.S.2022. Fungal cell factories for efficient and sustainable production
Comparison of solid state and submerged fermentation. Process Biochemistry 50: 1327-1341 of proteins and peptides. MPDI Microorganisms
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Upcycling of side-streams using microbial fermentation

Examples of solid sidestreams:

* brewers spent grains, wheat bran, wheat straw, potato pulp, potato
peels, sugar beet pulp, apple pomace, grass pulp etc.

Examples of liquid sidestreams:

* molasses, vinasse, spent yeast, potato juice, brown juice (from leaf
protein production)



Upcycling of solid biomass
& Biorefinery processes

Biorefinery is the core of a transition to renewable

resource-based society and a circular bioeconomy

Microbial produced

enzymes
PRODUCT :
: ENZYMATIC MICROBIAL ‘ Bio-based
Biomass PRETREATMENT HYDROLYSIS CONVERSION RECOVERY/ Prod
UPGRADING roauct
l Utilization of all biomass fractions and recirculate process water l
Feed and food proteins,
Plant . | Extraction of plant compounds, biofuels, biochemicals,
material e.g. feed and food proteins bioplastics
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Biorefinery concepts covers at least 14 of 17
SDG UN goals
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2.Solid-state fermentation to produce novel food ingredients.

BREWERS SPENT GRAINS FERMENTED BSG DRIED FERMENTED BSG

Solid-state
microclimate-
controlled
bioreactor

EXAMPLES OF FOOD PROTOTYPES

AAU fungal SSF group: Mette & Peter Libeck, Teis Sendergaard, Simon Gregersen & Mikael Terp
Collaboration with University of Copenhagen, Technical University of Denmark, Danish Technological Institute, Niras, IFAU, Planteslagerne & Myco4Food



3. Precision fermentation of e.g. whey proteins

ProteinFrontiers
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We are developing a novel platform to increase the value of bio
side streams while producing high-value food-grade proteins

AAU fungal production host group: Mette & Peter Liibeck, Simon Gregersen, Mikael Terp (PhD stud), Mark Nytai (MSc stud) & Torben Eikhoff (MSc stud)
Collaboration with Danish Technological Institute, Nordic Sugar, Harboe, 21st.BIO, & ProteinFrontier



	Slide Number 1
	Slide Number 2
	Upcycling agricultural sidestreams for alternative food production
	1. Green biorefining and upcycling
	�
	Upcycling of side-streams using fungal fermentation
	Upcycling of side-streams using microbial fermentation
	Slide Number 8
	Slide Number 9
	3. Precision fermentation of e.g. whey proteins

