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Extraction of protein from plant leaves
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Difference in feed and food quality of leaf proteins
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How can proteins be recovered? 8]0
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What is a membrane?
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Separation

© Heat precipitation Grass Juice
© Acid precipitation

© Membrane filtration
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Figure by PhD student Anders Kjaer Jgrgensen, AAU



Grass4Food project «

AALBORG : )
UNIVERSITY BiomassProtein

© The standard grass protein production focuses on
heat precipitation
* Grass taste and smell is not suitable for food
* Loss of solubility and functionality

® We developed a membrane filtration process for
production of feed and food protein products

© Pilot process in Greenlab Skive







Figure by PhD student Anders Kjaer Jgrgensen, AAU
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Membrane Filtration
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Population, o to 2021

Population by country, available from 10,000 BCE to 2100, based on data and estimates from different sources.

- World
7 billion
6 billion
5 billion
- Asia
4 billion
3 billion
2 billion
- Africa
1 billion — Europe
~ — — North America
e // — South America
0 , , e ——— Oceania
0 500 1000 1500 2021
Data source: HYDE (2017); Gapminder (2022); UN (2022) OurWorldInData.org/population-growth | CC BY

Note: Historical country data is shown based on today's geographical borders.
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Den globale kgdproduktion 1961-2018
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Stigende indkomst @ger forbruget af animalsk protein

% of animal protein of total
protein
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Alternative proteinkilder
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Hvorfor spiser vi ikke den stg@rste
proteinkilde i verden?




Grgnne blade: Kilde til fibre, proteiner, lipider, mineraler,
pigmenter...
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Grgn bioraffinering ger planteproteiner til
virkelighed!




Hvorfor klgver-graes?

» Udbredt — deekker ~70% af verdenens landareal
» Gror godt i tempereret klima
» Grees proteiner kan bruges bade til dyre og menneske fade

» Grees har 6-26% protein i tarsto

“x.
» Hgj dansk pri'o_r}wf — Den Grgnne trepart
X



Klgver-graes som afgrgde

» Kulstof-binding — iseer i redder Diesel
w— \Ninter wheat

e Maize
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» Nitrogen fiksering via beelgplanter

» Mindsker pesticid og gadning
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fan” 1) rd Figure 1. Sustainability of five select crops, based on the consumption of diesel,
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Udbytter og nitrogenudvaskning i forskellige kultiveringssystemer

Udbytte |Protein| Protein | Lysin | Methionin N
TS ton/ha % kg/ha | kg/ha kg/ha Udvask

Soja 2 35 700 43 9 Stor

Raps 5 20 1000 60 20 Stor
Hvede 9 11 1000 30 16 Stor ph—

Hestebgnner 6 25 1500 92 11 Stor

Arter 6 22 1300 92 13 Stor

Klgvergraes 13 20 2600 200 90 Lille

Lucerne 12 21 2600 200 90 Lille

Ekstensiv grees 3 12 350 25 12 Lille

Kilde: Sgren K. Jensen, Aarhus University



Hvad kan proteinerne bruges til?

Grgnne proteiner

Proteinprodukter og funktionel ingredients




Protein concentration (% w/w)
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Resultater projekt partner:
University of Copenhagen



Overrun (%)
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Skumme egenskaber og kapacitet
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Resultater projekt partner:
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Sidestremme

Residual juice

l

Ruminant fodder Genbrug vand og salt
Biogas Ggdning
Byggematerialer Submerged fermentering

Solid state fermentering
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