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Wide range of
dairy products
even available
in Australia

Danish agriculture

Over 60% of
total area
is cultivated

Over twice as
many pigs as
people

Large focus from
political and
public side to
push the green
transition
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Why SEEDFOOD?

= High impact - transformation and valorization of existing source of plant protein

v Produced in high amounts
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Gilani & Lee (2003) Encyclopedia of Food Science and Nutrition, pp 4873-4879. Academic Press
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SEEDFOOD purpose and main hypothesis SEEDFOO

D

The purpose of SEEDFOOD is to advance insights in fundamental protein science of

seed storage proteins to get highly functional and palatable properties through protein
design and understanding of molecular interactions

Main hypothesis:

Rapeseed proteins can be transformed to functional and palatable proteins by
gentle processing and protein modification
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Cross-disciplinary research organized in four themes
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Major rapeseed proteins: Cruciferin and napin THEME 4:
|solated fractions

Contrasking
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Challenges:

= Poor functionality: Large
differences in pl,
denaturation and gelation
temperatures

= Glucosinolates, phenolics,
phytate and myrosinase
must be removed

Cruciferin Napin
~300-420 kDa ~12-16 kDa = ‘Close-to commercial’
15 subunits of 12-60 kDa Two subunits of ~ 4 and 9 kDa rapeseed protein isolates
pl~7;Ty=91°C pIil;T,=110°C have problems with taste
~60% of rapeseed proteins ~20% of rapeseed proteins

and color

Tan et al (2011), J. Food Sci. 76(1), R16-R28

Nietzel et al (2013) ) Biol Chem, 288(4), 2238-2245 Hald et al (2019) J. Agric. Food Chem. 67, 372-378

Tandang-Silvas et al (2010) Biochim. Biophys. Acta, 1804, 1432-1442 Pantoja-Uceda et al (2004) Biochem, 43, 16036-16045



® KOBENHAVNS UNIVERSITET SEEDFOOD

Identified knowledge gaps

= Functional properties of purified, native RPs are largely unexplored
= Mechanism and kinetics behind aggregation is unknown for RPs
-630(;€ FZ‘;‘(:)“E[;;“ = How can sustainable technologies be utilized for gentle RP isolation?
pl ~7; Ty =91°C = How can we modify RPs to improve functionality and palatability?
Q@ = The mechanism of protein astringency is unknown
ﬁm{i\@ = Molecular insight of interactions among plant proteins and other molecules is
~20‘;Napin very limited
~12 - 16 kDa

pI11; T, = 110 °C

Nietzel et al (2013) J Biol Chem, 288(4), 2238-2245
Tandang-Silvas et al (2010) Biochim. Biophys. Acta, 1804, 1432-1442 Tan et al (2011), J. Food Sci. 76(1), R16-R28
Pantoja-Uceda et al (2004) Biochem, 43, 16036-16045 Hald et al (2019) J. Agric. Food Chem. 67, 372-378
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&
Understanding protein palatability

protein protein
monomer nanofibre

Shimanovich et al (2015), ACS Nano, 9(1), 43-51

The purpose of SEEDFOOD is to advance insights in fundamental protein science of seed storage proteins to get
highly functional and palatable properties through protein design and understanding of molecular interactions
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How?

SEEDFOOD 9

Rapeseed proteins can be transformed to functional and palatable proteins by
gentle processing and protein modification
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= Broad range of different functionalities & understanding protein palatability

THEME 4: Protein fincRonality
-Food structure

= Rh{olow ﬁ

L~ Skructvre

= Tood models
Stability - Emuisification

5 : * Collov

Gelation giibﬁ?’% ; A

& T

O Uniform solution

l{)@,— @® Coacenvate

Polyanion @
? .
O g

W @ Aggregates

Polycation %

o Uniform solution

. Coacervate

@ Aggregates

I{"'k‘

kR A

-l AV ’

.03. A ;
s g

G =

P e

Cakmak et al (2020) Nature Commun. 11, 5949

i Colloidal stability

Coacervates Microgels

Chen et al (2020) Food Hydrocoll. 105, 105853

Talatability 46
- Sensory scienc@

- Biophysical understanding
of taste and movthfeel

Astringency: Interactions of proteins/polyphenols with mucosa

Mobile

salivary film

Mucin-rich
mucosal pellicle

Polyphenol= ca)
Protein=

Receptor= Y

Oral mucosal epithelium

Carter et al (2020) J. Dairy Sci. 103, 5793-5804
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Scientific impact and outcome

v' SEEDFOOD will provide the
scientific foundation to transform
seed storage proteins for food with
superior functionality and high
palatability and nutritional value

v Bring new disciplines into food
science and create unique
knowledge on food proteins

v" Interdisciplinary scientific learning
environment with education of >20
PhD students/postdocs

SEEDFOOD 11

HUMAN POPULATION
GROWTH CHART

(including projections)
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The SEEDFOOD consortium Adviso board

novo
nordisk
fonden

Dr. Janitha Wanasundara
Saskatoon R&D Centre
Canada

Adj. prof. Jacob H. Nielsen
Protein functionality

Assoc. prof. Asmund Rinnan
Chemometrics

Assis. prof. Mahesha M. Poojary Prof. Marianne N. Lund
Food analytical chemistry Protein modifications
‘2 Theme ?_!
Theme4 2 Theme 4 Prof. Wender Bredie
Sensory science
- Prof. Ulrich Kulozik
Prof. Frank Lipinski Theme %

Technical University of Munich

Membrane Prof. Lilia Ahrné Prof. Taco Nicolai German
. r Yy

filtation - Processing technology Protein functionality

Prof. Birte Svensson
Structure/function relationship
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Prof. Alexander K. Bull
Biophysics

Prof. Preben Morth
X-ray crystallography

Prof. Poul Erik Jensen
Plant biochemistry

Dr. Christophe Schmitt

" . Assis. prof. Marie S. Mgller Nestlé Research Center
Prof. Morten Sommer & Dr. Leonie Jahn . . Prof. Giinther Pet .
R bi : Molecular interactions ror. Lunther Feters Switzerland
ecombinant proteins Machine learning
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