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Increasing Demand for Plant Protein

Emihrung gesamt ca. 1,3 gha (Osterreich)
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Climate Change: Carbon Footprint

"Around a quarter of the ecological footprint is
accounted for by food.

Of this, 80 percent is due to the consumption of T
animal products (meat, dairy products and eggs)."

Duetle, Ervdogioad hocdprint Cadndatr Bty

© Quelle: Ecological Footprint Calculator Austria

https://www.salzburg.gv.at/themen/umwelt/nachhaltigkeit/
nachhaltigkeit-fussabdruck/tipps-fuer-den-alltag/ernaehrung
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Part of the solution: Rapeseed Protein(RSP)

»
OIL L NH
H-
Besides over 40% excellent cooking oil E
about 18 % Protein RaPEQ
IR B NN Hertzler 2020:
. FAO FN Paper 92 2011
Excellent Nutritonal Value 0 N
(PDCAAS) o I
é\&? \E\g‘g’ Q@Q‘j &° & ' ' '

02.10.2023

EEAREY,
CTGACTY
TGO,
NPZ INNOVATION
Wir forschen fiir Qualitar.
www.npz-innovation.de




Bitterness of RSP (Rapeseed Protein) / Off taste TI.IT' .
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RaPEQ Partners

UBI - Bielefeld University, Bernd Weisshaar Own
0
JLU - Justus Liebig University GieBen, Benjamin Wittkop N e %
GAU - Georg-August-Universitat Gottingen, Christian Mollers RaPEQ
’\
\ / n

@ ENGINEERING
A

TUM - Technische Universitat Munchen, Corinna Dawid

PPM - Pilot Pflanzenoltechnologie Magdeburg, S. Bothe

Rugenwalder Miihle

DIL - Deutsches Institut fur Lebensmitteltechnik, K. Heinzelmann "

VTE - VT-Engineering, Christian Schein ‘ .

RUM - Riigenwalder Miihle, Séren Rossmann é L% M SymI'ISE @

SYM - Symrise AG Holzminden, Jakob Ley Mogiehurg e " zPIL
"

Deutsches Institut for
Lebensmltteltechnik eV

UNIVERSITAT
ﬁ GIESSEN

B Federal Ministry
i J GEORG-AUGUST-UNIVERSITAT Plant. TECHNISCHE %ﬁ ‘ of Education
Universitat Bielefeld -

UNIVERSITAT dR h
GOTTINGEN Breelllng MONCLIEN and Researc

NPZ - NPZ Innovation, Frank P. Wolter (coordination) JUSTUS-LIEEBIG-_ m

02.10.2023

www.npz-innovation.de



- ________________________________________________________________
Protein Yield: Reciprocal recurrent selection

for protein in hybrids E
36 experimental hybrids tested at 5 locations in 2021/2022 RaPEQ
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Molecular Sensomics
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Avoid long processing - direct use of press cake of dehulled seeds for

high moisture

extrusion

02.10.2023

Texturized Rapeseed
Press Cake from
Dehulled Seeds
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Masking symrise &% "

RaPEQ
Bittermasking . “
[ -test
in %

100 ppm 20ppm K30SS 20 -15.3 0.2030

mu ppm 20ppm K30SS 20 -43.1 0.0017

50 ppm 20ppm K3055 20 215 0.1460
-25.8 0.0920

Ve N 50 ppm  20ppm K30SS -16.7 0.2774

Homoeriodictyol, sodium
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Chicken style vegan “meat” strips (veganes “Geschnetzeltes )

Final Meeting RaPEQ 2, _ . %—:o
Jan 24th, 2023 Hamburg i % = | ok

Vegan sliced "meat”
strips based on

rapeseed and soy 1 | Cigemarae W

Good texture, spicy taste.
Harmonizes very well with
chicken aroma.
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Biol. Approach: tackle kaempferol biosynthesis

3 x malonyl CoA + 4-coumaroyl CoA
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FLS Flavonol Synthase

» 13 potential genes in rapeseed genome
4 expressed in seeds
* 2 approved FLS activity

« 2 candidate genes

» TILLING lines (in silico TILLING)

+ potential K.O. mutants for both genes
« validation of mutated lines
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Gene name Chr. Exons AAlength
BnaFLS1.1 c09 3 336 GIn71STOP
BnaFLS1.2 A10 3 336 Trp148STOP
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FLS Mutants: Kaempferol reduction in seeds

SUM KAEMPF [“g/g]
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SUM K30SS
1181,72 6,33
832,23 3,27
2118,67 24,07
12,76 0

FLS1.1: Reduction 30%
FLS1.2: Increase um 80%
Double Mut. Reduction 99%

=> Presentation #156

No
17
92
36
31

Percent
100,00
70,43
179,29
1,08

Reduc.
0,00
29,57
-79,29
98,92

NPZ INNOVATION
Wil

¥ forschen fiir Qualitat.

www.npz-innovation.de



Summary & Outlook

Ig I

Rapeseed Protein
- high quality
- high availability
- limiting factor for use in human nutrition: off-taste
The RaPEQ project contributes technological solutions:
=> direct use of press cake from hulled seeds & off-taste masking

as well as biological solutions:

=> reduction of kaempferol biosynthesis in the seed.
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Kaempferol
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Thanks

To all RaPEQ partners for constructive and trustful cooperation
To the BMBF (German Research Ministry) funding
To you for your attention
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