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Generics to start with: protein content

Availability vs. strategy

(Source: J.l. Petrusdn et al. 2017)

Strenghts

» Lower carbon footprint and enhanced sustainability
» Outstanding nutritional profile
* Enhanced freshnes, alkaline diet
= Suitable for vegan and vegetarian diets
= Clean Label nutrition facts
» Affordable pricing schemes

Opportunities

+ Extending market for special nutrition, as well as satiety and
weight management nutrition

» Increased potential for dairy with plant proteins in blended

formulaticns
= New horizons for improving protein delivery through further
| R&D
\ = Energy and resource-efficient

Weaknesses

® GMO is an issue for greater acceptance in Europe
* Lower score of sensory properties

» Supplementation of Vitamin B12 (a combination of
methylcobalamin, adenosylcobalamin and folic acid), Iron and
Selenium necessary from other sources (i.e. blended with
algae extracts)

Threats
= Dairy protein ingredients have the advantage of being first
mover and having higher consumer acceptance
» Slow entry on the market
* Huge competition for a niche segment
* Considerable investment in Marketing strategies
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Most common grain legumes

Most grain legume species cultivated in Europe are ‘Mediterranean crops’. Soyabean is the only ‘tropical’

grain legume: a crop requiring four months of warm and rainy conditions to reach maturity.

Pea Faba bean Blue lupin

Existing types  5.andW.  S.and W. 3 5. and W. 3 5. and W. W. W. 3
:;AS:::: dt:::, endwinter endwinter endwinter end winter end winter - - - spring
W.= Winter type  late** early early early

sowing periods  autumn S i Z autumn 3 late autumn. 0 mn autumn =
Seed rate S:200-300 S5:200-300 G:150-200 : : i

(kg/ha) W: 150-200  W: 100-240 5: 150-200 W-80-140 5:150-200 W:120-150 W:50-100 W:g50-110 120-160




Why legumes?
...for a well-balanced nutritional value

Common Bitter Chickpea 5 2 Yellow  Soyabean
Wheat Pea Faba bean vetch* vetch# Desi* Blue lupin  White lupin lupin®*

Proteins 12 24 29 28 2 2 3 B 42 3
Z starch 69 51 It 43 nd 4t 0 0 0 0
£ fats 1.7 11 17 1.6 11 6.1 5.9 9.5 .1 20
_ §Ash 1.8 35 4 4 33 3.2 3.8 39 1.8 5.9
Crude fibres 2.5 6 9.3 45 41 10 16 13 18 5.9
Lysine 2.9 73 6.5 5.7 6.4 6.8 5 49 5.3 6.2

= Methionine
Eé i 4 23 2 18 2.4 2 2.6 2.4 29 31
E &2 Threonine 31 3.8 16 33 3.8 34 3.9 37 35 4
Tryptophane 1.2 0.9 0.8 nd nd 0.8 07 07 0.8 13
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Population growth = More food

The global issue Welfare growth = More meat
Urbanisation = More food, less land

Population (million head) Arable land per head (ha)
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Consumer preferences

Consumers are more likely to purchase and willing to pay for food described as:

Organic Rl 21% 280

Simplicity
Real FLT) 39% Free-from (and healthy)
Clean pEGUE -Gl 33%
Unprocesed [U78 220% 36%
Authenticity
A 9% _20% SERE Natural (and good for me)
GMO-free [EELZ 240 36%
No articial sweeteners g% 21% %
: gt Trust
Antibiotic-free  [ELR) 27% 38% Transparent (and safe for me and
for the planet)
Hormone-free R 27% 38%
Preservative-free  JREUL] 2604 39%

W Significantly more (>a 5% increase)

M Slightly more (up to a 5% increase)
M No More preferences

New consumer

Source: Technomic; Rabobank 2016
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Meat demand continues to grow

Global protein demand 1980-2030 (million tonnes)
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Growth of meat substitutes occurs only in the developed world...

Share meat substitutes in total meat sales 2015, forecast 2020
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Who we are

I

Opening Opening of the
Established as a research Reorientation of the Baked Technical Centre for
facility for tasks involving of the research  Goods Training Biotechnology and
grain processing pOtEntial Centre p/ant raw materials
Conversion Privatization Conversion
into a GmbH, a as an MBO to Milling
limited liability concern Technology Centre,
company new construction
(Trusteeship) of the Extraction
Technology Centre

DIGV
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Our (legume&protein) capabilities

v

The development and manufacturing of products, systems, processes and services in the fields of
grain processing, food and related products; IGV FOODTECH

The manufacturing and distribution of biomass extracts for food, nutritional supplements and
cosmetics - IGV PLANTTECH

Lab Services to examine the marketability of food, feed, vegetal raw materials, pharmaceuticals
and cosmetics raw materials based on European and German food and feed laws within our
accredited test laboratory - IGV TESTLAB

Conducting of experimental or production trials in the fields of bakery products, extrusion and
milling

Providing scientific and technical services, the implementation of projects and education and
training - IGV RESEARCH PLATTFORM
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Structure of IGV
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IGV‘s Products and Services for the Global Plant Protein Strategy

Plant proteins

v" New protein ingredients

v" Protein process innovation (technologies)

Plant extracts for the Beverage industry

v" Protein and Sports Nutrition (healthy)
Protein flakes, Tablets (Nutritional
Supplements)

v Vegetarian and Vegan Products

v Raw material safety through Proteomic
analysis for products
Proteins, essential amino acids, vit. B12

biomarkers research, microorganisms

via LC/MS/MS, Triple TOF/MS, Maldi/TOF/MS, electrophoresis

=>» Production for the industry and retail
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IGV pea protein products
v" Protein flakes for muesli

v/ From pea protein
v Absolute Vegan
v Allergen-free

v Gluten-free

(May contain traces of
gluten)

v GMO-free
v 62 g protein/100 g




IGV basic vegan pea protein extrudates - advantages

1. Application of pea protein

2. Absolutely vegan

3. Allergen-free, Gluten-free, Free of
GMO

4. Good digestion by customer

5. Full meat substitute with higher
biological value than whey protein

6. Nutritional claim: , high protein
content”, according to EC (No.)
1924/2006) - 76 g protein/100 g

7. 12 months shelf-life: storage
without cooling (microbiological
stability)

v application of pea / linseed protein

v Vegan or Vegetarian

v Allergen-free, Gluten-free, free of GMO
v 24 g protein/100 g
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Basic- and System applications

Protein-Strategy: vegan, allergen-free, GMO-free

IGV-Basic-Product IGV-System-Product

ProteinCRISPIES Pre-Mix (Binder, spices)

+ Pre-Mix + Pre-Mix + Pre-Mix

Protein-Bar Muesli Vegan Bolognese Fried vegan meatballs Vegan Burger-Patties Cooked vegan meatballs

.«‘.‘.’

14 Janos-Istvan Petrusan, Head of R&D and Product Management




IGV application spectrum of dry pea extrudates

Distribution of products

ProteinCRISPIES ProteinCRISPIES

Privat Label industrial customer I

+ Pre-Mix (Binder, spices)

wholesaler

/

oL

Bulk consumer products retail retail Bulk consumer products
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State Brandenburg Food Industry Innovation Award for the Protein Market-2016
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Bridge2Food Lille: Award Most Novel Ingredients 2016 for Protein market
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Biological activity compared with whey protein

eAS WP WP Pea- IGV* IGV IGV 120g* Weight of Adult, 80 k
[g/kgl (referen- (Retail) | Isolate | Protein- | Chlorella- | Spirulina | Portion kﬂ g
ces) 0% crispies Extract -Extract
per Day _ g pro
Essential AA
. Tag
Isoleucine 70,0 43,4 3,2 34,5 23,9 31,1 a2g Isoleucine 1,6
i Leucine 3,12
LEIETE 115 01,1 a5 63,0 53,6 46,9 7.6¢ - '
Lysine 2,4
Lysine 101 74,6 81 56,2 39,9 34,8 678 Methionin 1,2
Methion Phenylalanin 2,0
fonin 23,0 20,7 0,9 10,9 11,1 13,5 13g Threonine 12
¥
Phenylalanin o o o o 7 36,1 52g Tryptophan 0,32
- Valine 2,08
Threonine 76,0 42,3 a7 28,5 31,6 28,2 34g ProteiningperDay 120g
Vitamin B12 4
Tryptophan 22,0 16,6 0,7 5,9 7.5 6,20 0.7¢g e
Valine 64,0 4,3 4,3 38,3 38,5 33,8 a6g
AS, gesamt 1099 839 101 703 666 567 1-3,0 fache
Protei
n 70-80 60-70 12,5 76,0 19,5 57,4
g/100g
Vitamin 100-150 pg/ 100-150 pg/
B12 0,4 g / 100g e ek
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Which forms of Vitamin B12 are available in algae?

Vitamin B12 has an effect on almost all aspects of our health. As an
important coenzyme it is needed for the metabolism of all
reproductive cells and particularly affects blood formation, the
protection of nerve cell division, DNA synthesis, the production of
neurotransmitters, the energy and protein metabolism.

= 94 P P e R e e "1 Biological intermediary forms:
2o Cyanocobalamin (synthetic),
o Hydroxocobalamin
5 e Biologically active Coenzyme-
e Forms: Adenosylcobalamin,
wons Methylcobalamin
e Biologically inactive forms:
S Y WWAS - e Y S | Analogues (Pseudo-Vitamin B12-
AL XIC of ~MRM (21 pairs}: 678 400/147.200 Da ID; Cyanocobalamin FL from Sample 11 (Spirulina Test 2 Analoga) of 160301 wiff (Turbo Sprey) == Molecu les)
= - Analysis of the 4 forms and
= Analogues via LC-MS/MS
o - Green and Red Analogues
s M b
S (SSSAT T —
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Factors influencing legume market

Crop Prog!uctl_qp
£ \ . L] Millicer €
3 roduction and 50 - .
Non-market Market o Met sova impart
outputs outputs prre 45+ ,./
\ 40 -
Negative Positive SURIRA Marketed ¥ Poultry meat
externalities | externalities products ot Inputs 0
e.g. N-feaching || g.GHG muganon || (&9, BNF: impacton P
25 =
\ / j - / 20, Pig meat
Dis- incaniives Internal Benefits at | Management & Fertiliser-N
incentives benefits the market | production costs consumption
Grain legume
production
Resilience of 4up Tolal competiveness 1961 1566 1571 1576 1981 1986 1981 1896 2001 2006 2011
production systems of crops
Choice of sustainable romlok Aoico of best performing crops
(long term) {short term)
Farmer’s crop choice

20 Janos-Istvan Petrusan, Head of R&D and Product Management




Soil and climatic conditions determine the spread of different legumes across Europe

Faba Blue White  Yellow Common  Bitter
Ada on Pea Chickpea Soyabean
pati bean  lugin  lupin  Tupin vetch  vetch U
Calcareous soils
active CaC0, > 2% ++ ++ == == == ++ ++ ++ ++
Shallow soils susceptible . e . . e .
to drought ) i * E
Stony soils with * 'tol
. : ++ ++ ++ ++ + - - + /TDIErance
lodging and harvesting problems o+ perfect
Tolerance of waterlogged soils + ++ + + + + + + *+ 44 good
* outly for wariedies with good standing ability. +: moderafe
L L] L ] L ] --I rﬂw
hich climatic constraints? S
Blue  White  Yellow Common  Bitter - nat
Tolerance Pea  Faba bean Chickpea Soyabean i
lupin  lupin  lupin NP s verh  OOW el

Tolerance of high temperature + - + + + ++ nd nd +++
Tolerance of drought stress + - ++ + ++ ++ ++ ++ -
Cycle duration* (Spring types) 1,600 1,900 nd 2,100 nd nd nd nd variable**
Frost resistance (Winter types) ++ to +++ + to ++ nd + nd + ++ ++ - -

* in degree.days (* C.doys) Bose 0°C: ** differenl maturity groups.
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General contact information

Website: www.true-project.eu

Email: info@true-project.eu

Facebook/Twitter: @TrueLegumes

IGV contact information

Website: www.igv-gmbh.com

Email: janos.petrusan@igv-gmbh.de

TRansition paths to sUstainable legume-based systems in
Europe (TRUE) has received funding from the European Union’s

Horizon 2020 research and innovation programme under grant
agreement No. 727973

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo




