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Mustard 21 Initiative ... 2007- 09

A joint Initiative:

Saskatchewan Mustard Development
Commission(SMDC) and

Canadian Mustard AssociatiofCMA)
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Mustard 21 Initiative Objective

Mustard 21 initiative was to suppornivealth
creation In Canaday developing products
to increase the overall value of the mustard
Industry
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Mustard 21 Initiative 2007 - 09

Phase | ... Goal

To identify key strategic market opportunities

and develop strategic plan teareate wealth
(value-added products) inCanada with
partners
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Mustard 21 Phase | ..."AAHASI!!”

. Increasing the Condiment market ($100M) is not
an option to get to .... The Vision of $500M value
creation

- Need to Focus investment ....
- Two maybe three BIG opportunities
- Pursue higher value products

- Invest in developing these products and markets with
Industry partners
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Mustard 21 Phase | ...

. To create valueadded industry in Canada ....
“TOTAL UTILIZATION”  of seed is critical

- Mustard has unigue composition vs. other
vegetable oils to create Higher Value Products by
utilizing both Oil and Meal

- Supply of mustard .... quality & quantity iIs a must
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Mustard 21 Initiative

Phase | ... Mustard Strategic priorities with
highest potential

Significant opportunities
- Meal as biopesticide

- Oll for high value-added additives such
as biodiesel and biolubricant

Phasel ll ...
- Implement strategic priorities and plans
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Phase Il- Mustard 21
Value-Added Priorities

- MEAL

- Biopesticide

- Soll amendment (fertilizer)
- Mustard flour

- Protein

- Mucilage (Yellow mustard)

. OIL

- Bio-diesel additive
- Bio-lubricant
- Bio-plastic and High Performance Fuel
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Mustard Biopesticide

- MAIN TARGETS
- Professional turf, Bedding plants, gardens
- Organic produce and selected vegetables
- Horticulture crops

- ANTI - MICROBIAL

- Food preservative applications
- Packaged food
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Oll .... Biodiesel additive / Biclubricant

- Capitalize on oil composition ... high erucic acid
- Will NOT pursue Biodiesel opportunity
- Focus on HIGH value market segments

- Renewable chemical feedstock for bioplastics
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Oll .... Biodiesel additive / Biclubricant

- Mustard Potential
- OIl + meal = > total commodity value

- Mustard Oil may be the byproduct

- Opportunity for developing “ INDUSTRIAL
MUSTARD” focused on just industrial needs

- Biopesticide, biodiesel additive etc.

Business Case for these two opportunitied’hase

h)
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INDUSTRIAL PARTNERS

« Mustard 21 is a facilitator and NOT In business to
commercialize or manufacture products

- Industry ... develops and commercializes products
to create wealth

- Industrial Partners
Milligan Biotech, Foamlake
Mustard Capital Inc., Gravelburg
Mustard Product Technologies Inc., Hague
SakaiSpice, Lethbridge
Elevance, Chicago
BioEXX, Saskatoon
- Agrisoma, Saskatoon

- Investing to develop mustard based products
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Mustard 21 TOP Priority

- To realize all these great opportunitieSUPPLY and
QUALITY is critical

- YIELD is #1 issue for grower producer
- Mustard as part of crop rotation — competitive
- Hybrid mustard ... germplasm

- Weed control .... Herbicide Tolerance

- Agronomic and production support
- M21 focus moving forward ... establish long
term breeding program to maximize YIELD
and develop best varieties for growers
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Mustard 21 Canada Inc.(M21 Inc.)
2009- 16

Mustard 21 Canada Inc. (M21 Inc.) was
Incorporated as a“Not for Profit
Organization” in May 2009

Founding Members
. SMDC
< CMA

Located in Saskatoon
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Mustard 21 Canada Inc.(M21 Inc.)

« Mustard 21 Canada Inc. (M21 Inc.) Board
¢ Tom Burwell (Chair)
Steve Foster
Baine Fritzler
Steven McDonnell
Erroll Simington

« Looking at membership options to join
M21 Inc.

Help identify new opportunities
Stay tuned
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Mustard 21 Canada Inc.

VISION

“To create Canadian advantage with
Innovative products for mustard industry”

MISSION

“Take Leadershipto focus resources on
strategic research priorities to develop

value-added mustard products”
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Mustard 21 Canada Inc.(M21 Inc.)

Leadershipto co-ordinate Mustard
Research Program for value creation

M21 Inc. proactively pursue key strategic
priorities
Long-term breeding program

Supports research & develops valuadded
products

Establishes strategic partners across value chain

Continuously evaluates priorities to help focus
resources

Secures longterm financial commitment
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M21 Inc. “Innovate Mustards”
2009- 2016 Program

« Four Strategic Focus Areas:

Breeding for improved yield — condiment
mustards

Industrial Mustard for non food application
Herbicide options for weed control

Mustard meal asantimicrobial agent for
processed foods
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Mustard 21 Canada Inc.(M21 Inc.)

M21 Inc. Resources 2009 2016 ($15+ M)

SMDC and CMA

AAFC “Innovate Mustards” DIAP Program
Industry Partners

Provincial - Programs

ACS

Funding Options (WEPA, IRAP, GP, AgWest Bio,
etc)

PLANS and NEXT STEPS
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<

M21 Inc. - 2009-2016

Mustard Breeding to increase Yield
« Long-term breeding program that will
address:

Yield increase through improved and diverse
germplasm. Develop new competitive varieties

«  Hybrid opportunities to help improve yield
«  Weed control options for yield and quality
«  Options for herbicide tolerant mustards

Resource commitment40- 45%
« Drs. Bifang Cheng & Derek Potts
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M21 Inc. - 2009-2016

Dedicated Industrial Mustard for Non
Food Applications

« Long-term breeding program to develop
Mustard for non food applications:

« DevelopBrassica carinataas dedicated
Industrial Mustard crop

Develop improved & diverse germplasm to
Increase yield and hybrid opportunity

«  Oll profile best suited for industrial uses

Resource commitment 20- 25%
” Dr. Kevin Falk
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M21 Inc. - 2009-2016

Herbicide Options for Mustard
Production

« Evaluate herbicide options for weed control
for improving yield and quality:

«  Screen herbicides for improved weed control

«  Evaluate herbicide options to develop tolerant
mustard germplasm

Incorporate options as part of longterm
breeding program

« Resource commitment20-25%
’ Eric Johnson, Rick Holm & Derek Potts
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M21 Inc. - 2009-2016

Mustard meal as natural Antimicrobial
for processed foods

« Mustard meal as natural antimicrobial
agent in processed foods:
: Evaluate mustard meal for its antimicrobial

activity vs. major known food-borne pathogens

Develop mustard meal as natural antimicrobial
for processed meats e.g. sausages

Develop mustard meal as natural antimicrobial
for perishable foods e.g. salads

Resource commitment-10- 15%

« Drs. Rang Cao & Rick Holley
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M21 Inc. “Innovate Mustards”
Moving Forward

Secure Resources and Expertise

Fast Track ... Development of Strategic
priorities

Take advantage of two seasons a yeéalhile or
New Zealand

Take leadership for Regulatory approval
Industry Partners to commercialize products

Get input to help FOCUS on key priorities
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Mustard 21 Canada Inc.

VISION

“To create Canadian advantage with
Innovative products for mustard industry”

MISSION

“Take Leadershipto focus resources on
strategic research priorities to develop

value-added mustard products”
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M21 Update

Mustard 21 Initiative ... 2007- 2009
Mustard 21 Canada lnc. ... 2009-2016

M21 Inc. ... Moving Forward and Next
Steps

LQQK for INPUT, COMMENTS and or
QUESTIONS
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Mustard 21 Canada Inc.
THANKS

* Agriculture and Agri -Food Canada (AAFC)
“Sclence and Innovation Program”

"Growing Forward — DIAP”
* Advancing Canadian Agriculture and Agri-Food

(ACS — Agriculture Council of SK)
* Saskatchewan Agriculture

* Industry Partners
* SMDC & CMA
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Mustard 21 Canada Inc.

THANK YOU
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