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TCI Business

Specialty Crop, Supply Chain
Risk Management

Of high value plant derived manufacturing ingredients for the
food, pharmaceutical, cosmetics and chemical industries

There Iis no open market for most of these oils
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To To o To Do Do Do

Geography of Operations

Global Reach / International Capabillity

Climatic diversity (temperate, continental, maritime)

Agricultural industry diversity (small scale intensive > large scale extensive)
North & South hemispheres (2 growing seasons per 12 months)

Topographical diversity (soil types, altitude)

Agricultural support (political) diversity. CAP in EU, Farm Bill in US

Exchange rate opportunity

Creates Grower and Processor selection opportunity (extensive stakeholder base)

(O = future/potential commercial production/trials
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Agricultural Crop Types

q Arable row crops |

Bulk commodity crops

Traditional crops with food
and non food applications

Soy
Wheat
Rice
Potatoes
Canola
Sunflower
Corn

Specialty commodity crop

J

Traditional crops modified
with enhanced attributes
for food and industrial use

Low linoleic soy
High vitamin rice
High erucic rapeseed

High stearic + high oleic
sunflower

High oleic sunflower
Waxy corn

J

q Specialty minor crops |

New and niche market
crops for food and
industrial use

Cuphea
Meadowfoam
Crambe
Echium
Borage
Lesquerella
Calendula

J
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The Potential of Specialist Oil Crop

Market Sector /
e Comments
Application

Omega 3 fatty acids Awareness of cardio vascular benefit and shortfall in diet

—
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Trans fat alternatives Legislation to reduce or remove in major regions (US, EU)

Paints / varnishes /resins [ S3AA&af I GA2y 2y +h/ Qa YR dza$s

Bio-Fuels Legislation on use of bifwels
Cosmetics Growth in use of plant derived ingredients
Bio-Lubricants Growth in use of biodegradable and renewable sources

Significant opportunity for replacement with safe and fully

Legislation on tea tree oil ) :
approved functionally superior product

Renewable and sustainable Awareness in industry to move to sustainable and
ingredients renewable plant derived materials
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Edible Oills
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BENEFICIAL TO HUMAN HEALTH




Omega 3

Echium plantagineum
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Packers in Yarmouth with a catch of herring in 1954, Since the 1950s an estimated 60 p

-
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er cent of stocks in British waters have collapsed

s

Fish will vanish from British
waters in 20 years, says author

Lewis Smith Environment Reporter

Ninety per cent of fish in the waters
around Britain will have disappeared
within 20 years unless they are given
protection, a leading marine research-
er told scientists vesterday

Professor Callum Roberts claims
that “"the endgame” was being played
ont! with the remaimmine fish in the seas

A drop in

the ocean

Fall in species
since 1850:
Cod 98%
Haddock 90%
Plaice 20%

recommend a weekly intake of 200 to
300 grams of fish each week bul
today's catches can only just meet this
target

“If we dont act now to change the
way we fish we will be writing the
requiem for the sea. Without conserv-
ing stocks there won't be any fish,”
Professor Roberts said. “Twenty years
from now the sea will be yielding very

launch of The Unnatural History of the
Sea, written by Professor Roberts.

“If we don't change the way we do
things the prediction is all of the
species we exploit could well collapse
by 2048," he said.

In his book the professor charts the
development of the international fish-
ing industry and its impacts on stocks.
Sea fishing started in earnest in the
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CAaK hAf hyYS

Specific fatty acids found in fish oils are prevalent in specialised organs (such
as the brain, eyes). These are the omega-3 long chain polyunsaturates

Mammals have a very limited ability to synthesise these fatty acids, so we
need to obtain them from our diet

Some human genetic disorders are directly linked to an inability to make these
fatty acids.

There is also some evidence of a reduced capacity to synthesise them in old
age and/or diseased states.

Omega-3 fatty acids play a role in anti-inflammatory responses

The fatty acids found in fish oils are NOT the same as those in vegetable oils
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CAaK hAf hyYS

Moderate daily intake of fish oils can avert progression towards
type 2 diabetes and CVD

Fish oils can help prevent the re-occurrence of cardiac
Infarction

A diet rich in fish oils may slow the progression of metabolic
syndrome

Fish oil fatty acids may play roles in moderating arthritic
conditions
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GM Sources of Omega
SDA EPA an®HA

A Soymega
I Monsanto collaboration with Solae
I SDA Soybean
I 20% SDA In Fatty Acid Profile
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GM Sources of OmegacESDA, EPA and DHA

@ Soymega for6mgg.- - "'.H:_"j & Hea
File Edit View History Bookmarks Tools Help

[qunnecting... | * Soymega for Omega-3 Fatty Acids - ... x

€& l ! http//www.soymega.com/

sox/v\ega“ \

al Omega-3 for Food

92%

If you are a food company looking Of consumers

to add omega-3s into your food or
beverage products, learn more on are aware Of

this site. Soymega™ makes it the term Omega_3
easier for food companies to

m

incorporate omega-3s into - Research study from Leatherhead, 2008

everyday foods.

» Why Soymega? °

- Health Benefits
Stearidonic (SDA) soybean ., Food manufacturers can offer
I 'i’

Soymega™ is a sustainable
plant-based source of
omega-3s.

oil is a source of an omega-3 a source of omega-3s to
that helps maintain heart consumers by adding
health. Soymega™ to a variety of
foods.




Industry Soybean Portfolio* B Asronomie

A Steady Pipeline of New Biotech Events Nearly Every Year Bl Quality/Food

Omega-3 Bt/RR2Y Omega-3
» i
Monsanto; Monsanto E&nﬂlﬂ:
RR2Y SDA
Monsanto Rust Nemat-:de
Resistance
High Beta- Pﬂﬂﬂﬁ_«g‘h;ﬂ': (Syngenta)
High Conglycinin Dicamba Tolerant e .
Stearate Monsanto; Monsanto Yield Antibody -
Pioneer/ Pioneer/DuPont containing
Feed: High Protein Monsanto; (against E. coli
DuPont Low- Soybean Pioneer/DuPont 0157:H)
b Ph?t;ie . Monsanto
onear! L o
Fioneer/DuPont

201X

gYYS

2009

&

Modified 7S T"'lpF'D Disease RDi."“’e
Protein FF olerant y o esistance
(Pioneer/DuPont) (Syngenta) Pi Dnz:::a[:..l g:l:rnt (Syngenta)
(Picneer/DuPont) ﬁg:;zzizt:a? High Oleic, Stearate Snybean C}I"St
: c : Nematode
GAT/Glyphosate-ALS |  Bayer Pioneer/DuPont Monsanto;
PiDneE r_llll'Du FDnt B i i i ..P rnc eSSing: PIK}I'IEEF' D UF ont
Liberty Link High Oil Soy Herbicide tol.: 2,4-D
Bayer Monsanto Dow
*Esﬁmated commercialization pipeline of soybean biotech events prepared by the American Soybean Association, S>
November 2007. Updated March 2009,
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Non-GM source of Omega 3
Stearidonic Acid

*g«@ *'fq;”’ M"‘”“* f“’?’ 23 A Grown in the UK and Nz
A Echium plantagineum

A 25% oil in seed

A Up to 15% SDA

i A Low input

A Spring Crop
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Omega 6
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Borag €Boragoofficinalig

A Grown in UK, NZ, Canada
and China

A Source of essential gamma
linolenicacid (GLA), an
omega6 fatty acid

i higher GLA content (30%)
than evening primrose (22%)

I Used in infant formulas, gel
supplements
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The Potential of Specialist Oil Crop

Market Sector /
e Comments
Application

Omega 3 fatty acids Awareness of cardio vascular benefit and shortfall in diet
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Trans fat alternatives Legislation to reduce or remove in major regions (US, EU)

Paints / varnishes /resins [ S3AA&af I GA2y 2y +h/ Qa YR dza$s

Bio-Fuels Legislation on use of bifwels
Cosmetics Growth in use of plant derived ingredients
Bio-Lubricants Growth in use of biodegradable and renewable sources

Significant opportunity for replacement with safe and fully

Legislation on tea tree oil ) :
approved functionally superior product

Renewable and sustainable Awareness in industry to move to sustainable and
ingredients renewable plant derived materials
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Trans Fat Alternatives

OOOOOOOOOO

NNNNNNNNNNNNN



A ban on trans fats is overdue

So-called 'killer fat' is an undeniable health risk, so why is
the UK still dithering over banning trans fats from our food

products?
/A

Neville Rigby 26th April 2010
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Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Oleic Acid Elaidic Acid

@ Carbon
( Hydrogen
@ Oxygen

Cis double bond — Trans double bond —
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Trans Fatty Acid in Foods

TABLE 10-2

Trans fatty acid content

In a typical As % of

serving (g) total fatty acids
French fries 4.7-6.1 28-36
Breaded fish burger 5.6 28
Breaded chicken

nuggets 5.0 25

Pizza 1.1 9
Corn tortilla chips 1.6 22
Doughnut 2.7 25
Muffin 0.7 14
Chocolate bar 0.2 2

Source: Adapted from Table 1 in Mozaffarian, D., Katan, M.B., Ascherio,
P.H., Stampfer, M.J., & Willet, W.C. (2006) Trans fatty acids and cardiovas-
cular disease.N. Engl. J. Med. 354, 1604-1605.

Note: All data for foods prepared with partially hydrogenated vegetable

oil in the United States in 2002. <S>
Table 10-2

Lehninger Principles of Biochemistry, Fifth Edition TECHNOLOGYCROPS
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High Oleic Sunflower (HOS)

J AL A Grown in EU, USA etc..
¢ < A High oleic sunflower oil
¥ i High (>80%) in oleic
(monounsaturated) acid
A Trans free cooking oil
solution

I OIll used for specialty food
uses

Sunseed; Walkers Crisps <S>
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Others Speciality Cooking Oills

A High Oleic Low Linolenic (HOLL) Rapeseed

A High Stearic High Oleic (HSHO) Sunflowers
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Pharmaceutical Oills
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make thetr own
miracles.
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Lunariabiennis
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Lunaria(Honesty, Silver Dollar)

A Grown ?
A ContainsNervonicAcid

A Nervonicacid is used in
the treatment of
disorders involving
demyelination, such as
multiple sclerosis.
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Lunaria(Honesty, Silver Dollar)

Pharmaceutical patents
being applied for
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Industrial Olls
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Reduction of surface friction on polymer
film by addition of erucamide

CoF

A4 v v

>
Time after extrusion
— fl LLlgl —
Arnid
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A VAN I on film
; Iy It PETTTtt surface
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High Erucic Acid Rapeseedar)

Grown EU, USA, Canada etc..
Contains 50% Erucic Acid

Processed int&crucymideBehenic
Acid and other derivatives.

Polymers & polymer additivesslip
agent

Petroleum additives
Foods

Personal Care
Pharmaceuticals

BoTo Do Po Do Do Do P
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Cram be(Crambeabyssinica

Vi
r

AY A Not suitable for UK

climate

. A Grown at the PEI

'{ location
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CalendU|a.I\/larigold)

A Grown ?

A Calendula seed oil NOT
petal extract

A Containscalendicacid

A Used for
| Paints and coatings
I Wood preservatives
I Industrial nylon products
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