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> Centre of Research Excellence (CoRE), §9 MassevaverSIty
supported by New Zealand Ministry of e

Education focusing on “food and health”.
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> Partnership between Massey University,

University of Otago, University of Auckland, OFAUCKLAND %

Plant & Food Research and AgResearch. NEW ZEALAND i
> Collaborators: University of Canterbury, Victoria

University, Lincoln University and Fonterra

Research Centre Plant & Food 4
> Supported by New Zealand RESEARC_H 4

and the international food A ey

industry _

j| Farming, Food and Health, First

Te Ahuwhenua, Te Kai me te Whai Ora. Tuatahi
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Riddet Institute Objectives

>

Vv

World class fundamental and strategic
research.

Developing human capital (tomorrow’s
leaders).

Transferring new knowledge to stakeholders.

Partnarin
1 CAI L1111

Exceptional international academic and industrial networks.
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O International
1200

W Local Industry

0O CoRE/TEC

O FRST/Other
Government

B Massey
Internal/PBRF

3400
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> International partners
> PepsiCo Inc
> DSM (Netherlands)
> Cadbury Schweppes

“PEPSICO DS

PE% @y Topicana

s

> NZ industry partners N _- antena
> Fonterra Zeseoi o ———
> Meat and Wool New Zealand
> Speirs Foods

MEAT & WOOL
> (Government NMEW ZEALAMD

> FRST (Future Foods platform)
> TEC (CoRE — 6 years)
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Riddet Institute works at the
Interface of Food, Nutrition
and Human Health.

One key area of focus:
Omega 3 fatty acids
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a-linolenic acid (ALA, n-3 PUEA) (18:3)

HaCto s COCH
eicosapentaenoic acid (EPA, n-3 LC PUFA) - (20:5)
2

HaCt o s
docosahexaenoic acid (DHA, n-3 LCPUFA)  (22:6)

=

EPA and DHA need to be supplied (pre-formed) fro
marine food sources.
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.
Marine Omega 3 and human health

Epidemiological and Clinical Evidence:

Heart health
Anti-inflammatory
Mental health
Diabetes mellitus

V V V V

UK Joint Health Claims Initiative (2005): “Eating 39
weekly or 0.45 g daily, long-chain n-3 PUFA, as part of
a healthy lifestyle, helps maintain heart health”.
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How much do we need?

Mean daily intake in Australia and the

recommended intake Omega 3
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Australia* UK SACN ISSFAL WHO

*Source: Mayor BJ et al.,2003

UK SACN: Scientific Advisory Committee on Nutrition
ISSFAL: International Society of Fatty Acids and Lipids
WHO: World Health Organization
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How ran the nan he at”?
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> Capsules

> Pharmacological association

> Regurgitation (taste)/GIT upsets
mpaired availability (?) of oil

> Oxidation of fatty acids

V

> Qily fish

> Omega 3 enriched foods
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... but taste Is vital:

> Consumers want good taste and fit with their lifestyle
> Taste Is still more important than health

> Fish oill has a characteristic taste which is
difficult to mask in food products

> Fish oll is highly susceptible to oxidation
resulting in unacceptable flavour and odour
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e
The Riddet Solution:

> Novel patented technology which delivers high
amounts of Omega-3 (EPA and DHA)

> Based on encapsulation ensuring no fishy odour or
flavour

> High process tolerance

> Stable in common food processes like pasteurization,
extrusion, baking

> Proven effect on heart health and high
bioavailability*
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Encapsulation of Omega 3 fatty
acids inside an emulsion droplet.
An interfacial barrier consisting
of proteins, surfactants and other
macromolecules can prevent
oxygen from entering and
volatile compounds from
escaping.
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Patent Protected Technology

WO 2006/115420
(Singh, Ye and Zhu)

4 “An emulsion for protecting A
oxidizable lipids from oxidative
damage”

.9 Rl d {] et ] n ‘sil h_] tf‘ CENTRE OF RESEARCH EXCELLENCE, HOSTED BY MASSEY UNIVERSITY 14
FOOD | INNOVATION @ HEALTH




Unique Aspects of the Technology

> Use of different kinds of milk proteins processed to form
protein complexes

> Caseins have strong ability of bind metal ions, including iron

> Whey proteins provide antioxidant effect through free radical
scavenging by sulphydryl groups

> Heat treatment of whey proteins exposes sulphydryl groups —
enhances the antioxidant effect

> Whey proteins interact with caseins to form large molecular
weight complexes — provide thick and strong interfacial
structures

.9 Rl {—} {] E‘t ] n Sil h] h:.' CENTRE OF RESEARCH EXCELLENCE, HOSTED BY MASSEY UNIVERSITY
FooD | INNOVATION | HEALTH




Food Applications

vV V. V V V V V V

Milk pasteurised/ flavoured
Yoghurt
Ice cream
Smoothie/shots-"Yakult” type
Bread/baked goods/bars
Flaked breakfast cereals
Muesli

Hummus
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According to
ProductScan Online
there were 1241 omega-
3 fortified foods,
beverages, pet foods
and cosmeceuticals
launched in 2006
worldwide, up from 1065
in 2005.

Dha-in-mind.com
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> Collaboration between University of Newcastle &
Massey University.

> Hummus Based Dip:

®» Low in fat content (6.5-8.6%).
Low in saturated fat (< 20% of total fat).
Low in sodium content (< 200 mg/100g).
35 grams of the Dip provides 450 mg EPA &
DHA/day.
Does not cause Gl disturbances.
Bioavailability?

¥ ¥ &

4

A d
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Bioavailability in Humans: Study Design
> Males and females with T2D (N = 13)

> 100 grams of fortified dip/day

> 1.3-1.4 g of LCn-3PUFA

> Six weeks

>

Outcome measures:

®» Plasma lipids.

®» Plasma fatty acid composition.
®» Biomarkers of glycaemic control.

(M.L. Garg, R.J. Blake, E. Clayton, I.A. Munro, L. MacDonald-Wicks, H Singh & P.J.
Moughan (2007). European Journal of Clinical Nutrition, 61, 1312-1317)
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Bio-availability

Pre Post
EPA 1.38 + 0.18* 2.99 + 0.47
DHA 2.42 + 0.24* 4.34 + 0.54

(M.L. Garg, R.J. Blake, E. Clayton, I.A. Munro, L. MacDonald-Wicks, H Singh & P.J.
Moughan (2007). European Journal of Clinical Nutrition, 61, 1312-1317)
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Key Benefits

> More than double the Omega 3 content of
competing products.

> Liquid form makes it easier to handle.

> Masks fishy flavours and odours very well
without affecting texture

> Proven bioavailability in humans

Excellent shelf life.
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Taking the Technology to Market

"""" J

UAZBY NUTRITIONALS amone . your Saend

Joint Venture

Speirs Group Ltd
Massey University
BioCommerce Centre

.1) Riddet Institute
FoOD | INNOVATION @ HEAILTH

CENTRE OF RESEARCH EXCELLENCE, HOSTED BY MASSEY UNIVERSITY 22




Commercilalisation

> Manufacturing plant in Marton, New
Zealand

> Marketing and business development
team

> 0On-going R &D programme to develop

novel and improved omega
technologies

NUTRITIONALS LTD
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Commercialisation

e — ol

Functional Specialities

CRODA EliFon

> Early 2009 Croda Europe signed a MMaSSi‘fel °'“eh§|a'3 deal struck
deal with Speirs Nutritionals to _ |
market our technology in UK, —

- Manawatu-based Speirs Nuiritionals ~ application in the fast-growing glo May
has sealed a deal with the world's bal market for functional foods with Mr Speirs said the
. largest processor of fish oil concen- specific health benefits. omega-3 market was in its
trate nega-3 is assoctated with reduc- Infancy
That could see food boosted by ; Speirs  Nutritionals
large amounts of omega+3 - without ing the likelihood of heart staried In 2006 as a joint

1 failure,
the usual fish odour and taste — hit- o venture between Speirs

. .
. Mr Speirs said (rcul\

ting International shop shelves next Fo uJ 14‘:\\,1- UJ:I\u.\u

> Croda International, based in the . e o ot e

Speirs will be the exclusive sup- muu;_u:uu_.uu research unlrr

plier of omega-d emulsions 1o

chemical company Croda Europe, Riddet Institute sclentisis Paul

. . . . g i d 1o tiny
U K I! ; E l |( ’I 'a I Iea ‘ |er I I l S e‘ :Ia | It which will market the health- il |[|.:;I.|I ‘;'hl Lo Moughan and Harjinder Singh
. y promoting properties of omega-3 10 cddatian developed the micro-encapsulation
food producers in Britain, Europe A AT process and the Blo Commetee Cen-

and North America technology the best in the i1 pe moted the commerc ial poten
Speirs Nutritionals director David id, tial to 5 0

I 1 forid," he said
l I ll n I Speirs said the agreement was "That gives s credbilty on the We'y
] milestone for the company world stage commi
“1t's filled us w e
i, though | l

Croda will launch a

a lab technalogy to
le," Mr Speirs said

U 2 ¥
greeme . g
. e . range  of  omega-3 ‘Food Innov
L] “Thi semant v & New emulsions at the Al 1 e 1 Institute
. . soalnnd  stioce  biee ,“h,m,,‘h Vitafoods international  world leaders in and this result is a
food fair in Geneva in

moved 1o intermational commercial

billion. {0

s

taste of things 1o come.” he said.

Friciey, 27 March 2000, p. 3

PDELYS NUTRITIONALS LTD i Manawatu Standard, 27 March 2009
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The Product

> Launched in Europe, May
2009

> Launched in the US, June
2009

Omelife "
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AN Omelife
enhanced muffin

can deliver up to
100% of your RDI*

* Based on 450mg EPA+DHA
or
2 servings of fish a week
recommendations
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Healthy and Natural

The ingredients of Qmelite Smooth are simple; concentrated omega 3, water and milk protein, all naturally occurring ingredients with
recognised health benefits. Figure 1 shows that Omelife Smooth has much reduced levels of salurated fats and no support matrices, which
will enable manufacturers to maintain the nutritional content of their end product (Figure 2).
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Figure 2: The incoeporation of Cmelifa Smooth has Itk impact on the nutritional cortent of tha end producl.

As an emulsion, Qmelife Smooth also maintains the fish ofls natural liquid composition, making it & mord ‘natural’ aiternative to
incorparating powdered fish ails.

High Stability

Our patented technology and processes have been proven to
enhance the oxidative properties of Qmelife Smooth, meaning
increased confidence In the shelf life of your finished products.
Caseins and whey proteins are bath known to improve

ol stability, however, the unique technology used in the
preduction of Qmelife Smooth leads to an enhanced stability
of the product.

Sensory Evaluation

Trials conducted on cereal bars containing Qmelife Smooth at
45my per 40g bar serving have shown excellent results:

= No significant difference (p=0.05) in stability at weeks
1and 16,
® Plegsing taste and odour throughout the 16 week trial,

7 ) 1

Shelf hfe (weeks)
Figuee: 3: 16 wisek randomised biind tasting using trained sensory panclists. The
Intensity of odour and taste was measured Lsing a scaa of 1 {no intansily o 7
{strang intensity), with acoeptable taste/odour determined by values below 2

Formulating with Qmelife™

Our food formulation scientists have experience in sucoessfully incorporating Qmelife at potent levels across a wide range of delicious
recipes.

Contact your local Croda sales representative to find out how to make Qmelife Smooth work for you and your product range.

Non-warranty
The inforrmation n this pubAcaton s beieved I be ccurle and b ven i gocd falh, bt o resresentation or waranty 35 0 ls pomplstansss or acourasy & s e
Suppasions for Loes o ag e oy opiens:. L e resperasble for determinin e suitebity o these products for their own partcular pus
2 of by rmm
Ay

Europe, Middle East & Africa ¢
Narth Amarica

Latin America ¢

Asfa Paci
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for

Do you seek to differentiate your food brand with functional ingredients backed
by proven health claims?

Croda's (melife concentrated omega 3 ingredient is manufactured using
state of the art micro-encapsulation technology, allowing you to achisve this
goal.

By including melife Smooth in your food recipe you are guaranteed a
concentrated, stable and fresh tasting omega 3 ingredient that is readily
bioavailable and increases the potency claims of your end product

‘Whether you wish to incorporate (imelife Smooth in soups or smoathies,
muffins or muesli, the end result is the same; a concentrated omega 3 offering
that complements and enriches your brand, whilst ensuring there is never a
compromise on taste.

With Qmelife Smooth, less is more.
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Description Concentrated omega 3 emulsion for use in & wide Qmelife Smeoth is a versatile food ingredient, which can be successiully incorporated into a wide and varied range of applications.

(melife Smooth R Convenient and Flexible Emulsion
varlety of food applications. .

Product Name  (imelifa Smooth FE

amelfa Smoeth T8 Behay Thonlicts Dalry Products
i L Breads, Mulins, Nutritiong| Bars, Frozen Dough Yoghurts, Milk, lce Cream
Form EPA and DHA available in either ethyt eater or R ¢
trighyceride form. \ ’ -
T
i Cereal Products Savoury Products
Ll ':.‘.'.’m"‘ _15DWQ ey /’ Muesll Cereal Bars | Soups, Pizza Bases, Salad Dressings, Houmous

EFA Content BOmafg minimum 1 —— . e —
DHA Content G0mafg minimum
Appearance Milky white emulsion

Drinks
Fruit Juices, Smoothies, Nutritional Shots

Pioneering Potency As an emulsion, Cimelite Smooth is a rafrashing altamative to the powder offering In the marketplace

Qmedife Smooth is leading the way o potency in the omega 3 food
Ingredients market. With high EPA and DHA concentrations at low
Inclusion levels, Qmelife Smooth offers food manufacturers many
arthaniages.

In certain applications the inclusion of high levets of powder, sufficlent to deliver meaningful doses of omega 3, results in a 'grity” fee!
to the recipe, thus having a negative Impact on the texture of the end product, Qmelifa Smooth actually has the opposite effect in liquid
applications, proven fo deliver a distinet benefil fo the texture of dairy products, smoothées and juices,

Gaining the Goodness of Fish without the Taste & Smell

Betting many children, and adults allke, to eat omega-rich fish like mackerel or sardines can be difficult due to their potent smell and
flavour, Simvlarty, many struggle to fit a daily omega 3 supplement into their routine, For a growing number of consumers, omega 3 enriched
food Is a more palatable altermative to eating fish or taking fish ail supplements.

® Half the product inclusion required versus competitor offerings
(Figure 1.

® ‘One a day’ claimg achievable zcross applications based on an
omega 3 level of 450mg EPA+DHA, ™

= Low in fat and calories, Qmelile Smoath is 2 more nutritious
offaring versus competitor products, containing up o 70% less
'non essential' fats per serving (Figure 1)

= Our unique technology keeps the goodness of the oll, whilst eliminating the fishy taste and odour in the end product, Qmelife Smooth has
l been rigorousty tested in-house 1o ensure |t offers unrivalled organoleptics in the areas of taste and odour

= Effective targeting of specific health conditions based on high =
omega 3 comant. imelifa Smoothy Povdered omega 3
W EPARLEDHA 1 Saliraled fals 10 Omartals 1 Protein @ Cabolyfrates

Figuen 1: Compoafien profiz of Qmeila Smooth wrsus a market-leadng omega
3 powder

[For many, (Omelife enriched
food is a more palatable
alternative to eating fish

Enhance your brand
offering with omega 3
health claims
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5g contains 500mg of Omega 3 e
(EPA 295mg + DHA 205mg) CRODA
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Conclusion

> Marine omega-3 (fish oil) enriched foods is a rapidly
growing category of functional foods

> Health effects are well proven
> Croda is a major player

> Major opportunity for Speirs Nutritionals

Ypeirs




