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m Marine ingredients - protein
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Biotech — an overwiew

* There are four main subfields of biotech, which most
implementations fit under: green, blue, , and red.

* Green biotech has to do with plants and growing

* Blue biotech has to do with aquatic uses of biological
technology,

* White biotech is used in industry,
* Red biotech is used for medical purposes.

* While all four subfields have contributed a number of
valuable processes, green biotech is probably the most
widely used, while blue biotech is still relatively rare.
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m Main activities

* Marine Bioproducts AS
established 2000

- wanagement,  * Production established 2002
Marine Bioproducts AS  R&D, S&M at Biomega AS, Sotra

* Continous enzymatic
100 % hydrolysis
* Fresh raw material
* 25.000 tons annually
* No chemical processing aids

* New oil extraction plant
opened in Florg June 2009

Biomega AS Production

H Enzymatic hydrolysis

Water and
enzymes

<4 \Water soluble protein

Exact time
and temp

¢ Sediment
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n Current and next generation
product groups

MB
Process
| | I | 1
Hydrolysate Oil Sediment Bones
(soluble protein) (fat) (unsoluble protein) (minerals, protein)

. L L

NEW AND INNOVATIVE PROCESSES
enzyme technology — extraction — separation - isolation

il l 4 i

BIOACTIVE PEPTIDES ~ MODIFIED LIPIDS LOW FAT POWDER MARINE MINERALS
PEPTONES PHOSPHOSLIPIDS GLUCOSAMINES
FLAVOURS CHONDROITIN

BIOACTIVE PEPTIDES

H Searching for bioactive components

™

Peptides from Marine
Bioproducts AS
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Peptones for fermentation

~ i
.

SALMICRO®
The cost effective
marine peptone

11

Bioproducts AS

n Ambitions

Marine —

(Generation 1)

Towards next generation products

Key words: Process competence R&D Innovation IPR
Plans: New processing plant — with pilot for next generation products
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MB — Skaganeset, Sotra

Knowledge-Based Bio-Economy (KBBE)

Where food and feed, and
industrial goods such as fuels,
plastics, chemicals, lubricants,
pharmaceuticals,

...are produced in a more
sophisticated and environmental
friendly manner

...by incorporating life sciences
and biotechnology innovations.
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Innovation Norway: 9 prioritized sectors

OECD 2009: "The Bioeconomy to 2030; Designing a Policy

Ageldd Share of total OECD Estimated potential s hare of total

business expenditures on biotec hnology gross value added

Application biotech RED in 2003 {GY¥A) inthe OECD areafor 2030
Heath 7% 23%

Byriciufture 4% 6%

|ty 3%
Cther

Innovation Norway plan

International
research network ) .
Pilot test sites and
.ﬁ" i expertise in process

management

Explorative Pull effect
science from industry
and biotech

locomotives
research tools

Supply of local cheap
biomass as feedstock

&

International
markets and
business partners
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H Vion Food Group

Vion Food
Group
|

Banner
(USA,
pharma)

-->

Food Ingredients

(30.000 employees) (6000 employees)

n Vion Ingredients

Vion
Ingredients

Rendac Sonac Rousselot Ecoson

Cat. 2/dead animals  Ingredients Gelatine Biofuel
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J First International

Marine Ingredients Conference
Norway
) ) e ptem 2010

The conference will address challenges and
perspectives facing the international marine ingredient
industry. This will include marine innovations and
developments of bioactive and nutritional ingredients
for use in foods, functional foods, food supplements,
feed supplements, biotechnology and pharmaceuticals.
Proteins, peptides, omega -3 oils, phospholipids,
biopolymers and minerals will be addressed.
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