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Why microalgae?



Microalgae important for Norwegian aquaculture

• PwC Seafood Barometer 2017
• Sustainable growth towards 2050
• 5 million tons marine products in 2050, 5x more than 

today
• Algae -important ingredient in future salmon feed



Part of the aquatic food web.   Organisms at lower trophic levels as food and feed sources.

Primary 
food 

producers

Microalgae as a bioresource



Algae: photosynthetic organisms

• Macroalgae
• Multicellular
• Composition

• 10-25% protein
• 30-50% carbohydrates
• 0.5-5% lipids

• Microalgae
• Unicellular
• Composition

• 30-70% protein
• 10-30% carbohydrates
• 10-50% lipids
• Rich in ω-3 fatty acids



Mikroalger som för ingredienser for laks

• 1.24 million tonn laks
• 1.42 million tonn med fôr

• 12 % fiskemel: 170,000 tons
• 9% fiske olje: 130,000 tons

• Erstattet med mikroalger
• Til å erstatte fiskemel: 170,000 tons of algae
• Til å erstatte fiske olje: 430,000 tons of algae

• Totalt behov for mikroalger: 600,000 tons
• Produksjon: 500 tonn mikroalger/daa/år
• Overflatebehov: 120 000 daa: 10% av Lofoten
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Atlantic salmon

Fishmeal Fish oil Plant ingredients Others

10% microalgae
280 000 tons

Microalgae for the global the aquafeed industry



Feeds with microalgae
Salmon fed microalgae

Microalgae research at Nord

Wageningen University, The Netherlands

Cornell University; Duke University US 

Colorado School of Mines, US

Thai Union Feed Mills, Thailand

CIIMAR, University of Porto, Portugal

Sparos Lda, Portugal

Tokyo Univ. of Marine Science & Technology, Japan

Norwegian Institute for Bioeconomy Research, Norway

GIFAS, NORCE, NOFIMA, Norway

2009-2011: Defatted microalgae from 

biorefinery as aquafeeds

2012-2015: Large-Scale Production of 

Fuels & Feed from Marine Microalgae 

- CORNELL UNIVERSITY, US

2017-2020: Marine Algae Industrialisation 

Consortium - DUKE UNIVERSITY, US

2014-2018: Biotechnology for the future

marine industry

2017-2020: Metabolism of novel strains 

of Arctic algae (Dr Chris Hulatt)

2017-2021: Algae to Future -NIBIO

2016-2020: Marinalga4 aqua

CIIMAR, Portugal



Wolffish

Common carp

Atlantic salmon

Red sea bream

Pacific white shrimp

European seabass

Microalgae in aquafeeds – Laboratory scale and farm 
trials – Nord University and collaborators 



Microalgae species employed in aquafeeds

Full fat - No prior processing

• Nannochloropsis oceanica
• Phaeodactylum tricornutum
• Scenedesmus sp.

Defatted – Protein-rich fraction

• Nannochloropsis sp.
• Nanofrustulum sp.
• Desmodesmus sp. 
• Tetraselmis sp.



Nutrients in microalgae and other aquafeed ingredients

Ideal microalgae: high 
protein content, EPA, DHA, 
carotenoids and functional 
polysaccharides - all with 
good bioaccessibility and 

bioactivity
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Cold adapted microalgae – Growth, product synthesis at low temperatures?

http://cdn.antarcticglaciers.org
http://www-es.s.chiba-u.ac.jp/~takeuchi

https://eoimages.gsfc.nasa.gov/

Snow and bare ice (glaciers)Polar seasInside sea ice



Microalgae metabolism through genomics

Credit: Decoding algal genomes: tracing back the history of photosynthetic 
life on Earth. Tirichine & Bowler, 2011. The Plant Journal, 66.

ØProtist diversity – many varieties 
and flavors!

ØExplore coldwater and nutrition-
related strains

ØA few strains in detail
ØDevelop as molecular factories 

for novel products and/or cold-
climate cultivation

ØCan we develop novel 
bioprocesses for colder climates 
or better products?



Cultivation       à Genome sequencing   à Metabolic modeling

RNA-seq
proteomics

Coldwater 
microalgae

Cell factories
Computational modelling
Product optimization
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Mission AlgaeNORD
• Microalgae for fish feeds
• Bioprocess bioengineering
• Arctic microalgae
• Recirculation systems
• Valorization of agro-food waste
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www.algaeconsortium.com


