


POTENTIAL OF NOVEL AND CIRCULAR BASED 
ECONOMY RAW MATERIALS AS MAIN 

INGREDIENTS IN SALMON DIETS
29 September 2021

Katerina Kousoulaki, Nofima



AQUACULTURE NEEDS NEW SOURCES OF HIGH QUALITY PROTEINS AND Ω3 
FATTY ACIDS TO GROW IN A SUSTAINABLE WAY

Click to add text



AQUACULTURE NEEDS NEW SOURCES OF HIGH QUALITY PROTEINS AND Ω3 
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WHAT DOES NOT APPEAR TO BE THE SOLUTION?

Seaspiracy, Netflix



WHAT CAN BE PART OF THE SOLUTION?

Low trophic species such as krill etc.

Aker bioMarine
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Polychaete worms
Photo: Craig Smith
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Vigtorniella flokati at whale falls 

Photo: Bannister 2012

Polychaete ‘carpet’ under fish 
farms

Feed on waste

WHAT CAN BE PART OF THE SOLUTION?



WHAT CAN BE PART OF THE SOLUTION?

Tunicates

Ciona intestinalis



WHAT CAN BE PART OF THE SOLUTION?

Foto: Thor Brødreskift

National Algae 
pilot CO2Bio



WHAT CAN BE PART OF THE SOLUTION?

Schizochytrium limacinum

Heterotrophic microalgae



UNDERLYING MAGIC
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UNDERLYING MAGIC
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Replacement of fishmeal or SPC
by tunicate meal in extruded 

feeds impact pellet expansion 
and fat adsorption capacity



TARGET MARKET: salmon farming

RESULTS and IMPACT



TANK TRIAL



SEA CAGE TRIAL

GUT HISTOLOGY 

GUT GLOBAL TRANSCRIPTOMICS 



TARGET MARKET: sea bream farming

RESULTS and IMPACT



CURRENT STATUS: large scale production of algae and insect meals 
and implementation in commercial salmon farming



THANK YOU!

Katerina Kousoulaki
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