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Sustainability



Broiler feed 
386.3 MMT

Aquafeed 
52.09 MMT

Aquafeed production compared to broiler 
feeds

Source: Alltech, Agri-Food Outlook 2024

4.63 MMT 
aquafeeds in 

Europe



The path to sustainability – low trophic, locally sourced ingredients

T. S. Aas, T. Ytrestøyl, T. Åsgård. Nofima.Report nr: 2/2022
Sintef Ocean AS. Report  nr: 2023:00517

In 2020, 92% of ingredients were imported to produce 
1.8 MT of Norwegian salmon feed
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• Reduction in the use of fish oil 

• Increase in the use of vegetable oil

Shift in constituents of salmon feeds

Sources: Nofima



Global algal production
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97% from 
aquaculture



MICROALGAE – 
spear-heading 

next generation 
aquaculture

Several 
microalgae strains 
are being primed 

for cultivation
➢ Aquaculture 

applications
➢ Sources of 

high-value 
compounds



Wolffish

Common carp

Atlantic salmon

Red sea bream

Pacific white 
shrimp

European 
seabass

Microalgae in aquafeeds 



Microalgae considered for use in aquafeeds 

Whole algae - No prior processing

• Nannochloropsis oceanica

• Phaeodactylum tricornutum

• Scenedesmus sp.

• Chlorella sp.

• Tetraselmis chuii

Processed algae – defatted, broken, 
extruded

• Nannochloropsis sp.

• Nanofrustulum sp.

• Desmodesmus sp. 

• Tetraselmis sp.

Varietes of microalgae employed in studies from Nord University
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Source: Rebolloso-Fuentes et al. 2001. J. Agric. Food Chem. 49; Gladys Ludevese-Pascual et al. 2016. Aquac Res, 47; 
Campos et al. 2022. Front Biosci. 14; Lafeuille et al. 2023. Foods, 12; Jatmiko et al. 2019. IOP Conf. Ser.: Earth Environ. Sci. 251.

Nutrient content in selected species of micro- 
and macroalgae tested in aquafeeds



Mikroalger i laksefôrMicroalgae in salmon feeds



Digestibility of macronutrients from 
Phaeodactylum tricornutum

72%

Atlantic salmon  (315 g)

58%

Source: Sørensen et al. 2023 Aquaculture 569 

79%

85%

62%

71%

Nutrient digestibility in 
biomass

Nutrient digestibility in diets
with the biomass

76%

87%

Biomass intact 
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Digestibility of macronutrients from 
Schizochytrium sp.

94%

Nutrient digestibility in
Schizochytrium biomass 

(30%)

Atlantic salmon

67%

Nutrient digestibility in 
diets with Schizochytrium

biomass (30%)

89%

83%

27.9 g

Nutrient digestibility in diets
with Schizochytrium oil (9%)

94%

90%

31.9 g
Atlantic salmon

Source: Tibbetts et al. 2020. Aquaculture 520; Hart et al. 2021 Aquaculture 533; Bélanger et al.  2021. Animals 11

Protein
Lipid



Microalgae as a source of bioactive compounds

* Galanakis C.M., 2017. Food Bioactives and Health. 

▪ Phytochemicals capable of regulating metabolic functions and leading to 
beneficial effects; or having therapeutic potential

▪ Effects – antioxidant, anti-inflammatory, antimicrobial or modulating metabolic 
processes

▪ Polyunsaturated fatty acids
▪ Carotenoids
▪ Polyphenols
▪ Glucans 



Phaeodactylum sp. in salmon feeds improves 
pigmentation 

• Skin and flesh colour of salmon fed a reference diet (left) 

or a Phaeodactylum tricornutum broken (right) diet.

PI, PB: 
Phaeodactylum fed 
groups
TI, TB: Tetraselmis
fed groups
RD- Reference  diet 
fed group
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Phaeodactylum tricornutum - Pigment 
accumulation in salmon flesh

Source: Sørensen et al. 2023 Aquaculture 569 



Phagocytic ability Phagocytic capacity

Phaeodactylum sp. in salmon feeds – enhancing 
immune cell functions 

Feed without algae: CON; Phaeodactylum containing feeds: WPL, BPL, BPH



Chlorella vulgaris: to counter intestinal 
inflammation in Atlantic salmon

Source: Grammes et al. 2013 PLOS ONE 8.



Microalgae and macroalgae biomass as ingredients
Extracts/derivatives as  functional components

Bottlenecks – volumes available and prices

EU’s initiative to promote algae as an aquafeed 
ingredient.



2017-2021: Marine Algae 
Industrialisation Consortium

2016-2020: MARINALGA4Aqua 
(Alger4laks)

2017-2021

Thank you

kiron.viswanath@nord.no
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