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Microalgae As a Green source for Nutritional Ingredients for Food/Feed and 
Ingredients for Cosmetics by cost-Effective New Technologies 

Do we have the basis to fuel growth …? Where will the ingredients come from…? 
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• Primary producers  

• Grow in seawater 

• No requirement for arable land 

• High productivities 

 
Lipid productivity 

Protein productivity 

Challenge: Sustainable ingredients 



Challenge: Sustainable ingredients 

Omega-3 Fatty Acids  

● Essential for Human health, namely EPA and DHA 

● Present supply is unsustainable: Fish 

● Global shortfall in omega-3 fatty acids,  

1,25 

0,3 

Need 2018 Produced 2018

Omega-3 Fatty acids (x million ton) 

High value FOOD applications 

High value COSMETICS applications 

High value FEED applicat ions 

Other CO-PRODUCTS applications 

REGULATORY market watch 

Antioxidant
s 

ß-glucans 

Bioactive peptides 

PUFA &  Phospholipids 

Fucoxanthin 

Residual biomass 



Practical diet with defatted biomass of N. 
gaditana and algal oil allowed the successful 
replacement of fishmeal (80%) and fish oil (30%)  

A consumer panel characterised algae-fed seabream as 
having a more vivid and typical operculum pigmentation  

Functional role of 
microalgae in 

gilthead seabream 

This work has been funded under the EU FP7 by 

the MIRACLES project No. 613588: Multi-product 

Integrated bioRefinery of Algae: from Carbon 

dioxide and Light Energy to high-value Specialties.  



Functional role of microalgae in Senegalese sole 

This work has been funded under the EU FP7 by the MIRACLES 

project No. 613588: Multi-product Integrated bioRefinery of Algae: 

from Carbon dioxide and Light Energy to high-value Specialties  

Diet with 1% of fucoxanthin-rich algae (P. tricornutum) 
improved immune response to stressful events in sole juveniles 

Diets with 5% of a broken cells extract of 
P. tricornutum did not affect growth, 

but significantly enhanced the survival of 
sole larvae 



New commercial & sustainable products with algae 

inside 

 Replacement of marine oil from krill and copepods in 

aquafeed 

 Replacement of fish meal by residual biomass 

resulting from biorefinery 

 Development and testing of new prototype 

cosmeceuticals 

 development of new ingredients  for the food industry 

Business plan for market expansion based on the 

ingredients produced 

Development of economic viable production of algae 

by increasing product yield and reduced operational 

costs 

Main achievements Cultivation and Harvesting 

Sustainable Ingredients production 

End-product formulation & Applications 

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwivwsrN6t7XAhWEK1AKHUWoA5UQjRwIBw&url=https://pressly.com/marketingnews/ddmarketnews/posts/global-yeast-extract-market-by-manufacturers-countries-type-and-application-fore-6939752&psig=AOvVaw3eOTH__UbV7UUujtCMa05v&ust=1511874765578668


In a MAGNIFICENT World… 

Fish larvae feed with 
algae beta-glucans 

and phospholipids  

Algae (peptides, beta-glucans, 
fucoxanthin) validated as raw 

materials in functional beverages  

Algae (peptides, 
antioxidants, 

phospholipids, 

fucoxanthin) validated as 
raw material in skin care 

products 

Algae peptides with 
defined antimicrobial 

activities and potential 

applications in food, 
feed, cosmetics, etc… 

Aquafeeds with residual 
algae biomass resulting 

from a downstream 

biorefinery approach 



Consortium: 16                       partners  


