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Mogelijkheden voor zeewier/microalgen in voeding
Opportunities for Seaweed/Microalbgae in food

Hoe algen de smaak van de Europese consument kunnen veroveren? 

How can algae discover the taste of European Consumer?

Johan ROBBENS
AlgenEvent ‘Mei is AlgenMaand’
4Mei 2022
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 Food Security Feeding the world

 Protein transition Shift away from animal proteins

• Search for alternative sources

 New niche and more demand for vegetarian and vegan
products

• Algae ‘Micro/Macro algae’ offer opportunity to fill that gap

• Why?

• Several reasons: 

• High diversity of species

Protein rich, lipid rich, high nutritional value….

Sustainable production

Algae - Food of the Future? 
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Algae! What?

Microalgae: Unicellular
200.000 to 800.000 different species

Macroalgae: Multicellular- Seaweed
Green macroalgae- Chlorophyta (Ulva)  
Brown macroalgae- Phaeophyta (Saccharina)   
Red macroalgae- Rhodophyta (Dulse) 

Tetraselmis

Dunaliella NannochloropsisChlorella
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Microalgae: Unicellular
Number 200.000 to 800.000 species

Tetraselmis

Dunaliella NannochloropsisChlorella
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Algae! What?

Macroalgae: Multicellular- Seaweed
Green macroalgae- Chlorophyta (Ulva) 
(4000 species)
Brown macroalgae- Phaeophyta (Saccharina) 
(2000 species)
Red macroalgae- Rhodophyta (Dulse) 
(6500 species)
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Algae- Food of the future- different aspects

Aspects for Food
• Nutritional
• Functional-Techno-Functional aspects

• Taste/Flavour/Sensory aspects
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Algae and Nutrition Food of the future- Nutrition

Macronutrient
• Protein
• Lipids
• Polysaccharides
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Algae and Nutrition Food of the future- Proteins- Quantity!

Macronutrient
• Protein

Macroalgae

Microalgae

Chicken: 20%
Egg: 47%
Beef: 17%
Macroalgae: 25%
Microalgae: 50%
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Algae and Nutrition Food of the future- Proteins- Quality

Macronutrient
• Protein
•

Protein quality of algae good profile

Not for other plants- Algae supplements and Vegan!



IL
V

O

Algae and Nutrition Food of the future- Lipids - Quantity and  Quality

Macronutrient Lipids
• Quantity: Range 

Fish: 1-20%
Beef: 5-15%
Egg: 10%
Microalgae: 5-40%
Macroalgae: 5-15%
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Algae and Nutrition Food of the future- Lipids – Quantity and  Quality

Macronutrient Lipids

• Quality-,high quality
• PUFA
• high amount of Omega_3

• EPA: C20:5, n-3) – algae, seaweed, fish
• DHA: C22:6, n-3) – algae, seaweed, fish
• ALA- nuts, seeds

Seaweed and algae are important sources 

of omega-3 for people on a vegetarian or 

vegan diet, as they are one of the few 

plant groups that contain DHA and EPA.
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Algae and Nutrition Food of the future- polysaccharide -Quantity and  Quality

Quantity: 4-45% 

Quality:
Macronutrient
• Polysaccharide- Important as dietary fiber

Soluble DF: 
• Alginate, laminarin, fucoidan in brown seaweeds,
• Carrageenan, agar and agarose in red seaweed
• Ulvan of green seaweeds  
Insoluble DF
• Cellulose, lignin, hemicellulose and starch

Health effects

Functionally important
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Algae and Functional Food of the future  
Algae and Functional food aspects

Techno-Functional Properties of Algae
Talk  Geert Van Royen
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Algae and Food of the future  

Considering 

• Quality and quantity of macronutrient is excellent
• Functionality with high potential
• Micronutrient is excellent (vitamins, pigments, ions…-

not covered here)
• Bioactive compounds (Anti-oxidant, anti-inflammatory, 

anti-microbial…- not covered here)

There is a  high potential of algae for food of the future,

But…. The  current market 
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Current Algae Market  

A. platensis

Microalgae- limited species and limited amount
Spirulina 1- 2%
Chlorella 1 -2%

Macroalgae
2-10% seaweed (Saccharina)
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Algae

Current market

Microalgae- limited species and limited amount
Spirulina 1- 2%
Chlorella 1 -2%

Macroalgae
2-10% seaweed (Saccharina)



IL
V

O

Algae and Functional Food of the future-
Business
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Algae and Functional Food of the future-
Algae and Functional aspects

Algae and negative
connotation with
taste/flavour and consumer
acceptance

Authors reported that higher algae concentrations
(depending on algae species and end product) 
resulted in negative effects on colour and flavour, 
which decrease consumers’ acceptance



IL
V

O

 Food Security Feeding the world

 Protein transition Shift away from animal proteins

• Search for alternative sources

 New niche and more demand for vegetarian and vegan
products

• Algae ‘Micro/Macro algae’ offer opportunity to fill that gap

• Why?

• Several reasons: 

• High diversity of species

Protein rich, lipid rich, high nutritional value….

Sustainable production

Algae - Food of the Future? 
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However so far Algae are NOT a part of ‘our’ (European) food basket 
• EU consumers are not used to consume algae
• Often a negative connotation

How to convince? 
 Taste

Within ValgOrize we want to sustainably produce 
algae with a good flavour/taste that is appreciated
by the European consumer ‘European Taste/Flavour’.

European BiomassEuropean Biomass

Food Security Feeding the world

• Protein transition

• Search for alternative sources

• Algae ‘Micro/Macro algae’ offer opportunity to fill that gap

 Protein rich, lipid rich, high nutritional value
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European Biomass - Macroalgae and Microalgae

1-100 µm

Seaweed/Macroalgae Microalgae

Algae for a ‘European flavour’ 

Tetraselmis

Dunaliella NannochloropsisChlorella



© Flanders’ Food

Flavour/Palatability = combined Aroma, Taste, Mouth Feeling  (and colour)

Mouth Feeling
texture: polysaccharides

Aroma
volatile compounds

Taste: different basic tastes

free AA, ribonucleotides, sugar, salt

Colour
pigments

Umami

Assessing compounds
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TasteAroma Textural mouthfeel

FLAVOUR

Free amino acids

Ribonucleotides

Glutamic acid 
Umami,  Sweet, Bitter, Salt 

Volatiles

ProteinFatty Acids
Sulfur-compounds

Dimethyl sulphide

Hexanal

Inosine monophosphate (IMP)

Vegan product with seafood taste based on microalgae! 
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Molecules for a good taste!

FAA

Taste attribute

Chl Dun Iso Nan Pha Rho Ske Tet Pal Lam Sac Ulv Und

Cod 

fish

Crab

extr

Shrimp 

extract Lobster

Lobster 

extract Mussel 

Shrimp 

extract

Coal

fish

Phenylalanin
e Bitter (-) 1.4 1.9 0.6 1.4 1.0 0.5 1.3 1.1

Tyrosine Bitter (-) 2.5 3.0 1.8 2.2 1.2 0.8 1.3 1.0 1.0

Leucine Bitter (-) 2.3 0.8 0.8 1.3 1.0 1.3 0.7

Methionine
Bitter/sweet/umami (-

) 0.5 1.4 0.9 1.3 0.8

Isoleucine Bitter (-) 3.0 2.9 0.8 1.4 1.4 0.9 1.7 0.4 0.4 0.4 0.6

Valine Sweet/bitter (-) 1.8 9.9 9.3 0.5 3.3 0.9 1.6 0.4 2.0 1.7 1.3 1.2 1.0 0.9

Histidine Bitter (-) 0.5 1.9 1.7 0.6 1.2 1.3 0.6 0.5 1.2 0.4 0.8

Arginine Bitter/sweet (+) 1.1 15.1 7.5 2.6 7.4 25.2 6.5 9.2 20.8 6.6 5.6 6.1 3.0 0.5

Tryptophan Bitter (-) 0.5 0.7 0.9 0.5 0.5
TAV (Bitter) 3.6 0 32.4 0 31.2 3.2 13.3 27.5 8.6 2.2 1.3 0 0 0.5 19.3 29.4 10.2 13.4 8.6 8.7 0.8

Threonine Sweet (+) 0.8 1.3 1.6 0.5 0.4 0.4

Serine Sweet (+) 2.5 3.8 1.5 1.2 1.3 0.5 1.2 1.8 1.0 0.9 3.5 0.9

Alanine Sweet (+) 5.8 13.3 14.6 2.3 12.7 3.5 0.9 6.9 0.6 4.2 1.3 2.7 3.3 3.5 2.5 3.4 2.2 1.3

Proline Sweet/bitter (+) 0.7 9.3 1.3 1.1 0.4 0.7

Glycine Sweet (+) 0.7 0.7 0.5 0.6 1.2 22.4 1.7 1.2 22.7 2.1

Lysine Sweet/bitter (-) 3.1 3.2 2.5 0.7 2.8 0.6 1.4 1.4 0.4 0.7 0.7 0.8 1.0
TAV(Sweet) 5.9 0 16.5 0 22.7 3.1 12.9 4.3 0.6 0 6.2 1.3 3.2 2.6 4.9 27.9 6.4 4.3 27.9 5.1 1.4

Glutamic acid Umami (+) 8.1 0.1 8.6 1.6 38.1 3.0 23.9 18.9 1.8 0.1 4.6 3.4 4.1 1.6 1.6 3.0 2.5 2.8 7.0 2.3 1.2

Aspartic acid Umami (+) 0.7 2.8 0.9 0.5 1.2 1.1 0.1 0.2 0.1 0.2 0.2 0.2 0.3 0.3 0.3 1.7 0.2 0.1
TAV(Umami) 9.9 0.1 14.3 1.7 42.2 4.2 27.1 21.1 2.0 0.1 6.2 3.9 4.9 2.1 2.9 4.5 3.7 4.0 10.0 3.2 1.6
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Molecules for a good taste!

FAA

Taste attribute

Chl Dun Iso Nan Pha Rho Ske Tet Pal Lam Sac Ulv Und

Cod 

fish

Crab

extr

Shrimp 

extract Lobster

Lobster 

extract Mussel 

Shrimp 

extract

Coal

fish

Phenylalanin
e Bitter (-) 1.4 1.9 0.6 1.4 1.0 0.5 1.3 1.1

Tyrosine Bitter (-) 2.5 3.0 1.8 2.2 1.2 0.8 1.3 1.0 1.0

Leucine Bitter (-) 2.3 0.8 0.8 1.3 1.0 1.3 0.7

Methionine
Bitter/sweet/umami (-

) 0.5 1.4 0.9 1.3 0.8

Isoleucine Bitter (-) 3.0 2.9 0.8 1.4 1.4 0.9 1.7 0.4 0.4 0.4 0.6

Valine Sweet/bitter (-) 1.8 9.9 9.3 0.5 3.3 0.9 1.6 0.4 2.0 1.7 1.3 1.2 1.0 0.9

Histidine Bitter (-) 0.5 1.9 1.7 0.6 1.2 1.3 0.6 0.5 1.2 0.4 0.8

Arginine Bitter/sweet (+) 1.1 15.1 7.5 2.6 7.4 25.2 6.5 9.2 20.8 6.6 5.6 6.1 3.0 0.5

Tryptophan Bitter (-) 0.5 0.7 0.9 0.5 0.5
TAV (Bitter) 3.6 0 32.4 0 31.2 3.2 13.3 27.5 8.6 2.2 1.3 0 0 0.5 19.3 29.4 10.2 13.4 8.6 8.7 0.8

Threonine Sweet (+) 0.8 1.3 1.6 0.5 0.4 0.4

Serine Sweet (+) 2.5 3.8 1.5 1.2 1.3 0.5 1.2 1.8 1.0 0.9 3.5 0.9

Alanine Sweet (+) 5.8 13.3 14.6 2.3 12.7 3.5 0.9 6.9 0.6 4.2 1.3 2.7 3.3 3.5 2.5 3.4 2.2 1.3

Proline Sweet/bitter (+) 0.7 9.3 1.3 1.1 0.4 0.7

Glycine Sweet (+) 0.7 0.7 0.5 0.6 1.2 22.4 1.7 1.2 22.7 2.1

Lysine Sweet/bitter (-) 3.1 3.2 2.5 0.7 2.8 0.6 1.4 1.4 0.4 0.7 0.7 0.8 1.0
TAV(Sweet) 5.9 0 16.5 0 22.7 3.1 12.9 4.3 0.6 0 6.2 1.3 3.2 2.6 4.9 27.9 6.4 4.3 27.9 5.1 1.4

Glutamic acid Umami (+) 8.1 0.1 8.6 1.6 38.1 3.0 23.9 18.9 1.8 0.1 4.6 3.4 4.1 1.6 1.6 3.0 2.5 2.8 7.0 2.3 1.2

Aspartic acid Umami (+) 0.7 2.8 0.9 0.5 1.2 1.1 0.1 0.2 0.1 0.2 0.2 0.2 0.3 0.3 0.3 1.7 0.2 0.1
TAV(Umami) 9.9 0.1 14.3 1.7 42.2 4.2 27.1 21.1 2.0 0.1 6.2 3.9 4.9 2.1 2.9 4.5 3.7 4.0 10.0 3.2 1.6



Expert Taste Panel

Trained expert taste panel
• Scoring of taste
• Scoring of descriptors/attributes

Approved by ethical commitee, based on in 
depth analysis for food safety (microbial, 
contaminants)

Tasting of (micro)algae with high potential
but that are so far not approved as Novel
Food



Evaluation of algae biomass – Chemical analysis  

1-100 µm

Volatile compounds

Chemical analysis
• Volatile compounds
• Taste compounds

 Umami
 Bitter
 …



Evaluation of algae biomass by taste panel

1-100 µm
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Link umami score and chemical umami markers (EUC)

EUC: Equivalent Umami Concentration
is the quantitative parameter introduced to describe umami intensity in food, based on the 
concentration of umami amino acids and 5′-nucleotides

Microalgae1

Sample EUC Umami Score Bitter Score

MicroAlgae1 284 5 3.5

MicroAlgae2 219 3 6

MicroAlgae3 30 2 4

MicroAlgae4 21 5 3

MicroAlgae5 8 3.5 2

MicroAlgae6 5 4 1

Analytics Expert 
Panel



Evaluation of algae biomass by taste panel
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Cultivation Harvesting Wet storage Drying Dry StorageProcessing

Wet biomass Dry biomass

Lipid

N-N+

carbohydrate

Protein

Nutrient Stress

Effect of cultivation on flavour of microalgae?
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Sensory Evaluation
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N-stress for optimized
(umami)taste
Nutriënt Stress
(PhD Bert Coleman)

Light stress- cfr
Rhodomonas work of 
Christos Latsos
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Cultivation Harvesting Wet storage Drying Dry StorageProcessing

Wet biomass Dry biomass

DryingStorage Cell disruption

PUFA

O2

PUFA

O2

Effect of processing and storage on flavour of microalgae?
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Cell-disruption Drying technique

Effect of processing and storage on flavour Nannochloropsis
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Evaluation of algae biomass- taste profiles
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Algae in food?! 

Product development in ValgOrize

Session
Room Pasteur
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Algae in food? What is next? 

Interactive Session Donald

Collaboration ValgOrize/ILVO and Donald
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Algae in food? What is next? ! 

Co-creatie session with consumers
consumenten

Talk Charlotte/Veerle
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Algae in food? What is next? !

ILVO-Algen Event: Woensdag 4 Mei

Kennistransfer van ValgOrize naar de (Vlaamse) voedingsindustrie
Kennisoverdracht en eventuele begeleiding voor co-creatie door ILVO



- Special thank to Liesbet Colson and Bert Coleman for slides
- Special thank to Valentina Casciaro, Kaitlyn Vanhoutte for lab work
- Special thank to Liesbet Colson, Bert Coleman, Valentina Casciaro, Geert Van Royen, 

Barbara Duquenne, Kathleen van de Walle for the organisation of taste panel
- Special thank to Louise Pauwels, Greet Riebels for communication
- Special thank to all consortium partners for the nice collaboration
- Special thank to Interreg 2 Seas for funding

Thanks

A lot of people have contributed….



Thanks!

Flanders Research Institute for
Agriculture, Fisheries and Food

Ankerstraat 1
8400 Oostende – Belgium

T + 32 (0)9 272 25 00
F  +32 (0)9 272 25 01

Johan.Robbens@ilvo.vlaanderen.be
www.ilvo.vlaanderen.be

Further questions?

Johan.Robbens@ilvo.vlaanderen.be

mailto:Johan.Robbens@ilvo.vlaanderen.be
http://www.ilvo.vlaanderen.be/
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Conclusion

Is Algae- food of the future?? 

Explore the big diversity of microalgae/macroalgae
Taste can be an important driver
Produce ‘European quality’
Align with food producers during cultivation/harvesting

MICROALGAE
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Conclusion

Algae- food of the future?? 

Yes….

Explore the big diversity of microalgae/macroalgae
Taste can be an important driver
Produce ‘European quality’
Align with food producers during cultivation/harvesting

MICROALGAE


