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Context and objectives

Expand the range of algae-based commercial products

and their market volume in a sustainable manner

End-product formulation & Applications
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+ Fucoxanthin and omega-3 fatty acids (EPA/DHA)
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*Food

*Feed »\
-Cosmetic _—
Pharmaceuticals

Fucoxanthin ; \
;d } DHA- o

The global fucoxanthin market is projected to be nearly 700 tons annually by 2022.
The global EPA/DHA (Omega 3) ingredients market is expected to exceed USD 5.7 billion by 2026.

©
. . . 69 ©
Nannochloropsis oceanica (EPA , Phospholipids) ® ©
Phaeodactylum tricornutum ( EPA, Fucoxanthin) © o@
Tisochrysis lutea (DHA, fucoxanthin) Q e
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Tisochrysis lutea: current max. fucoxanthin 2.7% DW,; total lipids 33.9% DW; DHA 4.9% DW.
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Tisochrysis lutea 1. Process optimization 2. Fluorescence-activated 3 Robust cell with high
cell sorting (FACS) yield of fucoxanthin

& (TéxlgaePAFIC ‘ l
on Portugal — Netherlands

5. Industrial fucoxanthin production 4. Outdoor cultivation at pilot scale (AlgaePARC)
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Fucoxanthin and lipid production

at lab and pilot scale
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“*Process optimization at lab scale

Parameters: Light, temperature, dilution rate

Cultivation mode: batch and continuous chemostat

Max. fucoxanthin content: 16.39 mg/g (50 pmol m-2 s*1, dilution rate 0.47 d-1, 30 °C)
Max. productivity: 9.81 mg L1 d-1 (300 pmol m2 s-1, dilution rate 0.80 d-%, 30 °C)

medium

Algaemist  Dilution rate 0.16-0.8 d-! y  Light intensity 50-500 pmol m=s!
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Gao, F., Teles, 1., Wijffels, R. H., & Barbosa, M. J. (2020). Process optimization of fucoxanthin production with Tisochrysis lutea. Bioresource Technology, 123894.
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Process optimization using continuous chemostat experiments
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< Outdoor fucoxanthin and lipid production at pilot scale

Reactors (biomass 1.1 g/L) Reactors (biomass 0.4 g/L) \

Fx content 18 mg/g DW Fx content 14 mg/g DW )
Fx productivity 2 mgL-1d! Fx productivity 2.4 mgL1d! AlgaePAF!C
Lipid productivity 17 mgL-td? Lipid productivity 32 mgL-td?

DHA productivity 3.2 mgL-tdt? DHA productivity 5.7 mgL-td?

v' High biomass concentration results in high fucoxanthin content.

v' Low biomass concentration results in high fucoxanthin, lipid and DHA productivities.

Semi-continuous cultivation
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% Strain improvement for fucoxanthin and lipid production
using fluorescence-activated cell sorting (FACS)
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FACS == Single-cell = Lab/pilot/industrial cultivation
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Conclusions

Q Tisochrysis luteais a promising microalgal
species for fucoxanthin and lipid production.

A Fucoxanthin and lipid productivity can be
improved by process optimization.

d FACS opens new possibilities for high-

fucoxanthin/lipid cells selection.
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Wageningen

We, MAGNIFICENT
team, are working
together for
expanding the
range of algae-
based commercial
products and their
market volume.
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