BACKGROUND AND GOALS

© Natural pigments are environmetally friendly .

@ High growth rates and increased biosafety.

. Circular economy and triple bottom line approach=.
CMicroaIgae biorefineries will contribute to meet 12 UN SDG’s°.

METHODOLOGY

PRODUCT SELECTION
STRAIN SELECTION

Light sensitivity P; ts
igmen

Fig 1: Absorbance spectrum
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é Microalgae are robust production platforms for high-value bioproducts.

INTEGRATED ANALYSES OF PHOTOTROPHIC BIOMAS
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Fig 2: Solvent extraction comparison. (Increasing polarity DEE < Acetone
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Fig 3: Cyanobacteria Nutrient screen 1 (N & P Optimisation?)

AUTOMATED OPTIMISATION
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S PRODUCTION AND PIGMENT ACCUMULATION IN MICROALGAE AND CYANOBACTERIA
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PRODUCT REFINEMENT
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TARGET
Highest Optimal Pigment + Biomass
i PARAMETER
Growth rate (1) + Pigment specific absorbance
maxima

Astaxanthin

Production cost = USD 552/kg
Selling cost = USD 2500/kg

B-carotene ‘; CONCLUSION
Production cost = USD 105/kg -
Selling cost = USD 790/kg
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Solar-driven photosynthetic microalgae and
cyanobacteria offer significant new routes
for the production of sustainable natural
pigments for use in wide range of industries.

CHLOROPHYLL
279 USD million

B-CAROTENE
334 USD million

C-Phycocyanin
Production cost = USD 46/kg
Selling cost = USD 548/kg

LUTEIN
309 USD million

TECHNOECONOMIC MODELLING
OF PIGMENT EXTRACTION
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Microalgae Biorefineries
Pigments + Total proteins

Advancements in applied biotechnology will
help fast-track sustainable microalgae
production platforms (circular bioeconomy).

FUTURE PERSPECTIVES

Modelling sustainable algae coproduction
platforms - Techno Economic Analysis.
@ Sequential extraction techniques

€ Variable product yields '

y
&9 Bioprocess challenges

€) Extraction and Quality Refinement
@ Energy Efficiency.
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