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Natural pigments are environmetally friendly 1.
Photosynthetic pigments are highly potent bioactives.
Microalgae are robust production platforms for high-value bioproducts.
High growth rates and increased biosafety.
Microalgae biorefineries will contribute to meet 12 UN SDG’s2.
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Fig 1: Cyanobacteria diazotrophic filament isolation - Percoll gradients & AB Staining
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Fig 4: Comparison of cell disruption techniques

Fig 3: Variations in molar extinction coefficient calculated
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Development and process optimisation leads to efficient recovery of valuable pigments playing
a significant role in medicinal and food industry.

Solar-driven photosynthetic microalgae and cyanobacteria offer significant new routes for the 
production of sustainable natural pigments for use in wide range of industries.
 

Fig 5: Phycocyanobilin Chromophore Degradation 
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FUTURE PERSPECTIVES
Modelling sustainable algae coproduction platforms.
Sequential extraction techniques for biorefinery.
Pigment-specific encapsulation.
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Fig 7: Stages of HT automated screens
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STRAIN-SPECIFIC PIGMENT EXTRACTION OPTIMISATION
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Overall anlaysis - Identified best disruption technique for HT screen. 

Spirulina     Scenedesmus    Haematococcus    Nannochloropsis   Chlorella

Intact cell Permeable cell Disrupted cellCell wall composition

Homogenisation    Bead milling    Lyophilisation    Freeze-thaw    Ultrasonication
Cell disruption technique

Homogenisation    Bead milling    Lyophilisation    Freeze-thaw    Ultrasonication
Cell disruption technique

O
ve

ra
ll P

ig
m

en
t c

on
te

nt
 (µ

g.
g-1

)

O
ve

ra
ll P

ig
m

en
t c

on
te

nt
 (µ

g.
g-1

)

ε (L.mol-1.cm-1) ε (L.mol-1.cm-1)

β-carotene Astaxanthin

Pigments
Fig 2: Solvent extraction comparison. 
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