2 Microalgae pigments : Structures,
properties, extraction/purification

and applications
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2 The four types of mi
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Chlorophylls and derivatives  All microalgae and cyanobacteria
(+ seaweeds)

Carotenoids All microalgae and cyanobacteria
(+ seaweeds)

Phycobiliproteins Rhodophyceae and cyanobacteria
(+ seaweeds)

it Dolvehenol Recent demonstration in
olyphenols brown microalgae
07 ok Still poorly studied but high
HO O . .
| :©\ interest for cosmetics
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Serive B, et al. (2017) Community analysis of pigment patterns from 37 microalgae strains reveals new carotenoids and porphyrins

characteristic of distinct strains and taxonomic groups. PLOS ONE 12(2): e0171872.
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Main properties Extraction/purification  Markets and application
At lab/industrial scale
Food and cosmetics

Supercritical CO,

Porphyrins
P Maceration/soaking in
Apolar to moderatel lar ethanol/acetone Tumor and antibacterial
polar o mo Y PO photosensitizers for
: phototherapy
o Deep green pigments Ultrasonication
’ Some polar derivatives are gray
CH . . .
’ (e.g. pheophorbide a) __ . Microwaves-assisted Estimated price
i S (Pharma grade)
= Thermolabile > 40°C 4

Car

. Photosensitive Chl a:200 €/mg

~o

A

. Chromatography Pheophorbide a.
(column, TLC, Flash, 450€/100 mg
preparative HPLC, CPC)
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2 Phycobiliproteins

Main properties Extraction/purification Markets and application
At lab/industrial scale

Food (Beverages) and
Maceration/soaking in cosmetics
Water followed by column
purification (size-exclusion Fluorochromes coupled

chromatography) to remove to antibodies for
other proteins immunofluorescence

(diagnosis, cell biology)

Proteic pigments containing
linear tetrapyrollic
chromophores

Highly polar and highly
fluorescent
Supercritical CO,

3 main pi t
Al PIEmeErs Estimated price

Phycocyanin (Blue) Ultrasonication
Phycoerythrin (Pink) (Pharma grade)
Allophycocyanin (Gray) Microwaves-assisted C-PC from Spirulina

, o 20 €/mg
Thermolab.ll.e >40°C Chromatography R-PE from rhodophytes
Photosensitive (column, TLC, Flash, 150€/mg

preparative HPLC, CPC)



2 Carotenoids
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Main properties

Terpenic pigment
C30 to C50

Moderately polar to
highly apolar

Examples of pigments
with industrial interest
B-carotene
Astaxanthin
Fucoxanthin
Zeaxanthin

Thermolabile>56°C
Photosensitive

Extraction/purification
At lab/industrial scale

Maceration/soaking in
ethanol./acetone

Ultrasonication
Microwaves-assisted

Supercritical CO,

Chromatography
(column, TLC, Flash,

preparative HPLC, CPC)

Precipitation
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Markets and application

Food and cosmetics
Colorants
Antioxidants, anti-
inflammatory, eye health

Anticancer, pro-apoptotic,
antimetastatic,
chemosensitization
Cancer-preventive
Pro-vitamin A
Photoprotective
Fragrance

Estimated price (pharma

grade)
B-carotene 750 €/kg
Astaxanthin 2500 €/kg
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) Conclusion on microalgae pigme

Positive points

A very high chemical diversity

Most microalgae pigments have no oral
toxicity in humans

Biological, photophysical and pharmacological
activities of high interest for food, feed,
cosmetics and health applications

High value allowing good valorization of algal
biomass by bio-refinery

The biological and physical behaviour of these
pigments is well known allowing high yields
extraction and efficient purification processes
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Points to improve

Only few pigments are purified at industrial
scale, many bioactive pigments are not sold in
high amounts, high cost and energy to purify
them

Many in vitro and animal studies confirm their
potential for health but only few have obtained
a market authorization because of development
costs and restrictive legislation

Need to find new innovative applications
(e.g. microalgae pigments as chemosentisizers
to anticancer drugs, or for antibacterial
phototherapy).
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Thank you.foeryour-attention!
Contact : laurent.picot@univ-Ir.fr

Please visit the Interreg EnhanceMicroalgae website
https://www.enhancemicroalgae.eu/
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