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Astaxanthin

Artic Shrimp Green Algae
Salmon Krill (Pandalus Borealis) (Haematococcus pluvialis)

5 ppm 120 ppm 1200 ppm 40000 ppm -
*Astaxanthin Concentration (ppm)
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Astaxanthin is employed as
healthy food and many
clinical studies revealed its
possible role in human
disease treatment
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Moreover: 7

- never becomes a prooxidant

- has anti-inflammatory properties

- suppresses a number of different
inflammatory pathways

- Recommended dosage of astaxantin is in - Acceptable daily intake up to 0.2
the rage of 4-12mg/day = mg/kg per day in adults
‘ 1‘ :*‘k{-;
APPROVED - efsam

. _ European Food Safety Authority
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GLOBAL MARKET IS DOMINATED
BY SYNTHETIC ASTAXANTHIN

SYNTHETIC ASTAXANTHIN SHOWS :
ANTIOXIDANT
ACTIVITY WITH RESPECT TO -_
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NATURAL ASTAXANTHIN

Adapted on
Capelli et al.
2012
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GLOBAL MARKET IS DOMINATED
BY SYNTHETIC ASTAXANTHIN

SYNTHETIC ASTAXANTHIN SHOWS
ANTIOXIDANT
ACTIVITY WITH RESPECT TO
NATURAL ASTAXANTHIN
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GLOBAL MARKET IS DOMINATED

BY SYNTHETIC ASTAXANTHIN

SYNTHETIC ASTAXANTHIN SHOWS
ANTIOXIDANT
ACTIVITY WITH RESPECT TO
NATURAL ASTAXANTHIN
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NATURAL ASTAXANTHIN

SYNTHETIC ASTAXANTHIN
0
OH

NOT FOUND IN HIGHER PLANTS!
NOT PRESENT IN CYANOBACTERIA!
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MAIN SOURCES OF NATURAL
ASTAXANTHIN ARE EUKARYOTIC
GREEN ALGAE
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S CAN WE FIND OTHER SOURCES FOR
ASTAXANTHIN®

THE CASE OF CHLAMYDOMONAS REINHARDTII:

- Model organisms for green algae
- Biotechnological tool available
- Strains with improved productivity already available
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THE CASE OF CHLAMYDOMONAS REINHARDTII:

- Protein content: 40% T 1‘
- FAO/WHO values (0.9-1.9) »PROVED
- Fatty acid predominantly unsaturated (42% ALA) APPROVE

- Iron content ~1mg/g of dry weight
- Selenium content ~10 ug/g DW

Darwish et al., Appl. Sci. 2020, 10(19),
6736;
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https://doi.org/10.3390/app10196736
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THE CASE OF CHLAMYDOMONAS REINHARDTII:

* C. reinhardltii significantly mitigated weight : v __»I
loss in a murine model of acute colitis. . A i odelof ] Welght change

acute colitis
|
i Q

» C. reinhardtii positively impacted

gastrointestinal symptoms in humans. Whole-cell mm.mh Fruency of
("""'"”’-‘?“‘““"’W“’ gastrointestinal symptoms
. oo reinhardiii
* C. reinhardtii had no adverse effect on the -~
microbial composition of participants g
Eenssnin B0ns
X . Humans mllx varying Composition of gut
Fields et al. Journal of Functional Foods, 2020 gastrointestional symptoms microbiome
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https://doi.org/10.1016/j.jff.2019.103738
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S CAN WE FIND OTHER SOURCES FOR
ASTAXANTHIN®

two different pathway for astaxanthin
biosynthesis in both cases BKT is the key
enzyme required

THE CASE OF CHLAMYDOMONAS REINHARDTII:

Phytoene
PDS | : _
. . . .. o I Canthaxanthin
BKT sequence is present in C. reinhardtii L.carotene iy L
ZDS,CRTISO | . e R N féﬁwwméb’“
i / NP P Y B-Carotene ° Astaxanthin
" Lycopene !
BKT sequence is poorly expressed LCYBM [IVSUNNNNS oS BKT
a-carotene : Zeaxanthin
CHYE | zer |1 VDE
No astaxanthin was ever found in C. reinhardtii WW 2
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RED/ORANGE PHENOTYPE IS
VISIBLE BY EYES
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GROWTH ANALYSIS IN DIFFERENT CULTIVATION SYSTEM
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>85% of astaxanthin in C. reinhardtii can be extracted by in vitro digestion
simulation vs. 0.35% in the case of H. pluvialis
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= ) - can be considered as potential superfood in closed

systems

Astaxanthin production in is possible using endogenous bkt

High production yields can be obtained with extremely simple systems
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MICRO-ECOLOGICAL
LIFE SUPPORT SYSTEM
ALTERNATIVE

THANK YOU.

Prof. Matteo Ballottari
UNIVERSITY OF VERONA

Matteo.ballottari@univr.it

www.melissafoundation.org

Follow us

00000




PARTNERS

Eesa wills

European Space Agency F D lI NDATI ﬂ N
TTE ) .... ....
ENGIN —— ¢ o° % : SHERPA University
@ SH IEVNE-I-R S ITY STUDIECEINEUM VOOR KERNENERGIE : :: ‘... ..: ESEATCII’ Ct' SL)’S 'eAms " Of A n twe r p

U"B ’
UNIVERSITE

Universitat Autbonoma Clermont
de Barcelona Auve rgne

UNIVERSITY | MONS

Q/(GM Université de Mons

Wil >~ VIto

UNIL | Université de Lausanne



