From spirulina to nanoinnovation, fluorescent phycobilins to make
nano-catalysts.
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Spirulina algae is a superfood rich in protein, antioxidants, and lipids, with 2.5% of these being

unsaturated fats [1-3]. Notably, it contains a high concentration of phycobiliproteins, which are
watersoluble protein pigments with significant antioxidant properties [4]. These pigments derive their

distinctive color from chromophore groups called phycobilins, composed of an open chain of four
pyrrole rings [5]. These chromophores are directly attached to the protein via a thiol bond, which can be

broken with alcohol [6, 7]. This molecule has considerable application potential; one of its key properties
is

its ability to emit light when irradiated with visible wavelengths, making it valuable in the
pharmaceutical industry as a fluorescent protein binder [8]. Additionally, it serves as an excellent
precursor for synthesizing porphyrins, used in both pharmaceuticals and electrocatalysis. Based on
this information, we aimed to explore methods for efficiently extracting these proteins from spirulina,
purifying them to obtain a pure fluorescent starting compound [9]. Using microwaves, this precursor
enabled the production of porphyrin metal-free nano-polymer that retain fluorescent properties. These
materials have various applications, and the subsequent addition of metal ligands makes them

promising candidates for electro- and photocatalysis.



Bibliography

1. Z Khan, P.B. e P.S.B.: Nutritional and therapeutic potential of Spirulina. Curr Pharm Biotechnol. 6,
373-379 (2005)

2. Prete, V., Abate, A.C., Di Pietro, P., De Lucia, M., Vecchione, C., Carrizzo, A.: Beneficial Effects
of Spirulina Supplementation in the Management of Cardiovascular Diseases, (2024)

3. EFSA: Name of Food product: Spirulina Description of food in terms of food legislation
categories:

4. Vidana Gamage, G.C., Goh, J.K., Choo, W.S.: Natural blue colourant preparations from blue pea
flower and spirulina: A comparison stability study. Food Chemistry Advances. 3, (2023).
https://doi.org/10.1016/j.focha.2023.100457

5. Citi, V., Torre, S., Flori, L., Usai, L., Aktay, N., Dunford, N.T., Lutzu, G.A., Nieri, P.:
Nutraceutical Features of the Phycobiliprotein C-Phycocyanin: Evidence from Arthrospira
platensis (Spirulina), (2024)

6. Malwade, C.R., Roda-Serrat, M.C., Christensen, K. V., Fretté, X., Christensen, L.P.: Kinetics of
Phycocyanobilin Cleavage from C-Phycocyanin by Methanolysis. In: Computer Aided Chemical
Engineering. pp. 61-66. Elsevier B.V. (2016)

7. Roda-Serrat, M.C., Christensen, K.V., El-Houri, R.B., Fretté, X., Christensen, L.P.: Fast cleavage
of phycocyanobilin from phycocyanin for use in food colouring. Food Chem. 240, 655-661
(2018). https://doi.org/10.1016/j.foodchem.2017.07.149

8. Chen, H., Deng, J., Li, L., Liu, Z., Sun, S., Xiong, P.: Recent Progress of Natural and Recombinant
Phycobiliproteins as Fluorescent Probes, (2023)

9. Kirbas Cilingir, E., Besbinar, O., Giro, L., Bartoli, M., Hueso, J.L., Mintz, K.J., Aydogan, Y.,
Garber, J.M., Turktas, M., Ekim, O., Ceylan, A., Unal, M.A., Ensoy, M., Ari, F., Ozgeng Cinar, O.,
Ozturk, B.I., Gokce, C., Cansaran-Duman, D., Braun, M., Wachtveitl, J., Santamaria, J., Delogu,
L.G., Tagliaferro, A., Yilmazer, A., Leblanc, R.M.: Small Warriors of Nature: Novel Red Emissive
Chlorophyllin Carbon Dots Harnessing Fenton-Fueled Ferroptosis for In Vitro and In Vivo Cancer
Treatment. Small. 20, (2024). https://doi.org/10.1002/smll.202309283



