
Valorization of aquaculture streams using microalgae biotechnology 

to obtain mycosporine-like amino acids (MAAs)

A. Péreza, M.D. Macías-Sánchezb*, E. Villar-Navarroa, M.C. Garridoa, J.A. Peralesa

Universidad de Cádiz. aDepartamento de Tecnologías del Medio Ambiente, Instituto 

Universitario de Investigación Marina (INMAR). bDepartamento  de Ingeniería 

Química y Tecnología de Alimentos, Facultad de Ciencias. Campus de Puerto Real

E11510 Cádiz (Spain); *dolores.macias@uca.es

INTRODUCTION

Recirculation Aquaculture Systems (RAS) are undoubtedly one of the models of aquaculture production that best fit the production philosophy of "Circular Economy". The RAS

streams have a great potential for reuse and valorization, due to their high concentrations of suspended solids, organic matter and/or nitrogen and phosphorous. Therefore, the

innovative treatment solutions of these streams should incorporate technologies to recover these nutrients.

The valorization of industrial effluents is increasing in order to recover nutrients by using microalgae biotechnology. In this way, the biomass obtained can be used for the production

of biofertilizers, biogas, bioplastics or natural products of interest 1, 2 . Among the different products with high added value that can be obtained from microalgae, we can highlight the

mycosporine-like amino acids (MAAs). They can prevent the adverse consequences caused by oxidative stress due to its strong antioxidant function or free radical elimination. MAAs

are becoming important compounds of interest to supplement and/or replace commercially available sunscreens. The MAAs synthesis is very influenced by certain abiotic factors such

as UV radiation, high salinity and nutrient concentration 3.

The purpose of this study is to asses a marine aquaculture stream of a RAS system as a culture media for Phaeodactylum tricornutum, subjecting it to different stress conditions, and

to evaluate the possible production of MAAs.
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STRESS CONDITIONS

Modifying salinity: 40 ‰, 45 ‰, 50 ‰, 55 ‰

Irradiation with UV-A

UV intensity 5 7.5 W m-2

PAR radiation (constantly lit during the test) 140 mm m-2 s-1

UV exposure cycles 1 h every 2 h during 4 days

Dose of UV radiation 0.486 W h d-1

Determination of total UV-absorbing MAAs 6: The

UV absorption spectra of the 90% acetone and

100% methanol extracts were measured from 250

to 750 nm using a scanning spectrophotometer.

• AMAAs refers to the total peak area range

(308–353 nm) occupied by total MAAs.

• AChla stands for the peak area range (621–

704 nm) occupied by chlorophyll a.

Fig.1. a) P. tricornutum growth in batch with aquaculture stream and with f/2 medium, b) Evolution of absorbance per unit of biomass

and solid concentration during UV-A stress.

Fig.2. MAAs concentrations according to the salinity and solvent used.

It is observed in Fig 1a that, using f/2 medium the maximum

biomass concentration is more than double than using the

aquaculture stream. Therefore, after obtaining these results, it

was decided to carry out the stressing experiments and

determination of MAAs using f/2 culture medium. Fig. 1b

shows a 22% drop in biomass concentration and an increase

in MAAs absorbance per unit of biomass when the culture is

stressed by UV-A radiation.

Fig. 2 shows a decrease in MAAs content per dry biomass

when salinity is increasing. In general, the use of acetone 90%

allows obtaining a higher concentration of MAAs. It would be

interesting to carry out studies with lower saline

concentrations to test if the same effect is maintained. It

would be also necessary to test the combined effect of saline

stress and UV radiation.
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