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1. Introduction – Microalgae represent one of the most promising highly sustainable sources for the 

production of new bioactive compounds, with applications in several industries [1]. Porphyridium 

cruentum is a red microalgae that excretes into its environment extracellular polymers, which are mainly 

exopolysaccharides (EPS), with antioxidant, antibacterial, antiviral, antitumor and antihyperglycemic 

activities [2]. With the aim of obtaining EPS, the P. cruentum biomass was produced under autotrophic 

conditions using different concentration levels of nitrogen sources and until the beginning of the 

stationary phase. The EPS solubilized in culture medium were isolated applying the conventional 

alcoholic precipitation and by ultrafiltration as an alternative process. The content of extracellular 

compounds was quantified by colorimetric methods and their antioxidant activities were also investigated. 

FTIR spectroscopy was used to provide structural information of active functional groups in EPS. [1]. 

 

2. Experimental – P. cruentum cultures were grown at Allmicroalgae facilities under autotrophic 

conditions in closed systems, in a laboratory scale (2 L flask cultures) with artificial light and in a pilot-

scale in a flat panel photobioreactor (67.5 L) with natural light, in a culture medium containing different 

levels of nitrogen source (6 mM and 18 mM NO3
-). Solubilized EPSs were precipitated by addition of 2-3 

volumes of propanol (95%, v/v) and ethanol (90%, v/v), with or without overnight incubation (-20 ºC) 

and with 48h incubation (4 ºC) [3]. Alternatively, to this conventional procedure, in order to use an 

ultrafiltration process to isolate EPSs, a polymeric membrane of cellulose acetate was developed having 

MWCOs of 100 and 200 kDa. The detection and quantification of total EPSs, sulphated EPSs and neutral 

EPSs were determined following well-established methods [4]. The antioxidant activities were also 

analyzed in vitro , by DPPH radical and ABTS radical scavenging capacity assays [5]. Since 

carbohydrates show high absorbance in the so-called fingerprint region of FTIR spectrum (1200–950 cm-

1), this technique was employed for its detection [1]. 

 

3. Results and Discussion – The P. cruentum produced in indoor howed a more stable growth and higher 

concentration of biomass when compared with the biomass produced in the flat panel photobioreactors, 

since the growth conditions are more controlled and are not subjected to environmental factors.  

A nitrogen source content of 6 mM NO3
- is expected to lead to increased production of extracellular 

compounds, namely EPSs with several biological activities.  

 

4. Conclusions – Studies regarding the characterization of EPSs produced are currently in progress, with 

main focus on those developed under the 6 mM concentration of nitrogen source. These compounds, due 

to their biochemical properties, have potential to be used in challenging areas, such as biomedical and 

food engineering. 
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