
Evaluation and Characterization of High-Value Bioproducts Isolated 

from an Industrially Produced Microalgae  

C. Gabriel (1), M.C. Semedo(1)(2), S. Martins(1)(2), P.D. Barata(1)(3), H. Cardoso(4),         

J.L. Silva(4) 

(1)Departamento de Engenharia Química, ISEL-IPL, R. Conselheiro Emídio Navarro 1, 1959-

007 Lisboa, Portugal. +35218317172; pbarata@deq.isel.ipl.pt (2)Unidade de Geobiociências, 

Geoengenharias e Geotecnologias (GeoBioTec), FCT-UNL, Campus de Caparica, 2829-516 

Caparica, Portugal. (3)Centro de Química-Vila Real, UTAD, Quinta de Prados, 5001-801, Vila 

Real, Portugal.(4Allmicroalgae-Nactural Products, S.A., Av. Eng. Duarte Pacheco 19, 9º piso, 

1070-100, Lisboa, Portugal 

 
1. Introduction – Microalgae have attracted increasing interest due to their 

biotechnological potential, since these organisms are producers of numerous 

high-value bioactive compounds, such as proteins, polysaccharides, lipids, 

phenolic compounds, and pigments, which may exhibit potential biological 

activities. These microorganisms have found applications in the food, 

pharmaceutical, nutraceutical and cosmetic industries, but also in the production 

of biofuels, in the treatment of wastewater, among others [1,2]. 

This communication aims to present the results concerning the production of 

bioactive compounds by the microalgae Chlorococcum amblystomatis in 

autotrophic (Figure 1), autotrophic with induced stress (nitrogen source) and 

heterotrophic conditions (Figure 2). For the extraction of intracellular 

biomolecules, the following methods were performed: microwave-assisted 

extraction (MAE) and high-pressure extraction (HPE), using ethanol and KOH 

as solvent. 

The detection and quantification of total polysaccharides, sulphated 

polysaccharides, β-glucans, neutral sugars, chlorophylls, phenolic compounds, 

flavonoids, total protein, and lipids were carried out, using colorimetric methods 

[3,4]. 

 

2. Results and Discussion – The biomass grown under heterotrophic conditions 

showed, generally, a higher content of total and sulphated polysaccharides, when 

compared with the autotrophy control condition. However, β-glucans were not 

detected in this growth condition. On the other hand, the autotrophic condition under stress presented, 

roughly, twice the content of total polysaccharides compared to the control, but similar content of 

sulphated polysaccharides. The higher content of total protein was detected in the biomass cultivated 

under heterotrophic conditions. Thus, it is possible to infer that under the latter conditions the 

performance of the biomass in terms of total and sulphated polysaccharides is superior to autotrophic 

conditions and that nutrient stress leads to an increase of total polysaccharides production. 

 

3. Conclusions – The induction of stress at the nitrogen source is a factor that allows to increase the total 

polysaccharides from Chlorococcum amblystomatis. It was also observed that the growth in heterotrophic 

conditions, in addition to being faster, allows to obtain higher content of total and sulphated 

polysaccharides in comparison to autotrophy conditions. Generally, polysaccharides are biomolecules that 

exhibit important biological activities. Its presence in the evaluated extracts may provide an opportunity 

for its incorporation into food, nutraceutical, and pharmaceutical formulations. 
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Figure 1. Cultivation of C. 

amblystomatis in autotrophic 

conditions. 

Figure 2. Cultivation of C. 

amblystomatis in 

heterotrophic conditions. 
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