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Microalgae are photosynthetic organisms well known for their capacity to produce biomass in 
high rates, even in extreme habitats (both marine and freshwater). Furthermore, due to its 
high lipid content, microalgal biomass has been already exploited as a feedstock for next 
generation biofuels. Beyond that, microalgae can accumulate several other types of valuable 
compounds, such as high-added value biochemicals and bioactive ingredients. Thus, 
microalgal biomass can play a key role as a renewable feedstock for the concomitant 
production of multiple bioproducts, such as proteins, carbohydrates, pigments, etc., 
demonstrating this way the concept of the 3rd generation -blue- biorefinery. Besides, specific 
microalgal strains, like Arthrospira sp. (Spirulina), are already commercialized as dietary 
supplements, due to their proven richness in proteins. More generally, it is now possible to 
distinguish microalgae-derived bioproducts for their wide applications as pharmaceuticals, 
food nutrition compounds and cosmetics. Moreover, the blue biorefinery concept can also 
have a large positive environmental impact, provided that the production of multiple 
bioproducts will be carried out with simultaneous sequestration and conversion of significant 
amounts of carbon dioxide (CO2) derived from industrial flue gases and effluents. 

In this context, the present study aims to take advantage of the ability of microalgae to 
efficiently capture and convert CO2 into biomass and valuable biochemicals, following 
different fixation pathways. The objective is to initially investigate the behavior of several 
microalgal strains (Table S1 - strains coming from Greek culture collections) in the presence of 
“larger-than-normal” amounts of CO2 (10% v/v). The cultivation of strains is performed in lab-
scale experiments, using different nutritional media that simulate the native habitat of each 
strain. The efficacy of the cultures is evaluated by monitoring the biomass growth rate and 
concentration, as well as its content in biochemicals (i.e., proteins, carbohydrates and lipids), 
in correlation with their tolerance to excess CO2. The results show that the selected strains of 
Stichococcus sp. and Chlorella sp. exhibit unhindered growth under the presence of increased 
CO2 concentrations (Figure S1). In parallel, these species are able to adequately accumulate 
the targeted high added-value biochemicals. More specifically, Chlorella sp. ASP14 and 
Stichococcus sp. wild_UOC present the largest proteins contents (Figure S2) and Chlorella 
vulgaris TAU-MAC 1110 presents the largest lipids content (Figure S3). On the contrary, the 
effect of CO2 on Chlamydomonadales sp. and Chlorophyta sp. is significant, as it clearly 
inhibits their normal culture growth (Figure S1), though it regulates their metabolism towards 
large carbohydrates contents (Figure S4). It should be noted that Stichococcus sp. wild_UOC 
exhibits also the largest biomass concentration (Figure S5), which in combination with the 
derived biochemical contents of this strain, promote it as the most promising species. In the 
next step, the selected strain will used in scaled-up photo-bioreactors that will be coupled 
with the CO2-rich effluents and exhaust gases of the Greek Public Power Company.  
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Table S1. Microalgal strains investigated in the present study 

Strain Code of Reference 

Arthrospira cf. fusiformis TAU-MAC 0113 (Nigrita M1) 

Chlamydomonadales TAU-MAC 3510 

Chlorella sp. ACA17 

Chlorella sp. ASP14 

Chlorella vulgaris TAU-MAC 1110 

Chlorophyta TAU-MAC 3917 

Komarekiella TAU-MAC 0117 

Stichococcus sp. wild_UOC 

 

 

 

Figure S1. Plots of growth rates (depicted as measurements of optical density vs. time of 
cultivation in days) of the investigated microalgal strains.  

 



29th European Biomass Conference and Exhibition (EUBCE 2021) 
TOPIC 1: SUSTAINABLE RESOURCES FOR DECARBONISING THE ECONOMY 

1.4 Algae and aquatic biomass production systems 

 

Figure S2. Proteins content of the microalgal strains, expressed on dry matter basis (%). 
 

 
Figure S3. Lipids content of the microalgal strains, expressed on dry matter basis (%). 

 

 
Figure S4. Carbohydates content of the microalgal strains, expressed on dry matter basis (%). 
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Figure S5. Concentrations of dried biomass, expressed in g·L-1, for the studied microalgal 
strains. 
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