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Abstract:  
 
Microalgae are photosynthetic microorganisms that have the capacity to grow under conditions of 
autotrophy, using light and assimilating carbon dioxide; heterotrophy in which they use only organic 
compounds to grow in the absence of light; and in mixotrophy, being this condition a mixture of the two 
previous ones, being able to have preferences for one of the ways of obtaining energy by the microalgae 
(Patel et al., 2017). 
In this study, the optimization of the nutritional conditions in terms of sulfur and phosphorus composition 
of Chlorella sorokiniana microalgae under mixotrophic conditions was optimized. It is known that these 
elements have a strong influence on the metabolism of microalgae, potentiating the production of 
biomass and metabolites of interest. Phosphorus is an essential nutrient in photosynthesis and its 
concentration in the medium significantly affects microalgae growth (Chu et al., 2013; Kim et al., 2012). 
Phosphorus plays an important role in lipid production when nitrogen is limiting. 
Sulfur is a macronutrient important for the growth of microalgae and is present in the process of cell 
division, protein metabolism and is a structural element of proteins, vitamins and amino acids (Golub & 
Voyevoda, 2013) .  
Changing sulphur concentration from 0.59 to 1 mM, increased biomass and carotenoid maximum 
productivities 20 and 13 %, respectively.  
Increase of phosphorus concentration from 0.54 to 3 mM, resulted in 6 and 16 % more biomass and 
carotenoid maximum productivities, respectively. In order to maximize the good productivities already 
achieved, it is necessary to optimize other nutrients, such as copper, iron and zinc. 
 
Part of this work has been supported by the European governments (INTERREG VA-POCTEP- 2014-
2020; 0055_ALGARED_PLUS_5_E). 
 
 
 
Keywords: Chlorella sorokiniana, sulfur, phosphorus, biomass, carotenoid  
 
 
References: 
 
Chu F-F, Chu P-N, Cai P-J, Li W-W, Lam PKS, Zeng RJ. 2013. Phosphorus plays an important role in 

enhancing biodiesel productivity of Chlorella vulgaris under nitrogen deficiency. Bioresour. 
Technol. 134:341–346. 

Golub NB, Voyevoda D V. 2013. Effect of sulphur compounds on cultivation process of microalgae 
Chlorella vulgaris. 

Kim W, Park JM, Gim GH, Jeong S-H, Kang CM, Kim D-J, Kim SW. 2012. Optimization of culture 
conditions and comparison of biomass productivity of three green algae. Bioprocess Biosyst. 
Eng. 35:19–27. 

Patel A, Gami B, Patel P, Patel B. 2017. Microalgae: Antiquity to era of integrated technology. Renew. 
Sustain. Energy Rev. 71:535–547. 

 
 
 
 
 
 


