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1. Introduction - Microalgae are photosynthetic microorganisms able to produce a huge variety of 

compounds. Microalgal growth, and the quantity and quality of the compounds produced, are influenced 

by several factors such as nutrient availability, temperature, and light (wavelength, intensity, and 

photoperiod) [1]. During microalgae cultivation, stress factors can boost the accumulation of products of 

interest, such as lipids, carbohydrates, and carotenoids. The exposure to high light intensities during 

microalgae cultivation intends to stress microalgae and make them accumulate higher contents of lipids 

and carbohydrates that can be further used to produce biofuels (biodiesel and bioethanol) [2]. This study 

evaluated the effect of high light intensity stress on the growth, nutrient assimilation, and biochemical 

composition of Chlorella vulgaris in the late-exponential and stationary growth phases. 

 

2. Experimental - The experiments were conducted in 1-L flasks using synthetic wastewater. Light-

emitting diodes (LEDs) at two irradiance values were tested: LI-1 (291 μmol m-2 s-1) and LI-2 (1107 μmol 

m-2 s-1). The nutrient uptake and the biochemical composition of the biomass in terms of lipids, 

carbohydrates, and chlorophylls were analysed at the late-exponential and stationary growth phases. 

 

3. Results and Discussion - The obtained results demonstrated that the highest biomass productivities 

and growth rates were achieved in cultures grown under the highest light irradiance, (172±12) mg L-1 d-1 

and (0.53±0.02) d-1, respectively. Moreover, with LI-2 conditions, the N-NO3 and P-PO4 removal 

efficiencies at the late-exponential growth phase reached (97.6±1.0)% and (97.2±2.4)%, respectively, 

whereas at the lowest intensity conditions N-NO3 and P-PO4 removal efficiencies only reached 

(59.9±3.1)% and (77.6±3.1)%. At the end of the stationary phase, both light conditions promoted N-NO3 

and P-PO4 removal efficiencies above 98% and 99%, respectively. The exposure to LI-2 conditions led to 

a higher accumulation of lipids at the end of the stationary phase (13.0±0.3)%, compared to LI-1 

conditions (9.2±1.1)%. Also, with the lowest light intensity, the lipid content decreased between the late-

exponential phase and the stationary phase, while with high light intensity the lipid content increased 

between those phases. The carbohydrate content in the stationary phase was also higher with LI-2 

irradiance, (22.5±1.2)%. On the other hand, chlorophyll content was higher under LI-1 conditions, 

(0.64±0.01)% compared to LI-2, (0.17±0.01)%, which shows the stress effect of high light intensity 

conditions. 

 

4. Conclusions - The results indicate that the C. vulgaris growth under the highest light intensity led to 

higher growth rates, efficient nutrient uptake and higher contents of lipids and carbohydrates. Moreover, 

the application of stress factors, in this case, high light intensity, during C. vulgaris cultivation seems to 

be a promising technique to promote lipids and carbohydrates accumulation, important feedstocks for 

potential biofuels production. 
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