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The significance of biotechnology in producing algae's primary and
secondary metabolites is substantial. Pure and single-cell algae cultivation
has been widely carried out in the past years. Although mixed cultures of
microalgae offer advantages over pure cultures, there is still limited
information regarding their performance. This research investigates the
various factors influencing the growth of two types of freshwater microalgae
in mixed culture, as well as their biological effects on growth rate, biomass,
and lipid production. The selected species included Scenedesmus sp. and
Desmodesmus armatus microalgae. After the initial culture and reaching the
appropriate concentration, the sample was transferred to the vertical
photobioreactor, and environmental factors were applied to the microalgae in
pure and mixed cultures. Next, the effects of environmental parameters and
cultivation types on biomass productivity and lipid content were examined.
The results showed that the highest amount of cell density and biomass in
the conditions of a temperature of 25 degrees Celsius, the light intensity of
3000 lux, 16 hours of exposure, and an acidity of 8 is related to the pure
culture of Scenedesmus sp., and then the mixed culture of Scenedesmus sp.
and D. armatus. The highest amount of lipid production in constant
temperature conditions of 30 °C, 18 hours of exposure, the light intensity of
4000 lux, and acidity of 9 was related to Scenedesmus sp. and then D.
armatus. Regarding the amount of biodiesel produced, the highest amount
was related to Scenedesmus sp. microalgae, followed by Desmodesmus,
under conditions of 16 hours of exposure, 4000 lux radiation, a temperature
of 25 degrees Celsius, and a pH of 8. The results indicated that the mixed
microalgae culture, in comparison to the pure culture, positively influenced
the production of biomass and cell density but negatively impacted the
production of secondary metabolites such as lipids. Notably, the percentage
of extracted biodiesel was higher in the mixed culture than in the pure
culture of D. armatus algae.
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