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The low lutein content and high production cost are always the main issues which limits the commercialization of microalgae lutein production. These issues could be resolved through effective
engineering operation strategies to comply with higher lutein content and productivity in a large-level scale, hence, both the production cost of microalgae and lutein product cost could be decreased. We
had conducted various microalgal lutein production strategies in this study under mixotrophic growth and cultivation modes integration. Developing microalgal strains with the ability to accumulate lutein
at high content with an enhanced production rate appears to be the key to the success of commercializing microalgae-based lutein. In this study, we used random mutagenesis as a strategy for strain
improvement to enhance the lutein production of C. sorokiniana MB-1, while the MB-1-M12 was obtained the best performance on mixotrophic mode under optimal cultivation conditions. The outdoor
cultivation of the mutant (MB-1-M12) gave similar lutein content to that obtained in indoor cultivation, whereas a decrease in lutein productivity was observed in the outdoor culture. Therefore, the
effective operation strategies were applied to enhance the lutein production performance. On the other hand, microalgal cultivation is highly water dependent, however, they could be cultivated using
wastewaters to solve this problem. We utilized aquaculture wastewater acquired from a shrimp cultivation farm to cultivate MB-1-M12. The aim of this study was to achieve high biomass and lutein
production using aquaculture wastewater. The MB-1-M12 can produce carotenoids under autotrophic, mixotrophic and heterotrophic conditions. However, the phototrophic growth 1s self-limiting because
of shading effect of light that occurs as cell density increases, while the carotenoids belong photosynthetic pigment led to the heterotrophic growth obtains low lutein content. Therefore, two-stage
cultivation of microalgae 1s not avoided for commercially viable production of microalgal lutein. We conducted the microalgal strains (MB-1 and MB-1-M12) are performed to grow under three different
cultivation methods and carried out carotenoids analysis, further metabolic analysis targeted to these cultivation conditions. According to above results, we develop the novel operation strategies for lutein
production as combing two cultivation methods (Autotrophic/Heterotrophic and Mixotrophic/Heterotrophic), which was few applied to produce lutein in the previous studies. These strategies have
important implications for commercial lutein production.
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