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Fig 3. Chromatogram of microalgae MetOH/TBME extracts measured at 450nm for carotene (A) and 660nm for
TPC and Antioxidant Capacity chlorophyll (B) compounds. Polyphenolic compounds in MetOH extract were measured at 280nm (C).
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Fig 4. Metabolic profile of carotene and chlorophyll metabolism of D.
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salina and H. lacustris growth under different photoautotrophic lights
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Results and Discussion

D. salina had a higher growth with white LED, followed by blue, blue+red, and white The chlorophyll biosynthesis was stimulated by blue light in both microalgae. The lower
fluorescence light. On the other hand, H. lacustris had the same growth rate for white content of chlorophyll was detected with white fluorescence light. In addition, degradation
LED, blue LED, and white fluorescence light. Lower growths was observed for blue+red metabolites were detected, indicating a high turnover.

LEDs, therefore were not further evaluated (Fig. 1). Carotenes biosynthesis during the green growth phase accumulates lutein (and their
The difference in growth observed by the different lights on each microalgae suggested isomers) and PB-carotene in both microalgae with all lights. In addition, zeaxanthin,
a differential light-harvesting molecule synthesis and tolerance to these stress violaxanthin and neoxanthin were higher with blue LED followed by white LED in D. salina.
conditions. Therefore, carotenoids, chlorophyll, and polyphenols compounds were The major polyphenols identified in the MetOH extract were phloroglucinol and p-
evaluated (Fig. 2). coumaric acid in both microalgae, with higher content in the microalgae culture in
Chlorophylls and carotenes were higher in cultures at the stationary growth phase. At blue and whit LED.

this phase, the blue LED used for the photoautotrophic growth of both microalgae Overall, the photoautotrophic culture of both microalgae with blue light showed a
presented a higher amount of chlorophylls and carotenes. higher amount of bioactive compounds in comparison to the common light (White

The higher variation on antioxidant capacity and TPC was observed during the
exponential growth phase of H. lacustris and decreased drastically at the stationary
phase for both microalgae.

Acknowledgment

LED and white fluorescence light) used during the production process for
nutraceutical applications.

Variations of the light wavelength during the green microalgae phase with a The authors thank Postdoctoral FONDECYT project N°3210523, FONDEQUIP project
ohotoautotrophic culture of D. salina and H. lacustris increase the production EQM150067, Laboratorio de Compuestos Bioacctivos de la Fac. de Ingenieria Agricola
orofile of bioactive compounds. Nevertheless, focus on the correct balance (UdeC-Chillan)

oetween biomass growth and bioactive compound biosynthesis in the microalgae

green phase must be optimized. For these, mixotrophic conditions can be explored
with blue LED to increase the bioactive profile for nutraceutical applications.

Ministerio de
Ciencia,
Tecnologia,
Conocimiento
e Innovacion

UNIVERSIDAD ARTURO PRAT
DEL ESTADO DE CHILE

CONOCIMIENTO ¥ TERRITORIO Gobierno de Chile

SOCIEDAD CHILENA DE QUIMICA




