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Induced Synthesis of Astaxanthin from Haematococcus pluvialis
by Melatonin under Stress

CUI Jing, LITao, DING Wei, ZHAO Yongteng, YU Xuya"
(Faculty of Life Science and Technology, Kunming University of Science and Technology, Kunming 650500, China)

Abstract. Haematococcus pluvialis is a major source of natural astaxanthin due to its ability to
accumulate astaxanthin under stress conditions. In order to establish a technical system for the
regulation of efficient synthesis of astaxanthin, this experiment analyzed the effect of exogenous
melatonin (MLT) on the defense response of Haematococcus pluvialis under nitrogen deficiency
combined with high light condition. The results showed that the induction of exogenous MLT
significantly promoted the accumulation of astaxanthin under stress conditions, with the highest
content reaching 32.37 mg/g, which was 2.25 times higher than that of the control group. In addition,
exogenous MLT increased the levels of intracellular NO and mitogen-activated protein kinase
(MAPK), and upregulated the expression levels of dxs and chy, which are the key enzyme genes for
astaxanthin synthesis. This study showed that the efficient synthesis of astaxanthin in Haematococcus
pluvialis induced by exogenous MLT under high light and nitrogen stress may be related to the
increase of NO and MAPK and the expression of the enzyme genes dxs and chy.

Keywords: melatonin, Haematococcus pluvialis, astaxanthin, NO, MAPK
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Fig. 1 Effects of different treatments on biomass and

astaxantin content of H.plunalis
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