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Fig. 1 Comparison of the spectra of fluorescent white light

(WL), three different monochromatic lights, and the
combination of red, green, and blue LED lights (RGB)
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Fig. 2 Comparison of the NPQ of Phaeodactylum tricornutum

cultured under fluorescent white light (WL) and the
combination of red, green, and blue LED lights (RGB)
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Fig. 3 Comparison of the diadinoxanthin cycle of P. tricor-
nutum cultured under fluorescent white light and the
combination of red, green, and blue LED lights
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Fig. 4 Development and relaxation of NPQ in

P. tricornutum treated under different light qualities
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Abstract: Light is essential to drive photosynthetic carbon assimilation. However, light may also cause serious
oxidative damage if photosynthetic organisms captured excessive light energy without being dissipated. Diatoms
and other photosynthetic organisms dissipate excessive light energy into harmless heat by non-photochemical
quenching (NPQ) of chlorophyl fluorescence. NPQ in diatoms is regulated by the diadinoxanthin cycle and influ-
enced by various environmental conditions. This study investigated the effects of different light qualities on the
photoprotection process of Phaeodactylum tricornutum by simulating the marine environment. Cells of P. tricornu-
tum were treated under monochromatic light conditions (i.e., red, green, and blue lights) for days and stressed under
high light. Then, the kinetics of NPQ were measured. The data indicate that NPQ of the blue light group was sig-
nificantly higher than that of the other groups. Moreover, NPQ of chlorophyl fluorescence relaxed more rapidly
during the subsequent low-light period. Meanwhile, the data show that there was no significant difference in the
diadinoxanthin cycle among these groups. In conclusion, the data confirm that, compared with red and green lights,

blue light is more beneficial and maintains the high potential of NPQ in P. tricornutum.
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