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Fig.1 The effect of nitrogen starvation on the morphology
and structure of the Scenedesmus dimorphus
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Fig.2 The effect of nitrogen starvation on the biomass ac-
cumulation of the Scenedesmus dimorphus
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Fig.3 The effect of nitrogen starvation on the accumulation

of chlorophyll and carotenoid in the Scenedesmus
dimorphus
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Fig.4 The effect of nitrogen starvation on the total lipid
content and lipid components of the Scenedesmus

dimorphus
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Fig.5 The effect of nitrogen starvation on the photosynthetic
oxygen evolution of the Scenedesmus dimorphus
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Fig.6 The effect of nitrogen starvation on the maximum
photo-chemical efficiency (F,/F,) and non-photoc-
hemical quenching co-efficiency (NPQ) of Scenede-
smus dimorphus
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The effects of nitrogen starvation on lipid accumulation and
photosynthesis of Scenedesmus dimorphus

LIU Jin-li""2, WANG Jun-feng?, LIU Tian-zhong?, GAO Li-Ii?,

(1. College of Food Science and Engineering Ocean University of China, Qingdao 266003, China; 2. CAS Key
Laboratory of Biofuels, Qingdao Institute of Bioenergy and Bioprocess Technology, Chinese Academy of
Sciences, Qingdao 266101, China)

Received: Aug.,30,2012
Key words: Scenedesmus dimorphus; nitrogen starvation; lipid accumulation; photosynthesis

Abstract: The microalga Scenedesmus dimorphus could be potentially used as feedstock for biodiesel production.
However, the changes in photosynthesis during lipid accumulation are still unclear for this organism. Herein, the
effects of nitrogen starvation on the lipid content, lipid component and photosynthesis of Scenedesmus dimorphus
were studied using lipid analyzing, photosynthetic oxygen evolution and chlorophyll fluorescence methods,. The
results showed that the total lipid content was increased from (22.4 £ 0.6)% to (36.3 = 0.7)% during the nitrogen
starvation, companied by the increase of triacylglycerol from (4.6 = 1.2)% to (68.3 + 2.5)% and decrease of phos-
pholipid from (92.8 £+ 1.6)% to (26.8 £ 2.0)%. The chlorophyll content was decreased steeply while the respiration
rate was increased after 1 day nitrogen starvation treatment. The maximum photo-chemical efficiency of photosys-
tem Il (F,/F,) and non-photochemical quenching co-efficiency (NPQ) were kept in a stable level during the first
several days of nitrogen starvation, and then F,/F, decreased while NPQ increased significantly after 4 days treat-
ment. All these changes in photosynthesis might be due to 1) the defensive reaction against the excess light energy,

or 2) non-related with the energy dissipation but due to the shift from vegetative growth to secondary metabolism.
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