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Fig. 1 Cell growth curves of Chlorella sp. under N-repletion
(+N) and N-depletion(~=N) conditions
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Fig. 2 Variations of carbohydrate and starch in the cultures of
Chlorella sp. under N-repletion(+N) and
N-depletion(=N) conditions
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N-repletion(+N) and N-depletion(=N) conditions
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Fig.4 Variations of total fatty acids in the cultures of Chlorellasp.

under N-repletion(+N) and N-depletion(—=N) conditions
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Table 1

Chlorella sp. growing under different culture conditions
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EFFECT OF NITROGEN STARVATION CULTIVATION ON
CARBOHYDRATE AND LIPID ACCUMULATION IN Chlorella sp.

Zhu Shunni, Wang Yajie, Huang Wei, Wang Zhongming, Xu Jingliang, Yuan Zhenhong
(Key Laboratory of Renewable Energy, Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: The metabolic changes of carbohydrate and oil accumulation under nitrogen starvation compared to nitrogen
abundant cultivation in the Chlorella sp. was investigated. The results show that after nitrogen starvation, the cell growth
is inhibited, and the specific growth rate is reduced from 1.02 d™' to 0.48 d”'. The cells accumulate numerous
carbohydrates (66.9% of dry weight) within the first day, most of which is starch. Meanuhile nitrogen starvation triggers
oil accumulation, which lags behind starch accumulation. Through lipid fraction analysis, it is found that the major lipid
fraction under nitrogen repletion is glycolipids, which occupiy 51% of total lipids, whereas neutral lipids become the
main lipid fraction after nitrogen starvation, which occupy 87% of total lipids. From the perspective of feedstock quality,
nitrogen starved Chlorella cells are more suitable for bioethanol and biodiesel production.

Keywords: Chlorella sp.; nitrogen starvation; carbohydrate; starch; lipid; neutral lipids



