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Fig. 1 Fast photoresponse curves of Halochlorococcum sarcotum and Nannochloris oculata under different nitrogen limitation
times
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Fig. 2 Changes in the value of F,/F, and NPQ of Halochlorococcum sarcotum under different nitrogen limitation times
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Fig. 3 Changes in the value of F,/F, and NPQ of Nannochloris oculata under different nitrogen limitation times
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Fig. 4 Changes in the cell densities of Halochlorococcum
sarcotum and Nannochloris oculata under different
nitrogen limitation times
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Tab. 2 Changes in the biomass and chlorophyll contents of Halochlorococcum sarcotum and Nannochloris oculata under

different nitrogen limitation times
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Tab. 3 Total lipid contents, total lipid yields, and total llpld productivities of Halochlorococcum sarcotum and Nanno-
chloris oculata under different nitrogen limitation times
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Fig. 5

Fatty acid compositions (% of total fatty acid) of Halochlorococcum sarcotum under different nitrogen limitation times
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Fig. 6 Fatty acid compositions (% of total fatty acid) of Nannochloris oculata under different nitrogen limitation times
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Abstract: The present study evaluated the effects of nitrogen limitation time (0d, 1d, 2d, 4d, 6d) on various bio-
chemical parameters of Halochlorococcum sarcotum and Nannochloris oculata, including chlorophyll content, cell
density, chlorophyll fluorescence parameters, total lipid content, and fatty acid composition. For H. sarcotum, in-
crease in the nitrogen limitation time resulted in a time dependent decrease in maximum photosynthetic efficiency
(rETR1.x) as well as initial slope of rapid curve (o). In comparison to these, maximum photochemical efficiency of
PSII (F,/F,), non-photochemical quenching (NPQ), and minimum saturating irradiance (I;) showed an initial in-
crease, which was followed by a decline with further increase in the nitrogen limitation time. Nitrogen limitation
severely affected chlorophyll fluorescence parameters that reached minimum values on day 6. For N. oculata, all the
parameters showed a gradual decrease with increase in the nitrogen limitation time. The cell density was observed
to increase slightly with an increase in the nitrogen limitation time and maximum cell density was achieved on day
5 and day 6 for H. sarcotum and N. oculata, respectively. As the nitrogen limitation time increased, the chlorophyll
content present in single cell was found to decrease in both the species. Total lipid production was maximum on day
2 of nitrogen limitation, with a total lipid content of 0.021g-(L-d)™" and 0.017g-(L-d)™" in H. sarcotum and N. oculata,
respectively. Thus, the optimum nitrogen limitation time for lipid production in H. sarcotum and N. oculata was two
days. The fatty acid composition of H. sarcotum and N. oculata mainly includes 16:0, 18:0, 20:0, 18:1n-9, 18:2n-6,
and 16:3n-3 molecules. Nitrogen limitation time was found to severely affect the levels of 18:1n-9 and MUFA in H.
sarcotum. The levels of 18:1n-9 and MUFA showed a positive correlation with nitrogen limitation time, while PUFA
levels showed a negative correlation. Nitrogen limitation time showed significant effects on the levels of 16:0,
18:1n-9, 16:3n-3, MUFA and PUFA in N. oculata. The levels of 16:0, 18:1n-9 and MUFA increased while 16:3n-3
and PUFA decreased with increase in the nitrogen limitation time. Therefore, these results provide an insight into
the effects of nitrogen limitation on various parameters of H. sarcotum and N. oculata, which could be exploited for

large-scale cultivation and exploitation of H. sarcotum and N. oculata.
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