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Effect of sodium chloride on growth and lipid accumulation
of Chlorella protothecoides CS-41

Jieli Panl, Li’na Gaoz, Shuangshuang Zhaoz, Qiao Liu3, Jifeng Yuz, Yijun Hez, and Meiya Li'
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Abstract: With basal medium, we studied the growth status, lipid droplet distribution, total lipid content of Chlorella
protothecoides CS-41 treated with different concentrations of sodium chloride (0, 150, 300 and 600 mmol/L) by optical
microscopy, electron microscopy, confocal laser focusing and Nile red staining. Results show that the addition of NaCl
affected the growth of Chlorella protothecoides CS-41. With the increase of NaCl concentration, the growth rate of
Chlorella was inhibited. Chlorella cell wall became thicker, and lipid droplets increased. At the early stage, the amount of
lipid droplets in the 600 mmol/L NaCl culture was the highest, but at the late-log stage, the amount of lipid droplets
increased with the increase of the biomass of culture in 150 and 300 mmol/L NaCl culture. At the stable stage, biomass (dry
weight) in 300 mmol/L NaCl culture was 73.55% of that in the control, but the total lipid content was 2.22 times higher
than that in the control. A certain concentration of sodium chloride treatment can significantly increase the lipid content of

Chlorella protothecoides CS-41.

Keywords: sodium chloride, Chlorella protothecoides CS-41, lipid droplet
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Fig. 2 Growth status of Chlorella protothecoides CS-41

under optical microscopy after 6 days cultured (40x).
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Fig. 3 Lipid droplet distribution of Chlorella
protothecoides ~ CS-41  treated  with  different
concentrations of sodium chloride (0 mmol/L,
150 mmol/L, 300 mmol/L and 600 mmol/L) was studied
by electron microscopy after 3 days cultured. CW: cell
wall; LP: lipid droplets.

Nile red Chlorophy I DIC Merge
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K (ARAMERIL, BRARFTLIN)
Fig. 4 Lipid droplet of Chlorella protothecoides CS-41
treated with different concentrations of sodium chloride
(0 mmol/L, 300 mmol/L, 600 mmol/L) was studied by
Laser scanning confocal microscope after 3 days
cultured. Red is the chlorophyll fluorescence; yellow is
the Nile red fluorescence.
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Fig. 5 Total lipid content of Chlorella protothecoides
CS-41. (A) The total lipid content in 1 mL Chlorella
culture at different culture time under each treatment.
(B) The total lipid content in Img Chlorella at
different culture time under each treatment. *P<0.05,
#P<0.01.
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