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Abstract

To investigate the effects of different concentrations of sodium selenite on the growth, antioxidant
enzyme activities, and selenium content of Nannochloropsis oceanica, the experiment was designed
with five treatment groups: 0 (A, control), 3 (B), 6 (C), 12 (D), and 24 mg/L (E), each with three repli-
cates. The cell density, relative growth rate, antioxidant enzyme activities (catalase, CAT; glutathione
peroxidase, GSH-Px; and (superoxide dismutase, SOD), and selenium content of N. oceanica were
measured periodically. The results showed that when the initial inoculation cell density of N. oceanica
was 5 x 106 cells/mL, from the third day of cultivation until the end, the cell density in the group C was
significantly higher than that in the other groups (P < 0.05), while the cell density in the group E was
significantly lower than that in the other groups (P < 0.05). The relative growth rate of N. oceanica in
the group C was significantly higher than that in the groups A, D, and E (P < 0.05). The addition of
sodium selenite significantly increased the antioxidant enzyme activities of N. oceanica (P < 0.05). On
the fifth day of cultivation, the CAT and GSH-Px activities in the group C were the highest, while the
SOD activity in the group E was the highest. By the tenth day of cultivation, the antioxidant enzyme
activities in all groups had decreased compared to the fifth day. The intracellular selenium content of
N. oceanica increased with the increasing concentration of sodium selenite, but the selenium accumu-
lation capacity decreased when the concentration was too high. The study indicates that adding a low
concentration of sodium selenite can promote the growth and antioxidant enzyme activities of N. oce-
anica and effectively enhance selenium accumulation. Under the experimental conditions, the optimal
concentration of sodium selenite for N. oceanica cultivation was found to be 6 mg/L.
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Figure 1. The cell density of Nannochloropsis oceanica at different culture times. Note: Different letters indicate significant
differences among different concentration groups at the same time point (P < 0.05), while the same letters indicate no signifi-
cant differences among groups (P > 0.05). The same applies below
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Figure 2. The relative growth rates of each group of Nannochloropsis oceanica
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Figure 3. CAT activity of Nannochloropsis oceanica in each group
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Figure 4. GSH-Px activity of Nannochloropsis oceanica in each group
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Figure 5. SOD activity of Nannochloropsis oceanica in each group
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Figure 6. Selenium content with in cells of each group of Nannochloropsis oceanica
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FXG TN AN RIS ), JEEEmt T ] DLE A A HLE & &, AU & =5 S &=
Ay IRNERVT BRI 0 & AL .

5. &g

1) FEANFERIREE R BRENALBE 26 1F R, BRI A KRR S BT AL BRI R BLE BORE R,
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3) PANERER A B W RE ) SRS I E AR, R & REULE MR R
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