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Zinc oxide nanoparticles (ZnO-NP) are widely used in various industries. Their release
into the aquatic environment has caused concerns about their potential consequences
Nanotechnology on aquatic organisms and ultimately human health. In the food chain, algae as primary
organisms play an important role in absorbing water-soluble particles and transporting
them to high nutritional levels. In this study, we investigated the effect of different
Chlorophyll concentrations (0, 0.1, 1, and 10 mg/L; To, To1, Tz and Tyorespectively) of ZnO-NP on
photosynthetic factors, zinc accumulation, and antioxidant enzymes of Dunaliella
salina. By the increased concentration of ZnO-NP in the algae medium, the amount of
dismutase zinc accumulation in the algae upraised, so that, the highest amount of zinc was
significantly observed in Tio mg/L (p<0.05). Based on the results of photosynthetic
pigments, the highest amount of chlorophyll a and b was significantly found in Tio
(p<0.05). The maximum amount of total carotenoid was observed in T1; however, other
treatments did not exhibit any significant difference from the control treatment (To;
p>0.05). In the case of the activity of antioxidant enzymes, by elevation in the ZnO-
NPs concentration in the culture medium, the activity of catalase in algae increased,
so that, the highest enzyme activity was observed in T1o (p<0.05). The activity of the
superoxide dismutase (SOD) in the algae exposed to ZnO-NP was significantly
decreased compared to To (p<0.05). In this study, it was found that high concentrations
of ZnO-NP, by accumulating in algae, could upraise the activity of antioxidant enzyme,
i.e., catalase, decline that of SOD, and increase photosynthetic pigments in response to
stress conditions.
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