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Toxicity effect and bioaccumulation of zinc oxide nanomaterials (ZnO NPs) were investigated in the aquatic
plants Lemna perpusilla Torr. and Vallisneria natans (Lour.) H. Hara, exposed over 14 days to 0, 0.5, and 5
mg/L of ZnO NPs. Growth inhibition was demonstrated by decreases in leaf length, root length, and leaf num-
ber in Lemna perpusilla Torr. but was not significant. Analysis of the zinc concentration using ICP-MS showed
that the ZnO NPs in the water at the beginning of exposure moved into the soil over time. The concentration
of zinc that remained constant in the soil indicated the accumulation potential. The concentration of zinc in Val-
lisneria natans (Lour.) H. Hara leaves and Lemna perpusilla Torr. was significantly increased in a time-depen-
dent manner. The zinc content in the biofilm was increased by over 10 times as compared with the control.
Overall, ZnO NPs caused an accumulation effect on aquatic plants, and that may represent a potential source
of toxicity and a risk for the aquatic ecosystem.
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Fig. 1. Transmission electronic microscope (TEM) image
of ZnO NPs in breeding water.
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Fig. 2. The Zinc concentration of (A) breeding water and (B) soil exposed ZnO NPs.
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Fig. 3. Changes for (A) root length, (B) leaf length and (C) leaf no. of Vallisneria natans (Lour.) H. Hara exposed to ZnO

NPs.
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