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Toxicity of Copper Oxide Nanoparticles to the Seed Germination of Chinese Cabbage

XIANG Lei', MO Ce-hui'", LU Xi-hong?, WU Xiao-lian!, LI Yan—wen!, HUANG Xian—pei', QU Xiang-long!, HAO Yan'!, HUANG Yun-yi'
(1.Key Laboratory of Water/Soil Toxic Pollutants Control and Bioremediation of Guangdong Higher Education Institutions, Department of
Environmental Engineering, Jinan University, Guangzhou 510632, China; 2.Key Laboratory of Environment and Energy Chemistry of Guang—
dong Higher Education Institues, School of Chemistry and Chemical Engineering, Sun Yat—Sen University; Guangzhou 510275; China)
Abstract: Eco—toxicity of nanomaterials was subject to more and more attention recently. The toxicity of copper oxide nanoparticles(22~75
nm, the average 43 nm) to seed germination of Chinese cabbage was investigated, and the counterpart investigation of copper oxide micron
particle and copper ions were compared. The results showed that the effect of copper oxide nanoparticles within the concentrations of 0.2, 0.5,
1,2,4 mg-L" and 8 mg-L" on seed germination rate of Chinese cabbage showed no significant difference compared with control ( P>0.05),
but the inhibitation of root elongation and shoot elongation was observed in lower concentrations. With the increasing concentrations of copper
oxide nanoparticles, inhibition rate increased significantly for root elongation but slowly for shoot elongation, with half—inhibitory concentra—
tion (ICs) of 11.4 mg-L™ and 1 309.4 mg- L, respectively. The toxicity of copper oxide nanoparticles was stronger than that of copper oxide
micron particle. However the copper ion( Cu®, 0.22 mg+L™) dissolved from 8 mg-L™ of copper oxide nanoparticles contributed to the inhibi—
tation only 4.6% for root elongation and almost zero for shoot elongation.
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Figure 1 SEM image of nano—CuO and microsized—CuQO
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Figure 2 Effect of nano—CuO on shoot/root elongation
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Table 1 Effect of nano—CuO, microsized—CuO and copper ion on Chinese cabbage shoot/root elongation

EHY B ¥ 515 ICy/mg-L™ ICsy/mg L™ R?
kg AL WE y= 11.65In(x)+ 21.92 0.4 114 0.948
K y= 4.602In(x)+ 16.97 0.22 1309.4 0.899
& SR 17T LIS y= 0.203x— 7.560 86.5 332.8 0.801
K — — — —
WET AP y= 26.59In(x )+ 43.52 0.7 1.7 0.954
K y= 4.237In(x)+ 11.92 0.6 8 002 0.614
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Figure 3 Effect of copper ions on shoot/root elongation
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nano—CuO and microsized—CuO(mg-L™*)
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