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Toxic Effects of Low Concentration Copper Oxide Nanoparticles on Ceratophyllum demersum in the Aquatic

Environment

CUI Jing, YUAN Xu-yin", LIU Quan, GUO Rong-rong

(College of Environment, Hohai University, Nanjing 210098, China)

Abstract: A solution experiment of simulated water environment was conducted to study the toxic effects of low concentration(2~8 mg*L™")

copper oxide nanoparticles(CuONPs) on Ceratophyllum demersum. The same concentrations of copper oxide micronparticle (CuOMPs) and

the Cu* corresponding to CuONPs were compared. The experimental results showed that the concentrations of Cu in Ceratophyllum demersum

growing in CuONPs solution were about 6~12 times than the concentrations exposing in CuOMPs solution.When Ceratophyllum demersum

were cultured for 20 d ,the activities of POD and SOD reached the maximum values under the stress of 4 mg* L™ CuONPs solution and when

the Ceratophyllum demersum were cultured for 30 d,the chlorophyll-a level reached a peak at the same concentration.Under the stress of
comparable Cu®* concentration(0.23 mg*L™") of 8 mg*L~" CuONPs, the activities of POD and SOD, the chlorophyll-a level were signif—
icantly less than those influenced by 8 mg*1.! CuONPs solution. These results indicated that the CuONPs solution of low concentrations(4~8

mg* 1) had the restraining or toxic effects on the growth of Ceratophyllum demersum. The CuONPs solution exhibited the remarkable ecolog—
ical effects with nanoparticle characters, as well as the time scale effects for the growth of Ceratophyllum demersum. But the CuOMPs solution

of low concentration had no observed toxic effects on Ceratophyllum demersum.

Keywords: copper oxide nanoparticles; Ceratophyllum demersum; antioxidant enzyme; chlorophyll-a; toxic effect
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Tablel The Cu contents of Ceratophyllum demersum in

nano—CuO suspension with the increase of contact time

2K CuO
AR R
mg- L 10d 20d 30d 40 d 50 d

0.56£0.07a 0.68+0.07a 0.72£0.10a 0.73+0.10a 0.730.11a
3.60£0.17b 4.0120.19b 4.28+0.21b 4.43+0.24b 4.47+0.23b
6.4120.62c 7.19+0.62c 7.3420.68c 7.41+0.63c 7.47+0.67c
8.54+0.71d 8.79+0.73c 8.84+0.74d 8.91+0.71d 8.97+0.76d
9.12+0.71d 9.3320.67d 9.46+0.77d 9.48+0.73d 9.51+0.74d
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Table 2 The Cu contents of Ceratophyllum demersum in
microsized—CuO suspension with the increase of contact

concentration and time
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0.56+0.07a 0.69+0.06a 0.71£0.07a 0.71£0.05a 0.73+0.06a
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0.62+0.06b 0.72+0.07a 0.77+0.05b 0.78+0.07b 0.79+0.07b
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Table 3 The Cu contents of Ceratophyllum demersum in the

comparable Cu® solution with the increase of contact time
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0 0.56+0.07a 0.57+0.07a 0.60+0.10a 0.61+0.10a 0.61+0.11a
023 6.62+0.64b 6.78+0.63b 6.91+0.61b 6.96+0.67b 7.02+0.63b
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Figure 1 POD values of Ceratophyllum demersum under different

concentrations of nano—CuO and microsized—CuO suspensions

and contact times
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Figure 2 SOD values of Ceratophyllum demersum under different
concentrations of nano—CuO and microsized—CuO

suspensions and contact times
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Figure 3 chlorophyll-a values of Ceratophyllum demersum under
different concentrations of nano—CuO and microsized—CuO

suspensions and contact times
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