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Ecotoxicological Effects of ZnO and TiO, Nanoparticles on Microalgae Scenedesmus oblignus

LI Ya-jie, WANG Jing, CUI Yi-bin, LI Mei"

(School of the Environment, Nanjing University, State Key Laboratory of Pollution Control & Research Reuse, Nanjing 210023, China)
Abstract ; With the mass production and widespread use of nanomaterials, the potential for their release into the environment is increasing.
The potential risks and ecological effect to human health and ecological environment has become a new field of scientific research. In this
study the impact of nano—Zn0O and nano-TiO, on aquatic ecosystems has been investigated using microalage Scenedesmus oblignus as a
model. Microalgae S. oblignus were exposed to nano—Zn0 and nano-TiO, at different doses(0.01, 0.1, 0.5, 1, 5, 50 mg-L™" and 1, 5, 10, 50,
100, 200 mg-L™") for 96 h. Response of the growth, photosynthetic pigments and antioxidant enzyme activities were selected as assessment
indicators. The results indicated that the effect of nano—Zn0 within the concentrations of 0.01, 0.05, 1 mg+L™ on the growth of S. oblignus
showed a significant improvement(P<0.05) but no significant difference on protein content compared with control. However, when the con—
centration was increased to 5 mg+ L™, nano—Zn0 started to bring an evident stress to the growth and protein content, and high concentrations
of 50 mg - L™ significantly inhibited the growth and protein content, while the inhibitation of photosynthetic pigments, and superoxide dis—
mutase (SOD ) and peroxidase (POD ) activities was observed in lower concentrations. Similarly, dose—effects of nano—TiO, was also ob—
served in S. oblignus, being found to promote the growth at low concentrations of 1 mg- L™, which could increase the content of photosyn—
thetic pigments, especially the content of the chlorophyll b and protein. As the concentration increased, the stimulative effect was reduced
and the inhibition effect was enhanced. The influence on the activities of SOD and POD was consistent with that of cell growth. These stud-
ies suggested that nano—Zn0O and nano—Ti0, at high concentrations induced toxicological effects.
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Figure 1 Growth curves of S. oblignus treated with different

concentrations of nano—ZnO
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Figure 2 Growth curves of S. oblignus treated with different

concentrations of nano-TiO,
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Figure 3 Effects of nano—ZnO on the photosynthetic pigments
of S. oblignus
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Figure 4 Effects of nano—TiO, on the photosynthetic pigments
of S. oblignus
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Table 1 Effects of different concentration of nano—Zn0 on protein content, and activities of SOD and POD(Mean= SD)

W /mg - L CK 0.01 0.1 1 5 50
Protein/mg- 10%ells™ 0.036+0.001 0.037+0.002 0.037£0.001 0.035+0.005 0.032+0.001* 0.020+£0.007*
SOD/U - (10°%ells )™ 1.98+0.06 1.7320.14% 1.3120.05% 1.32:0.020% 1.57+0.27% 1.27+0.04*
POD/U+ (10%ells )™ 0.46+0.04 0.28+0.01* 0.19+0.03* 0.20£0.02% 0.18+0.06* 0.15+0.02

TE % 558 AR L 22 5 B35 (P<0.05), R Tl

& 2 AEFIE TiO, MARBALXE B R EE SOD #1 POD F MR (FHEATHEE )

Table 2 Effect of different concentration of nano—TiO, on proteins content, activity of SOD and POD(Mean+ SD)

e )& fmg - 1! CK 1 10 50 200
Protein/mg- (10°cells)™ 0.037+0.002 0.038+0.003 0.036+0.004 0.024+0.001* 0.019+0.001*
SOD/U - (10%ells )™ 2.27+0.13 2.33+0.25 2.15+0.15% 1.59+0.03* 1.38+0.21*
POD/U- (10%ells)™! 0.57+0.03 0.65+0.03* 0.46+0.02* 0.36+0.08* 0.27+0.01*

P& T 38.14%F1 51.90%, 2 5313 3 (P<0.05 ) .
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