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Effect of Nano-rutile TiO, and Multiwalled Carbon Nanotubes on the Growth of

Maize Zea mays L. Seedlings and the Relevant Antioxidant Response
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Abstract The effects of nano-rutile TiO, and multiwalled carbon nanotubes on the growth and antioxidant enzymes of maize Zea mays
L. seedlings were investigated under hydroponic conditions. Nano-rutile TiO, =50 mg/L significantly decreased root and shoot
growth p <0.05 after 9 days while MWCNTs did not influence the biomass obviously. Under two stress conditions the antioxidant
system was activated respectively. Compared to the control superoxide dismutase SOD  peroxidase POD and catalase CAT
were up-regulated p <0.05 . Lipid peroxidation in terms of malondialdehyde MDA content was enhanced by TiO, exposure
whereas  MWCNTs did not cause oxidative damages in maize seedlings. The results indicated that the phytotoxicity of nano-rutile TiO,
was much higher than that of MWCNTs and oxidative stress induced by nanoparticles NPs exposure might play a role in the
phytotoxicity of NPs. The remarkable effect of nano-rutile TiO, is probably attributed to particle composition and shape.

Key words nanoparticle antioxidant enzyme activity lipid peroxidation phytotoxicity maize

TiO, MWCNTs

2
5
2009-02-06 2009-09-07
5 NCET-06-0599
2006BACO1A13
1969 ~

E-mail wang0628@ ouc. edu. cn
* E-mail 1fm01@ ouc. edu. cn



2 TiO,

MWCNTSs 481

1
1.1
TiO,
>98% 50 nm
3010 m’/g MWCNTs
>95% 10 ~
20 nm 5~15 pm 40 ~300 m*/g.
8
>90% .
1.2
10%
H,O0, 10 min
0.75 mmol/L K,S0, 2 mmol/L
Ca NO, , 0.1 mmol/L KCI 0.25 mmol/L
KH,PO, 0.65 mmol/L MgSO, - 7H,0 0.01

mmol/L H,BO, 0.001 mmol/L MnSO, - H,O
0.001 mmol/L ZnSO, - 7H,0 1 x 10" mmol/L
CuSO, - 5H,0 5 x 10 > mmol/L.  NH, ,Mo,0,,
0.1 mmol/L Fe-EDTA pH 6 ' .

50 100 200

mg/L
3 . 3d

23C/17°C 12
h/12 h 16 500 1x 60% ~
70% .
1.3
1.3.1

TR /g plant™

t/d

1 TiO,

105°C 15 min

65°C
WinRHIZO Pro. 2005b

1.3.2 TiO,
TiO, 4 000 r/min
0.45 pm ICP-OES

coupled plasma-optical emission spectrometer

20 min

inductively

1.3.3
SOD
NBT " POD
CAT Cakmak 0
MDA TBA
17
1.4

SPSS12.0
ANOVA analysis of variance LSD

2
2.1 TiO, MWCNTSs
1 TiO, 9d
p <0.05 50 100 200 mg/L
TiO,
40.31% 48.06% 62.02 %
200mg/L
0.25
(QF::=:
_ 020
E
: 0.15
@ 0.10 |- \-l;
8 RE
i 0.05 H 155 \%‘
N S
0 RH= RH
0 6
t/d
p <0.05

Fig.1 Effects of nano-TiO, on the dry weight increase of maize root and shoot
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