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The effects of Cu" stress on maize seedlings by using scanning electron microscope, X-ray energy PubMed

spectrum and Fourier transform infrared attenuated total reflection(FITIR-ATR) spectrometry were
investigated, and antioxidative enzymes activities such as SOD, CAT, POD, APX were measured.

QIAO Lin'?, FU Zhao-lin?, QIAO Chuan-ying®

Results showed that, with the increasing of cu?t concentration, the content of chlorophyll decreased,
and antioxidative enzyme activities increased at first and then decreased at higher concentration

stress. High concentration cu?™ treatment twisted the cells’ shape and increased copper content on leaf
surface, and absorption of other nutrients were also affected The result of FTIR-ATR analysis showed

that the oraanic content of leaf were chanaged by Cu2+ stress.

Keywords: copper stress maize X-ray energy spectrum FTIR-ATR antioxidative enzymes
ek B 1 2010-10-25 B B W4 W& A H 3

DOI:

HEWH:

WA RHT BR800 H (092300410074)

HARAEE - TekE(1964-), 2, i Jal N YR, N SR A= A AR5 . E-mail:lantiangcy@163.com

YEH A Fedk(1985-), 5 Vg B DN WL s A b 5 1A a4 % . E-mail: giaolin@zknu.edu.cn
Y& Email: lantianqcy@163.com

22 3R -

[1] Intawongse M, Dean J R. Uptake of heavy metals by vegetable plants grown on contaminated soil
and their bioavailability in the human gastrointestinal tract
[J]. Food Addit Contam, 2006,23(1): 36-48

21 Barvla A. Laborde C. Montillet J L. et al. Evaluation of lipid peroxidation as a toxicitv bioassayv for



plants exposed to copper
[J]. Environ Pollut, 2000,109:131-135

[3] Chen L M, Lin C.C and C H Kao. Copper toxicity in rice seedlings: changes in antioxidative
enzymes, H,O, level and cell wall peroxidase activity in roots

[J]. Bot Bull Acta Sinica,2000,41:99-103

[4] HREEI, I, AR BREE. AN IR 4 i 2 R i 7 o B S Ak e AL B P B Ak PR S ARAE F 5
[J]1. #A&214R,2006,20(4):349-352

[5] AWK A& 80, ) v B, E R0k, 5K BN . TG RN K RG-S A A ) A A e 1) 5% e
[J]. ¥4k 24417,2005,19(3):214-218

[6] 7k 7, oK SC2%. FEMDX) B 4 o 4 1 i 52 AL
[J]. KA 5 5 F A4, 2006,32(1) : 1-8

[7] Chamseddine M, Wided B A, Guy H, Marie-Edith C, et al. Cadmium and copper induction of
oxidative stress and antioxidative response in tomato(Solanum lycopersicon) leaves
[J]. Plant Growth Regulation,2009,57:89-99

[8] k&g, x| Fdl, 5K . B AR B LT ARG T 45 A 2 B e Wi S T AR AN 23 R R 5Y
[31.0GHE 2% 561407, 2009,29(12):3263-3266

[9] Bureau S, Ruiz D, Reich M, et al. Application of ATR-FTIR for a rapid and simultaneous
determination of sugars and organic acids in apricot fruit
[J]. Food Chemistry, 2009,115:1113-1140.

[10] Boulet J C, Williams P, Doco T. A fourier transform infrared spectroscopy study of wine
polysaccharides
[J].Carbohydrate Polymers, 2007,69:79-85

[11] Komatsu H, LIU L, Murray lan V J, et al. A Mechanistic link between oxidative stress and
membrane mediated amyloidogenesis revealed by infrared spectroscopy
[J]. Biochimica et Biophysica Acta, 2007,1768:1913-1922

[12] Beyer W F, Fridovich Y. Assayingfor superoxide dismutase activity: some large consequences of
minor changes in conditions
[J]. Anal Biochem, 1987,161:559-566

[13] Chance B, Maehly A C. Assay of catalases and peroxidases
[J]. Methods Enzymology, 1955, 2: 764-775

[14] Maehly A C. Plant peroxidase
[J].Methods Enzymology,1955,2:801-813

[15] Nakano Y, Asada K. Hydrogen peroxide is scavenged by ascorbate specific peroxidase in spinach
chloroplasts
[J]. Plant Cell Physiol, 1981,22:867-886

[16] Arnon D | Copper Enzymes in isolated Chloroplasts: polyphenoloxidase in Beta vulgaris
[J]. Plant Physiology, 1949,24:1-15

[17] Chen L Q, Guo Y F, Yang L M. Synergistic defensive mechanism of phytochelatins and antioxidative
enzymes in Brassica chinensis L. against Cd stress
[J]. Chinese Science Bulletin, 2008,53(10):1503-1511

[18] 5K B 3, XUFERT, 5K F,EFTRAE. BME IR B AR B A A 8 3R 0 B IR PR S
[31. P E A S A k2247 ,2009,17(1): 135-139

[19] Vardake E, Cook C M, Lanaras T. Interelemental relationship in the soil and plant tissue and
photosynthesis of field cultivated wheat growingin naturally enriched copper soils

[J]. Journal of plant nutrition,1997,20(4-5):441-453

[20] f MW, K IBeRsE. R B 4 10 AH A P oo R i 25 55 (K 0 5



[3].H [ F A} 2,2006(2) :37-40

[21] Liu J, XiongZ T, Li T Y. Bioaccumulation and ecophysiological responses to copper stress in two
populations of Rumexdentatus L. From Cu contaminated and noncontaminated sites
[J]. Envior Exp Bot, 2004,52:43-51

[22] Kinraide T B, Pedler J F, Parker D R. Relative effectiveness of calcium and magnesium in the
alleviation of rhizotoxicity in the wheat induced by copper, zinc, aluminum, sodium and low pH
[J]. Plant Soil, 2004,259(1-2):201-208

[23] FAKTS S S T, 2. KAE A BRI R AE IR u Hha P

[J]. #2447, 2002,43(4):389-394

AT R E

1. SRAEE, BRM, ZEM00L, AT RIS LRSI A 52 ARG A S E & 2 R [J]. % AR %4 9R, 2009,23(5): 743-
746

2. AR, $RSTAE, FWNWN, VEOTE, Y, kR, IRBH, BIEE, #e, AN, T — ERATREH
9211 H AN HI[I]. A 244k, 2009,23(6): 986-989

3. BB, BESCHE RRIKREEHG? Y . crd T Mipp? T — a4t IR I A A R A R P (R S ]
AR %41, 2009,23(6): 1060-1064

4. R IR OO, O SRR R I EL IR E TR AL AN B AR S B AR AR R A K T I]. R
24K, 2004,18(04): 261-264

5. T, AR W50 R T R IS T ORGSO R RS AR ROV [9]. AR 244, 2004,18(02): 131-
133

6. FEREDY VT, KRG FSHEAE A r A S AR R B BE 6 KB SR 22 A VE I IS 3], AR 243,
2004,18(01): 14-17

7. Je oo BRI, TR R — (14) AR EEF R KA AR T KRR R S e AR A 8 SR nE W LRI [I]. AR %
#, 2004,18(01): 43-46

8. &FH, =AM M/, T, DA G N BB T 152 [3]. AR %4, 2003,17(04): 296-300
9. FEHETY M s, EAE A TS IHESS A r A VT A BB AR ROK A AE R K F_ 20y B RE AR R M i Ak ) R T
filg > M [3]. ek 244, 2003,17(03): 191-195

10. AL, RV, TAGHD, 2RI L, R A F oK A2 R PR S8 KRG R FI[I]. AR,
2003,17(01): 35-40

11, JEREAR, STy, V7 i IS THEAE A sr A, IS B AR AR AR 0 ROKF_IM_ 1485 58 R AR AR i 0], AR 2R,
2002,16(06): 347-350

12. XN, s, NS, BIE I, 18R AN RPN £ oKzSsaRIA M M [J]. A3k, 2011,25
(3): 432-435,505

13 (HARAS, I IREE A G5, B IDel Fi FOK R FUOREERIT 7T [I]. A% R4k, 2002,16(03): 144-147

14. JHFEZ GRYEDR ATAk B 0 507 ARG ROk R 32 5 & e S HE T [3]. AR %4, 2001,15(06): 360-
364

15. 5o, EmEEE, X 2E ZE SR, BIA W R AR L3R AN RO A AR R R AL BE R 22 I 9T [0]. R AR 243,
2001,15(04): 207-212

Copyright by & 223k



