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1 La' REXMEPEERGEBENHEFHRR
Table 1 Effects of the La’* Concentration on Physiological and Biochemical Index of Indian Corn

La’* concentration /{pg - g~') chlorophyll content / (mg - g~ ") permeability / % MDA" POD activity”* / (ADso * min~' - g!)

0 2.34 11. 52 0.08 1.30

10 3.33 8.70 0.07 1.32

30 4.98 6. 00 0.07 1.32

50 4.26 8.82 0.08 1.32

80 3.24 9. 96 0.12 1.43

100 2.40 11.30 0. 14 2.12

200 1.00 25.32 0.28 4.33

400 0.58 30.00 0.33 4.98

600 - 0.32 32.00 0.45 3.12

*MDA is expressed by per fresh weight;

* *POD activity is expressed by the amount of changed D per unit of lime and fresh weight.
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Fig.- 1 Relationship between the HRP activity and the molar ratio
of La’* and HRP in the mimic physiological solution
HRP concentration: 5 pmol - L.
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physiological solution in the far ultroviolet region
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Fig. 3 CD Spectra of (a) 5 pmol - L-' HRP and (b)0. 21
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Table 2 Secondary Structures of HRP at Different Concentration Ratios of La’* and HRP in the Mimic Physiological Solution

samples a-helix /% B-sheet /% B-turn /% random coil /%

HRP 15.2 44,1 12.7 28.0
[La**]: [HRP] =3 14.8 46. 8 13.6 24.8
[La**]: [HRP] =20 15.0 46.2 12.6 26.2
[La®*]: [HRP] =40 14.7 47.4 12,3 25.6
[La’*]: [HRP] =42 14.3 48.2 14.8 22.7
[La**]: [HRP] =50 13.3 44.8 11.6 30.3
[La’>*]: [HRP] =70 precipitation
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Fig. 4 UV-Vis absorption spectra of (a) 5 jumol » L~' HRP and
(b)0.21 mmol * L-" LaCl; + 5 pmol » L-' HRP in the

mimic physiological solution
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Fig.5 FTIR absorption spectra of (a) 5 pmol - L-' HRP and
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Effect of Lanthanum Ion on Peroxidase Activity in Plant

ZHANG Xiao-Chun' LI Cun' LU Tian-Hong"? DING Xiao-Lan’ ZHOU Qing* HUANG Xiao-Hua™"'*
(* College of Chemisiry and Environmental Science, Nanjing Normal University, Nanjing 210097)
(*> Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022)
(° Department of Biological Science and Biotechnology, Tsinghua University, Beijing 100084 )
(* School of Biotechnology, Southern Yangize University, Wuxi 214063)

It is reported for the first time that the interaction between La’* and POD in the plant was compared with that
the interaction between La’* and HRP in the mimic physiological solution. It was found that in the plant, La®*
could obviously change the activity of POD and show the “Hormesis effect”. The results of the investigation of the
interaction between La’* and HRP using CD spectroscopy, UV-Vis absorption spectroscopy and FTIR spectroscopy
indicated that the interaction between La’* and HRP in the mimic physiological solution also showed the “Hormesis
effect”. It was found that La®>* could bond to O or N group of the amides in the polypeptide chains of HRP and thus
cause the change in the secondary structure of HRP. It would change in the structure of the porphyrin group in the
heme group of HRP and lead the change in the catalytic activity of HRP.

Keywords: lanthanum ion peroxidases horseradish peroxidase activity
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