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Differences in adsorption of Pb on root cell wall of diverse maize (Zea mays L.) cultivars and analysis of FTIR
spectra

QIN Yu-ying"?, SHEN Yi—xin®>, CHEN Jian—jun®

(1.Key Laboratory of Original Agro—Environmental Pollution Prevention and Control, Ministry of Agriculture and Rural Affairs/Tianjin Key
Laboratory of Agro—environment and Safe—product, Tianjin 300191, China; 2.College of Resources and Environment, Yunnan Agricultural
University, Kunming 650201,China)

Abstract: This study was conducted to examine the differences in adsorption of Pb on the root cell wall of maize “Huidan No.4” and
“Ludan No.8”and identify the main functional groups by kinetics analysis and Fourier transform infrared (FTIR) characterization. The re-
sults indicated that the adsorption capacity of “Huidan No.4” was 7.05 mg- g™ when the value reached equilibrium, suggesting that the ad-

sorption capacity was significantly higher than that “Ludan No.8” which showed a value of 6.36 mg+¢™". The desorption rate of “Huidan
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No.4” was 67.41%, which was significantly lower than that of “Ludan No.8” with a desorption rate of 76.95%. The cumulative adsorption
capacity of Pb on the cell wall of “Huidan No.4” and “Ludan No.8” was reduced by 44.59% and 47.41%, respectively, after esterification
modification. The cumulative adsorption capacity of Pb decreased by 28.60% and 24.86% after amino methylation modification and the cu-
mulative adsorption amount of Ph decreased by 15.79% and 21.75% after pectinase modification, respectively. Furthermore, analysis of the
functional groups showed that the cell wall structure did not change after Pb adsorption, but the position and content of some functional
groups changed significantly, among which “Huidan No.4” and the characteristic peaks of hydroxy (~OH) or amino(—=NH,) of “Ludan No.
8” showed significant shifts. After Pb adsorption treatment, the ratio of Asss:/As of “Huidan No.4” increased by 0.53 and ratio of “Ludan
No.8” Asss/ Az increased by 0.41. The variation range of “Huidan No.4” was obviously higher than that of “Ludan No.8”, but the differ-
ence in the absorbance ratio of the carboxyl (COO-, CO) characteristic peak was not obvious. Our results indicate that “Huidan No.4” has
a higher adsorption capacity for Pb and is more firm and more difficult to desorb. The hydroxyl or amino group participates in the adsorption

process of Pb on the cell wall. The difference in the cumulative ability to Pb of “Huidan No.4” and “Ludan No.8” is mainly related to differ-

ences in the change in the content of hydroxyl or amino groups in the cell wall.

Keywords : maize; root cell wall; lead; adsorption; Fourier transform infrared (FTIR )
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Table 1 Pb content in 2 cultivars of maize(mg-kg™)™

FR LD Ui Ey iR A
Cultivars of maize Root Stem and foliage Grain

4 237+21.3a 14.2+5.31b 0.50+0.13b

85 162+13.1b 26.3+3.96a 1.89+0.43a

T BRI R BE AR E R 22 (n=3) , RIS EUE 5 AN RVINE -
TIN5 3 (P<0.05).

Note: Data are average value+standard error(n=3) ; Different lowercase
letters in the same column indicate significant differences(P<0.05).
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Figure 1 Kinetic curves of Pb adsorption and desorption by the root cell wall of maize
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Figure 2 Effects of chemical modification on Pb adsorption by the root cell wall of maize
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Figure 3 The FTIR spectra of root cell wall of the cultivars
(A: After the adsorption of Pb, B : Before the adsorption of Ph)
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Table 2 Analysis of FTIR spectra of root cell wall of “Huidan No.4” and “Ludan No.8” before and after Pb adsorption
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