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Fig. 1 Near infrared spectra of vetiver grass leaves
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Tab.1 Statistics of heavy metal Pb in vetiver grass leaves

) o RKfE/ /ME/ THE, bR
FEALE AR . . .

(mg-kg™) (mg-kg™') (mg-kg™') 2%

AR 30 1.99 0.74 1.43 0.39

0 4 12 1.98 0.79 1.39 0.43

BEEARLE 42 1.99 0.74 1.42 0.40
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Tab.2 Results of calibration with different

pre-processing methods of heavy metal Pb

WY RER HrRigs

Bam  ET RE

ViR B RERE RMSEC/% ¥t RZ, RMSECV/%
J5 R 13 0.99 0. 04 0.63 0.24
- 13 0.99 0.05 0.63 0.24
7 —1k 13 0.99 0. 04 0. 65 0.23
— iy 11 0.99 0.01 0. 82 0.16
Z gy 8  0.99 0.02 0.85 0.15
ZIGEU R IE 11 0.98 0.05 0. 62 0.24
FLRALIE 14 0.99 0. 04 0. 62 0.24
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Tab.3 Results of calibration with different wavelength selection methods of heavy metal Pb

IERE iRz RERK Wiz
VRS WK /om ™! R+ % ) )
R’ RMSEC/% R, RMSECV/%
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IPLS 9 966. 54 ~8242.45,7609.90 ~5218.55 6 0.99 0. 04 0. 85 0.15
SPA — PLS 9387.99,9010.00,8 142. 17,5 646. 68 ,4 832. 84 4 0. 87 0.15 0.76 0.19
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Fig.2 Interaction model correlation of predicted and

measured value of heavy mental Pb invetiver grass leaves
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Tab.4 Comparison of heavy metal Pb predicted value in

T {E

vetiver grass leaves and atomic absorption measured value

JET W i AL O e/

T TR FH X R 25
(mg-kg™") (mg-kg ')
1 0.94 1.04 0. 11
2 0.79 0. 68 0.15
3 0.88 0. 68 0.23
4 1.13 1.33 0.17
5 1.03 0. 94 0. 09
6 1.39 1. 46 0.05
7 1. 40 1.55 0. 11
8 1. 60 1.74 0. 09
9 1.74 1. 63 0. 06
10 1.80 1.74 0.03
11 1.98 2.40 0.21
12 1. 96 1.73 0. 12
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Fast Detection of Heavy Metal Lead (Pb) in Vetiver Grass Leaves
Using Near Infrared Spectroscopy

Liu Yande Shi Yu
(School of Mechatronical and Electronical Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract; Heavy mental ionsin plants always have complex chelation with the organic molecular groups
that have the near-infrared spectral ( NIRS) absorptions. Therefore heavy mental ions in plants can be
indirectly detected by using INRS technique basing on the chelation. An application of near infrared
spectral technology fast detecting heavy metal lead (Pb) in vetiver grass leaves was analyzed. Combined
with partial least squares (PLS) , different preprocessing methods including smoothness, standard normal
variate, baseline correction, multiplicative scatter correction, first derivative and second derivative were
compared, model parameters were optimized by different wavelength selection methods including genetic
algorithm , interval partial least square and successive projections algorithm, established the fast detection
models of heavy metal Pb in vetiver grass leaves. The results showed that the external validation
determination coefficient (R”) and root mean square error of prediction (RMSEP) was 0. 87 and 0. 18
separately. The study shows that the fast detection of heavy metal Pb in vetiver grass leaves using INRS
technique is feasible.

Key words: Vetiver grass Heavy metal Near infrared spectrum Quantitative detection



