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Near-infrared spectra of Ludwigia prostrata leaves
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Table 1 Statistical values of Cu in Ludwigia prostrata leaves

Standard

deviation

Sample Number of Maximum Minimum

set samples value value
Calibration 48. 00 121. 34 46. 61 67. 36 19.17
Prediction 24.00 119. 53 46. 72 69. 19 19. 36
All 72.00 121. 34 46. 61 68. 93 19. 10

Average
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Table 2 Results of Cu by PLS with different pretreatments

Pretreatment LV r RMSECV  Bias Slope Offset
Raw 17 0. 924 7.21 0.19 0. 85 10. 62

SG 20 0.95 5.99 0. 36 0.93 5.18
MSC 15 0.910 7. 86 0.4 0.82 12.54
1-Der 13 0. 847 10. 07 0. 44 0.73 18.91
2-Der 7 0. 719 13.2 0.38 0.49 35.77
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Fig. 2 Near-infrared spectra of Ludwigia prostrata leaves

in 4 000~8 000 cm™' wave number range

1204

1104 r=0.950 ° °
RMSECV=5.99

1001
904
80
704
60
501
404
30

Predicted values/mg-kg™

30 40 50 60 70 80 90 100 110 120
Measured values/mg-kg™
Fig. 3 Interaction model correlation of predicted and measured

value of heavy metal Cu in Ludwigia prostrata leaves
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Table 3 Comparison of heavy metal Cu predicted value in Lud-
wigia prostrata leaves and atomic absorption measured
value

Sample Atomic absorption Predicted value  Relative
number measurements/(mg * kg™!) /(mg - kg™!) error
1 33.5 44. 2 0.32
2 46. 73 52.53 0.12
3 52. 26 48.15 0. 08
4 53. 47 65. 97 0.23
5 54. 69 53. 06 0.03
6 56. 14 57.75 0.03
7 56. 53 56. 20 0.01
8 56. 58 69. 32 0. 23
9 57.17 56.02 0.02
10 58. 21 66. 63 0.15
11 60. 87 47. 85 0.21
12 62.3 77. 36 0. 24
13 62. 35 6. 08 0.10
14 74.97 69. 31 0. 08
15 75. 39 73.17 0.03
16 75.83 64. 30 0.15
17 76. 68 1.43 0. 06
18 76. 85 85. 50 0.11
19 82.79 79. 49 0.04
20 85. 28 0. 15 0. 06
21 87. 64 86. 66 0.01
22 93.43 91.22 0. 02
23 101. 57 100. 07 0. 02
24 119. 53 119. 36 0.01
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Fig. 4 External validation correlation of predicted and meas-
ured value of heavy metal Cu in Ludwigia prostrata

leaves
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Fast Determination of Heavy Metal Cu in Ludwigia Prostrata Leaves
Using Near Infrared Diffuse Spectroscopy

LIU Yan-de, SHI Yu, CAI Li-jun
College of Mechanical Engineering, East China Jiaotong University, Nanchang 330013, China

Abstract Heavy metal ions in plants can be determined by using the near-infrared spectral (NIRS) technique, because they com-
bine with the organic molecular groups that have NIRS absorptions. The present article analyzed the fast detection of heavy metal
Cu in Ludwigia prostrata leaves by near infrared diffuse spectral technology. Different preprocessing methods were compared,
combined with partial least squares (PLS), and the fast detection models of heavy metal Cu in Ludwigia prostrata leaves were es-
tablished. The results showed that the best model was obtained by PLS with the preprocessing method of average smoothing.
The correlation coefficient () and root mean square error of calibration(RMSECV) was 0. 950 and 5. 99 respectively; External
validation correlation coefficient () and root mean square error of prediction(RMSEP) was 0. 923 and 7. 38 respectively. The
study shows that fast determination of heavy metal Cu in Ludwigia prostrata leaves using near infrared diffuse spectroscopy is

feasible.
Keywords Near infrared spectra; Ludwigia prostrata; Heavy metal; PLS; Quantitative detection
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