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Study on the Relation Between Integration Spectrum and
Accuracy of Near Infrared Spectroscopic Analysis

Geng Xiang Chen Bin Zhu Wenjing Yan Hui
(School of Food and Biological Engineering , Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract The raw spectra of milk powder were detected by means of two Fourier near-infrared spectrometers MPA
type and WQF-400N type. Primitive spectra were integrated in different integral intervals to simulate spectra with
different resolutions. After being pre-treated with the same methods (Savitzky-Golay smoothing and the first
derivative) , models for fat content in milk powder were established through partial least square regression (PLS).
Comparisons on correlation coefficient R, root mean square error of prediction fruser and mean bias E between the
models reveal that MPA type and WQF-400N type spectrometers have the best models at the resolutions of 16 cm '

1

and 64 cm™' respectively. These results show that integral spectrum could compress data and enhance the model’s

prediction accuracy, and that an adequate resolution should be selected for special characters of different samples.
Both of them ensure the best quantitative analytical result while reducing the work load. It is of no significance to
simply pursue higher and higher resolution.
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Table 1 Composition of fat in milk samples

Mean
Standard
Instruments Content /%  content
error
/%

29.26~8.99 17.23 3.97
20.96~10.41 16.68 2.38
29.26~7.87 16.87 4.12
22.24~11.42 17.15 2.41
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Fig. 1 Original spectrum of some samples
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Table 2 Influence of MPA Fourier near-infrared spectrometer’s resolution on the prediction accuracy of models

Resolution /em™! N Factor R./R E./E Srvsec / f Ruvsep
4 1555 4 0.975 8/0.796 5 4,395 2/7.519 7 0.860 6/1.455 8
8 777 3 0.920 2/0. 860 5 8.220 7/6.522 5 1.533 8/1.247 0
16 388 5 0.936 9/0.887 9 8.8455/5.701 9 1.3751/1.083 5
32 194 4 0.902 7/0. 887 6 8.646 5/5.868 3 1.692 3/1.085 2
64 97 4 0.888 3/0.884 7 9.121 6/5. 968 6 1.806 0/1.088 7
128 48 10 0.937 2/0.881 6 6.526 1/6.251 1 1.369 5/1.240 8
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Table 3 Influence of WQF-400N Foruier near-infrared spectrometer’s resolution on the prediction accuracy of modles

M

Resolution /cm™ N Factor R./R E./E Frasec / Fraser
4 1555 4 0.968 2/0.891 7 5.118 4/5.383 1 0.984 2/1.079 1
8 77 10 0.993 4/0.885 9 2.189 5/5.898 9 0.450 8/1.227 1
16 388 8 0.950 0/0.912 5 6.355 6/5.252 2 1.228 4/1.197 2
32 194 6 0.909 0/0.912 8 8.834 3/4.817 6 1.639 6/0.987 4
64 97 6 0.903 1/0.919 0 8.919 5/4.647 5 1. 689 5/0.936 5
128 48 6 0.881 3/0.800 0 9.148 4/7.455 0 1.859 6/1.529 0
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