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Nondestructive Examination of Sugar Content of Intact ‘ Shatangju’ with
Visible-near Infrared Spectroscopy Based on Variables Selection

Dai Fen Hong Tiansheng Yue Xuejun Zhang Kun Hong Ya
(Key Laboratory of Key Technology on South Agricultural Machinery and Equipment, Ministry of Education,
South China Agricultural University, Guangzhou 510642, China)

Abstract

The reflectance spectra of 189 samples within 450 ~2 500 nm were collected. Firstly, the spectra
were denoised using the orthogonal wavelet functions sym8 (level was 3). And then the spectra variables
were compressed to 14 variables by successive projections algorithm ( SPA). The MLR model with 14
variables as inputs could result in that prediction correlation coefficient was 0. 885 5 and prediction root
mean square error was 0. 511 1. Then the group of wavelengths derived from SPA was screened by their
contributions to the total sugar content. After screening on contribution, the number of wavelength
variables dropped to 11. Finally, the MLR, PLS and BPNN calibration models were built with 11
wavelength variables as inputs and compared. The results demonstrated that wavelength variables were
decreased to 0. 54 % of the original variables by SPA and screening on contribution, and this could help
to make the model more concise and robust.

Key words Shatangju, Soluble sugar, Visible-near infrared spectroscopy, Nondestructive

examination, Successive projections algorithm, Wavelet denoising
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Tab.1 Comparison of PLS model with
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Tab.2 Contents of total soluble sugars in ‘ Shatangju’
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T ) 4 30 10.9 15.0 13.1156 1.019
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Tab.3 Contributory value of each wavelength
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Tab.4 Comparison of seven calibration models
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Mg
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Fig.5 Prediction value and real value of samples in

MLR model established by 11 wavelengths
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