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Study on Fast Discrimination of Seabuckthorn Juice Varieties
Using Visible-Nir Spectroscopy

Zhang Haihong Zhang Shujuan Wang Fenghua Jie Dengfei Zhao Huamin
(College of Engineering ., Shanxi Agricultural University, Taigw, Shanxi 030801 China)

Abstract In order to achieve non-destructive variety identification of seabuckthorn juice, a fast discrimination
method based on visible-near infrared reflectance ( NIR) spectroscopy was put forward. A Field Spec 3
spectroradiometer was used for collecting 40 sample spectral data of three varieties of seabuckthorn juice separately.
Average smoothing method and multiplicative scattering correction (MSC) method were used to complete the
pretreatment of sample data. Then principal component analysis (PCA) was used to process the spectral data after
pretreatment. A total of 120 seabuckthorn juice samples were divided into calibration set and validation set randomly,
the calibration set had 90 samples and validation set had 30 samples. Eight principal components (PCs) were selected
based on accumulative reliabilities which would be taken as the inputs of the three-layer back-propagation neural
network., and seabuckthorn juice varieties were selected as the outputs of back propagation (BP) neural network.
Then this model was used to predict 30 samples in the validation set. The result showed that a 100 % recognition ratio
was achieved with the threshold predictive error 0. 1. It could be concluded that PCA combined with BP neural
network was an available method for varieties recognition of seabuckthorn juice based on NIR spectroscopy.

Key words visible-NIR spectroscopy; principal component analysis ( PCA); BP neural network; variety;
seabuckthorn juice
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Fig. 1 Visible-near infrared diffuse refectance spectra

of three different varieties of Seabuckthorn juice
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juice sample across the entire spectral region
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Table 1 Accumulative reliabilities of the first 8 PCs
No. of PC PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8
Accumulative reliability /% 97.997 99. 315 99. 720 99. 877 99. 965 99. 981 99. 986 99.992
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Table 2 Hidden layer nodes and fitting residual of BP

neural network model
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Table 3 Prediction results for unknown samples by BP neural network model

Sample number Real value Predicted value Bias Sample number ~ Real value  Predicted value Bias

1 1 1.0041 0.0041 16 2 1. 9801 —0.0199

2 1 1. 0009 0. 0009 17 2 2.0038 0.0038

3 1 1. 0007 0. 0007 18 2 1.9545 —0. 0455

4 1 1.0017 0.0017 19 2 2.0836 0. 0836
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Sample number Real value Predicted value Bias Sample number Real value Predicted value Bias
5 1 1. 0155 0. 0155 20 2 2. 0065 0. 0065
6 1 1. 0155 0.0155 21 3 2.9968 —0.0032
7 1 1. 0871 0.0871 22 3 2.9950 —0. 0050
8 1 1.0623 0.0623 23 3 2.9962 —0.0038
9 1 1. 0572 0.0572 24 3 2. 9900 —0.0100
10 1 1.0175 0.0175 25 3 2.9951 —0.0049
11 2 1.9192 —0. 0808 26 3 2.9901 —0. 0099
12 2 1.9574 —0. 0426 27 3 2.9926 —0.0074
13 2 1. 9452 —0.0548 28 3 2.9795 —0.0205
14 2 1. 9591 —0. 0409 29 3 2.9925 —0.0075
15 2 1.9752 —0.0248 30 3 2.9927 —0.0073
Note: 1-Huiyuan  Seabuckthom  juice; 2-Xiapusaier PEEIE ¥ WF 55 (1], k%% 5 k% 5 4, 2008, 28 (4):

Seabuckthom juice; 3-Weishijie Seabuckthom juice
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