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Vertex70 Fourier transform infrared spectrometer
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Table 1 Basic statistics of Lanzhou lily samples
HIR A A B/ME BORE PEIME bR
70 N g/l00g  g/lo0g  g/100g M2
TR AR 45 4. 93 14. 20 9.42 1. 86
HH R . .

FRIES 14 4.93 12.10 9.61 1. 82

L AR AR 45 16.78 32.57 21. 86 3.16
" T 4 14 17.35 29.65 21. 64 3.57
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Table 2 PLSR modeling results of Lanzhou lily protein using the spectra pretreated by different methods
GUBLIESS e oAb )5 R. RMSEC R, RMSECV R, RMSEP
None 0.824 8 0.910 7 0.706 0 1.157 9 0.771 8 1.424 4
SG 0.824 1 0.912 3 0.705 9 1.158 0 0.7717 1.424 3
Normalize 0.895 3 0.719 6 0.835 5 0.891 8 0. 846 8 1.130 5
SNV 0. 864 2 0.850 7 0.748 4 1.134 6 0. 848 6 0.992 5
MSC 0.801 8 0.920 8 0.666 5 1.163 6 0.759 0 1.212 4
EAR Detrend 0.849 9 0.912 7 0.778 2 1.094 2 0.822 4 1.256 1
0OSC 0.996 0 0.166 9 0. 870 5 0.917 0 0. 346 2 1. 890 6
SG+1D 0. 965 0 0.461 7 0.672 2 1.307 8 0.778 1 1.181 2
SG+ Normalize 0. 808 6 1.046 3 0.693 2 1.294 7 0.796 9 1.2219
SG+SNV 0.749 4 1.067 1 0.599 7 1. 306 8 0.814 2 1.138 1
SG+ Detrend 0.915 3 0.699 4 0.827 5 0. 989 0 0. 870 1 1.081 1

R3I FELEFLEHNZMNESSHEN PLSR Z2EKER
Table 3 PLSR modeling results of Lanzhou lily polysaccharide using the spectra pretreated by different methods

4k #3250 AL B 7 R. RMSEC R, RMSECV R, RMSEP
None 0.888 9 1.446 8 0.770 4 2.038 6 0.777 0 2.317 5

SG 0. 887 4 1.455 8 0.771 1 2.036 9 0.777 0 2.316 8

Normalize 0.877 8 1.512 5 0.736 2 2.181 8 0.740 7 2.438 6

SNV 0.926 7 1.186 7 0.826 1 1.787 5 0.949 6 1.623 2

MSC 0. 941 0 0.919 8 0.833 7 1.511 3 0.901 8 1.648 8

EZ2 Detrend 0. 966 7 0.697 3 0.903 1 1.171 7 0.921 6 1.692 1
0sC 0.999 3 0.117 0 0. 966 6 0.809 8 0.835 9 2.131 1

SG+1D 0.953 6 0.941 7 0.518 3 2.696 6 0.452 2 1.241 4

SG+ Normalize 0.917 9 1.225 2 0.838 8 1. 690 2 0.632 1 2.819 4
SG+SNV 0. 946 5 0.877 3 0. 850 2 1.438 7 0.914 3 1.611 4

SG+ Detrend 0.933 2 1.135 0 0. 846 6 1.688 1 0.909 8 1.914 7
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Table 4 Comparison of PLSR modeling results based on CARS, SPA and PCA methods

b B2 Bigh 2 FAEHRIRGEE RO R. RMSEC Ry RMSECV R, RMSEP
SG+ Detrend None 831 0.915 3 0.699 4 0.825 7 0.989 0 0.870 1 1.081 1

, SG+ Detrend CARS 4 0.882 6 0.774 8 0.846 7 0.880 8 0.867 2 1.144 9
AR SG+Detrend SPA 2 0.884 5 0.722 8 0.853 8 0.807 6 0.810 6 1.195 3
SG+Detrend PCA 3 0.787 5 1.084 1 0.7415 1.180 4 0.816 4 1.218 3

Detrend None 831 0.966 7 0.697 3 0.903 1 1.171 7 0.921 6 1.692 1

) Detrend CARS 13 0.929 1 1..000 1 0.874 4 1.329 3 0.885 1 1.668 1
Zh Detrend SPA 14 0.967 8 0.632 7 0.920 3 0.988 6 0.810 9 2.094 6
Detrend PCA 3 0.737 2 1. 896 2 0.501 5 2.487 7 0.225 3 4.402 6
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Quantitative Analysis Method of Key Nutrients in Lanzhou Lily Based on
NIR and SOM-RBF
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1. School of Artificial Intelligence, Beijing Technology and Business University, Beijing 100048, China
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100048, China

Abstract In order to realize the rapid and nondestructive detection of key nutrients protein and polysaccharide of Lanzhou lily,
near infrared spectroscopy (NIRS) of 59 Lanzhou lily powder samples were collected in the range of 12 000 ~4 000 ecm™'.
Firstly, ten pretreatment methods of SG, Normalize, SNV, MSC, Detrend, OSC, SG+ 1D, SG+ Normalize, SG+ SNV and SG
+ Detrend were used to process the original spectral data, and the optimal pretreatment method was SG+ Detrend, Detrend was
the best pretreatment method for polysaccharide. Then, CARS, SPA and PCA were used to screen the characteristic wavelength
of the preprocessed spectral data. Finally, the SPA algorithm was used to determine the best extraction method for protein and
polysaccharide’ s characteristic wavelength. The results showed that the correlation coefficient R, of the prediction set was
0. 810 6, and the root mean square error of the prediction set RMSEP was 1. 195 3 in the protein PLSR model established by SG
+Detrend _ SPA treatment. In the polysaccharide PLSR model established by the Detrend SPA treatment, the correlation
coefficient R, of the prediction set was 0.810 9, and the root means square error RMSEP of the prediction set was 2. 094 6.
Considering the limitation of precision of the classical PLSR nondestructive prediction model, SOM-RBF neural network
nondestructive prediction model is proposed in this paper. Firstly, the SOM network is used to cluster the data samples, and
then the number of clustering categories and clustering center obtained is used as the number of hidden layer nodes and the data
center of hidden layer nodes of the RBF network to optimize the structural parameters of RBF. In the established protein SOM-
RBF neural network model, the correlation coefficient R, of the prediction set is 0. 866 6, and the root means square error of the
prediction set RMSEP is 1.038 5. In the SOM-RBF neural network model established for polysaccharides, the correlation
coefficient R, of the prediction set was 0.868 1, and the root means square error RMSEP of the prediction set was 1. 799 4.
Comparing-PLSR and SOM-RBF prediction results, the SOM-RBF neural network model was determined as the optimal
modeling method. Finally, the optimal model was established based on SG+ Detrend SPA_SOM-RBF in protein detection. The
correlation coefficient of the prediction set of the model was 5. 6 % higher than that of PLSR, and the root means square error of
the prediction set was 0. 156 8 lower than that of PLSR. In the detection of polysaccharides, the optimal model was established
based on Detrend SPA_SOM-RBF, and the correlation coefficient of the model was 5. 72% higher than that of PLSR, and the
root means square error of the model was 0.295 2 lower than that of PLSR. The results showed that NIR and SOM-RBF
techniques could be used for the rapid and non-destructive detection of key nutrients, proteins and polysaccharides, and the

results could provide a theoretical basis for the future rapid and non-destructive detection of nutrients in Lily of Lanzhou.

Keywords Lanzhou lily; Protein; Polysaccharide; Near infrared spectroscopy; Nondestructive testing; SOM-RBF

neural network
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