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Near infrared spectroscopic model for determinating total catechins
in tea polyphenol powder based on radical basis function network
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(1. Chinese Jiliang University, Hangzhou 310018, China;
2. State Key Laboratory of Applied Optics, Changchun Institute of Optics ,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China )

Abstract: A near infrared spectroscopic models for determinating the total catechins in tea polyphenol
powder were presented based on radical basis function network. The spectra of tea polyphenol powder
samples were pretreated with wavelet transform (sym6), standard normalization and principle compo-
nents analysis (PCA), the eigenvectors of PCA were used as the input functions of RBFN. The mod-
els were optimized by changing the number of PCA and evaluated by the correlation coefficients (R)
and root mean square error of prediction (RMSEP) of calibration set and the prediction set. The opti-
mum correlation coefficient (R) of the calibration set, all sample set and prediction set were 0. 999,
0.999 and 0. 992, respectively, and RMSEP of them were 1.08%, 2.06% and 3. 68%, respectively.
Key words: radical basis function network (RBFN) ; tea polyphenol; catechins, near infrared spectros-
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Fig. 1 Structure of radical basis
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Tab.1 True values of catechins of tea polyphenol samples

i ZE 25 ] sample set FEMm B () B RAH max (%) &/ME min (%) FEI{H mean( %)
L EBFE S all sample 52 98. 32 3.64 60. 678
EFR4E calibration set 39 98. 32 3. 64 60. 539
T 4E prediction set 13 94. 96 10. 71 61.182
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Tab. 2 RMSEP of calibration set, total sample set,
and prediction set by RBFN with different PCA numbers

RMSEP( %)
Wi
PCA(n) Calibration Total Prediction
set samples set set

1 23.03 22.96 22.75
2 4.00 4.36 5.21
3 1. 80 3.23 5.65
1 1.48 3.35 6.19
5 1.12 1.94 3.37
6 1.18 1.58 2.42
7 1.21 1.81 2.94
8 1.32 2.90 5.32
9 1.32 2.90 5.32
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Fig. 2 Scattering plots of RBFN optimum model

prediction to different sample sets
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