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Fig. 1 NIR spectra of different tea samples
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Fig. 2 Relationships between RMSECYV values and the number
of hidden nodes for (a) tea polyphenol and (b) tea am-
ylose
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Fig. 3 Relationships between experimental and prediction val-

ues of (a) tea polyphenol and (b) tea amylose

The experimental and prediction values of tea polyphenol and tea amylose by ANN model

Tea polyphenol

Z
o

Tea amylose

Exp. value Pred. value Error  Recovery/% Exp. value Pred. value Error  Recovery/ % *
1 24.1 24.5 0.4 101. 7 2.35 2. 46 0.11 104. 7
2 24.6 24.0 —0.6 97. 6 2. 88 2.79 —0.09 96.9
3 25.3 25.6 0.3 101. 2 2.94 2.81 —0.13 95.6
4 26. 8 27.3 0.5 101.9 2.98 2. 88 —0.10 96. 6
5 27.5 26.9 —0.6 97. 8 3.06 2.96 —0.10 96. 7
6 28.3 29.2 0.9 103. 2 3. 36 3.29 —0.07 97.9
7 29.3 29. 8 0.5 101. 7 3.41 3.31 —0.10 97.1
8 29. 8 28.7 —1.1 96. 3 3.59 3.67 0.08 102. 2
9 31.2 31.3 0.1 100. 3 3.62 3.53 —0.09 97.5
10 32.1 32.5 0.4 101. 2 3. 86 3.98 0.12 103. 1
11 32.6 32.1 —0.5 98.5 3. 97 3.82 —0.15 96. 2
12 32.9 33.1 0.2 100. 6 3.99 4.17 0.18 104. 5
13 33.6 32.9 —0.7 97.9 4. 05 3. 89 —0.16 96. 0
14 33.8 33.6 —0.2 99. 4 4. 10 4.23 0.13 103. 2
15 34.5 35.1 0.6 101. 7 4.19 4.27 0.08 101.9
16 34. 8 35.0 0.2 100. 6 4.21 4. 30 0.09 102. 1
17 35.2 34. 8 —0.4 98.9 4.29 4. 34 0. 05 101. 2
18 35.4 35. 8 0.4 101. 1 4. 31 4.42 0.11 102. 6
19 35.6 35.2 —0.4 98.9 4.33 4.42 0.09 102. 1
20 35.9 35.4 —0.5 98. 6 4. 36 4.25 —0.11 97.5

%, Recovery(%)=100X¢;/c;
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Studies on ANN Models of Determination of Tea Polyphenol and Amylose
in Tea by Near-Infrared Spectroscopy
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Abstract The objectives of the present paper were to build the models for the determination of tea polyphenol (TP) and tea am-
ylose (TA) in tea by near-infrared spectroscopy (NIR). According to the range of 7 432.3-6 155.7 cm ' and 5 484. 6-4 192.5
cm ! of NIR spectra, the models are built for determining the contents of TP and TA in tea with the input layer, hidden layer
and node ((8, 4, 1) and (7, 5, 1) respectively) in network structure by the artificial neural network. The correlation coefficient
(r), the root mean square error of cross validation (RMSECV) and the root mean square error of prediction (RMSEP) were se-
lected as the indexes for evaluating the performance of calibration models. The results show that r, RMSECV and RSECV by
the model samples for TP and TA are 0. 984 7, 0.460 and 0. 123, and 0. 947 0, 0. 136 and 0. 224 respectively, and », RMSEP
and RSEP by the prediction samples for TP and TA are 0. 980 4, 0.529 and 0. 017, and 0. 968 2, 0. 111 and 0. 029 8 respective-

ly. These indicated that the NIR-ANN models can be used to determine the contents of TP and TA in tea.
Keywords Artificial neural network; Near-infrared spectrum; Tea polyphenol; Tea amylose
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