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Application of selecting wavelength regions to determination
of free amino acid content in tea by FT-NIR spectroscopy

GUO Zhi-ming, ZHAOQO Jie-wen, CHEN Quan-sheng, HUANG Xing-yi
(School of Food and Biological Engineering , Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to improve the detecting precision and robustness in determination of the content of
{ree amino acid in tea by the FT-NIR spectroscopy,a predictive model was established by selecting ef-
ficient spectral regions combined with the Partial Least-squares(PLS) algorithm. In this research,the
synergy interval Partial Least-squares (si-PLS) and the Genetic Algorithm Partial Least-squares (GA-
PLS) were applied to select the efficient spectral regions. The number of PLS components and the
number of intervals were optimized according to the cross-validation in a calibration set. The perform-
ance of the final model was evaluated according to the Root Mean Square Error of Prediction (RM-
SEP) and the Correlation coefficient (R) in prediction and calibration sets. Experimental results show
that the two methods are able to produce better prediction models in relation to the full-spectrum mod-
el, and the performance of siPLS model is better than that of the GA-PLS. The optimal model offers
its R in 0. 954 2 and RMSEP in 0. 256 0 respectively by a prediction set. This study demonstrates that
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NIR spectroscopy combined with efficient selection wavelength region algorithm can be used success-

fully to analyze the content of free amino acid in tea.
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Tab. 1

Statistics of amino acid contents for

calibration and prediction sets of tea

Ay HEAH B % W% %
1 IE & 60  0.976 2~5.126 8 2.988 8 0.808 9

RS 30 1.236 3~4.898 9 2.986 0 0.747 2
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Tab. 2 Results of siPLS calibration model with different spectral regions

X 8] 4] 43 %k P X[ F T4 285 IR 3 5 AR R 22 T TE 42 AH 6 R4
10 (1. 7.8, 10] 9 0.279 4 0.950 9
11 [4, 8] 8 0.250 2 0.960 6
12 (4,5, 8] 10 0.260 8 0.957 2
13 (1.4 19 0.260 2 0.957 9
14 [1.8.12] 9 0.263 2 0.956 4
15 [5, 6, 13,14] 9 0.252 1 0.960 0
16 (5.6, 7, 14] 10 0.259 6 0.957 6
17 (1.9, 13, 15] 9 0.265 6 0.955 5
18 (6,7, 13] 8 0.2415 0.963 3
19 [6,7,8,9] 9 0.248 5 0.961 2
20 (6.8, 16, 17] 9 0.2555 0.958 9
21 [7.8.9,17] 10 0.259 7 0.957 6
22 [7.8,9, 18] 8 0.2322 0.966 1
23 [1, 4] 10 0.260 9 0.957 4
24 [7.8.9, 22] 10 0.256 9 0.958 5
25 (8,9, 11, 23] 8 0.246 9 0.9617
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Fig. 1  Optimal spectral region selected by siPLS
with intervals 7, 8, 9 and 18
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Fig. 2 Reference measured versus NIR predicted by

siPLS in prediction and calibration sets
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Tab.3 Results of GA-PLS model for prediction

of amino acid in tea

LRy B
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P55 w0 W ., RAER KAMR,
RMSECV RMSEP

1 48 8 0.2469  0.9617 0.2796  0.9478
2 54 8 0.2453  0.9622 0.2779  0.9485
3 46 8 0.2482  0.9613 0.2805 0.947 4
4 51 8 0.2416  0.9634 0.2746 0.9498
5 43 6 0.2437  0.9628 0.2772  0.948 9
6 60 8 0.2465  0.9618 0.2781  0.948 4
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