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Polyphenols inspecting method of living tea leaves
based on hyperspectral reflection

Zhang Min'®, Li Yinhua'®®, Yuan Qingchun'®, Li Juan'®?, Dai Sihui'®, Liu Zhonghua'®?, Li Ming'**"

(1.a.College of Engineering; b.College of Horticulture and Landscape, Hunan Agricultural University, Changsha 410128,
China; 2.Hunan Provincial Engineering Technology Research Center for Modern Agricultural Equipment, Changsha
410128, China; 3.National Research Center of Engineering Technology for Functional Ingredients from Botanicals,
Changsha 410128, China)

Abstract: Spectral data was captured for selected different growing and color of nine kind of tea by using ASD Field
Spec Hand Held 2 spectrum analyzer. The raw data was pre-processing to decrease noise and improve acquisition.
Multiple linear regression analysis, SG and PAC were employed to analysis the data. The optimization model was
established to predict the best time of harvesting. The principal component characteristic bands of 520, 765, 821, 940 nm
was obtained by smoothing, the first derivative, the second derivative and the pretreatment process. The determination
coefficient is close to 0.99 for this model using least square method. By analyzing other 23 kinds of tea to verity the

model, the correlation coefficient of real and predictive value is 0.97 as well as the average relative error of 2.99%.
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Tablel Tea polyphenols of content
1%
5 22.823 11.823 17.969
26.866 17.650 19.095
1 18.122 9.496 14.922
. . _ 21.719 12.436 19.361
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Fig.1 Spectrum data of the sample tea
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Table 2 The model precision based on different smoothing method
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520 SG 0.91 1763 5.190 13.180
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Fig.2 After the 1stDer and 2ndDer of the characteristics wave band
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Table 3 Different samples of TP content and characteristics wave band reflectance
% X1 X X3 X4
5 22.823 0.706 0.693 0.755 0.085
26.866 0.571 0.523 0.590 0.056
1 18.122 0.741 0.740 0.791 0.108
21.719 0.730 0.727 0.762 0.092
23.698 0.754 0.557 0.634 0.064
24.791 0.694 0.662 0.745 0.060
18.093 0.754 0.727 0.774 0.114
22.427 0.725 0.721 0.752 0.088
1 23.235 0.758 0.680 0.695 0.072
3 X1 X2 X3 4
X4
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Table 4 The model equation based on the different mean
R
y=-0.001 2x*+0.111 1x* — 3.803 6x + 57.5x — 322.81 0.89 13.61 0.01
y=139.08 — 14.09x; + 15.89x, —12.57x3— 129.01x4 0.97 241 0.01
y=40.558 — 12.185x; + 14.57x, —11.857x; — 129.111x, 0.99 1.96 0.00
4 R
R 0.99 1.96 0.97 2.99%
y = 40.558 — 12.185x; + 14.570x;, —
11.857x3 — 129.111x4
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Fig.3 The true data and predictive value scatter plot
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