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Evaluation of Tea Leaf Components by Near Infrared Spectroscopy
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Abstract

The Near Infrared Spectroscopy (NIRS) shows promise in carrying out the quality determination for
agricultural products because of its fast and accurate technique. It can be employed as a replacement of time-
consuming chemical method. In this experiment the contents of three components, epigallocatechin-3-gallate
(EGCG), caffeine (Caf) and epigallocatechin (EGC) in tea leaves were predicted by NIRS. One hundred ground
tea leaf samples were loaded in standard cup and measured the original spectrum by NIRSystems 6500 with the
transportation module and reflectance mode in wavelength region from 800 nm to 2500 nm. The contents of
ground tea leaves were determined by high performance liquid chromatograph (HPLC) method. Partial least
squares regression (PLSR) was used to develop the calibration equation. The correlation coefficient (R) of EGCG,
Caf and EGC from calibration model were 0.954, 0.938 and 0.938 mg/kg, respectively. The standard error of
calibration (SEC) of EGCG, Caf and EGC were 6.973, 2.762 and 7.606 mg/kg, respectively. The standard error of
prediction (SEP) of EGCG, Caf and EGC were 8.224, 2.907 and 8.099 mg/kg, respectively. The results showed
that the calibration equations obtained from the experiment had high values of R and low values of SEC and SEP
which indicated a good correlation between reference values and NIRS predicted values. Therefore, these results
suggested that NIRS could be applied for the rapid determination of tea leaf components.
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Figure 1 Tea leaves (a) were ground and packed in the standard cup (b) and measured the original spectrum by

NIRSystems 6500 (c) with the transportation module and reflectance mode in wavelength region from
800 nm to 2500 nm. and analyzed compounds by HPLC (d)
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Table 1  Characteristics of tea samples used for model construction by NIRS

No. of Compound contents (mg/kg)
Compounds
samples Minimum Maximum Average
1.Epigallocatechin Gallate (EGCG) 134 7.796 127.010 74.262
2.Epigallocatechin (EGC) 262 6.998 111.583 57.730
3.Caffein (Caf) 297 23.469 58.172 37.804
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Figure 2 Original spectrum of tea samples in wavelength range 800 — 2500 nm.
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Table 2 Results of PLSR calibration for component determinations in tea leaves.

Waveleng
No. of SEC SEP Bias SD
Compounds th
() samples (mg/kg) (mg/kg) (mg/kg) (mg/kg)
nm
1.Epigallocatechin Gallate (EGCG)  800-2500 134 0.954 6.973 8.224 -0.039 9 23.316
2.Caffein (Caf) 800-2500 297 0.938 2.762 2.907 0.001 8  7.981
3.Epigallocatechin (EGC) 800-2500 262 0.938 7.606 8.099 -0.024 8 20.170

R: Coefficient of correlation, SEC: Standard error of calibration, SEP: Stand error of prediction, Bias: The average difference between

actual value and NIRS value, F: The number of factors used in the calibration equation and SD: Standard deviation of average

SEP = 8.224 mglkg
Bias = -0.039 mg/kg
031 F=g

SEP = 2,907 mg/kg
Bias = 0.001 mg/kg
F=8

SEP = 8.099 mglkg
Bias = -0.024 mg/kg
F=8
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Figure 3 Scatter plots of Epigallocatechin Gallate (a), Caffein (b) and Epigallocatechin (c) contents in tea leaves
determined by HPLC (X-axis) vs. by NIRS (Y-axis).
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