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INTRODUCTION : __d MATERIALS AND METHODS ;
- —
Camellia sinensis L. is a perennial leafy crop. All varieties of tea are produced from the For the study, 28 commercial tea samples were analyzed. We examined the leaves of fourteen black,
tea plants. The well-grown plants provide high-quality tea shoots, which vary with tea four oolong, and ten green teas grown and produced in China, Nepal, Sri Lanka, India, Kenya, Taiwan,
cultivars and the environmental conditions, such as the type of soil and altitude and Japan and Kore=
climate of the growing area.
Moreover, tea quality is also determined by the processing techniques employed. For
instance, the same fresh tea leaves can be processed to black tea, oolong tea, and
green tea by fermentation, semifermentation, and non-fermentation, respectively.
Those basic three types of tea have different quality characteristics, including color, 28 different tea samples
aroma, taste, and appearance [1].
TANNINS are a particular class of
natural products found in plants of determination of total tannin content _ .
different families and they are with gravimetric method, according to recording of the spectra by using Bruker MPA
polyphenolics in nature. Tea contains the MSZ 20685-1980 Hungarian Standard Multipurpose FT-NIR Analyzer (Bruker, Ettlingen,
many tannin substances in the Germany)
leaves which affect the astringency e diffuse reflectance mode
and bitterness of the taste. * rotating cuvette
* resolution 16 cm™; scanning speed 10kHz
A large proportion of tannins in tea leaves consists of catechins, such as (-)-epicatechin, (-)-epicatechin-3-gallate,
(-)-epigallocatechin, (-)-epigallocatechin-3-gallate and (+)-catechin [2].
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In black teas, the major polyphenols are theaflavin, theaflavinic acids, proanthocyanidin polymers, \Qlj C 0 I 9 ) prediction model
and thearubigin or theasinensis, which are the oxidation products of polyphenols during o o o Thesfiai {{
processing usually known as catechins and gallic acid complexes [3] . i T H on
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Due to the diversity of samples, the TANNIN CONTENT varied in a wide range For the classification of green and black tea samples, LDA was used in the 12500-3800 cm™ spectral range. The results of the LDA
between 7.93 — 16.63 m/m%. The lowest value was measured for sample 18 classification are the predicted class for each sample. According to the confusion matrix (Table 1.), the two groups can be clearly
(oolong tea) and the highest value for sample 8, which was a black tea. Based on the separated. The confusion matrix carries information about the predicted and actual classifications of samples, with each row showing the
results, no relationship can be found between the amount of tannins in the samples instances in a predicted class, and each column representing the instances in an actual class. The accuracy of the method was 100% by
and its oxidation state. using 10 components (Figure 3.).
Because tannins are diverse class of compounds with various chemical i ] green teas
composition, the whole spectra can carry relevant information. Based on Chen et al. 2 ]
(2006), the vibration of the 2nd overtone of the carbonyl group (5352 cm), the C—H 2 : < >
stretch and C—H deformation vibration (7212 cm™), the —CH, (5742 cm™), and the — e :
CH, overtone (5808 cm) can be observed. 12}
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The absorption bands of catechins mainly involved: S o]
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. . _ Figure 3. Plotted results of LDA
- considerable variation in the 12500-9000 cm-? Table 1. Confusion matrix of LDA
spectral range due to differences in the color,
o shape and size of tea leaves PLS regression was performed to predict the total tannin content in tea leaves. For the analysis, the three measured reference values
- and three spectra were used for each sample. After the first run, it was found that sample 23 really had a negative impact on the
regression model. Therefore, it was threated as an outlier. Leave-one-out cross-validation was applied to validate determine the optimal
% X number of latent variables. After using different spectrum pre-processing techniques, the best result was obtained by MSC
g transformation (Table 2.).
< | In most applications, light scattering often creates an ‘““absorbance shift” in the spectrum, which can be more or less irrelevant for the
©
= M chemical composition. MSC is usually used to eliminate this noise from light scattering [5]. In case of tea leaves, this technique can
reduce the effect of light scattering caused by the different size and shape of tea leaves.
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W 73 spectra of 27 samples were used to
the prediction model
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first three PCs (PC1: 79%, PC2: 19%, PC3: 1%). To detect the real spectral outliers, E ;’...: « high predictive ability (Q2=93.09)
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