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Discrimination of 6 Kinds of Chinese Tea by Combination of Organic Components and Multielement Analysis

CHEN Bo, JIN Bao-hui, YAN Zhi, TU Xiao-ke, WANG Bing-tao, ZHAO Qiong-hui, WANG Hong-ju, XIE Li-qi
(Shenzhen Key Laboratory of Detection Technology for Food Safety,

Food Inspection Center of Shenzhen Entry-Exit Inspection and Quarantine Bureau, Shenzhen 518067, China)

Abstract: A discrimination method for 6 kinds of Chinese famous tea by combination of organic components and
multielement analysis was established. Totally 67 different tea samples from their places of origin were collected, including
green tea (Huangshan Maofeng, West Lake Longjing, Biluochun and Lushan Fragrant) and oolong tea (Wuyi Rock Tea,
Ti Kuan Yin). The concentrations of 9 elements (K, Ca, Mg, Al, Mn, Fe, Zn, Rb and Ti) were determined by ICP-AES, 12
elements (Pb, As, Cd, Cr, V, Ni, Co, Cu, Sr, Cs, Ba and Se) by ICP-MS, and 10 organic compounds by UPLC. Partial least
squares variable selection method was applied in the establishment of the discrimination models for elements and organic
components, and a tracing procedure was set up for the confirmation of the known and unknown tea samples. The analysis
of real samples showed that the 6 kinds of Chinese famous tea were well discriminated and misjudgment was reduced
effectively by cross validation of the two models.

Key words: tea; inductively coupled plasma-atomic emission spectrometry (ICP-AES); inductively coupled plasma-mass
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Table1 Analytical results for 21 elements in teas
mg/kg
TLER /ME ONE] FHIME HLE
Ni 1.58 12.42 7.66 8.40
Cu 5.68 26.33 12.5 12.2
Sr 3.34 39.84 10.2 8.91
Ba 2.65 4591 14.5 12.9
Pb 0.141 2.447 0.992 0.895
Mn 169.1 2594.5 1042.3 980.6
Al 172.9 1894.7 499.8 344.8
Fe 53.8 533.2 165.3 131.7
Mg 1061.1 2834.6 1820.3 1835.1
Rb 18.4 232.9 70.3 61.2
Ti 0.749 19.8 4.81 4.00
Zn 18.8 78.0 443 45.9
Ca 2268.1 6 004.6 33734 3204.1
K 11281.9 20 443.8 16 472.0 16 978.1
Se 0.022 0.156 0.068 0.061
\% 0.044 0.836 0.206 0.184
Cr 0.084 2.52 0.742 0.639
As 0.013 0.282 0.095 0.086
Cd 0.015 0.076 0.040 0.038
Cs 0.053 1.52 0.262 0.134
Co 0.088 1.29 0.393 0.389
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Table2 Analytical results for 10 organic components in teas
mg/kg

AL RME LON! FIE PALE
GA 14.7 118.7 53.6 533
GC 32.1 320.0 85.4 80.0
THEO 20.0 360.5 1359 140.2
EGC 533 640.3 247.0 2133
C 41.3 240.1 113.1 105.5
CAFF 346.7 1320.0 566.7 520.0

EGCG 560.2 2 560.9 124222 1160.0
EC 80.5 266.7 166.2 173.1
GCG 60.3 346.7 156.6 133.3
ECG 120.0 640.4 258.6 253.8
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Fig.1  Relationship between model CR and the number of variables in
the model (y;)
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Table3 Basic parameters of element model for teas
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Fig.2  PLS-based classification models for 6 kinds of tea
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Table4 Basic parameters of organic component model for teas
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Fig.3  Flow chart for the discrimination of 6 kinds of tea
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