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Trace Element Analysis of Tea Samples by Total
-Reflection X-Ray Fluorescence
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[Abstract] Total-Reflection X-ray Fluorescence Spectrometer (TXRF) and Inductively Coupled Plasma-
Atomic Emission Spectrometry (ICP-AES) were used for the simultaneous determination of trace elements
(Mn, Fe, Ni, Cu, Zn, Sr) in tea samples which were prepared by acid digestion. In this study, 9 tea samples,
which were collected with different kinds (green, red, and black tea) and/or qualities were analyzed from the
market. The contents of Mn, Fe, Ni and Sr in tea leaves was almost the same values by ICP and TXRF
analyzed, representing accuracy by TXRF. In terms of different brand tea samples, the contents of Mn, Fe,
Ni, Zn and Cu in Ten Ren green tea, Ten Ren whole laves fresh green tea and Ten Ren oolong tea were
significantly higher than the samples of Lipton green Tea, Lipton oolong tea, Organic tea and Taiwan
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University Forest Experimental tea. All kinds of trace elements in samples of Taiwan University
Forest Experimental tea is significantly lower than other teas.
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Fig. 1. Total-reflection X-ray fluorescence spectrum of digested leaves of organic tea.
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Table 1. Analytical results for the concentration of Cr, Mn, Fe, Co, Ni, Cu, Zn in the standard solution

by TXRF
Certified values Determined values Relative difference

Element mg L* mg L* %

Cr 18.6 17.2+0.8 -7.5

Mn 18.6 17.2+0.6 -7.5

Fe 18.6 17.7+£1.2 -4.8

Co 18.6 183+14 -1.6

Ni 18.6 18.9+0.9 1.6

Cu 18.6 18.0+ 0.6 -3.2

Zn 18.6 18.4+05 -1.1
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Fig. 2. Concentration of Mn in eight different
tea samples by ICP and TXRF analysis.
Values with different letters are significantly
different at 5% significant level by least
significance difference test, LSD.
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Fig. 3. Concentration of Mn in eight different
tea samples by ICP and TXRF analysis.
Letters denoted. as Fig. 2.
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Fig. 4. Concentration of Ni in eight different tea
samples by TXRF and ICP analysis.
Letters denoted as Fig.2.
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Fig. 5. Concentration of Zn in eight different
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Fig. 6. Concentration of Cu in eight different
tea samples by TXRF and ICP analysis.
Letters denoted as Fig.2.

E R Xt e R - IR I AR S TR E

40

a
. m TXRF-Sr
ez |CP-Sr
30
b
\ 7 a
o 20 % L. %
< || T
/ a a® & a
| a o
- - B _
I - 0 B B a
é 7 é % é bz a
| B B B B B B |
| B B B R R B B B

A B C ] E F G H |
7. Sr & RAEADFEKIEATELL TXRF 1 1CP
B Mt R > S REERIAANIE 2 -
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