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Determination of Heavy Metal Elements in Three Kinds
of Tea by Atomic Absorption Spectrometry

WU Heng,CHE Min-na,RE Ziwanguli - Saimaiti;ZHANG Chen, TIAN Xiao-jing, LIU Yi-zhong, CHEN Shi-en "
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Abstract : Taking the commercial black' tea, green tea and slimming tea as the research object, six kinds of water samples
from dormitory water,laboratory tap water and water from outside the school in Yuzhong Campus of Northwest University
for Nationalities were selected<6 kinds of tea samples of different water samples of concentrated tea, light tea,tea leaf tea
and tea in the detection of heavy metal elements Zn,Te,Sn,Cd and Pb content. Three kinds of tea samples were digested
by wet method ;and the other six kinds of water samples were sonicated respectively. The content of five heavy metal ele-
ments in each sample was determined by air-acetylene flame method ( AAS) under the best working condition of the in-
strument. The. results showed that both Te and Sn in black tea and green tea were detected, the content of toxic heavy
metals Pb and Cd were lower than the standard limit of GB 2762-2017 ,and the content of Zn was higher. Te and Sn were
not detected in slimming tea,and Pb and Cd The content of Zn was relatively high,and the content of Zn was also rela-
tively“high: The contents of heavy metals in concentrated tea and light tea brewed by 6 different water samples were dif-
ferent. The contents of Zn,Te,Sn,Cd and Pb were detected ,and the content of Cd was slightly exceeded. No Te element
was detected in the commercial packaging water 2 (pure water) and 3 ('mineral water) ,and the other 4 trace elements
All of the six water samples were detected by Pb (slight over standard) , the other elements were within the normal
range ; the repeatability of the test and the precision of the instrument were good with the recoveries of 94.53% -108.
56% . The contents of heavy metal elements in three kinds of tea tested in this research were different,and the contents

of heavy metal elements in tea were related to water quality. Meanwhile , the quality of three kinds of commercial drinking
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water was good and the quality of three kinds of tap water was not equal. Drinking tap water was not recommended.

Key words: atomic absorption method ;tap water;drinking water ;tea; heavy metal element
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Table 1  Standard solution concentration and medium

. i R
HEJBILR PR R R ¥ Medium
Heavy metal elements Standard solution concentration B
(mol - L)
Zn 0 1 2 4 ¢(HNO3) = 1.0
Te 0 1 2 4 c¢(HNO3) = 2.0
Sn 0 1 2 4 c¢(HNO3) = 3.0
Cd 0 1 2 4 ¢(HNO3) = 1.0
Pb 0 1 2 4 c¢(HNO3) = 1.0
1.2.2 H&megH & 1.2.2.1 KBRS B 2%
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Table 2 Conditions of instrument working

AP " y e JTHLE PSR YN Y-S
BERLE e owwar  wwemm or TR gy PRt
eavy . - . Lamp Lamp . Acetylene
wavelength Slit Spectral width ~ Burner height Air flow
metal (nm) (nm) (nm) ( ) voltage current L S flow
clements nm nm nm mm V) (urk) ( min~ ) (L - min™)
Zn 213.86 0.7 0.2 6.0 223 8 5.1 2.3
Te 214.33 0.2 0.2 7.0 287 6 5.0 2.5
Sn 224.62 0.7 0.2 5.0 327 7 4.9 2.5
Cd 228.85 0.7 0.2 5.0 218 8 5.2 2.4
Pb 283.37 0.4 0.2 6.0 208 6 5.0 2.6
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Table'3 Standard solution linear equations and correlation coefficients

HERIBITER

Heavy metal elements

Lt

Linear equation

R R

Correlation coefficient

Zn
Te
Sn
Cd
Pb

Y =0.1541X +0.2595
Y =0.0251X +0.0023
Y =0.0024X +0.0093
Y =0.0341X +0.0033
Y =0.0319X-0. 0042

0.9998
0.9995
0.9998
0.9997
0.9995
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Table 4 The heavy metal content test results of 6 kinds of water samples

IKHE K 2 KHE: 3 K4 IKHES IKHE 6
FLRILE Water samples 1 Water samples 2 Water samples 3 Water samples 4 Water samples 5 Water samples 6
Heavy
tal
R WE( RSD WEM RSD  WEEL  RSD WE( RSD  WE( RSD  WEE RSD
Result (%) Result (%) Result (%) Result (%) Result (%) Result (%)
Zn 0. 1254 2.9 0.1017 3.6 0.1127 3.3 0.4437 2.9 0.8742 3.2 0.9852 2.7
Te 0.0542 3.8 0.0322 2.7 0.0215 4.7 0.0207 2.6 - -
Sn 3.3341 5.5 2.3330 4.2 3.1823 4.6 1.7681 3.8 2.7583 6.0 2.4366 4.9
Cd 0.0161 3.2 0.0625 3.4 0.0526 2.9 0.0052 3.2 0.0048 4.1 0.0042 3.8
Pb 0.0150 2.6 0.0102 1.4 0.0163 1.6 0.0126 2.3 0.0117 3.5 0.0104 2.9
. - FAREKH . Note:- indicates no detection.
RS IMEMHERESESENRNER
Table 5 The heavy metal content test results’of 3 kinds of tea samples
a5 (28 VoA S
. Black tea Green tea Beauty-slimming tea
HEJRILR
He: tal el ts
eavy metal elements s RSD 2l RSD e {E RSD
Result (%) Result (%) Result (%)
Zn 35.2765 1.9 63.3769 2.2 21.0059 2.2
Te 0.0359 2.3 0.0343 3.0 -
Sn 2.3965 3.1 2.3812 2.6 -
Cd 0.0412 2.5 0.0438 2.9 0. 1207 2.6
Pb 0.7213 2.1 0.4552 3.1 2.1062 1.8

TE: - FoRAR

Note ;- indicales no detection.
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Fig. 1 The Pb concentration of thick eta soup
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Fig. 2 The Pb concentration of light tea soup
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Fig. 3 The Cd concentration of thick tea soup
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Fig. 4 The Zn conéentration of light tea soup
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Fig. 5 The Cd concentration of thick tea soup
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Fig. 6 The Cd concentration of light tea soup
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Table 6 The results of the test
HRmEITR bR e E T Tk I 0 E Ve

. RSD

Heavy metal Before the Increased After the Recovery rate
4 . . (%)

elements concentration concentration concentration (%)

Sn 3.3341 2.0000 5.2247 94.53 2.5
Cd 0.0161 4.0000 4.1661 103.75 2.8
Pb 0.0150 1.0000 1. 1006 108.56 1.9
Zn 0.1254 2.0000 2.2007 103.77 2.0
Te 0.0542 4.0000 4.0443 99.75 2.3
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