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Determination of copper and lead in wild herbs by graphite furnace atomic
absorption spectrometry

CAI Hui-Min, LIANG Ying-Bo, YAN Shi-Yan, ZHANG Yuan-Yuan, QI Ting, WEI Chao-Jun®

(Beijing University of Agriculture, Beijing 102206, China)

ABSTRACT: Objective To discussion enrichment characteristics and population potential health risks of
heavy metals in the wild herbs in Beijing area. Methods The wild herbs of chinensis (Taraxacum mongolicum
Hand.Mazz.) and dandelion (Ixeris cass) were collected from beside the traffic road area, mountain area, farm-
land area, park area in six counties of Beijing area and the concentrations of Cu and Pb were detected in them
by graphite furnace atomic absorption spectrometry. Meanwhile, the possible health risks to residents caused by
the heavy metals through consumption of the above wild herbs were evaluated based on target hazard quotient
(THQ). Results The content of Cu was 3.90~14.83 mg/kg and that of Pb was 0.23~1.82 mg/kg in chinensis,
and the content of Cu was 4.26~14.54 mg/kg, and that of Pb was 0.17~0.61 mg/kg in dandelion of beside the
road area in six counties of Beijing area. The content of Cu was 3.34~10.40 mg/kg, that of Pb was 0.06~0.29
mg/kg in chinensis and the content of Cu was 2.91~6.16mg/kg, and that of Pb was 0.09~0.25 mg/kg in dande-

lion of mountain area, farmland area, park area in six counties of Beijing area. Conclusion The concentration
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of Cu and Pb in wild herbs which come from 10-m area of both sides of the traffic road were significantly
higher than that of other area. Multi-metal composite health risk assessment results showed that it was an ob-
vious health risk to people who ate non-artificial cultivated wild herbs. It suggested that more attention
should be paid on the potential added threat of heavy metal to the health of rural inhabitants (especially children)
who might eat wild herbs in area of Beijing.
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Table 1 Determination conditions of atomic absorption spectrometry
(nm) (mA) 2] (nm) (uL)
Cu 324.7 3.0 288.00 0.4 10.0
Pb 283.3 2.0 361.00 0.4 10.0
*k2 ARPHRERF
Table 2 Temperature program of graphite furnace
Cu Pb
) (s) () (s)
90 15
1 100 20
120 15
2 900 15 450 10
3 1900 3 1700 2
4 2000 2 1800 2
24 HmaLE (), (D
Ac,=0.0064c+0.0852, r=0.9981; Ap,=0.0043c-0.0032,
( ), 60 'C 30 min r=0.9996
( 10000 g ’ , 32 WEESEWESRR
550 C 1h, 5mL ’
: 550 C (n=3),
1h, 2 mL
, 1 mL (1:5) 3 ( 2.7£0.2 mg/kg) 2.76 mg/kg,
10 mL , 1 RSD 2.15%; (
mL , 10 mL, 5mL  0.22 pm , 0.19+0.03 mg/kg) 0.21 mg/kg, RSD  1.89%
2. 3’ , , 1.0000 g,
5 ) )
97.2%~99.5%
3 HRINM ,RSD  2.51%; 99.1~102.5%
3.1 HRfETfER%  RSD - 3.24%
1 mL 100 mL 33 ZLWMELHR
0.5% s 0
50.0 100.0 150.0 200.0 ng/mL
0 20.0 40.0 80.0 100.0 ng/mL , s
, (©)

GV

>

10 m
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Fig. 1 Standard curve of copper and lead
) (the target
, hazard quotient, THQ),
20 , > L
2013 ,
4 , 4
THQ = E.*Ep *Fg *C
, 1000* Ry * W, *T,
, : TTHQ=2THQ )
> ) 10m
3 THQ
[17.18]. 0.526~2.000 THQ  0.690~2.624,
s THQ 0.229~2.453
R 3 THQ 0.301~3.221;

) THQ
3.90~14.83 mg/kg 0.23~1.82 0.392~1.402 THQ  0.515~1.857,
mg/kg , 4.26~14.54 THQ 0.081~0.392
mg/kg 0.17~0.61 mg/kg ; THQ 0.106~0.512

10 m THQ
3.34~10.40 mg/kg 0.06~0.29 0.755~4.453 THQ  0.991~5.845;
mg/kg , 2.91~6.16 mg/kg

0.09~0.25 mg/kg s THQ 0.473~1.794 THQ
10 m 0.621~2.369 ,
EPA 2000
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Table 3 Analytical results of samples

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

* 8.86~13.20 0.91~1.82 4.11~6.44 0.40~0.58
6.85~10.40 0.20~0.29 3.34~3.70 0.10~0.15
12.25~14.83 0.37~0.66 11.92~14.54 0.44~0.61
4.25~5.68 0.13~0.18 3.53~6.16 0.17~0.25
3.90~5.95 0.34~0.47 4.80~6.64 0.23~0.37
4.03~5.06 0.10~0.15 3.99~5.04 0.07~0.11
5.96~9.15 0.49~0.58 4.79~8.09 0.22~0.30
3.36~5.38 0.06~0.09 2.91~4.84 0.09~0.13
5.04~5.89 0.38~0.44 5.33~7.52 0.29~0.35
3.41~5.46 0.11~0.25 3.18~5.57 0.11~0.25
4.60~7.02 0.23~0.45 4.26~8.54 0.17~0.26
3.34~4.02 0.13~0.15 3.95~4.46 0.13~0.20

* 10 m

BRI S HEE

Table 4 The parameters used in the calculation of heavy metals THQ

Er d/a 365
Ep a 70
Fir g/d 301.4/ ;231.5/
Rrp Mg/(kg.d) Rep(Cu)=0.04; Rep(Pb)=0.004
Wan Kg 559/  ;32.7/
Ta d 25550
C mg/kg 3
4 é;él: i’E - | s 2011,113(8): 42-47.
Lin Y, Jiang L, Jiang J, et al. Research progress on pharmacolog-
10m ical effects of dandelion[J]. Mod Chin Med, 2011, 13(8): 42—47.
[. ,2012,
’ 28(7): 617-620.
10 m Yu LH. Research progress on pharmacological effects of dande-
lion[J]. J Pract Tradit Chin Med, 2012, 28(7): 617-620.
’ ’ s >
( ) 1. ,2010, 21(4): 975-977.
5 Liu SM, Xie WD, Meng FJ. Research progress in chemical
72% %Iﬁik compositions and pharmacological activities of Ixeris Cass[J].
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