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Table 1 Isotopes of elements determined and
corresponding internal standard
JLH G bR
Co 59 2Ge
Ni 60 2Ge
Cu 63 2Ge
7n 68 2Ge
As 75 2Ge
Cd 111 115 Tn
Hg 202 209 B
Pb 208 209 Bj
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Table 2 Regression equations and correlation

coefficients of calibration curves

8BS Il 51 J5 KRR
Co y=1.174X10'2+1. 510X 10 1..000 0
Ni y=2.610X10°x+9.599X10° 1..000 0
Cu ¥y=6.120X10%x+1. 284X 10" 0.999 9
Zn y=1.139X10°x+8. 512X 10° 0.999 4
As y=1.316 X10%2+6. 548X 10? 0.999 9
Cd y=1.326X10°x+5. 051X 10! 0.999 8
Hg y=1.118 X 10%x+2. 937 X 10 0.990 4
Pb ¥y=5.584X10%x+2. 789X 10° 0.999 9
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Table 3 Analytical results of element

contents in SRM (pg -+ g™")

R M pR R Bt

brifE(E WE{E b E{E 5 f
Co 0.18+0.02 0.19 0.4240.03 0. 57
Ni 4.6+0.5 4.4 1.9+0.3 2.1
Cu 17.3+1.8 17.6 9.3+1.0 9.7
Zn 26.3+2.0 27.0 37+3 36.3
As 0.28+0.04 0.22 0.3740.09 0.35
Cd 0.05740.010 0. 049 0.3240.07 0.29
Hg (0.013) 0.019 - 0.03
Pb 4.440.3 4.5 1.5+0.3 171
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Table 4 Analytical results of element

contents in samples (pg+ g~')

Co Ni Cu Zn As Cd Hg Pb

RS 0.22 3.29 4.73 27.8 0.50 0.27 0.006 4.19
=Dt 0.19 3.22 6.44 14.5 0.57 0.18 0.03 1.5

H = 0.25 1.48 7.62 13.5 0.34 0.06 0.01 3.03
%1 0.33 2.44 6.14 18.9 0.22 0.11 0.01 1.96
G 2" 0.33 1.80 5.31 22.4 0.15 0.16 0.01 1.04
W3 rr 0.32 2.38 4.10 20.1 0.14 0.08 0.03 0.80
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Table 5 Limits for lead, cadmium, mercury and arsenic in the
quality criteria of Chinese medicinal herb (pg+ g™")
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Table 6 Recovery and precision for sample analysis Mgk,

JLHE RSD/ % =R/ %
Co 3.2 120 3 45 i
Ni 6.3 93.4
Cu 21 106.1 SR FH I 0 A0 2 b TR DR R AR RO 9 A 5
f\ 122'.25 8131'70 S SRBOR TN T 2R AR T ¥ L V0 1 R 4
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Determination of Trace Heavy Metal Elements in Cortex Phellodendri
Chinensis by ICP-MS after Microwave-Assisted Digestion

KOU Xing-ming', XU Min*, GU Yong-zuo'
1. Faculty of Chemistry, Sichuan University, Chengdu 610064, China
2. The Third People's Hospital of Chengdu, Chengdu 610031, China

Abstract An inductively coupled plasma mass spectrometry (ICP-MS) for determination of the contents of 8 trace heavy metal
elements in cortex phellodendri chinensis after microwave-assisted digestion of the sample has been developed. The accuracy of
the method was evaluated by the analysis of corresponding trace heavy metal elements in standard reference materials (GBW
07604 and GBW 07605). By applying the proposed method, the contents of 8 trace heavy metal elements in cortex phellodendri
chinensis cultivated in different areas (in Bazhong. Yibin and Yingjing. respectively) of Sichuan and different growth period (6,
8 and 10 years of samples from Yingjing) were determined. The relative standard deviation (RSD) is in the range of 3.2%-
17. 8% and the recoveries of standard addition are in the range of 70%-120%. The results of the study indicate that the proposed
method has the advantages of simplicity, speediness and sensitivity. It is suitable for the determination of the contents of 8 trace
heavy metal elements in cortex phellodendri chinensis. The results also show that the concentrations of 4 harmful trace heavy
metal elements As, Cd, Hg and Pb in cortex phellodendri chinensis are all lower than the limits of Chinese Pharmacopoeia and
Green Trade Standard for Importing and Exporting Medicinal Plant and Preparation. Therefore. the cortex phellodendri chinen-

sis is fit for use as medicine and export.
Keywords Cortex phellodendri chinensis; Trace element; Chinese traditional medicine; ICP-MS; Microwave-assisted digestion
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