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Determination on Heavy Metals Content of Codonopsis pilosula Based on ICP-MS Method
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Abstract

(Vocational Technical College, Shaanxi University of Science and Technology, Xi‘an, Shaanxi 710016 )
[Objective] The aim was to establish the method of determining the content of arsenic, mercury, lead, cadmium of Codonopsis pilosula

based on the ICP -MS method. [Method] Four heavy metals contents of sample digested by microwave were determined by ICP -MS method.
[Result] The correlation coefficient of the standard curve of 4 elements were larger than 0.999 2, the recoveries of that were 96.5 %~105.2 %, and
the RSD was less than 10.5 %. [Conclusion] This method was simple, rapid, accurate, sensitive. It could be used for quality control of medicines
and could offer determination method of heavy metal content for different types of chinese herbal medicines.
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Table 1 Condition of microwave digestion

P2 /W E //°C FTa] /7 min
Steps Power Temperature Time

1 600 30~150 0~5

2 700 160~200 5~10

3 700 200 10~15

4 600 100 15~20
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Table2 Linear relationship of 4 elements

TR T T ZKIEGIH g
Element Regression equation Linear range
22Hg Y=6519 X+1 576 0.999 2 0~10

%5ph Y =29 987 X+654 0.999 6 0~20

*As Y=570.24 X+258 0.9997 0~20

cd Y=5 156 X+23 0.9994 0~10
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Table 1 Box-Behnken test design and its response value

215 F AR Xanthan Zn* pH {E pH value Wi 1o {EL P S PR B 2R ) %
Groups 2./ % Code 7, Z,// mmol/L Code z, Z; Code z; Response value of retention rate of enzyme activity
1 1.0 0 15 1 5.2 1 68
2 15 1 10 0 4.8 -1 68
3 1.0 0 5 -1 5.2 1 56
4 1.0 0 10 0 5.0 0 76
5 1.0 0 15 1 4.8 -1 70
6 1.0 0 10 0 5.0 0 73
7 0.5 -1 15 1 5.0 0 71
8 0.5 -1 10 0 52 1 63
9 0.5 -1 10 0 4.8 -1 71
10 15 1 5 -1 5.0 0 55
11 1.0 0 5 -1 4.8 -1 68
12 15 1 10 0 5.2 1 53
13 15 1 15 1 5.0 0 69
14 1.0 0 10 0 5.0 0 76
15 0.5 -1 5 -1 5.0 0 65

T WA 3 VORI, AR RN 2Z (RSD)TE 356 %~6.15 %

Note: Response value was the mean of three tests; relative standard deviation(RSD )is between 3.56% and 6.15%.
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Table 3 Measurement result of standard reference matter(n=3)

JLR PRESE// wg/ml WELE/ pg/ml

RSD// %

Element  Standard reference value ~ Measured value

22Hg 0.017 0.021 7.7
25pp 0.950~1.050 1.040 0.6
"As 0.130~0.230 0.220 5.3
HCd 0.019~0.027 0.025 6.7
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Table4 Content of heavy metal elements of Codonopsis pilosula in

different origin places g/g
F:ﬂij‘ lllcd ZOZHg ZOBPb 75AS
Origin places
B
Hanzhong in Shaanxi Province 0.649 0.119 1010 269
ME%I}E . . 0.245 0.133 1.920 3.42
I@L:ey%%gém Shaanxi Province
SUTEEPEY
Nanzheng in Shaanxi Province 0.969 0.102 0.765 280
vt T

Ninggiang in Shaanxi Province 0.425 0.116 0.893 267
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