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Deter mination of heavy metal elementsin vegetables by microwave

digestion-inductively coupled plasma mass spectrometry

WANG Xiao', SHAO Li, TENG Zhen-Yong
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ABSTRACT: Objective To establish a method for the determination of arsenic (As), lead (Pb), cadmium (Cd),

mercury (Hg) and copper (Cu) in vegetables by inductively coupled plasma mass spectrometry (ICP-MASS).

Methods After microwave digestion, the samples were determined by ICP-MASS. The compensation matrix effects

were calibrated by selecting 3¢, Ge, "In and *™Bi as internal standard elements, the instrument conditions
optimized and the detection limits, linear relationships, recoveries and precisions of the method were analyzed.

contents of 5 elements in 8 kinds of vegetable samples were measured. Results The results indicated th

were
The
at, 5

elements had good linear relationships with the correlation coefficients>0.995; the detection limits were 0.001~0.05

mg/kg; the relative standard deviations were less than 1.5%; and different matrix standard addition recoveries of

samples were ranged from 82.5% to 109.9%. Conclusion This method is rapid, sensitive and accurate, and suitable

for the simultaneous determination of As, Pb, Cd, Hg and Cu in vegetables.
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Table2 Working parametersof ICP-MASS

/(L/min) 0.8
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Fig. 1 Standard curves of Pb, Cd, As, Hg and Cu
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Table3 Standard curve, accuracy and detection limit

(ng/mL) RSD(%) (mg/kg)
0~40 0.9998 1.245 0.05
0~4 0.9998 0.224 0.001
0~40 0.9994 0.998 0.01
0~4 0.9955 1.500 0.001
0~40 0.9998 0.874 0.05

&4 [ERERLER(n=6)
Table4 Resultsof recovery (n=6)

/(ng/mL) /(ng/mL) /(ng/mL) /%
0 2.5 2.450 98.0
0.711 1.0 1.701 99.0
0.522 1.0 1.472 95.0
0 2.5 2311 92.4
0 2.5 2.637 105.5
1.203 2.5 3.566 94.5
1.501 1.0 2.600 109.9
0.475 1.0 1.300 82.5
2.507 2.5 4912 96.2
5.641 2.5 8.122 99.2

#*5 SHMIEXPSMATRMMNELR

Table5 Determination resultsof 5 elementsin 8 kinds of vegetables

(mg/kg)
0.045 0.013 0.015 0.011 0.042 0.021 0.025 0.018
0.022 0.011 0.017 0.035 0.028 0.025 0.080 0.032
0.015 0.072 0.057 0.022 0.012 0.031 0.011 0.027
0.010 0.075 0.054 0.011 0.048 0.075 0.021 0.063
0.422 0.032 0.157 0.284 0.183 0.369 0.533 0.487
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