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Determination of lead, arsenic, cadmium, chromium and mercury by
inductively coupled plasma mass spectrometry in frost cosmetics
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ABSTRACT: Objective To establish a rapid determination analysis method of lead, cadmium, chromium,
arsenic and mercury in frost cosmetics. Methods By microwave digestion for sample pretreatment, lead,
cadmium, chromium, arsenic and mercury in frost cosmetics were directly determined by inductively coupled
plasma mass spectrometry. The instrument condition was optimized and the methods detection limit, precision
and accuracy of methodology were researched. Results With the Cosmetics Health Sandard comparison
verification method, correlation coefficient > 0.999, the detection limit was between 0.03 pg/kg~0.12 pg/kg,
relative standard deviation (RSD) was 3.5%~8.1%, the recovery was 96%~116%. Conclusion Verified by the
standard materials with different substrates, the measurements were within the scope of the standard, which
showed the method was suitable for rapid determination of lead, cadmium, chromium, arsenic and mercury in
the frost cosmetics, and could satisfy the requirements of Cosmetics Health Sandard.
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Table 2 Linear regression equation, correlation coefficient and detection limit (ng/kg)

Pb Y=1.8615X+561.582 0.9999 0.03
Hg Y=1.8896X+134.545 0.9997 0.08
Cd Y=0.7259X+174.504 0.9999 0.03
As Y=0.3331X+107.895 0.9999 0.06
Cr Y=0.3976X+81.629 0.9999 0.12

®3 OEYREIES R (mg/kg)

Table 3 Standard material verification results (mg/kg)

Pb 0.082 0.08+0.03 1.56 1.5+£0.2
Hg 0.0052 0.0053+0.0005 0.0042 0.0038+0.0008
Cd 0.090 0.087+0.005 0.066 0.062+0.004
As 0.098 0.102+0.008 0.24 0.23+0.03

Cr 0.078 (0.09) 0.39 0.45+0.10
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F 4 HERENLER(mg/ke)
Table 4 Sample test results (mg/kg)

using microwave digestion in Cosmetics [J]. Anal Lab, 2008,
27( ): 326-328.
[3] SN/T 0448-2011
(ICP-MS) [S].

Pb Cd Cr As Hg
0.148 0.0070 0.422 0.0187 0.016
0.084 0.0117 0.546 0.0204 0.011
0.155 0.0274 0.544 0.0221 0.007
0.145 0.0105 0.332 0.0741 0.006
0.159 0.0635 0.783 0.0109 0.0074
0.117 0.0605 0.686 0.0251 0.0095
0.125 0.0655 0.818 0.0142 0.0038
0.103 0.0467 0.367 0.0217 0.083
x5 EUERMFE RIS R(mg/ke)
Table S Recovery rate and precision test results (mg/kg)
RSD%
Pb 0.103 0.020 0.123 98 3.5
Hg 0.0828 0.010 0.0931 103 7.5
Cd 0.0467 0.010 0.0563 96 2.2
As 0.0217 0.010 0.0322 105 8.1.
Cr 0.367 0.100 0.483 116 5.3
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5 [J. ,2010, 27(2), 721-723.
5 Wang BT, Yan Z, Lin YK, et al. Determination of elements in
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