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Determination of Copper, Arsenic, Cadmium, Lead in
Athletic Food by Inductively Coupled Plasma Mass Spectrometry

LIU Li-ping, MAO Hong, ZHANG Ni-na, ZHANG Meng, SHA Bo-yu
(Beijing Center for Disease Prevention and Control , Beijing 100013, China)

Abstract: Inductively coupled plasma mass spectrometry (ICP-MS) was applied to deter-
mine copper, arsenic, cadmium, lead in athletic food using Sc, Ge, In, Bi as internal stand-
ard. The linear correlation factor for four elements are good (r>>0.999). Recoveries of
spiked samples were in the range of 88. 5%-107. 5% and precision was fine, and RSD is
lower than 5. 0%. The results showed close agreement with the reference values in three
standard reference materials of GBW08503b, NBS1568, GBW08571. It indicated that the
method is simple, sensitive ,accurate and short of analytical cycle, which can meet the de-
mand for the determining copper, arsenic, cadmium, lead in athletic food.
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Table 1 Microwave digestion operating parameters
Step Power Ramp P/MPa Control ¢/ C Hold
1 1200 W 100 % 5 min 3.447 5 120 5 min
2 1200 W 100 % 6 min 3.447 5 160 10 min
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Table 2 Detection limit for 4 elements in athletic food by ICP-MS
m/z Jpg s LD /(pg s L7D r
Cu 63 15 Sc 0. 06 0~200 0.999 3
As 75 2Ge 0.09 0~200 0.999 8
Cd 111 15 Tn 0.03 0~200 0.999 9
Pb 208 209 By 0.08 0~200 0.999 9
3
Table 3 Precision for 4 elements in athletic food by ICP-MS
(n=7) /(mg kg 1) X/ (mg+kg ') RSD/%
Cu 7.65,7.61,8.01,8.03,7.13,7.07,7.56 7.58 4.98
As 6.41,6.37,6.52,6.61,6.56,6.49,6.50 6.49 1.27
Cd 4.19,4.13,4.16,4.15,4.13,4.10,4. 25 4.16 1.18

Pb 1.46,1.44,1.42,1.44,1.58,1.52,1.50 1. 48 3.82
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Table 4 Recoveries of spiked samples for 4 elements in athletic food by ICP-MS
/Cpug s L7 Jlug+ LY /Cpg+ LD /% /(ug = L7 J(pg+ LD /%
Cu 78.4 20.0 96. 4 90.0 40.0 117.5 97.8
As 65.7 20.0 83.4 88.5 40. 0 104. 6 97.2
Cd 39.8 20.0 57.6 89. 0 40.0 77.8 95.0
Pb 20.0 20.0 41.0 105.0 40.0 63.0 107.5
2.5 ICP-MS NN
s s NI
(GBW08503b) N ,
(NBS1568) (GBWO08571) . , s
NN s s N s
5, , o
5 (pg-L7") 3
Table 5 Results of elements in standard reference ICP-MS
materials determinated by ICP-MS ( pg+ L7")
NN s s
, (GBW08503b) |
NBS1568 Cu 2.2+0.3 2.2+0.2 (NBS1568),
(n=3) Cd  0.02940.004 0.030+0.003 (GBW08571) . . . ,
As 0.4140.05 0.3840.02 B . . .
GBWO08571 Cu 7.7+0.9 7.9+0.1 7 R 5.0 % 3
(n=17) Pb 1.96+0.09 1.90+0. 06 , . . .
Cd 4.540.5 4.1%0.1 88.5% ~107.5% s
As 6.1+1.1 6.0+0.2 .
GBW08503b  Cu 3.9840.43 3.6140.11 . . .
(n=17) Pb 0.34%40.13 0.2740.02 . .
Cd  0.1540.04  0.14+£0.01 \ . , .
As 0.3240.07 0.3240.02
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