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Determination of 25 Micro-Quantity Elements in Lung and Kidney
for Chinese Adult Man by ICP-MS
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Abstract: Human lung and kidney samples were obtained in autopsy from 16 subjects died
suddenly, who were healthy, normal before death and lived in 4 different areas with differ-
ent dietary types in China . The samples were digested by closed-vessel microwave HNO; +
H, O, dissolution system. The solution was directly analyzed by ICP-MS for determimation
of Al, As, B, Cd, Co, Cr, Cs, Cu, Hg, I, In, Mn, Mo, Ni, Pb, Rb, Sb, Se, Sr, Th,
Ti, Tl, U, V and Zr with rhenium internal calibration. Reference materials of pig liver
GBWO08551 and human hair GBW09101 were analyzed by the described method. The analyt-
ical values of two standard reference material show closed agreement and accurate.
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Table 1 Detection limits of elements
Abundance Detection limits (33) Abundance Detection limits (3§)
Elements Mass Elements Mass
/% /Cug+ L7H /% /(ug + L7
Al 27 100 0.009 Ni 60 26. 22 0.015
As 75 100 0.041 Pb 208 52.4 0.012
B 11 80. 22 0.222 Rb 85 72.165 0.001
Cd 111 12.8 0.005 Sh 121 57. 36 0.003
Co 59 100 0. 000 5 Se 82 8.73 0.041
Cr 53 83.76 0. 054 Sr 88 82.58 0. 009
Cs 133 100 0.000 2 Tb 232 100 0. 000 4
Cu 63 69.17 0. 009 Ti 49 5.5 0. 009
Hg 202 29. 86 0. 006 6 Tl 205 70.476 0.000 3
1 127 100 0.004 2 238 99. 274 0.000 2
In 115 95.7 0. 000 3 A\ 51 99.76 0.03
Mn 55 100 0. 006 Zr 90 51.45 0.001
Mo 95 9.25 0.002
2 GBW08551 (n=6pg-g")
Table 2 Analysis results of micro-quantity elements in pig liver GBW08551(n=6 pg+ g~ ")
Determined X Certified Determined X Certified
Elements Uncertainty Elements Uncertainty
Values values Values values
0.038 0.040 8.59 8.43
As 0.044 0.042 0.041 +0. 004 0.04440.008 Mn 8.63 8.50 8.52 +0.14 8.3240.38
0.039 0.043 8.54 8.48
0.063 0.065 3.88 3.66
Cd 0.064 0.066  0.065 4+0.003  0.06740.004 Mo 3.61 3.86 3.75  +£0.26 3.840.8
0. 065 0.067 3.66 3.87
0. 100 0.097 0.52 0.56
Co 0.097 0.097 0. 100 Pb 0.51 0. 54 0.53 +0.036 0.54+0.04
0. 096 0.53 0.54
16.3 16.5 0.88 0.90
Cu 16.6 16. 8 16.5 +0. 34 17.2+1.0 Se 0.88 0. 85 0.88 +0.038 0.94+0.06
16.4 16.4 0.87 0.90




240 28
3 GBW09101 (n=6pg-g™")
Table 3  Analysis results of micro-quantity elements in human hair GBW09101(n=6 pg- g ')
Elements Determined X Uncertainty Certified Elements Determined X Uncertainty Certified
Values values Values values
12.2 11.5
Al 12.7 13.0 12.8 +1.72 13.342.3 Mo 099,003 0.61 0.58
0.58 0.62
13.6 13.8
0.48 0.52 3.233.31
As 0.49 0.52 0. 50 +0.034 0.59+0.07 Ni 3.333.28 3.32  40.124 3.1740.40
0.49 0.50 3.36 3.41
0.130.14 6.74 6.90
Co 0.14 0.155 0.15 +0.028 0.13540. 008 Pb 7.00 6. 64 6. 80 +0.32 7.20£0.7
0.15 0.165 6.66 7.00
4.49 4. 85
Cr 4.81 4.53 4.67 +0.32 4.77+0. 38 Sb 020019 0.19 0.21
0.210.18
4.57 4.77
21.76 22.6 0.53 0. 54
Cu 22.96 23.14 22.5 +1.1 23.0+1.4 Se 0.57 0.54 0.56 +0.044 0.58+0.05
21.94 22.70 0.58 0.58
2.18 2. 20 4.18 4. 21
Hg 2.16 2. 28 2.21 +0.112 2.16+0.21 Sr 4.30 4. 29 4.24 +0.11 4.1940. 14
2.152.27 4.19 4. 27
1 081080 0.81 0. 875 Y% 0- 0910089 0.09 0.089
0.82 0. 81 0. 088 0. 090
2.802.74
Mn 2.72 2.82 2.75 +0. 096 2.94+0.2
2.69 2.75
+ (n=16, g g ')
Table 4 Results of micro-quantity elements in human lung and kidney(n=16, median, ng « g~')
Range Median Range Median
Elements Elements
Al* 21, 1~404. 2 1.7~122.5 80.9  3.42 Ni 199.1~1487.2 148.5~519.4  420.9  329.1
As 90. 3~264 69.5~449.6 135.0 124.9 Pb* 0.35~2.69 0.25~1.16 0.62 0.47
B 178.6~507. 4 151.4~652. 1 302.5 245.8 Rb* 6.34~24.8 8.05~34.0 12.2 17.2
Cd* 0.27~6.94 19.8~1 257 1. 38 75.6 Sh 12.1~107.6 47.8~255.4 53.0 86. 6
Co 11.9~66.5 19.4~74.7 54.5 41. 8 Se * 0.7~1.74 3.23~6.07 1. 10 4.97
Cr* 0.78~5.67 0.23~2.53 1. 00 0. 40 Sr 367.9~1 364.2 285.1~865.6 618.5 521.7
Cs 4.2~165 27.2~88.0 53.0 50.5 Th 3.13~107.3 0.37~1.47 27.3 0.74
Cu* 3.13~5.92 7.4~13.5 3.75 11.0 Ti* 2.85~21.2 1.45~10.2 6.58 2.44
Hg 7.5~5 826.4 16. 8~492 36. 7 97.3 Tl 1.20~10.3 2.34~14.5 3.27 8. 90
1 313~1 088 405.8~1 040 441.0 546. 2 U 2.89~38.4 2.4~15.4 8.10 3.83
In 0.62~7.05 0.19~0.77 3.56 0.41 \% 161.9~845.6 11.0~126.0 309. 4 32.2
Mn* 0.38~5.90 2.46~6.68 0.97 4. 38 Zr 53.6~625.3 7.4~96.9 181.9 38.5
Mo * 0.014~0.167 0.86~1.72 0. 054 1.24
sk pgeg!
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