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Determination of 18 metal elements in poultry drinking water by
inductively coupled plasma-mass spectrometry
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ABSTRACT: Objective To establish a method for simultaneous determination of Cu, Ag, Zn, Cd, Hg, Cr,
Mo, Mn, Fe, Co, Ni, Sr, Ba, Al, Pb, As, Sb, and Se in poultry drinking water by inductively coupled plas-
ma-mass spectrometry (ICP-MS). Methods The collected water samples were purified by 0.45 pm mem-
brane filters. Then 18 metal elements in poultry drinking water could be determined simultaneously by
ICP-MS. Results This method had a wild linear range of calibration curve for determination of 18 metal
elements and the linear correlation coefficients were more than 0.999. The detection limits were low and the
relative standard deviations (RSD) were not more than 2.6% The recoveries for the spiked samples ranged
from 82.0% to 103.0%. Conclusion This method has many advantages, such as good repeatability, without
complex pretreatment steps, fast testing velocity and it can be applied to the simultaneous determination of 18

metal elements in poultry drinking water.
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Table 2 Linear range, correlation efficiency and limit
of detection

/(pgL™ /(ng'L™)
Cu 0.003 0~500 0.9996
Ag 0.004 0~200 0.9997
Zn 0.113 0~500 0.9997
Cd 0.002 0~100 0.9996
Hg 0.002 0~10 0.9998
Cr 0.008 0~200 0.9998
Mo 0.002 0~500 1.0000
Mn 0.002 0~200 0.9998
Fe 0.412 0~500 0.9995
Co 0.035 0~200 1.0000
Ni 0.003 0~500 0.9996
Sr 0.002 0~500 0.9998
Ba 0.003 0~500 0.9999
Al 0.041 0~200 0.9996
Pb 0.002 0~100 0.9998
As 0.124 0~200 0.9998
Sb 0.005 0~10 0.9998
Se 0.048 0~200 0.9995
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Table 3 Precision test of the method (n=11)
fugL T RSD /% RSD /% T RSD /%
Cu 5.24 1.2 25.12 0.8 53.25 0.7
Ag 5.25 2.1 27.35 2.3 50.65 2.2
Zn 4.66 2.4 26.15 1.8 52.36 2.1
cd 4.87 1.5 26.35 1.6 54.66 1.3
Hg 4.98 1.8 25.47 2.4 56.55 1.9
Cr 5.64 2.1 26.99 1.6 52.35 1.8
Mo 6.41 0.8 25.50 0.6 51.33 0.6
Mn 521 1.6 24.66 1.8 52.69 1.6
Fe 532 0.21 25.46 0.5 51.39 1.5
Co 5.30 1.3 25.49 1.8 51.32 0.9
Ni 5.06 1.6 25.02 2.6 50.36 2.1
Sr 532 2.6 25.64 2.4 56.35 1.9
Ba 5.65 1.4 25.00 1.8 53.95 0.9
Al 521 2.5 25.65 1.4 55.65 2.1
Pb 5.20 0.17 26.65 0.4 57.66 0.6
As 4.95 1.8 24.36 2.1 54.33 1.1
Sb 5.487 2.1 25.15 1.9 52.06 1.6
Se 5.647 1.1 28.66 1.7 55.66 1.2
F 4 18WMEEITE 3 MIREZRAYINFRE B E
Table 4 Recovery test of three concentration levels of 18 kinds of metal elements
/(gL 1% 1% 1%
Cu 11.55 25.0  35.77+0.24 96.9 50.0  59.56+0.23 96.0 100.0 99.85+0.39 88.3
Ag 25.0  24.19+0.14 96.7 50.0  50.17+0.22 100.3 100.0 99.49+0.34 99.5
Zn 37.50 250  60.88+0.32 93.5 50.0  85.76x0.24 96.5 100.0  135.65+0.36 98.2
cd 0.13 250  24.67%0.11 98.1 50.0  50.75+0.24 101.2 100.0 98.44+0.34 98.3
Hg 0.05 250  24.28+0.15 96.9 50.0  50.54+0.27 101.0 100.0 99.45+0.32 99.4
Cr 3.77 250  26.77£0.15 92.0 50.0  52.35+0.22 97.2 100.0 99.55+0.32 95.8
Mo 6.10 250  31.77x0.16 102.7 50.0  50.71x0.24 89.2 100.0 99.48+0.33 93.4
Mn 1.28 250  26.54%0.15 101.1 50.0  50.76x0.25 99.0 100.0 99.66=0.35 98.4
Fe 3.64 25.0  29.08+0.12 101.7 50.0  50.76x0.27 94, 100.0  100.24+0.36 96.6
Co 0.06 250  24.54+0.13 97.9 50.0  50.75+0.22 101.4 100.0 99.43+0.33 99.4
Ni 1.67 250  25.09+0.15 93.7 50.0  50.24+0.24 97.1 100.0 99.48+0.32 97.8
Sr 2.65 25.0  27.43%0.11 99.1 50.0  50.75+0.24 96.2 100.0 99.40+0.31 96.7
Ba 1.58 25.0  25.54%0.11 95.8 50.0  51.26+0.23 99.4 100.0 99.5120.38 97.9
Al 1.54 250  24.88+0.12 93.3 50.0  47.76x0.30 92.4 100.0 91.48+0.34 89.9
Pb 16.73 250  40.43£0.21 94.8 50.0  63.76x0.29 94.1 100.0 99.68+0.37 82.9
As 2.65 250  27.98+0.18 101.3 50.0  50.70+0.23 96.1 100.0  102.77+0.35 100.1
Sb 0.01 250  21.65+0.12 86.6 50.0  50.54+0.23 101.1 100.0 99.48+0.36 99.5
Se 2.10 250  27.54+0.15 101.8 50.0  50.73x0.26 97.3 100.0  103.88+0.33 101.8
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Table 5 Determination results of standard sample
/(ng'mL™) /(ng'mL™)

Pb 0.1120.02 0.13
Cu 1.46=0.12 1.35

GBW 10018 Se 0.490.06 0.53
Zn 26.0%1.0 25.6
Mn 1.650.07 1.53
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