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Determination of eight heavy metal elements in iron dextran by inductively
coupled plasma optical emission spectrometry and correction of spectral
interference
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Abstract: Objective To establish a method for the determination of eight heavy metal elements (Pb, Cd, As, Hg, Co, V, Se, and
Mo) in iron dextran by inductively coupled plasma optical emission spectrometry (ICP-OES). Methods Through detection
wavelength selection, optimization of instrument parameters and applying interference element correction (IEC) method to correction
of spectral interference, the eight heavy metal elements were analyzed by ICP-OES. Results The elements recoveries were from
88.7% to 101.3% by correction of spectral interference with IEC method. The accuracy of the method was good. The linearities of
the detected elements were good, and the correlation coefficients were all greater than 0.999. The detection limits were from 0.12 to
7.26 ng/mL. The quantization limits were from 0.40 to 23.96 ng/mL. The precision of the method was good (RSD<<3.5%, n=6).
Conclusion The results of the spectral interference correction by IEC method are greatly superior to the results of conventional
method. The established method is accurate, sensitive, and rapid, which can be applied to the determination of contents of eight
heavy metal elements in iron dextran.

Key words: inductively coupled plasma optical emission spectrometry; interference element correction; spectral interference; iron
dextran; heavy metal elements
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Table 1 Classification and permitted daily exposures for
high risk assessment elemental impurities
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1- apparent superimposed spectral line; 2- iron interference line; 3- corrected elemental line
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Fig. 1 Spectra of Pb (A), Cd (B), As (C), Hg (D), Co (E), V (F), Se (G), and Mo (H) with correction by IEC method
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Table 2 Recoveries of conventional method and IEC method
Y ] fiif R fi Bl fili G|
J7ik [El RSD/% [FE RSD/% [FMk RSD/% [Fllt RSD/% [FIt RSD/% [Fllt RSD/% [Flf RSD/% [F RSD/%
% 1% % % % % 1% %
W 2057 2527 1178 745 1479 1592 895 124 1413 1441 978 064 1224 905 1347 1269
IEC 915 2.04 93.1 144 88.7 137 892 347 91.9 157 991 165 90.3 219 1013 135
F3 KMEERYAFE. BAXREHFE. ZMHEE. KERSESR

Table 3 Linear regression equations, correlation coefficients, and linearity range, Detection limits and quantization limits

JCHR e CIlEpip FHRRE I (ugmL ™) Ky e BRI (ng-mL ™Y ERFR/(ng-mL ™
Y y=30156x+1.1645 0.999 5 0~0.15 0.41 1.35
i y=26520x—0.018 2 0.999 6 0~0.15 0.25 0.84
T y=10246x+03252 0.999 2 0~0.45 3.35 11.06
& y=37744x-0.4933 0.999 7 0~1.2 1.82 6.01
B y =3189.6 x + 18.957 0.999 8 0~15 0.19 0.63
A y =39 637 x + 196.53 0.999 8 0~3.6 0.12 0.40
il y=1398.3x+9.643 0.999 0 0~5.1 7.26 23.96
il y=12186 x — 61.385 0.999 3 0~5.4 0.57 1.88
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Table 4 Determination results of the samples
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#t5  H¥ngmLl)  (ngmL™l)  filngmLY)  RigmLY)  #igmLY)  HUngmLY)  fli(ngmL?)  £Hi(ngmLY)
T1604061 215 5.1 26.4 10.9 1130 63.3 40.9 80.7
T1604071 225 5.0 26.0 114 1145 64.4 41.3 79.7
T1607042 8.6 48 258 10.3 1005 62.0 39.7 80.5
T1607151 9.0 5.0 254 9.9 101.7 61.6 384 794
T1608112 74 4.7 25.0 9.2 93.6 60.0 38.1 789
T1608232 78 49 24.8 8.9 90.8 60.7 385 80.2
T1604061 215 51 26.4 10.9 1130 63.3 40.9 80.7

PR 15.0 15.0 450 120.0 150.0 360.0 510.0 540.0
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