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Deter mination of heavy metalsin seaweed food by inductively coupled
plasma-mass spectrometry with octopole reaction system
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ABSTRACT: Objective To establish an analysis method of inductively coupled plasma-mass spectrometry
(ICP-MS) with octopole reaction system for the determination of 7 heavy metals including Cr, Ni, Cu, As, Cd,
Hg and Pb in seaweed food Methods After microwave digestion, the samples were directly determined by
ICP-MS. Internal standard elements of germanium ("Ge), indium ('"’In) and bismuth (**Bi) were used to
correct matrix interference and signal drifting, and the octopole reaction system (ORS) was used to eliminate
mass spectrum interferences. Results The linear standard curves were obtained with the correlation
coefficient above 0.9992. The detection limit of the method was 0.003~0.028 pg/L, and the relative standard
deviation was less than 4.92%. The recovery rates were 85.6%~106.2% The experimental results of standard

reference materials were in good agreement with the certified values. Conclusion The method is simple, fast,
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and sensitive, and it is suitable for accurate quantitative analysis of heavy metals in seaweed foods.

KEY WORDS: inductively coupled plasma-mass spectrometry; octopole reaction system; seaweed; heavy metal
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Tablel Condition and parametersof ICP-MS
W) 1500 W) 2
(mm) 1.0 (mm) 0.4
(mm) 7.0 (L/min) 15.0
(L/min) 0.20 (L/min) 0.80
(C) 2 3
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Table2 Isotopes, potential interference and selection of internal standard element

2Cr PAr'2C, *CI'°0'H, **A1'°0, 7C1"*NH Ge
*Ni “Ar'*0, 2Na*Cl, “Ca'®0 Ge
Cu A Na, ¥Ca*®Na Ge
As PArCl, “ca®cl Ge
Med *Mo'®0, Br*’S In
ZOZHg 180W160 Bi
28pp 1205'%0 Bi

#3 AEMEKMHEERGEHR
Table3 Linearity range and the detection limits

(ng/L) Q) (ng/L)
*Cr 0~100 0.9999 0.028
N 0~100 1.0000 0.024
$Cu 0~100 0.9999 0.023
TAs 0~100 0.9995 0.012
"cd 0~100 0.9998 0.009
Mg 0~10 0.9992 0.015

208py 0~100 0.9995 0.003
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Table4 Precision test of the method (n=6)
meke) Y meke) ) —_— o
Cr 1.826 3.62 0.876 3.12 1.26 3.65
Ni 1.334 2.12 1.901 1.89 1.363 1.28
Cu 8.303 3.11 12.24 428 3.642 3.16
As 10.24 4.92 8.92 4.02 15.45 4.09
cd 0.659 2.28 0.122 1.92 0.266 2.95
Hg 0.014 4.68 0.022 3.66 0.021 3.48
Pb 0.794 3.96 0.258 2.24 1.119 2.66
£5 FHEHMAREE (n=6)
Table5 Recovery test of the method (n=6)
Cr Ni Cu As cd Hg Pb
(ng) 1.826 1.334 8.303 10.24 0.659 0.014 0.794
(ng) 5 5 5 5 5 5 5
(%) 90.3~102.1 92.3~99.6 89.8~100.4 90.1~99.6 90.2~98.3 93.8~106.2 88.7~102.3
(ng) 10 10 10 10 10 10 10
(%) 92.6~100.9 91.6~99.8 88.6~100.2 92.6~99.4 89.9~96.6 94.2~105.1 89.2~104.1
(ng) 0.876 1.901 12.24 8.92 0.122 0.022 0.258
(ng) 5 5 5 5 5 5 5
(%) 88.2~101.1 90.7~99.8 92.4~99.6 89.2~99.8 91.6~98.6 88.5~101.3 92.1~98.6
(ng) 10 10 10 10 10 10 10
(%) 89.9~96.1 92.6~99.6 90.4~102.2 85.6~99.6 90.1~98.9 86.9~102.6 90.2~98.9
(ng) 1.26 1.363 3.642 15.45 0.266 0.021 1.119
(ng) 5 5 5 5 5 5 5
(%) 86.6~96.4 91.1~100.5 88.6~99.4 91.6~99.6 88.6~100.2 85.8~101.2 86.2~99.8
(ng) 10 10 10 10 10 10 10
(%) 88.2~100.2 90.2~99.6 90.2~104.2 86.9~103.5 90.6~99.8 88.6~102.3 92.2~98.7
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*6 FREYMRIGIERE
Table6 Testing results of standard reference materials

(mg/kg) (mg/kg)
Cr 2.126 24+£04
Ni 2.154 2.25+0.18
Cu 12.62 122+ 1.1
As 25.22 27+6
Cd 0.574 0.57 £0.05
Hg 0.018 0.016 +0.004
Pb 2.027 2.05£0.15
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