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Simultaneous Determination of Twenty-one Trace Heavy Metal Elements in Cod Liver Oil Using ICP-MS

LIANG Jianmou, WANG Yun(Zhejiang Institute for Food and Drug Control, NMPA Key Laboratory for Core Technology of
Generic Drug Evaluation, Key Laboratory of Drug Contacting Materials Quality Control of Zhejiang Province, Hangzhou
310052, China)

ABSTRACT: OBJECTIVE To establish a method for simultaneous determination of 21 heavy metals(including Cd, Pb, As,
Hg, Co, V, U and so on) in cod liver oil by inductively coupled plasma mass spectrometry(ICP-MS). METHODS Samples
were decomposed in the ultra high pressure microwave digestion instrument, followed by dilution with 5% HNO; then the above
21 heavy metal elements in the solution were analyzed directly by ICP-MS. The use of octopole reaction system(ORS) could
eliminate the interference of polyatomic ions dramatically. In, Ge, Bi and Sc were used to correct the matrix interference and
drift. RESULTS The detection limits of the elements was in the range of 0.000 2-0.554 3 ug-L~!, the relative standard
deviation was <5.0% for all the elements, and the recovery rate of each element was 90%-109% by adding standard recovery
experiment. CONCLUSION This method is rapid, simple, sensitive and applicable for the analysis of 21 trace heavy metal
elements in cod liver oil.

KEYWORDS: ICP-MS; cod liver oil; heavy metal elements; octopole reaction system
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Tab. 1 Schedule of the elements to be measured, internal
standard elements and the detection time
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Tab. 2 Detection limit and correlation coefficient of the
method

JLHR K R /pg L E R /ug L IR H(r)
2 0.010 0 0.030 0 1.000 0
ik 0.000 1 0.000 3 1.000 0
B 0.260 0 0.870 0 1.000 0
% 13100 43700 0.999 9
I 0.8300 2.770 0 0.999 5
K 0.0200 0.070 0 0.999 5
4l 0.360 0 1.200 0 0.998 6
B 0.190 0 0.630 0 0.999 2
i 0.860 0 2.870 0 0.999 6
il 0.550 0 1.8300 0.999 1
Hn 0.030 0 0.100 0 0.999 9
e 0.120 0 0.400 0 1.000 0
# 0.1700 0.570 0 0.999 4
i 0.220 0 0.730 0 1.000 0
I 0.020 0 0.070 0 1.000 0
s 0.010 0 0.030 0 0.999 5
%ﬂ! 1.060 0 3.5300 0.999 8
oK 0.500 0 1.670 0 1.000 0
& 0.000 2 0.000 7 1.000 0
4 1.260 0 4200 0 0.999 8
Al 0.000 1 0.000 3 0.999 9
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F= 3 HEBHEEE0n=6)
Tab.3 Sampling precision(n=6)

TR FICPS(fHIl 7T 2)/CPS(NH7)] F¥y RSD/%
il 0.45 0.45 0.45 0.46 0.45 0.45 0.45 0.90
i1 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00
#l 289.15 289.65 307.02 317.24 316.90 322.67 307.11 4.76
% 370.66 376.09 397.13 409.50 412.46 417.68 397.25 4.98
i 1.41 1.33 1.35 1.28 130 1.42 1.35 423
& 6.68 6.67 6.60 6.65 6.61 6.34 6.59 1.93
Hd 8.21 8.13 8.07 8.13 8.07 7.79 8.07 1.80
B 1.22 1.21 1.21 1.21 1.20 1.15 1.20 2.11
it 0.52 0.51 0.51 0.51 0.5 0.48 0.51 2.73
iy 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.00
Hn 2.63 2.57 2.42 241 2.43 2.44 2.48 3.74
) 3.44 3.41 3.39 3.40 3.37 3.26 3.38 1.85

0.19 0.19 0.19 0.19 0.19 0.18 0.19 2.17
i 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.00
B 0.25 0.25 0.26 0.27 0.27 0.24 0.26 4.72
#t 0.71 0.72 0.71 0.71 0.70 0.68 0.71 1.96
Gl 0.10 0.10 0.10 0.10 0.10 0.09 0.10 4.15
K 0.035 0.036 0.036 0.036 0.036 0.035 0.04 1.97
4 0.69 0.70 0.70 0.69 0.69 0.66 0.69 2.14
T 0.49 0.49 0.50 0.49 0.49 0.47 0.49 2.01
il 0.86 0.86 0.87 0.87 0.86 0.83 0.86 1.71

R4 EREARER

Tab. 4 Results of recovery test

. JInAR 2 pg-L™! AR 4 pgL! Jindr 8 pg-L™!
R el ke g RSD/ WU/ g pm| RSD/ WU/ e RSD/

ugL W% % ngL % % ngL % %
i 0.0123 1.811 90.00 12 4262 108.16 12 8.411 105.06 0.8
L1 0.000 0 2.019 97.46 3.1 3.744 93.09 0.9 7.593 94.64 03
) 0.259 5 2.169 94.63 2.4 3.870 90.86 0.6 7.562 90.96 03
# 13127 3.302 98.05 3.0 5.253 100.42 1.8 8.628 91.19 0.2
i 0.8321 2.875 98.89 3.5 4.909 101.10 0.7 8.158 91.51 0.1
i 0.021 1 1.866 91.99 0.3 3.659 90.39 0.7 7.235 90.60 0.5
il 0.3577 2.448 103.08 12 4.500 105.65 6.7 8.803 105.75 0.6
% 0.1929 2.101 94.15 13 3.857 91.84 1.1 7.518 91.44 13
i 0.8215 2.735 94.05 1.6 4.968 103.97 1.1 8.854 100.84 03
i 0.5523 2358 92.23 2.0 3.923 94.22 1.1 9.190 102.92 13
i 0.026 5 1.834 90.69 0.3 3.780 93.92 0.4 7.210 90.83 1.0
8 0.1239 2303 107.12 15 3.737 90.31 1.4 7.509 92.46 0.2
i 0.1739 2.061 94.23 0.6 3.838 92.83 2.1 7.624 93.66 0.8
b 0.216 0 2.148 95.20 1.8 3.919 93.55 13 7.896 95.43 12
E 0.020 4 1.904 94.90 1.0 3.860 96.08 0.6 7.467 93.74 0.9
i 0.008 6 1.849 91.20 0.8 3.706 93.05 0.9 7.353 91.16 1.0
il 1.059 7 2.976 93.95 45 4.827 95.69 1.4 8.860 97.67 03
73 0.498 2 2.485 99.66 0.4 4.432 95.97 22 8.473 98.99 12
e 0.000 6 2.030 100.25 1.0 4.007 99.01 1.0 8.031 99.96 0.4
i 0.365 8 2.320 97.26 2.5 4.186 95.96 1.0 9.071 108.51 0.4
il 0.005 8 1.988 99.72 0.5 3.908 96.66 1.0 7.738 96.65 0.2
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Tab. 5 Results of residue determination of 21 metal
elements in the 3 batch of samples pg-g!
bl B S 150901 #1E5 1603042 5 20760504
il KA A H A
{5 At A H 0.01
#l 0.06 0.01 0.01
% 0.33 0.44 0.29
T 0.21 0.22 0.10
i 0.01 0.01 A
il 0.09 3.90 KA
B 0.05 0.01 0.02
it 0.22 0.02 0.14
i 0.14 F g 0.14
Hn 0.01 0.01 0.01
i 0.03 0.10 0.12
# 0.04 0.01 0.02
i 0.05 0.01 0.02
B 0.01 0.01 0.01
# A 0.01 A
o 0.26 0.27 0.26
K’ 0.12 0.44 0.19
it 0.32 0.21 0.28
il A A H A
3 iTig

ARWFFEE LT ICP-MS P E T bR . 4.
L oK. B BL. BN 21 MhER A BTN T
%o HF ICP-MS & J& LAV I RE 3 B I i
AR, S A FL TR i 1 i A B A 5 R 6 A R 1)
OB R, i A (e FH A Bl i R AR R R e
THART, AR LN BRASELAR SO R oA
TEPRIA TR 30% XL 7K 2R FH 2% A B e R Al e T
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Sy ¥ R IR AR I bR T 52 2% 56 5 nl e Ok 1Y)
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S it [ AR o, PRE T E A SR R . Rt
1T T MR 7 2T, gt | R & &0
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XF—ZAE P T AE T 3 b £ R S
BIEAT T, 21 M 4R TR Pl R, .
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