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ABSTRACT: Objective To establish a method for detection and analysis 5 kinds of arsenic species,
including As>*, AsB, As’", DMA and MMA by using a high performance liquid chromatography (HPLC) and
inductively coupled plasma mass spectrometry (ICP-MS) Methods The best extraction and concentration of
reagents were determined by comparing the different concentrations of acetic acid, hydrochloric acid, and nitric
acid solution under the condition of thermal extract of different dietary matrix (grains, drinks, aquatic products,

eggs, beans, fruits and sugar) and the NIST standard reference material of 5 arsenic species in Rice Flour 1568b
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extraction effect. At the same time, different mobile phase separation effect was compared under different pH,
arsenic compounds, the final separation conditions were determined. Results The best extraction method of
arsenic speciation analysis in dietary samples was 0.15 mol/L nitric acid soak extract, with a mixture of 20
mmol/L citric acid and 5 mmol/L hexane sulfonic acid sodium solution as mobile phase (pH=4.3), it showed a
good linearity within 0~100 pg/L concentration of 5 different forms of arsenic (r > 0.999), the detection limit
was 0.4~1.2 pg/L, which had a good precision, the relative standard deviation (RSD) was less than 5% and the
standard addition recovery was 80%~113% (iAs), 819%~122% (MMA), 80%~124% (DMA), and 77%~121%
(AsB). Using this method for determining the NIST standard reference material Rice Flour 1568 b measured
value was consistent with marked value. Conclusion This experiment optimized the arsenic speciation
analysis methods of pretreatment and separation conditions, it not only has the time-saving, fast and efficient,
but also can ensure the accuracy of determination results.

KEY WORDS: food; arsenic speciation analysis; high performance liquid chromatography and inductively

coupled plasma mass spectrometry
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Table1l Certified massfraction valuesfor selected
arsenic speciesin Rice Flour 1568b

(ng/kg, as As)

(DMA) 180.00£12.00
(MMA) 11.60+3.50
(iAs) 92.00410.00




5 3657

ng/kg

300 -

200
g = DMA
& = MMA
100 miAs

0

& f% *@5;@ v & @ wﬁg@
e\ e\ \Qe\ N ,g\ \S\
hﬂxm
1 Rice Flour1568b
(n=6)

Fig. 1 Arsenic in different acid solution on Rice Flour1568b
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Table2 Linear ranges, linear equations, correlation coefficients(r), limits of the quantification(L OQs) and limits of
detection(LODs) of the 5 arsenic species

(re/L) O (min) (ne/L) (neg/L)
As* 0~100 Y=937.4078X+120.0000 1.0000 1.840 0.4 1.3
MMA 0~100 Y=934.5919X+135.0000 1.0000 2.043 0.4 13
As™ 0~100 Y=799.1297X+63.0000 0.9999 2.264 0.5 1.7
DMA 0~100 Y=904.1827X+69.0000 0.9999 2.742 0.7 23
AsB 0~100 Y=858.5265X+74.0000 0.9999 3.404 1.2 4.0

&3 FHAENKEEE (=)
Table3 Precision of the method(n=7)

(ng/kg) RSD(%) (ng/ke) RSD(%) (ng/ke) RSD(%)
As** 8.37 2.9 2222 1.2 50.77 1.3
MMA 5.95 2.8 19.52 1.7 48.83 1.2
As* 17.57 1.9 30.78 1.6 62.33 1.6
DMA 5.97 3.0 20.96 2.7 48.94 1.8
AsB 5.94 1.8 17.12 1.8 43.51 1.5
As™* 7.06 2.4 10.78 1.5 26.66 1.5
MMA 0.83 2.5 4.58 2.6 19.68 1.5
As** 1.66 2.4 5.16 2.6 19.55 1.1
DMA 0.86 3.9 4.72 2.4 17.56 1.9
AsB 0.84 3.4 4.60 2.5 18.66 1.6
As™ 6.32 1.2 9.92 1.9 24.21 1.3
MMA 0.86 1.4 5.16 2.8 18.55 1.5
As** 2.02 1.4 5.34 1.9 18.14 2.4
DMA 0.87 3.6 4.82 1.8 18.53 2.3
AsB 34.32 0.4 38.87 1.4 50.60 1.3
As** 3.61 1.9 7.61 2.8 22.83 1.5
MMA 0.84 3.7 4.87 2.3 20.67 2.0
As** 0.84 2.8 4.75 2.4 19.93 1.7
DMA 0.83 3.5 5.12 2.5 22.04 1.9
AsB 0.83 4.1 5.04 2.7 20.69 2.0
As™* 4.52 1.4 11.22 1.6 49.11 1.5
MMA 2.05 1.3 9.91 2.2 49.23 1.3
As** 2.87 2.2 9.97 1.2 47.46 1.7
DMA 1.91 1.8 9.78 1.6 42.63 1.9
AsB 1.88 2.3 9.79 1.7 48.05 1.5
As™ 4.44 1.5 11.96 2.0 48.12 1.3
MMA 1.90 2.6 10.31 2.4 4747 1.6
As** 1.95 1.9 9.03 1.6 46.03 1.8
DMA 1.93 2.0 10.02 1.7 44.04 1.5
AsB 1.89 2.5 10.06 2.1 45.10 1.7
As™* 3.18 1.5 12.07 1.9 50.79 1.4
MMA 1.87 1.8 10.83 1.5 50.94 1.5
As** 4.67 1.7 11.51 2.7 49.89 1.7
DMA 1.83 2.4 8.68 1.4 47.89 1.4

AsB 1.94 1.7 9.56 2.0 46.37 1.4
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* 4 WESEYRANEMN=T)
Table4 Determination of standard reference materials (n=7)

(ng/kg) (ng/kg) RSD(%)
iAs 93.65+2.62 92.00+1.00 2.8
MMA 13.74+0.25 11.60+0.35 1.8
DMA 184.12+2.76 180.00+12.00 1.5

%5 EMRERMM 5 MERESE 3 MMNFRKETHMIREE(n=7)
Table5 Recoveriesof 5 arsenic speciesfrom dietary sample category samples at 3 spiked levels (n=7)

(ng/kg) (ng/kg) (ng/kg) (%)
5 8.37+0.24 103~112
As™ 3.00 20 22.2240.27 95~97
50 50.77+0.66 94~97
5 5.95+0.17 116~122
MMA 0 20 19.52+0.33 96~99
50 48.83+0.59 96~99
5 17.57+0.33 104~116
As™ 12.06 20 30.78+0.49 92~95
50 62.33+1.00 99~102
5 5.97+0.18 115~124
DMA 0 20 20.96+0.57 102~108
50 48.94+0.88 96~100
5 5.94+0.11 117~121
AsB 0 20 17.12+0.31 84~87
50 43.51+0.65 86~88
1 7.06+0.17 84~118
As™* 6.05 5 10.78+0.16 91~98
20 26.66£0.40 101~105
1 0.83+0.02 81~85
MMA 0 5 4.58+0.12 89~94
20 19.68+0.30 97~100
1 1.66+0.04 82~90
As** 0.80 5 5.16+0.13 85~90
20 19.55+0.22 93~95
1 0.86+0.03 83~89
DMA 0 5 4.7240.11 92~97
20 17.56+0.33 86~89
1 0.84+0.03 81~87
AsB 0 5 4.60+0.12 90~94

20 18.66+0.30 92~95
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Hgxk5
(ne/ke) (ng/kg) (ng/ke) (%)
1 6.32+0.08 87~101
As™ 5.38 5 9.92+0.19 87~95
20 24.21+0.31 93~96
1 0.86+0.01 85~87
MMA 0 5 5.16+0.14 100~106
20 18.55+0.28 91~94
1 2.02+0.03 89~95
As** 1.10 5 5.34+0.10 83~87
20 18.14+0.44 83~87
1 0.87+0.03 84~90
DMA 0 5 482+0.09 95~98
20 18.53+0.43 91~95
1 34.32+0.14 77~104
AsB 33.42 5 38.87+0.54 98~120
20 50.6+0.66 83~89
1 3.61+0.07 87~101
As™* 2.67 5 7.61+0.21 95~103
20 22.83+0.34 99~103
1 0.84+0.03 81~87
MMA 0 5 4.87+0.11 95~100
20 20.67+0.41 101~105
1 0.84+0.02 82~86
As* 0 5 4.75+0.11 93~97
20 19.93+0.34 98~101
1 0.83+0.03 80~86
DMA 0 5 5.12+0.13 100~105
20 22.04+0.42 108~112
1 0.83+0.03 80~86
AsB 0 5 5.04+0.14 98~104
20 20.69+0.41 101~106
2 4.52+0.06 88~94
As** 2.70 10 11.22+0.18 83~87
50 49.11+0.74 91~94
2 2.05+0.03 101~104
MMA 0 10 9.91+0.22 97~101
50 49.23+0.64 97~100
2 2.87+0.06 109~113
As* 0.65 10 9.97+0.12 92~94
50 47 46+0.81 92~95
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HgxkS5
(ne/ke) (ng/kg) (ng/ke) (%)
2 1.91£0.03 94~97
DMA 0 10 9.78+0.16 96~99
50 42.63+0.81 84~87
2 1.88+0.04 92~96
AsB 0 10 9.79+0.17 96~100
50 48.05+0.72 95~98
2 4.44+0.07 88~94
As™ 2.62 10 11.96+0.24 91~96
50 48.12+0.63 90~92
2 1.90+0.05 93~97
MMA 0 10 10.31+0.25 101~106
50 47.47+0.76 93~96
2 1.95+0.04 96~99
As* 0 10 9.03+0.14 89~92
50 46.03+0.83 90~94
2 1.93+0.04 95~98
DMA 0 10 10.02+0.17 98~102
50 44.04+0.66 87~89
2 1.89+0.05 92~97
AsB 0 10 10.06+0.21 98~103
50 45.10+0.77 89~92
2 3.18+0.05 88~93
As™ 1.37 10 12.07+0.23 105~109
50 50.79+0.71 97~100
2 1.87+0.03 92~95
MMA 0 10 10.83+0.16 107~110
50 50.94+0.76 100~103
2 4.67+0.08 100~107
As** 2.60 10 11.51+0.31 86~92
50 49.89+0.85 93~96
2 1.83+0.04 89~94
DMA 0 10 8.68+0.12 86~88
50 47.89+0.67 94~97
2 1.94+0.03 92~102
AsB 0 10 9.56+0.19 94~98
50 46.37+0.65 91~94
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, 4 min 5 ,
, 5
0~100 pg/L, r 0.999,
0.4~1.2 pg/L, RSD 5%,
77%~124%
SE
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