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Determination of total arsenic in alga by hydride generation-atomic flourence spectrometry
with program temperature graphite digestion/microwave ashing for sample preparation
ZHANG Ni-na, LIU Li-ping, CHEN Shao-zhan
(Beijing Center for Disease Control and Prevention, Beijing 100013, China)

Abstract; Objective A hydride generation-atomic flourence spectrometry ( HG-AFS) method with program temperature
graphite digestion/microwave ashing for sample preparation was developed for the determination of total arsenic in alga.
Methods The alga, into which 5 ml HNO, was added, was heated at 190 °C for 30 min with program temperature graphite
digestion, then ashed at 550 C for 5 min with microwave using magnesium nitrate as ashing auxiliary agent. The ashes
were dissolved with hydrochloric acid and total arsenic was determined by HG-AFS. Results The detection limit was
0.42 pg/L, and the RSD was less than 5% . The recoveries were between 96% and 109% . The arsenic forms were

detected in digested alga by program temperature graphite digestion/microwave ashing, the results confirmed that more than
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99% of organic arsenic in alga had been digested into inorganic arsenic. The method was applied to determine the total

arsenic in two certified reference materials of Laminaria japonica (GBWO08517) and laver (GBW10023), and the analysis

results were all in the reference range. Conclusion The method had good accuracy and precision, and was suitable for the

determination of total arsenic in alga.

Key words: Program temperature graphite digestion/microwave ashing-hydride generation-atomic flourence spectrometry;

atomic fluorescence spectroscopy; total arsenic; edible alga; food safety; food contaminant
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Figure 1  Affects of ashing auxiliary agent on fluorescence

intensity in the detection of arsenic
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Figure 2 Affects of acid concentration fluorescence intensity

in the detection of arsenic
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Figure 3  Chromatograms of arsenic species in samples
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Table 1  Change of arsenic species in alga before and
after digested
G MR DMA FH CRAVESANLE  As(V)
A 23.25 0.51 22.74 23. 12
o 38.32 0.72 37.60 38. 19
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Table 2 Results of RSD of the method

I 5E {6 ¥E  RSD

B
/(mg/kg) /(mg/kg) /%

WAy 18.8 19.1 19.8 20.9 18.9 20.5 19.2 19.6 4.3
4% 1 36.2 38.6 40.3 38.2 37.7 38.9 39.6 38.5 3.5
2 67.9 65.1 66.3 70.6 65.2 66.7 65.8 66. 8 2.9
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Table 3 Recoveries and relative standard deviations of

arsenic in spiked samples

e A A v il i i I g
" /(mg/kg)  /(mg/kg) /(mg/kg) /%
20.0 44.9:1.2 109
g3 23.2 50.0 71.4 1.0 96
100.0 122.6 £2. 1 99
20.0 59.6+0.9 106
it 38.3 50.0 89.7=1.8 102
100. 0 138.9+1.6 101
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Table 4  Analytical results of standard reference material

=3 dry ash GD-MA  GB/T 5009. 11—2003
145 (GBWO8517) 11.5+1.9 15.9 £0.8 13.9 2.4
235 (GBW10023) 17.8 3.4 31.5+1.0 27.0 +6.0
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Table 5 Analytical results of sample analysis

B b 1 2 4 5 6
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