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Improvement of Microwave Digestion-ICP-MS Method for Determination of
Aluminum Content in Rice Flour
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Abstract The content of aluminum in 3 kinds of rice flour samples was determined by the national standard
GB/T 23374-2009. According to the results the improvement strategy of the method was analyzed. The opti—
mization and improvement measures were put forward from the aspects of interference elimination sample di-
gestion standard solution preparation and instrument measurement. And carried out test and verification on its
validity the experimental results show that the precision repeatability and accuracy of the improved method
were obviously improved.
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Table 2 Results of recovery rate test
/ mg/kg / mg/kg / mg/kg / mg/kg 1%
42.83 20 61.23 62.64 60.53 60.37 59.81 62.24 61.14 91.6
40 80.58 76.51 76.33 79.92 80.04 77.44 78.47 89.1
60 99.23 96.50 95.06 96.64 96.26 98.54 97.04 90.4
58.14 20 75.67 72.81 75.58 77.18 71.83 77.82 75.15 85.1
40 93.68 92.77 92.24 95.77 90.92 95.55 93.49 88.4
60 108.78 107.68 112.43 110.92 109.37 112.42 110.27 86.9
58.47 20 72.84 76.66 71.89 76.39 75.04 77.01 74.97 82.5
40 90.10 91.84 88.95 93.85 91.62 88.03 90.73 80.7
60 108.43 107.79 103.93 105.13 108.94 109.60 107.30 81.4
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Table 3 Digestion procedure of rice flour sample 2 _RF
/min /C /min 1500 W 15.0 L/min 0911/
min 0.35 L/min 0.9 L/min
1 - - - 25 - 60 2%C 7.9 mm Peak
2 10 10 180 120 10 10 jumping /3 0.1s
3 - 10 - 160 - 10 3 0.1 r/s,
4 - 20 - 190 - 20 3.5
05 3 ICP-MS
70mL . 1.0mL 0~600 ne/mL.
25 C 1h y=0.014 2x+0.133 0 R=0.999 9
) 1.0mL 0.30 mg/kg 4
180 C 2 ml N 100 mL. °
° - 4 n=6
33 Table 4 Experimental results of precision and repeatability n=6
0~1 000 ng/mL 3
40 mg/kg~60 mefkg RSD/% " Rsbr RSD/%
200 ng/mL~300 ng/mL me/kg mg/kg mg/kg
60 me/ke 1 43.14 0.58 59.35 0.64 61.42 1.46
2 44.36 1.26 60.14 1.35 59.66 0.98
600 ng/mL ° 3 44.09 0.82 58.92 1.20 58.86 1.83
4 43.38 0.89 60.12 1.34 60.63 0.93
10 pg/mL 5 43.36 0.66 58.94 1.40 60.89 1.41
6 44.56 1.41 59.73 0.86 60.11 0.78
1 0.100.,200,300.,400. 4381 136 5953 092 6026 153
600 ng/mL,
267 ng/mL 20.40.60 mg/kg
° N 5
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Table 5 Experimental results of the improved recovery rate
/ mg/kg / mg/kg / mg/kg / mglkg 1%
43.81 20 63.45 64.43 63.26 63.04 62.87 64.45 63.58 98.9
40 82.75 84.57 84.60 83.67 82.41 84.26 83.71 99.7
60 104.95 105.25 105.87 102.59 102.31 102.73 103.95 100.2
59.53 20 80.23 78.20 79.74 81.10 80.17 78.69 79.69 100.8
40 98.27 99.68 100.42 100.28 98.14 98.86 99.27 99.4
60 118.75 119.48 120.09 121.35 121.54 120.80 120.33 101.3
60.26 20 78.97 80.10 79.29 80.22 79.83 81.08 79.91 98.3
40 100.59 102.59 101.19 100.38 101.24 99.16 100.86 101.5
60 118.25 121.37 121.11 121.75 118.63 120.05 120.19 99.9
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