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Evaluation of Uncertainty in Determination of Cadmium in Wheat Flour by Microwave Digestion-Atomic Absorption Spectrometry
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Abstract [ Objective] The research aimed to evaluate the uncertainty of determination of cadmium in wheat flour by microwave digestion-a-
tomic absorption spectrometry. [ Method ] According to the requirements of GB 5009. 15-2014 National Food Safety Standard for Determination
of Cadmium in Foods, the content of cadmium in wheat flour was determined by microwave digestion-atomic absorption spectrophotometry. Ac-

( Zhengzhou Agricultural Products Quality Inspection and Distribution Center,

cording to the mathematical model established by the measurement process, the uncertainty analysis was performed from the aspects of sample
weighing, sample solution constant volume, standard solution preparation, standard curve fitting, sample repeat determination and recovery
rate. [ Result | The cadmium content in the wheat flour sample was 0. 142 mg/kg, and the spreading uncertainty was 0. 010 5 mg/kg, k=2.
[ Conclusion ] The uncertainty in the measurement process mainly comes from the fitting of the standard curve and the sample digestion recovery

rate.
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Fig.1 Analysis of uncertainty sources
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Table 1 Results of 9 repeated measurements of cadmium content

e E R

RE/E Dﬁ)‘(j}f Concﬁlt%ation Camelm content
epeat Absorbance ng/ml. mg/ke

1 0.034 96 1.536 0. 140

2 0.034 64 1.523 0. 139

3 0.034 53 1.518 0.138

4 0.034 74 1.527 0. 139

5 0.035 27 1.549 0. 141

6 0. 036 60 1. 605 0. 147

7 0.035 95 1.578 0. 145

8 0.036 43 1.598 0. 146

9 0.035 74 1.569 0.143
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RSD//% 2.11 2.36
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Table 2 Measurement results of sample blanks

JFe WO RE 10353
No. Absorbance Concentration//ng/ml,
1 0.001 55 0.132 4
2 0.001 49 0.129 8
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Table 3 Standard curve parameters and measured absorbance

e e piE 256 Absorbance PRI 7% Residual

No. Concentration//ng/mL 1 2 3 Theoretical value 1 2 3

1 0 -0. 000 59 -0. 000 60 -0.000 58 -0.001 50 0. 000 91 0. 000 90 0.000 92
2 0.4 0.007 95 0.007 87 0. 007 90 0.007 98 -0. 000 03 —-0.000 11 -0. 000 08
3 0.8 0.017 11 0.017 12 0.017 07 0.017 46 -0. 000 35 -0. 000 34 -0. 000 39
4 1.2 0.025 63 0.025 65 0.025 58 0.026 94 -0.001 31 -0.001 29 -0.001 36
5 1.6 0.035 48 0.035 42 0.035 47 0.036 42 —0. 000 94 -0.001 00 -0. 000 95
6 2.0 0.047 83 0.047 53 0.047 59 0.045 90 0.001 93 0.001 63 0.001 69
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Table 4 Relative standard uncertainty of each component

75 St AHRT AR UEAST 5 B

No. Component Relative standard uncertainty
1 W EZ M U, (1) 7.89x107°

2 FEmARE U,.(2) 6.52x107

3 THALESS U (3) 6.02x107*

4 PR R ECH] U, (4) 7.85x107°

5 R EE U, (5) 3.33x107

6 FRERI AU G U, (6) 2.26%x1072

7 THfR IR U,y (7) 2.68x1072

8 IR ENE U (8) 7.50x107
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