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Uncertainty evaluation for determination of copper in milk beverage by
atomic absor ption spectrometry

LI Hai-Xing, DUAN Ya-Jun', MA Hai-Jun, ZHAO Jun-Ni, KANG Hai-Long
(Mengniu Dairy (Baoji) Co., Ltd., Baoji 721013, China)

ABSTRACT: Objective To evaluate the uncertainty for determination of copper content in milk beverage by
atomic absorption spectrometry. Methods From the measurement repeatability and the standard curve analysis, the
uncertainty sources of the method was analyzed. According to GB/T 5009.13-2003 Determination of copper in the
food, the mathematical model was established. According to JJF 1059.1-2012 Evaluation and expression of
measurement uncertainty, the uncertainty sources of the measured results were analyzed and quantified. Results
when the copper content in milk beverage was 0.29 mg/L, the expanded uncertainty was 0.022 mg/L (k=2). The
uncertainty mainly came from standard curve introduced by the using of measuring glass, followed by the uncertainty
of measurement repeatability. Conclusion This paper can provide reference for measurement accuracy of copper
content in milk beverage by atomic absorption spectrometry.
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Tablel Resultsof absorbance value (n=3)
/mL
(ng/mL) 0.0 0.1 0.2 0.4 0.6 0.8 1.0
1 0.0000 0.015 0.031 0.063 0.094 0.128 0.152
2 0.0000 0.015 0.031 0.064 0.094 0.129 0.153
3 -0.0001 0.015 0.031 0.064 0.095 0.128 0.154
#z2 BARBFEEE (n=6)
Table2 Copper content of milk beverage(n=6)
1 2 3 4 5 6
/(mg/mL) 0.29 0.29 0.29 0.27 0.30 0.32
/(mg/mL) 0.29
S 0.0149
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Table3 Uncertainty of theintroduction of each component

1 Uirel 0.021

2 Us orel 0.033

3 U3 3Rel 0.0043

4 Us arel 0.0030

5 Us sel 0.0033
Ux)=0.29x

\/0.02 I’ +0.033* +0.0043 +0.0030° +0.0033" =0.011 mg/L

35 URAHEE
k=2, 95%,
Ux)=2x0.011 mg/L=0.022 mg/L
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