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Uncertainty evaluation for the determination of melamine residues in milk
powder quality control samples by high-performance
liquid chromatography
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ABSTRACT: Objective Determination of melamine in milk powder quality control samples by high-performance
liquid chromatography (HPLC) and analysis of uncertainty. Methods Based on the first method of GB/T
22388-2008 Detection Method of Melamine in Raw Milk and Dairy Products, the content of melamine in quality
control samples of milk powder was determined by the pre-treatment method of twice extraction during the
experiment. A mathematical model was established to analyze the sources of uncertainty in the experimental process
and to evaluate and analyze the uncertainty. Results By improving the pretreatment method, the recovery rate
increased to 80%-90%, and the stability of the relative standard deviation was 1.96%. The results showed that when
k=2 (95% confidence), the content of melamine in milk powder quality control sample was (0.61 +0.021) mg/kg, and
the test results were satisfactory. Conclusion In the process of experimental operation, the laboratory personnel
should be proficient in the analysis skills, and test in strict accordance with the operating procedures to reduce the
uncertainty of the test results, so as to ensure the reliability of the test results.
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Table 1 Uncertainty caused by temperature change during preparation of standard series working solution

e (e — gy )xV xAT FRUEA T E AHXS PR AN AE B
100 mL FAFRE AR A 2 9.25x107 5.34x107 uy=5.34x10"*
0.1 mL 734 A 2 9.25x107° 5.34x107° Up=5.34x10"*
1 mL 73 B8 A 9.25%107* 5.34x10™ Us=5.34x10"*
2mL 7 EWEE A % 1.85%107° 1.068x107* U=5.34x10"*
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Table 2 Mass concentration and peak area of melamine standard working solution

X; Ji ¥ B /(pg/mL) 0.08 0.8 2 20
3314 35489 98296 967228
Y, T AR 3340 35265 98139 968594
3389 35625 98314 967048
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Table 3 Measurement uncertainty component of melamine
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