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Uncertainty Evaluation for the Determination of Cholecalciferol in Infant Formula Milk Powder by
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Abstract: Based on JJIF 1059—1999 Evaluation of the Uncertainty of Determination and Expression, a mathematical model
was established to assess the uncertainty of analyzing cholecalciferol (VD;) in infant milk powder by ultra performance
liquid chromatography (UPLC). Factors contributing to the uncertainty were analyzed, quantified and synthesized. The
expanded uncertainty of VD; determination for 10.0 g of samples was 0.2091 pg. Our results showed that the uncertainty
of measurement was mainly caused by the preparation of standard solution, the establishment of the standard curve and the
uncertainty of stochastic factors during the determination of samples. The evaluation method is reasonable, clear, simple,
accurate, and suitable for the evaluation of uncertainty in UPLC determination.
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Table1l TUncertainty arising from errors in calibration of volumetric

flask and pipets during the preparation of standard solutions
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Table2 Uncertainty arising from the effect of temperature change on
volumetric glass wares during the preparation of standard solutions
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Table3 peak area fitted by least square method versus standard

solution concentration
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Table4  Results of replicate determinations for peak areas
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Table5 Results obtained for determination of recovery rates
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Table 6 List of relative standard uncertainties over the whole
determination procedure of cholecalciferol in infant formula milk powde
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