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Establishment of mathematical model and evaluation of measurement
uncertainty for Aerobic Plate Count by weighted average
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ABSTRACT: Objective To establish the general mathematical model and the procedure of measurement
uncertainty for the determination of the Aerobic Plate Count (APC) on food. Methods According to the
weighted average method, the formula of the APC was derived, and a general mathematical model was
established. To take the measurement process of an orange juice drink APC as an example, three uncertainty
components were evaluated and expressed, including the distribution of colony forming units (CFUs) on
selected plates at different dilutions (equal to the relative difference of CFUs at the same dilution plates), the
sampling and diluting process (equal to the relative uncertainty of dilution factor from capacity allowable errors
and dilution process cumulative errors), rounding off numerical values (equal to gross error of rounding
interval). According to the root-mean-square principle, measurement uncertainty components of each plate
were added to calculate the total measurement uncertainty. Results Expanded uncertainty for the APC is
0.2x10* CFU/mL, k=2. Conclusion A simple and accurate method for evaluating measurement uncertainty for
the APC of food is established.
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Fig. 1 The testing process of aerobic plate count
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