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Evaluation of uncertainty for determining the aerobic plate count
in rice noodles
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ABSTRACT: Objective To evaluate the uncertainty of the determination results of total aerobic plate count in rice
noodles. Methods The aerobic plate count of rice noodles was determined according to GB 4789.2-2016
Microbiological examination in food of aerobic plate count. The combined uncertainty and expanded uncertainty
were obtained through establishing the mathematic model of uncertainty evaluation, and analyzed the main sources of
uncertainty and calculated the each uncertainty of the key factor during analysis process. Results As the confidence
level was 95%, the combined uncertainty was 0.23856 and the expanded uncertainty was 0.49764. Conclusion The
major factors affecting the uncertainty are the sample homogeneity and the repeated measurement. It provides a
reference basis for the uncertainty evaluation of testing the aerobic plate count in the food and the scientific
expression of results.
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Fig.1 Analysis of uncertainty source
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Table 1 Uncertainty introduced by measuring cylinder and pipette during sample dilution

P BRAVFRE 5 T AR /mL AH X A AN A
250 mL A 2% = 5 2.0 3 225 Uyire=5.13%107
10 mL A %43 & W o 5 +0.05 3 9 Uyare=3.21x107

1 mL A o3 W = +0.008

3 1 Uyare=4.62x107
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Table 2 Influence of sample uniformity on uncertainty

W% B BU(CFU/g) PR gl L I
7 X x X, %, X 21 ~1eX)
1 710000 730000 5.8513 5.8633 5.8573 0.000072
2 930000 870000 5.9685 5.9395 5.9540 0.00081
3 1010000 1100000 6.0043 6.0414 6.0229 0.00069
4 830000 920000 5.9191 5.9638 5.9415 0.00100
5 690000 780000 5.8388 5.8921 5.8655 0.00142
6 880000 970000 5.9445 5.9868 5.9657 0.00089
7 590000 680000 5.7709 5.8325 5.8117 0.00210
8 710000 820000 5.8513 5.9138 5.8836 0.00196
9 830000 700000 5.9191 5.8451 5.8821 0.00274
10 820000 950000 5.9138 5.9777 5.9458 0.00204
11 770000 900000 5.8865 5.9542 5.9204 0.00229
12 1010000 890000 6.0043 5.9494 5.9769 0.00151
13 1000000 930000 6.0000 5.9685 5.9843 0.00050
14 710000 830000 5.8513 5.9191 5.8852 0.00230
15 980000 880000 5.9912 5.9445 5.9679 0.00109
16 690000 760000 5.8388 5.8808 5.8598 0.00088
17 1030000 1140000 6.0128 6.0569 6.0349 0.00097
18 1100000 970000 6.0414 5.9868 6.0141 0.00150
19 630000 720000 5.7993 5.8573 5.8283 0.00168
20 770000 840000 5.8865 5.9243 5.9054 0.00071
®3 HRESHNENTHEENME
Table 3 Influence of sample repeatability measurement on Uncertainty
7% 4 80/(CFUg) A o
e X, X, lg X, lgX, feX > (1g X, ~TgX)’
1 820000 980000 5.9138 5.9912 5.9525 0.00300
2 1000000 870000 6.0000 5.9395 5.9698 0.00183
3 780000 900000 5.8921 5.9542 5.9232 0.00193
4 830000 920000 5.9191 5.9638 5.9415 0.00100
5 1010000 910000 6.0043 5.9590 5.9817 0.00103
6 880000 790000 5.9445 5.8976 5.9211 0.00110
7 730000 820000 5.8633 5.9138 5.8886 0.00128
8 880000 940000 5.9445 5.9731 5.9588 0.00041
9 760000 890000 5.8808 5.9494 5.9151 0.00235
10 870000 940000 5.9395 5.9731 5.9563 0.00056
11 780000 890000 5.8921 5.9494 5.9208 0.00164
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P X, X, lg X, 1g X, > (le X ~1gX)
12 1050000 900000 6.0212 5.9542 5.9877 0.00225
13 740000 880000 5.8692 5.9445 5.9069 0.00284
14 980000 820000 5.9912 59138 5.9525 0.00300
15 710000 830000 5.8513 59191 5.8852 0.00230
16 960000 1080000 5.9823 6.0334 6.0079 0.00131
17 850000 990000 5.9294 5.9956 5.9625 0.00219
18 900000 980000 5.9542 5.9912 5.9727 0.00068
19 800000 940000 5.9031 59731 5.9381 0.00245
20 950000 830000 59777 59191 5.9484 0.00172
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