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Measurement uncertainty assessment for total aerobic bacterial count and

coliforms in cooked foods according to RB/T 228

Liu Weiping Wan Jianchun Han Ying Jiang Pengfei Li Shixiang
(Technology Center of Nanchang Customs District, Nanchang, Jiangxi 330038, China)

Abstract: [ Objective] To evaluate the measurement uncertainty in the determination of total plate count and coliform bacteria in cooked
foods, thereby improving the accuracy of test results. [ Methods] The plate counting methods specified in GB 4789.2—2022 and GB 4789.3—
2025 were employed to detect 18 cooked food samples under two conditions (A and B). The combined standard uncertainty (u.(y)) and
expanded uncertainty (U=2Xu,(y)) were calculated in accordance with RB/T 228—2023. [Results] Based on intralaboratory
reproducibility, the u.(y) for total plate count determination was 0.030 3 (U=0.060 6), and that for coliform bacteria determination was
0.179 7 (U=0.359 7). When all uncertainty components were considered, the u (y) for total plate count determination of Sample 1 under
Condition A increased to 0.109 4 (U=0.218 8), and that for coliform bacteria determination increased to 0.242 4 (U=0.484 8).
[Conclusion] The primary factors affecting the measurement uncertainty of this method include technical uncertainty, matrix uncertainty,
and distribution uncertainty. The application of RB/T 228—2023 for uncertainty assessment can improve the accuracy of test results.
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Table 1 Total colony count test results for 18 samples
e ) 45 R 45 T B
FE R ViaViw Yia—vip)?
XiA XiB Yia=lg x; Y=g x5

1 9000 9 800 3.9542 3.9912 —0.0370 0.001 4
2 94 000 85 000 4.973 1 4.929 4 0.043 7 0.0019
3 42 000 49 000 4.623 2 4.690 2 —0.066 9 0.004 5
4 140 000 150 000 5.146 1 5.176 1 —0.0300 0.000 9
5 45000 40 000 4.653 2 4.602 1 0.051 2 0.002 6
6 120 000 140 000 5.079 2 5.146 1 —0.066 9 0.004 5
7 180 000 200 000 5.2553 5.3010 —0.045 8 0.002 1
8 280 000 290 000 5.4472 5.462 4 —0.0152 0.000 2
9 3300 4000 3.5185 3.602 1 —0.0835 0.007 0
10 300 000 290 000 5.4771 5.462 4 0.014 7 0.000 2
11 72 000 69 000 4.8573 4.838 8 0.018 5 0.000 3
12 32000 33 000 4.505 1 45185 —0.013 4 0.000 2
13 110 000 110 000 5.041 4 5.041 4 0.000 0 0.000 0
14 130 000 110 000 5.1139 5.041 4 0.072 6 0.005 3
15 78 000 86 000 4.892'1 49345 —0.042 4 0.001 8
16 260 000 270 000 54150 5.4314 —0.016 4 0.000 3
17 290 000 290 000 5.462 4 5.462 4 0.000 0 0.000 0
18 120 000 120 000 5.079 2 5.079 2 0.000 0 0.000 0
SN 0.033 1
U 0.030 3
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Table 2 Results of coliform bacteria testing for 18 samples

) 285 At o X A
READ Via"Vis (ia—vip)’?
iA Xi B Via=lgx; A Yip=lg X

1 1 600 1900 3.204 1 3.278 8 —0.074 6 0.0056
2 1500 1100 3.176 1 3.041 4 0.1347 0.0181
3 4 600 3800 3.662 8 3.5798 0.083 0 0.006 9
4 25000 23 000 4.3979 4.3617 0.0362 0.001 3
5 20 000 20 000 43010 43010 0.000 0 0.000 0
6 23 000 29 000 4.3617 4.462 4 —0.100 7 0.010 1
7 70 000 60 000 4.8451 4.778 2 0.066 9 0.004 5
8 14 000 14 000 4.146 1 4.146 1 0.000 0 0.000 0
9 170 90 22304 1.954 2 0.276 2 0.076 3
10 180 250 2.2553 2.3979 —0.142 7 0.020 4
11 180 250 22553 2.3979 —0.142 7 0.020 4
12 260 290 24150 2.462 4 —0.047 4 0.002 2
13 10 50 1.000 0 1.699 0 —0.699 0 0.488 6
14 10 30 1.000 0 1.477 1 —0.477 1 0.227 6
15 220 190 2.342 4 2.278 8 0.063 7 0.004 1
16 30 90 1.477 1 1.954 2 —0477 1 0.227 6
17 2900 2 800 3.462 4 3.4472 0.0152 0.000 2
18 900 1500 2.954 2 3.176 1 —0.2218 0.049 2
S Al 1.163 1
Upeen 0.179 7
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