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Uncertainty evaluation of aerobic plate count in fruit juice

WANG Yan-Ling', ZHAO Huai-Rong

(Huaian City Center for Disease Control and Prevention, Huaian 223001, China)

ABSTRACT: Objective To establish a method for evaluating measurement uncertainty of the colony determination,
so as to decrease the experimental error and increase the accuracy of measurement. Methods According to GB
4789.2-2010 National food safety standard Food microbiological examination: Aerobic plate count, 20 fruit juice
samples were measured. According to JJF 1059.1-2012 Evaluation and expression of uncertainty in measurement, the
source of the uncertainty in the detection was analyzed. The method of merging sample standard deviation was
applied to determine the uncertainty evaluation. Results As the coverage probability was 95%, the expanded
uncertainty of fruit juice was 0.10, which could be adopted to the same kind of samples. Conclusion The method of
merging sample standard deviation is convenient for uncertainty evaluation of aerobic plate count of multiple similar
samples, complicating sample standard deviation must be calculated again when more results were added, and the
extent of uncertainty has to be renewed. The method can be used for uncertainty evaluation of aerobic plate count
detection, so as to assess the quality of microbiological detection correctly.
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Tablel Determination resultsof aerobic plate count
x1 X2 Igry Igr, lg X Igx X(CFU)
1 11000 13000 40414 41139 4.0777 0.002632 3.9743 4.1810 9400 15000
2 580 420 2.7634 2.6232 2.6933 0.009825 2.5900 2.7967 390 620
3 3100 2500 3.4914 3.3979 3.4447 0.004364 3.3413 3.5480 2200 3500
4 12000 9700 4.0792 3.9868 4.0330 0.004270 3.9296 4.1363 8500 14000
5 7500 11000 3.8751 4.0414 3.9582 0.013833 3.8549 4.0616 7200 12000
6 34000 39000 45315 45911 4.5613 0.001775 4.4579 4.6646 29000 46000
7 8600 5700 3.9345 3.7559 3.8452 0.015953 3.7418 3.9486 5500 8900
8 3500 4200 3.5441 3.6232 3.5837 0.003135 3.4803 3.6870 3000 4900
9 550 620 2.7404 2.7924 2.7664 0.001354 2.6630 2.8698 460 740
10 2300 2700 3.3617 3.4314 3.3965 0.002425 3.2932 3.4999 2000 3200
11 28000 21000 4.4472 4.3222 4.3847 0.007805 4.2813 4.4881 19000 31000
12 9800 7500 3.9912 3.8751 3.9331 0.006747 3.8298 4.0365 6800 11000
13 450 560 2.6532 2.7482 2.7007 0.004510 2.5973 2.8041 400 640
14 3600 4100 3.5563 3.6128 3.5845 0.001595 3.4812 3.6879 3000 4900
15 1000 1200 3.0000 3.0792 3.0396 0.003135 2.9362 3.1430 860 1400
16 3900 3500 3.5911 3.5441 3.5676 0.001104 3.4642 3.6709 2900 4700
17 32000 39000 4.5051 45911 4.5481 0.003691 4.4447 4.6515 28000 45000
18 8500 7200 3.9294 3.8573 3.8934 0.002598 3.7900 3.9967 6200 9900
19 6700 5900 3.8261 3.7709 3.7985 0.001525 3.6951 3.9018 5000 7900
20 2100 2700 3.3222 3.4314 3.3768 0.005956 3.2734 3.4802 1900 3000
0.098231
) determination in food [J. Chin J Health Lab Technol, 2007,17(2):
, 296-297.
(14 , [3] GB 4789.2-2010 [s].
. GB 4789.2-2010 National food safety standard-Food microbiological
examination: Aerobic plate count [S].
15 ’ [4] J9F 1059.1-2012 [s).
' JF 1059.1-2012 Evaluation and expression of uncertainty in
! ! measurements [S].
) [5] [J.
ﬁ%j{ﬁk , 2008, 18(8): 1494-1497.
Hu D, Ding W, Li SF. Uncertainty evaluation of colony forming
(1 [ units(CFU) of foods [J]. Chin J Hedth Lab Technol, 2008, 18(8):

(2

, 2013, 40(3): 533-535.
Zhang WJ, Wang HY. Uncertainty evaluation on test results of total
number of coloniesin food [J]. Mod Prev Med, 2013,40(3): 533-535.
, . [J.
, 2007, 17(2): 296-297.

Fan YY,Wang SX,Zhu YJAssessment on uncertainty of colony

1494-1497.
[J.
, 2011, 21(11): 2799-2800.
Wang XH,Jiang X.Uncertainty assessment in the detection of the standard
plate count bacteriain food [J]. Chin J Hedth Lab Technol, 2011, 21(11):
2799-2800.



(8l

(9

[10]

(11

[12]

[J. , 2009, 29(5): 100-103.
Tang SP, Wang LQ, Li JF, et al. Uncertainty assessment in the detection
of total colony in formulated milk powder for infant and young children
[J]. IMicrobiol, 2009, 29(5): 100-103.
[J. , 2013,
29(10): 1171-1173.
Tan DY. Uncertainty evaluation on total number of colony in water [J]. J
Med Pest Control, 2013, 29(10): 1171-1173.
I, ) )
[J. , 2015, 14(4): 353-355.
Ding C,Wang YB,Li X,et al.Uncertainty assessment and cases analysis in
the detection of the standard plate -count bacteria in drinking water and
source water [J].Chin J Public Health Eng, 2015,14(4): 353-355.
, . [J.
, 2015, 6(6): 2352—2355.

Wang HH, Lan Q. Uncertainty evaluation of aerobic plate count by
proficiency testing [J]. J Food Saf Qual, 2015, 6(6): 2352—-2355.

, , .o [J.

, 2013, 15(6): 6-8.

Sui Y, Wu XJ, Cao Jet al. Uncertainty evaluation of aerobic plate count in
food detection [J]. Jiangsu Health Care, 2013, 15(6): 6-8.

, . . [J.
, 2014, 30(7): 814-816.
Zhou JYao LL,Liao HQ. Evaluation of total bacterial colonies in rural

[13]

[14]

[19]

drinking water uncertainty [J]. JMed Pest Control, 2014, 30(7): 814-816.
[J. , 2014, 24(7): 992-994.

Liu PH, Wang YL, Zheng JL, ef al. Uncertainty evaluation of aerobic plate
count in imported bottled drinking water [J]. Chin J Health Lab Technol,
2014, 24(7): 992-994.

, . GUM [J.

, 2014, 21(4): 494-496.
Yang CY,Zhou CL. Uncertainty evaluation of aerobic plate count in food
detection by GUM method [J]. Pract Prev Med, 2014, 21(4): 494-496.
[J. , 2014, 24(13):

1886-1888.
Wang SJ,Zhang GH,Liu WJ, et al. Comparison of GB method and
medium dilution method in aerobic plate count (APC) determination in
health food [J]. Chin JHealth Lab Technol, 2014, 24(13): 1886-1888.

(TR BR3E)

EE BN
AR, TERID, TEMRFEAR
MEEE .
E-mail: wangyl1982@163.com
N T~



