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Examination of statistical distributions and evaluation
of dispersion status based on measurement data

| Measurement data (recovery rate test and repeatability test) |

'

| Examination of statistical distribution (index of dispersion D?) |

v

| Evaluation of dispersion status (overdispersion coefficientK’) |

Evaluation of accuracy according to the number of
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Recovery rate (trueness)  Repeatability (CV)
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Approximate by by

calculation Normal distribution X2 distribution
Numerical Random numbers of Poisson distribution
simulation Sample size: 2, 5, 10 and 15

Evaluation of accuracy and feasibility in practical
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Evaluation by the distribution of average value
(sample size 2)

Considerations on difficulty and cost

Fig.1 Outline of the study
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Table 1 Mean, variance, and index of dispersion for recovery rate test data
Medi Run 1 Run 2 Run 3 Recovery
um
edt Mean S? D? Mean S? D? Mean S? D? rate (%)
A 26.0 285 4.38 154 4.3 1.12 29.8 12.2 1.64 82.5
B 23.4 33.3 5.69 18.2 11.7 2.57 274 78 1.14 80.7
C 20.6 6.8 1.32 19.2 14.7 3.06 30 70 9.33 81.8
D 18.6 4.3 0.92 18.2 6.7 147 32.6 9.3 1.14 81.2
E 234 15.8 2.70 216 29.3 5.43 34.8 33.2 3.82 93.5
All 224 216 23.13 185 15.3 19.78 30.9 28.8 22.38 83.9
Sample size (Repeat n) =5 for each medium A to E
Sample size (Repeat n) =25 for ‘All' (aggregated data of 5 medium)
Mean: mean of colony counts (CFU)
S?* @ variance
D*: index of dispersion
Table 2 Mean, variance, index of dispersion, and CV for repeatability test data
. Distilled Water 1 Distilled Water 2
Medium
Mean S? D* CV (%) Mean S? D? CV (%)
A 32.6 8.8 1.08 9.1 324 16.3 2.01 125
B 29.8 16.2 217 135 23.6 20.3 3.44 19.1
C 31.8 142 1.79 11.8 23.8 13.2 2.22 15.3
D 31.2 12.7 1.63 114 23.2 34.2 5.90 252
E 30.8 19.7 2.56 14.4 24.6 15.8 2.57 16.2
All 31.2 12.9 9.88 115 255 29.2 2744 21.2
. Saline Solution 1 Saline Solution 2
Medium - - ; ;
Mean S? D? CV (%) Mean S? D? CV (%)
A 26.6 35.3 531 22.3 254 35.3 5.56 23.4
B 28.8 4.7 0.65 75 21.8 247 453 228
C 29.2 717 9.82° 29.0 23.6 33.8 573 24.6
D 26.4 55.3 8.38 28.2 18.8 20.7 4.40 24.2
E 272 36.7 5.40 22.3 23 16 278 174
All 276 35.3 30.67 215 225 26.8 28.52 23.0
. Phosphate Buffer 1 Phosphate Buffer 2
Medium ; )
Mean S D? CV (%) Mean S D? CV (%)
A 28.2 18.2 2.58 15.1 25 6.5 1.04 10.2
B 27 205 3.04 16.8 23.6 11.3 1.92 14.2
C 278 16.7 2.40 14.7 216 40.8 7.56 29.6
D 294 45.3 6.16 229 21 14 2.67 17.8
E 33 45 0.55 6.4 244 19.3 3.16 18.0
All 29.1 222 18.29 16.2 23.1 179 18.54 18.3
Sample size (Repeat n) =5 for each medium A to E
Sample size (Repeat n) =25 for ‘All' (aggregated data of 5 medium)
Mean : mean of colony counts (CFU)
S? : variance
D?: index of dispersion
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Fig.4 Relationship between sample size and recovery rate
(trueness) in calculations (colony count=30 CFU) and
multiple measurements with a colony count of approxi-
mately 30 CFU
Recovery rate of measurement data

=mean of measured concentration of samples
(n repeats) / spiked concentration.
Recovery rate calculated by normal distribution
approximation or numerical simulation
=mean of calculated concentration of samples
(n repeats) / set value of mean concentration.
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Fig.5 Relationship between sample size and CV (repeatability) in
calculations (colony count=30 CFU) and multiple measure-
ments with a colony count of approximately 30 CFU
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Abstract

In the water quality standards for treated effluent under the Sewerage Act and the effluent
standards of the Water Pollution Prevention Act, the water quality item of the hygienic
microbiological indicator is changed from the total coliforms count to the Escherichia coli. counts.
Thus, it is necessary to establish an official enumeration method of Escherichia coli. In this study, we
conducted a part of the study on the performance confirmation of the pour plate method using
enzyme substrate media. As for the performance of the official method, we examined the recovery
rate (trueness) and repeatability, including the effect of difference in the composition of multiple
commercial media, in the type of diluted water, and in the concentration of Escherichia coli in the
sample, and also examined the applicability of the confirmation method and the technical issues in the
practical aspects of measurement.

Key words: Escherichia coli., enzyme substrate media, sewage sample, official enumeration method,
performance confirmation




