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Abstract [ Objective] Due to the long-term lack of unified standards for the plate count method of heterotrophic bacteria in
domestic drinking water based on R2A agar medium, the test results lack comparability, affecting the scientific evaluation of biological
safety in domestic drinking water. To address this issue, this paper optimizes and validates the method, and establishes a unified and
reliable standard testing method. [ Methods] Based on the uniform use of R2A medium, this paper investigated the effects of key
testing conditions such as culture time, culture temperature (22, 25, 28 °C), and inoculation method ( pour plate method, spread
plate method ) on the counting result; the optimal combination of culture conditions was determined through extensive comparative
experiments. The optimized method was validated both within and between laboratories, and its repeatability and reproducibility were
evaluated through multiple repeated experiments. [ Results ]  Through systematic comparison and validation, the optimal conditions for
the plate count method of heterotrophic bacteria were determined as follows ; inoculation by pour plate method, and culture at 28 °C for
7 d. The validation result of this method showed that the relative standard deviations (RSD) within the laboratory were as follows. RSD
of sample 1, sample 2 and sample 3 were 0.81% —-2.70%, 0.60% —2.70%, and 0.51% - 1.90%, respectively. RSD among
laboratories were as follows. RSD of sample 1, sample 2 and sample 3 were 9.5%, 4.0%, and 3. 8%, respectively. The validation
result were within the acceptable range of standard samples, and the accuracy met the quality control requirements.
[ Conclusion] This paper establishes an optimized plate count method for heterotrophic bacteria in drinking water and forms a group
standard for this method. It provides a unified technical specification for the detection of heterotrophic bacteria in drinking water, which

is of great application value for improving testing quality and ensuring the biological safety of drinking water.
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Fig. 1 Effect of Different Culture Time on Total Number of Heterotrophic Bacteria Colonies and Relative Growth Rates
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Fig. 3 Effect of Different Culturetemperatures on the Total Number of Heterotrophic Bacteria Colonies and

Single Factor Analysis of Variance
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F1 EEIWRENR KW EEBEEHE
Tab.1 Intra-Lab and Inter-Lab Precision Data of Pour Plate Method

SRR VE BB (CFU-mL™")

o SLHRE 1 SLHREE 2 SLHRE 3 SLHE 4 SHE S SLHE 6 SLE (A
FATRE L 2.763 2. 869 2.708 3.029 2.771 2.903 2.790
FATE 2 2.740 2.792 2.672 3.021 2.763 2.892 2. 862
FATRE 3 2.820 2.839 2.672 2.996 2.785 2.826 2.689
FATHE 4 2.792 2.908 2.778 2.978 2.792 2.857 3.001
FATHE S 2.813 2.919 2.653 2.964 2.799 2.919 2.781
FATRE 6 2. 806 2.833 2.633 3.017 2.771 2.919 2.887

FHME 2.789 2.860 2.686 3.001 2.780 2.886 2.835
T s 22 0.031 1 0.048 4 0.051 6 0. 026 2 0. 041 0.037 2 0.107 3
AHXS b o O 2 1. 11% 1. 69% 1.91% 0.87% 0.51% 1.29% 3.79%

L R YR T IR, I AE R log,

R2 BRHhEIHREN . LEEERBEEHIE
Tab.2 Intra-Lab and Inter-Lab Precision Data Table of Pour Plate Method

SR HE RV BEY/ (CFU-mL ")

o FEE 1 T E 2 L E 3 FHE 4 FHE S THE 6 FI 5 (]
FATHE 1 3.210 3.004 2.720 2.000 2.940 3.210 3.183
FATRE 2 3. 196 3.061 3.070 2.279 2.929 3.196 3.003
FATRE 3 3.182 2.919 3.088 2.255 3.079 3.182 2.954
FATHE 4 3.143 3.114 2.875 2.041 2.973 3.143 2.176
FATHRE S 3.238 2.908 3. 106 2.255 3.068 3.238 3.001
FATRE 6 3.121 2.973 2.653 2.146 2.996 3.121 3.183
T s 22 0.043 3 0.080 3 0.199 2 0.120 1 0.063 7 0.043 3 0.3759

AR BRI AR 2 1.36% 2.68% 6. 82% 5.55% 2.12% 1.36% 12. 89%
=3 BRFEEERITEEREEHIECR(I=6,n=6)
Tab.3 Summary of Precision Data of Heterotrophic Plate Counts Method(l=6,n=6)
M
TiH FEdh 1(59 CFU/mL) B 2(94 CFU/mL) FEdf 3(702 CFU/mL)
%, S Rgp; ; S; Rgp; % S; Rap;
THE 1 1.89 0.03 1.7% 1.98 0.03 1.4% 2.79 0.03 1.1%
SHE 2 1. 80 0.03 1.5% 2.03 0.03 1.3% 2.86 0.05 1.7%
SHE 3 1.49 0.03 1.8% 1.89 0.03 1.4% 2.69 0.05 1.9%
THE 4 1.59 0. 04 2.7% 1.86 0.05 2.7% 3.00 0.03 0.87%
FHE 5 1.85 0.02 0.81% 1.99 0.01 0. 60% 2.78 0.0l 0.51%
THE 6 1.87 0.05 1.7% 2.06 0.03 1.3% 2.89 0. 04 1.3%
% 1.77 1.97 2.84
Tt 22 0.17 0.08 0.11
AR A 2 9.5% 4.0% 3.8%
FE PR 0. 094 0. 085 0.10
L R 0.47 0.24 0.32
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x4 RHEFFRITEEEBELRELS(1=6,n=6)

Tab.4 Summary of Trueness Data of Heterotrophic Plate Counts Method

i JRAERE S 1 JEERE S 2
x; AR R 22 x; AR 22
FHE 1 136 0.13% 175 0.45%
S E 2 106 3.7% 160 2.2%
TR 3 145 2.7% 185 0. 62%
THE 4 136 1.5% 180 0.05%
S 5 139 1.8% 213 3.3%
FHE 6 136 0. 10% 182 0.36%
Bl i S T 432/ (CFU-mL ™) 95~ 194 122~245
AHXF 22 H 1. 6% 1.2%
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