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Comparison of Three Determination Methods for Total Number of Bacteria Colonies in Water

CAO Xinkai, ZHANG Qi, YIN Baoguo, ZHANG Baohua, ZHANG Yuchen
( Water Quality Monitoring Center, Beijing Waterworks Group Co. , Lid. , Beijing 100012, China)

Abstract In this paper, enzyme substrate method ( SimPlate method), EasyDisc method and plate counting method were used to
detect the total number of bacterial colonies in water. Results showed that the relative error of SimPlate method and EasyDisc method
was smaller and closer to the true value, and the results were more accurate. The relative standard deviation of the two methods was
lower than that of plate counting method, indicating that the stability of SimPlate method and EasyDisc method were better than that of
plate counting method. The actual samples were tested and the results of the three methods were statistically analyzed. It was found that
the three methods were statistically correlated with each other without significant difference. Using SimPlate method and EasyDisc
method to determine the total number of bacteria in water has the advantages of simple and convenient of operation, less human error
and better stability, which meets the requirements of the total number of bacteria in laboratory.
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Tab. 1 Detection Results of High Concentration NSI Total Number of Colonies QC Samples by Three Methods
M E ik SimPlate %5 EasyDisc ¥
LioRllIR/ €'
Z55/(CFU-mL™") xR 2 45/ (MPN-mL™") AR IR 22 ZEH/(CFU-mL™") AHXT IR 22
1 216 2% 183 -4% 217 -2%
2 204 -8% 177 -7% 227 3%
3 190 -14% 189 -1% 209 -5%
4 236 7% 183 -4% 199 -10%
5 188 -15% 202 6% 208 -6%
6 197 -11% 202 6% 219 -1%
7 199 -10% 189 -1% 214 -3%
8 244 10% 183 -4% 202 -9%
9 217 -2% 202 6% 198 -10%
10 237 7% 209 10% 239 8%

3 :NSI HPC QC Lot Number($it5) 2 200317 ; F-ILE: EL{E K (221+9) CFU/mL, AT 52 {8k 179 ~ 263 CFU/mL; SimPlate 7 EL{H (190+16)
MPN/mL, FI 4532 {8 103 ~277 MPN/mL; MPN 25 AT REZL, 3T IRA 53 A (1 —Fh R 40 1% 2 SimPlate I 11T i B4 ; CFU RS IE AL
A, —Fh B AT 25, & EasyDisc 5V MLITH0E A B 50067 5 [F]— 32 200317 A4 07 BSOS 45 B 1 bR DN 75 vk 1) R B vl 422 52 3o B
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Relative Standard Deviation of High Concentration
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Tab.2 Detection Results of Low Concentration NSI Total Number of Colonies QC Samples by Three Methods

L4 SimPlate %5 EasyDisc ¥
LRI @3 4k Bk 2k Bk gk 2k LRk

() @O IEE iy vy PEE oy o T
1 22 220 0 19 190 0 20 200 -10%
2 19 190 -14% 21 210 11% 21 210 -5%
3 20 200 -10% 17 170 -11% 18 180 -19%
4 18 180 -19% 19 190 0 20 200 -10%
5 20 200 -10% 21 210 1% 23 230 4%
6 24 240 9% 19 190 0 24 240 9%
7 21 210 -5% 17 170 -11% 22 220 0
8 26 260 18% 23 210 11% 19 190 -14%
9 18 180 -19% 19 190 0 21 210 -5%
10 20 200 -10% 21 210 11% 20 200 -10%
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Fig.2 Relative Standard Deviation of Low Concentration NSI
Total Number of Colonies QC Samples by Three Methods
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Tab.3 Detection Results of Actual Samples in
Beijing by Three Methods

g T4k, SimPlate 3%/ EasyDisc ¥/
2 P a7 (CFU-mL™") (MPN-mL™') (CFU-mL™")

1 WK1 0 0 0
2 K2 0 0 0
3 k3 1 2 3
4 K 4 2 4 4
5 ks 0 0 2
6 ke 0 0 0
7 Wk T 1 0 1
8 K8 0 2 0
9 ko9 2 0 1
10 K 10 0 2 0
11 J&whik 1 13 15 15
12 JEMK2 28 38 32
13 kK3 78 71 80
14 kMK 4 28 33 25
15 JEilK 5 74 80 77
16 EMbidike 28 30 31
17 IRk 7 118 132 132
18 UEIhiEK 8 24 28 29
19 uEdbdk 9 55 65 60
20 JEMLLK 10 69 83 74
21 JKIEIK 1 350 350 380
22 KK 2 330 330 340
23 KK 3 320 330 310
24 JKIRIK 4 460 480 460
25 JKUIEIK 5 390 380 410
26 JKIEIK 6 620 620 630
27 KK 7 1 840 2 020 1 960
28 KK 8 410 380 440
29 KK 9 1 040 930 990
30 JKIEK 10 520 620 560

SimPlate % ) EasyDisc %5 F L4507k A IA FA R G
FHMAA 0.945 F1 0. 981, 2 WY W Al kG U 7 05 B
5L P ELAT B I ¢ R %0 %5 54
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Tab.4 ¢—Test of Results of Actual Sample by Three Methods

T o i o
¥{E -0.050 55 -0. 008 43
b 22 0.301 18 0.178 51
A€ 30 30
THAMHIC R AL 0.945 0.981
1 29 29
! -0.919 -0.259
Pa 0. 366 0.798
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Tab.5 Detection Results of Negative Samples by
Three Methods

e 5T %ﬂ]lfr%ﬁc%/ SimPlate /ﬁl/ EasyDisc ;zel/

(CFU-mL™') (MPN-mL™") (CFU-mL™")
R AR 1 0 0 0
R EFER K 2 2 0 0
KA HERIK 3 0 0 0
TeHSliK 1 0 0 0
TR Ak 2 4 0 0
JCH 2K 3 0 0 0
JE B 2B WP 1 2 0 0
JETE R 2 0 0 0
TCTH G W 3 1 0 0

A P=0.366(>0.05) .,P=0.798(>0.05) , 1% H]
SimPlate % & EasyDisc 555 L8002 460 25
TGty 2e 5, YA SO K i v S8, TEE
TCE P T SimPlate 71 EasyDisc 1K I B YA &
I B PR i B R KGR ] SimPlate 7 Fl1 EasyDisc
BIHTAEL N TC I = BG4, BE i 2 5250 % XK
R T S BRI 77 R WIS T SR g G A
I A
3.3 SimPlate ;%70 EasyDisc ik fiHk &
SimPlate 35 Fll EasyDisc 35475 M55 772 36 0] 5 20
WA MR, i SimPlate 75 Fl EasyDisc 7215 B
PEMER R T [, AR TP LT 0%, SimPlate %
SERAE Ty AR 52 T & B2 AP R 1Y
S 3 T K IR K A T SRR T EasyDise
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