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Comparative Analysis of Enzyme Substrate Spectrometry and Enzyme Substrate Method for

Determination of Coliform Bacteria in Water

WANG Lili"*”

(1. Guangxi Beitou Environmental Protection & Water Group Co. , Lid. , Nanning 530025, China;
2. Nanning Engineering Technology Research Center of Water Safety, Nanning 530025, China)

Abstract Simultaneous determination of total coliforms, Escherichia coli, and fecal coliforms in different types of water samples was
carried out using novel enzyme substrate spectrometry and enzyme substrate method. Both methods have their own advantages. After
processing the detection results using SPSS software, paired ¢—tests were conducted. The results showed that the P value of the two
groups of determination of total coliforms was 0.057, and the correlation coefficient was 0.904. The P value of two groups of
Escherichia coli was 0.593, and the correlation coefficient was 0. 972. The P value of the two groups of fecal coliforms was 0. 136, and
the correlation coefficient was 0.986. It indicated a correlation between the two detection methods, and there was no statistically
significant difference. The enzyme subsirate spectrometry method was used for detecting certified quality control samples, and the
detection results of determination of total coliforms, Escherichia coli, and fecal coliforms were all within the true value range of the
quality control sample, proving that the detection accuracy of this method met the requirements. Compared with enzyme substrate
method, enzyme substrate spectrometry has similar reaction principles and is more convenient to operate. It has advantages such as
instrument automation and intelligent rapid detection, interpretation, storage, and online transmission of data. It can meet the needs of
routine laboratory testing and has strong application prospects and advantages in emergency on-site testing.

Keywords enzyme substrate spectrometry enzyme substrate method total coliforms — Escherichia coli fecal coliforms
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Fig. 1 Reaction Principle of Enzyme Substrate Spectrometry
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Fig.2  Procedure for Detecting Samples by Enzyme Substrate Spectrometry
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Tab. 1 Results of Two Methods for Determination of Total Coliforms and Escherichia Coli in Environmental

Water Samples in Nanning Area

B e 7heS S 1 1 R 12
s RS SRR NSON 7L i 74 KIpd K/ Kiptads RH/
[CFU-(100 mL) "] [ MPN- (100 mL) "] [CFU-(100 mL) "] [MPN- (100 mL) "]

— 7S <1 <1 <1 <1
1 K1 30 56.3 <1 <1
2 Hk 2 57 32.7 <1 <1
3 K3 257 307.6 <1 <1
4 Hok 4 638 2419.6 26 24.3
5 HK 5 125 325.5 <1 <1
6 K e 771 165.8 1 1
7 K7 650 214.3 <1 <1
8 Hk 8 962 275.5 3 2
9 IFK 9 10 24.6 <1 <1
10 HFK 1 80 41.0 <1 <1
11 Rk 2 92 42.0 <1 <1
12 H3RK 1 268 547.5 13 5.2
13 K 2 28 590 11199 3618 3 873
14 HFK 3 10 000 6 488 1275 2419.6
15 WK 4 2 560 2014 210 616
16 HiEok 5 2 467 2419.6 161 547.5
17 HFIK 6 5410 2382 400 364
18 HFRAK 7 5383 1553.1 330 410. 6
19 Hi#K 8 10 000 24 196 1116 1553.1
20 HFRIK 9 5369 3 654 623 275.5
21 K 10 3302 2419.6 289 488.4
22 HFEK 11 2 625 7270 174 387.3
23 ok 12 8 727 6 488 23 6.3
24 K 13 100 000 9 050 2311 1553.1
25 WK 14 100 000 8 664 4 608 1203.3
26 K 15 540 920. 8 230 74. 4
27 HFK 16 2915 980. 4 174 178.9
28 K 17 8 909 2282 167 61.3
29 K 18 550 224.7 <1 2
30 K 19 81 185.0 <1 1

2.2 ERIRYICE AN B B AR i I, BEC P O GIEZ: AT AR AS D o 4

BRI CIE X A BHE AR A R I A5 R nk. 2.3 Fikbkxd
3R, SRR BRGERE KR A [T | 28 (1) TERGI SR 5 SR T T, Jl IS ) D' 3 12
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Fig.3 Comparison of Logarithm Results of Two Methods for Determination of Total Coliforms and Escherichia
Coli in Environmental Water Samples in Nanning Area
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Tab.2 Results of Two Methods for Fecal Coliforms in Wastewater Samples from WWTPs in Nanning Area

o o ?Eﬁ)te%'ﬁﬁ%/ze/ 1 it JEC i/ e —— %JE&‘%“&%&: [[3:sk7 7 )
[CFU-(100 mL) '] [MPN-(100 mL) '] [CFU-(100 mL)™'] [MPN-(100 mL) "]
— = <1 <1 16 QPR SE 5K 9 5.2
1 5K 10 000 000 1203 300 17 HETIEK 42 350 000 24 196 000
2 5K 4 630 000 9 804 000 18 A FRJE 757K <1 <1
3 VIS VERCYIS <1 <1 19 HETIEK 3 637 000 1 986 300
4 5K 610 000 355 000 20 PR 5K 4 1.0
5 Ab BRI 757K 10 000 10 181 21 K 20 790 000 4106 000
6 HETIE K 2 350 000 1 119 900 22 QPR IE 5K 81 000 24 196
7 YOS IEREYIS 1 1.0 23 HETIEK 14 650 000 1 376 000
8 K 3 684 000 1 413 600 24 VIS VEREYIN <1 <1
9 A 5K 544 67.7 25 HETIEK 41 000 365 400
10 PS5 7K 65 30.3 26 QPR fE5K <1 <1
11 5K 176 000 241 960 27 HETIEK 289 000 235 900
12 PR T5K 10 3.1 28 A PRET5 K 36 93.3
13 5K 741 200 436 000 29 K 2 510 000 410 600
14 IR ET57K 2 5.2 30 AP JE 15K <1 1.0
15 )5 K 579 400 3 448 000

IFIRIE 2, N T3 4Es MPN et 45 58 B 90
TR THE  FE RIS A 2~ 18 h K432 AR
ooty RS2 IO 7 A S B B ] 5 b 2 R I R A ST
PRUEITZE , A Sl B SR ], K AT HR T 1x10°
CFU/ (100 mL ) F 5 {5 Y A% i A6 00 F [8] S, 5 PR

2 h, KIFFFE/NT 1 CFU/ (100 mL) RS S RGN 18
h, AR B shf 52 5, n] DU A ik 25 SR 3 T4,
Toits NUESF LS 2 S5 T TARRBCR A [R] if p
RN TR 22 AT 2 4 A U I A 3 L B 4
7R AU DI RERR 2K, T Fe 07 R A () 755K
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Fig.4 Comparison of Logarithm Results between Two Methods for Fecal Coliforms in

Wastewater Samples of WWTPs in Nanning Area
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Tab.3 Results of Quantitative Quality Control Samples Detected by Enzyme Substrate Spectrometry

[ e S AH X Y HIEEE/ (CFU-L™)
(MPN-L™") H—K W =K
1 JON 7T Rk 7 300(3 400~ 15 000) 7020 8 150 7 560
2 Kip¥es G 4100(2 100~7 800) 3710 3 600 4230
3 EIyN i 3 600(1 800~7 000) 3170 3510 3280
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