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A KR AR EE A GRA KRN ENRE RS
R gk FE IR R ke
(1. SRR A K A B W P bt s sty b T 10010152, AL 5T A 2Rk 4 AT BRTTAE 2 Wl /K i e o, b 50 100101)

WOE CARNXTKBTIERAE I, Vel S A ] £ e A 5, SCRE X4 B ARUAE e D A3 AT ST e ) o 6 A U e [ Al
TEXTPERIBEGY , -5 AR TR 5 i (RIS BB AR ) Rl S PR i B S5 SR EAT T At . A 2 B SRR B il 43
BT A S A 00 v AP P e %) S 4 A o 30, A R 485 SR I 45 & Tl P M 20K, R 25 SR T 5 IR AR EE AR B I e 5%
R I 25 R S st ) & B, AR R E R 0~ 1. 0x10° CFU/ (100 mL) B KA E] Ay 2~ 18 b, A il J8 i o A s [ b, S B
IRFERTINRT L & 3, 4= Sl AR A DU A3 BT A0 43 00 5 L rP ks ) vk (B R B0 ) A 48 SR e ¢ R %, S K m
FIECXT ¢ 45 P=0.122(>0.05) 5 P=0.351(>0.05) , G M2 5 KGR A QW B ¢ B 302550 P=0.086( >
0.05)5 P=0.082(>0.05) , ol E& 50, AEPRIFEERENRENRIEE T , A2 B SRR PR 4384302 46 0 vT DL IR 46 6
G s [0, 385 ‘B AR 45 0, ZUK B

XHER SRR KEBRGRE 2EIBEwRNSIT Y IERE BIRYE
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Application Analysis of a New Method for Determination of Total Coliform and Escherichia

coli in Water

CAO Xinkai'”’, ZHANG Qi'’, ZHANG Mingming">, YIN Baoguo'*>, ZHANG Bachua'"’

(1. Beijing Monitoring Station of National Urban Water Quality Monitoring Network, Beijing 100101 ,China;
2. Water Quality Monitoring Center, Beijing Waterworks Group Co. , Lid. , Beijing 100101, China)

Abstract In order to deal with water quality emergencies, the detection time is further reduced and the detection efficiency is
improved. In this paper, the detection accuracy and detection time of automatic microbiological detection analyzer method were targeted
researched, and the results of the raw water sample detected by the national standard detection methods (enzyme substrate method and
filter membrane method) were compared and analyzed. The automatic microbiological detection analyzer method was used to detect the
high and low concentrations of quality control samples, and it was found that all the test results met quality control truth value
requirements, the results of this method were reliable. Using serial dilutions and recording of test results and time, it was found that the
detection time was from 2 to 18 hours with the sample concentration from 0 to 1.0x 10° CFU/( 100 mL), the higher the sample
concentration, the shorter the detection time. The comparison of raw water samples showed that, the automatic microbiological detection
analyzer method paired with the detection results of the national standard detection method ( filter membrane method and enzyme
substrate method) , and the paired t—test results of total coliform were P=0. 122 (>0.05) and P=0.351 (>0.05), with no significant
difference ; meanwhile the paired i —test results of Escherichia coli were P=0.086 (>0.05) and P=0.082 (>0.05), with no
significant difference. On the premise of ensuring data accuracy, the detection time can be greatly shortened by using the automatic
microbiological detection analyzer method, which is suitable for detecting all kinds of emergency water quality conditions.

Keywords total coliform  Escherichia coli ~ automatic microbiological detection analyzer ~membrane filtration method enzyme

substrate method
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15 YR AR FE , I [R) 42 2% A KA o i 38 28 B0 1 A7 78
AT REPED . H R S AR ARG I O vk DL 245 K
P B SRR S o Y [ E KRR
PRSI 5325 v B K B R 5 R 8 i [ TR R 7 v
ORI Y LA /)N < RIS 97 LM Fe s ezt PRy
2 420 MPN/( 100 mL) , 51 FLHf5 5 K R4 201
MPN/ (100 mL) , 318 B 32 55 /= 6 1 BR 2l 200 CFU/
(100 mL) AT JEIHASK (24 h) o EBIITIEAT
B W TC P % B A DB 52 2%, i A BRI
RCHb SRR AR TLAE IS L

4= [ B A Y RIN 43 B SR FH 28 1) B vk 45
B REWTBCHOAR | 8 A N 085 SR A R
JKHFE ) B FR A0 TR 5 B iR & A A AR
FENE B ) B AR 2 P POKFE R 43 B8 5
TR A DO CIREN [, AR R I KA 2%
S0 B 1 AR AL 5 K FP AR B A 20 TR ) S vk S
e DS E 2 BN G SON 71 F iR DN 7]
BA IR WD REA MR E (EPA) T
2014 RS 4 B S PR I o3 A OISR T
bR Erp 2 H M —— -1 EPA SAUERY H 31k
AR RS, 2019 AEFRE 1L AR A K A6 (K5
R E L) (DB 37/T 3787—2019)
REIARE B2 5 I N, 207 K BRA 3x
10' ~1x10° MPN/L, ¥ Hi B [E) AN KT 18 h, 2 H 3h
THUEE ARSI 3 B ASCRS I 3o AR T 5 O 3, A
AL A Bl A RS I 25 SR H— 65 18 RTS8 il
RO | 3 FH 45 HiL XL 2 Rf i (R 7K Hh s K B 1
WS KM 3 5 BT PRI, 2% 7 1 dee v ol DA DU
1. 0x10% CFU/ (100 mL) ¥ B B FE S, ELEFIUAE &
JEE v A R S A, % 2R K R X AT LLAE
18 h P4 RN 25 5L A 200k 0 ik B ok 0~ 10°
CFU/ (100 mL) , & HF A 6 ik K KR K A 1
15K TR KSR KR B B K W BE S RIgR A IK
[Egiallls

AR SCR FH 4 F S PRI A A SR NST R
J DR RE I i e IR BE 1) NST R TRTREAE it 1)
SRR S KIGIRA I, B AR 25 SR 1 7
AYHT, BAIETE T TR P ER P AR T A e B AG
JEIMSC R, R 4 [ sl gl s Hr i S
FEL s 0 P | TR S 420 2 G ) S B e o ) R K
WAES KR A TR, FLE A BT 3 s il I vk 1 A
D5 BAE 3 RS 7 3k AR SEHE D |

1 RIeE sy
1.1 REFEMREE

4 A Bl A Pk U 53 A7 A ( Tecta-B16) | Tecta
Alert-CCA #5IIR7] | Bi JE 97 3230500 51 fL e i 4%
PRI B E ML 365 nm $54MET  NST K TR 45
Fedl  JC A PBS 28 vh R (WETR #h g2 v ER IR W) |
100 mL JC F& BUFE 435 (A8 FE M B IDEXX 23 A 48
Bt UBMEI AR C R SR [ AU 5 AT AR B A PR
o] o DEBREEAH AN AR A B Merck A ], 155
it L B K ST R s A SR R A e AR
HEGHE .
1.2 REHER
12,1 JKEER%E

SR AR T T ZK B K DR KA A AR YRR 56 1) S B
FEG . SREEFRIES: ISR R K PR IR 36 7 v 56
2 A KR RS RAE) (GB/T 5750.2—
2023) 10 CREKEETAE 0~4 C IRIFEMFT 8 h N
ST BRI
1.2.2  NSI KW pd it i il a5

4 NS R R B4t il 25 A -10 CLAT Y
VKRB ZEIROEAT 15 min 55 E 100 mL CH
PBS ZZ il KRG H5 5, FF NST R R o 45
FESTEAVE RIS 30 min PNFEFTRE
1.2.3 IR B K A R o s o o ol

HERR RS I 1. 2.2 /N5 w9 K T 0T 45
5 mL % 100 mL JCHEAE ST, TCH PBS 2%
ERZBZNE KRGS, Hil 285 S K i HE NSI
K R RAR R B T A i

HERRAL I 1. 2. 2 Hi K B RE BT A A 10 mL
£ 100 mL TSI, TSR PBS 22 i WUE 45
B KRGS, il 28 R 35 A TG R Rk 2
NSI KW R BPEREa
1.2.4 v BE R G RERE S il 5

TEH NST K T S P 1 i itk A 7 sl Ak 335 5% | ol
2R 1. 0x10° CFU/ (100 mL) Ay s e B K B
TERE i, G B B AR R T A
1.2.5 4 [ Sh iR I o A A0 e 7K v Us oK
FES KR R

100 mL RIS I A BRI, 7K
IR GFEST R R AR S ARS IIA #S T EAY
AR 5 1 ARAEACAS B Bl AR B R 4 5 43 B ik
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et
1.2.6  JEBEEINE A B RS KR G

HEEL 100 mL AR A, SR 2 /K H B K
WHES KI5 4 G, 2 08 CE TR R K bR 4G 56
ik 12 T AR AR BR) (GB/T 5750. 12—
2023) " H(S. 2 7.2 T BEAEE ) AT IR
1.2.7 BP0 K b S K RS K i A
R

U100 mL FRIAE S, BRI 2 7K b R
A TRRE S R 5 A G, 5 IR A 6 R R K AR v A
W7k 5 12 34 A s FR) (GB/T 5750. 12—
2023) (5.3 WY K 7.3 TR EE ) TR
2 FEROW
2.1 NSI XBFE#REERKQNERSH

R IRUE 4 F Bl A DA A3 B A R S R

FEPE AR UGS FH 4 30 A WA I 43 B A4 T
R 1. 2. 2 /NI H ) NST R B B RERR AR A 10 ¥R,
AN 25 A B 92 5 1k I RN 235 SR 35 7 o s A
GERATHAZYER Y, Horb SR T A I 45 5734
i 121 CFU/(100 mL) [ B8 K (114 £21) CFU/
(100 mL) ] 3 K i 35 Ay PR A 445 SR F- 41 (E Ry 41
CFU/ (100 mL) [ EfE }(43+10) CFU/(100 mL) ],
BIFF G s it i B 20K . it — 2Rz iE
TR RS E P T 5 AG D 45 2R %) s o O 22 (SD)
(KRBT = 0.03,SD (KM %EA KH) = 0.07,
MR 1 K2 P, 458K, 2 A shild: e o
BT ASCEE R 7K Hh B K B B 5 R W 35 A [ TR ) T
HEREMNMFA LR ERINTE R, I H SR
FnUREE N 50~ 100 CFU/ (100 mL) i, 4> H shid 9
R I 43 BT ASC R ARG 509 FRAG DN st ]

R NSIRMERE R R 25 R
Tab. 1 Resulis of Quality Control Samples for NSI Microbial Coliform
. SRR o . Khp¥ed [KH/ N )
FEm AR B B 6] /h HHXF R 2 B I s ]/ AHXT R 22
[CFU- (100 mL) "] [CFU-(100 mL) "]
1 110 12 -3.51% 44 12 2.33%
2 124 12 8. 77% 38 12 -11.63%
3 119 12 4.39% 32 12 -25.58%
4 129 12 13. 16% 37 12 -13.95%
5 126 12 10. 53% 49 12 13.95%
6 119 12 4.39% 40 12 -6.98%
7 119 12 4.39% 39 12 -9.30%
8 135 12 18.42% 52 12 20.93%
120 12 5.26% 33 12 -23.26%
10 108 12 =5.265% 46 12 6.98%

1 :NSI QC Lot Number;221206-2, B KB R FEEAL N (114 = 21)CFU/ (100 mL) , /[ 332 {H N 39~278 CFU/ (100 mL) ; KR 7 B E AN
(43+10) CFU/(100 mL) , "J4%3Z{E 25 11~216 CFU/(100 mL) ,

|2 NSL KM BRE TR S TR b
Tab.2 Computational Analysis of Quality Control Samples
for NSI Microbial Coliform

SEHIE/ RS Rl
Kol TR
[CFU- (100 mL) '] i []/h
JoWN 7 121 12 0.03
KWa %4 R 41 12 0.07

2.2 RREXFEHFUEERENERSH
SRR 1 B0l A ARG o3 B ASCAS: I PR e B A

AN A HERRPE S HRE 1, A UGB i 42 A S

R 43 B A5 BISPATAS I 1. 2.3 /NG5 i SR T

FE5 R 35 A DG AT AR Ve B8 R J W1 R B 4 R o 10
WK, HAGINEE SRR Z 7 A IS e B RG]
SR A A S R T Bz N e B TR
FERMIZE FSE M R 6 CFU/ (100 mL) ; KR G
BSOS YME R 4 CFU/ (100 mL) , Y9454 B ds
EAEEEOR . AP — 2 PR % KGR e A
A R FRSE 1, TSI S5 SR 1 SD (K B
#)=0.09,SD(KIZRAINA) = 0. 14, WK 3 £ 4 Jir
TN SRR, 4 A SR PRI S BT AR I K v
SR RS R 35 A TG AT vk BE A ot A Tt 1 5
R PEIAF & S i S AR
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Tab.3 Results of Quality Control Samples with Low Concentration of NSI Microbial Coliform

Bt FSON. 71 iR il — PN 7B N i B¢ Liail] —

£ [CFU-(100 mL) '] 54 At/ h [CFU- (100 mL) '] 1%L At ]/ h
1 6 20 17 5.26% 3 10 17 -30.23%
2 7 20 17 22.81% 3 10 17 -30.23%
3 6 20 17 5.26% 5 10 17 16.28%
4 5 20 17 -12.28% 4 10 17 -6.98%
5 4 20 17 -29.82% 5 10 17 16.28%
6 4 20 17 -29. 82% 3 10 17 -30.23%
7 5 20 17 -12.28% 2 10 17 -53.49%
8 6 20 17 5.26% 3 10 17 -30.23%
9 7 20 17 22.81% 4 10 17 -6.98%
10 5 20 17 -12.28% 6 10 17 39.53%

13 :NSI QC Lot Number;221206-2 , S KB BEEL(E K 114+21 CFU/ (100 mL) , AT 45325 39 ~ 278 CFU/( 100 mL) ; KGR A K B ZL(H N
(43£10) CFU/ (100 mL) , A[#%E3Z{6 0 11~216 CFU/ (100 mL) ; P45 R B K E BN 20 £58 B G M5 R, KIGR A IRE R 10 5 RS 1

+:
G

R4 ARIKEE NSI R BHE BT A i O 25 2R 5 B
Tab.4 Calculation and Analysis of the Results of NSI Microbe

Low Concentration Quality Control Samples for Coliform

FH{E/ S Al
Fost H I e
[CFU- (100 mL) '] I [A]/h
BRIGHERE 6 17 0.09
PN 7Bl 4 17 0.14

2.3 BREXFEEFERKENLERSHT

S BGUE 4 A SR A A3 B AR RS D s K
R I B 5 2R, AR U Ak 9 s v VA B2 K M TR RE A i 1B
PRI TAG I, e 5 PR, A5 RFRI, M ARER
pit VA JRE T R S R RGN ] SR L 2 B R R R
K % A TG B R ¥k B2 24 1. 0% 10° CFU/ (100
mL) B}, 4= H Sl A Py o A AR I JE AR 2 h
ZeA 2 R R R VR AR R 5 A TG AT P 0 2y
O FsF, 460 JET 3 R 18 b, AN Ji 30 1 b o
RN 57
2.4 FAMEHRKRNERST

eI 3 41K B A HLER K TR K FTJG B PBS
G MR FEARTCI FE A5 T 4 A S A ke
DA HEACEA TR I, LA I 25 S an ¢ 6 frR, 7EE
TR E R, 4 A S A A I A SOk 0 B 14
FE LI P BAPEAE a B R . LR, 2 A 3l

ARSI 43 A7 AR DA AE AR TC TR % 45 R i 17K
0, BEARR T 7K P R I TR R 5 R T 3 A G R RS T
H XS0 50 2 To R A B K
2.5 LERHERKENLERSHT

TR 30 ARG, FESREE R 1~8 000 MPN/
(100 mL) , B A1 5 8 ISV AGr I B 1) Sy 24 h, 42
H SN A PR 3 B AR B E) A 9 ~ 18 hy, 433l
it FH 4 F S MRS D 3 A AL U8 RS R RS 4 vk
PEATREIN A — A HRSE 3 AR vk AR ARG 52 B
B IR T AR 22 50, 32 A PF SPSS B¢ 3 Fh
LI Ty 12 S K P AR 55 K 5 A DR T AR A 23 SR 3
ATRCXT ¢ K30 3 AT, Ay (o e 0 45 2R 52 1 28 43 A, %
RO 25 SRR A5 X 04 B P A T O AT, 45 SR
FT R8N, 4 A SA PRI 43 BT 435 D A
TR U A0 12 X R R A T 285 SR (R YT A R G R
Bk 0.997 0. 859, J@ T AR e L X ¢ K5
25 P=0.122(>0.05) 5 P=0.351(>0.05) ; 4>
BRI ARSI o3 AT A5 D R AR JES 0 72 %o K
P A ARG 0 485 SR (R 3T A A DG R 80933 K 0. 916
0. 825, J& TIRAHICHE B XT ¢« K45 5 4 P=0. 086
(>0.05) 5 P=0.082(>0.05) , 704 A zhiAEw
RS 43 BT S5 008 S ks % G 00 1k A DM A o T A
KIGEA RS R I B 25, A w8k,
AR 4 Sl R PR I oy B A U RS | T
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K5 R BRREARE Al 25 2R
Tab.5 Results of High Concentration Microbial Coliform Samples

Rtk i/ B SR M AR ARG v iRl KI5 A ER A RS e g/
[CFU-(100 mL) "] 5 [CFU-(100 mL)™"] ]/ h [CFU-(100 mL)™"]
1.0x10° Sample-1 110 452 344 2 100 357 824
1.0x10° Sample-2 121 529 380 2 112 455 776
1.0x10’ Sample-1 13 945 322 5 12 139 774
1.0x107 Sample-2 13 589 416 5 10 253 232
1.0x10° Sample-1 1 200 425 6 1 254 865
1. 0x10° Sample-2 1157 832 6 1 098 558
1.0x10° Sample-1 102 545 8 130 422
1.0x10° Sample-2 120 561 8 102 573
1.0x10* Sample-1 13 421 9 10 332
1. 0x10* Sample-2 11515 9 13 345
1.0x10° Sample-1 1011 10 1769
1.0x10° Sample-2 1104 10 1623
1.0x10* Sample-1 134 12 145
1. 0x 102 Sample-2 110 12 132
1.0x10' Sample-1 18 15 10
1.0x10' Sample-2 12 15 15
TCRIK Sample-1 0 18 0
TRk Sample-2 0 18 0
F 6 FIERE RIS
Tab. 6 Negative Sample Test Results

A7 % KE AR K /[ CFU- (100 mL) ™' ] JGWiZK/[ CFU-(100 mL) '] JCH PBS 28 #f¥& /[ CFU- (100 mL) ']

0 0 0

A A B A R 43 B Y 0 0 0
0 0 0

RT BRSNS RIS R Y o A5
Tab.7 ¢=Test for Total Coliform Group Test Results of Actual Samples

[oRIUWSRES ¥IfE B i i 22 FEMBdE A RS A T P
4 [ ShE PRI AT A B 0. 021 00 0.072 13 30 0.997 29 1. 595 0.122
4= A SR PG A3 A A
-0. 020 00 0.115 67 30 0. 859 29 -0. 947 0. 351
I

R 8 BREERNKIAIRA FCRAS IR K

Tab. 8 ¢—Test of Actual Sample Escherichia coli Test Results

LORIIWIRES ¥ SD FEMBEE A RS H T P 1A
4 [ S PRI AT A e IR 0. 065 00 0.200 08 30 0.916 29 1.779 0. 086
4 | S UE PRI AT R 7L 0.086 67 0.263 57 30 0. 825 29 1. 801 0. 082
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3 Fig

(1) 4= [ AR WA 43 A 4SR5 5 96 it 7
SR A I G L R BR , SEBRAE
T3 5 LT AR I 25 SR 3R I 3% 1k 5 B AR R TS
W ARG DN T TR 5 R P 2 A EC T B, A
GERTCW 25 5 HA B — B0k, AT DUA R0
FE o TR T ARSI Ty ik 2 A I Y
e A S 0 ERAR A SO A AT DL 3 AR A
Hei5 YRR iR 2 4 S I = AR

(2) 4= A S P ) 43 B 48 e s 4 T LA
1. 0x10° CFU/ (100 mL) ¥ B A REIIRR &, FLAE vk
JEE R R AN ARSI JE) S0 R A R KA 34 ]
DATE 18 h PN ARG I 25 R, JHCAS T e B 3 T 5
D JEL S 240000 AR A 7 v, B R 2R K
W B K A S K35 A TR B AN

(3) 4 H SRR WA 43 A 4SO 7 7K Hh B K
PRRE 5 K 5 25 [ TR AE HR A f | 285 SR vt 1) [ el
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