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Analysis of verification results by detection for Enterococci in
drinking water
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ABSTRACT: Objective To verify the applicability of the maximum probable number method and filter membrane
detection method in the detection of Enterococcus faecalis in drinking water. Methods According to the method of
SN/T 1933.1-2007 Detection of Enterococci in food and water. Part 1: Method for plate count and maximum
probable number method, SN/T 1933.2-2007 Detection of Enterococci in food and water—Part 2: Method for
membrane filtration, the concentration of Enterococcus faecalis in the sample was detected, and the detection effect
of different media was compared. Results There was no significant difference in colony count between
Enterococcus broth and sodium azide glucose broth used in the recent likelihood determination method P=0.331
(P>0.05), but Enterococcus broth had a significant change in 24 h, while sodium azide glucose broth did not produce
turbidity until 48 h. Enterococcus agar and Pfizer agar were not suitable for colony count in the filter method,

colonies grew slowly on KF agar, but mEI agar and CATC agar performed well. There was no significant difference
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between the 5 media in the result of colony count P=0.957 (P>0.05). The test results of both methods were within the

acceptable range. Conclusion Both methods are suitable for detecting the Enterococcus faecalis in drinking water

(well water and peripheral water), Enterococcus broth culture is recommended for maximum probable number

method, and CATC agar or mEI medium are chosen as the selective medium in the filter method.
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30%SE TR AT, BRNRAE 1985 4Es B TK R %
BRI IR A bR k™ BB RHE ROUE A, K RAR o 5 ik
WAEARWSE D, T 2 430 R BR T4 K B B R
IK PR I e A 75 e A fE—FEARU T, e A T AR K
TFAERTE ) B GAR MRS B0 T AR A v . BRATAG 30 Bk
B 07 e AR R B2 A Tk AR i SN/T  1933.1-2007
(CERAUKTBERER I L 5 1 35 ATk
R RMEN E R Y U2 SN/T 1933.2-2007 (£ 5k FK o i
BRI ik 55 2 i pEes )

S TR i R A AR K v B B 1 A T 1A,
T6 K FEK PR 36 1 B KR HER 2R, A58 00 08 RS A 36
HETE R RK 2 T Bk O i 0 B SR B T AN ST, AT AR
& (maximum probable number, MPN)J5g 15 %38 T [A)
GIILER s o 27 S T AR TR IRK P CGRAEK . FFK)
ARV M RTIN, HARAE BAT Pk, v E TR R
BT, [R] B XA A ] A B o P i LA EE B S

2 MREREE

21 i EMRRNERE

SRR GEESRIE  KF SRR SRR 7R3
SERl . MAERE AR SR AE . RIS R SR | BEA B3R
e CATC iR BLEERl . Pfizer 5553 . mEI 53R 3E 50
I N VRE R PR U 5 3R 3 | i I8 A B i s R R (b s Bl A PR
AT BEREFRIERI MR ATCC 29212, K74 [REARIE
Witk ATCC 25922 A IRYLAE AT IR ) 0.45 pm FL4%
T RS (3 [ R v 2 A 7))

SLI-700 fH iR 5746 (EYELA R HALA 7)), Y1002
T R (RIE A R, AR BB (H 4 OLYMPUS 2%
Fl); 2 ~ 8 °CIE FFVKAS (RAT IS B0 A BRZA |); K FR i
RS, EREZSF( E Milliflex plus 24 ).
22 /5 &
22.1 MPN R & %k

(1)2 Fh LR TR A 7 3R S0 5

it PR ISP-AR 52 90 Am o R MR 2 I 3R T ATCC 29212, H
TC TR A BLER 7K 1 45 B 0.5 27 FC I BEARVE BB, FF FH TR
AR ACK PR R B IR R AL 107, 1077, 1070, 107* Fi
B, YEFE 10720 107, 107 3 DHBEGE . L DS
X3 AR TR KR K GRAS K . HAORRAR AT N T4
(200 mL ZKFEHIA 200 pL B ). BEINAREE S G H 4
FRERK 10 A BB A E M R EE, HIAS Al . . I8 3 Fh
VI L TR o

K Jy v 288 SN/T 1933.1-2007 { £ Ak P Gk i
K ik 81 B4 AR T B AN S U E I e
) UL R HIFR SN/T 1933.1-2007)8.2.2. 8.2.3 ¥4y, &
RALENE AN 7 36 °CREF% 48 he MABRE NG SR IR
35 °CHiFR 24 ho X & A ACHN AW B A s
BRIA A B R, S0 SN/T 1933.1-2007 H
8.1.5 FRATMATHR UL SL 50 o A4 BH M4 5k, #5348 MPN 3%, it
B HAERE MPN {E(MPN/100 mL).

(2)SE BrAt S IAm I 2

FRHHE 2.2, 1(1) bR BRI R 12, X 20 A3 1K
IKCRAEAOZEA T N T H B (G B b istae, #efi 1. 0.1,
0.01. 0.001 mL HFpat EATAIN, [R] B X AR (A A8 45
B0, 1. 0.1 mL BeFh AT, 25 RVE MARME, XF
HEE M S B RGE, TR,
BRF MPN {8 (MPN/100 mL).
222 GEREE.

()5 PP PRIk R TR I AR S 50

PR UE R IR ERTE ATCC 29212, FIJCTEAE FEER
IKHA I 0.5 22 FR b EARIE TR BRI, TR 2B R AR /KK A
HET B AR RN 107 ~107 P B . 1645 107, 107, 1077,
10 AT T E, AR B A W 1 mL A S G T AR
H, BENREEA 2 AT AT A B AR I 45 °C 2
Gl 5 FhERRPEREFR . KF SRR B . BRI B8 |
CATC 3ifig . Pfizer Bt .mEI Biflg 78 531E 5] . KF ¥4 36 °C,
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i35 48 hy WERBEEE AL 35 °C, H53% 24 h; CATC VAR
35 °C, K5 48 h; Pfizer ¥4 36 °C, K53 24 h; mEI AR
41 °C, $55% 24 h, FFEEFRERIFY— A2 AXT I, 5557
SRR, THEOERE FAE R B R . R DL R
5K AUERE BRIV, S0 SN/T 1933.2-2007 (&
A K R A ER AR BG 55 2 WAy BEMEE ) (DARfRIAR
SN/T 1933.2-2007)" 9.6 FBAFHATHIUEIZ R . T 5 Fhik
PEMESS SRR UB I b A= K 19l BR R $i0E (CFU/100 mL).

(2)SE A S pr 2

HRAIE 2.2.1(1) )51, X RAEM 20 3 A TR K (R A K)
HEAT N LY T (IR MR ) b o UE % KI5, %8 SN/T
1933.2-2007 H 9.2, 9.3 #EA TR o [RIEHAGIN R inAm e i 1
AT B S8 B A T U R B B M AE 2.2.2(1)

i et A B FRIE R AT R L A MBI O B,
ZME SN/T 1933.2-2007 1 9.6 A HEATHRIESL S, FHit5
TR b A= K A Bk T £ i (CFU/100 mL).

3 HRESR

3.1 2 FhEFEMIEEAALLRE R

IR I B A ER TR 1A 72 0 B A A R R I A A 24
WPCEHEE, TR T K%K, t=1.000, P =
0.331(P>0.05), 2 FIH4PAPIAAELS SR HTC 2251, A
JIEAHE<3.00 (MPN/100 mL), fRFHH MR, #fiEsCe T, FH
EEEMERRER R LOREEERERA, 745 SNT
1933.2-2007 H 8.4.2 FR4I X AT TE A A  HARZE R LK 1.

R1 2 MEEMEE RN ERIKES R LR

Table 1 Comparison of detection results of Enterococcus faecalis between 2 kinds of selective enrichment broth
R T 1A 17 (MPN/100 mL) B RAL BN N % (MPN/100 mL)

i g e YRR (187353 o TR vk Rz (187353
RAK 1 4.60x10* 4.30x10° 3.60x10° 4.60x10* 4.30x10° 3.60x107
ARAEK 2 1.10x10° 9.30x10° 9.10x10? 1.10x10° 9.30x10° 9.10x107
KA 3 4.60x10* 7.50%x10° 7.30%10? 4.60x10* 7.50x10° 7.30x10

K 1 1.10x10° 1.50x10* 2.00x10° 1.10x10° 1.50x10* 1.50x10°
Ik 2 2.40x10° 2.40x10* 2.30x10° 2.40x10° 2.40x10* 2.30x10°
K 3 1.10x10° 1.50x10* 1.50x10° 1.10x10° 1.50x10* 1.50x10°
3.2 MPN ESEPREARINARSEIG AN ZE R 5%k 2
20 B AEIE IR AR CGRAEAORIN ZE IR 45 R SR B4 TR BE R 7 JHER T A
Ak Sl 4 0 DA - A 1.95%10° (MPN/100 mL), ##Ek (MPN/100 mL) (MPN/100 mL)
A R 2.34x10° (MPN/100 mL), %AEA HEFTHD FAYK 9 2.10x10° 2.10%10°
TR, 15 t=0.296, P=0.770 (P>0.05), 2 i B 7611 FAHIK 10 2.40%10° 2.10x10°
Ba R R A B H V2, AR B 1 <3.00 (MPN/ SRk 11 2 10x10° 2 10x10°
100 mL), IR FA R BHIESLIR T, Bekm g AL L SRk 12 5 40%10° 5 40%10°
W54 SN/T 1933.2-2007 H 8.4.2 343 X SR B8 7% A 41
W RS 2, KAHAK 13 2.40x10° 1.50x10°
KK 14 1.50x10° 1.50x10°
<2 20 PEFRFERINARE MPN EH 25 R KHIK 15 5. 10x10° 3.10%10°
Table 2 Results of MPN method for 20 actual samples with
standard strains added AHK 16 1.50x10° 2.10x10°
S5 A k2 A ok 1 KK 17 1.50x10° 1.50x10°
P éfﬁ)ﬁfﬁfﬁl’? ! (hﬁﬁ/ﬁ?r{i) KAHK 18 2.10x10° 2.10x10°
KAEK 4 2.40x10° 2.40%10° KAHAK 19 1.50x10° 1.50x10°
KAHK S 2.10x10° 2.40x10° KAHIK 20 1.50%10° 1.50x10°
KHEK 6 2.40x10° 2.40x10° HAHK 21 1.50x10° 1.50x10°
KAEK T 2.40%10° 2.40%10° HAHIK 22 2.10x10° 9.30x10?
KA 8 1.50x10° 2.40x10° HKAHK 23 1.50x10° 1.50x10°
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3.3 EREE S MEFRELRITRER

5 KK )R, KF BUIE B EBIR L A%, s
X=10.85, A XF 4% #E i 2% (relative standard deviation,
RSD)=56.11%; MiERFEHE H IR O EVE, FHwa BOs
B, SR X=8.98, RSD=62.71%; CATC Bl H BIRLT
AR, SR X=11.05, RSD=55.57%; Pfizer Biflg H M
B R, WA R R ORI, AR X=8.42,
RSD=64.48%; mEI il i Bk vk, HEZ R X=9.3,
RSD=63.11%, %434 )y 22 55 M A 3 15=0.0785, P=0.9992
(P>0.05), W HXBEE 257, HEMTE, 13 F=0.16,
P=0.9566 (P>0.05), FITAKN 5 ZH 4% 37 FLAI 45 5 B 454
WA W), Hh CATC B85 mEI Bl ¥ 7 fH 4L,
Fie B SN/T 1933.2-2007 ' 9.6 343, HIEIENE - A5
HZE NIRRT
3.4 EREELIRM MRS INLE R

20 AR IR K GRABAORIM B ER P25 - : CATC 3
EF-3491E 4 1.815%10° CFU/100 mL, mEI BifigH 1.784x10°
CFU/100 mL, FEAEIXT T A5 L, 15 t=1.722, P=0.106
(P>0.05), 2 PR SEAEnEO 4k 3o B B ks, HA
JiE$4<1.00 CFU/100 mL, #H8 SN/T 1933.2-2007 H1 9.6 447,
WRUETEE TR N 2RI, TR 3.

+3 20 PEIEHERMAREIREERNER

Table 3 Results of filter method for 20 actual samples with
standard strains added

gl =Y
B4 B CATC Bii%/(CFU/100 mL) mEI S

/(CFU/100 mL)
ARHK 4 1.63x10° 1.67x10°
KAHIK S 1.70x10° 1.70x10°
KAHIK 6 1.87x10° 1.82x10°
FKAHK 7 1.83x10° 1.74x10°
ARHK 8 1.77x10° 1.78x10°
ARHK 9 1.80x10° 1.67x10°
KKK 10 1.73x10° 1.60x10°
ARK 11 1.80x10° 1.77x10°
HAK 12 2.00x10° 2.03x10°
AAK 13 1.93x10° 1.90x10°
AKHK 14 1.87x10° 1.93x10°
HKAK 15 1.68x10° 1.67x10°
KAHK 16 1.63x10° 1.60x10°
ARYIK 17 1.83x10° 1.77x10°
KAEK 18 1.90x10° 1.83x10°
KHAEK 19 1.73x10° 1.80x10°
KKK 20 1.97x10° 2.00x10°
KHYK 21 1.92x10° 1.80x10°
AAK 22 1.88x10° 1.90x10°
AAGK 23 1.83x10° 1.70x10°
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SN/T 1933.2-2007 {1 ] mET Z B 1 A I8 ik () i 4
PEREFRIL, AWFRWE T i EIREALR 5 R IR AL,
TEMIR S FHEATIE. 5 s FR B RER BN, W
BRUGBAEFN Plizer FRFRBEM RV RIHH A RO, Y
RN, ARITFIH, AEUUER . KF 355 CATC 3
ROy e, MAIPEVERHEAH ], B53RIT R, 48 he2 h,
B KF BRIt ieom, MBREE KA S 2 2mEl, &
BN AR NS . mET BRIRVE KA Tk b v v (i FH i) i s
DRI, B AR, (ARS8 . CATC B
RTEA KB B ROR, IEHERE CATC Bifgok
mEI 3537 JAF R UB Ik s B R SR 3k

SR AR PR UE 30, 10, 3 mL 3 MEEEERESLEE,
FREARRR D, WELIRENF, g mRg, AR
KT IR e ug T, RMERTREAR Y 5] 40 A 7E 8 A5
Fo RFRIG A REN R, Rl A BRI g, N
Sy SR, MELITTEL, SR 824 el Ak A 5 e st

ARSI S R T B0 T . SR, MRS
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