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Study on the Tolerance of Escherichia Coli under Simulated Gastrointestinal Environment

MA Wensi, LIU Fashan”
( Center for Food Inspection, Kunming Institute for Food and Drug Control, Kunming, Yunnan, China 650032)

Abstract: Taking escherichia coli as the test strain, its survival in acidic and different concentrations of bile salts was investigated by

viable count method, and its tolerance was studied by simulated gastric acid and intestinal bile salt environment. The results showed that

the growth of escherichia coli was inhibited by the acidic and bile salt environment, but the growth of escherichia coli was not signifi-

cantly inhibited by the change of bile salt concentration. Besides, escherichia colihad has good tolerance to simulated gastric acid and

intestinal cholate environment, and maintains a high survival rate in artificial intestinal fluid and artificial gastric fluid with a pH value

greater than or equal to 4. 5.
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1 #RE5FE

1.1 ##
1.1.1 E#

K7 R E. coli (ATCC25922) T
AR AP oL, S . 20172023,

1.1.2 ExE

o2 & A BHL (4i655-: 1802054) , 45
mn s P PELLIEER IR VRBA (45 170730-82) ,
B T A6 s Bl AR e f A RS .

113 R

AR (5. 3207076, )T AR A HLHCAE DR
HAWRAR); BEAM (#S7=1200.0 U/g,
fit=: 20160613, [ 254 Bk 2= i X F A R A w5
R R (BTG S 1:250, #it5: 20170126, Jbit
FHREFHARA A H AN B E ™5
Mrat.

EEFIR KB (MLS3782L-PC, HAM T
R s MHIREMRIESRA (HPP260, 3A8/84%F b
AR s BNBFRF (IB537491, FEHEEE
Wil (M) ARAFR); pH it (S220K, #g
P - R ZEbR 7 Y (Big) ARAH).

1.2 i
L.2.1 EAE®L

FH— UM B2 Fh 38 Bk — 3 K 7 3% & IC A
(ATCC25922) fiff#& W A 45 B T BHIL ¥ 44 55 77 5t
W, BT 36°CH IR MR FR A IR 24 h W,
il B CAE R BT 4 °C AP KA 55 1.

1.2.2 WBERE

I AE Y& AR N TSR R E. FH 36.5% 1Y
WeELER . 1 mol/L ThFRIA W S 0. 1 mol/L NaOH &k
P pH A, AL 6 iy pH {4354 1.5, 2.5,
3.5, 4.5, 5.5, 6.5 ) BHI it it TAER; 5%, [
BFIVE 1 X BRAH, 28 X B4 BHI 3 i 15 5=
i pH (E N 7. 3.

¥R pH {E ) BHI RS FRHE, A HC 10 mL
AT XEKWEIREN, FEHEZFR 0.1 mL 7253018
SR %A IG T TAE R, 7€ 36°C 18 i 1H 1 55

FeR R 24 b, J58:R 804 GB 4789. 2—2010!7
BRI
1.2.3 JE#MZHRD

Ay HIFRE 8 #y2-AHER 0.06, 0.2, 0.4, 0.6,
0.8, 1.0, 1.2, 1.4 g P4 P, 121CEHEKX
15 min.

R L AENTC W ERAE. & IA 400 mL
BHI {45771, il B iy JIE 6 o v 25 9 551 0.3,
1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0 mg/mL [yfHLE
TAERFR.

3 & B 10,00 mL JHER TAERE IR T 8 268
K, [FRHERD 0. 1 mL 585301 21 B9 K %
A QTR TAE R, 2R )5 7E 36°C 8 i 18 18 1% 77 4
K24 h. J55ei 5 GB 4789. 2—2010"" #eE 3t
L
1.2.4 AT KA ZMERE

Ay L5 Y 200 mL K B 4lifk ok,
36. 5% MM ER R . 1 mol/L R AW & 0.1 mol/L
NaOH %85 pH B30 1.5, 2.5, 3.5, 4.5,
5.5, BIMA 2.0 ¢ BEAS, o, HiMd
PIBREEAY 0. 22 wm PR UEBRTA, T AN [F] pH B
NN N AR (8

R EAEY) LN TEERE. S5 AR
pH (N T TR 4 S0 RI%EA 20 326
B, [RIEFERD 0. 1 mL 5E40R A1 1) K73k A IS
P CAFRE , 76 36°CHH R E B 2 h 3E 55 24 h.

JE 4R Kk GB 4789.2—2010"" #4331 %%
PLO. 1 mL KIH¥R A BB T AE B RS B & e
0 h B T4 A2 0. 1 mL K35 Ay IR TAE
WRAEAN LH W LAER PR 1, 2, 3, 4 h 50
W, gotikEmai iR, IR RS R
fEis%, AT

e = [(NLHBAARE 4 h J5 906 A
T B RAL O h B A& R4 ] x 100% .

1.2.5 AW & kR

FREC L. 7 g BiR — 080 [ 44 A 125 mL K
aifbk, A1 mol/L R IE W X 0.1 mol/L. NaOH
VWA H pH (H 2 6. 8 Ja @ &%) 250 mL, SRJ5Hm
A2.5 g BEAS, A, MY R
0.22 pm JERELUEERE, H1S AN Tl TR,

TEAEYIL2AEN, 7518 10. 00 mL A T3
TAEWTF 5 LW, FEHEM 0.1 mL 2 41R
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SIR R %A TP TAE R, £ 36°C 1 R 1E 1B Ky
FEA PR

JG8EA I H GB 4789.2—2010"7) 1 311 %%
PLO. 1 mL K dies BG B T A B W 000 B A
0 h BFAYBYE T K 0. 1 mL KRy (G TAE
HRAEN LI TAEROh 3% 1, 2, 3, 4 h J5 1Y)
WG, bR g R, IR RS A KEN
R (HEARKF ).

2 ERESMW

2.1 WFER MK IR 5T

Kl B AE BHL i R TARBUIE SR 1 d
Ja, pHE 1.5 F12.5 TR EFEA K. 24 pH
H 3.5 WA R AR, HAN 6 CFU/mL. 4 pH
M35 2] 7.3 WF, Ty L ABE pH R T R 2
Wz, HEIEMKERER, Wkl W REmSRA K
PR AT 32— E RRPEFR S, (HE MR MR R0 HAR AN

FEis A I
F 1 E. coli EARME pH IEFiRHPIEFR | d BHEKER
HivE S A S
it (CFU - mL ) xPHC
1.5 0 -
2.5 0 -
3.5 6 0.78
4.5 3.6 x10° 6.56
5.5 6.8 x107 7.83
6.5 7.1 x10% 8.85
7.3 (H# pHH) 1.1x10° 9. 04

2.2 fe 3t IR I AT

KAy IRBEAEAS [F) ot o v B2 IR R T AR b 35
FR 1 dJ5. RESMAEER BT R4 A H TR 7 B0
BAE A 9. 04, MIAEST=5140h 0. 03% ~0.7% HJH
TR R A SBOTBETE 8. 1 A4, W
BEL. 0B K i 35 A FC R 6 IH 3 B AT — 8 1) %
P, {HFE0.03% ~0.7% L T s FGuE N, i
TRV L TC U R I RIE R, RUIR IR A
PR 33X — 31 D0 IH 3 PR 58 B TR 47 10 e 52 fig
2.3 AL HRAZHERESH

Bl S WAL BT R, R IIR Ay IR FEAS )
pH < 4.5 9 N T B WAE FH G K TV 805 4 B b
%, H pH{EBAL, HA LR, {324 pH=4.5
F, BOMHICHI A EIE R, R 2. BAWIER

AN T 38R LA a8 % S R i 3 A IR, T
pH=4.5)5, Rl T x A T8 m i 2 5
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EREOSLINEIY
E2 E.cldifZpHEAILBRPAREMNENEERE

fE pH<3.5 i, RpRAREMENLH R
fEHT4 h s C Jewids Al , B pH {Eh 4.5 BF, A
THWAEM 4 h J5 A R3] 19.50% , W
2. ULHNZE MR — & R EE N TH B eIk
FEEF R AETE %, HXP N T H W EA — & i 52
AeEJI.

F2 EcliZEE pHEAIBRPARARBENEKER
AT H B A A ) s

4 hJjam
pH 7 S BON B
Oh 1 h 2 h 3 h 4 h /%
1.5 7.92 4.23 0.48 - - 0. 00
2.5 7.92 4.75 1.04 B - 0. 00
3.5 7.92 5.48 3.79 1.90 - 0. 00
4.5 7.92 7.77 7.68 7.46 7.21 19. 50
5.5 7.92 7.81 7.76 7.62 7.48 36. 31
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2.4 A LMpigmt iRt

Bl & N T i Ak BRES [R] 384, K5 A IR
PR BT % VB8ORS LB A b, HAFE N T i A
WAERT 4 hJ5, KR35 Ay FQRRARK AR DR 47 46 8 1 3%
waa, WE3. W XmRAe REREANTLY
WA AN, XN D A B f T A2
AEJT.

8.1

8.0

e S
38 b B ) /h
E3 E.coiff ALK ARRENEESE

T v T
3 4

3 eSSt

RSN TE S miE S | R B, YA E
F—E R AT R OGRS, AR, &
WYAE S rh s B R 1 ~2 h, B pH {H
SRR EEE AR I B A — 2 kg, #@% pH
HR3.0 iify, SEsSEHmRERS pH{EN 1.5,
AR E S pH ATk 4 ~5 0 phah, bk
BOR AR TE N AEAF, AR —E X IER
Ji e B I 2R J). AENIR, W NG s
ARk 1 ~ 4 h, J 3l P R T o v R A
0.3 ~3.0 mg/mL"".

I LSRR, KGR KA R B —

E R, (HAE 0. 03% ~0.7% JRER B /r B0
F N HA RG22 88 7. Besh, 5 pH=4.5 it}
XN LB RHATRE M ZRE ST, AR R
Jign 5% A G T ) DG P S A o £ .

Wi, Kipd w2 BRI e miE N
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PG R A FR R B U R
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