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Preparation and evaluation of enterotoxigenic Escherichia coli reference for food testing
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(National Institutes for Food and Drug Control, Beijng 100050, China)

Abstract: Objective To prepare and evaluate Enterotoxigenic Escherichia coli (ETEC) reference. Methods The
standard strain CMCC(B)43208 was identified by biochemical reaction, matrix-assisted laser desorption ionization time of
flight mass spectrometry (MALDI-TOF MS) and gene sequencing. 600 ETEC reference samples with 10° CFU/sample were
prepared by freeze-drying. 20 samples were selected randomly for uniformity test, and samples were tested transportation
stability by simulating 25 and 37 °C, and storage stability by stroing samples at =20 and 4 “C. Three laboratories were
organized for collaborative calibration. 20 kinds food were chosen as the substrates to evaluate the applicability. The strain
CMCC (B) 43208 was identified as Escherichia coli by all of biochemical reaction, MALDI-TOF MS and 16 s RNA gene
sequencing, and was identified as ETEC by lt,stp and sth gene. The uniformity result was F=1.48 <F,,(0.05, 19, 20)by
one-way anova. The samples were still 10’ CFU/sample after storing 7 d at 25 and 37 °C, 28 d at 4 °C and 60 d at =20 °C.

All the results of three laboratories were ETEC (10°CFU/sample). Results

All 20 food substrates presented ETEC

positively when adding the ETEC samples, while substrates presened ETEC negtively with no samples adding, the

standard strain CMCC (B) 43208 was ETEC. Conclusion

The prepared samples were uniformit and stable, and the

results of the collaborative calibration and applicability evaluation achieved expected requirements as 10° CFU/sample, so

the samples can be used as ETEC reference.

Key words: Microbial reference; Enterotoxigenic Escherichia coli; uniformity; stability; application

M R K W B A IR W (Enterotoxigenic

Y75 B H#A:2021-11-04

EeWBEHEA " ARREXEBEAMR"EAETTAAE
(2018YFC1603904) ; FE R R RKEARR I EFEE
% (2020C3)

EEREN 2 & WEHER BT ahRRL sk
E-mail: xinyiliuna@163.com

BIEEEEA% 5 AR AAFEARSEEEN

E-mail: cuishenghui@aliyun.com

Escherichia coli, ETEC) j& —Ft_\ 3 3 £ 19 35075 K
Ji 5 A5 R B AR A8 43 Wb FA KRR T i 7 R /N R
AREERER BE - RERIHNESE, ™ E
5O L AR E RD 2 R R A B 4 L i W
Hites10l ly F ETEC 515 fi 3 (g 5E 1Y = 140 &
[ AN D BFFE HLR AT ETEC (S0 HLEEHEFT T 0F

GE SRR RS 2 AT W ETEC K
W o 28 R I k] T 2k R IO B B



B ARSI P 7 i 2 3% R M A I o v ) R o o ST A —— X 6, 4

—271—

9 TRT B 2 o 7 K S B B A 0 K O IR AR AR 2 —

QR b 2 4 T AR HE A W) 2 R e B0 Rk
A ICHE K 5 ) GB4789.6—2016 ML iE T 5 FhEi5 Kk
1V 35 A TR A 39 07 3 o i b TR SR T H P
X BRI B 6 BR L A %E ETEC A6 I BH 4 X5 BE— %y
FERTHE IR ETEC AR bR (MM EE R 2D 18 h) .
P H R BSOS b, B4 0 P X R S S SO 2 3R
RS, 36 B ), 0 5 552 36 2 0 A7 1) PH P T8 AR 5 e 5 4t
To, 0 A R A S R . Tl A B A B ETEC 45
Py S5 U)W LA TR G 0 A5 B B v R 5 ) B AP
HERfPE . R E H AT A T ETEC A5 #EY) 0t (4 41
KA if , ARG X ETEC bR #E 3 A& CMCC(B)43208
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Y38 e stp osth FEP, HE— 25 60 3 DR AE 1847 78 1k
Pl

1.2.2 ETECHE S B %

FH K W R B R 25 55 CMCC (B) 43208 55 fif 557
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Figure 1
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A g B B0 PE K B % A IR I (Enteropathogenic
Escherichia coli, EPEC) [ ¥ 17 1% 2 W 43 24 80%
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Agarose gel electrophoresis separation diagram of gene It \stp .sth

#F 1 ETECHRERE 35T 545 2 (10° CFU/KE &)

Table 1  Results of uniform count of ETEC samples(10° CFU/
sample)

g FAT P72
1 2.18 2.30
2 2.52 2.46
3 2.04 2.48
4 1.92 2.28
5 2.24 2.46
6 2.52 2.38
7 2.52 2.32
8 2.38 2.24
9 2.46 2.46
10 2.18 2.38
11 2.52 2.48
12 2.36 2.24
13 2.28 2.16
14 2.40 2.20
15 2.36 2.18
16 2.38 2.52
17 2.42 2.46
18 2.22 2.38
19 2.52 2.48
20 2.58 2.38

2.4 FEMKINSS

ETEC i B i 1z i A2 7F A 90 25 1 0L 3k 3.
NG5SR A LLE L TE 25 ‘CH 37 CAERL 7 d Ja A5
JEBE A ET I E B9 10° CFU /RE S B5R . (B J2 Bl %5 i)
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K2 ETECHRIMERE dhia fin B e tE TR R (10° CFU/AE )
Table 2 Counting results of transport stability of ETEC samples
(10° CFU/sample)

37 ‘C(103 CFU/ 25 ‘C(10° CFU/

1Al /d I G2/ % ) T2/ %
1 235 99.9 2.17 92.1
3 2.30 97.7 2.37 100.6
5 1.92 81.5 2.15 91.1
7 1.36 57.6 2.01 85.3

F3 ETECH: b bn 6 R E PE IR 4528 (10° CFU/AE &)
Table 3 Counting results of preservation stability of ETEC
samples(10° CFU/sample)

i -20 °C(10° CFU/ —— 4°C(10° CFU/ ey
] ) SRUESL B (6 R %
7 — — 2.28 94.2
14 — — 2.08 88.1
28 2.36 100 1.75 74.4
60 2.33 98.9 — —

6] (9 4L 4, ETEC FR v FE 5 A7 15 56T B ol S 7E i pe
fE 37 CAFH 7 d B A7 36 AL N 57.6% ; H 2 4K 4
GB4789.6—2016, ETEC > & PE AL I, HLAH 1 1% J2& &5
RO MR A B 58 X B (Polymerase chain
reaction, PCR) J5 %, — & 4 &L 5 v A5 4716 1) ETEC
Bf YRR . Tk kP A2 i R A, 1D
i 4 Qi 2 M (X — B 3~5 d L RE L Ik, A 7E BR A B R
vk AS o Uk SRR Y A W R e S —
Jnsi

ETEC i FE & O 8RS 2 1 K 56 25 51 0L 3% 4.
AEE AT LI Y, -20 CIR I 60 d 58 4 CAR g 28 d
Je ATh i AR AT E B9 10° CFU /RS EESR . -20 °C
A RAVE SR K A7 S 1R i 4 °C T DA Sy 0 % A7

M. SR EARNWCRNRE AT A0 T B — B A
], 2 AR IR A5 1 T DR -
2.5 PhEISE

R ARUE ETEC B ah Bl HE o o] 58, AR St = 41
L7 3FARRLEEIRERIE, 5 uEgs
7R, 3 RS = K E 45 RARMERE & 12 ETEC, A
K CFUSH W% 5. WERWTLUEH 3 RELRKE
R EBE S IR 45 R0 L 10° CRU/BE S 2Rk, 5 i
HAT R T — 2
F4 3FILEE ETECHRER SYME R E 2R (10° CFU/MSESR)
Table 4 Collaborative calibration results of 3 laboratories on

ETEC samples(10° CFU/sample)

BT

A B C
e R
CODE1 1.6 2.2 1.8
CODE2 2.0 2.6 2.4
CODE3 2.5 2.3 2.4
CODE4 2.3 2.6 2.4
CODES 1.8 2.2 2.1
CODE6 2.1 2.3 2.3
CODE7 1.9 2.1 1.2
CODE8 2.0 2.6 2.3
CODE9 2.2 2.4 2.1
CODE10 2.0 2.4 2.1

2.6 fEHRCREUE

5 B I TR, SR WK, 20 Bl L 3 T
oA ETEC bR iERE 5 B RE Kt H AR B8, 107 2 T A<
JE A ARG o UE A AR B ST AR B ETEC A5 e 4 5 nT
DL AR A BRAE X BEGEE T 4 28 B a9 R 5, 7T LA
] A 90 R e, 2 v 45 SR R 1 o

®5 BEREFFEEE

Table 5 Food matrices information

%5 Bk B ik 25 %> Z K

1 WF G B R (+) 11 EARER BT (+)

2 W - G A R (+) 12 SRR R T (+)

3 W LGS R (+) 13 T i It i 3 iR 2 LIL 7 W3R (+)
4 JUR &8 (+) 14 WIER B LI J7 Wik (+)

5 TERIAFEIL(+) 15 FERNILEL T Wi (+)

6 2 KA H g FL(+) 16 D PRI % e e 2 2 D e S L 7 W5 03 (+)
7 7 2 B BB 7L (+) 17 L TR KT A (+)

8 T B REEMIEFL(+) 18 P S AR S AT A P ()

9 IRZHE(+) 19 KB T84 (+)

10 KFEPEH(+) 20 UL T WA ()

VE AR R S A WS ETEC AR R SRR H ETEC; ™ =" AR i BT 2 U5 ETEC AR iR i R R A 1 ETEC

3 i

ARSI A9 ETEC FRAERE S E B A H K 24
iR EY B (45 Sk 800025) . ETEC FRiEY) B ke
ANAURT DA R 1 £ i 8075 K 35 A TG 18 A 590 1) I
LI AT DL S R R R AR L i
RN N 2 e S A A N el B T T o o 1

Sh A ST % 19 ETEC b Y BORE iy A 25 AT o] 2
o, S5 0 ] LSl A R s A AN R i A [
e o T, PR R LA 224 05 T % fiff e T R bR B
Fr I A I [E) e 7, D 4R R £l R ETEC A 56 i 2%
PEBLE 1 LAl [R] A R R kb 1 3 E AE ETEC A5 fEH)
J3 5 1T A AN 2 o
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