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Establishment of a Eu-TRFM Immunochromatographic Test Strip for Detection of
Escherichia coli O157:H7

FENG Zhaoyi WU Yafang WANG Yinglin ZHAO Siyuan CHENG Jialuo
GUO Xudong LIU Qing’

(School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: [Objective] The aim of this study is to establish a rapid, efficient, and sensitive method for the
detection of Escherichia coli (E. coli) O157:H7. [Method] The 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide
hydrochloride (EDC) -mediated method was used to conjugate antibodies with time-resolved fluorescent
microspheres (markers), and a fluorescence reader was used for quantitative analysis and detection of E. coli
O157:H7. The detection sensitivity was improved by optimizing the pH of buffer for labeling, the amount of time-
resolved fluorescent microspheres, the mass concentration of T-line antibodies, and the incubation time of samples
and labeled antibodies. [Result] Under the optimal conditions, the detection sensitivity for E. coli O157:H7 reached
3.2x10° CFU/mL, which was 10~1 000 times higher than that of colloidal gold immunochromatography, and there
was no cross-reaction with other 8 common food-borne pathogens. In addition, the established test strip
demonstrated good detection performance for the real samples of artificially contaminated drinking water, milk,
and beef. [Conclusion] The EU-TRFM immunochromatographic test strip is suitable for the detection of E. coli
O157:H7.

Keywords: Escherichia coli O157: H7; time-resolved fluorescent microspheres; immunochromatographic test

strip; detection
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2 ATCC43895 KImFHE 0157:H7
3 ATCCHG15 KIGFFE 091
4 ATCC14028 R 50 1] IR
5 CMCC63301 it 25 AT 1
6 ATCC14966 & O B BRI
7 CMCC51346 ifi [ 5 5 1A
8 ATCC19114 LG A R
9 ATCC17802 B I T
10 ATCC33847 )V A KT

ADI1520 %4 , 32 [H BioDot 2 & ; it H8 i H 3 ¥ 4%
BlL:ZQ2000 2, Fifg & Hr MR A MR A Al s F3)
WA AL HL: TB300 B, Filg & dn AR B A R A
7] ; pH it : PE28-standard % , MET-TLER TPLEDO
oA F P R RU8E (SEM) : GeminiSEM 300
Bt E ZEISS A A ; Zeta HL A7 2 #T 4X : Zetasizer
Nano ZS90 % , 5% [E Malvern 2 &) ; & 4 73 6 6 &
1 : AMR-340M BY , |3 E A 97 S CH BR 2 7
1.3 REHE

1.3.1 KMAFH O157:H7 3% 5 1% Stk ) &

L B AR N ARV R A R 0157 :H7
BT BE PR o TSN N BRI AT I R A AL ER L B
B R /N BUH 500 wL A 58 4 3 IR 7 v 5 18 1 5
B, 14 SR AL A4 X B A A B g B RE T . /) BRAL R
3dJE, R 1x10° CFU/mL K4 # 0157: H7
A AT A A . N BRI e N S B RT R T G s ik Y
HE K
132 KBAFH O157:H7 # % % S Ak I K 49 4 4L
1 K W B 58 G 5 SR S TR — T R B v T /) R
WK AT 4lifl . KR IK T 4 °C .10 000 r/min & 0
15 min, 2 BRUTVE ; B S5 170 38 W 8 i 2 £ 44 L
W PE N 0.06 mol/LpH v 4.8 (1) Ttk B& 4 22 i, 3% T
) 3E VR N IE 2 R (5 1 mL _F3d 0N 33 pL ik
FWE), T4°CHE2h: 25T 4°C.10 000 r/min &
0 30 min, B F I8 O N S5 AR I VRO B G e
H 30 min; T4 °C.10 000 t/min & > 20 min, ¥ BT
3T UE H 0.01 mol/L % B2 2% M M (PB) B & % JR
GHREL, JF T 4 °CENT 2 ds BT 5E M JE i 0.22 pm
JEME , IR FH | A R Al Ak AT A A, B S AL

BEEE: Eu-TRFM REBMIX A LR NABATRE O157:H7 AN ENL

PR IR 37, T -20 °COR A7 -
1.3.3 Bl 49 $F 5 A MBI KB AT E O157:H7 4L
#(Eu-TRFM-mAb) & %] & & % iz

B 10 pL Eu-TRFM, Bl A 500 pL # £ 5 0.05
mol/L.pH } 6.5 [f] MES £ % , 7E 4 °C 12 000 r/min
20 10 min. B0 &5 5 5 DT UE T IE M T 500
uL ) MES 22 b, 1) 38 & 2 4 0l N 20 pg
EDC 120 pg NHS, T 4 °C#f Y ¥k 3% 25 min. B )5
#£ 4 °C.12 000 r/min &> 10 min, /] 500 pL MES 2%
IO B U E NN IE & B K AR 0157 : HT
B PEPUA 74 CCELIR Y 3 he RGEHE . H
OFE BIEW . FERTASUTUE I 500 L i &K
F% 2810 mg/mL 1 BSA ¥ W CH T 5 M R 45 & 10 iE
PEAL R, 7E 4 CCREG KA TIRG R . R H &L
I3 2 BIE W K DUE EE T 500 pl (1) A 43 9
P ER IR A7 W, B S AL BE 1 min, T 4 °CilE D
17 % . 8L SEM. Zeta A7 43 #1 A R 48 4k 4y
I BE O R AT RAE .
1.3.4 Eu-TRFM %.J% & #73K 9K 5% 40 38 BoAh ) R 32

G 9% 2 A B AR % R AR R 4E B ONC
JBE R 7K 2 K PVC AR 5 AN B 70 4. SR, BH T
Eu-TRFM ) BEAR B8R , FE M -G5S 8D e g5 &
H-NC BEAFAE 2 A BB AL , 22 % 2 B 28R 7™ A 5
Wi o PR bt 3 Pt 4R 2% bR FE A B ONC B TR K B R
PVC iR 4 A~ 3B 43 2H 5%, >R ] Eu-TRFM #xid BT &
FREA, IEF 96 FLAR H i & A =

T T B RE BT A B R R R )
B 200 mmx30 mm [ R~F, R 5K HIREA 1T L
[/ 0.01 mol/L ] PB( A 10 mg/mL f# # 74 X 43
#0.5% ] Tween 205 mg/mL PVP fl 10 mg/mL
BSA) ™, T4 °CUKF#E R . 252 REICH R
MORE T 37 CCRI A T4 o I RUFEAX
K AT B O 157 « H7 4 3K Bt 44 A0 1L = 1) B 1gG
US> BIVE N T 2670 C Z8 W53 T NC i |-, & B 1
BAF A T4 5 1 NC R R b ORI 7K 4R
WAE PVC R AR b, i i R R B 56 2 2%, S 5 7
VI 2 WL V) A 3 mm (R 40 4% 5 3R 4R 2% 41 25 58 i e
AL B A4S 25 H o

Eu-TRFM % 3% JZ H7 3% 48 4% 10 46 I S 22 00 1) 1
HU 100 pL £ 9 £ A& 5 9 uL ) Eu-TRFM-mAb T
96 LR FF L IR 21, 7 37 °C F i & 20 min. B J5
B ARK TN 96 FLIR P FEEAE T FEAR &

165



166

Journal of Food Science and Biotechnology

MR il B2 NC L ) K B8 B, 2 B A A A7 A
K EOIST:-HTH ,ERELE P EH
Eu-TRFM-mAb 45 & , R G £ T4 £ 5 KW A &
O157: H7 4l 3k Ju A& Bl Pt Je 00 65 7y, b 5 3 &
) Eu-TRFM-mADb 2= 7 C £& &b 5 111 £ $1 /D B IgG
Pk g & . MR H) C LA T 2878 LA e IR 5 T 3

FAYERE & |

CZ NCJBE WK

ke [
@) G Y
Eu-TRFM  KJB#FEO0157: H7 i 2EHi/NRI1gG
) (AT
X 9J YY
Eu-TRFM-mAb FE & KA #0157 HTHik

PVCJER

BE28|2025F 28 | RREEVEARER

PEAE AL B Ot B B M BE AR T 2R A X 9 Ot 9
EE BH 2 FF A T 22 AH XoF 5 O 9 B vy 2.1 7% S BA B
R g B e N, K2, BREA R ARTEE KR
W AF 1 O157 :H7 I, AX C 28 7= £ 40 (. 9 ol , LI
45 R AW E . T 2R AR X 26 e 5 B 243 3 3

AR 2K 936 R B B A i
BIFE R

Frk:

Kt

B 1 Eu-TRFM %% BEAT KKK N RETER

Fig. 1 Schematic diagram of the detection principle of Eu-TRFM immunochromatographic test strips
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Fig.3 Optimization of process parameters of Eu-TRFM immunochromatographic test strips
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Fig. 4 Sensitivity and calibration curve of Eu-TRFM

immunochromatographic test strips
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