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ABSTRACT: Shiga toxin-producing Escherichia coli (STEC) is one of the most significant foodborne pathogens
worldwide, capable of causing serious diseases such as diarrhea, hemorrhagic colitis and hemolytic uremic syndrome,

posing a continuous threat to public health and the food industry. With the globalization of food supply chains and the
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increasing consumption of fresh and ready-to-eat foods, the concealment and complexity of STEC contamination
have been further exacerbated, raising higher demands on the sensitivity, specificity and timeliness of detection
technologies. This review systematically summarized research progress in STEC detection technologies and standard
systems in foods both domestically and internationally, with a focus on the application status, advantages and
limitations of conventional culture-based methods, immunological assays, molecular biological techniques, as well as
emerging approaches such as bacteriophage-based methods and biosensors. The results indicated that STEC detection
was evolving from traditional culture-based confirmation toward integrated strategies combining rapid molecular
screening with viable bacterial isolation. While advanced methods demonstrated clear advantages in detection speed,
target coverage and risk identification, they still faced challenges including high equipment dependence, operational
complexity and limited efficiency in isolating viable bacteria from positive samples. This study further evaluated
these technologies in terms of advancement, practicality and reliability, aiming to provide references for the
optimization, standardization and practical application of STEC detection methods in food safety management.
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Table 1 Comparison of STEC detection techniques

il 4 A BLT e Sk JEI#A/h 2R A
qPCR B3, WS - 4~6 rh h
dPCR 55 = <24 = &
ddPCR PR AR TR [ 7~9 = [
LAMP FLEI . R S - 1~2 k- K-+

L Ik NS LN o - 8~16 H B

242 EAKEMNEA

T T ARG I 2 A R — 2 LA s B A L S SR 1 e 1
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Table 2 Comparison of STEC detection standards
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WEFRBSARRE o1, olo4,  VIEOREUE MK T Ll LT RIS SRR
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jﬁ by EHEC(S lﬁfc ! L L L N ] e
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%¢ﬁ@ﬁ%§$§ 49 ETEC, % DHPLC ¥4 PCR F=¥pigiAsy  WREH. A
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MPCR-DHPLC % )

T Sk 7 v i - R 11 B 22 B LB (cefixime-tellurite sorbitol macconkey agar, CT-SMAC); U 1 K 3% 75 [ I (pathogenic
Escherichia coli, PEC); i K Rainbow®%jifi§(modified Rainbow® agar, mRBA); % 5% ML K S 35008 (trypticase soy agar with 5%
sheep blood, SBA); 4> F shliff Ik 2¢ ' Gy 43 2 45 (automated immunoassay system, VIDAS); J i B0 K% % K B (enteropathogenic
Escherichia coli, EPEC); Ji7 ifi 12 284 K % 352 75 IX I (enteroinvasive Escherichia coli, EIEC); /7 # % K 5 4 [X 4 (enterotoxigenic
Escherichia coli, ETEC); M H Mt K i #% % [C T (enterohemorrhagic Escherichia coli, EHEC); i BV KR KT (enteroaggregative
Escherichia coli, EAEC); 2 RAMEEE= 5 W ARV B R AH (4357 (multiplex polymerase chain reaction-denaturing high-performance liquid

chromatography, MPCR-DHPLC).
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