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ABSTRACT: Total plate count in food is a key microbiological indicator for evaluating food hygiene quality,
monitoring production processes and predicting product shelf life; the speed of testing determines the timeliness and

accuracy of food safety regulation. Although the traditional plate count method GB 4789.2—2022 National food safety
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standard-Microbiological testing of foods-Determination of total colony count is considered the “gold standard” for total

colony count testing, it is time-consuming and fails to meet the real-time testing requirements of the modern food

industry for rapid verification. This paper reviewed the research progress in rapid total plate count detection technologies

over the past decade, focused on the analysis and introduction of the principles, characteristics and optimization methods

of various rapid detection platforms, such as flow cytometry, rapid test strips, adenosine triphosphate bioluminescence,

electrical impedance, quantitative fluorescent polymerase chain reaction, sensors, hyperspectral imaging, dielectric

spectroscopy, Soleris real-time photonic technology and surface-enhanced Raman spectroscopy. Based on this review,

the paper analyzed and discussed the existing challenges and future trends of these technologies in terms of detection

sensitivity, resistance to matrix interference, quantitative capabilities and on-site applicability, with the aim of providing

a reference for in-depth research and industrial development of rapid food microbiological detection technologies.

KEY WORDS: food safety; total plate count; rapid detection technology; microbiological detection
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