Rapid On-Site Detection of Hepatitis A Virus and Norovirus in Fresh Food Using Duplex RT-RPA-LFA Test Strips

Abstract:
Foodborne viruses pose a significant risk to public health, necessitating the development of quick, affordable, and user-friendly detection techniques. In this study, we present a novel method that combines duplex reverse transcription recombinase polymerase amplification (RT-RPA) with a lateral flow (LF) test strip for simultaneous detection of hepatitis A virus (HAV) and norovirus (NoV) in fresh food. Optimal RT-RPA conditions were determined, and test strips were prepared and evaluated for limit of detection, cross-reactivity, and performance in various food sources. The entire process, from sample preparation to visual detection, took less than two hours. The test strip effectively detected small amounts of HAV and NoV RNA in pure in vitro transcribed samples and food samples, with no cross-reactivity observed with other food-borne viruses. In a field test of 200 samples, 153 were contaminated, primarily with HAV (76%) and NoV (45.50%), with both viruses co-occurring in 45% of the samples. The RT-RPA-LFA test strip demonstrated high sensitivity, ease of use, time efficiency, and independence from specialized assay equipment, making it an excellent option for fast on-site testing. Implementation of these strips can prevent foodborne virus transmission, improving food safety from farm to table.
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