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Abstract  
 
Globally, contaminated food is responsible for 600 million cases of foodborne illnesses each year, 
nearly 1 in 10 people, resulting in 420,000 fatalities [1]. It is estimated that tainted food costs 
approximately USD 110 billion annually in terms of lost productivity and medical expenses [2]. 
Rapid detection of foodborne pathogens is crucial for protecting supply chains and public health 
[3,4]. However, the current approach involves labor-intensive laboratory work and extended 
processing times [5,6]. To address these challenges, a novel nanomaterial-based lateral flow 
immunoassay (LIFA) integrated with an optical detection system utilizing the exceptional properties 
of graphene quantum dots (GQDs) was introduced. This innovative system is designed for the 
detection of Salmonella spp., the most common foodborne pathogen responsible for severe 
illnesses and disruptions. The synthesized GQDs have been incorporated into the LIFA kit, which is 
integrated into an optical system developed by our project team. Beyond enabling rapid detection 
and quantitative analysis, our system facilitates image processing and allows for the transfer of test 
results to smartphones. This optical biosensor system boasts remarkable attributes, including fast 
(<20 min), portability (200 g), point-of-care functionality, and high sensitivity (1-10 cfu/mL). 
 
References 
[1] CDC (Centers for disease Control and Prevention), Morbidity and Mortality Weekly Report, 32 (2018) 
[2] WHO reports, https://www.who.int/activities/estimating-the-burden-of-foodborne-diseases 
[3] S. Vandeplas, D. R. Dubois, Y. Beckers, P. Thonart, A. Théwis, Journal of Food Protection, 73 (2010), 

774 
[4] E. Sheikhzadeh, M. Chamsaz, A.P.F. Turner, E.W.H. Jager, V. Beni, Biosens. Bioelectron., 80 (2016) 194 
[5] C. Fitzgerald, R. Sherwood, L.L. Gheesling, Appl. Environ. Microbiol., 69 (2003) 6099 
[6] Z. Zhang, L. Xiao, Y. Lou, M. Jin, C. Liao, P.K. Malakar, J. Pan, Y. Zhao, Food Control., 51 (2015) 31 

 
 

Figures 
 

 
 
Figure 1: Scheme illustrating GQDs based LIFA integrated optical system for Salmonella spp. detection 
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