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Abstract
Project Code : RGU6180001
Project Title : Paper-based devices for rapid sensing of bacterial contamination in foods
Investigators : Tirayut Vilaivan and co-workers
E-mail Address : vtirayut@chula.ac.th
Project Period : 1 year (15 August 2018 - 14 August 2019 extended to 14 February 2020)

Contamination of bacteria in food and drink which causes food poisoning is not only a
nationwide important problem in terms of safety of local consumers but is also important worldwide
since Thailand major incomes are from the tourism industry whereby Thai food, especially street food
plays an important role. Besides, Thailand is also a world major food exporter. Examples of foodborne
pathogens that can be found frequently and create high impact include Listeria monocytogenes,
Escherichia coli O157:H7, Staphylococcus aureus, Salmonella enterica, Bacillus cereus, Vibrio spp.,
Campylobacter jejuni, and Clostridium perfringens The contamination can result from several factors
including raw materials, process, and hygiene of the food preparation etc. Accordingly, the detection of
contamination is highly important. The standard methods for the detection of bacterial contamination in
food have one or more limitations including long waiting time, low specificity and sensitivity, inability to
distinguish between similar bacterial strains, the requirement of expensive instruments and/or highly
trained personnel. As a result, it is necessary to develop new diagnostic methods for the detection of
bacterial contamination in foods that are convenient, rapid, do not require complicated instruments nor
highly trained personnel while can still provide accurate results that are comparable with the standard
methods, and should be able to identify the bacteria at species levels. This project aims to develop
novel devices and methods for the detection of nucleic acids as an alternative for the detection of
bacterial contamination in foods. The research was divided into two sub-projects, both involve
amplification of the nucleic acids that are specific for the bacterial strains of interest and the success of
the nucleic acid amplification is evaluated via paper-based devices that are easy to use and do not
require special equipment for the experiment, collect and interpret the data in a similar way to the
widely used immunochromatographic devices.

The first sub-project involved the use of PNA probes immobilized on filter paper in combination
with an enzymatic colorimetric reaction to develop a sensing device for the detection of B. cereus in food
with high sensitivity and specificity. The device was designed to be used easily by including a frame and a
photographing stage suitable for any smartphones. The second sub-project employed a cationic DNA-
binding dye in combination with a DNA amplification technique called loop-mediated isothermal
amplification (LAMP) to give a DNA sensing system that can be judged by naked eyes both in the PCR
tube and on the paper. The efficiency of the method for the detection of contamination of E. coli and
the enterotoxin A-producing stain (SEA) of S. aureus in food samples. The results show that the LAMP-dye
combination in the PCR tube and on the paper can detect E. coli and S. aureus SEA with high specificity

but the sensitivity should require further improvement.

Keywords: paper-based analytical devices; DNA; bacteria; PNA; LAMP; food safety; DNA

binding dye; colorimetry; nucleic acid testing



	Modulation of DNA and RNA by PNA
	Introduction
	Targeting DNA duplexes with PNA
	Targeting DNA G-quadruplexes with PNA
	Targeting structured RNA with PNA
	Controlling gene expressions with PNA
	PNA-mediated gene editing
	Cellular delivery of PNA
	Conclusion and outlooks
	mk:H1_9
	Acknowledgements
	References


