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Abstract

A recall of US cantaloupe melon, potentially contaminated with the lethal Listeria monocytogenes in 2003
indicated a significant of quality control and safety management in this fresh-cut fruits. Conventional methods
used thus far for safety monitoring, including plate counting, immunological methods, are laborious, time
consuming, and heavily depending on laboratoly facilities. In this study, helicase dependent amplification (HDA)
with DNA signal detection via blue silver nanoplates (AgNPIs) was developed to detect hly gene of L.
monocytogenes in fresh-cut cantaloupe. The detection processes were based on an enrichment procedure made
directly in Terrific Broth using cotton ball swapping technique on fresh-cut surface to enable specific DNA
amplification of hly gene at constant 65°C. HDA products were detected by a plasmonic colorimetric change of
blue AgNPIs. Positive specimen showed blue color of non aggregated nanoplates while all negative specimens
exhibited a pale gray of aggregated nanoplates. The method had a limit of detection at 100 copies of L.
monocytogenes DNA per 50 g specimen. No cross reactivity was observed from specimens contaminated with
other bacteria. On field assay in Pathumwan district in Bangkok during June, 2013, demonstrated a null
contamination of this lethal pathogen in fresh-cut cantaloupe. The method had merits on its rapidness, easy to
use, and less reliable on laboratory facilities, suitable for field safety monitoring for fresh-cut products.
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Figure 1 DNA product from the amplification of the hly gene by HDA compared with the products of PCR and
with detection based on color changes in the blue AgNPIs, Lane ntc, non-template control; Lane P,

positive DNA from L. monocytogenes.
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Figure 2 (A) The specificity of the HDA reaction for L. monocytogenes compared with that of PCR, along with
detection based on AgNPIs. (B) The detection limit of the HDA reaction using DNA as the template
compared with that of PCR and the colorimetric AgNPIs assay, Lane ntc, non-template control; Lanes 1-

8, 10-fold serial dilutions of L. monocytogenes template DNA, ranging from 10 copies to 0 copies.
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Figure 3 (A) Field study on 10 specimens detected via hly gene of L. monocytogenes (B) Fresh-cut cantaloupe
spiked with bacteria 100 CFU of L. monocytfogenes and an assay using HDA and colorimetric detection

using AgNPIs
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