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13 Fluorescence resonance electron transfer
(FRET)
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Figure 4- Optimizing the designed sensor as a function of acrylamide and ssDNA incubation time for creating adduct
(zero-100 min)
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Figure 5- The fluorescence intensity of the sensor at different incubation times (0-100 min) of acrylamide and ssDNA
to create adducts at 520 nm
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Figure 9- Acrylamide standard curve in aqueous hamburger extract. Fo and F are the FL intensities at 520 nm before
and after addition of various amounts of acrylamide, respectively.
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Abstract

Acrylamide is a hazardous carcinogen which is produced during high temperature food processing by
Millard reaction. Quantitative and qualitative methods of acrylamide detection in food products often require
skilled technicians and high cost. So,in this paper, the biosensor based on gold nanoparticles and FAM-
labeled double-stranded DNA (FAM-dsDNA) is fabricated. In the presence of acrylamide, the sSDNA binds
to acrylamide and causes ssDNA-acrylamide complex and its release FAM-labeled complementary strand
DNA (FAM-csDNA) adsorbs on the surface of gold nanoparticles and quenches. Analysis of synthesized
gold nanoparticles by SEM and DLS showed that gold nanoparticles were well distributed with diameter of
13-17 nm. Under optimized conditions (the binding of DNA and acrylamide after 80 minutes, the highest
hybridization between ssDNA and FAM-csDNA after 20 minutes of incubation time, the most conjugation
between FAM-csDNA and gold nanoparticles at 15 nm), this fluorescent analytical approach showed high
selectivity toward acrylamide in hamburger with marvelous linear response (0.1 to 10 M) and low limit of
detection (3.34x10° M). Therefore, it can be admitted that the designed sensors, comparing to the common
method, not only do not require specialized labor and spending much time and cost, but can also be a good
alternative to chromatography methods for acrylamide detection in food products.
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