Mini sensor based on graphene transistor for wine authenticity tracing
by DNA detection
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Wine is one of the world’s premium products susceptible to fraudulency. An analytical sensing
method to detect adulteration and mislabelling for wines made of highly valued grape varieties is
urgently required to protect the entire sectors in wine industry and viticulture business. Authenticity
detection based on DNA analysis is a versatile technique because of the high specificity, molecular
stability, and sensitivity of polymerase chain reaction (PCR) due to its amplification power [1]. This
study presents a mini DNA sensor integrating graphene field-effect transistors (GFET). Monolayer
graphene as the sensing membrane is modified with a pyrene-based linker through the -
interaction to capture the amine-tagged DNA probe exposed to samples containing the
complementary strands [2]. The portable system enables a rapid and straightforward screening of
biochemical interactions onto the graphene chip through the Dirac voltage shift measurement. We
specifically designed the probe DNA from the F3H gene of the V. vinifera (grapevine) to identify
grape varieties from Douro (Portugal) Protected Designation of Origin (PDO). The integrated system
shows a distinguished sensitivities for the detection of DNA hybridization in the PCR-amplified DNA
samples from several grape varieties with different degree of mismatches, including Tinta Barocca
and Tinta Francisca. The findings essentially denote the potentials of this miniaturized DNA sensor
for the escalated level of detection in a complex sample matrix and the application for on-site
detection.
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Figure 1: a. The mini sensor based on graphene-FET and b. the characteristics of transfer curves and
sensitivity in DNA-based grapevine variety identification.
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