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Table 1 Comparison of the performance of different working electrodes for determination of TET

Working electrode Method Dynamic range (M) LOD (M) Reference
GCE DPV * 1x107-1x107" 1.0x107 [18]
GCE EIS 5x107°-5 x10° 1.0x107 [12]
GE DPV 1.5x107-3.5 x10°® 0.45x10” [19]
GE EIS 2x107*-2250x10° 6.75x10” [20]
GE DPV 1x107*-5x107 5%x107 [11]
GE EIS 2.25x10°%-6.75x10° 2.5x107 [21]
SPCE DPV 1x10°-5x107 6x1071° [13]
GCE DPV 1x107'° -5x107° 5.6x10™2 [22]
PGE DPV 1x10"%-1x107 1.4x107" This work

GCE: glassy carbon electrode, DPV: differential pulse voltammetry, EIS: electrochemical impedance
spectroscopy, GE: gold electrode, SPCE: screen-printed carbon electrodes, PGE: pencil graphite electrode
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Table 2 Determination of TET in cow milk samples using the amperometric aptasensor.

RSD ° Recovery (%) found * (M) Spiked value (M) Sample
(%)
6.5 94.2 (0.942+0.057)x107 1x107 Milk 1
6.3 96.1 (0.961+0.061)x10™"! 1x10™" 1
7.6 92.8 (0.928+0.071) x10” 1x10” Milk 2
4.3 98.4 (0.984+0.042)x10™"! 1x10™"

* Average of three measurements + standard deviation. ° relative standard deviation
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Quantitative detection of drug residues in animal food stuffs is very important.Excessive use of
veterinarian veterinarians, like antibiotics are a serious threat to consumers, due to the residence of
livestock products such as meat, milk, eggs.Rapid detection of antibiotics is essential by using an
efficient, fast, affordable, and specific tool for risk reduction and food safety control.In the present
study, an aptasensor based on pencil graphite electrode modified with nanomaterial including
grapheme and gold, for rapid detection of tetracycline antibiotic was developed in milk samples.Cycle
voltammetry and differential pulse voltammetry (DPV) techniques were used for response evaluation
of aptasensor.In order to modification the graphite pencil electrode, the scanrate (40 mV/s) and the
number of cycles (10) and immobilization time of graphene (90 min) were optimized. Under optimum
conditions, using differential pulse voltammetry technique was found to increase linearly in the range
of 1 x 10 to 1 x 10° M, with increasing concentration (R? = 0.985).The detection limit of the
aptasensor was found to be 1.4x 10™° M.A review of functional characteristics including repeatability,
reproducibility, satability, and selectivity suggests acceptable performance for aptasensor. Overall, the
fabricated aptasensor has efficiency required to detect tetracycline in milk samples.

Keyword: Aptasensor, Amperometric Antibiotic, Nanomaterial, Differential Pulse Voltammetry

(DPV).
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