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Rapid screening of multiple antibiotic residues in milk using disposable

amperometric magnetosensors

M. Torrente-

= First disposable amperometnc magneatobiosensor for screening of multiple antibiotics
= Discrimination between free and milk samples containing antibiotics at their MRLs.

= Simple and short sampie pretreatment and fast detection within 5 min

= Useful and affordable alternative to dassical assays for antibiotic screening in milk

Abstract

Disposable amperometric magnetosensors, involving 3 mixture of modified-magnetic beads (MBs), for the
multiplex screening of cephalosporins (CPHs). sulfonamides (SAs) and tetracyclines (TCs) antibiotic
fa

residues in mifk are reported for the first time in this work. The multiplexad detection relies on the use

a

mixture of target specfic modified magnetic beads (MBs) and application of direct competitive assays

abeled tracers. The amperomeiric responses measured 3t -0.20V

using horseradish peroxidase (HRP)
vs. the Ag pseudo-reference elecirode of screen-printed carbon electrodes (SPCE) upon the addition of

H:0; in the presence of hydroguinone (HQ) as redox mediator, were used to monitor the extent of the
different affinity reactions. The developed methodology, involving a simple and short pretreatment, allowed
discnmination between no contaminated UHT and raw milk sampies and samples coniaining antibiotic
residues at the maximum residue limits (MRLs). The usefulness of the multiplexad magnetosensor was

demonstrated by analyzing spiked milk samples in only 5min. The resulis demonstrated that 3 ©

ar
discnmination of milk samples contaminated with antibiotics at their MRL level or their mixtures, allovang
the identification of milk not complying with current legislation. These features make the daveloped
methodology @ promising alternative in the development of user-friendly devices for on-site analysis to

ensure quality control for dairy products

Graphical abstract
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Fig. 3. Visual fluorescence imaging array detection of three antibiotics in actual

milk samfles.

4. Conclusion

This study demonstrated a new strategy of multi-color QD-based direct
competitive fluorescence immunoassay arrays for simultaneous and
visual detection of residues of multiple antibiotics in milk. In this strategy,
QDs with different fluorescent emission wavelengths were coupled with
antibodies (corresponding to each kind of antibiotic) to serve as the

detection probes. The assay could be completed in 90 min, and
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Table 1. Recoveries of three kinds of antibiotics in milk analyzed with mQD-cFlA and

ELISA.

Antibiotics Concentration mQD-cFIA (n=3) ELISA (n=3)
(ng/mL)

Rate of recovery Rate of recovery
(%) (%)

92.93 80.21
97.10 A 9542

98.50 X 108.3

3.6. Analysis of residues of three antibiotics in authentic milk samples

Eight different brands of milk samples (A, B, C, D, E, F, G and H) were
purchased from local supermarkets, and two methods (mQD-cFIA and ELISA)
were used to detect and quantify residues of the three target antibiotics. Results
are shown in Table 2. The residues of these three antibiotics in the eight milk
samples were much lower than MRLs requested by the European Union and
other organizations (Beltran et al., 2013; Karageorgou et al., 2014;
Thavarungkul et al., 2007; van Bruijnsvoort et al_, 2004; Wan et al_, 2006). The
associated values of RSD were acceptable (5.57—-12.45% for SM, 5.64-13.21%
for TC and 3.24-10.52% for PC-G), which meant the assay results for the three
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