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Rapid screening of multiple antibiotic residues in milk using disposable

amperometric magnetosensors

Torrente-

= First disposable amperometnc magneatobiosensor for screening of multiple antibiotics

Discrimination between free and milk ssmples containing antibiotics at their MRLs.

Simple and short sampie prefreatment and fast detection within 5 min

Useful and affordable afternative to dassical assays for antibiotic screening in milk

s {MBs), forthe

multiplex screening of cephalosporins (CPHs). sulfonamides (SAs) and tetracyclines (TCs) antibiotic

Disposable amperometric magnetosensors, involving a mixture of modified-magnetic b

residues in mifk are reported for the first time in this work. The multiplexad detection relies on the use of 3

mixture of target specfic modified magnetic beads (MBs) and application of direct competitive assays
abeled tracers. The amperometric 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 containing antibiotic
residues at the maximum residue limits (MRLs). The usefulness of the multiplexad magnetosenser was

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

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

ensure quality control for dairy products

Graphical abstract

Rapid screening of multiple antibictic residues in milk using disposable screen-printed carbon elecirodes
(SPCEs), 3 mixture of 2-target specfic medified magnetic beads (MBs) and direct competitive assays
using horseradish peroxidase (HRFP)-Iabeled tracers
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At . enzyme-based immunoassay (ElA) [i.e. enzyme-linked immunosorbent assays (ELISAs)]:
Abstract

Keywords . flucrescence-polarization immunocassay (FPIA); and,

1. Intreduction

] immunosensors based on the used of different transduction elements, including electrochemical
transduction (e.g., amperometry or magneto-elasticity), optical transduction {e.g., SPR and evanescent
waves) and mass transduction (e.g., micro-cantilevers).

2. Microbiolcgical approaches

3. Biosensors
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Immunochemical techniques

o

Chromatography and other related t

6. Conclusions
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4.1. Enzyme-based immunoassays I Download as PowerPoint slide I L E /I\

These assays typically use a change in color of light err;ltteo 10 measure the concentration of the analyte.
ElAs offer numerous advantages over other immuno techniques because their signal is amplified by forming
a great number of product molecules. Those based on heterogeneous conditions (e.g., ELISAs) are
especially widely used.

ELISAs may be carried out in different formats. Competitive assays are the most common and can be
performed in different ways, such as:
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Table 1.

4 Penicilling
5 Amoxicillir Amoxicillit 4
- 6 Ampicillin Ampicillin 4
7 Benzylpeni Benzylpeni 4
Cloxacillin Cloxacillin 30
Dicloxacill: Dicloxacill: 30
10 iNafcillin Nafcillin - 30(1)
11 Ozacillin Ozacillin 30

12 Penethama Benzylpeni4(2)
13 |Cephalosporins

14 | Cefacetrile Cefacetrile 125(3)77-
15 Cephalexin Cephalexin 100(3)
16 11000 kidney)(3)
17 |Cefaloniumr Cefaloniumr 20(3)
18 Cephapirin Sum of cep60(3)
19100 (kidney)(3)
20 Cefazolin Cefazolin 50(4)

21 |Cefoperazc Cefoperazc 50(3)
22 |Cefquinom Cefquinom 20(3)

23 1100 Qiver)
24200 (kidney)
25 Ceftiofur  Sum of all : 100(3)
262000 (fat<commaz liver)
27 6000 (kidney)

30
3L
32
33

34

50
50
50
300
300

300(1)

300
S0

200 (muscle<commaz fat<commas liver)

50 {(muscle<commaz fat)

50 (muscle<commaz fat)

1000 (muscle)

List of ##-lactam antibiotics for which maximum residue limits (MRLs) have been fixed for animal-produced products [12]
~ Pharmacolc Marker resi MRLs in m MRLs in food -producing species(l) (Ee/kg)
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