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In this study, an electrochemical aptasensor based on the
magnetic bifunctional polydopamine (PDA) polymeric hanocomposites

(PMNCs) was developed for rapid detection of Salmonella | @ T =

Typhimurium. The core-shell magnetic beads (MBs)-glucose oxidase AN

(GOXx)@PDA PMNCs were first synthesized as the primary vehicle to RS e B e
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synthesized on the surface of PMNCs to adsorb anti-Salmonella . o |
aptamers. The 3, 3'-Dithiodipropionic acid di(N-hydroxysuccinimide (b) () & e

ester (DTSP) was used to cross-link the AuNPs and the aptamers. Fig. 1. (a) A photograph of the screen printed electrode; (b) Drawing of

The final product of the aptamers/GOx,, /AUNPs/MBs-GOx@PDA the Interdigitated electrode. Dimensions are given In millimeters; (c)

PMNCs can carry the target bacteria and be magnetically attracted to Magnetic separator; and (d) BDI handheld electrochemical detector. \  m— A ApomeriCOre ANPEND GOGEDA PG

the surface of the screen-printed Iinterdigitated electrode (SP-IDME) Counter elecirode I Fig. 2. The three Fig. 5. The construction of the electrochemical biosensor for the

for measurement. The redox probe containing glucose could

electrodes detection of S. Typhimurium. Table 1. The current response at E__,, for
recognize the current changes caused by the attachment of S. yP P peak

| electrochemical - different analytes.

Typhimurium cells. The synthesized aptamers/GOx,,/AUNPs/MBs- | configuration used peak(V) | (LA)
GOx@PDA PMNCs was demonstrated to be able to generate current for measurements. e 11.68
responses that were linearly related to the log concentration of S. All electrochemical . =
Typhimurium. The detection Iimit of the developed aptasensor was measurements were g A/// .88
achieved at 96 cfu/ml for S. Typhimurium in pure culture within 1 h | performed using an o5 04 08 0e=t1 b/ J01 02 03 04 05 e
without any pre-enrichment procedures. Ongoing research will focus System set-up electrochemical E / s NC 103 cfu/ml of S. 7.29
on the validation of the aptasensor with poultry samples. The outcome | | Reference electrode  Working electrode workstation model = / e Typhimurium
of this study will provide a bifunctional PMNCs to improve the | | . . . 750B. 0 —redoxglucos 1?;::\%2'“‘&: 6.17
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INTRODUCTION | mg/m) (Iz//leridian Life Science) y when testing different analytes.
E Salmonella Typhimurium is one of the most commonly identified | | > Bacterial culture: E. coli O157:H7, E coli K12 and Salmonella 8\ o e e @ | s ® cf;ﬁb;ﬁ(oag Iuhr?/e
foodborne pathogens for humans and animals, which pose a threat to Typhimurium were obtained from American Type Culture Collection with " . > £ detection of S
human health and cause substantial economic cost to society: (1) ATCC number 43888, 29425 and 14028, respectrvely g7 2% Tvohimurium: and
people infected with S. Typhimurium develop diarrhea, fever, | | > Aptamer: The aptamer sequence Is 5-CAG .. Eos g (g’)pTheS acificit
abdominal cramps, and even death; and (2) It Is estimated that S. TCC AGG ACA GAT TCG CGA GCC CAC ﬂ,:f‘“'j‘“‘“":unr 5 525 i of the de\I/DeIopedy
Typhimurium Is responsible for 1821 illnesses and 197 iXECﬁAC,i?%GGCA'?A'?ééAngTAC;:(?A(':F-'FFFF 55 Y= 049837 8.0 aptasensor for the
hospitalizations, resulting in $8 million economic costs each year In | ! A : . detection of S.
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E Since traditional methods of S. Typhimurium detection, such as i(;u(r) grmlrjgv\i/(\;tl; 2?&3”60' information described | Sk p — e — |
bacterial culture and polymerase chain reaction (PCR), are time P 4 Fig. 3. The secondary CONCLUSIONS )
consuming and/or require highly trained personnel and specialized E Synthesis of the bifunctional PMNCs: structure of the aptamer. . An electroc___—hemical aptasensor based on the magnetic bifunctional
facrlrtres, there. IS an urgent r_teed_for a sensitive and efficient technique PMNCs was developed for rapid detection of S. Typhimurium.
to rapid detection of S. Typhimurium in foods. -0 F The synthesized PMNCs was able to generate current responses that

were linearly related to the log concentration of S. Typhimurium.
E The detection limit of the developed aptasensor was achieved at 96
cfu/ml for S. Typhimurium In pure culture within 1 h without any pre-
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