Abstract #2699, 224th ECS Meeting, © 2013 The Electrochemical Society

AC Impedance Characterization of Microbesin Skim
Milk

Matthew F. SmiechowskiKelsey A. Klopfef

2 Guild Associates, Inc. 5750 Shier-Rings Rd., Dublin, OH
43016
® Ajr Products and Chemicals, Inc. 7201 Hamilton Blvd.,
Allentown, PA 18195

This study presents the characterization of |akes-f
electrochemical impedance-based methods for thi rap
detection of microbiakcontamination. There is a broad
history characterizing the dielectric and electnakic
properties of cells through studies of bulk aneiifacial
solution properties [1-8]. Skim milk provides datésely
simple food matrix to develop an electrochemicaleip
although it still contains a wide range of eleciaiive
components.

The performance of two parallel plate electrode
configurations and an interdigitated electrode were
evaluated. The sensor signal and response tadisence

of bacteria was tested with applied dc potentiatsnf
100mV to -100mV in solutions of Tyrode's buffer and
skim milk, each spiked with a range of concentratiof

E. cali. Dilutions of skim milk with buffer were tested to
separate the properties of components of skim frilk

the presence of the contaminant microbes. Changes
impedance response to the presenceEofcoli were
significantly influenced by the ratio of slim milko
Tyrode’s buffer in the test solution. Increasinige t
amount of skim milk emphasized differences in theser
response at high frequencies, >100 Hz, while dearga
the response for frequencies under 100Hz.
Characterization of these bulk and interfacial oeses
was performed through fitting the impedance speftra
equivalent circuit models taking into account tlifeas

of cell membrane bridging, counter-ion diffusiomda
interfacial processes [3,7,8]. Results of thisdlgtshow
that this method has potential for a rapid and iteas
method for the detection of microbial contaminatioin
foods.
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