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ELECTRICAL IMPEDANCE SPECTROSCOPY FOR THE DETECTION OF BACTERIA
Gutsul O.V.!, Slobodyan V.Z.?
! Bukovinian State Medical University, Chernivtsi
2 Yuriy Fedkovich Chernivtsi National University, Chernivtsi

outsul@bsmu.edu.ua

The rapid and accurate identification of bacterial pathogens, such as E. coli, is essential for
public health and safety. In the last decade, methods have been developed that simplify the approach
to real-time bacterial detection [1,2], in particular, electroimpedance spectroscopy (EIS). EIS is used
to study suspensions of various biological samples and characterise their properties [3]. The negative
surface charge on the surface of living bacterial cells allows them to be detected and characterised by
measuring their electrical impedance.

EIS has been successfully used to monitor changes related to bacterial adhesion, growth and
behaviour in real time [1,2]. Impedance-based bacterial detection has a number of advantages over
other detection methods, including low cost and ease of implementation [3]. However, very few
works have been devoted to the direct detection of bacteria using impedance spectroscopy on
interdigitated electrodes (IDE) sensors without bacterial immobilisation [3,4]. Modern biosensors
usually require immobilisation of specific antibodies on the sensor surface and have low sensitivity
[1,5]. That is why the search for alternative methods of bacterial detection without immobilisation of
the electrode surface is relevant.

We have developed a methodology for the direct detection of E. coli bacteria on IDE sensors
using electrical impedance spectroscopy without prior immobilisation of the electrode surface. This
method avoids the complex steps of surface modification and immobilisation, which simplifies the
detection process while maintaining high measurement sensitivity. The method is capable of
determining the concentration of bacteria (103-109 CFU/ml) in a short time (30 s) over a wide
frequency range (4 Hz-8 MHz). The ability to distinguish between live and dead cells has also been
demonstrated. This simplifies the process of preparing the sensor surface, which increases the cost-
effectiveness of the method. The prospect of practical application of this method for the selective
detection of various types of bacteria is also evident.

Electrical impedance spectroscopy was performed in suspension (deionised water (DH20)
(non-Faraday EIS) with increasing concentrations of E. coli (10°, 10° and 10° CFU/ml) in the

frequency range from 4 Hz to 8 MHz at a formal voltage of 1 V.
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The dependence of the charge transfer resistance Rct on the concentration of bacterial cells
was observed on Nyquist plots. In deionised water, with an increase in the concentration of bacterial
cells, a decrease in the charge transfer resistance Rct was observed for live and dead cells.

The proposed method for the selective detection of E. coli bacterial cells can be used both
to estimate their concentration in samples with an unknown number of bacteria per unit volume and
to qualitatively characterise their physiological state, i.e. dead or alive.
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EFFECTS OF CONSTANT LIGHT EXPOSURE ON BLOOD BIOCHEMICAL
PARAMETERS IN RATS AND THE POTENTIAL FOR MELATONIN CORRECTION
Davydova N.

Bukovinian State Medical University, Chernivtsi

davydova.nataliia@bsmu.edu.ua

Abstract. The study investigates the effects of constant light exposure on biochemical
parameters in rats and the potential corrective role of melatonin. Results showed significant increases
in glucose, triglycerides, and cholesterol levels, and a slight decrease in total protein under influence
of 7 days constant light. Melatonin administration at dose of 5 mg/kg along with constant light
exposure during 7 days mitigated these effects, reducing glucose, triglycerides and cholesterol and
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