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Abstract

Introduction: Phenol is considered to be an important pollutant in the environment and is
steadier than other aromatic compounds in industrial treatment. There are several methods for
detecting phenol in the wastes. In spite of the high accuracy of these methods, they are time-
consuming and complex. The utilization of enzymatic biosensors for the identification of
phenolic compounds is one of the options and successful techniques. However, the weaknesses
of enzymes and high financial expenses cannot be ignored. One of the alternative solutions to
overcome the shortcomings of working with enzymes is the utilization of microbial cells in
biosensors. In this study, microbial cells were used to design a reasonable and accurate
biosensor.

Materials and methods: In this survey, designing a biosensor was examined using a phenol
consuming bacterium. Pseudomonas. GSN23 was acclimatized to high phenol concentrations
and immobilized by forming physical and chemical links on working electrodes (glassy carbon
and gold interdigitated microelectrodes). Two electrochemical methods (square wave
voltammetry and conductometric) were utilized to measure the phenol.

Results: In the presence of 1 gram per liter phenol, as the only source of carbon and energy,
Pseudomonas. GSN23 consumed 73% of the initial phenol concentration at 32 hours and phenol
was consumed completely at 72 hours. This bacterium had positive and repeatable responses in
conductometric method for phenol detection in the range of 1-300 milligram per liter. The
phenol selectivity of the designed biosensor was estimated 5 times more than other aromatic
compounds.

Discussion and conclusion: Microbial biosensors are practical, stable and resistant to the
changes of the experimental media. In this study, Pseudomonas.GSN23 was utilized as a phenol
consuming bacterium and by conductivity measurement; repeatable responses were acquired in
detecting this contaminant.
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- tyrosinase

- laccase

- Horseradish peroxidase(HRP)
- Rhodococcus spp.

- Pseudomonas spp.

L S S

6- Moraxella spp.

7- Arthrobacter spp.
8- Trichosporon

°- conductometry
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National Laboratory Of Industrial Microbiology
- NA(Nutrient Agar)

- (NH4)2S04

- MnS04.H20

- MgS04.7H20

- FeCl3.3 H20

- CaCl2.2H20

- K2HPO4

- KH2PO4

- Optical Density(OD)

- Stock

" (NH4)2S20s

- Interdigitated electrodes
- H202:H2S04 (3:7 viv)

- Limit of Detection(LOD)
- selectivity

- RSDV%

- Biomagnification

- Screen printed Electrodes
- Pseudominas sp. 394

- Pseudominas sp. 83-1V

- Pseudominas sp. 74-111

- Pseudomonas putida DSM 50026
- glyoxal

- Hexamethylenediamine

- Interdigitated electrodes





