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NOVEL ELECTROCHEMICAL BIOSENSORS FOR POLLUTED ENVIRONMENTS
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There is a worldwide, deep concern on the influence of natural and anthropogenic pollutants on the environment, in particular in water, which impair human health and aquatic life. Heavy metals, originating in industrial activities and pesticides such as organophosphates act as hazardous materials which contaminate the environment and promote the spread of diseases. Thus, their quantitative analytical determination is essential for maintaining the quality of the environment.


The Institute of Engineering of the University of Baja California in Mexico deals with the research and the development of novel selective, highly sensitive and of fast reaction electrochemical bacterial and hybrid (bacterial/enzymatic) sensors for monitoring and control of environmental pollution. Two of them are the subject of the present work, the first is a Fe2+ sensitive sensor based on the bacterial strain L. Ferrooxidans and the second is an hybrid organophosphorus pesticides (OP) sensitive sensor based on A. globiformis bacterial strain and the enzyme acetylcholinesterase.

The metabolic restriction of the bacterium L. Ferrooxidans has been exploited for the development of an electrochemical biosensor, providing specific Fe2+ quantification [1]. Its metrological and analytical characteristics: limit of detection, sensitivity, reproducibility, life time, and steady-state response time were evaluated and reported. The sensor was applied for indirect Cr2O72- determination as well, using Fe2+ as a mediator.

The hybrid organophosphorus pesticides (OP) sensor is based on the conversion ability of A. globiformis to turn choline to betaine with oxygen consumption and the inhibition effect of the OP on the acetylcholinesterase-catalyzed hydrolysis of acetylcholine to choline [2]. A reproducible bacteria immobilization technique and original transducer design were developed and applied. The hybrid OP biosensor was optimized and its metrological and analytical characteristics were determined in different experimental conditions. The limit of detection for chlorophos for example, was found to be of the order of nmol dm-3, similar to that reached with enzyme inhibition-based sensors for chlorophos quantification.

The reported inexpensive electrochemical biosensor combines the construction simplicity, the response stability and the long life-time at ambient temperature of the bacterial sensors with the sensitivity of the inhibition-based acylcholinesterase ones.
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