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Monitoring Peroxidases Activity in Aqueous Solutions by Electrochemical Methods

Gila Burda and Daniel Mandler*
Department of Inorganic and Analytical Chemistry, The Hebrew University of Jerusalem, Jerusalem 91904.

Peroxidases are enzymes that catalyze the reduction of hydrogen peroxide by an electron donor (eq. 1). Determining the activity of enzymes can be a useful method for monitoring biological fluids. We have focused on two peroxidase enzymes, namely, lactoperoxidase (LPO), which is found in bovine milk, and horseradish peroxidase (HPO).

(eq. 1) 
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LPO catalyzes the oxidation of a number of electron donors by hydrogen peroxide to give products, which show antimicrobial activity. Hence, for example, the activity of LPO plays a major role in the quality of milk. Milk is a complex medium, made of oil-in-water emulsion and contains tens of different substances. Therefore, many analytical methods, e.g., spectrophotometry, are not suitable for measuring the activity of LPO in milk.

The aim of this study is to monitor peroxidase activity in aqueous solutions, in a way that could be applied in the future to milk. To follow LPO activity, we have first examined the activity of LPO and HPO (eq. 1) using a number of electron donors, such as pyrogallol, iodide and catechol. We found that the latter exhibited high stability, electrochemical reversibility and was not oxidized in the absence of a peroxidase, and therefore, has been used by us. We have measured the changes in catechol concentration as a means of monitoring LPO activity. Alternatively, it was possible to follow after the formation of the oxidized form of catechol. Three methods have been used for monitoring the concentration of catechol; potentiometry, chronoamperometry and spectrophotometry. The latter was used in aqueous solutions as a feedback for the electrochemical methods. Our preliminary results show very clearly that LPO and HPO can nicely be monitored by the electrochemical methods.
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