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Development of an experimental method for students
to comprehend the properties of enzyme
and the application to biology class in upper secondary school.
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Abstract
Several educational experiments with enzymes, such as catalase, amylase, succinate
dehydrogenase, and luciferase, are described in the high school textbooks. In particular,
the experiment with catalase is familiar as a teaching material. It is simple and easy to
understand visually. However, it is desired to be improved in terms of quantification of
rate of the enzymatic reaction and the understanding of the enzyme catalyzed chemical
reaction. Therefore, we focused on peroxidase (EC 1.11.1.7), which is one of the
oxidoreductases similar to catalase, and developed an educational experiment to
understand the enzymatic reaction using an inexpensive tubed spice (kneading
horseradish) as an enzyme source. In the peroxidase reaction, hydrogen peroxide was
reduced to water and another substrate was simultaneously oxidized. Therefore, it was
easy to understand the oxidation—reduction reaction. The enzymatic reaction could be
quantified by the green coloration originated by the oxidation of the 2,2’-azinobis(3-
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ethylbenzothiazoline-6-sulfonic acid) substrate. This experimental method clearly
demonstrated and deepened the understanding of various enzymatic properties, such as
the effects of enzyme concentrations, temperature profiles, and thermal denaturation. As
a part of high school collaborative lessons, we recommend this experiment in academic
institutions.
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Keywords : 2,2'-azinobis (3-ethylbenzothiazoline-6-sulfonic acid),
enzyme reaction, experimental method, peroxidase, quantification
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