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Abstract
Cells and organisms depend on enzymes for catalytic reactions. Enzymes act as catalysts within living cells and organisms by increasing the rate of chemical reactions within the cells. Enzymes reduce the amount of energy organisms require for the cells to carry out the metabolic reactions. The absence of enzymes within the organisms may lead to lower cell activity. Enzymes act by converting starting molecules into various substrates known as molecules, Morgan (2014).  The resultant substrate then binds with the active site of the enzyme always referred to as enzyme-substrate, the resultant effect is the reduction in the activation energy for reactions and enhanced speed.   Enzymes perform well when they are in their ideal environments within the organism, otherwise, they become denatured.

Introduction
The experiment was aimed at finding out the effect of the Catecholase enzyme in speeding up chemical reactions, in other words, it was aimed at investigating the activity of catechol oxidase. The experiment involved the use of a potato, catechol, catecholase, and a spectrophotometer. The spectrophotometer was used in measuring the speed of reaction in each solution by measuring the color change in each reaction. The experiment relied on the hypothesis that the enzyme catecholase promotes enzyme reaction of catechol. It was based on the hypothesis that the potato extracts contained catechol oxidase; the hypothesis that the potato extract contained catechol oxidase was expected to produce a positive result i.e. a brown pigment. 


Primary literature
Catecholase enzyme is a copper-protein that increases the reaction rate involving molecular oxygen in certain biological systems. Reactions involve oxidation of catechols to produce benzoquinones which are subsequently polymerized to produce the reddish-brown pigments. Catecholase enzyme is responsible for the browning of apples and potatoes. Campbell, (2015)
[image: https://qph.fs.quoracdn.net/main-qimg-2b705664033bf80ebe512fd51e800ac3]
             In the presence of enzyme catecholase 
Catechol +  ½O2   benzoquinone  +  H2O
Methods and Materials
In this experiment, various materials were needed like a test tube rack, 4 small test tubes, a spectrophotometer,  distilled water, pipette, potato extract, catechol, pipette filler, parafilm, and 4 cuvettes. The main purpose of this experiment was to determine the presence of catechol oxidase in the potato extract and the effect of the enzyme on reactions. Using the figures from table 1 as a guide, appropriate amounts of distilled water were pipetted into each test tube; the fourth tube was filled with distilled water and tightly covered with a parafilm. 

Again using the table as a guide, appropriate amounts of catechol were put into each of the test tubes. The next step involved adding the potato extract into each of the test tubes as outlined below; 1 ml of the potato extract was added into test tube 1, 0.5 ml of the extract was added into tube 2. No amount of the potato was added to the test tube 3. The tubes were then tightly covered with parafilm and inverted to ensure the mixing of the contents. It was assumed that once the substrate and the enzyme mixed, the reaction began.

A timer was set for 3 minutes with inversion and mixing done every minute, the next phase of the procedure was to prepare the spectrophotometer by selecting the photometry to option, and this is because the experiment was only concerned about the absorbance of the reaction product benzoquinone. The absorbance measurements were taken at a wavelength of 540 nanometers (nm).
The experiment required the following materials; 30 parafilm squares, 30 test tubes, a test tube rack, a bottle of distilled water, 50 ml of 0.05 % of catechol, wax marker, 50 ml of potato extract, 2 1ml pipets, 3 5ml pipettes, filler for 1 ml pipette and electronic pipetter. This experiment was aimed at determining the effect of PH on enzyme activity.
Discussion
The substrate in this reaction was the potato extract while the enzyme involved was the catecholase. During the experiment, the catecholase reaction was measured using the spectrophotometer which showed the color intensity and absorbance the amount of catecholase used showed how much light could pass through. The experiment was tailored specifically to test the hypothesis that higher concentrations of catecholase enzymes would increase the rate of reactions. 
The independent variable involved in this experiment was the potato extract and the distilled water. The experiment as well involved a dependent variable which was the spectrophotometer which produced the heat. The experiment was however controlled by the availability of catechol.
From the second experiment, it was observed that enzyme activity was at its optimum at a temperature of 37 0 Celsius, Walsh, (2001) also observed the effect of PH in controlling enzyme activity. At optimum PH, enzymes have been observed to depict maximum activity. The experiment shown that the catecholase enzyme has an optimum PH of 7, Catechol is oxidized to form benzoquinone when exposed to air. The dependent variable in this experiment was benzoquinone formed when catechol is oxidized by a catechol oxidase. The independent variable in this experiment was the PH. From the experiment it was evident that the independent variable (PH) affected the catecholase enzyme activity; acidic PH lowered the enzymatic activity. Basic PH also witnessed low enzyme activity; the optimum value of PH at 7 ensured the most enzyme activity and rapid catalytic oxidation of the catechol to give a dark brown color. Xu, L & others, (2017)
The control treatment in the experiments was the PH, otherwise, there was no treatment for this experiment, and the replication of the experiments was just done once on accuracy. The experiment required no additional material.





Conclusion
The first experiment tested to determine the presence of catechol oxidase in the potato extract, and the reactions showed positive results, this meant that the enzyme was present due to the observable color change. No reaction occurred in test tube 4 as it contained no extract; experiment 2 shown the effects of PH on enzyme activity, PH 7 was the optimum, the other PH levels above and below 7 shown slower rates of enzymatic activity.
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