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Catalase Lab Report – Ph

How Ph Affects on the Rate At Which Catalase Catalyzes Hydrogen Peroxide

Hypothesis:


A more acidic hydrogen peroxide solution will cause a quicker breakdown of catalase and hydrogen peroxide since the extra hydrogen ions will rearrange the structure of the catalase enzyme to help it work more efficiently.


In this lab filter paper discs were soaked in a 100% catalase enzyme solutions. A 50 ml beaker was filled with hydrogen peroxide substrates of different pH's for the three trials – 4 (acidic), 7 (neutral), 10 (basic). When each trial was conducted, the catalase-soaked disc was placed in the hydrogen peroxide solution with tweezers, and a timer was started upon the disc hitting the solution in the beaker. The timer was stopped upon the disc resurfacing. Reaction rate was calculated by the depth of the H2O2 and the amount of seconds it took for the disc to resurface (mm/sec).

Explanation:


As you can see, contrary to the created hypothesis there was no reaction for the acidic trial (pH 4) or the basic trial (pH 10). In the hypothesis it was predicted that “A more acidic hydrogen peroxide solution would cause a quicker break down,” but in fact it prevented the reaction from happening at all. The ideal pH for catalase to perform in is 7.0, otherwise known as neutral (Effects). As researched by the Worthington Biochemical Corporation, “Extremely high or low pH values generally result in complete loss of activity for most enzymes. pH is also a factor in the stability of enzymes. As with activity, for each enzyme there is also a region of pH optimal stability.” This means that although particular to each enzyme, there is an optimum pH in which the enzyme works best and then the region of acidity and alkalinity in which the enzyme works not as well, or not at all. In this lab, the acidic pH of 4 and the acidic pH of 10 were in that region in which the enzyme does not function properly. Therefore, instead of the acidity rearranging the protein to work better as hypothesized, the hydrogen ions (which cause a non-neutral pH) caused the catalase to function not as efficiently. A protein's tertiary structure – the three-dimensional shape of a protein which varies its function – is determined by the polarity and charge of the monomers which it is made of. Therefore miscellaneous hydrogen ions would then deform the protein, changing its shape if hydrogen bonds were formed between these ions and parts of the enzyme. In summary, the optimum pH of catalase is 7.0 which is why there was no reaction rate for the other trials.
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