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the Air Control ended at the highest average color value of 6.3; the pH 2 
solution ended at the lowest of 2.7. The dH2O control was the second high-
est at 5.0, and pH 6 ended at 4.7, while pH 10 had a similar value of 4.3. 
Overall, the Air Control showed the highest melanin production, while pH 2 
showed the lowest. The rates of oxidation also appeared to stay relatively 
consistent throughout the entire experiment, meaning that the color value 
for each increased by about the same amount every time. The apples in 
the Air Control displayed the fastest rate of oxidation, whereas apples in 
pH 2 displayed the slowest.  Overall, the Air Control had the highest av-
erage color value, and, thus highest PPO activity along with the fastest 
oxidation rate. pH 2, on the other hand, had the lowest average color value 
and, thus, lowest PPO activity along with the slowest rate of oxidation.

 

Figure 2. Color Scaling of Apple Slices over the course of 180 Minutes un-
der Di erent pH and Control Conditions. The graph shows the Air Control 
displaying the highest average color value, and, thus, the greatest poly-
phenol oxidase activity; the pH 2 solution, on the other hand, displayed 
the lowest. Finally, the average color value of the dH2O Control, pH 6 
solution, and pH 10 solution were all relatively similar, so polyphenol oxi-
dase activity was similar in these conditions. Elapsed time served as the 
x-axis, or independent variable, and average color value, or the average 
“brownness” of the apple, was the y-axis and the dependent variable. 

Conclusion:

The data found in this experiment supported the hypothesis that 
the oxidation and, thus, melanin production of apples is a ected by the 
pH of the solution the apple is in. It was previously predicted that a low-
er pH would lead to less melanin production or a slower oxidation rate 
because the acid would denature the enzyme polyphenol oxidase. The 
prediction was partly correct, with the apples in a pH 2 solution having 
the lowest average color value at the end of the 180 minutes, but pH 6 
had a higher average color value than the solution of pH 10. However, 
compared to pH 2, the average color values of pH 6 and pH 10 were rel-
atively close. The scoring on the apples immersed in pH 10 solution also 
did not appear to be as deep as the others, which may reveal? a ected 
melanin production because oxygen could not react with PPO. Only acidic 
solutions may be able to slow the rate of oxidation in comparison to mildly 
acidic solutions like pH 6. pH 6 is relatively close to the pH of dH2O, 7, 
possibly explaining  the average color values being somewhat close to 
each other. Thus, the hypothesis is still supported due to similar melanin 
production by pH 6, pH 10, and dH2O. Regarding the two controls, the 
apples were in neutral conditions in both cases. However, in the case of 
dH2O, the water may have acted as a ñbu erò for the PPO and the oxy-
gen by preventing the oxygen from entering some of the damaged apple 
cells. The apples in the air have no protection from oxygen, in other words.  

Looking at the experiment from a broader perspective,  pH 2, pH 6, 
and pH 10 solutions were chosen to have a spectrum of acidic to neutral 
to basic. The solution of pH 2 represented an acidic solution, pH 6 a mildly 
acidic solution, and pH 10 a basic solution. As mentioned before, acidic 

solutions like lemon juice have been observed to slow melanin production 
in apples, and so that knowledge went into forming the hypothesis. As evi-
denced by the melanin production, PPO activity was most likely a ected; if 
PPO activity was not impacted, at least all the apple slices in the solution, 
if not all apple slices, would all have shown the same average color value. 
The data, however, shows a wide range of color values, with a higher color 
value indicating higher PPO activity and, thus, greater melanin production. 
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