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Abstract: The purpose of this lab was to determine if adjusting the pH will impact an enzyme’s rate of reaction.  This was achieved by putting 5 mL of starch, 3 drops of iodine, and .5 mL amylase into a test tube and allowing it to either turn black or opaque.  We found that a moderate pH (6-8) the closer to a translucent color it became, and an acidic pH turned it black while a very basic pH did not allow the reaction to occur at all.  Based on this information, we concluded that when the pH was changed it changed the reaction speed and occurrence.   

Background: In recent labs, we have investigated the basic structure of the digestive system and the importance of enzymes in the chemical breakdown of food. Our diet supplies us with the raw materials needed to synthesize ATP; ATP is an extremely important molecule that provides power to the human body. However, food has to be broken down into much smaller molecules before it can be used efficiently by the body. In the digestive process, chemical reactions break down the polymers in food into monomers.  These monomers can be used by the body for energy production and for growth and repair. These chemical reactions are made possible due to enzymes. In this experiment, we will observe the factors that impact the way these enzymes operate. Even though all enzymes are specific to a given substrate, many behave in similar ways under extreme environmental conditions. Amylase is an enzyme that has the ability to break down starch, a polysaccharide, into smaller disaccharides. In this project, we will design and carry out experiments to investigate the way in which temperature and pH can affect the action of amylase. Enzymes are specific to the reaction they catalyze and each one functions under unique environmental conditions. 

Hypothesis: The reaction will happen much quicker with a basic pH than it would with an acidic pH. 

Materials and Methods:

Materials - 



Amylase, test tubes, test tube rack, iodine, pH solutions (3,5,7,14), starch 

      solution, stop watch, and droppers


Methods -



Take a test tube and add .5 mL of the pH 14 solution. Add 5 mL of the starch to 

the test tube and add three drops of iodine. Swirl the mixture. Start the timer 

when  .5 mL of amylase is added to the mixture. Put the test tube onto the rack 

and record how long it takes for the reaction to complete. Repeat with the other 

three pH solutions. 

Results: The table below is showing, based on the pH, which reactions occurred and how long they took to react.  

	pH
	Occurred
	Time (s)

	3
	Yes
	

	5
	Yes
	

	7
	Yes
	

	14
	No
	not able


Discussion: The results showed that the best pH was around 7. Our results correlate with many other reactions. More in depth tests show that the best reactions can occur between 6-8. Based on these findings, it shows that amylase is an enzyme cannot function when the pH is on either extreme. Error could have occurred with either not starting the stop watch at the appropriate time and by swirling the amylase into the solution instead of just swirling iodine in. New experiments could be tested to see if there is a substance that either allows the enzyme to perform correctly in these toxic environments or what the exact pH is to allow amylase to function best. 

Conclusion: The hypothesis was supported since a low pH, around 6-8 was more efficient than an extremely acidic, closer to 1, or extremely basic, closer to 14.  
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