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Lab: Specificity and optimum Ph of Lactase

Introduction
Enzymes play an important role in the process of catalyzing chemical reactions in the body. They operate by lowering the activation energy of the chemical reaction. Enzymes bind with substrates, which are attached on the active site; they have the ability of catalyzing a chemical reaction to more than 100 billion times. Enzyme lactase plays an important role in the process of digestion. It binds with a substrate (lactose) which is a disaccharide and breaks it down to glucose and galactose. These are monosaccharides which can be absorbed in the body. 
 Purpose
The purposes of this lab is to determine the specificity and optimum ph of enzyme lactase. 
Procedure
A. Preparation of lactase solution
· A Lactaid pill is crashed using a motor and pestle. 
· In a 50 milliliter Erlenmeyer flask, the crashed Lactaid pill is mixed with 10.0 milliliters of DI water, which is measured using a 10.0 milliliter volumetric pipette. 
· The solution is swirled for approximately 5 minutes to ensure that the pill dissolves effectively. Decantation of the solution is done into a 50.0 milliliter Erlenmeyer flask. 
· The ph of the solution (labeled as ph of lactase pep) is measured and recorded. 
B. Specificity of lactase
· 37 ̊C water baths are started using a hot water plate and three 250 milliliter beakers
· 10 ml of 1% solution of lactose is obtained and put in a 50 ml Erlenmeyer flask. 10 ml of 1% of sucrose and maltose solutions are obtained and put in a 50 ml Erlenmeyer flask each. 
· 1.0 ml of lactase enzyme prep is added to each flask in 30 -60 seconds apart. After adding lactase enzyme prep, the mixtures are put in the water baths and timed. 
· After every 5 minutes, the solution is swirled gently. 
· After 15 minutes in the water baths, Keto-Diastix-Reagent Strip is used to determine the concentration of glucose. This was repeated after 30 and 45 minutes. 
C. Optimum ph of lactase
· 37 ̊ C water baths are started using a hot plate and two 250 ml beakers. 
· To 50 ml Erlenmeyer flasks are obtained and 10.0 ml of lactose solution added to each flask. 
· 2 drops of 1.0 M hydrochloric acid are added to one flask and the ph determined immediately. If the ph of the solution is not 1, more drops of hydrochloric acid are added until a ph of 1 is achieved. 
· O.1 M of sodium hydroxide is added to the other flask, one drop after the other until a ph of 8 is achieved. 
· 1.0 ml of lactase enzyme prep is added to each flask approximately 30 to 60 seconds apart. After the enzyme is added, the mixtures are placed in the water baths. 
· Gentle swirls are made after every 5 seconds 
· After 15 minutes in the water baths, a Keto Diastix Reagent Strip is used to determine the concentration of glucose. This is repeated after 30 and 45 minutes. 
Results

 

Discussion
From the results, lactose is the best substrate for enzyme lactase. As time increased, the concentration of glucose in lactose increased more compared to that of sucrose and maltose. The optimum ph for this enzyme was ph6 which was characterized by an increase in glucose concentration. 
Conclusion
Enzymes are important because they help in catalyzing chemical reactions in the body. Enzyme lactase binds with a disaccharide (lactose), breaking it into two monosaccharides, i.e., glucose and galactose, which can be readily absorbed in the body. The optimum ph for enzyme lactase is ph6. 
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specificity of lactase

disaccharide  initial time time (mins)

0                  15                       30                      45

concentration (mg/dl)

1% lactose 8:39 AM0                780                 1000               1500

1% sucrose 8:40 AM0                  50                     100                  100

1% maltose 8:41 AM0                   0                           0                        0

optimum ph of lactase

ph condition initial time time (mins)

0                    15                       30                    45

concentration (mg/dl)

ph 1 8:34 AM0                  250                    100                100

ph 6 8:40 AM0                 750                    1000              1500

ph 8 8:35 AM0                 250                      250                 100
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		specificity of lactase

		disaccharide 		initial time		time (mins)

						0                  15                       30                      45

						concentration (mg/dl)

		1% lactose		8:39 AM		0                780                 1000               1500

		1% sucrose		8:40 AM		0                  50                     100                  100

		1% maltose		8:41 AM		0                   0                           0                        0

		optimum ph of lactase

		ph condition		initial time		time (mins)

						0                    15                       30                    45

						concentration (mg/dl)

		ph 1		8:34 AM		0                  250                    100                100

		ph 6		8:40 AM		0                 750                    1000              1500

		ph 8		8:35 AM		0                 250                      250                 100
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