Experiment 1
α-Amylase Assay

α-Amylase Assay
The experiments in this book require the most recent version of the data-collection software. Updates can be found at www.vernier.com/downloads 
Related Skills
· Change the data-collection mode to Events with Entry.
· Analyze data with a Vernier UV-VIS Spectrophotometer.
· It is recommended that you read the Vernier UV-VIS Spectrophotometer user guide before beginning this, or any, experiment with the instrument. The user guide is available at www.vernier.com/vsp-uv
Estimated Time
It is estimated that data collection can be completed in a three hour laboratory period.
Instructor Notes
1. If time is a concern, here are options for completing the lab.
· Assign Part II and III to different groups and share the data among the class. 
· Divide the experiment into two lab periods. Edit the instructions and materials list for students to prepare all the assay solutions from Parts I, II, and III on the first day of the lab. Store these solutions in the refrigerator. For day two, measure the absorbance of all the solutions.
2. For quick delivery, one option is to provide the DNS and starch solutions for the class using bottle-top dispensers. Another option is to provide pipet pumps with 1 mL pipets. 
3. Students are not instructed to record a full absorbance spectrum because it is difficult to identify the wavelength to use for analysis. The wavelength for analysis is approximately 540nm.
4. The following solutions have an extended shelf-life. Dissolve the solid in half the volume of DI water, titrate to adjust pH, and dilute to final volume with DI water.
Phosphate buffer, 0.2 M at pH 7.0: Add 17.4 g potassium phosphate dibasic to 0.25 L DI water, titrate with phosphoric acid, and dilute to 0.50 L or add 45.0 g of K2HPO4 to 0.25 L DI water, titrate with HCl to adjust pH, and dilute to 0.50 L. 
Phosphate buffer, 0.02 M at pH 7.0: Dilute the 0.2 M buffer to a total of 0.5 L.
DNS solution: Make a 1 L saturated 3,5-dinitrosalicylic acid in 2.0 M NaOH.
Tartrate solution: Add 500 g of Potassium sodium tartrate tetrahydrate in 1 L DI water.
5. The following solutions need to be stored in a refrigerator when not in use. These solutions can up stored for up to two weeks.
Amylopectin starch solution: 0.5 L of 0.02 M phosphate buffer, pH 7.0, 0.2 g NaCl, 1.7 g potato starch. 
Maltose: 0.5 g maltose in 0.5 L DI water.
Amylase solution: 1.0 g amylase, 0.5 L of 0.02 M phosphate buffer, pH 7.0.
6. The data collected in Part I creates the standard curve for converting absorbance to volume of maltose. 
7. As an extension, the pH and temperature dependence can be explored. Prepare 0.2 M citrate, phosphate, and borate buffers for pH 4, 7, and 10, respectively. 
Sample Data

Figure 1 Standard curve correlating absorbance and volume of maltose.
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Figure 2 Maltose production as a function of varying the enzyme amylase concentration
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Figure 3 Maltose production as a function of varying the substrate amylopectin concentration
Data
Part I  Measuring maltose
	Test tube
	Maltose solution (µL)
	Absorbance

	1
	0
	0.162

	2
	200
	0.243

	3
	400
	0.355

	4
	800
	0.650

	5
	1000
	0.804


Part II: Effect of amylase concentration
	Test tube
	Amylase solution (µL)
	Absorbance

	1
	0
	0.138

	2
	50
	0.185

	3
	200
	0.363

	4
	500
	0.813

	5
	1000
	1.395


Part III: Effect of substrate concentration
	Test tube
	Amylopectin solution (µL)
	Absorbance

	1
	0
	0.561

	2
	100
	0.622

	3
	200
	0.648

	4
	600
	0.813

	5
	1000
	1.008


Hazard Alerts
The chemical safety signal words used in this experiment (DANGER, WARNING, and N/A) are part of the Globally Harmonized System of Classification and labeling of Chemicals (GHS). Refer to the Safety Data Sheet (SDS) that came with the chemical for proper handling, storage, and disposal information. SDS can also be found online from the manufacturer..
Potassium phosphate dibasic, K2HPO4, WARNING: Causes skin irritation and serious eye damage.
3,5-dinitrosalicylic acid, C7H4N2O7 in 2.0 M Sodium hydroxide solution, NaOH: DANGER: Causes severe skin burns and eye damage. Do not breathe mist, vapors, or spray. 
3,5-dinitrosalicylic acid, solid, C7H4N2O7: WARNING: Harmful if swallowed. Causes skin irritation. Causes skin irritation. 
Potassium sodium tartrate solution, KNaC4H4O6: This chemical is considered nonhazardous according to GHS classifications. Treat as a non-food-grade chemical. Prudent laboratory practices should be observed. 
Potassium sodium tartrate tetrahydrate, solid, KNaC4H4O6•4H2O: This chemical is considered nonhazardous according to GHS classifications. Treat as a non-food-grade chemical. Prudent laboratory practices should be observed.
Amylopectin solution: This chemical is considered nonhazardous according to GHS classifications. Treat as a non-food-grade chemical. Prudent laboratory practices should be observed.
Amylopectin, solid: This chemical is considered nonhazardous according to GHS classifications. Treat as a non-food-grade chemical. Prudent laboratory practices should be observed.
Maltose, solid, C12H22O11: This chemical is considered nonhazardous according to GHS classifications. Treat as a non-food-grade chemical. Prudent laboratory practices should be observed.
Maltose solution, C12H22O11: This chemical is considered nonhazardous according to GHS classifications. Treat as a non-food-grade chemical. Prudent laboratory practices should be observed.  
Amylase solution: This chemical is considered nonhazardous according to GHS classifications. Treat as a non-food-grade chemical. Prudent laboratory practices should be observed.
Amylase: This chemical is considered nonhazardous according to GHS classifications. Treat as a non-food-grade chemical. Prudent laboratory practices should be observed.
	Biochemistry
	© Vernier Software & Technology
	1I


	4I
	Biochemistry


	Biochemistry
	5I



