
Lab: The Effect of Pectinase on Apple Juice Production (Teachers copy)

Discussion:
Students will be investigating how the enzyme pectinase affects the rate of apple juice production from applesauce.  Because enzymes are proteins, they possess highly specific three-dimensional structures. As a result, most enzymes only react with a specific substrate, and catalyze a single reaction, a property called specificity. 

An enzyme molecule has a region called the active site which is the binding site for the substrate. This matching of active site to substrate is sometimes compared to a lock and key, where the keyhole is the active site, and the key is the substrate. 
Due to the sensitivity of many proteins to changes in their chemical and/or physical environment, the three-dimensional structure of enzymes is sometimes easily altered, usually due to excessive heat or a change in pH. When such a change occurs, we say the enzyme has been denatured. Since denatured enzymes lose their specific shape, they cease to undergo their normal chemical activities and rates of reaction will be affected. 

Experimental Methods:
1. Remind students to NEVER eat or drink in the lab.
2. Pectinase is not dangerous, but it may be good practice for students to wear goggles and use gloves and lab aprons.
3. Students will need to tare or zero out the balance with the beaker before weighing the applesauce.
4. Remind students to read a volume measurement accurately in a graduated cylinder they must read the bottom of the meniscus at eye level. Since these measurements are timed, you may want to suggest that one student watches the time as two students are responsible for recording the measurements – one for each filtration system.


Materials: (6 lab groups)
	applesauce, (unsweetened) 480 g
	stirring rods (12) or plastic spoons

	pectinase, 6 mL
	25 mL graduated cylinders (12)

	funnels (12 – must fit inside graduated cylinder)
	cheesecloth (12 quadruple-layer squares, I usually pre-cut these about 4” square)

	stopwatch (6)
	balance (6) or a balance station may be used by multiple groups

	100 mL beakers (12) plastic cups could be used
	pipette, 1 mL (12), I use disposable 

	distilled water, 3 mL (for control group)
	optional: labels, markers

	Test Tubes
	Bunsen buner/hot plate water bath



Pectinase Sources

Carolina Biological Supply Company
http://www.carolina.com/cellular-physiology-enzymes/pectinase-100-ml/202380.pr
At the time of this writing, 100mL (approximately 30 lab groups) of pectinase costs about $33 plus shipping. This pectinase must be refrigerated.

Amazon
This is 0.5 oz (approximately 15 mL) of liquid pectinase, which is enough for about 15 lab groups. At the time of this writing, the cost was $7.35 with free shipping.
http://www.amazon.com/Liquid-Pectic-Enzyme-0-5-oz/dp/B006O1Z4DW/ref=sr_1_2?ie=UTF8&qid=1408849588&sr=8-2&keywords=pectinase

There is also a powdered form of pectinase available from LD Carlson Labs through Amazon in a 1 oz bag, which is enough for 28 lab groups, for $5.99 plus free shipping:
http://www.amazon.com/Pectic-Enzyme-powder-1-oz/dp/B0064GZPWM/ref=sr_1_1?rps=1&ie=UTF8&qid=1440167484&sr=8-1&keywords=pectic+enzyme

Use 1 gram of the powdered enzyme in each funnel.

























