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Regents Biology Laboratory Investigation

SALIVARY AMYLASE
Background Information


Enzymes are probably one of the most biologically-important types of proteins, because they regulate just about all the processes that happen in our body.  Do you want to send a nerve signal?  Then you need enzymes.  Want to digest your cupcakes?  Gotta have your enzymes.  Want to reproduce?  Woah baby, you defiantly need some enzymes there.  The crux of the matter is that enzymes control almost everything in our body, but it is often hard to observe their action…until now.

Enzymes are proteins with a specific shape and a specific function.  You might imagine an enzyme as being a lock, and the thing that an enzyme works on (which we call the substrate) to be the key.  A lock can only have one type of key that fits it; this is the case with enzymes, as well.  Each enzyme in your body has a very specific substrate upon which it can work.  The enzyme and the substrate fit together like a lock and a key.

In this investigation, we will be working with salivary amylase, which breaks down starch (such as that found in crackers) into simple sugars.  We can test for the presence of both starch and sugars using techniques that you’ve already learned.  


Enzymes can be broken down into two, general groups.  There are enzymes that take to things and hook them together.  These enzymes are called anabolic, because they build things up.  You might recognize the word anabolic from discussions of steroids in health class; the term has the same meaning there.  Enzymes that break things down are called catabolic, coming from the same root as catastrophe.  These two processes, anabolism and catabolism, make up all the reactions that go on in your body.  We call the sum of all these reactions your metabolism.

Keep in mind a few general points about enzymes.  Remember that enzymes DO NOT add energy to a reaction, they just make the reaction easier by holding the substrate in place.  Enzymes are also reusable, so once a single enzyme molecule finishes one reaction, it can move on to the next.  Remember that all reactions, whether controlled by enzymes or not, involve a change in energy.  Either energy is being used (as when things are built up: anabolic) or energy is being freed (as when things are broken down: catabolic).  In your body, this energy is either in the form of heat if it is freed, or ATP if it is being used.
Purpose

The purpose of this investigation is to demonstrate that humans do have enzymes in their mouths, and that the presence of these enzymes can be detected using several laboratory techniques that you’ve already learned.  You will also see that temperature and pH can have an effect on how an enzyme functions, as both of these factors can change the shape of an enzyme.
Materials

PENCIL
Saliva
Sterile test tube

Benedict’s solution
Crackers
Hot Plate


600 mL beaker
Ice
1M HCL


1M NaOH
Glass stir rod
Water


Pipette
Beakers
Safety Goggles
Procedure

Please wear safety goggles throughout this investigation.  Benedict’s solution is irritating to the eyes and skin, so don’t splash yourself, but if you do, rinse it off immediately.  Take care when making your hot-water bath – it will become hot.  Although the acids and bases used in this lab are not very concentrated, they can still hurt you.  Rinse your skin immediately if you come in contact with them.
1.  Start your hot water bath, by filling your beaker with water, and placing it on the hot plate.  You will only need one water bath for every table; or, if you are feeling like sharing and caring, one water bath for every two tables.  Remember, this is a hot water bath, not a boiling water bath.
2.  Any good experiment has controls and experimental variables.  Each member of your lab group will be responsible for either the control or one of the variables from table 1.  Select which one you and your group members are going to do now.
	Name
	Reagents

	Control
	Saliva, crackers, 5 mL distilled water, place in test tube rack

	Cold
	Saliva, crackers, 5 mL disilled water, place in ice bath

	Hot
	Saliva, crackers, 5 mL distilled water, place in hot water bath

	Acid
	Saliva, crackers, 5 mL HCL, place in test tube rack

	Base
	Saliva, crackers, 5 mL NaOH, place in test tube rack


Table 1.  Controls and experimental variables

3.  Once you have selected your task, take a clean test tube, and add 4, crushed-up oyster crackers to it.

4.  You will now need some saliva, wherein lies our enzyme friend, salivary amylase.  You need about 2 mL of saliva, which you will put into a small beaker.  Get spitting.  A drink of water helps those with dryer mouths.

5.  Once you have added your saliva, add whatever other reagents you need to, using the pipettes provided.  Use a clean pipette for each new reagent!

6.  Stir the contents of your beaker to completely combine them, and carefully pour all the reagents into a clean, labeled test tube.


7.  Set up your tube wherever it needs to be, and watch your teacher’s demonstration.  You will see that starch is present before the addition of saliva, and that simple sugars ARE NOT present.

8.  After the demonstration, pour half of the contents of your tube into another test tube.  If you need to use a spatula to transfer some of the cracker mush, you may do so.

9.  Add 1 mL of iodine to one of your tubes.  If it turns a dark purple or black, it indicates that a starch is present.


10.  Add 5 mL of Benedict’s solution to your other tube, and place it in a hot-water bath for about 5 minutes.  If the color changes from blue to orange, green, red or brown, it indicates the presence of simple sugars.

11.  Record your results in table 2.  
	Sample
	Benedict’s Test Result
	Iodine Test Result
	Conclusions

	Control – before (teacher demo)
	
	
	

	Control
	
	
	

	Hot
	
	
	

	Cold
	
	
	

	Acid
	
	
	

	Base
	
	
	


Table 2.  Results of Benedict’s test.


12.  Carefully dump any LIQUIDS (do NOT put crackers down the drain!) in the sink, and place your test tube, even if there are still bits of crackers in it, in the bin marked “used test tubes.”

13.  Return all your materials whence they came, and make sure your lab table is clean.
Analysis
QUESTION 1:  Which tubes showed the presence of simple sugars?

QUESTION 2: Which tubes DID NOT show the presence of simple sugars?
QUESTION 3:  Why do you think that the tubes in question 2 didn’t have any simple sugars in them?

QUESTION 4:  Based on this investigation and your knowledge of biology, at what temperature do you think salivary amylase works best?
QUESTION 5:  WHY doesn’t salivary amylase work very well at high or low temperatures or pHs?  (hint: what actually happens to the enzyme molecule at these extremes?)

QUESTION 6:  In terms of enzymes, what could happen to you if you get a very high fever?
QUESTION 7:  Human blood contains substances called buffers which control the blood’s pH.  Why do you think this is?  Explain your answer completely.
QUESTION 8:  Name two things that you would do to make this lab better.
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