Names: ________________________________________________________ Period ____________
BIOLOGY: Lab:  “Action of a Digestive Enzyme”

I.
BACKGROUND INFORMATION:



Digestion is the breaking down of food molecules into smaller molecules.  Digestion is necessary so that the smaller molecules can be absorbed from the small intestine into the blood.  The blood can then deliver these small food molecules to every cell in the body.  Cells remove food molecules from blood and tissue fluid and use the food molecules to provide energy or as building blocks to build macromolecules such as proteins. The small molecules that can be absorbed from the small intestine into the blood are:

1.
simple sugars, called monosaccharides.  These molecules result 

from digestion of starch and sugars.


2. 
amino acids.  Amino acids are products of protein digestion.


3.
fatty acids and glycerol:  These result when fats and oils are 



digested


4.
nucleotides.  These are formed when DNA and RNA are digested

Whatever is eaten, the only molecules absorbed from the blood are a mixture of the substances listed in 1-4 above.  Anything larger is TOO LARGE and cannot be used for energy!!!!  


Digestion occurs in two ways.  Mechanical (physical) digestion produces smaller pieces of the same molecules.  Chewing and the churning action of the stomach are types of mechanical digestion.  Chemical digestion produces smaller and different molecules.  It is called chemical digestion because it is a chemical change.   Proteins called enzymes cause chemical digestion.  Digestive enzymes use water molecules to split food molecules.  Because of this, Chemical digestion is called hydrolysis (which means “split with water”).  Chemical digestion occurs in the mouth, stomach, and small intestine.  Each enzyme can only digest one type of food molecule.


Corn chips are made up mainly of corn meal, oil, and salt.  Corn meal is made up of starch.  Starch molecules are HUGE.  Each starch molecule is made up of thousands of glucose (monomer) molecules.  Starch must be digested to glucose molecules to be absorbed from the small intestine.
Pre-Lab Questions:

1.  Are macromolecules large or small molecules? 

2.  Corn chips are made primarily of which macromolecule? 

3.  Why does our food (and macromolecules) need to be digested into smaller pieces?


Chemical tests: 


A.  For starch:  Add 2 drops of iodine.  (NO HEATING USED)



1.  If it remains reddish brown, test is negative----no starch.



2.  If it turns deep blue-black, test is positive—starch present.


B.  For glucose and maltose:  



1.  Add 10 drops of Benedict’s solution to test tube to be tested.





2.  Place test tube in boiling water for 3 minutes



     a.  If it remains blue, test is negative---no glucose or maltose



     b.  If a green-----yellow----orange-----or red color results, the test is positive;  



glucose or maltose are present.

II.
PROCEDURES:

A.  Remain with your lab group----do not wander around the lab!!!!

B.  Controls:  Proving there is NO GLUCOSE or maltose in a corn chip:


1.  Crush half of a corn chip on a paper towel.  Carefully pour the pieces into a test tube.  Add 


1 inch of water.  Shake with your thumb over the open end of the test tube.


2.  Pour the contents of the test tube into a funnel lined with filter paper as demonstrated by 


the teacher.


3.  Filter half the liquid into one test tube.  


4.  Filter the remaining filtrate into a 2nd test tube.


A.  Add 2 drops of iodine to the first test tube.  Is starch present?  Record the results in 


the data table.


B.  Test the 2nd test tube for glucose.   Record results in the data table.

C.  Testing for amylase in the mouth:

1.  One team member should wash out his/her mouth well with water.
2. ONE corn chip should be chewed for at least 2 minutes (don’t swallow the slimy chip!!!)
          3.  Spit the chewed mass into a funnel lined with a filter paper.  Add a little water to assist the 

filtering.  Collect about ½ inch of filtrate.


 4.  Pour half of the filtrate into a second test tube.


 5.  Test the material in one test tube for maltose/glucose.  Test the material in the second          

test tube for Starch.


 6.  Record test results (positive or negative) in data section. 

LAB REPORT

III.  DATA:  Parts B and C

	Material tested
	Starch test (+ or -)
	Glucose test (+ or -)

	Crushed corn chip
	
	

	Chewed corn chip
	
	


IV.
QUESTIONS:  


1.  Why was the corn chip tested for starch and glucose at the beginning of the lab?
2.  Suppose there was a positive glucose test after chewing the chip and a negative glucose test before chewing.  Where could the glucose have come from?
3.  If chewing the corn chip produced glucose from starch, is the digestion of the corn chip an example of mechanical digestion, chemical digestion, or both?  Explain your answer.

4.  What substances cause chemical digestion?

5.  No matter what food is eaten, what are the 5 substances that must be absorbed from the intestine into the blood?
