Digestive system labs (Labs 40 and 41)
Do all of the following in exercises 40 and 41. 

Lab 40
Figure 40.5: Skip blanks 1, 2, 4, and 6

Figure 40.7: Skip blanks 6 – 8. 

Figure 40.9: Skip blanks 1, 4, 5, and 7.

Figure 40.10: Label all blanks.

Assessment B: Skip questions 4 and 5

Assessment C: Skip question 1

Assessment E: Skip question 3

In addition to the above, Sketch and label the microscope slides of the stomach, the small intestine, and the large intestine that are on the side counter. 

In the stomach slide at 4X, sketch the slide and label the mucosa, the submucosa, and the muscularis externa.

In the stomach slide at 40X (which shows a close up of the stomach mucosa) sketch the slide and label one gastric gland in the mucosa. Also label the epithelial cells of the mucosa.  Refer to figure 40.8 for help interpreting this slide. 

In the small intestine slide at 40X (which shows a close up of the small intestine mucosa) sketch the slide and label one villus in the mucosa. Also label the epithelial cells of the mucosa.  Refer to figure 40.12 for help interpreting this slide. 

In the large intestine slide at 40X (which shows a close up of the large intestine mucosa) sketch the slide and label one intestinal crypt in the mucosa. Also label the epithelial cells and the goblet cells of the mucosa.  Refer to figure 40.13 for help interpreting this slide. 

Lab 41

You will use a different procedure for this experiment than the one in the lab manual (see next page). 

Amylase Enzyme Procedure:


The procedure for digesting starch with amylase enzyme is given below. Use this procedure instead of the one in your lab manual.


1) Obtain the following materials and bring them back to your desk:



a) A test tube rack with 5 clean test tubes



b) A plastic spot plate with 12 wells



c) A wax pencil



d) Six plastic transfer pipettes (droppers).  


2) Mark the test tubes 1, 2, 3, 4, and 5 with a wax pencil


3) Bring the test tubes to the front desk and add the following (Note: 


Be sure not to touch the pipette tip to the test tubes as you add liquids. 

Do this by keeping the test tubes in the rack as you fill them and by holding the pipette tip with two hand (one hand at near the tip, one hand on the plunger at the top) as you fill the test tubes)

a) Tube 1: Add 5ml of de-ionized water. This tube is the ”negative control” to show that you do not detect starch when no starch is present. 

b) Tube 2: Add 5 ml of starch solution. This tube is the

”positive control” to show that you can detect starch when it is present. 

c) Tube 3: Add 5 ml of starch solution. The starch in this tube will be digested at 37 degrees Celsius (body temperature).   
d) Tube 4: Add 5 ml of starch solution. The starch in this tube will be digested at 0 degrees Celsius (freezing temperature).   
e) Tube 5: Add 5 ml of starch solution. The starch in this tube will be digested at 100 degrees Celsius (boiling temperature).   
4) Do NOT add enzyme yet. Place test tubes 1, 2, and 3 in a blue 37 degree (body temperature) incubator (not the boiling water or the ice water). Place test tube 4 in the ice water. Place test tube 5 in the boiling water. Let the tubes incubate for at least two minutes. 

5) After the test tubes have incubated for at least two minutes, it is time to add one drop of the enzyme. 

Leave the tubes in the incubators as you go to the front desk to get the enzyme. 
At the front desk, fill four of your transfer pipettes (droppers) each with 1 mL of amylase enzyme. Bring the pipettes containing the enzyme to the tubes in the incubators. 

While leaving the tubes in the incubators add 1 of the enzyme to the following tubes: To test tubes 1, 3, 4, and 5 (but not to test tube 2) add 1 mL of amylase enzyme. Try to make the enzyme fall into the solution, not onto the side of the tube. After adding the enzyme, tilt the tube then slowly roll the tilted tube a few times to mix the enzyme with the starch.  
6) After you have added the enzyme to the tubes, note the time. Let all the tubes incubate in their water baths for 10 minutes after you have added the enzyme.  

While the tubes are incubating, obtain a plastic spot plate. Add one drop of iodine solution to five of the plate’s wells. The iodine is in brown dropper bottles on the supply cart. 

When the test tubes have incubated for 10 minutes after you added the enzyme, remove the tubes from the water baths and bring them back to your desk. Use the transfer pipettes to carefully transfer a small amount (a few drops) from the five test tubes into the five wells of the plastic spot plate. 


The iodine solution detects starch. If the well is dark blue, large 
amounts of starch are present. If the well is gray or light blue, a small 

amount of starch is present.  If the well is yellow or brown, no starch is present. Record your results in the data table in this handout.  Show your instructor your results before proceeding. 

7) To each of the test tubes, add 20 drops of Benedict’s solution (it is a sky blue solution in dropper bottles on the supply cart). Place all test tubes in the boiling water bath for two minutes. After 2 minutes remove the test tubes and observe the colors.


The Benedict’s solution detects sugars like maltose. Blue or green = 


little or no sugar. Dark yellow or dark orange = some sugar. Bright 


orange or red = large amounts of sugar.


8) Record your results in the data table in this handout.

9) Clean up: Empty the test tubes into the Benedict’s Waste bottle. Wash out the test tubes and the spot plate in the sink. Scrub off your markings from the outside of the test tubes, and scrub out any Benedict’s colors from the inside of the test tubes. You may have to use the Bon Ami powder and a test tube brush.


Throw away the plastic disposable droppers that you used. 

Results table:







Is Starch

Is Maltose
Tube





present?*

present?*

1 (negative starch control)







2 (positive starch control)







3 (37 degree starch digestion)







4 (0 degree starch digestion)







5 (100 degree starch digestion)








* If present, state how much (a little, some, or a lot). 

Tubes 3, 4, and 5 had starch and digestive enzyme. Answer the following questions only about tubes 3, 4, and 5.
Which tube had the most digestion? ______

Which tube had the second-most digestion? _____. Explain (at a molecular level) why was the enzyme in this tube was not able to digest the starch better? __________________________________.

Which tube had the least digestion? _____. Explain (at a molecular level) why was the enzyme in this tube was not able to digest the starch better? __________________________________.
