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Lab Procedure  
 
Materials: 
 
Biuret reagent (for protein test) Benedict’s solution (for carbohydrate test) 
Congo Red or Sudan 4 (for fat test) Pancreatic solution (trypsin, amylopsin, steapsin) 
Water     Coffee filter 
27 pieces of one cm squared potato 27 pieces of boiled egg white 
27 pieces of one cm squared fatback Litmus paper (in case of preparing solutions of acid or base) 
Three Celsius thermometers  Five 4 by 4 microwells (5-10 ml capacity in each well) 
Three test tubes for Benedict test Hot plate for Benedict test  
Bile salts    Hot gloves 
One 100 or 250 ml glass beaker 
 
Procedure:  
 
(CAUTION--wear safety goggles and apron at all times, tie hair and remove all loose clothing, and exercise a practical distance away 
from the hot plate.  Do not eat or drink anything in the lab, whether or not it may be edible.) 
 
Pancreatic Solution Digestion Test 
1.  Wash out all lab material before using.  In two microwells (preferably top left corner), place a sample each of egg white and fatback. The 
potato (carbohydrate) will be tested using Benedict’s solution in test tubes later.  
2.  Mark down on a sheet of paper a description of the materials added to each microwell.   
3.  In the first row, fill both microwells halfway with pancreatic solution.  Swirl slightly and let stand for twenty seconds.  Then, in the first 
microwell, add a few drops of Biuret reagent to test for amino acids.  (CAUTION--Biuret reagent will burn if it comes into contact with skin, 
possibly turning skin purple from protein breakdown in skin.) In the second, add either Congo red or Sudan 4 to test for fatty acids.  Record 
observations and results in data table.   
4.  Repeat steps one through three two times for a total of three trials.   
5.  Benedict’s solution--secure a hot plate, test tube, and bottle of Benedict’s solution (CAUTION--Benedict’s solution may also burn; do not 
drop on skin.)  Place the potato cube inside test tube.  Over it, add Benedict’s solution up to the level of the top of the potato.  Immerse the test 
tube in a water-filled beaker; place beaker on hot plate and heat until near boiling.  Let test tube sit in beaker for at least two minutes.  If there is a 
color change from blue (the color of the solution) to either orange (most common), red, yellow, or light green, the sample tests positive for 
carbohydrates.  Record observations and results in data table.  
6.  Repeat step 5 two more times for a total of three trials.  
7.  In another row on the microwell, place a sample each of egg white and fatback into separate wells.  Do not add any enzyme--this is the control 
group.  In the first microwell, use Biuret reagent to test for amino acids.  In the second microwell, use Congo red or Sudan 4 to test for fat.  Set up 
an apparatus as in step 5 to test potato with Benedict’s solution for carbohydrate.  Record observations and results in data table.   
 
 
 
 
 
Bile Salt Digestion Test 
1.  Wash out lab material before using.  Repeat steps 1 through 7 of the Pancreatic Solution Digestion Test, except substitute bile salt in the place 
of pancreatic solution.  Run Biuret protein test, Congo red/Sudan 4 fat test, and Benedict’s solution carbohydrate test to determine what materials 
bile salts break down.  Do not use bile salts in Step 7--that is the control group.  (CAUTION--read directions and cautions directly before 
following procedure.) Record observations and results in data table.  
 
Pancreatic Solution pH Test 
1.  Wash out all lab material before using.  In three labeled test tubes, fill the first test tube a quarter of the way with pH 3 solution.  In the second 
test tube, fill a quarter of the way with pH 7 solution.  (Note: Because the pH 7 solution will be water, a neutral substance, the pH 7 will serve as 
the control group.) In the third test tube, fill a quarter of the way with pH 10 solution.   
2.  Mark down on a sheet of paper a description of the materials added to each test tube.   
3.  In each of the three test tubes, add a cube of potato.  Also in each, fill up to half the test tube with pancreatic solution.   
4.  Secure a hot plate, test tube, and bottle of Benedict’s solution (CAUTION--Benedict’s solution may burn; do not drop on skin.  Exercise 
caution around the hot plate.)  The rate of color change in  each test tube, if at all, will help to determine the effectiveness of the digestive enzyme 
at that particular pH. 
5.  All at the same time, immerse the test tubes in a water-filled beaker; place beaker on hot plate and heat until near boiling.  Let test tubes sit in 
beaker for at least two minutes.  If there is a color change from blue (the color of the solution) to either orange (most common), red, yellow, or 
light green, the sample tests positive for carbohydrates.  Make note of which solution, if any, changes color first and note the time before color 
change.  Record observations and results in data table. 
6.  Repeat steps 1 through 6 two more times for a total of three trials.  
 



Bile Salts pH Test 
1.  Wash out lab material before using.  Repeat steps 1 through 5 of the Pancreatic Solution pH Test, except substitute bile salt in the place of 
pancreatic solution.  Run Congo red/Sudan 4 fat test to determine the pH at which bile salts most efficiently break down fats into fatty acids.   
2.  In three labeled microwells, fill the first microwell a quarter of the way with pH 3 solution.  In the second microwell, fill a quarter of the way 
with pH 7 solution.  (Note: Because the pH 7 solution will be water, a neutral substance, the pH 7 will serve as the control group.) In the third 
microwell, fill a quarter of the way with pH 10 solution.  (CAUTION--read directions and cautions directly before following procedure.)  
3.  Mark down on a sheet of paper a description of the materials added to each microwell.   
4.  To each microwell, add a piece of fatback.  
5.  In the first row, fill both microwells halfway with pancreatic solution.  Swirl slightly and let stand for twenty seconds.  Then, in the first 
microwell, add a few drops of Congo red/ Sudan 4 to test for fatty acids. Record observations and results in data table. 
6.  Repeat steps 1 through 5 two more times for a total of three trials.   
 
Pancreatic Solution and Bile Salts Temperature Test 
1.  In one of three 250 ml beakers (at least), fill halfway with water.  Take a smaller beaker and fill two-thirds to the top with cold water; immerse 
in the larger beaker.  Between the larger beaker and the smaller beaker, add ice.  Insert a thermometer inside the inner beaker and note the 
temperature of the cold water.  When temperature stabilizes at 12 degrees Celsius, then continue.  If not, add a little ice until water cools or apply 
light heat from a hot plate if water is too cold.   
2.  In the second of three 250 ml beakers (at least), fill halfway with water.  Take a smaller beaker, fill it two-thirds to the top with lukewarm 
water, and immerse it in the larger beaker.  Insert a thermometer inside the inner beaker and note the temperature of the lukewarm water.  When 
the temperature stabilizes at 30 degrees Celsius, then continue.  If not, add a little ice until water cools or apply light heat from a hot plate if water 
is too cold.  
3.  In the third of three 250 ml beakers (at least), fill halfway with water.  Take a smaller beaker, fill it two-thirds to the top with hot water, and 
immerse it in the larger beaker.  Insert a thermometer inside the inner beaker and note the temperature of the hot water.  When the temperature 
stabilizes at 37 degrees Celsius (normal body temperature), then continue.  If not, add a little ice until water cools or apply light heat from a hot 
plate if water is too cold.  (Note: Because 37 degrees Celsius is normal body temperature, this temperature will be designated as the control 
group.) 
4.  Prepare and label three test tubes filled a quarter of the way with pancreatic solution.  In each test tube, place a cube of potato.  Also in each, 
add Benedict’s solution until total amount of liquid within each test tube reaches the halfway mark.   
5.  Prepare and label three test tubes filled a quarter of the way with bile salts.  In each test tube, place a cube of fatback.  Also for each, test for 
fatty acids with Congo red/Sudan 4.   
6.  When temperatures of all three beakers have stabilized, immerse the first pancreatic solution tube and bile salts tube in the first beaker, the 
second pancreatic solution tube and bile salts tube in the second beaker, and the third pancreatic solution tube and bile salts tube in the third 
beaker.   
7.  Note the time from immersion until the Congo red/Sudan 4 gives a positive test for fatty acids.  Record observations and results in data table.   
8.  Repeat steps 1 through 7 two more times for a total of three trials.   
 
Absorption Test 
1.  Using what was learned about the breakdown products of pancreatic solution and bile salts, isolate the broken-down nutrients by combining 
pancreatic solution and bile salts with egg white, potato, and fatback to create a diverse number of broken-down nutrients contained within a 
100ml or 250 ml beaker.  If not already diluted with water (placed in aqueous solution), do so.   
2.  Secure a coffee filter (representative of the intestinal membrane).  Place coffee filter above another 100 or 250 ml beaker; excess liquid will be 
caught in this beaker.   
3.  After placing the beaker of “food solution” over the coffee filter, begin to pour the liquid, slowly, onto the coffee filter.  Pour only enough so 
that only a small amount lands in the beaker below.  
4.  Because the nutrients are dissolved within the water, as the water passes through the filter, the dissolved nutrients pass through also.  
Therefore, nutrients may be tested for in the coffee filter and in the beaker capturing the excess water.  Any test, either the Biuret reagent for 
protein, Benedict’s solution for carbohydrate, or the Congo red/Sudan 4 test may be performed to prove the absorption of nutrients through a 
selectively permeable membrane based on molecular size.   
5.  Record observations and results in data table.   
 
 
 
 
 


