
   LABORATORY
INVESTIGATION

 The Digestion of Protein by Pepsin
Teacher Instructions

In this investigation students observe the digestion of protein by the enzyme pepsin and acquire 
practice using the methods of science. Both experiences are enriched by microcomputer based data 
collection.

Time 
 One double lab period - 1 and 1/2 periods to run the experiment and to print out the data; 1/2 period to 
exchange data with other teams and to begin analysis of the data collected.

Vernier Equipment
LabPro Interface, Colorimeter

Materials
safety goggles. 5 vials pHydrion Papers (range 1 - 11), dilute HCl, I  hard boiled egg, 4 grams (1:10000) 
pepsin, 1 blender (Waring type), 5 4" X 4" glass plates, 5 glass stirring rod, distilled water, 5 rinse 
bottles, 5 graduates 10 ml, 10 beakers (50 ml), 5 ml pipettes. 1 ml pipettes

Safety
It is necessary for students to wear safety goggles when working with the liquids in this laboratory. 
Tell the students to be especially careful when working with the hydrochloric acid. Any spills or drops 
on the table surfaces must be cleaned up immediately. Students also need to be reminded to wash their 
hands each day before leaving the laboratory.

Preparations
1. The pepsin stock solution is prepared on the day of the laboratory by dissolving 4 grams of 

pepsin powder (1:10000) in 200 ml. of distilled water. This stock solution is the 100% enzyme 
concentration used in the investigation. Dilute 50 ml. of stock solution with 25 ml. of distilled 
water  to make 75 ml. of 66% enzyme solution. Dilute 25 ml. of stock solution with 50 ml. of 
distilled water to make 75 ml. of 33 % enzyme solution. Distilled water (100 ml.) is used as the 
0% enzyme solution. These solutions should be stored in a refrigerator when not being used.  
Distribute 10 ml. of each solution ( 100%, 66%, 33%, and 0%) to each laboratory team as needed 
during the laboratory class period.

2. One hard boiled egg is sufficient to prepare 800 ml. of protein suspension. Boil the egg to 
hardness, remove the shell, cut the egg in half and throw away the yolk. Place the hard egg 
white (albumin) in a blender with 100 ml. of distilled water. Blend the mixture at low speed 
and then high speed.  Add another 100 ml. of distilled water and blend for several minutes.  
The blending should produce a suspension of very fine egg white particles and water. Filter the 
suspension through several layers of cheesecloth to remove any large particles of egg white.  
Add distilled water to the filtrate to make a volume of 800 ml. of suspension. The absorbance of 
this solution should be between 0.9 and 1.0 when the wavelength of light is set to 430 nm. The 
egg white suspension should be at room temperature when it is used but keep it refrigerated at 
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other times. 

3. Dilute hydrochloric acid is made by mixing 25 ml. of concentrated HCl with 150 ml. of distilled 
water.  The acid is used to set the pH of the egg white solution to 2.  This usually takes about 5 
drop of dilute acid for each 100 ml. of egg white. The teacher should prepare the egg white 
acid stock solution before the laboratory. It is also necessary to have a second stock solutioin of 
egg white without the acid. 400 ml of each should be more than sufficient for a single 
laboratory. 

4. See the Vernier rmanual for general information about the colorimeter. It is necessary to 
calibrate the colorimeter before it is used (see manual page 4 item 3). It is  also necessary to 
select the wavelength of the light. For the egg white solution select 430 nm. The absorbance of  
the acid and egg white solution at zero time should read between 0.80 and 0.95. If the reading is 
greater than 0.95 dilute the egg white stock solution with distilled water. If the absorbance is 
less than 0.80 add more egg white to the solutiion. If the egg white solution is too concentrated 
the colorimeter will be unable to detect changes in absorbance. This will delay the start of the 
instrument's ability to detect the clearing  process and result in an extention of the time needed 
to complete the laboratory. 

5. Students should be cautioned not to spill liquids into the colorimeter’s sample cell. The cuvette 
must always be covered before it is placed in the sample cell.  Also, one of the clear sides of the 
cuvette must face the arrow above  the sample cell. It is good practice to place a small mark on 
the top edge of one of the clear sides of the sample cell. Always face the side of the cuvette 
with the mark towards the arrow. 

6. Laboratory time is valuable and some of it could be saved by having one person or team 
complete steps 5, 7 and 8 for the class. These steps were included to draw attention to the 
conditions of the experiment held constant. Shared data may serve the same purpose!

7. A common source of error is incomplete mixing of the enzyme and the egg white solution.  
Remind the students to follow carefully the procedural steps as given in the laboratory. To 
ensure thorough mixing, the egg white-acid solution is always poured into the cuvette 
containing the enzyme. To avoid foaming, the substances are never shaken.

8. After the students have printed their graphs, it will be important to help them firm up in their 
minds the chain of events that are represented by the line on the graph. They will need to 
associate mentally the graph's line with the clearing of the solution and the clearing with the 
digestion of the egg white by the enzyme. In addition, the slope of the line must be seen to 
represent the rapidity (rate) of the enzyme's action on the egg white. They should observe that 
the rate is constant and the slope of the line linear, only during a short initial time period. As 
time progresses, they should see that the line of the graph curves and that this shows the 
enzyme is working less efficiently. Student discussion of limiting factors and identification of 
the limiting factor in this chemical reaction should then be undertaken to complete the data 
analysis.

9. It will be necessary to review the procedure for determining the slopes of the graphs produced.  
You may wish to refer the students to the procedure used in the Fermentatioin Lab or just go over 
the entire process again. The making of a graph from a series of other graphs is always a 
conceptual leap and may need further explanation and discussion.

10. Sample sets of data follow.

Page 2



0.0043
0.0431
0.0711
0.0723

0.004366
0.043100
0.001185
0.001205

0%
33%
66%
100%

Absorbance/minAbsorbance/secEnzyme Concentration %

Table 2. Rate of Protein Digestion
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             Table 1.    Protein Digestion

pH

Pepsin

Dilute HCl

Egg White

Acid - Egg White mixture

Temperature

Air

Acid - Egg White mixture

Appearance

Acid - Egg White mixture before digestion

Acid - Egg White mixture after digestion
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0.076
0.072
0.068
0.064

0.06
0.056
0.052
0.048
0.044

0.04
0.036
0.032
0.028
0.024

0.02
0.016
0.012
0.008
0.004

R
e
a
c
t
i
o
n
 
R
a
t
e
 
A
b
s
o
r
b
a
n
c
e
/
m
i
n

Enzyme Concentration %

Change in Digestion Rate with Enzyme Concentration

Series 1
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