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Introduction - A Molecular View
● Enzymes as reaction helpers 

(biocatalysts) (Trivedi, Rathore, Kamble, Goyal, & Singh 2013)

● Pepsin & acidic environments
○ Protein digestion
○ Mucous lining of stomach (Kristo & Pintye-

Hodi 2013)

○ 6 carboxyl groups, H-bonds
○ Valence structures, optimal activity, 

& denaturation (Edelhoch 2002)



Introduction - Pepsin & Human Digestion

● Hydrolyzing Proteins & 
amino acids

● Longevity of digestion
○ 3-4 hrs in stomach (Kondyjoyan, 

Daudin, & Champanelle 2014)

● Pepsin supplements (Do, Kong, Penet, 

Winetzky, & Gregory 2015)



Introduction - Conditions Affecting Denaturation

● Acidic environment
○ pH of 1.0-4.0

● Quaternary structure = 
enzymatic function (Edelhoch 

2002)

● High kinetic energy in 
environment = 
denaturation
○ Irreversible 

denaturation
● Little kinetic energy = 

little enzymatic activity 
(Cadena, Ramos, Peimbert, Hernandez, & Zubillaga 
2011)

TemperaturepH



Hypothesis - Pepsin & Temperature

● Protein substrate = egg whites

Our hypothesis is that the pepsin will break down the 
protein in the egg whites more efficiently at human 

body temperature (37°C) than at any other 
temperature because that is the temperature in 

which pepsin functions in the human body.



Materials & Methods
30x pieces 
egg whites, 
about 0.5 g 

each, record 
initial mass 

-6 tubes/temp.
-temps. @ 1°C, 22°
C, 30°C, 37°C, 50°

C    

2mL 5% pepsin 
solution per tube 
(30 tubes total)

-Incubate 48 hrs
-Measure 
change from 
initial mass



Figure 1. Average change in mass (in grams) of egg white substrate over 48 hours in incubators of 
varying temperatures, as an indicator of pepsin enzyme efficiency and temperature(s) of plausible 
enzymatic denaturation. Error bars represent +/- 1 standard deviation, (*) indicates p-value <α=0.05
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Results - T-Tests & P-Values

1°C 22°C 30°C 37°C 50°C

Mean 
change in 
mass (g)

-0.0370 0.0345 0.05783 0.21667 0.17667

P-value 
compared to 

37°C
 

2.1486x10-4 2.2950x10-4 0.0016424 N/A 0.14364



Discussion - Hypothesis

● Alternative Hypothesis rejected (overall)
○ Egg whites @ 37°C had the highest average change 

in mass, based on means
○ P-value for 37°C & 50°C = rejection of alternative

● 1°C egg whites = only ones w/ average increase in mass
● 50°C & 37°C= very similar trend, indication that pepsin 

can maintain quaternary structure @ high 
temperatures?



Discussion - Limitations & Interpretations
● Sources of error/limitations

○ Water weight lowers change in mass
○ Temperatures may not have been 

constant over the 48 hours
● Alternate interpretations

○ Experiment conducted in incubators and 
not in the human body, could vary results



Discussion - Big Picture
● Importance of study

○ Human digestion (Kondyjoyan, Daudin, & Champanelle 2014)

○ Gastric Health
○ Diseases linked to decreased levels of 

pepsin (Samuels et al. 2015)

○ Optimal body temp. & sickness (Cadena, Ramos, 

Peimbert, Hernandez, & Zubillaga 2011)

○ Enzymes = vital biological molecules (Trivedi, 

Rathore, Kamble, Goyal, & Singh 2013)

● Further research- arctic fish and pepsin 
(evolution) (Carginale, Trinchella, Capasso, Scudiero, & Parisi, 2004)
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