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PPO reaction leading to 

enzymatic browning



Enzymatic Browning of Fruits : 
Experiment

• Apple (or potato, banana, etc.) slice is put in 
each of the following solutions.  The browning is 
observed at 5, 10 , and 20 minutes.

• Control (no solution; open to air)

• Water Only

• 0.1% acetic acid

• 0.1% citric acid

• 0.1% ascorbic acid



Enzymatic Browning Experiment: Control

5 min 20 min10 min

Browning of apple piece is evident, increase with time → action of PPO



Enzymatic Browning Experiment: Water

H2O – Oxygen is necessary for the browning 

reaction; Immersion in H2O restricts the 

available oxygen

5 min 20 min10 min



Enzymatic Browning Experiment: 

0.1% Acetic Acid

Acetic acid – a strong organic acid; 

Reduces the pH below 3.0 and irreversibly 

inactivates the enzyme

5 min 20 min10 min



Enzymatic Browning Experiment: 

0.1% Citric Acid

Citric acid – acts as a chelating agent; complexes 

copper ions that are necessary for enzyme activity

5 min 20 min10 min



Enzymatic Browning Experiment: 

0.1% Ascorbic Acid

Ascorbic acid – Acts as antioxidant; Oxygen 

preferentially oxidized the ascorbate and not the 

phenolic compounds

5 min 20 min10 min



Applications of Food Enzymes
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