FSTC 313

FOOD CHEMISTRY LABORATORY

Lab #5: Enzyme-catalyzed reactions
1. Introduction
Browning reactions in fruit and vegetable products result form both enzymatic and non-enzymatic oxidation of phenolic compounds. Browning usually impairs the sensory properties of products because of the associated changes in color and flavor. However, browning is sometimes desirable, as it can improve the sensory properties of some products, such as dark raisins and fermented tea leaves.

Polyphenoloxidases (PPO) are enzymes that catalyze browning reactions in fruits and some vegetables, such as lettuce and potato. The initial products of oxidation are quinones, which then condense to produce relatively insoluble brown polymers (melanins). 
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The most important factors that determine the rate of enzymatic browning of fruits and vegetables are the concentrations of both active PPO and phenolic compounds present, the pH, the temperature, and the oxygen availability. Understanding the details of the enzymatic browning process is necessary in order to control it and to obtain a final product that is acceptable to consumers.
The use of reducing compounds is one of the most effective methods to control PPO browning. Ascorbate, bisulfites and thiol compounds have a direct inactivating effect on PPO, in addition to their ability to reduce benzoquinones. Bisulfite is commonly used to prevent browning of fruits and vegetables; however, there is increasing concern regarding allergic reactions to sulfites in certain individuals, and therefore, the residual concentrations of sulfites have been regulated for different commodities. Sulfites are no longer used in salad bars. In view of the safety concerns associated with sulfiting agents, there is great current interest in ascorbic acid for control of PPO browning.  
2. Objectives
To observe the different methods of controlling enzymatic browning in fruits and vegetables.
3. Materials
· Potatoes and Apples

· Catechol solution (1000 parts per million)

· Acid and Bases: 5% Citric Acid, 0.5 M HCl and 0.5 M NaOH
· Pro-Oxidants: 1% Hydrogen Peroxide
· Reducing Agents: 1% Sodium Sulfite and 5% Ascorbic Acid

· Plastic Weight Boats

· Mandolin 

4.  Methods
Part One: Inhibiting Enzymatic Browning
1.  Using a mandolin cut apples and potatoes into thick slices. Be careful while cutting the blade is  

      SHARP!
2.  Break slices of potato or apple into pieces, and add 0.5 mL of each of the 
prepared solutions to a slice.
3. Let the solutions sit on the apple and potato slices for 5 minutes, then add 0.5 mL of the catechol solution. Let it sit for 10 minutes and record observations.

Part Two: Reversing Enzymatic Browning
5.  Take apple and potato pieces and add 0.5 mL of catechol solution, and let sit for 10 minutes.

6. Add 0.5 mL of the solutions that inhibited browning from Part One, wait 5-10 minutes and record observations.
5.  Results and Discussion
1. Which additive was the best at inhibiting enzymatic browning?
2. Is there a difference in the degree/color of browning between the apple and potato? Did one brown faster than the other?
Thoughts on an Application Note:
Due to consumer demand for fruits and vegetables McDonalds has decided to offer fresh cut apple slices on its menu. However within minutes after slicing and packaging the apples turn brown. You are to write an industrial application note for use by McDonalds, helping the industrial scientists develop methods for controlling browning for their fresh cut apple slices:

· Discuss the mechanism behind enzymatic browning in fruits and vegetables.
· Discuss different ways to control enzymatic browning using both natural and synthetic methods.
· Discuss how the gas composition plays a role in enzymatic browning. Will changing the gas composition affect other properties of the fruit?

· Discuss how the application of an enzyme inhibitor may impact flavor or other sensorial qualities.

