Course:
02.461
Physical Science Applications in Agriculture

Unit 7:
Processing Systems
Lesson 3:
Chemical Processes and Processed Food

QCC:
175, 180, 185, 189
Objectives: 

1. 
Demonstrate how thickening agents work.

2. 
Demonstrate how heat affects gelatin and other thickening agents.

3. 
Describe why calcium is added when making some gel-like foods.

4. 
Describe why an increase in system pressure raises the boiling point of a liquid.

5. 
Demonstrate how other factors affect the boiling point of a liquid.

6. 
Describe what causes the loss of Vitamin C in fruit juices.

7. 
Remove corn starch from corn kernels.

8. 
Describe why cornstarch can be used in a variety of food and industrial products.

9. 
Describe why some food products, like egg whites, thicken when heated.

Teaching Time:


4 Hours
References:

Buriak, Philip & Edward W. Osborne. Physical Science Applications in Agriculture. 
Interstate Publishers, Inc. Danville, IL.  1996.
Materials and Equipment:

See list with each experiment.

Teaching Procedure

Introduction and Mental Set

Display a cup or two of kernel corn that has been shucked.  Also display several bags of corn chips, corn flakes, and taco shells.  (Bring a jar or two of salsa).  Invite the students to enjoy the snack.  Ask them how the kernel corn was converted into the finished product?  The corn underwent some chemical process changes.

Discussion

1. Demonstrate how thickening agents work.

Complete Experiment  #1.  Algin worms pages 365-367.  (Physical Science Applications in Agriculture).

2. Demonstrate how heat affects gelatin and other thickening agents.

Complete Experiment  #1 with different temperatures.

3. Describe why calcium is added when making some gel-like foods.

It results in a three-dimensional network of alginate polymers known as the egg box model (see figure 26-7) (Physical Science Applications in Agriculture).

4. Describe why an increase in system pressure raises the boiling point of a liquid.

Complete Experiment  #2.  Effects of Pressure on Boiling Point, pages 368-369 (Physical Science Applications in Agriculture).

5. Demonstrate how other factors affect the boiling point of a liquid.

Complete Experiment #2.  Effects of Pressure using dissolved sugar and oil.

6. Describe what causes the loss of vitamin C in fruit juices.

Vitamin C can be destroyed by heat and exposure to air.

7.
Remove corn starch from corn kernels.

Wet milling is a process that separates corn into its chemical components - starch, protein, fiber, and oil.  This process is explained on page 377 (Physical Applications in Agriculture).

8.
Describe why cornstarch can be used in a variety of food and industrial products.

Corn is a plentiful food and feed product that is subjected to many physical and chemical operations during processing.

9.
Describe why some food products, like egg whites, thicken when heated.

When eggs are cooked, the protein that inhibits trypsin, a digestive enzyme, is denatured.

Summary

Food processing techniques of today involve many physical and chemical changes in the structure and textural properties of food products.

Evaluation

Laboratory experiments
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