Section

Animal Science
Unit

Unit 9: Feeds, Nutrients and Digestion

Lesson Title
Lesson 10: Digestion and Absorption Lab

Student Learning Objectives

As a result of this lesson, the student will be able to…

1. Understand the importance of the digestive system in ruminant and  nonruminant animals and the process of digestion. 

2. Examine the effects of various agents on the digestion of starch. 

Time:
Instruction time for this lesson: 80 minutes.

Tools, Equipment, and Supplies

· Materials:  Crackers; hot plate; beakers (2); water; 6 test tubes per group and rack; 
                  iodine solution; Benedict's solution; and corn starch. 

Key Terms. The following terms are presented in this lesson and appear in bold italics:

1.  abomasums

2.amylase
3. carbohydrate

4. catalyst 
     
5.  cellulose,

6. digestion
7. enzymatic digestion

8.  fat

9.  monogastric
10.polygastric 11.   rumen


12.  starch

13. stomach substrate 


Interest Approach

Students will receive a cracker to hold in their mouths.   Students will describe what is happening to the cracker. Have the student write down on a piece of paper what they believe is happening to the cracker.  Discuss what is happening to the cracker.  Was it sweet?

Why is the cracker dissolving?  Discussion will include amylase, starch, and enzymatic digestion. 

Summary of Content and Teaching Strategies

Objectives

1.  Understand the importance of the digestive system in ruminant and  nonruminant animals and the process of digestion. 


2.  Examine the effects of various agents on the digestion of starch. 

Laboratory/Discussion

This laboratory is an excellent way to allow the students to see digestions/absorption of nutrients in a visual manner.  Also provides the perfect opportunity to review the systems covered and create a visual/real life connection to the material covered during the digestion/nutrition units.

Break the class up into groups and have them complete the lab as a group, but they must complete the written section of the laboratory as an individual.  Inform them that the students within the group will be issuing each other a group grade.

-This lab is a review that will allow the students to gain a visual link to material completed but will also encourage them to review notes from previous lessons to complete assignment.

Procedures: 
                    1.  Prepare a 1% starch solution. 
                    2.  Fill a beaker 1/2 full of water & bring to boil. 
                    3.  Add 5 ml of the starch solution to each of the four test tubes. 
                    4.  Label tubes 1 - 6. 
                    5.  Add 2 drops of iodine to test tube #1 and record color. 
                    6.  Add 5 ml of Benedict's solution to test tube # 2, place in hot 
                        water bath for 5 minutes. 
                    7.  Add about 2 ml of saliva to test tube # 3 & # 4.  Mix and 
                        allow to stand for 5 minutes. 
                    8.  Add 2 drops of iodine to test tube # 3 and record color. 
                    9.  Add 5 ml of Benedict's solution to test tube # 4, place in hot 
                         water bath for 5 minutes, and record color. 
                    10.  Add about 2 ml saliva to tests tubes # 5 & # 6. 
                    11.  Add 2 drops of iodine to test tube # 5 and record color. 
                    12.  Add 5 ml of Benedict's solution to test tube # 6, place in 
                           hot water bath for 5 minutes, and record color. 

Students Laboratory Instructions & Grading Rubric

Starch Digestion Lab

Name________________________________________

Date________________

Group #___________________

Complete the lab as a group and follow each step exactly as written.  Remember safety and if you have any questions please ask the instructor.  After each step record what you witnessed and what you predict is happening.  Also record what step this represents in the digestion process.

                    Lab procedures: 
                    1.  Prepare a 1% starch solution. 
                    2.  Fill a beaker 1/2 full of water & bring to boil. 
                    3.  Add 5 ml of the starch solution to each of the four test tubes. 
                    4.  Label tubes 1 - 6. 
                    5.  Add 2 drops of iodine to test tube #1 and record color. 
                    6.  Add 5 ml of Benedict's solution to test tube # 2, place in hot 
                        water bath for 5 minutes. 
                    7.  Add about 2 ml of saliva to test tube # 3 & # 4.  Mix and 
                        allow to stand for 5 minutes. 
                    8.  Add 2 drops of iodine to test tube # 3 and record color. 
                    9.  Add 5 ml of Benedict's solution to test tube # 4, place in hot 
                         water bath for 5 minutes, and record color. 
                    10.  Add about 2 ml saliva to tests tubes # 5 & # 6. 
                    11.  Add 2 drops of iodine to test tube # 5 and record color. 
                    12.  Add 5 ml of Benedict's solution to test tube # 6, place in 
                           hot water bath for 5 minutes, and record color. 


                  

Discussion Questions:

1.  What is present in saliva that caused the breakdown of starch? 


 2.  What is the function of starch in this experiment?  

3.  What is the function of saliva in this experiment?  

4.  Explain the differences between the monogastric and ruminant stomachs. 
                    

5.  Distinguish between foodstuffs that must undergo starch digestion and those that do not. 

6.   How does digestion occur?  

7.  What factors affect digestion?  

8.  How are nutrients from animal feeds made available to support body functions?  

9.  Why are some animal species susceptible to bloat when placed on certain diets? 
                    

10.  Why can cattle, sheep, and goats effectively use forages in their diets, while many other animals cannot? 

11.  What role do enzymes and microorganisms play in digestion? 

Name________________________________________

Date_______________

Student Starch Laboratory Grading Rubric

Assessment:   Student Participation (students will evaluate each other) 

4 x _____= ______ 
Student fully participated in group; demonstrated safe 
                             
procedures 

3 x _____=_______
Student participated when asked by other members; 
                             
demonstrated safe procedures 

2 x_____=________
Student participated when asked by others; 
                             
demonstrated unsafe procedures 

1 x ____=_________
Student's body was in the group, mind elsewhere; did not 
                             
assist group in experiment. 


Total Points:_________

Student Written Starch Laboratory Grading Rubric

Written Assignment 
  4 x ____=______
Student answered questions completely with correct 
                             
grammar. 


  3 x ____=______
Student answered questions completely with minor 
                             
grammatical errors. 


 2 x ____=_______
Student completed questions with incomplete answers 
                            
 and with grammatical errors. 

1x _____=_______
Student did not complete questions; answers with 
                             
grammatical errors. 


Total Points_______
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