Colorado Agriscience Curriculum

Section

Animal Science
Unit

Unit 5: Feeds, Nutrition and Digestion

Lesson Title
Lesson 3: Understanding Nutrients 1: Proteins, Lipids and


Carbohydrates

Agricultural Education Standards

Standard AGS 11/12.3  The student will demonstrate an understanding of physiological processes in agriculturally important animals.


Enabler AGS 11/12.3.5  Determine the sources and use of nutrients.

Science Standards

Standard SCI 3.2  Students know and understand interrelationships of matter and energy in living systems.   

Standard SCI 3.3  Students know and understand how the human body functions, factors that influence its structures and functions, and how these structures and functions compare with those of other organisms.  

Student Learning Objectives 

Objective 1: Be able to discuss sources proteins available for dietary needs

Objective 2: Understand the needs and uses of proteins by the mammal body

Objective 3: Understand the energy content of Lipids 

Objective 4: Understand how carbohydrates contribute to the energy available

Time
Instruction time for this lesson: 50 minutes.

Resources

· Scientific Farm Animal Production, Taylor

Tools, Equipment, and Supplies

· Overheads / PowerPoint 

· Student Note Outlines

· Poster paper

· Colored Pencils 

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


Proteins
Animal By-Products

Seed By-Products

Interest Approach

How many of you know people who are on diets?  What are some of the more popular diets seen in the media today? (South Beach, Adkins, Jenny Craig, ect.) How many of you know what the Adkins diet is?  Great job, it is a high protein, low carbohydrate diet.  The theory behind the Adkins diet is that your body prefers to burn carbohydrates before fat.  By eating a high protein diet and restricting the intake of carbs. We are forcing the body to burn fat cells.  

In our diets, or the diets of our animals, what is the purpose of protein?  Terrific job, the purpose of protein is to build and maintain tissues, hormones, and enzymes throughout the body.  Once the body has repaired any damaged tissue and generated all the new tissue that is needed any additional protein that was consumed is available to be used for energy.  When I say “protein” I would like you to turn to your neighbor and ask them if protein should be used as an ENERGY source in a feed ration.  Write a sentence on why or why not.  “Protein.”  

Ask students for their responses (we are after a no answer because protein is the most expensive portion of any ration.      

Thank you for participating and you all did a great job.  The answer to the question is no, we don’t want to use protein as an energy source for our livestock because it is the most expensive portion of any ration.  Compare the cost of something high in protein in your diet, like a T-bone steak to another nutrient like potatoes.  While we may prefer to have a steak it is much more costly then another feed source lower in protein.  While it is important that we feed our animals enough protein to support growth and maintenance we do not want that animal using protein for energy, it just isn’t economical.  Let’s take this opportunity to take a closer look at good sources of protein.  

Summary of Content and Teaching Strategies

Objective 1
Be able to discuss sources proteins available for dietary needs
Before we go any further it is important that we get a scientific definition of protein so that we can have a more complete understanding of what we are studying.  

Pass out the student outline, and show the top half of slide 2 and allow students to complete their outline.  

Proteins:
Long complex organic compounds that are formed when amino acids are combined with each other into polymers.  They are needed to produce body structures (Muscle, Bone, Organs), for reproduction and lactation.

Now that we have the complete definition in our notes is anyone brave enough to go out on limb and tell me what that definition means in laymen’s terms?  (Direct students to take one minute to write down their interpretation of the definition of protein.  Allow time for students to share responses.)  Let’s start by looking at the first part of the definition, “long complex organic compounds….).  What is an organic compound?  Any organic compound must contain at least one molecule of carbon.  A protein molecule begins as one molecule of carbon, hydrogen, and oxygen. This combination of CHO is the same as a molecule for a carbohydrate.  What makes protein unique is that to this CHO molecule is bonded one nitrogen molecule.  When we test protein in feedstuffs it is this nitrogen molecule that is being tested.  These molecules are combined in a long complex chain.  So we now understand the first part of our definition.  

The second part of the definition is, “they are formed when amino acids combine with each other into polymers.”  Amino acids are the basic building blocks of proteins, when they are combined a protein is formed.  The word polymer means that many small molecules have bonded together to form a large one.  Do any of you have any questions?  

Now we are going to explore the many options that are available for today’s livestock producer to use in a complete ration.  

 Show the remaining portion of slide two and slide three and allow students to complete their outline.  

Protein Sources:
1. Animal By Products

a. 
Tankage and meat scraps

b.
Meat and bone scraps

c.
Blood meal

d.
Fish meal

2.
Dairy products and by-products

a.
Skim milk and buttermilk

b.
Dried skim milk and buttermilk
3. 
Seed by-products

a.
Soybean meal

b.
Soybeans

c.
Cottonseed meal and cake

d.
Linseed meal

e.
Peanut meal

4.
Legume roughages

a.
Dry roughages

b.  
Silage

c.
Pasture

Now that we have an understanding of the sources to obtain protein we are going to use a cartographer e-moment to help cement these concepts into our minds.  When I say “cartographer” I want each of you to find one partner.  You are going to get one piece of poster board and an assortment of colored pencils.  We are going to draw a map of the country side and draw pictures to represent each of the sources.  For example, you could draw the ocean and show a fish factory producing fish meal, or a beef plant producing bone and blood meal. You will have ten minutes to complete this task.  Do you have any questions?  “Cartographer”

Walk around and help students with their maps.  

Objective 2
Understand the needs and uses of proteins by the mammal body

Now that we know good sources of protein and where they can be found we are going to explore what this protein does within livestock and our own bodies.  

Show slide four and allow students to complete their outlines.  

Protein functions  

A.
Develop and repair body organs and tissues

B.
Milk, wool and egg production

C.
Fetus development

D.
Enzyme and hormone construction

E.
Immune antibodies development

F.
Hereditary DNA transmission

The bodies of our livestock, pets, and ourselves have many uses for proteins.  Enzymes, antibodies, many hormones, and substances that help the blood to clot, are all proteins.  Proteins form part of muscles and many cell structures, including the cell membrane.  During the process of digestion, proteins are broken down into amino acids.  After the amino acids have been absorbed by the small intestine, they enter to blood stream and are carried to the liver.  The liver can convert amino acids to fats or glucose, both of which can be used for energy.  However, the animal’s body uses amino acids for energy only if other energy sources are depleted.  Most amino acids are absorbed by cells and used for protein synthesis.  The human body needs twenty different amino acids to carry out protein synthesis, but it can make only twelve of them.  The rest must be consumed in the dies and are called essential amino acids.  

Objective 3  Understand the energy content of Lipids

Fats and oils are also known as lipids.  They contain carbon, hydrogen, and oxygen.  Fats are solid and oils are liquid at room temperature due generally to relative saturation.  Fats contain 2.25 times more energy per pound then do carbohydrates.   

Most fats are composed of three fatty acids attached to a glycerol backbone.  Certain fatty acids are saturated or unsaturated, depending on their particular chemical composition.  Saturated fatty acids have single bonds tying the carbon atoms together, whereas unsaturated fatty acids have one or more double bonds.  

Only small amounts of fat are required in most animal diets.  The addition of fat to the diets of animals improves the palatability, flavor, texture, and energy level of the feed.  The addition of small amounts of fat to the diet has also been shown to increase milk production and to aid in the fattening of meat animals.  Fats are also necessary in the body as carriers of fat soluble vitamins.  

Objective 4  Understand how carbohydrates contribute to the energy available

Carbohydrates are found in both plant and animal tissue.  Carbohydrates contain carbon, hydrogen, and oxygen in either simple or complex forms.  The more simple carbohydrates, such as starch, supply the major energy source for swine and poultry diets.  The more complex carbohydrates, such as cellulose are the major components of the cell walls of plants.  These complex carbohydrates are not as easily digested as simple carbohydrates and they require host or microbial interaction for effective utilization.  Thus, grazing ruminants such as cattle or sheep, make the most effective use of forages, with horses intermediate to the monogastric species.  Glucose and glycogen are carbohydrates stored in animal tissue that provide readily available sources of energy.  

The energy obtained from carbohydrates is used for growth, maintenance, work, reproduction, and lactation.  Carbohydrates come in several forms, with sugars being the simplest.  Examples of simple sugars used in animal feeds are glucose, fructose, and galactose.  Compound sugars include sucrose, maltose, and lactose.  More complex forms of carbohydrates include starch and cellulose.  

Carbohydrates make up about 75 percent of most animal rations, but there is little carbohydrate in the body at any one time.  Carbohydrates in the diet that are not used quickly are converted to fat and stored in the body.  Fat has 2 1/4 times as much energy as carbohydrates. 

Review 
Use Karaoke Moment to help the students remember protein functions.  Break the class into groups of 2 and have them rewrite the song Twinkle, Twinkle Little Star by inserting the important functions and sources of protein.  Change the song to fit the lyrics as needed.  Give them 5 minutes to complete the task.  Have each group sing/recite their song back to the class.  (Karaoke E Moment is an excellent way to connect knowledge learned, although if class is not familiar with this E Moment provides an example of your own to get them rolling.)
Application

Have the students create a personal list of the foods that they consume daily that are high in proteins.  Then allow them to utilize the knowledge that they have learned to explain the importance of the proteins concerning their nutritional health.

S.A.E.

Students with Animal related S.A.E.’s:  Research the feeds that are high in proteins that are feed to their personal animals and determine the role these proteins are playing in the animals diet.

Students with Plant related S.A.E.’s:  Construct a chart that emphasizes the importance of proteins in their crop.  How will high levels of protein affect the marketability of this particular crop?

Student Note Outline:  Importance of Proteins

Proteins:                                                           that are formed when amino acids are combined with each other into polymers.  They are needed to produce                             (Muscle, Bone, Organs), for  ____________________________________.                              
Protein Sources:
1._____________________         

a. Tankage and meat scraps

b.
 ________________
c.
________________
d.
Fish meal

2.
_______________________________________

a.
Skim milk and buttermilk

b.
Dried skim milk and buttermilk
3. 
______________________________________

a.
Soybean meal

b.
___________________

c.
Cottonseed meal and cake

d.
Linseed meal

e.
___________________
4.
______________________________________

a.
Dry roughages

b. ___________________

c.
___________________
Protein functions  

A.
___________________________________________________________
B.
Milk, wool and egg production

C.
___________________________________________________________

D.
Enzyme and hormone construction

E.
___________________________________________________________

F.
___________________________________________________________

Transparency Master

Student Note Outline:  Importance of Proteins

Proteins:

Long complex organic compounds that are formed when amino acids are combined with each other into polymers.  They are needed to produce body structures(Muscle, Bone, Organs), for reproduction and lactation.

Protein Sources:
1.Animal By Products
c. Tankage and meat scraps

b.
Meat and bone scraps
c.
Blood meal
d.
Fish meal

2.
Dairy products and by-products
a.
Skim milk and buttermilk

b.
Dried skim milk and buttermilk
3. 
Seed by-products
a.
Soybean meal

b.
Soybeans
c.
Cottonseed meal and cake

d.
Linseed meal

e.
Peanut meal

4.
Legume roughages
a.
Dry roughages

d. Silage

c.
Pasture
Protein functions  

A.
Develop and repair body organs and tissues

B.
Milk, wool and egg production

C.
Fetus development
D.
Enzyme and hormone construction

E.
Immune antibodies development
F.
Hereditary DNA transmission
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