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[Macromolecules, The Big Four]

Download all Associated Files for this lesson from our Website


Summary: 
This lesson covers the function and structure of macromolecules (carbohydrates, proteins, lipids, and nucleic acids). The lesson plan includes a PowerPoint presentation, lab experiment and worksheet, a YouTube video, and links to an online lesson and quiz.

Keywords: macromolecules, carbohydrates, protein, nucleic acids, lipids, enzyme, nutrient, activation energy, 
Subject TEKS: 
Science: 
TEKS:  7.6C 
Recognize how large molecules are broken down into smaller molecules such as carbohydrates can be broken down into sugars.

Biology 9.A 
Compare the structures and functions of different types of biomolecules, including carbohydrates, lipids, proteins, and nucleic acids.

Florida Standards:
SC.912.L.18.1

Describe the basic molecular structures and primary functions of the four major categories of biological macromolecules. 


SC.912.L.18.In.a 
Identify that carbohydrates, fats, proteins, and nucleic acids (macromolecules) areimportant for human organisms. 

Grade Level:
Target Grade: 9

Lower Bound: 7

Learning Objectives: 

· Recognize how large molecules are broken down into smaller molecules.
· Compare the structures and functions of macromolecules.
· Describe the basic molecular structures and primary functions of the four major categories of biological macromolecules.
· Identify the functions of carbohydrates, fats, proteins, and nucleic acids.
Time Required: ~ 2 Class Sessions

Materials: 

· PowerPoint Presentation
· The Big Four – Molecules Pre Lab Question Worksheet & Lab Handout

· The Big Four – Molecules Lab supplies:

· Test Tubes (5 per group)
· Distilled Water

· Glass Marking Pencil

· Graduated Cylinder 

· Apple Juice

· Test Tube Rack

· Paper Bags (5 per group)
· Pipette

· Biuret Reagent

· Potato Solution 
· Hot Plate

· Beaker

· Oatmeal Solution

· Test Tube Holder

· Whole Milk

· Benedict’s Solution

· Iodine

· Cooking Oil

· Gelatin Solution

· Yogurt


Expendable Activity Cost Per Group [in dollars]: < $10
Background and Concepts for Teachers: 

This lesson covers the function and structure of the four common macromolecules (carbohydrates, proteins, lipids, and nucleic acids). The role of enzymes are also covered and discussed. Carbohydrates function as the main energy source of the body. Carbohydrates are formed of carbon, hydrogen, and oxygen atoms with a ratio of 1:2:1. Carbohydrates are composed of saccharides. The smallest unit of saccharides is a monosaccharide. Monosaccharides combine together to form disaccharides Oligosaccharides are chains of 3-10 monosaccharides. Polysaccharides are the largest unit of carbohydrates. Complex carbohydrate molecules are broken down into simple sugars. Activation Energy is the energy needed to start a reaction. An enzyme is a protein catalyst that speeds up biological reactions by lowering the activation energy. Proteins are nutrients which contain materials the body uses for growth and repair. Proteins are made of Carbon, Hydrogen, Oxygen and Nitrogen. Proteins are large molecules made up of combinations of amino acids. Amino acids are bound together to form chains that are called peptides. Proteins are formed of combinations of large peptides chains; this is referred to as polypeptides. Lipids function as stored energy, insulation for the body, and assist absorption of certain vitamins. Lipids are large molecules that can be categorized as fats or oils. Lipids are composed of triglycerides. These molecules are made up of carbon, hydrogen, and oxygen atoms. Bile and enzymes in the small intestine break lipids down into small molecules of fatty acids and glycerol. Nucleic Acids store and carry genetic information. All nucleic acids are made from combinations of nucleotides. Nucleotides are made of three parts:
1. A five-carbon sugar 
2. A base that has nitrogen (N) atoms
3. An ion of phosphoric acid known as phosphate (PO43-) 

Vocabulary / Definitions: 
· Nutrient: Components in food that provide materials and energy the body needs for it to function. 

· Activation Energy: The energy needed to start a reaction

· Enzyme: A protein catalyst that speeds up biological reactions by lowering the activation energy

· Carbohydrate: The main energy source of the body (sugar and starch). Carbohydrates are formed of carbon, hydrogen, and oxygen atoms.
· Protein: Is a nutrient made up of amino acids. These large molecules contain carbon, hydrogen, oxygen, and nitrogen. 
· Lipid: Are large molecules that can be categorized as fats or oils. These molecules are made up of carbon, hydrogen, and oxygen atoms. Lipids are broken down by enzymes into small molecules of fatty acids or glycerol. 

Lesson Introduction / Motivation: 
The second slide of the PowerPoint presentation asks “Why are Macromolecules important to the Human Body?”  Use this question to get the class involved and see if any of the students can give a correct answer. The slide reveals the following functions of macromolecules as some reasons why they are important to the human body: Carbohydrates are the body’s main source of energy. Lipids provide stored energy reserves. This allows us to survive when carbohydrates are not being supplied to the body.  Protein helps us stay strong, by forming new bones and muscles, and helping us fight diseases. Nucleic acids are responsible for making each person functional and unique; they are the blueprint for our genetic structure. 
Presentation/Explanation: 
Use the “Macromolecules, The Big Four” PowerPoint presentation to cover the material. This presentation gives an overview of the functions and structures of carbohydrates, protein, lipids, and nucleic acids. Also, there is a YouTube video embedded into the last slide of the presentation as an optional lesson extension.
Activity/Application:
· The Big Four – Macromolecules Lab
Pre-Activity Instructions for Teacher
Download “The Big Four – Macromolecules Lab Instructions” and the corresponding “The Big Four – Macromolecules Lab Questions and Worksheet” for each student. The lab instructions and the worksheet should be given to the students after the PowerPoint presentation and before the lab activity is scheduled. The students should have completed the pre-lab questions section of The Big Four – Macromolecules Lab Questions and Worksheet and formed their hypothesis before beginning the lab experiment. This would also be a great homework assignment or could all be done in one class period. 
· On the Date of the Lab Activity
Have the materials set out for the students.  Each lab group will need 5 test tubes, 5 brown paper bags, 1 glass marking pencil and a beaker (for a hot water bath).
Each group will also need a small amount of each food sample (a 1/8th cup would be more than enough). These food samples should include: potato solution, oatmeal solution, cooking oil, gelatin solution, yogurt, and whole milk. The students will need access to a bottle of Benedict’s Solution, Iodine, Biuret Reagent, and distilled water, along with a pipette for each. Also, it is recommended to have the hot plates plugged in to later be used for the hot water bath. Help guide the students in following the instructions on the “The Big Four – Macromolecules Lab Instructions”.
Lesson Closure: 
The data table and the last three questions on the lab worksheet should be completed at the end of the lab, or assigned as homework.  

Assessment/Evaluation: 
The completed lab worksheets can be used to assess comprehension of the lesson.
Lesson Extensions: 
1. Watch the fun YouTube video of a teacher rapping "Molecules Gone Wild (Bio Style)" 
http://www.youtube.com/watch?v=nt9u7CfVoc4 
2. Online lesson and quiz over macromolecules:
http://bcs.whfreeman.com/thelifewire/content/chp03/0302002.html 

Safety Issues: 
In the “The Big Four – Macromolecules Lab”
1. Biuret Reagent contains a strong base. If a student gets it on their skin, they should wash it off immediately with water

2. Iodine should be used with caution since it can stain skin and clothing
Resources: 
· "Molecules Gone Wild (Bio Style)" http://www.youtube.com/watch?v=nt9u7CfVoc4
· Online lesson and quiz over macromolecules:
http://bcs.whfreeman.com/thelifewire/content/chp03/0302002.html
References: 

· http://biology.unm.edu/ccouncil/Biology_124/Summaries/Macromol.html
· http://www.chem4kids.com/files/bio_intro.html
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