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Lesson Summary: 
         As an extension lesson with any photosynthesis lesson, this activity explores pigments within plant leaves.  While throughout most of the year, leaves appear only green, but as autumn an winter approaches, leaves began to change colors and reds, yellows, purples, and browns become more prevalent than green.  This phenomenon is explained using the PowerPoint presentation and hands on chromatography to separate pigments present within leaves.
          This lesson would be an appropriate companion with the paper chromatography lesson also in DLC requests.
Subject: 

· Science: Earth Science, Science as Inquiry, Life Science
Grade Level: 

· Target Grade: 8 

· Upper Bound: 10
· Lower Bound: 6
Time required: 1 - 90 min class or 2 - 45 min classes

Authors: 
Graduate Fellow Name: Erin Anitsakis
 
Teacher Mentor Name: Pamela Donald
Date Submitted: 11/30/05
Date Last Edited: 01/02/05 

Lesson Introduction / Motivation:
What do autumn leaves and ripening bananas have in common?


The green color in unripe bananas comes from chlorophyll, the same pigment that gives green leaves their color. As bananas ripen, the chlorophyll breaks down and disappears, revealing the yellow color which has been there all along. The yellows and oranges of autumn leaves are also revealed as their chlorophyll breaks down. Of course, other changes also occur as bananas ripen: the starches change to sugar and the flesh softens as pectin (a carbohydrate) breaks down.

. 

Lesson Plan: 

This lesson can be done in either one 90 min class or two 45 min classes.  If it needs to be done over two days, the leaves can stay in the alcohol overnight.

· Review photosynthesis and introduce pigments to the students using ChangingColorsofLeaves PowerPoint presentation.
· Explore pigments in leaves with the Laboratory Projects 1 and 2.
LAB SAFETY PRECAUTIONS:
· Students should wear protective clothing and eyewear while working with the alcohol and heating units.

PROJECT 1 - Separate Colors in a Green Leaf using Chromatography

1. Collect 2-3 large leaves from several different trees. Tear or chop the leaves into very small pieces and put them into small jars labeled with the name or location of the tree. 

2. Add enough rubbing alcohol to each jar to cover the leaves. Using a plastic knife or spoon, carefully chop and grind the leaves in the alcohol.
SAFETY NOTE: Isopropyl rubbing alcohol can be harmful if mishandled or misused. Read and carefully follow all warnings on the alcohol bottle. 

3. Cover the jars very loosely with lids or plastic wrap or aluminum foil. Place the jars carefully into a shallow tray containing 1 inch of hot tap water.
SAFETY NOTE: Hot water above 150 F can quickly cause severe burns. Experts recommend setting your water heater thermostat no higher than 125 F. 

4. Keep the jars in the water for at least a half-hour, longer if needed, until the alcohol has become colored (the darker the better). Twirl each jar gently about every five minutes. Replace the hot water if it cools off. 

5. Cut a long thin strip of coffee filter paper for each of the jars and label it. 

6. Remove jars from water and uncover. Place a strip of filter paper into each jar so that one end is in the alcohol. Bend the other end over the top of the jar and secure it with tape. 

7. The alcohol will travel up the paper, bringing the colors with it. After 30-90 minutes (or longer), the colors will travel different distances up the paper as the alcohol evaporates. You should be able to see different shades of green, and possibly some yellow, orange or red, depending on the type of leaf. 

8. Remove the strips of paper, let them dry and then tape them to a piece of plain paper. Save them for the next project. 

PROJECT 2 - Separate Colors in a Fall Leaf using Chromatography

1. Repeat step (1)-(8) from Project 1, this time using leaves that have changed color. You may have to wait much longer in steps (4) and (7). There is normally much less of the other colors in the leaves compared to the green chlorophyll. 

Materials

· leaves 

· small jars (baby food jars work well) 

· covers for jars or aluminum foil or plastic wrap 

· rubbing alcohol
· paper coffee filters 

· shallow pan

· hot tap water

· tape

· pen 
· plastic knife or spoon

· clock or timer
· protective clothing and eyewear


Background & Concepts for Teachers: 

Leaves are nature's food factories. Plants take water from the ground through their roots. They take a gas called carbon dioxide from the air. Plants use sunlight to turn water and carbon dioxide into glucose. Glucose is a kind of sugar. Plants use glucose as food for energy and as a building block for growing. The way plants turn water and carbon dioxide into sugar is called photosynthesis. That means "putting together with light." A chemical called chlorophyll helps make photosynthesis happen. Chlorophyll is what gives plants their green color. 
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As summer ends and autumn comes, the days get shorter and shorter. This is how the trees "know" to begin getting ready for winter. 

During winter, there is not enough light or water for photosynthesis. The trees will rest, and live off the food they stored during the summer. They begin to shut down their food-making factories. The green chlorophyll disappears from the leaves. As the bright green fades away, we begin to see yellow and orange colors. Small amounts of these colors have been in the leaves all along. We just can't see them in the summer, because they are covered up by the green chlorophyll. 

The bright reds and purples we see in leaves are made mostly in the fall. In some trees, like maples, glucose is trapped in the leaves after photosynthesis stops. Sunlight and the cool nights of autumn cause the leaves turn this glucose into a red color. The brown color of trees like oaks is made from wastes left in the leaves. 
· See notes in the PowerPoint for more information on chlorophyll and accessory pigments.
Vocabulary / Definitions: 

· Photosynthesis – The process in green plants and certain other organisms by which carbohydrates are synthesized from carbon dioxide and water using light as an energy source. Most forms of photosynthesis release oxygen as a byproduct
· Capillary Action – the movement of liquid within the spaces of a porous material due to the forces of adhesion, cohesion, and surface tension.

· Chromatogram – the graphic record produced by chromatography. 

· Chromatography – a laboratory technique that separates components within a compound by utilizing the differential affinities of the components for a gas or liquid mobile medium and for a stationary adsorbing medium through which they pass.

· Solubility – the quality, condition, or degree of being soluble or solvable.
· Solute – a substance that is dissolved in another substance to form a solution.

· Solvent – a substance that dissolves other substances to form a solution. 

· Stationary Medium – the part of the apparatus that does not move with the sample (stationary phase).

Multimedia Support and Attachments: 

· ChangingColorsofLeaves power point presentation
References:  

· http://www.sciencemadesimple.com/leaves.html
· http://www.esf.edu/pubprog/brochure/leaves/LEAVES.HTM


Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 



