Name _____________________

Physical Science 107 Nanoscience in Society

Photosynthesis: The Natural Solar Cell 

Photosynthesis
Photosynthesis is the plant’s ability to make energy in the form of food by using light energy from the sun, chlorophyll, water, and carbon dioxide. The product made from photosynthesis is glucose, commonly known as sugar. After sugar has accumulated in the plant, it is later converted to the polysaccharide starch, the storage form of sugar. The cereal grains (wheat, rice, corn, oats, barley) as well as tubers such as potatoes are rich in starch.
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Six molecules of carbon dioxide (CO2 ) plus twelve molecules of water (H2O), with light and chlorophyll yields six molecules of oxygen (O2) gas, one molecule of sugar (C6 H12O6), and six molecules water (H2O). Light energy and chlorophyll are necessary components of this reaction. Chlorophyll is the light absorbing plant pigment responsible for giving plants their green color. Chlorophyll is capable of trapping the light energy and splitting water into hydrogen and oxygen. The hydrogen is combined with carbon dioxide and forms complex carbohydrates (sugar) as a byproduct of photosynthesis. 

Today’s lab
We will test if photosynthesis occurred by testing for the presence or absence of starch. 

Part A. Iodine Test for Starch

1. Take 4 test tubes and label them A, B, C, D. Place the test tubes on the test tube rack.

2. In tube A, add 10 drops of substance A.

3. Add a few drops of the Iodine solution (I 2Kl) to the test tube and gently stir to mix it.
4. In tube B, add 10 drops of substance B, and a few drops of Iodine solution gently stir to mix it.
5. In tube C, add 10 drops of substance C, and a few drops of Iodine solution gently stir to mix it.
6. In tube D, add crumbled crackers, and a few drops of Iodine solution gently stir to mix it.
7. Record the results on your lab report. 
A blue-black coloration indicates a positive result for starch. 

A yellow coloration (no change) indicates a negative result for starch. 

Part B. Photosynthesis and the Role of Light

Some of the leaves from a geranium plant, Pelargonium, were partially covered with aluminum foil and then one plant was placed in the light and the other plant was placed in the dark for 48 hours. 

1. Take one leaf with aluminum foil from the geranium plant exposed to light, and take another leaf with aluminum foil from the geranium plant exposed to dark. Keep track of which leaf is from the light exposed plant and which is from the dark exposed plant.

2. Trace the outline of each leaf on your lab report, showing the position of the aluminum foil. Indicate whether it is the upper or the lower part of the leaf, for later reference. 
3. Remove the aluminum foil and test each leaf for the presence of starch.
Starch Test
a. Place a 600mL beaker containing 300mL of tap water onto a hotplate and bring the water to a boil.
b. Keep track of which leaf you are using. Using forceps, place the leaf to be tested into the boiling water for 5 minutes. Placing the leaf in boiling water breaks down the cell walls in the leaf.
c. Remove the beaker from the hotplate using forceps and remove the leaf from the boiling water. Set the leaf aside and place onto a watchglass.
d. In a 250mL beaker, measure 50mL of alcohol. 
e. Create a double-boiler by placing the 250mL beaker containing 50mL of alcohol into the 600 mL beaker containing 100mL of tap water. Place this on the hotplate and bring the alcohol to a boil. 
f. Do not place the alcohol directly onto the hotplate—this is highly flammable.

g. Place the leaf from “step c” into the boiling alcohol until most of the coloration has been removed. 

h. Using forceps, remove the leaf from the alcohol and place it onto the watchglass. Place 10-15 drops of iodine solution to flood it. Note any color changes in the leaf that take place. A dark blue-black reaction indicates the presence of starch. 

i. Repeat the starch test for the second leaf. 

4. Record your results on the lab report. 
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Lab Report: Photosynthesis: The Natural Solar Cell 

Part A: Iodine Test for Starch 

Table 1 Results of the Iodine Test

	Test Tube
	Contents
	Results

	A
	Solution A, iodine 
	

	B
	Solution B, iodine
	

	C
	Solution C, iodine
	

	D
	Crumbled crackers, iodine
	


Based on your results, what compound (sugars, starch) do each of the solutions contain?

A:

B:

C:
D:

Part B: Photosynthesis and the role of Light 

1. Trace the outline of the leaf covered in foil before you perform the starch test. Note the position of the foil, and the upper or lower surface of the leaf. 

a. Leaf in the light




b. Leaf in the dark

2. To the drawing above, add or draw the results of the starch test. Sketch if there are any dark or light regions following the starch test. Make your labels clear. 

3. From your drawing above, describe the distribution of starch as compared to the position of the aluminum foil. 

4. What conclusions can you draw about the role of sunlight and the presence of starch? 
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