Cell transport model

Background

You will be setting up a controlled experiment in this lab.  A controlled experiment means that there is only one variable at a time being changed/tested.  You will place cornstarch into a sealed plastic bag, and place this bag into a beaker filled with a dilute iodine solution.  You will allow the bag to remain in the solution, over night.

Most Plastic bags are made from polyethylene – more commonly known as polythene, which is made from crude oil and natural gas, non-renewable resources. Plastic bags are shaped like two identically sized rectangular plastic sheets (usually less than 250 micron thickness) fused together on three of the sides, with one side left for the opening. http://www.packagingknowledge.com/plastic_bags.asp 

Cornstarch is a popular food ingredient used in thickening sauces or soups, and is used in making corn syrup and other sugars. The starch is obtained from the endosperm of the corn kernel. en.wikipedia.org/wiki/Corn_starch  It is a carbohydrate.

Iodine acts as an indicator of starch.  When starch is present, iodine will turn a blue/purple/black color.

Do you think anything will happen either to the cornstarch or the iodine in this experiment?  Please write your ideas in the form of a question.

1. Write your group initials on a beaker with a glass-marking pencil. Then label 3 test tubes as follows (1)”I before”, (2) “I after” and (3) starch.

2. Fill the beaker with 40 ml of iodine solution.  The iodine solution represents the environment outside the model cell.  Cover the outside of the beaker with aluminum foil.
3. Fill the test tube labeled “I Before” one-fourth full with iodine solution, seal with Para film and then set it aside in a test tube rack. Place the empty “I after” test tube in the rack as well.
4. Fill a plastic lunch bag with ~35

5.  ml of starch solution and seal the bag with a twist tie/rubber band.   Be careful not to spill starch onto the outside of the bag. Record the color of the solution in a data table. Then place the bag into the solution in the beaker. The bag represents the cell.

6. Fill the “starch” test tube about ½ full with starch solution. Record the color of the solution; seal with parafilm and then place the test tube in the beaker as shown in the drawing. Let the beaker and its contents stand overnight.

7. The next day, remove the plastic bag and the test tube from the beaker. Record, the colors of the solution in the plastic bag and the test tube tin your data table.

8. Pour a little of the iodine solution from the beaker into the “I after” test tube.

9. Compare the “I before” solution color to the “I after” solution color by holding the test tubes side by side and look down through the openings.  Record the color in your data table.

Questions/Analysis

1. What part of the cell does the plastic bag represent?

2. What was the purpose of placing a glass test tube containing starch solution in the beaker of iodine?

3. When starch mixes with iodine, the mixture turns blue. What can you infer about the contents of the plastic bag the day after you set up the experiment?

4. Did starch move out of the bag? Give a reason for your answer.

5. Did iodine move into the bag? Give a reason for your answer.

6. Based on your results, was the model cell membrane permeable or impermeable to iodine? To starch?

7. Cell membranes contain small holes or pores. Pore size may determine why some chemicals can or cannot pass through a cell membrane. In your model, how might the size of the membrane pores compare to the size of the iodine molecules. Explain.

8. In your model, how might the size of the membrane pores compare to the size of the starch molecules. Explain.

9. What are the controls in this experiment? What was the manipulated/independent variable? What was the responding/dependent variable?

10.  Was this an example of active or passive transport?

