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I. General Description of Lab.


Cells are composed of a complex organization of molecules that behave according to specific physical and chemical properties. Cells must, constantly, adapt to an ever changing environment. One aspect of this “adaptation” is the process of osmosis. This process involves the movement of water, through a semi-permeable membrane, from an area of high concentration to an area of low concentration.

In this lab you will observe osmosis occurring through membranes of potato cells. Four different solutions will be employed, each with a different concentration of sucrose. Before the lab, please become familiar with the terms “hypotonic”, “hypertonic”, and “isotonic”.

II. Lab Materials

1 --  Vernier Gas Pressure probe 
1    -   large potato or sweet potato
1 -   Set of sucrose solutions ( 100 ml of each )…  0.0 M, 0.33 M, 0.67 M, and 

                                                                                                                       1.0 M

1    -   thick rubber band
1    -   ring stand with clamp

III. Lab Procedure

A. Set up the gas pressure probe by clamping the sensor toward the top of the ring stand

B. Using a chemical spatula, bore out four reservoirs or wells the same diameter as the stopper attached to the sensor. Make the depth of each well about 0.5 cm deeper than the stopper’s height. Allow about 1 – 2 cm between each well. Rinse with tap water and blot dry.

C. Fill well #1 with 0 M sugar solution (distilled water). Let the solution set for 5 minutes.

D. After the 5 minutes are up, empty the 0 M sugar solution from the well and refill with fresh 0 M solution.
E. Place the stopper firmly into well #1. To hold the stopper secure, use a heavy rubber band around the potato. An alternate method is to use string with a pencil passing through the string on the bottom of the potato. Then turn the pencil in a circular pattern to twist and tighten the string.
F. Let the potato rest for 3 minutes.

G. Collect data on gas pressure at 20 second intervals for 20 samples.

H. As data is collected, add 0.33 M sucrose to well #2. Allow to set for 5 minutes.

I. Disconnect the plastic tubing from the stopper. Transfer the stopper from well #1 to well #2. Reconnect the tubing and collect pressure data for 20 sec intervals and 20 intervals.

J. Repeat the same procedure for 0.67 M sugar in well #3 and for 1.0 M sugar in well #4.
K. Construct four separate graphs with time on the x-axis and pressure on the y-axis. For each graph identify the rate of pressure change using either slope calculations or linear regression calculations. 

L. Construct a graph showing the sugar concentration on the x-axis and rate of pressure change on the y axis.
IV. Questions and Discussion

A. Does a loss in pressure indicate movement of water into potato cells or out of potato cells?

B. Did most of the solutions lose or gain pressure?

C. Which solutions would you identify as hypertonic to the cells of the potato?

D. Which solutions would you identify as hypotonic?

E. None of the solutions were isotonic. Based on your data, predict what the molarity of isotonic solution might be. Explain.

F. Why do neglected plants wilt, according to your understanding of osmosis?

G. How does watering a wilted plant result in a plant reaching turgor ( the state of normal plant rigidity? * Hint--  Plant cells are held to a limited, maximum volume by the rigid cell walls. 
