AICE Biology Osmosis Lab: Plasmolysis in Plant Tissue


Background: 

 Water passes through cell membranes from areas of high water concentration to areas of lower water concentration.  This movement of water is called osmosis.  If a cell is placed in an environment in which the concentration of water is less than inside the cell, water will flow from the cytoplasm through the membrane into the environment.  The cytoplasm of the cell shrinks.  In an animal cell the entire cell shrivels.  In a plant cell, the cytoplasm shrinks away from the cell wall. 


A scientist can observe the effects of water loss by observing the shrinking of a cell’s cytoplasm with a microscope.  This observation is a qualitative measurement. 


We have already observed the quantitative effect of osmisis on potato tissue submerged in various sucrose solutions.  Today, you will design and perform a lab to observe the qualityative effects of osmosis on plane cells in various NaCl solutions.

*Asterisked sections must be included in your lab notebook.


*Purpose:  

The purpose of this activity is for you to observe the qualitative effects of osmosis in the cells of an aquatic plant. 


*Materials:  per lab group of 2 people

	3 Microscope slides

3 disposable medicine droppers

3 Coverslips

1 Compound microscope with graticule

1 stage micrometer

1 Forceps 

~15 grams Salt

Spatula
	Access to Tap water 

Distilled water 

Paper towels (use sparingly!)

3 beakers (50 or 100 ml)

Access to the digital balance—share!
1 sprig of aquatic plant



*Instructions for mixing your salt solutions: be sure to account for the mass of your weigh boat when measuring the mass of your salt.

0% = 50 ml distilled water only

5% = 2.5 g salt + 50 ml H2O

10% = 5 g salt + 50 ml H2O

15% = 7.25 g salt + 50 ml H2O



*Procedures:  Qualitative Plasmolysis

1.  Make a wet mount of a leaf of your sprig of aquatic plant. Locate epidermal cells on low power and then on high power of your microscope.

2.  Find some nice cells on the edge of the Elodea leaf.  While you look through the eyepiece have your partner place two drops of 5% sodium chloride solution along one edge of the cover slip near the cells you are observing. Have your partner draw the salt solution across the slide by placing a small piece of a paper towel on the opposite side of the cover slip while you are watching the cells. Observe the effects of the solution on the cells.

3.  Sketch several of the cells that have been bathed in the 5% sodium chloride solution.  Make sure your partner sees what has happened to the cells.  Label the plasma membrane cell wall, and chloroplasts in your sketches.

4.  Switch places with your partner.  While they are looking through the Microscope at the cells you should replace the sodium chloride solution with distilled  water  in the same manner that the sodium chloride was added.

5.  Repeat steps 1-4 with your 10% and 15% solutions; making a new leaf wet mount for each solution.

6. Clean any salt water that may be on your microscope stage and other parts. Wrap your microscope cord and cover your scope with its plastic jacket.
*Data and Observations: for each of your detailed drawings, include a measurement of a “typical cell” in micrometers.  You will use your graticule to measure how wide each cell membrane is. Note: draw the table big enough to record all information—at LEAST one full page, potentially 1.5 pages!
	Observations
	Drawings

	Before adding salt solution


	

	After adding 5% Salt Solution


	

	After adding 10% Salt Solution


	

	After adding 15% Salt Solution


	


*Analysis: Answer all parts of each question below in your lab notebooks.  You do not need to copy down the questions as long as you convey what the question is asking in your answer.  Use pp.54-58 in Jones & Fosbery if you need help.
1.  What happens to the cytoplasm of plant cells when the cells are put in the salt solutions?  Why?  What happens to the cell wall?  Why?

· Cytoplasm / Why:

· Cell Walls / Why:

2.  When the salt solution was replaced by distilled water in the leaf wet mount, did the cells recover? Why or why not?

3.  Will the same thing happen to animal cells when placed in a 15% solution?  Why or why not?

4.  What does this movement of water have to do with homeostasis in a cell?

5.  What would happen to a plant cell when placed in a solution that matched its internal salt content?   Why? What is this solution called?

6.  What organelles in a cell help maintain homeostasis of water content? Describe.

7.  If you were stranded in the middle of the ocean on a small life raft, explain on a cellular level why you might die of thirst.  

*Conclusions:  Please explain 3 important concepts you learned in complete sentences. (You can write on the back of this paper.)
