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Observing Plasmolysis in Elodea through Digital Microscopy
Standards:

3.2.10B Apply process knowledge and organize scientific and technological 

              phenomena in varied ways.

3.2.10C Apply the elements of scientific inquiry to solve problems.

3.3.10A Explain the structural and functional similarities and differences found 

              among living things.

3.7.10A Identify and safely use a variety of tools, basic machines, materials and 

              techniques to solve problems and answer questions.

3.7.10B Apply appropriate instruments and apparatus to examine a variety of 

              objects and processes.

3.7.10D Utilize computer software to solve specific problems.

Introduction and background:

All cells require the exchange of material with their external environment. Food, water and oxygen must be able to enter the cell while carbon dioxide and metabolic wastes must be able to leave the cell. Cells maintain a delicate balance with their environment.  


All cells have a membrane that encloses the cell. This membrane plasma membrane both isolates the cell and allows selective interactions between the cell and its environment.  The plasma membrane is selectively permeable, allowing some molecules to pass through while barring others from passing through. In plant cells, a rigid cell wall surrounds the plasma membrane. The cell wall provides support and protection to the plant cell. Plant cells also contain chloroplasts, which can capture energy directly from sunlight and store it in sugar molecules.  Chloroplasts are typically oval and appear green due to the presence of the green pigment, chlorophyll.  


The molecules of most materials enter or leave a cell by the process of diffusion. Water enters or leaves by a related process called osmosis. In either diffusion or osmosis, the molecules will move from an area of high concentration to an area of low concentration. Some molecules, like salt, are not able to pass through the plasma membrane. 



Plasmolysis occurs when a plant cell’s membrane shrinks away from its cell wall.  This phenomenon occurs when water molecules move out of the cell and into the extracellular (outside cell) fluid.    


In this exercise, you will observe both normal plant cells and plasmolyzed plant cells observing changes in the internal structure of the cell.  The plant we will be using is a common aquarium plant called Elodea.

Guiding Questions:

1. Define the term osmosis.
2. Is each of the following permeable to the cell membrane? (yes or no.)

Water –

Salt – 

3. What do you think will happen to a cell placed in a strong salt solution?

Vocabulary:
Diffusion - The  movement of molecules from an area of higher concentration to an area of lower concentration.
Osmosis - The movement of water molecules through a membrane from an area of higher concentration to an area of lower concentration.
Concentration - The amount of a dissolved substance present in a solution. Concentration is usually expressed as a percent.

Plasmolysis - The shrinking of a cell caused by the movement of water out of the cell.
Elodea - A common aquarium plant with leaves that are two cells in thickness.
Chloroplast - A small green organelle found in plant cells. Chloroplasts are the organelles that carry out the process of photosynthesis.
Hypertonic - A solution that has a higher concentration of dissolved material than the cytoplasm of the cell. This means it will have a lower concentration of water. Water will move from the inside of the cell to the outside causing the cell to shrink.
Hypotonic - A solution that has a lower concentration of dissolved material than the cytoplasm of the cell. This means it will have a greater concentration of water. Water molecules will move from the outside of the cell to the inside causing the cell to swell and possibly burst (if a cell wall is not present).
Isotonic - A solution that has the same amount of dissolved substances as the cytoplasm of the cell. This means that the concentration of water will be the same both inside and outside of the cell. Water will move equally into and out of the cell (equilibrium) and the cell remains unchanged.
Materials:
Boreal Digital/Analog Research Microscope
Dropper


Laptop computer




6% Salt Solution
Floppy disc





Tap Water



Slide and Cover Slip




Forceps
Kim wipes





small beaker




Elodea
Safety:
1. Exercise caution when handling slides and microscopes.
Prelab Questions:
Procedure:
A.  Creating a Wet Mount of Elodea
1. Set up the microscope and laptop computer.
2. Prepare a wet mount slide of an Elodea leaf. (Instructor will demonstrate method.)

3. Place slide on the microscope stage. Focus on low, medium, and high power.
B.  Saving a Still Image of Normal Elodea Cells

1. Open “Motic Images” software. Click on movie camera icon to open capture screen.  Make sure that the microscope is set to communicate with the computer.
2. Make sure that the image to be saved is in focus under high power (40X) on the computer screen (The focus of the image may be slightly skewed from the microscope; focus to the computer screen).

3. Click on “Capture” and then “Still Image” then close the smaller “active” window.  Open the saved picture on the right-hand side of the screen by clicking on it once.
4. Locate the “Text” tab found on the lower left hand corner and click on the tab.
5. Click on “A” then click on the image where you would like to insert a label. 
6. Type “Normal Elodea Cells” along with the total magnification power (TMP) used (40x, 100x, or 400x). Choose the font size, color (make sure label is visible), etc. (You may move the text around by clicking on it and dragging it.)  
7. Repeat steps 4 – 6 to identify your group or group members and the class section. 

8. If desired, go to: “File, Save as, Travel or Flash drive”. Name and save the image as a jpg. file. You may also save to the desktop if applicable.
C.  Measuring Average Area of Normal Elodea Cells
1. If the Normal Elodea Cell image is not still open from Part B, open it by clicking   once on the image.
2. Go to: “Measure” tab on the tool bar and select change “lens” to the proper objective (40X).  

3. From top tool bar, select “irregular” icon.  Choose the BLUE irregular and not the red “irregular marquee” icon.  (The cursor will become the shape of a cross.)
4. Place the center of the cross on the plasma membrane of any complete cell.  Left click and drag the mouse to trace the perimeter of the cell.

5. After tracing the cell, release the left mouse button.  A box will appear that displays the area of that particular cell.  Record the area in Table 1 below.  

6. Repeat steps 3-4 to trace four more cells.  Record all areas in Table 1.

7. Determine the average cell area for Normal Elodea Cells and record it in Table 1.

8. If desired and available, print your image.  Go to “File” then “Print”. Select “Whole Page” then click “OK”.  Select the proper printer (see instructor) then “OK”.

D.  Plasmolysis of Elodea Cells

1. Add several drops of 6% salt solution with a dropper to one side of the same Elodea wet mount and draw solution through with a paper towel or Kim wipe touching the opposite side.   (DO NOT USE A DIFFERENT LEAF!)
2. Wait 3 minutes before observing the cells

3. Observe the leaf under low and high power. Note the location of the chloroplasts in relation to the cell. Record your observation below.
4. Follow the steps from Part B and C and label image as “Plasmolyzed Elodea Cells”.  Record your data in Table 1 under “Plasmolyzed Elodea Cells”.
Data:

Table 1 - 

	Normal Elodea Cells
	Plasmolyzed Elodea Cells 

	Cell Number
	Area (sqµm)
	Cell Number
	Area (sqµm)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Average Cell Area
	
	Average Cell Area
	


Questions:
1. How is digital microscopy beneficial in the field of science?
2. Make a drawing to show how the plasmolyzed cell differs from the normal cell. (As an option, you may include prints of your captured images.)

	
	Normal Elodea Cell
	Plasmolyzed Elodea Cell

	
	
	


3. What effect did salt have on cell size? Explain.
4. What is plasmolysis?  How does plasmolysis occur?
5. Look at the vocabulary at the beginning of the lab; is the salt solution hypertonic, hypotonic or isotonic to the Elodea cells?
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