Cell Observation Activity
Names: ______________________________________________ Period: ___ Lab Number: ____ Score: _____
Introduction:     For approximately 200 years biologists have recognized a cell as the basic unit of life. All organisms are composed of cells. A cell is composed of many smaller parts called organelles which contribute to its total operation. Although most cells are only visible when viewed through a microscope, they range greatly in size and shape. One of the largest cells is the Ostrich egg and some of the smallest are bacteria. Cells resemble eggs, irregular shaped pancakes, columns on Greek buildings, while others look like miniature trees with roots systems and branches like the nerve cell. Despite these differences, all cells have a similar fundamental design and share many features. Many cellular organelles are found in most types of cells. There are also two types of cells Procaryotic and Eukaryotic. Procaryotic (bacteria as an example) have only one type of organelle (ribosomes) while Eukaryotic (plant, animal, protists, and fungi) have many. Knowledge of the basic structure of cells is necessary in order to understand life processes of both simple and complex forms of life. In the lab you will study some of the features of living cells as a means of understanding the life processes of organisms. You will also study the differences between different types of cells. Prior to this lab, you should review in your textbook the general information on cellular structures and function.

Objectives: 

By the end of this exercise you should be able to:
1. Prepare a wet mount slide.

2. State advantages of staining cell.

3. Identify some of the basic cellular structures and give their approximate size and function.

4. Describe the similarities and differences that occur between eukaryotic and procaryotic cells.

5. Describe the similarities and differences that occur between plant and animal cells.

Materials:
Compound microscope

prepared slide of bacteria

Methyl blue

paper towel 

2 slides (blank)


Onion



Iodine stain

toothpick

2 Coverslips


Elodea



eyedropper

forceps

bunsen burner


Cloth rag


ruler (clear)

lens paper

Procedure:     

1. Using lens paper, clean the lens of the compound microscope (eye-piece and objectives) and turn it on. Adjust the amount of light for your eyes. Place the clear ruler on the stage and determine the diameter of the field of view while using the scanning objective (the shortest one). Adjust to medium power and again find the diameter of the field of view at that power. Adjust to high power and find the diameter of its field of view. (Remember the compound microscope activity.)
Size of the field of view for each objective:   4x:_______    10x:________     43X: ______   100x: ______ (if present)
Calculate the two higher powered objectives by dividing the power of the 10x objective by the high power objective and then multiplying by the size of the field of view of the 10x objective. To do this you will need to do step 2 first.
2. Now determine the total magnification of each objective by multiplying the power of the objective (the even number printed on the objective) by the ocular (the ocular is 10x).

Total magnification power of microscope with each objective: 4x:_______    10x:________     43X: ______   100x: ______ 

(if present)
Part A: Prokaryotic Cells: Bacteria     Bacteria are prokaryotic, and thus do not contain any membrane-bound organelles. The only organelle present is the ribosome used for protein synthesis. Prokaryotic cells are unicellular, however some do form masses because their walls do not separate completely after cell division for because they are held by a mucilaginous sheath.
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Place the prepared slide of bacteria on the microscope. Using the scanning objective (the shortest one) find and focus on some bacteria cells. They will appear as small colored dots (pink or purple). Normally there are so many that on low power it appears as a large smear. Adjust the slide so that the edge of the bacterial smear is at the center of the field of view. Switch to medium power and refocus on the cells at the edge. If necessary readjust the position of the cells so that they are again the in center of the field of view. Switch to high power and again refocus and adjust the position of the cells if necessary. At this magnification, draw three bacteria cells (labeling all the parts that you can see) in the circle, giving as much detail as you can. Make your bacterial cell proportional to the circle as the actual bacteria appears in the field of view through the microscope. Indicate the power that you are using and give the size of one of the bacterial cells below the circle. Possible items that could be identified: cytoplasm, cell membrane. 














_________
Alternate Activity:     Place a dab of yogurt on a microscope slide. Mix the yogurt in a drop of water, add a coverslip, and examine it with a compound microscope. Focus to see masses of rod-shaped cells. These cells are Lactobacillus, a bacterium adapted to live on milk sugar (lactose). Lactobacillus, is used to convert milk to yogurt. Yogurt is acidic and keeps longer than milk. Historically,  Lactobacillus, was (and still is) used in many parts of the world by peoples deficient in lactase (an enzyme that breaks down lactose). Middle Eastern and African cultures use the more digestible yogurt in their diet instead of milk.

Part B: Eukaryotic Cells: 

Plant Cells:
Onion: 
1. Place a drop of water in the middle of a clean slide. Using the forceps, gently remove a section of the skin from the inside layer of the onion and place it on the slide in the drop of water. Put the cover slip over the top by placing the edge of the cover slip on the end of the drop of water, and then gently lower the cover slip down on the drop of water using the forceps. Observe through the microscope (by first using low-power and working up to high-power). What internal structures to you see? 

______________________________________________________________

1. Now place one drop of iodine on the slide just to the side of the cover slip. Let the slide set for 3 minutes letting the iodine stain the cells. Again observe the cells through the microscope. Do you see more details in the cell? _______ Why? 

_____________________________________________________________________________________

What was the purpose of the iodine: ______________________________________________________________
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1. Draw one cell in the circle labeling all the parts you can. Indicate the power at which you are observing the cell and give the size of the cell (length and width) below the circle. Clean and dry the slide and cover slip when done. Again remember to draw your cell proportional in the circle as it appears in the field of view. Possible structures that could be labeled: cell wall, cell membrane, cytoplasm, nucleus, nucleolus, mitochondria, vacuole.

What is the size of the cell? _________  nucleus of the onion cell? __________













______________
     
Elodea: 
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1. Place a drop of water on the slide again, and put a Elodea leaf in the water. Put the cover slip in place as you did before and observe the leaf through the microscope (again going from the scanning objective to high-power).

2. Observe the cell. You may have to use a lower power to see all of one cell at a time. Make a drawing of a cell and labeling all the structures that you see. Again remember to draw your cell proportional in the circle as it appears in the field of view. Indicate the power at which you are observing the cell and give the size of the cell (length and width) below the circle. 

3. Clean and dry the slide after your observations and data collection. Possible structures that could be labeled: cell wall, cell membrane, cytoplasm, nucleus, nucleolus, mitochondria, vacuole, chloroplasts.

________________


How many chloroplasts do you estimate there are in the Elodea cell?   ___________________________ 

Is the cytoplasm moving in the cell? _______   If so in what direction is it moving?  _______________________

What is the approximate size of the cell? __________  a chloroplast? ____________

Animal Cells:
3. Place a drop of water followed by a drop of methyl blue in the middle of the slide. With the end of the toothpick rub the inside of your cheek, then stir the toothpick in the methyl blue. 
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3. Place a cover slip over the methyl blue as you have done before to avoid air bubbles, and then place the slide under the microscope. 

3. Observe starting with the scanning objective and working up to the high power objective. Make a drawing of the cell labeling all the structures that you see. Again remember to draw your cell proportional in the circle as it appears in the field of view. Indicate the power at which you are observing the cell and give the size of the cell.

3. Clean and dry the slide after your observations and data collection. Possible structures that could be identified: cell membrane, cytoplasm, nucleus, nucleolus, mitochondria, vacuoles. Answer all the questions below and turn in. Make sure that your lab station is clean and that the microscope is not left on high power, that it is unplugged and covered, that the slides have been cleaned and are dry and the station is ready for the next team. 


______________
What is the size of the cheek cell? _______________   Which organelle is the largest in the cell? ________________

Analysis
1. Why is it important to use lens paper on the microscope before using it? _________________________________________

2. How are bacterial cells different from the other types of cells? _________________________________________________

___________________________________________________________________________________________________

3. For each organelle that you labeled in any of the cells, list it and give it's function below.

           Organelle:

                                           Function:
_______________________: __________________________________________________________________________
_______________________: __________________________________________________________________________
_______________________: __________________________________________________________________________
_______________________: __________________________________________________________________________
_______________________: ___________________________________________________________________________
_______________________: ___________________________________________________________________________
4. List the differences you noticed between plant and animal cells. ______________________________________________

__________________________________________________________________________________________________
__________________________________________________________________________________________________
5. Draw and labeled a typical animal cell with as many organelles (and parts of organelles) as you can (25). Below the                  
drawing state the function of each of the organelles. Put an asterisk by those organelles found only in plants.  
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