Bacteria Lab
Background Information

Bacteria are among the smallest cells on earth.  These tiny cells lack membrane-bound organelles such as a nucleus.  Because bacteria have no nucleus, they are prokaryotes, and they are classified into kingdom Monera (Prokaryotae).  Bacteria can be identified based on their cell shape and arrangement.  They can also be identified by the way they move.  Most bacteria are chemosynthetic heterotrophs as we are, but some have photosynthetic pigments which enable them to use light energy to make food.  Still others obtain energy from inorganic molecules. 

Purpose


To examine the shape, color, size, and movement of certain bacteria.

Materials


100 ml beaker


10 lima beans


2 glass slides


2 cover slips


Microscope


Methylene blue stain


Toothpick


Eyedropper

Procedure

1.  Fill the beaker halfway with water.  Put the lima beans in the beaker and then put the        

     beaker and its contents in a warm place where they will remain undisturbed overnight.

2.  After at least 48 hours, the water in the beaker should appear cloudy because of the 

     presence of a large number of bacteria.  Using an eyedropper, remove a drop of water 

     from the beaker and place it in the center of a clean glass slide.

3.  Cover the drop of water with a cover slip.  Examine the drop of water under the low power 

     objective (middle one) of the microscope. 

4.  Examine the drop of water under high power.  (Caution:  When switching to high power, 

     make sure the high power lens does not hit your slide, which can damage your 

     microscope lens)  Notice the shapes and methods of movement of the bacteria.  Draw 

     what bacteria you see. (Drawing # 1).  Remove this slide from your microscope before 

     proceeding. 

5.  With the second glass slide, place a drop of methylene blue in the center of the slide.

6.  Using the broad end of a toothpick, gently scrape the inside of your cheek.  The scraping 
     should contain some of your cheek cells.  Using the same end of the toothpick, mix the 
     scraping from your cheek with the methylene blue.

7.  Add a drop of water from the beaker containing the beans to the mixture of cheek cells 

     and methylene blue.  Cover this mixture with a clean cover slip.

8.  Locate and draw a cheek cell under low power of the microscope. (Drawing # 2)

9. Then switch to high power and use the fine adjustment to locate some bacteria near a 

     cheek cell.

10.  Observe the sizes of the bacteria, the cheek cell, and the nucleus of the cheek cell.

       Draw the cheek cell and label the nucleus.  Draw the nearby bacteria cell as well.    

       (Drawing # 3)
Questions

1.  Describe the colors and shapes of the bacteria observed.

2.  Are the bacteria arranged singly, in pairs, in chains, or in clusters?

3.  Are the bacteria capable of movement?  If so, describe the ways in which they move.

4.  Compare the size of the bacteria to the sizes of the cheek cell and the nucleus of the 

      cheek cell.

5.  What was the source of the bacteria?  (Where did the bacteria come from?)

6.  How were the bacteria able to grow in the beaker containing water and lima beans?

7.  Explain why methylene blue was added to the scrapings from your cheek?

8.  Bacteria are prokaryotic and cheek cells are eukaryotic.  Explain the observable 

     differences seen between the two cells.
9.  One theory suggests that eukaryotic evolved from symbiotic relationships among 

      prokaryotes.  What observations did you make that might lend support to this theory?

10.  How many offspring would result from a single bacterium in 8 hours if binary fission 

       occurred every 20 minutes?

11.  If bacteria can reproduce so rapidly, why isn’t the earth overrun with bacteria?

12.  What evidence did you observe under the microscope that bacteria are alive?

13.  How did the bacteria in the bean water get food?
