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Motility Determination

The Hanging Drop Method

Introduction:
     Many bacteria have the ability to move.  These bacteria propel themselves through their watery environment by using flagella - long whip-like structures projecting from their cells.  Since bacterial cells are very small, they may also exhibit movement called Brownian movement.  This occurs when the bacterial cells are bombarded by molecules and other particles in the bacteria’s environment and results in a random, zigzag movement of the bacterial cells.  Brownian movement is not true motion of the bacteria themselves.
     Motility determination is useful to help determine the identity of unknown bacteria.  In this investigation, you will use the hanging drop method to see motility of a selected species of bacteria.  It is called the hanging drop method because you suspend a small drop of liquid bacterial culture from a cover slip mounted on a concave depression slide.

Objectives:

1.  Students will prepare a hanging drop slide in order to successfully determine motility in bacteria.

2.  Students will observe motility in bacteria using the oil immersion lens on their microscopes.

3.  Students will differentiate between bacteria motility and Brownian movement.

Safety Notes:
1.  Review and follow all safety precautions outlined in the Aseptic Techniques Lab.

Materials:

disinfectant



depression slides and cover glasses


bunsen burner or alcohol lamp
wire loop


china marking pen


lens paper


test tube rack



bacterial culture


hand soap



Rhodospirillum rubrum


paper towels



India ink - regular microscope slide and 








      cover glass

Procedure:   This procedure may be found on pages 66 & 67 of lab manual Microbiological  Applications.

1. Prepare a clean depression slide and coverslip by washing with soap or Bon Ami and warm water.  All grease must be removed.

2. With a sharpie, label the slide with the name of the organism.

3. Place a very small amount of Vaseline near each corner of a coverslip.  The Vaseline will provide adhesion for the coverslip to the depression slide.  Avoid using too much Vaseline.
4. Shake the culture tube and transfer two loopfuls of the culture onto the cover slip.  Be sure to flame the loop prior to removing the second loopful from the culture.
5. Place the slide in contact with the coverslip with the depression over the drop of suspended bacteria.

6. Invert the slide quickly so that the drop cannot run off to one side.

Examination

1. Examine the slide first with the low-power objective.  

2. Once the image is visible under low power, swing the high-dry objective into position and readjust the lighting.  Since most bacteria are drawn to the edge of the drop by surface tension, focus near the edge of the drop.

3. If you wish to use oil immersion, simply rotate the high-dry objective out of position, add immersion oil to the coverslip, and swing the oil immersion lens into position.

4. A final point: keep lighting to a minimum.  Living bacteria are almost impossible to see in bright light.

5. To view Brownian motion, prepare a slide with a small drop of India ink in water.
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Name___________________
Student Evaluation

Observation results:   Draw, label, and identify the species of bacteria you used in the space below.
Analysis/Conclusions:

1.  Define Brownian movement and explain how you can tell the difference between Brownian movement and true bacterial motility.

2.  List several advantages and disadvantages you discovered in using this method of observation.
