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Objectives: 
 

 To gain expertise in determining the motility of living bacteria. 

 To learn about the different methods of motility determination. 

Principle: 
 

 The ability of an organism to move by itself is called motility. 

  Motility is closely linked with chemotaxis, the ability to orientate along 
certain chemical gradients. 

  Eukaryotic cells can move by means of different  locomotor organelles 
such as cilia, flagella, or pseudopods. 

  Prokaryotic  move by means of propeller-like flagella unique to bacteria 
or by special fibrils that produce a gliding form of motility.  

 Almost all spiral bacteria and about half of the bacilli are motile, whereas 
essentially none of the cocci are motile. 

  



Motility testing 
 Motility could be detected by: 

1. Wet mount slide 

2. Hanging Drop technique. 

3. Flagella stain. 

4. Semi-Solid media Inoculation. 

1. Wet Mount slide 

When working with non-pathogens, the simplest way to 

determine motility is to place a few loopful of the organism on a 

clean slide and cover it with a cover glass.  Organisms are 

observed in a drop that is suspended under a cover glass in a 

concave depression slide 

 

  



2. Hanging Drop slide 
 The slide for a hanging drop is ground with a concave well in the 
centre; the cover glass holds a drop of the suspension.  

 When the cover glass is inverted over the well of the slide, the 
drop hangs from the glass in the hollow concavity of the slide.  

 Since the drop lies within an enclosed glass chamber, drying out 
occurs very slowly. A ring of  Vaseline around the edge of the 
cover slip keeps the slide from drying out. 

 



3. Flagella stain 
 Flagella are too thin to be seen by the ordinary light microscope. 
 Flagella should be amplified (enlarged). Use a stain that is 

specifically deposited on Flagella thus increasing diameter. 
 
 Some flagellar stains employ rosaniline dyes and a mordant, 

applied to a bacterial suspension fixed in formalin and spread 
across a glass slide. The formalin links to, or “fixes,” the flagellar 
and other surface protein of the cells. The dye and mordant 
then precipitate around these “fixed” surfaces, enlarging their 
diameters, and making flagella visible when viewed under the 
microscope. 

 
 Another method, a ferric-tannate mordant and a silver 

nitrate solution are applied to a bacterial suspension. The 
resulting dark precipitate that forms on the bacteria and their 
flagella allows them to be easily visualized under the 
microscope. This silver-plating technique is also used to stain 
the very slender spirochetes. 

   



  

Rosanalin dye    silver nitrate + ferric tannate 



4. Semi-Solid media Inoculation 
 The most commonly used test for motility in microbiology 

lab. 

 

 It depends on the ability of motile bacteria to move 
through semi-solid media. 

 

 Ordinary solid media contain 1.5-2.0% Agar 

 

 Semi solid media contain about 0.4% Agar 

  



  

How to Perform Test:  
Using a sterile bacteriological needle, pick a colony of the test 
organism 
Stab quickly a tube of semi solid media. (avoid using bent needles). 
Incubate the semi solid media for 24 hours 

Procedure of Motility Test 



(color indicator)chloride  tetrazoliumSemi solid media with  
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