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 Staining allows for: 

◦ Observing bacterial morphology and arrangements 

◦ Other critical information such as cell wall structure 

The process of adding a dye to a bacterial culture. 
  
1- Basic stains (+) : react with acidic (-) parts of the cell 

ex. crystal violet, safranin, methylene blue , stains that get 
inside the cell 

2- Acidic stains (-) : are repelled by the negatively charged cell      
surface 

Ex.  India ink , Stains the background, not the cells 
 
 
 
 
 



 Types of Stains 
 Simple stain  

-look at morphology and arrangement Good for observing 
morphology Result-all bacterial cells stain the same color 
Stains might include methylene blue, basic fuchsin, crystal 
violet 

 

 Differential stain 
Used to identification different types of organisms . Involves 

exposing cells to more than on stain Ex. Gram Stain, Acid-
Fast stain.  

 

 Special-stain  

specific structures of bacteria Capsule stain, Endospore stain , 
flagella stain  





 Smear preparation 

Principles 

A bacterial smear is a dried preparation of bacterial cells on a glass 

slide. 

In bacterial smear that has been properly processed : 

 

1- The bacteria are evenly spread out on the slide in such a 

concentration that       they are adequately separated from on 

another. 

 

2- The bacteria are not washed off the slide during staining. 

 

3- Bacterial form is not distorted.  

  

 



 Smear 
Preparation 



 



Bacterial morphology 



Gram stain  
 Objective: determine if bacteria is gram positive or negative 

 Initial procedure to determine unknown bacteria 

 Takes advantage of differences in cell wall composition 
(differential stain) 
 Gram positive has thick layer of peptidoglycan 
 Gram negative has thin layer of peptidoglycan 

Acid-Fast Stain 
 Type of differential stain 
 Used to detect organisms with a waxy substance(mycolic 

acid)  in the cell wall 
 Useful for detecting Mycobacterium 
 Mycobacterium tuberculosis 
 Mycobacterium leprae 











 Bacteria in genera such as Bacillus and Clostridium produce a 

quite resistant structure capable of surviving for long periods in 

an unfavorable environment and then giving rise to new bacterial 

cell. 

 This structure is called an endospore since it develops within the 

bacterial cell. 

 The location and size of endospore vary with the species 

 Endospore do not stain easily but , once stained they strongly 

resist decolorization . 

 The endospore are stained with malachite green , heat is used to 

provide stain penetration . 

 The rest of the cell is then decolorized and counter stained a light 

red safranin. 

 

 





Procedure of endospore stain  





Bacillus subtilus 



 Bacterial capsules are non-ionic, so neither acidic nor 
basic stains will adhere to their surfaces 

 Because most capsule materials are water soluble, simple 
stains will not adhere to them. 

 

 In this stain we use acidic and basic dyes: 

    Acidic dye as India Ink and Nigrosen  use to stain the 
background of the slide but basic dye as methylene blue 
and crystal violet use to stain the cell 




