
CLASSIFICATION ,IDENTIFICATION OF BACTERIA AND  

THE LABORATORY DIAGNOSIS 









Taxonomic Rank

•Kingdom or Domain

•Division or Phylum

•Class 

•Order

•Family

•Genus

•Species 
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Adansonian classification:

•In most systems of bacterial classification, the major groups 

are distinguished by fundamental characters such as cell 

shape, Gram-stain reaction and spore formation

•Genera and species are usually distinguished by properties 

such as fermentation reactions, nutritional requirements and 

pathogenicity.



THE METHODS USE TO IDENTIFY BACTERIA FALL INTO 

THREE CATEGORIES 

1. Phenotypic classification:

- Microscopy  Gram staining characteristic

- Morphology( macro and microscopic) 

-Growth requirement and metabolic behavior. 

(Biochemical test methods)

2. Immunological ( serological ) tests. 

3. Genotypic- Molecular techniques.





 The simple stain can be used as a quick and easy way to determine cell shape, size and arrangements of bacteria. 

True to its name, the simple stain is a very simple staining procedure involving single solution of stain. Any basic 

dye such as methylene blue, safranin, or crystal violet can be used to color the bacterial cells.



















COLONY CHARACTERISTICS





BIOCHEMICAL REACTIONS
(Use of substrates and sugars to identify pathogens)

**Sugar fermentation:

- Organisms ferment sugar with production of acid only.

- Organisms ferment sugar with production of acid and gas.

- Organisms do not ferment sugar.





** PRODUCTION OF INDOLE : 

Depends on production of indole from amino acid tryptophan .

Indole is detected by addition of Kovac’s reagent.

Appearance of red ring on surface.





** HYDROGEN SULFIDE (H2S) PRODUCTION TEST 

determines whether the microbe reduces sulfur-containing compounds to sulfides during the 

process of metabolism.

Several media containing iron compounds allow detection of hydrogen sulfide production.

One medium used is Sulfide-Indole-Motility (SIM) medium. 

A second medium is triple sugar iron agar (TSIA)

The test aids in the identification and differentiation of members of Enterobacteriaceae (enterics) 

from other Gram- bacilli. It is especially helpful in identifying Salmonella, Francisella, 

and Proteus species.

https://www.vumicro.com/vumie/help/VUMICRO/Triple_Sugar_Iron_Agar_Slant.htm


RESULT INTERPRETATION OF HYDROGEN SULFIDE (H2S) PRODUCTION 

TEST

Positive result: blackening on the medium

Negative result: no blackening on the medium



Objective

•to detect the ability of organisms to produce citrase enzyme.

Principle of citrate utilization test:

The basic principle of this test is to detect the ability of an organism which can utilize citrate 

as a sole source of carbon for their metabolism with resulting alkalinity. The citrase 

enzyme hydrolyses the citrate to form oxaloacetic acid and acetic acid.

medium used is : Simmons citrate agar.

Citrate utilization test

 It is an important test that allows 

the species-level identification 

of the members of the 

Enterobacteriaceae family.



Urease test Positive: Red-pink color 

( Proteus vulgaris)

Urease test Negative: No pink color ( E. coli)

















Phage typing is a method used for detecting single strains of bacteria. It is used to 

trace the source of outbreaks of infections. The viruses that infect bacteria are 

called bacteriophages ("phages" for short) and some of these can only infect a single 

strain of bacteria. These phages are used to identify different strains of bacteria within 

a single species.

https://en.wikipedia.org/wiki/Bacteriophage
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*RFLP : restriction fragment length polymorphism
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** continue 

- To recognize and control disease outbreak inside or 

outside the hospital.
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