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●Morphological Characteristics  

   Morphological (structural) characteristics have helped taxonomists 

classify organisms for 200 years. Higher organisms are frequently 

classified according to observed anatomical detail. But many 

microorganisms look too similar to be classified by their structures. 

Through a microscope, organisms that might differ in metabolic or 

physiological properties may look alike. Literally hundreds of bacterial 

species are small rods or small cocci. Cell morphology tells us little about 

phylogenetic relationships. However, morphological characteristics are 

still useful in identifying bacteria. For example, differences in such 

structures as endospores or flagella can be helpful. Differential Staining  

    The first steps in identifying bacteria is differential staining. Most 

bacteria are either gram-positive or gram-negative. Other differential 

stains, such as the acid-fast stain, can be  useful for a more limited group 

of microorganisms. Recall that these stains are based on the chemical 

composition of cell walls and therefore are not useful in identifying either 

the wall-less bacteria or the archaea with unusual walls. Microscopic 

examination of a Gram stain or an acid-fast stain is used to obtain 

information quickly in the clinical environment.  

●Biochemical Tests  

   Enzymatic activities are widely used to differentiate bacteria. Even 

closely related bacteria can usually be separated into distinct species by 

subjecting them to biochemical tests, such as one to determine their 

ability to ferment an assortment of selected carbohydrates. Moreover, 



biochemical tests can provide insight into a species’ niche in the 

ecosystem. For example, a bacterium that can fix nitrogen gas or oxidize 

elemental sulfur will provide important nutrients for plants and animals.  

   Enteric, gram-negative bacteria are a large heterogeneous group of 

microbes whose natural habitat is the intestinal tract of humans and other 

animals. This family contains several pathogens that cause diarrheal 

illness. A number of tests have been developed so that technicians can 

quickly identify the pathogens, a clinician can then provide appropriate 

treatment, and epidemiologists can locate the source of an illness. All 

members of the family Enterobacteriaceae are oxidase-negative. Among 

the enteric bacteria are members of the genera Escherichia, Enterobacter, 

Shigella, Citrobacter, and Salmonella. Escherichia, Enterobacter, and 

Citrobacter, which ferment lactose to produce acid and gas, can be 

distinguished from Salmonella and Shigella, which do not. Further 

biochemical testing, can differentiate among the genera. The time needed 

to identify bacteria can be reduced considerably by the use of selective 

and differential media or by rapid identification methods. Selective media 

contain ingredients that suppress the growth of competing organisms and 

encourage the growth of desired ones, and that differential media allow 

the desired organism to form a colony that is somehow distinctive.  

    In diagnosing an infection, clinicians must identify a particular species 

and even a particular strain to proceed with proper treatment. To this end, 

specific series of biochemical tests have been developed for fast 

identification in hospital laboratories. Rapid identification methods are 

manufactured for groups of medically important bacteria, such as the 

enterics. Such tools are designed to perform several biochemical tests 

simultaneously and can identify bacteria within 4 to 24 hours. This is 

sometimes called numerical identification because the results of each 

test are assigned a number. In the simplest form, a positive test would be 



assigned a value of 1, and a negative is assigned a value of 0. In most 

commercial testing kits, test results are assigned numbers ranging from 1 

to 4 that are based on the relative reliability and importance of each test, 

and the resulting total is compared to a database of known organisms. 

    

 


