
GENERAL MICROBIOLOGY PRACTICAL – week 11 

Testing of Biochemical Properties ofBacteria (Part II) 

Bacterial Enyzmes and Toxins 

 

1. Catalase test 

 

 

 

Some bacteria contain flavoproteins that reduce oxygen (O2), resulting in the production of 

hydrogen peroxide (H2O2) and, in some cases, an extremely toxic superoxide (O2–). 

Accumulation of these substances will result in death of the organism as they are powerful 

oxidizing agents and destroy cellular constituents very rapidly unless they can be enzymatically 

degraded. These substances are produced when aerobes, facultative anaerobes, and 

microaerophiles use the aerobic respiratory pathway, in which oxygen is the final electron 

acceptor, during degradation of carbohydrates for energy production.A bacterium must be able 

to protect itself against such O2products or it will be killed. Many bacteria possess enzymes 

that afford protection against toxic O2products. 

 

 

 



2. Oxidase test: 

Oxidase test (cytochromoxidase test) determines the presence of 

cytochrome oxidase.  

Kovac’s oxidase reagent, tetramethyl-p-phenylenediamine 

dihydrochloride, is turned into a purple compound by organisms 

containing cytochrome c as part of their respiratory chain.  

This test aids in the recognition of  N. meningitidis, but other members of the genus 

Neisseria,as well as unrelated bacterial species, may also give a positive reaction. Positive and 

negative quality control strains should be tested along with the unknown isolates to ensure that 

the oxidase reagent is working properly. Positive reactions will develop within 10 seconds in 

the form of a purple color. Negative reactions will not produce a color change. 

Oxidase Test -Filter paper method 

1.Grow the isolate to be tested for 18-24 hours on a blood agar plate (BAP)at 35-37°C with5% 

CO2(or in a candle-jar). 

2.On a nonporous surface (Petri dish or glass plate), wet a strip of filter paper with a few drops 

of Kovac’s oxidase reagent. 

3.Let the filter paper strip air dry before use. 

4.Use a disposable plastic loop, a platinum inoculating loop, or a wooden applicator stick to 

pick a portion of a colony from overnight growth on the BAP and rub itonto the treated filter 

paper. 

 5.Observe the filter paper for color change to purple 

Positive Oxidase reactions: Pseudomonas aeruginosa, Moraxella catarrhalis, Neisseria 

meningitidis 

 

3.Coagulase test 

 

Coagulases are enzymes that clot blood plasma by a mechanism that is similar to normal 

clotting. The coagulase test identifies whether an organism produces this exoenzyme. This 

enzyme clots the plasma component of blood. The only significant disease causing bacteria of 

humans that produce coagulase enzyme are Staphylococcus aureus. Thus this enzyme is a good 

indicator of the pathogenic potential of S. aureus. 



Coagulase is described as virulence factor (disease-causing factor) of Staphylococcus 

aureus. 

Most strains of S.aureus produce one or two types of coagulase; free coagulase and bound 

coagulase.  

    

 

 

Bound coagulase is localized on the surface of the cell wall.  

Free coagulase is an enzyme that is secreted extracellularly.  

Free coagulase can be detected in tube coagulase test  

Bound coagulase can be detected in slide coagulase test.  

Slide coagulase test may beused to screen isolates of S.aureus and tube coagulase may be used 

for further confirmation. There are seven antigenic types of free coagulase,but only one 

antigenic type of bound coagulase exists. Free coagulase is always  heat labile while bound 

coagulase is heat stable.In the test, the sample is added to rabbit plasma and held at 37° C for a 

specified period of time. Clot formation occurs within 4 hours is interpreted as a positive result 

and indicative of a virulent Staphylococcus aureus strain. The absence of coagulation after 24 

hours of incubation is a negative result, indicative of an avirulent strain. 



 

 



 

 

4.Proteolytic properties testing: 

 

  

 

 

 

 



 

5. Detection of toxin production (Corynebacterium  

diphtheriae):  in vitro ( Elek ́s test) 

  

 

 



 

 

 

6. Detection of tetanospasmin (Clostridium tetani) –annimal  ň 

    model 

 



 

 


