
GW07: Biochemical Identification of Microorganisms (API System) 

Before Starting Always determine: 

 Cell shape: cocci or bacilli  

 Gram stain: Gram (+) or Gram (–)  

Then: 

 Gram (–) bacilli → oxidase test  

 Gram (+) cocci → catalase test  

Oxidase and Catalase Tests (Simple Explanation) 

The oxidase test shows if bacteria use oxygen in respiration using a specific enzyme. 

You place the colony on a disk. 

- Purple color → bacteria use this enzyme (positive)  

- No color → (negative) 

* Enterobacteria = oxidase (–)  

 

 

The catalase test shows if bacteria can protect themselves from toxic oxygen products. 

You add hydrogen peroxide. 

- Bubbles → oxygen is released → (positive)  

- No bubbles → (negative) 

 Staphylococcus (+) | Streptococcus (–)  



 

 

API System (What students must understand) 

API is a set of small biochemical tests in one strip. Each small tube tests a bacterial activity 

(enzyme, sugar use, etc.). During incubation: Bacteria grow,  They change the color of the 

testsThis gives a biochemical profile  

A strip with 20 small tubes (tests).  Each tube contains a specific substrate. Color changes = 

bacterial activity  

Example of tests inside: 

 Sugar fermentation (GLU, MAN…)  

 Enzymes (URE, GEL…)  

 Metabolism (CIT, H₂S…)  

 

 

Procedure  

1. Prepare the strip (humid box)  

2. Prepare bacterial suspension (0.5 McFarland)  

3. Fill all tubes with bacteria  

Some tubes need no oxygen → we add oil.  This allows bacteria that grow without oxygen to 

react 

4. Incubate:  

 37°C for 18–24 h  



 

🔹 Reading Results  

After incubation:  Two types of reactions: 

1. Direct color change 

 Example: sugar fermentation → yellow color  

 Means bacteria use that sugar  

2. Hidden reaction (needs indicator) 

 Some bacteria produce invisible products  

 We add a chemical to reveal the reaction  

 Example: 

 IND test → shows if bacteria break down tryptophan  

 VP test → shows fermentation type  
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