
Medical microbiology 
Laboratory         

Lab 6             

Biochemical tests  

Lecturer        
Maysam A Mezher 





 Indole 

 Methyl Red/Voges Proskauer 

 Citrate 

 Urea hydrolysis 

 Motility 

 Lactose fermentation 

 Sucrose fermentation 

 Glucose fermentation & gas production 

 MSA 

 Coagulase 

 Oxidase  

 Catalase 

 Urea hydrolysis 

 

 



 How to Perform Test: Inoculate Tryptone broth with 
inoculating loop. 

 Property it tests for:  This test is performed to help 
differentiate species of the family Enterobacteriaceae.  It 
tests for the bacteria species’ ability to produce indole.  
Bacteria use an enzyme, tryptophanase to break down the 
amino acid, tryptophan, which makes by-products, of 
which, indole is one.   

 Media and Reagents Used: Tryptone broth contains 
tryptophan.   Kovac’s reagent— 

 Reading Results: Kovac’s reagent reacts with indole and 
creates a red color at the top part of the test tube. 

 

 

 



 

 

Procedure: 

‐Inoculate Tryptone broth with 

the test organism and incubate 

for 18 to 24 hrs at 37c 

‐Add 15 drops of Kovac’s 

reagent down the inner wall of 

the tube 



 Methyl Red 

 How to Perform Tests:  

 Inoculate the MR/VP broth with a pure culture of the test organism and 
incubate at 35°for 48 to 72 hrs. 

 Add 5 drops of MR reagent to the broth 

 

Result interpretation: 

 Positive result is red (indicating pH below 6)  

 Negative result is yellow (indicating no acid production) 

 

Properties they test for: Both tests are used to help differentiate species of 
the family Enterobacteriaceae.   

 MR—tests for acid end products from glucose fermentation.   

 VP—tests for acetoin production from glucose fermentation. 



Voges Proskauer Test (acetoin production) 

Principle: 

To determine the ability of the organisms to produce (acetoin) from 

glucose fermentation  

Procedure: 

Inoculate pure culture of the test organism into MR/VP broth and 

incubate for 24 hrs at 37°c 

Aliquot 1 ml of the broth to a sterile test tube and add 0.6ml of 

VP(A) followed by 0.2ml of VP(B) 

Media and Reagents Used:  
MR/VP broth  
Methyl Red indicator for acid 
Voges - Proskauer  reagents— 
                    A: 5% Alpha-Naphthol, & ethanol,  
                         B: Potassium Hydroxide, 



 Reading Results:  

 MR—  + result is red (indicating pH below 6) and  – 
result is yellow (indicating no acid production) 

 VP— + result is red after VP reagents are added 
(indicating the presence of acetoin) and  – result is 
no color change. 

 

Methyl Red:  left – and right + VP:  left + and right –  



 Property it tests for: This test is used to help differentiate 
species of the family Enterobacteriaceae.  It is selective for 
bacteria that has the ability to consume citrate as its sole 
source of carbon and ammonium as sole nitrogen source. 

 Media and Reagents Used: Simmon’s Citrate Agar 

 Reading Results:  

 A + result is blue (meaning the bacteria metabolised 
citrate and produced an acid end product) and a – result 
remains green 



Left positive and right negative. 



 Property it tests for: This test is done to 
determine a bacteria’s ability to hydrolyze 
urea to make ammonia using the enzyme 
urease. 

 

Media and Reagents Used:  Urea broth and 
phenol red indicator. 

 

Reading Results: Urea broth and urea  

   Agar is a yellow-orange color. The enzyme 
urease will be used to hydrolyze urea to  

    make ammonia.  

- If ammonia is made, the broth turns a  

        bright pink  color, and is positive.   

- If test is negative, broth has no color  

        Change and no ammonia is made. 

       +    Urea broth  - 



 Property it tests for: This test is done to help 
differentiate species of bacteria that are motile. 

 Media and Reagents Used:  Motility media contains 
tryptose, sodium chloride, agar, and a color indicator.   

 Reading Results: If bacteria is motile, there will be 
growth going out away from the stab line, and test is 
positive.  If bacteria is not motile, there will only be growth 
along the stab line.  A colored indicator can be used to 
make the results easier to see. 



From left to right: 
+                                   –           +  



 Property it tests for: This tests for the bacteria’s ability to 
ferment lactose. 

 Media and Reagents Used: Lactose broth contains . 

    A phenol red indicator is added to indicate acid production 
from fermentation. 

 Results 

 A positive result is yellow after indicator is added 
(indicating lactose fermentation) 

 A negative result will have no color change or will be 
redish. 

 



 Property it tests for: This test is done to help differentiate 
species of the family Enterobacteriaceae.  This tests for the 
bacteria’s ability to ferment sucrose and production of acid 
end-product 

 Media and Reagents Used: Sucrose broth . Phenol red 
indicator is added to indicate an acid end-product. 

 Results 

 A positive result is yellow after indicator is added 
(indicating sucrose fermentation) 

 A negative result has no color change or is reddish. 



 Property it tests for: This test is done to help differentiate 
species of the family Enterobacteriaceae.  This tests for the 
bacteria’s ability to ferment glucose and produce gas and/or an 
acid end-product.. 

 

 Media and Reagents Used: Glucose broth.  A phenol red 
indicator is added to indicate an acid end product.   

      A Durham tube is added to indicate gas production. 

 

 Results 

 A positive result for acid is yellow after indicator is added 
(indicating glucose fermentation) 

 A positive result for gas is a bubble in the Durham tube. 

 A completely negative result has no color change or reddish 
color and no bubble. 

 



Tube 1:  Negative acid /Negative gas 

Tube 2A:  Must incubate longer (ambiguous result) 

Tube 2B:  Positive acid /Negative gas 

Tube 3A:  Positive acid/ Positive gas 



 Property it tests for: This tests for the bacteria’s ability to 
tolerate 7% salt concentration and ferment mannitol.  

 

 Media and Reagents: MSA media contains nutrient agar, 
mannitol, 7% sodium chloride and phenol red indicator.    



 Reading Results:  
 If the organism is tolerant to salt it will grow. 

 If the organism is not tolerant to salt it will not grow. 

 If the salt tolerant organism can ferment mannitol then there will be 
yellow zones around the colonies. 

 If the salt tolerant organism cannot ferment mannitol then the media will 
remain pink. 

Growth with no mannitol fermentation. 
Growth with + mannitol fermentation. 



 

Triple Sugar Iron Agar (TSI) test 
 Principle 

TSI agar is used to determine whether a gram negative rod utilizes 

glucose and lactose or sucrose fermentatively and forms hydrogen 

sulphide(H2S).  

 

Method: 

1.With a straight inoculating wire, touch the top of a well isolated 

colony. 

2.Inoculate TSI by first stabbing through center of the medium to 

the bottom of the tube and then streaking the surface of the agar 

slant. 

3.Leave the cap on loosely and incubate the tube for 18‐24 hours at 

35oC in an incubator. 



Result interpretation: 

 

1.Alkaline slant/no change in the butt (K/NC) = Glucose, lactose 

and sucrose non‐utilizer (alkaline slant/alkaline butt) [figure: 1(d)] 

 

2.Alkaline slant/acid butt (K/A) = Glucose fermentation only. 

[figure: 1(b)] 

 

3.Acid slant/acid butt (A/A), with gas production = Glucose, 

sucrose, and/or lactose fermenter. [figure: 1(a)] 

 

4.Alkaline slant/acid butt (K/A), H2S production = Glucose 

fermentation only. [figure: 1(c)] 



 

                       TSI results 

A c D B 



 

Catalase test…. 
•This test demonstrates the presence of enzyme catalase 

in the organism.  

 
•Hydrogen peroxide forms as one of the oxidative end 

product of aerobic carbohydrate metabolism. If this is 

allowed to accumulate in the bacterial cells it becomes 

lethal to the bacteria  

 

•Catalase thus helps in converting H2O2 to H2o and O2 

 



 

Reagents: 
3% hydrogen peroxide stored in dark brown bottle under 

refrigeration . 18 to 24 hrs culture of the organism to be tested  

Control organisms used: 

Positive control ‐Staphylococcus aureus 
Negative control –Streptococcus spp. 



Oxidase Test 
Oxidase test is used to determine the presence of bacterial 

cytochrome oxidase enzyme .  

 

 The reagent acts as an artificial electron acceptor substituting 

the oxygen. In the reduced stage dye is colorless , but in the 

presence of enzyme cytochrome oxidase dye is oxidized to 

indophenol blue 

 

 

 

 

 

 



 Property it tests for: This tests for the bacteria’s 
ability to clot blood plasma using the enzyme 
coagulase.  If the organism has coagulase it will 
clump plasma.   

 Media and Reagents: This media contains rabbit 
plasma dissolved in buffer.   



 Reading Results:  

 If the organism is has coagulase it will clump the plasma. 

 If the organism does not have coagulase it will not clump the 
plasma. 


