
 
 

EXPERIMENT-10 

BIOCHEMICAL TEST 

IMVIC tests includes four tests i.e., Indole test, Methyl red, Voges-Proskauer and citrate tests. 

These tests are meant to differentiate the Gram-negative intestinal bacilli (enteric bacilli)  

AIM: To study the characterization of microbes through biochemical reactions. 

PRINCIPLE: Some bacteria oxidise tryptophan resulting in the formation of indole, pyruvic 

acid and ammonia. Indole thus formed reacts with Kovac’s reagent (Para dimethyl amino 

benzaldehyde) resulting in the formation of cherry red coloured complex. 

Tryptophan→Indole+Pyruvic acid+ammonia 

Indole→P-dimethylamino benzaldehyde→Quinoidal red-voilet complex 

MATERIALS REQUIRED:  
Nutrient broth culture of Escherichia coli, Proteus vulgaris, Enterobacter aerogenes: 

SIM agar deep tubes, Kovac’s reagent, bunsen burner, inoculating needle, marking pencil. 

PROCEDURE:  

1. Inoculate each experimental organism in to its appropriately labeled deep tube by stab 

inoculation. Maintain one as control (Uninoculated) 

2. Incubate the tubes at 370c for 24 hours 

3. After incubation add 10 drops of Kovac’s reagent to all deep tube cultures and agitate the 

cultures gently. 

OBSERVATION AND RESULTS: 

Development of cherry red colour on the top layer of the tube is positive for indole test, while 

absence of such red colouration is negative. For E.coli this is positive, while for E.aerogenes it is 

negative. 

REPORT: 

 

 

 

 

 

 



 
 

MR-VP TEST 

AIM: To study the characterization of microbes through biochemical reactions. 

MATERIALS REQUIRED:  Nutrient broth, culture of E.coli, Enterobacter aerogenes. MR-VP 

broth tubes, methyl red, pH indicator, Barrit’s reagent 

PRINCIPLE: 

 Methyl red and voges- proskauer tests are performed simultaneously on the same medium 

and they are used to distinguish bacteria that produce large amount of acid and those that 

produce neutral product acetone as the end product. Opposite results are usually obtained for the 

Methyl red and voges- proskauer test. If organisms produce large amount of organic acids from 

the glucose, the medium turns acidic and methyl red remains red, while other organisms which 

do not produce acids, the pH of medium will remain above 6.0 and methyl red turns yellow. 

MR-VP test is of value in the separation of E.coli, Enterobacter aerogenes which are 

identical except these characters. This test is also useful as an indicator of sanitary quality of 

water. 

PROCEDURE: 

1. Take 5 ml of MR-VP broth in each tube and sterilize at 15 lbs pressure for 15 minutes. 

2. Inoculate  two MR-VP tubes with E.coli and another two with Enterobacter aerogenes 

and incubate at 350c for 48 hours 

3. Uninoculated tube serves as control. 

4. At the end of incubation period, add 1-2 drops of methyl red and 2-3 drops of reagent II 

to each tube and shake well after removing the caps so as to expose optimum amount of 

oxygen. 

5. Allow the reaction to complete for 15-30 minutes  

6. Observe the colour changes in microbial culture broth. 

OBSERVATIONS AND RESULTS:  

Methyl red remains as red in E.coli inoculated broth is a positive for MR test, while 

Enterobacter aerogenes methyl red gets decolorized and turn yellow indicating negative for MR 

test.Appearance of crimson to ruby pink colour is a positive for VP test in E.coli culture broth, 

while no colour change is indicative of negative in Enterobacter aerogenes. 

 

 

REPORT: 

  



 
 

CITRATE TEST 

 

AIM: To study the characterization of microbes through biochemical reactions. 

MATERIALS REQUIRED: Cultures of E.coli, E.aerogenes, Simmons citrate agar. 

PRINCIPLE: 

This test is useful in differentiating enteric bacteria on the basis of ability to use citrate as the 

sole carbon source. 

1. Citric acid → Oxalo acetic acid+ Acetic acid → Pyruvic acid + excess C02 

2. C02  + 2Na+  → Na2CO3 → Alkaline PH →colour change from green to blue 

The organism capable of utilizing sodium citrate turns the medium alkaline which is 

indicated by the use of bromomethyl blue in the medium. The organism which is positive 

for this test changes medium colour from green to blue. 

PROCEDURE: 

1. Prepare the Simmons citrate agar medium and adjust the PH to 6.9 and sterilize at 15 lbs 

pressure for 15 minutes and prepare the slants. 

2. Inoculate one set of slant with E.coli and other with E.aerogenes and incubate for 48 

hours at 370c. 

OBSERVATIONS AND RESULTS:  

At the end of incubation period, observe for growth and coloration of the medium. E.coli 

is a citrate positive as colour of the medium turns to blue, while in E.aerogenes slants there will 

be no growth and no change in the colour in the medium and it is citrate negative. 

 

REPORT:  

 

 

 

 

 

 

 


