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1. BACKGROUND  

 

Efficient laboratory methods for isolation, identification and typing of Salmonella are essential 

elements in the control of Salmonella. There exist a number of different commercial identification 

kits for Salmonella that are widely acknowledged and used in public health laboraroties.  In this 

exercise we demonstrate how Salmonella can be identified using the Enterobacteriaceae Using 

API ID 20E and ID 32E from Biomerieux. 

  

 

 

2. MATERIAL AND METHODS  
 

Kits for identification of Enterobacteriaceae  

 
2.1. Identification of Enterobacteriaceae and other Gram-negative rods with API 20E  

Introduction  
API 20E is produced for identification of Enterobacteriaceae and other Gram-negative rods based 

on 23 miniaturised biochemical tests. This method is quick and simple to use, but may be 

expensive compared to ordinary biochemical tests.  

Materials  
Equipment  
• 37°C incubator  

• Refrigerator  

• Loop (1 μl)  

• Bunsen burner  

• Sterile Pasteur pipettes  

 

Chemicals and reagents  
• Sterile normal saline, 4 ml in tubes.  

• The API 20E kit consisting of strips (store at 2-8
o

C upon arrival) and incubation boxes.  

• Reagent kit (#2012 or the individual reagents #7040 - #7046 and #7054)  

• Mineral oil (#7010)  

• API 20E Analytical Profile Index.  

• TDA reagent (#7040) for detection of tryptophane deaminase.  

• Kovacs reagent / JAMES reagent (#7054) or IND reagent for detection of indole.  

• Voges Proskauer reagents VP 1 (#7042) and VP 2 (#7043) for detection of acetoin.  

• Griess reagent NIT 1 (#7044) and NIT 2 (#7045) for detection of nitrites.  

• Zn reagent (#7038)  

• Ox reagent (#7046 or others) for detection of oxidase.  

 

 

Bacterial strains  
Strains for identification on non-selective agar. In the instruction to ID 32E, Biomerieux has 

recommended which strains are best used as quality control. 
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Safety  
Nearly all the reagents irritate the skin, so wash with soap and water if you get some of a reagent 

on your skin. The reagents IND, VP2, Ox and Zn are flammable. For other safety instructions, 

refer to the instructions that come with the API kit. 

 

 

 

Procedure  
Day 1  
Prepare the strip  

Pour normaly water in the bottom of the incubator box. Pour off surplus water so the wells are full 

(approx. 5 ml) and place the strip on top of the wells in the incubator box.  

Prepare the inoculum  

Remove a single, well-isolated colony from a plate with a 1 μl loop or Pasteur pipette and 

emulsify it carefully in a tube containing 4 ml sterile normal saline.  

Perform the oxidase test on a similar colony according to ref. 1 or the available oxidase kit.  

Inoculation  

You may use the same pipette to fill the tube and neck of tests CIT  , VP  , GEL  with 

the bacterial suspension (avoid air-bubbles in the tubes). Fill only the tubes of these other tests.  

Obtain anaerobic conditions in the tests ADH, LDC , ODC , URE and H2S by overlaying with 

mineral oil.  

Close the incubation box and incubate at 35-37
o

C for 18-24 hours.  
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2.2.  Identification of Enterobacteriaceae and other Gram-negative rods with ID 32 E  

Introduction  
ID 32 E it is used for identification of Enterobacteriaceae and other Gram-negative rods and is 

based on 32 miniaturised biochemical tests. This method is quick and simple to use, but may be 

expensive compared to ordinary biochemical tests.  

 

Materials  
Equipment  

• 37
o

C incubator.  

• Refrigerator  

• Loop (1 μl)  

• Bunsen burner  

• Pipettes (an automated dispenser is easiest to use)  

• WhirlyWhirly mixer (if available)  

 

Chemicals and reagents  

• The ID 32 E kit consisting of strips (store at 2-8
o

C upon arrival) and lids.  

• Sterile normal saline, 5 ml in tubes.  

• Mineral oil (ref. 70 100)  

• Kovacs reagent/JAMES reagent (ref. 70 540) for detection of indole.  

• Ox reagent (ref. 70 460 or other kits) for detection of oxidase.  

 

Kovacs/JAMES and Ox reagents are light sensitive, so wrap the bottles in aluminium foil and 

store the reagents in a refrigerator, but allow them to reach room temperature before use.  

Bacterial strains  
• Strains for identification on non-selective agar.  

 

Safety  
With Kovacs /JAMES and Ox reagents avoid contact with skin and eyes. In case of contact with 

skin, wash with soap and plenty of water. Ox reagent contains isoamyl alcohol which is 

flammable. 
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3.  COMPOSITION AND PREPARATION OF CULTURE MEDIA AND REAGENTS  

The media and reagents are available from several companies including Oxoid, Merck and Difco. 

The composition of the dehydrated media given below is an example and may vary a little among 

the different manufacturers. Also, the media should be prepared according to the manufacturers 

description if it differs from the description given here.  

Kovacs reagent for indole reaction (ref. 2)  
4-Dimethylaminobenzaldehyde 5 g  

Hydrochloric acid, ρ = 1.18 - 1.19 g/ml 25 ml  

2-Methylbutan-2-ol 75 ml  

Preparation:  

Mix the components.  

 

1-Naphthol, ethanolic solution for VP test (ref. 2)  
1-Naphthol 6 g  

Ethanol, 96 % (V/V) 100 ml  

Dissolve the 1-naphtol in the ethanol.  

 

Potassium hydroxide solution for VP test (ref. 2)  
Potassium hydroxide 40 g  

Water 100 ml  

Dissolve the potassium hydroxide in the water.  

 

4. REFERENCE 

1. Post D. E. (1997) Food-borne pathogens monograph number I Salmonella. Oxoid limited, 

Hampshire, England.  

2. ISO 6579 :1993(E) 3
rd 

ed. Microbiology - General guidance on methods for the detection of 

Salmonella.  

3. NMKL method no. 71, 2
nd 

ed., 1999: Salmonella. Detection in food. Nordic committee on food 

analysis.  
 

Third EU 

Health 

Programme 

 


