
  

Phenotypic identification of 
Salmonella 

Enterobacteriaceae 



  

Enterobacteriaceae 
• Seven phenotypic properties  within the 

Enterobacteriaceae family  
– Bacilli Gram negative, mobile with peritriche ciliature (some are 

immobile), non sporulant 
– Growth on basic medium 
– Aero-anaerophillic bacteria 
– Fermentation  of glucose with or without gaz production 
– Nitrate reductase positive 
– Oxydase negative 
– Catalase positive 

• Cf the document (Le Minor and Richard – "méthode de 

laboratoire pour l’identification des enterobacteries", Pastor Institute) 



  

H2S 

Salmonella Citrobacter Levinea Escherichia Shigella Klebsiella  
Enterobacter Hafnia  Serratia Proteus Providencia Yersinia 

+ 
Salmonella Citrobacter Proteus 

- 
Levinea Escherichia Shigella Klebsiella Proteus 
Enterobacter Hafnia  Serratia Providencia Yersinia 

LDC LDC 
- 
Citrobacter 
 Proteus 

+ 
Salmonella  
Proteus 

- 
Levinea Escherichia Shigella 
 Proteus Enterobacter  
Providencia Yersinia 

+ 
Escherichia  
Klebsiella  
Hafnia  Serratia 

Urea 

+ 
Proteus 

- 
Salmonella  

- 
Citrobacter 
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- 
Levinea Escherichia Shigella Klebsiella Proteus 
Enterobacter Hafnia  Serratia Providencia Yersinia 

H2S 

LDC 
- 
Levinea Escherichia Shigella 
 Proteus Enterobacter  
Providencia Yersinia 

+ 
Escherichia  
Klebsiella  
Hafnia  Serratia 

Urea 
- 
Escherichia  
Hafnia  Serratia 

+ 
Klebsiella  

- 
Levinea Escherichia Shigella 
Enterobacter Providencia Yersinia 

+ 
 Proteus 

Indole 
- 
Hafnia  Serratia 
gelatinase 

+ 
Escherichia  + 

Levinea Escherichia 
 Shigella 
Providencia Yersinia 

- 
Shigella 
Enterobacter  
Yersinia 
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Indole 
+ 
Levinea Escherichia 
 Shigella 
Providencia Yersinia 

- 
Shigella 
Enterobacter  
Yersinia 

Citrate Simmons 

- 
Escherichia 
 Shigella 
Providencia Yersinia 

+ 
Levinea 

+ 
Enterobacter  

- 
Shigella 
Yersinia 

Lactose 

+ 
Escherichia 

- 
 Shigella 
Providencia Yersinia 

Mobilitiy 

- - Shigella 

+ - Yersinia 

+ + Providencia 

22°C 37°C  

 
Identification key for genus identification in Enterobacteriaceae 3/3 



  



  



  

Enterobacteriaceae 

• Kligler (TSI) 

• Urea/indole 

• LDC 

• Citrate Simmons 



  

Sub-species 

 

species 

 
enterica 

 
enterica 

 
enterica 

 
enterica 

 
enterica 

 
bongori 

 
enterica 

 enterica 

 
salamae 

 
arizonae 

 
diarizonae 

 
houtenae 

 
  

 
indica 

   

 
I 

 
II 

 
IIIa 

 
IIIb 

 
IV 

 
V 

 
VI 

 Dulcitol 

 
+ 

 
+ 

 
- 

 
- 

 
- 

 
+ 

 
d 

 ONPG (2 h) 

 
- 

 
- 

 
+ 

 
+ 

 
- 

 
+ 

 
d 

 Malonate 

 
- 

 
+ 

 
+ 

 
+ 

 
- 

 
- 

 
- 

 Gélatinase 

 
- 

 
+ 

 
+ 

 
+ 

 
+ 

 
- 

 
+ 

 Sorbitol 

 
+ 

 
+ 

 
+ 

 
+ 

 
+ 

 
+ 

 
- 

 Culture sur KCN 

 
- 

 
- 

 
- 

 
- 

 
+ 

 
+ 

 
- 

 L (+)-tartrate a) 

 
+ 

 
- 

 
- 

 
- 

 
- 

 
- 

 
- 

 Galacturonate 

 
- 

 
+ 

 
- 

 
+ 

 
+ 

 
+ 

 
+ 

 -Glutamyltransférase 

 
+ b) 

 
+ 

 
- 

 
+ 

 
+ 

 
+ 

 
+ 

 β-Glucuronidase 
 

d 

 
d 

 
- 

 
+ 

 
- 

 
- 

 
d 

 Mucate 

 
+ 

 
+ 

 
+ 

 
-  

(70 %) 

 

- 

 
+ 

 
+ 

 Salicine 

 
- 

 
- 

 
- 

 
- 

 
+ 

 
- 

 
- 

 Lactose 

 
- 

 
- 

 
- 

(75 %) 

 

+ 
(75 %) 

 

- 

 
- 

 
d 

 
Lyse by phage O 1 

 
+ 

 
+ 

 
- 

 
+ 

 
- 

 
d 

 
+ 

 Ecolocical site 

 
Warm 

blooded 
animals 

 

Environment and cold blood  

 
a) = d-tartrate. 
b) = Typhimurium : d, Dublin : -. 
 

d= variing results insaite the sub-species according to the serotype. 
+ = 90 % or more positive results 
- = 90 % or more negative results. 
 



  

Typical properties of 
Salmonella enterica enterica 

Oxydase 
 

- 
 

Urea 
 

- 
 

Glucose 
 

+ 
 

Citrate 
 

+ 
 

Lactose 
 

- (mostly) 
 

lysine 
decarboxylase 
 

+  
 

H2S 
 

+  
 

Mannitol 
 

+ 
 

Gaz 
 

+ 
 

Indole 
 

- 
 

+ = 90 % or more positive results 
- = 90 % or more negative results. 
 



  

Some serotype specificity 


