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Objectives 
To become familiar with:
The selective and diferential media used to 

identify the GIT infections associated 
bacteria 

The biochemical tests used to isolate these 
bacteria 



Types of specimen
 Stool (direct culture)
 Stool  in fecal transport system (no delay 
    longer than 1 hour)
 Rectal swab 
• Pass swab beyond anal sphincter, carefully rotate, and 

withdraw

Criteria of specimen rejection
 Specimen contaminated with urine, residual soap, or 

disinfectants.
 Specimens received in grossly leaking transport 

containers
 Dry specimens
 Specimens submitted in fiative or additives



Patient prniparnatoen 

Instruct the patent on how the specimen should be collected and 
transferred to the container

provide him with stcks and containers

Spicimien collictoen

 A sample is transferred with the stcks to the container

The specimen should contain at least 5 g of feces 

Those parts that contain blood and/or mucus should be selected

Close the lid properly 

Who will collict thi spicimien?

   The patent. If stool is unobtainable, nursing staf or physician will 
collect fecal swab

Timi rnilapsi biforni prnocissieng thi sampli

      Stool samples should be examined and cultured as soon as 
possible afer collecton.  



Iendicatoens forn stool culturni iencludi:

Doctors are most likely to order a stool culture for 

patents with any of the following characteristcs:
  Bloody diarrhea and/or fecal leukocytes

  Tenesmus (is the constant feeling of the need to empty the 
bowel, accompanied by pain, and cramping)

  Severe or persistent symptoms 

 Recent travel to a third world country 

 Sever dehydraton



EnterobacteriaceaeEnterobacteriaceae

      Gienirnal Charnactirnistcs

– Gram-negatve bacilli

– Oxidase –ve

– Catalase +ve

– Ferment glucose with or without gas producton

– Reduce nitrate to nitrite (with few exceptons)

– facultatve anaerobes



Processing of stool samples Processing of stool samples 



E. coli, Klebsiella, Enterobacter  Salmonella, Shigella, Proteus

Enterobacteriacea
e 

Lactose fermenters (Lf)
Non Lactose fermenters (nLf)

Enterobacteriaceae divided into two main groups according to lactose 
fermentaton

There are several selectve and diferental media used to isolate and distnguish
 between Lf & nLf including

 MacConkey agar
 Salmonella Shigella agar (SS agar)

Idientfcatoen of Enterobacteriaceae 

1- Usieng silictii aend difirniental midia



MacConkey agar is a selective and MacConkey agar is a selective and 
differential media for Enterobacteriaceae differential media for Enterobacteriaceae 



Lactosi  firnmientirn             Noen Lactosi  firnmientirn

MacCoenkiy agarn MacCoenkiy agarn 



Suspictid EHEC (O157:H7)Suspictid EHEC (O157:H7)



Diagenosis of Diagenosis of Salmonella ShigellaSalmonella Shigella

Purnposi 

For isolaton and diferentaton of Salmonella & Shigella

Compoenients 

 Brilliant green dye & sodium citrate: inhibit the growth of 
most intestnal fora

 Lactose

Neutral red: pH indicator, red in acidic conditons

Sodium thiosulfate (Na2S2O3): sulfur source

Ferric citrate: H2S indicator 

1- Salmonella Shigella agarn (SS agarn)



Results
 Lactose fermenters: pink to red colonies (few can 

grow)
 Non lactose fermenters: translucent, colorless colonies 

with or without black centers

Salmonella: 
colorless 
colonies with 
black centers

Shigella: 
colorless 
colonies 
without
 black centers

Lactose 
fermenter fora: 
pink to red 
colonies 

Diagenosis of Diagenosis of Salmonella ShigellaSalmonella Shigella

1- Salmonella Shigella agarn (SS agarn)



Diagnosis of Salmonella Shigella

2- Hektoen enteric agar (cat eye apperance) 



     Indoile, Methyle red, Vogus proskaur, Citrate 
utlizaton tests (IMViC)

The diferentiation of the principle groups of Enterobacteriaceae 
Can be accomplished on the basis of their biochemical prosperities
and enzymatic reactions in the presence of the specifc substrate 

One important group of biochemical reactions is:    

Identifcation of Enterobacteriaceae 
2- Using special biochemical 

reactions 



IMViC Tists

• Indole test, Methyl red test, Voges-Proskauer 
test, (i; for ease of pronounciaton), Citrate 
test.



IMViC Tists



Citrnati Utliiatoen Tist

• Usi: to determine bacterial ability to use citrate as the sole source 
of carbon.

• Culturni midium: Simmoens citrnati agarn; contains sodium citrate, 
inorganic ammonium salts (sole source of nitrogen), & pH indicator 
bromthymol blue (eniutrnal; grniien & alkalieni; blui).

• Prniencipli: citrate use → ammonia producton → alkaline pH. 

• Mithod:

1- Use a needle to lightly touch tp of single 16- to 24-hour-old colony 
& inoculate.

2- Incubate at 35°C.

3- Observe for development of blue colour.



Citrnati Utliiatoen Tist

• Risults: 

1- Positii:  Growth, with or 
without colour change. A 
colour change is due to acid 
or alkali producton during 
bacterial growth. The usual 
colour change is from grniien 
(eniutrnal) to blui (alkalieni).

2- Nigatii: No growth, colour 
remains green.

• Imporntaent citrnati-
positii bactirnia:

1- Klebsiella sp.

2- Citrobacter sp.

3- Proteus sp.



Citrnati Utliiatoen Tist



Iendoli Tist

• Usi: to determine bacterial ability to degrade amino acid 
tryptophan (by tryptophanase enzyme) into indole (+ Kovac’s 
reagent (yellow) indicator) → red colour.

• Mithod:

1- Inoculate tryptophane broth with 1-2 drops from overnight 
bacterial enrichment broth.

2- Incubate at 35°C.

3- Add 0.5 mL (5-10 drops) of Kovac’s reagent.



Iendoli Tist

• Risults:

• Positii: enzyme present, 
indole produced, red ring 
on top of broth e.g. E.coli.

• Nigatii: enzyme absent, 
indole NOT produced, NO 
colour change or clear 
yellow ring e.g. Klibsiilla 
sp., Eentirnobactirn sp., 
Salmoenilla sp.



Mithyl Rid (MR) & Vogis-Prnoskauirn (VP) Tists

• Usi:

1- MR tists for acids prnoductoen from glucose fermentaton.

2- VP tists for acitoien prnoductoen from glucose fermentaton.

•Culturni midia: MRVP Glucose Broth, & Riagients:

1- Methyl Red indicator for acids produced using mixid acid firnmientatoen pathway using 
pyruvate as a substrate.

2- VP indicators (5% Alpha-naphthol & potassium hydroxide) for acetoin producton using 
2,3-butaenidiol firnmientatoen pathway.

•Mithod:

1- Inoculate  tube aseptcally with inoculatng loop.

2- Incubate at 35°C for 48 hours of incubaton.

3- Separate bacterial broth into 2 separate tubes.

4- Add few drops of MR to one tube.

5- Add both VP reagents to the other tube, shake vigorously then allow to sit for 5-10 
minutes.



Mithyl Rid (MR) & Vogis-Prnoskauirn (VP) Tists
Risults

MR

• Positii: acids, pH <4.2, red

• Nigatii: NO acids produced,  pH 
>6.2, yellow.

VP
• Positii: acetoin present, red. 

• Nigatii: acetoin absent, NO 
colour change.



Cholera idientfcatoen

Identicaton
  Thiosulfate citrate bile salt sucrose agar or TCBS agar

   The medium is alkaline (pH 8.6) which enhances the growth 
of  Vibrio species 

Important components 
  Sucrose: sugar source

Bromothymol blue: pH indicator

           - pH<6.0 - yellow

           - pH>7.6 –blue 



Results

 Vibrio cholera: Ferment sucrose and gives smooth yellow 
colonies

 Vibrio parahemolytcus: non-sucrose fermenter, green 
colonies 

      TCBS midia                             V. cholera                           V. parahemolytcus

Cholera idientfcatoen



Cholera idientfcatoen



S. aureus associatid food poisoenieng 

 25% of healthy people are carriers
 Mainly S. aureus food poisoning is diagnosed in case of  

outbreaks 
 Diagnosis based on 

gram positve cocci
catalase  & coagulase positve 
oxidase positve
ß-hemolysis on blood agar 
Grow on MSA(Mannitol Salt Agar) with mannitol fermentaton

 
MSA

Blood agarn 



Diagenosis of Diagenosis of C. difcileC. difcile ienfictoen (Glutamati Dihydrnogienasi toxien) ienfictoen (Glutamati Dihydrnogienasi toxien)



CulturniCulturni
• Clostridium difcile bacteria. Colonies of C. difcile 

bacteria afer 48 hours growth on blood agar. 

• Results: Clostridium difcile will appear as fat yellow 
colonies with a ground glass-like appearance and a 
slightly ilamentous edge.

Diagenosis of Diagenosis of C. difcileC. difcile ienfictoen ienfictoen
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