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aboratory lIdentification Tests




Diognosis of Bacterial Infection
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Indole production

* Degradation of tryptophan by tryptophanase to produce indole

* Red colour develops after adding a solution containing p-
dimethylaminobenzaldehyde (Kovacs or Erlichs)

Negative —
Positive




* Triple Sugar Iron Agar (TSI):

Purpose: [o differentiate
bacteria based on their ability
to ferment glucose, lactose
and/or sucrose, and to
reduce sulfur to hydrogen
sulfide.
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ONPG test

* Determines presence of [3-galactosidase

* Utilizes o-nitrophenyl-d-f-galactosidase

* Differentiates late lactose fermenting organisms




Methyl Red

= This Is a qualitative test of the acidity produced by
the growth of a bacterium in phosphate-buffered
glucose peptone water

E. coli produces a pH of about 5, and hence a red
colour Is produced after addition of methyl red.
Enterobacter aerogenes the pH never drops so low,
It appears yellow after addition of methyl red.




Voges-Proskauer

« This test for production of
acetylmethylcarbinol (AMC) from
carbohydrates by bacteria in glucose

phosphate peptone water

* Red colour 1s produced after addition of
alpha naphthol and KOH

* Klebsiella +
« £ coll -




MR/VP Results

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

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

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



IMVIC test

« IMVIC test is a group of four biochemical
tests collectively used for primary

identification of enteric bacteria
* |ndole

= Methyl red

= \/oges proskuer

= Citrate utilization test




IMVIC tests

Help to differentiate amont members of the
family Enterobacteriaceae (enterics)

lLab #6 (,vpic=), p. 3|
| = test for productio@indole from tryptophan

M = methyl red test for acid production from
glucose

V = Voges-Proskauer test for production of
acetoin from glucose

C = test for the use of citrate as the sole carbon
source




Indole (IMVIC tests)

« » E coli (pink/red) +
« » £ coli (left side) —

« » Kovac's reagent

* detects If tryptophan

* has been hydrolyzed

* to indol/tryptophanase




Methyl Red (MR) (IMVIC tests)

Enterobacter
aerogenes (left) —

E. coli (bright red) +

Reagent: Methyl red

Indicator identifies pH
change due to mixed
acid fermentation




Voges-Proskauer (VP) (IMVIC tests)

Enterobacter aerogenes
+(left)

E. coli — (right)

Red colour is produced
after addition of alpha
naphthol and KOH

» Klebsiella +
« £ coli -




Citrate utilization

* Ability to use sodium citrate as sole source of carbon

* Medium has sodium citrate, ammonium salt, bromothymol blue
* Positive test - deep blue colour in 24-48hrs

* Indicates citrate utilization

* Production of alkaline products
E. coli (left green) —

« Enterobacter aerogenes
(right royal blue) +

Positive  Negative




Escherichia coli

The scientific name for E. coli Is
Escherichia coli.

E. Coli are members of a large
group of bacterial germs that
Inhabit the intestinal tract of
humans and other warm blooded
animals.







) lactose lermentation
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BIOCHEMICAL TEST E. ALBERTII E.BLATTAE E.COLI E.FERGUSONII E. HERMANNII E.VULNERIS
Indole - - . ~

Methyl red + +
Voges-Proskauer - -

Citrate
Lysine decarboxylase
Arginine dihydrolase
Ornithine decarboxylase
ONPG
Fermentation of:
Lactose
Sorbitol
Mannitol
Adonitol
Cellobiose - -
Yellow pigment - =

@ Strains of E. coli belonging to serotype O157:H7 are sorbitol-negative.,
+, 90% or more strains positive; =, 90% or more strains are negative; V. 11-89% of strains are positive.
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Klebsiella spp.




|_actose fermentor




|_actose positive Klebsiella




Klebsiella

* K pnheumoniae

* Present in respiratory tract and
feces of about 5% of

« normal individuals.

« Can cause bacterial pneumonia
(3%).

* Produce extensive hemorrhagic
necrotising consolidation of lungs.




Morphology and culture characteristics

« Morphology
= Gram negative rods
= Non-spore former, caspulated and non-motile

« Culture characteristics

= N.agar — mucoid, circular, convex, small
colonies

= MacConkey — mucoid, rose pink
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Klehsiella pneumoniae

Charactenstic
subsp, pneumoniae

subsp. azaenae

subsp. rhinoscleromatis

K anloca

K. temrigena

K. planticola

K. omithinolytica

Indole

Ornithine decarboxylase
Lysine decarboxylase
Pectate degradation

Gas from lactose at 44.5°C
Growth at 10°C
Acid from:
D-Melezitose
L-Sorbose
Utilization of;
m-Hydroxybenzoate
Hydroxy-L-proline
Malonate
Methyl red test
Voges-Proskauer reaction




« Bilochemical reactions

« IMVIC: -—++

« TSI: Acid butt/acid slant with gas
production
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