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| M VicCtestis agroup of test under which four tests are performed

Indole Test

Methyl Red Test

Voges Proskauer Test

Citrate Utilization test
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Q) These tests are performed to observe the presence of the any

bacteria that belongs to the family Enterobacteriaceae

The member of this family are:
E.Coli, Enterobactor aerogenes, Klebsiella pneumoniae, Salmonella typhimurium, Shigella dysenteriae,

Proteus vulgaris, Pseudomonas aeruginosa, Alcaligenes faecalis

Cynobacterium xerosis, Micrococcus leuteus, lactococcus lactis, Staphylococcus aureus bacillus cereus

[ These tests are also use to differentiate various members of

Enterobacteriaceae family based on their biochemical properties (the

properties to metabolize different compounds)

Scanned by CamScanner



Indole Production Test

Objective

Principle

Result

Identification of bacteria on their ability to degrade the amino acid Tryptophane.

Trypthophane is an essential amino acid, that can be metabolize by some bacterial
cells to Produce indole. Not all bacteria have this property of conversion.

The indole is then reacted with p-dimethyl amino benzalgehyde portion of Kovacs
reagent (p-dimethyl amino benzalgehyde + HCl + butanol) and form a red colour
Complex, due to which media turns red at top layer of media.

CH
—CH=<:>=N°(CH,)_,
H N(CH,),
Indole p-<dimathylaminobenzaldehyde

Quinoidal red-violet compound

The appearance of red colour on the top layer of the medium indicates presence of
Microorganism.
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Casein enzymic hydrolysate
(present in nutrient broth)

TRYPTOPHANE

T Indole
Microorganism

em

Kovacs or Ehrlichs reagent
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Citrate Utilization test

Objective Differentiate microorganism on the basis of their ability to metabolize citrate as sole / only
source of carbon.

Principle In the absence of glucose or lactose, some bacteria utilize citrate as carbon source for
energy production.

Citrate can be utilize by only those bacteria which has citrate permease enzyme in
their cell. Citrate permease enzyme responsible for the intake of citrate inside the cell

Inside the cell, another enzyme citrase convert citrate to oxalo acetic acid and acetate
and then convert into pyruvic acid and CO2,

This generated CO2 combines with sodium and water to produce Na2CO3 . Na2CO3
is an alkaline product.

When an indicator Bromothymol Blue is added to this media, it turns from
green to Prussian Blue (due to alkaline pH)

Result Formation of Blue colour indicate positive test (presence of microorganism)

Scanned by CamScanner



Citrate
1 Citrase
+—— Microbial cell

Oxalic Acid + Acetic acid

,.(_

Pyruvic acid + Excess CO,

CO, + Na > Na,CO; + Alkaline pH

Bromothymol Blue Due to alkaline pH

(Green)

* Prussian Blue

Positive Test if Color appear
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Methyl Red (MR) Test

Objective

Principle

Result

To determine the ability of organism to oxidize glucose and production of acid products

To Differentiate E. Coli and Enterobactor aerogenes

Some specific organisms when grow on any glucose containing media, they use to produce
mix acids (many acids) like acetic acid, formic acid or succinic acid.

The amount of produced acid by these specific microorganisms reaches to that level at which
It overcome the effect of phosphate buffer added in the glucose phosphate broth culture media.

Due to the production of acid the pH of glucose phosphate broth reaches to near at pH 4.

At this condition, after addition of an indicator methyl red, the colour of medium remains red,
Because at pH 4.4 or lower the colour of methyl red is remains red and, remains stable for long time.

If the color of methyl red changes from red to yellow it indicate the presence of bacteria
E. aerogenes. Because E. aerogenes is present it utilizes the acids and produce non-acedic
Neutral compounds and take pH towards neutral around pH 6.

At the pH 6 the colour of methyl red is turns yellow

Red Colour indicate presence of E. Coli
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Glucose Phosphate Broth

Test for differentiation between E. Coli and Enterobactor aerogenes

()

(1)

—~

(2.
Gt

Glucose Glucose g

(o)
A [ E. Coli I =
B Mixed acids g‘l
\S) Mixed acids -~
u) ( Acetic acid, formic acid, succinic acid) Enterobactor aerogenes | g
“6 l Mixed acids overcome the buffer effect Non acidic end products g‘
g pH of the phosphate buffer 2
'..3 Become 4.4 of less pH become near to 6.0 2
- l « Methyl red indicator > L %
Q =~
o Red Colour Yellow Colour 8
L)

=

N ! 0

Positive test Negative test )

E. Coli present in culture Enterobactor aerogenes present

Scanned by CamScanner



Voges- Proskauer test

Objective To Differentiate E. Coli and Enterobactor aerogenes and Klebsiella

Principle Some bacteria when inoculated in glucose phosphate broth, they utilize glucose by
Butylene glycol pathway and produce acetyl methyl carbinol (acetoin).

This acetoin reacts with the indicator Barritt’s reagent ( 0.6 ml. of alcoholic solution of
a- naphthol and 0.2 ml of 40% KOH) and form diacetyl and this diacetyl reacts with pepton
(present in culture media) produce rose red colour in the media.

Result Formation of rose red colour indicates presence of specific microorganism (Positive test).
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Voges- Proskauer test

Glucose Phosphate Broth

l

Glucose

\Metabolize by butylene glycol pathway of some bacteria

Acetyl methyl carbinal
(Acetoin)
Barrittes Reagent
l — [ @- naphthol ]
(Acetoin) ;. koH
Diacetyl
No red colour Rose red colour
negative test for E. coli Positive test for Klebsiella and E. aerogenes

Scanned by CamScanner



Indole test Methyle Red Voges-Proskauer |Citrate utilization
test test test

s s -

- + - +
Shigella species Varies with + - -

different species

Table: Comparative table for test results and microbial strain
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