
Stapylococci

S. aureus

It is the main cause of skin 

infections “ folliculitis, Boil, 

furuncle, Carbuncle,



Microscopical Examination:

Irregular clusters of Gram’s +ve cocci



Macroscopical Examination:

Golden yellow colonies of

S.aureus on a nutrient agar plate



Non-hemolytic Staphylococcus species: Staphylococcus epidermidis



Staphylococcus saprophyticus: non-hemolytic, bright white, creamy colonies 



Strains of Staphylococcus aureus  produce a golden yellow pigment



Strains of Staphylococcus aureus not a golden yellow pigment producer



• Definitive tests to differentiate between 

S.aureus & S.epidermidis

1. Coagulase Test:

Principle:

Fibrinogen

Plasma

Coagulase enzyme
Fibrin

Visible Clot

Procedure:
2

3 Place at water bath at 37oC, observe for formation of visible clot for up to 4 hrs.

1 ml rabbit plasma

1



The Coagulase Test
Slide coagulase test: clumping factor with thrombin-like activity in 

the cell wall of Staphylococcus aureus reacts directly with 

rabbit plasma1 fibrinogen causing fibrin formation and 

agglutination of bacteria by fibrin nets (drop of rabbit plasma 

placed on a glass slide, colony material emulsified in drop of 

plasma, visually observed for agglutination of organisms)

Tube coagulase test: extracellular (free)

coagulase complexes with rabbit plasma 

coagulase reacting factor (CRF) which 

generates thrombin-like activity and 

coagulation (clotting) of plasma



1. Coagulase Test:

Results:

Positive test: formation of visible clot.

Coagulase +ve

S.aureus

Coagulase -ve

S.epidermidis



Coagulase test

Negative

Positive

Slide method

Negative

Positive

Tube method

Coagulase

Staphylococcus aureus CNS

Staphylococcus epidermidis 

Staphylococcus saprophyticus

+ _



2. Mannitol Fermentation Test:

Principle:

 Mannitol Salt Agar (MSA) is highly selective medium for the recovery 

of Staphylococci due to presence of high conc. of salt (7.5% NaCl).

Mannitol Salt Agar (MSA) is diagnostic medium for S.aureus
which is the only species which can ferment mannitol producing acid 

which change the colour of phenol red indicator into yellow.

Mannitol
S.aureus

Fermentation
acid

Phenol red
Yellow colour



2. Mannitol Fermentation Test:

Procedure:

1. Inoculate MSA plate with the test organism by streaking.

2. Incubate the plate at 35oC for 24 hrs.

Flame & Cool

Flame & Cool

Flame & Cool



2. Mannitol Fermentation Test:

Mannitol fermentation is indicated by formation of yellow colour 

around the growth

 Growth with yellow colour around the colonies S.aureus

 Growth without change in the colour of the medium S.epidermidis

Results:



Mannitol Salt agar

Staph. aureusStaph. epidermidis



Mannitol Salt agar



3. Deoxyribonuclease (DNase) Test:

Principle:

DNA
DNase enzyme

Nucleotides

Insoluble 

In acid
soluble 

In acid

Procedure:

1. Inoculate DNase agar plate with the test organism.

2. Incubate the plate at 35oC for 24 hrs.

3. Flood the plate with 1M HCl.



3. Deoxyribonuclease (DNase) Test:

Results:
DNase activity is indicated by a clear zone around the 

growth after addition of Hcl

Clear zone around the 

growth while the rest of 

the plate appears 

cloudy

S.aureus

Cloudiness in all 

the plate

S.epidermidis



Procedure:
1. Inoculate blood agar plate with the test organism.

NB  

2. Aseptically apply Novobiocin disc onto 

the center of the streaked area.

3. Incubate the plate at 37oC for 24 hrs.

Novobiocin resistance Test:

Coagulase Negative Staph

Staph 
saprophyticus

Staph 
epidermidis



Novobiocin test

A novobiocin disk will be placed on the plate, Novobiocin is an antibiotic that many
Staphylococcus strains are sensitive to with the exception of one ,

Staph. saprophyticus that is risist to novobiocin antibiotic.



Staphylococcus epidermidis
Growing on Blood Agar

Note there is no hemolysis (gamma reaction) on the blood agar and the
organism is sensitive to the antibiotic novobiocin as shown by the zone of
inhibition.



Staphylococcus saprophyticus
Growing on Blood Agar

Note there is no hemolysis (gamma reaction) on the blood agar
and the organism is resistant to the antibiotic novobiocin.



Staphylococcus aureus Growing 

on Blood Agar

Note beta hemolysis (complete lysis of the red blood cells around the
colonies; see arrows) on the blood agar and the organism is sensitive to
the antibiotic novobiocin.
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Protein A Latex Test
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Protein A is found 
on the cell
surface of about 95 
% of human strains 
of S. aureus and 
has the ability to 
bind the Fc portion 
of immunoglobulin 
G (IgG)



Staphyloslide™ Latex Test for Staphylococcus 
aureus

Latex Test consists of latex particles coated with human fibrinogen and IgG. On
mixing the latex reagent with colonies of staphylococci which have clumping
factor or Protein A present, cross-linking will occur giving visible agglutination of
the latex particles.
Such agglutination will occur notably with S. aureus.
If neither clumping factor nor Protein A are present, no agglutination will occur
and the result will be regarded as negative.



Results
Micrococci S.aureus S.epidermidis

Gram’s Stain

Catalase 

test

+ve

(air bubbles)

+ve +ve

O/F test O+/F- O+/F+ O+/F+

Coagulase 

test

- +ve

(Visible clot)

-ve

(No clot)

MSA test - Growth with 

change in colour 

into yellow

Growth without 

any change in 

colour

DNase test - Clear zone around 

the growth while 

the rest of the 

plate is turbid

Turbidity in all the 

plate

Gram’s +ve Cocci
Tetrads Clusters Clusters



كل عام وأنتم بخير

With my Best Wishes,,,


