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ANNEXES  

 

Annex. I. Isolation and Secondary Biochemical Test. (Quinn et al., 2002) 

 

Gram staining 

  

Procedure:  

 Make a thin smear or film.  

 Allow the film to dry in air.  

 Fix the film by passing through the Bunsen flame several times. 

 Flood the slide with crystal violent for 30 to 60 seconds.  

 Pour of the stain and wash the remaining stain with iodine solution. 

 Wash off the iodine and shake the excess water from the slide. lx  

 Decolorize with acetone alcohol.  

 Counter stain with safranin for 30 to 60 seconds and wash with water.  

Grams reagents; 

 Crystal violet  

 Iodine (mordant)  

 Ethanol 95%  

 Counter-stain (safranin) 

 

Figure1,: Gram staining, shows gram positive staphylococcus aurues  
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Figure2: Colony growth on Blood agar (BA) base and hemolysis formation 

 

Nutrient agar 

 

Principle: The colony that was suspected as S.aurues by colony morphology and gram 

staining streaked on nutrient agar for further identification tests. 

 

Figure3 Colony growth on nutrient agar  
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Mannitol Salt Agar (MSA) 

Principle:  

 

Mannitol Salt Agar contains peptones and beef extract, which supply nitrogen, vitamins, 

minerals and amino acids essential for growth. The 7.5% concentration of sodium chloride 

results in the partial or complete inhibition of bacterial organisms other than staphylococci. 

Sodium chloride also supplies essential electrolytes for transport and osmotic balance. 

Mannitol is the fermentable carbohydrate, fermentation of which leads to acid production, 

detected by phenol red indicator, aids in the differentiation of staphylococcal species. 

Coagulase positive staphylococci (e.g., Staphylococcus aureus) produce yellow colonies and 

a surrounding yellow medium while coagulase negative staphylococci produce red colonies 

and no color change of the phenol red indicator. Agar is the solidifying agent. 

 

Figure4 Colony growth on mannitol salt Agar 
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Catalase Test (Quinn et al, 1999)  

Principle: the breakdown of hydrogen peroxide into oxygen and water is mediated by the 

enzyme catalase.  

Procedure: A loopful of the bacterial growth is taken from the top of the colonies avoiding 

the blood agar medium. The bacterial cells are placed on a clean microscope slide and a drop 

of 3% H2O2 is added. An effervescence of oxygen gas, within a few seconds, indicates a 

positive reaction.  

   

 Figure5. Positive result for catalase test 

 

The Slide coagulase test 

 

Principle: 

This method measures bound coagulase. The bound coagulase is also known as clumping 

factor. It cross-links with α and β chain of fibrinogen in plasma to form fibrin clots those 

deposits on the cell wall. As a result, individual coccus sticks to each other and clumping is 

observed. 

Procedure:  

 Divide the slide into two sections with grease pencil. One should be labeled as “test” 

and the other as “control  

 Place a small drop of distilled water on each area  
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 Emulsify one or two colonies of Staphylococcus on blood agar plate on each drop to 

make a smooth suspension  

 The test suspension is treated with a drop of citrated plasma and mixed well with a 

needle  

 Do not put anything in the other drop that serves as control. The control suspension 

serves to rule out false positivity due to auto agglutination  

 Clumping of cocci within 5-10 seconds is taken as positive. 

 Some strains of S.aureus may not produce bound coagulase, and such strains must be 

identified by tube coagulase test. 

 

Figure 6. Positive result slide coagulase test  

The Tube Coagulase Test 

Procedure:  

 Three test tubes are taken and labeled “test”, “negative control” and “positive 

control”. 

 Each tube is filled with 1 ml of 1 in 10 diluted rabbit plasma.  

 To the tube labeled test, 0.2 ml of overnight broth culture of test  

 Bacteria are added.  

 To the tube labeled positive control, 0.2 ml of overnight broth culture of known 

S.aureus is added  

 To the tube labeled negative control, 0.2ml of sterile broth is added.  

 All the tubes are incubated at 37oC and observe the suspensions at half hourly 

intervals for a period of four hours.  
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 Positive result is indicated by gelling of the plasma, which remains in place even after 

inverting the tube.  

 If the test remains negative until four hours at 37oC, the tube is kept at room 

temperature for overnight incubation. 

 

Figure7. Positive result for test tube coagulase test  

Annex II. Media used for isolation and identification of Staphylococcus aureus 

1. Blood agar (oxoid,England) 

Direction: Suspend 40g of powder in 1 liter of distilled water. Mix thoroughly and heat with 

frequent agitation and boil for 1 minute to completely dissolve the powder. Autoclave at 121 

0
C for 15 minute. Cool the base to 45-50 o c and 5-7 % sterile defiberinated sheep blood. 

Composition.         Gm 

Heart Muscle, Infustion From(Solid) 

Pancreatic Digest Of Casein13 

Agar  

Nacl  

Sheep Blood 

Ph 

2.0gm 

13gm 

15.0gm 

5.0gm 

5ml 

7.4 

Table3. Ingredients in Blood agar  

Direction: Suspend 40g of powder in 1 liter of distilled water. Mix thoroughly and heat with 

frequent agitation and boil for 1 minute to completely dissolve the powder. Autoclave at 121 

0
C for 15 minute. Cool the base to 45-50 o c and 5-7 % sterile defiberinated sheep blood. 
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2. Nutrient agar (oxoid, England)  

Composition (g/l): lab-lemco powder 1.0; yeast extract 2.0; peptone 5.0; sodium chloride 5.0; 

Agar 15; P H: 7.4 ± 0.2.  

Direction: suspend 28 g in 1 liter of distilled water. Bring to the boil to dissolve completely. 

Sterilize by autoclaving at 121 0 c for 15 minute. 

3. Mannitol Salt Agar (MSA) (Oxoid, UK) 

Composition 

Ingredients Gram/ Litre 

Pancreatic Digest of Casein 

Peptic Digest of Animal Tissue 

Beef Extract 

Sodium Chloride 

D-Mannitol 

5.0 gm 

5.0 gm 

1.0 gm 

75.0 gm 

10.0 gm 

Phenol Red 

Agar 

0.025 gm 

15.0 gm 

Table4. Ingredients in mannitol salt agar. 

Preparation MSA 

Prepare the medium as directed by the manufacturer. 

 It is best to use a ready to use dehydrated powder (the one readily available on most 

suppliers of culture media). 

 The medium has a concentration of 11.1 grams in every 100 ml of distilled water. 

Sterilize through autoclaving at a temperature of 121 degree Celsius for 15 minutes. 

 Allow the medium to cool down. 

 Mix well before putting in a sterile petridish. Put a label on the medium. 

 Place the plate at 2 to 8 degree Celsius in a plastic bag in order to prevent loss of 

moisture. 

 The medium can last for a few weeks provided no abnormalities in the medium’s 

appearance. Do not use the medium if there are any signs of abnormalities as they 

could indicate a possible contamination, alteration, and deterioration. 
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4. Tryptone soya broth (TSB) 

Ingredient  Gm 

Pancreatic digest of caisen 

Enzymatic digest of soya bean 

Sodium chloride 

Dipotassium hydrogen phosphet 

Glucose  

17.0 gm 

3.0 gm 

5.0 gm 

2.5 gm 

2.5 gm 

Table5. Ingredients in Tryptone soya broth 

5. Buffered Peptone water  

Ingredient  Gram 

Casein peptone 

Sodium chloride  

Yeast extract  

10 gram 

10 gram 

3 gram 

Table 6.ingredient in buffered peptone water 

Preparation 

 Dissolve 73 g in 1 litre distilled water and fill into containers. Sterilize by autoclaving 

at 121°C for 15 minutes. 

 

 


