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ABSTRACT 

 

Investigations were undertaken to characterize Staphylococcus aureus by  cultural and biochemically isolated from 
various sources such as blood, pus, milk, secretions, discharges, injuries, cuts, surgical and non-surgical wounds of 
sheep, goats, dogs, buffaloes, camels, horses, cattle, poultry birds and humans. The species  did not vary in their 
morphological, staining and cultural characteristics and showed similar characteristics of different culture media 
although it was isolated from different host species. No any major changes in the characteristics were observed those 

might have contributed by host species. Furthermore, the species produced β hemolysis of red cells of sheep on 
blood agar isolated from different animals.  
KEYWORDS: Morphological Cultural Characterization Staphylococcus Aureus Animal Species 

 
INTRODUCTION 

 

Staphylococcus aureus is known as anaerobic, Gram-negative cocci and commonly causes Staph infections. 
Staphylococci often represent part of normal bacterial flora of the skin and mucosal surfaces of the respiratory, 
upper alimentary and urogenital tracts of mammals and birds. Staphylococcus aureus is one of the most prevalent 

and clinically significant pathogens worldwide. It causes a variety of illnesses ranging from superficial skin 
eruptions to life-threatening infections with bacteremia, endocarditis, pneumonia and toxic shock syndrome (Lowy, 
1998). Since, methicillin-resistant Staphylococcus aureus (MRSA) was first identified in 1961, it has become the 
most common cause of nosocomial and community infections worldwide (Deresinski, 2005). Generally, the 
coagulase-positive Staphylococci are known as Staphylococcus aureus and have been regarded as opportunistic 
pathogens. Furthermore, some coagulase positive and negative Staphylococci strains are erroneously identified as 

Micrococci and are generally regarded as non-pathogens (Kloos and Schleifer 2000).  
Staphylococci are easily spread between animals and under certain conditions to humans through contact with 

excretions such as saliva or aerosols released during sneezing and coughing. Moreover, Staphylococci spread by 
animal products such as non-pasteurized milk (Werckenthin et al., 2001). Staphylococcus aureus causes problems 
like septicemia and skeletal infections in commercial broiler chicken (Jordanand Pattison 2005). The mechanism of 
spread of Staphylococcus aureus infection through poultry flocks is not fully understood (Thompson et al., 2001). 

Kawasaki disease (KD) is an acute illness of early childhood characterized by fever of indurations, erythematic of 
the hands, feet, inflammation of the mucous membranes, polymorphous skin rash and cervical lymphadenopathy. 
Staphylococcus aureus being a bacterial pathogen produces a variety of extra cellular proteins and toxins which 
probably contribute in the virulence of the organism but the exact nature of the potential virulence determinants in 
different types of infections remains unclear. The expression of high level of extra cellular SpA, secreted locally by 
Staphylococcus aureus isolates colonizing the gastrointestinal tract of patients and also contribute to the symptoms 

of Kawasaki disease. The SpA has the ability to bind to Von Willebrand factor, a protein that has a central role in 
hemostasis and thrombogenesis (Wann et al., 2004). Serious Staphylococcus aureus infections are caused by strains 
those  are methicillin resistant (MRSA) or susceptible that not expresses the pathogenic Panton-Valentine leucocidin 
(PVL) toxin. A reliable and rapid identification of Staphylococcus aureus colonies from samples is a cornerstone in 
the control of Staphylococcus aureus infection. Identification of bacterial pathogens still relies mainly on phenotypic 
criteria (Nathwani et al., 2008). 

The characteristics used to identify Staphylococcus aureus include Gram stain morphology, cell morphology, 

production of catalase, coagulase production, pigment production, susceptibility to lysostaphin and lysozyme, and 
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anaerobic production of acid from glucose (Kloos and Schliefer 1999). There are several other  commercially 
available methods that allow strains to be biochemically characterized. Staphylococcus aureus is unique in its ability 
to clot plasma (coagulase). It is also noted that some Staphylococcus species found in animals, such as 
Staphylococcus intermedius and Staphylococcus hyicus also share this property.  

Keeping in view the above facts, the present study was therefore proposed to investigate the biochemical 
characteristics of Staphylococcus aureus that causes infection in different animals. Furthermore, to demonstrate the 
species possesses similar characteristics or different in chemical activities infects different subjects those could be 
used as identification markers in isolation and identification of the species in future. Also to investigate the in-vitro 
susceptibility pattern of the species to different antibiotics could help in recognition of the species isolated from 
different animals. 

 
Collection of samples 

Total of 10 samples, each from sheep, goats, buffaloes, camels, horses, cattle, dogs and human were collected 
from various sources (such as blood, pus, milk, any secretions, discharges, injuries, cuts, surgical and non-surgical 
wounds). Samples were collected in sterilized bijoux bottles and brought to the laboratory of the Department of  
Veterinary Microbiology, Faculty of Animal Husbandry and Veterinary Sciences, Sindh Agriculture University 

Tandojam, where the samples were cultured and sub-cultured to get the pure colonies of Staphylococcus aureus, 
further the gram staining was done to confirm the organism. The bochemicalbiotyping was performed at Central 
Veterinary and Diagnostic Laboratory, Tandojam for isolation of Staphylococcus aureus and biochemical biotyping 
of organism. Before collection of samples, collection areas from animals were cleaned with cotton wool moistened 
with 70% alcohol/spirit to avoid contamination as much as possible.  
  

Preparation of culture media 

         The following culture media were prepared and used for detailed investigation of the Staphylococcus aureus 
collected from different various sources of different animal species. 
Nutrient agar 

  The nutrient agar medium was prepared in laboratory by adopting the formula of Difco (1960). 
     

The ingredients of nutrient agar 
Ingredients Weight (g/ml) 

Bacto-beef extract   3g 

Bacto-peptone 5g 

Bacto-agar    15g 

Distilled water 1000ml 

  

The above ingredients were mixed, rehydrated by taking 23g of the mixture with water up to 1000ml in conical 
flask given in the table form and heated to boiling and pH was adjusted to 7.4. The medium was then autoclaved for 
20 minutes under 15lb pressure at 121ºC. The medium was then cooled at about 45ºC and then 10ml were poured in 
sterilized Petri dishes. During pouring, the dishes were kept near the flame of lamp to avoid any chance of bacterial 

contamination. After solidification, the plates were placed in incubator for 24 hours at 37ºC to confirm their sterility/ 
bacterial growth. 

 
Preparation of slant  

For the preparation of nutrient agar slant, the boiled medium was cooled at 45ºC and then pH was adjusted to 
7.4. A 10 ml quantity of the medium was dispensed in to test tubes and plugged with cotton plug and autoclaved in 

the same manner as carried-out before. The test tubes were then placed at an angle (slant position) so that the 
medium could not touch the plug. After solidification, the slants were incubated for any microbial contaminations. 
Consequently, the plates were used for purifying the organism and the slants for maintaining the stock cultures of 
the pure isolates for subsequent use. 

 
Blood agar 

The autoclaved rehydrated blood agar (Oxide) was cooled at 45ºC and pH was adjusted to 7.4. About 10% 
fresh defibrinated sheep blood was added to blood agar and then 10ml of the medium were subsequently distributed 
into Petri dishes. After solidification, the plates were incubated for 24 hours at 37ºC for the sterility of the medium. 
The sterile blood agar plates were used for primary isolation of a variety of bacterial species. 
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Nutrient broth 

  For preparation of nutrient broth, following ingredients were rehydrated in water and boiled. 
(Table No. 1)  
 

Table No: 1The ingredients of nutrient broth 
Ingredients Weight (g/ml) 

Bacto beef extract 3g 

Bacto peptone 5g 

Distilled water 1000ml 

 

Eight grams of the mixture of the above ingredients were added to 1000ml of distilled water in conical flask. 
It’s final pH was adjusted to 7.4 and 10ml of medium were dispensed into test tubes, then autoclaved for 15 minutes 
at 121ºC under 15lb pressure. (Table No. 2)  
 
MacConkey’s agar 

Table No: 2. The ingredients of MacConkey’s agar 
 Ingredients  Weight (g/ml) 

Bacto-peptone 17.0g 

Protease peptone 3.0g 

Bacto-lactose 10.0g 

Bacto-bile salts No.3 1.5g 

Sodium chloride 5.0g 

Bacto-neutral red 0.03g 

Bacto-crystal violet 0.001g 

Distilled water 1000ml 

 

A total of thirty grams of commercially prepared medium were rehydrated in 1000ml distilled water in conical 

flask and pH was adjusted to 7.4 and the medium was then autoclaved for 15 minutes under 15lb pressure at 121ºC. 
After autoclaving, the medium was cooled at 50ºC and then 15ml were distributed in to sterilized Petri dishes. It was 
used as a selective medium for the isolation and purification of Coliform organisms. 
 
Simmons’s citrate medium 

  This medium was prepared in the laboratory by adopting the formula of Difco (1960). (Table 

No. 3)  
   

Table No: 3. Ingredients of Simmons’s citrate medium 
Ingredients Weight (g/ml) 

Magnesium sulfate  0.2g 

Ammonium dihydrogen phosphate 0.2g 

Sodium ammonium phosphate 0.8g 

Sodium citrate-tribasic 0.2g 

Sodium chloride 5.0g 

Bromothymol blue 0.08g 

Agar 15.0g 

Distilled water 1000ml 

  

Twenty three grams of Simmons’s citrate agar were rehydrated in 1000ml distilled water and heated to boiling 
and pH was adjusted to 6.8. The medium was poured in 7ml quantities in test tubes and autoclaved for 15 minutes at 
121ºC under 15lb pressure. After autoclaving, the tubes were cooled at 45ºC and then 15ml were distributed in to 
sterilized Petri dishes. The medium was used to detect the citrate utilization as a sole source of carbon for 

Staphylococcus aureus isolated from different samples of animal species. (Table No. 4) 
 

Table No: 4. Preparation of phenol red 
Ingredients of solution A Weight (g/ml) 

Phenol red   1g 

0.1 N NaOH    10ml 

0.1 N HCL   10ml 

Distilled water 500ml 
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One gram of phenol red was dissolved in 10ml of NaOH and 10ml of 0.1 N HCL were then added to the rest of 
the distilled water. The indicator phenol red was added to the medium in the ratio of 1ml of 0.2% phenol red per 
100ml of solid medium, and then sterilized by autoclaving at 15lb pressure for 30 minutes . 

One gram of urea was dissolved in 5ml distilled water and filtered through a Millipore filter of ADP 0.2mm 

and added to solution A which was cooled at 45ºC before the addition of the urea solution. This was dispensed in 
3ml sterile bijoux bottle and allowed to solidify in slant position. The bottles were then incubated at 37ºC for 2 days 
to test the sterility. The sterilized bijoux bottles were stored at 4ºC till used. 

This medium is used for detection of the ability of the organisms to produce urease which breakdown the urea 
that was incorporated in the medium thus liberating ammonia which increases the pH of the medium to alkalinity. 
This change in pH is detected by the change of colour of the incorporated indicator (phenol red) from yellow to red 

or pink.  
 
Dextrose phosphate broth 

  The following ingredients were added and dissolved. (Table No. 5) 
 

Table No: 5.  Ingredients of dextrose phosphate broth 
Ingredients Weight (g/ml) 

Peptone     5g 

Dextrose    5g 

Dipotassium hydrogen phosphate 5g 

Distilled water 1000ml 

 

The above ingredients were dissolved in 1000ml distilled water and pH was adjusted to 7.5, then filtered and 

distributed in 10ml universal bottles and autoclaved under 15lb pressure for 15 minutes at 121ºC. The medium was 
then used for performing methyl red (MR) and Voges-Proskauer (VP) tests. 
 

Peptone water 

It is used for preparation of a basal medium for certain biochemical tests such as indole, fermentation and 
oxidation interactions. It was prepared by adopting following formula of Difco (1960). (Table No. 6)  

 
Table No: 6. Peptone water preparation for indole 

Ingredients Weight (g/ml) 

Protease peptone    10ml 

Sodium chloride   5g 

Distilled water    100ml 

 
The above ingredients were dissolved and pH was adjusted to 7.6. Then the medium was dispensed in 10ml 

universal bottles and autoclaved under 15lb pressures for 15minutes at 121ºC. This peptone water medium can also 
be used as a base for preparing different carbohydrate solutions.  (Table No. 7)  
 

Kovac’s reagent 

Table No: 7. Kovac’s reagent preparation for indole test 
Ingredients Weight (g/ml) 

P-dim ethyl amino-benzaldehyde 5g 

Amyl alcohol 75ml 

Concentrated alcohol 25ml 

 

 An aldehyde was dissolved in alcohol in water bath at 50ºC, after it was cooled, and then HCl was added 
slowly 
 

 

Aesculin agar 
The medium was prepared by autoclaving; 400ml of nutrient agar at 15lb for 15 minutes, then 0.4g of aesculin 

and 0.2g of ferric citrate were added, mixed, dissolved and sterilized at 10lb pressure for 10 minutes at 121ºC. After 
cooling at 50ºC, the filtered horse serum was added. This whole was mixed and distributed into 10ml sterilized 
universal bottles. The bottles were kept in slant position till solidification. Then these were incubated at 37ºC for two 
days to confirm the sterility of medium and stored at 4ºC till used. 
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The medium was used for differentiation of Staphylococcal species. Aesculin is a glycoside in which glucose is 
linked to non-glucose entity known as an aglycone. A positive aesculin hydrolyzed test indicates the ability of the 
bacterium to hydrolyze aesculin to 6, 7 dihydroxyxouramin which interacts with the iron causing black precipitation 
in the medium. 

 

Triple Sugar Iron agar (TSI)  
It is differential medium and being used for identification of bacterial organisms based on the fermentation of 

dextrose, lactose, sucrose and hydrogen sulfide production (H2S gas).    (Table No. 8)  
 

Table No: 8.   Ingredients of Triple Sugar Iron 
 Ingredients Weight (g/ml) 

Bacto beef extract   3.0g 

Bacto yeast extract   3.0g 

Bacto peptone   15g 

Protease peptone  5.0g 

Bacto dextrose   1.0g 

Bacto lactose  10g 

Bacto sucrose 10g 

Ferrous sulphate    0.2g 

Sodium chloride   5.0g 

Sodium thiosulphate  0.3g 

Bacto agar   15g 

Bacto phenol red   0.024g 

Distilled water 1000ml 

    

The above ingredients were mixed and suspended in 1000ml distilled water and heated to boiling to dissolve. 

The medium was then sterilized by autoclaving under 15lb pressures for 15 minutes, cooled and dispensed into test 
tubes and allowed to solidify in slant position. 

The results of this test indicate by the change in colour of the slant and butt. Normal brown colour  of the test 
tube may change completely in red colour; this is termed as alkaline slant and alkaline butt (K/K). It is because none 
of the sugars present in the medium has been fermented and alkalization occurs due to protein metabolism by the 
bacterium. 

The test tube may change in alkaline slant and neutral butt (K/N). In this, the sugars are not fermented, only 
surface proteins are utilized. If the colour of slant is changed to red and yellow butt, the slant is considered to be 
alkaline and butt is considered to be acidic (K/A), that means only dextrose is fermented. If whole test tube is 
changed to yellow colour that means, the slant is acidic and butt is also acidic (A/A). From this, it is clear that sugars 
present in the medium are fermented. In this, one should know the ability of the bacterium to produce gas which 
could be detected by the presence of gas bubbles in the medium (buff). Hydrogen sulphide (H2S) produced by 

bacterium is also detected in this medium by the blackening of the slant surface. 
 

Cultural and staining characteristics of bacteria 

Different samples were streaked over on Blood, MacConkey’s and Brain Heart Infusion agars and incubated at 
37ºC for 24 hours to obtain primary bacterial growth. On day next, colonies from Blood, MacConkey’s and Brain 
Heart Infusion agars were picked–up by sterilized inoculating loop and cultured on Brain Heart Infusion agar plates. 

The process of sub-culturing continued until pure growths were obtained. Purity of the isolated bacterial strains was 
determined on the basis of their morphological and cultural characteristics. The pure colonies were transferred to 
sterile nutrient agar slant which were then incubated at 37ºC for 24 hours. After examining their growth, the stock 
cultures of various purified isolates obtained were stocked in the refrigerators at 4ºC for further tests. 
 

Staining characteristics of bacteria 

Smears of the isolated colonies of pure culture were prepared and stained with Gram’s Method and the 
characteristics of the organisms were recorded as its being Gram-negative or Gram-positive. For Gram’s staining, 
following solutions were prepared and used. 

a. Ammonium oxalate crystal violet or methyl violet ( initial stain) 
b. Lugol’s iodine solution (mordent) 
c. Alcohol 95% (decolorizing agent) 

d. Dilute carbol fuchsine (counter stain or final stain) 
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a.  Ammonium oxalate crystal violet 

Two grams of crystal violet or methyl violet were dissolved in 20ml methyl alcohol. About 0.8g of ammonium 
oxalate was dissolved in 80ml distilled water. Both solutions were mixed and filtered through 2 layers filter paper. 
After that, the reagent was then stored in tightly capped bottle at room temperature. 

b. Lugol’s iodine solution (mordent) 

Two grams of potassium iodide were added with sufficient amount of distilled water in beaker and dissolved. 
Then 1g of iodine was added to the KI (potassium iodide) solution mixed well until the iodine was completely 
dissolved and other quantity of distilled water was added and made up to 100ml. The solution was stored in dark 
bottle and kept at room temperature till used. 
 

e. Dilute carbol fuchsine (counter stain or final stain)     A strong 
solution of carbol fuchsine was made by dissolving 1g of basic fuchsine in 10ml isopropyl or methyl alcohol. Only 
5g of phenol were dissolved in 100ml of distilled water and mixed both solutions very well, filtered and stored in a 
screw capped bottle at room temperature. The dilute of carbol fuchsine was made by mixing 10ml of strong carbol 
fuchsine with 90 ml distilled water. 
 

Staining procedure 

1. A drop of distilled water was placed on the glass slide. 
2. A pure colony was picked-up from Petri dish and mixed with distilled water, dry it and fixed by 

Bunsen burner’s flame passed for three times. 
3. Few drops of ammonium oxalate crystal violet were applied for 30 seconds. The slide was then washed 

in running tape water. 

4. The smeared slide was then covered with lugol’s iodine solution for 30 seconds a washed in running 
tape water. 

5. The slide was decolorized with 95% alcohol by hanging the slide in steep angle. As soon as the stain 
ceased to pour-out (2-3 seconds), washed immediately in running tape water for further 30 seconds. 

6. Carbol fuchsine was applied for 30 seconds. 
7. Carbol fuchsine was washed in running tap water then blot dried on filter paper and left at room 

temperature for the residual moisture to evaporate. 
8. A drop of oil immersion was placed on stained part of the slide, and then the slide was examined under 

the oil immersion objective. Photograph of the bacteria were made under oil immersion objective 
x100, by using camera fitted microscope. 

 

Motility of bacteria 

The isolated organisms were transferred in Brain Heart Infusion agar and Nutrient agar and allowed to grow at 
37ºC for overnight. A drop of this growth was placed over a cover slip and then inver ted on the grooved slide and 
examined microscopically. The motility of the bacteria was clearly distinguished by drifting of the bacteria and 
Brownian movement. 

 
Urease test 

The slants of urea agar base medium were prepared and inoculated with the isolates obtained during early 
investigation, and kept at 37ºC and then examined after 24 hours. The ability of the organisms to produce urease 
which in turn breakdown the urea incorporated in the medium thus liberating ammonia which in turn increases the 
pH of the medium to alkalinity. This change in pH can be detected by the change of the colour of the indicator 
(phenol red) used from yellow to red or pink. 

 

Hydrogen sulphide (H2S) production test 
Some bacteria produce H2S in the medium. This can be detected with their interaction to ferric or lead salts in 

the medium causing a black precipitates of ferrous sulphate or lead sulphate in the medium. Alternatively triple 
sugar iron agar (TSI) could be used for this purpose. 
Gelatin liquefaction test 

Liquefaction reaction shows the release of carbon particles into the medium with complete disintegration of the 

charcoal disc. If the disc remains intact, the reaction is supposed to be negative. 
Catalase test 

The test detects the ability of the organisms to produce the enzyme catalase which catalyses the release of O2 
from hydrogen peroxide giving bubbles from the bacterial suspension. 
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The organisms were picked-up aseptically by the help of sterile wire-loop on a slide and then colonies were 
diluted with distilled water. Further that, 2-3 drops of 3% hydrogen peroxide were dropped on diluted colonies 
containing organisms, immediately bubbling will take place and considered to be positive. 

Oxidase test 

The purpose of this test was to examine the ability of the bacterium to produce enzyme oxidase which was 
used to know the ability of the bacterium to exchange electrons with a dye, tetra methyl-p-phenylenediamin di-
hydrochloride leading to the reduction of dye to a deep blue colouration. 
Reagent preparation 

About 0.1g of tetra methyl-p-phenylenediamin di-hydrochloride (dye) was added in 10ml distilled water and 
dissolved. Ascorbic acid (vitamin C) 0.01g was then added to the strips of this reagent, it can also be made by 

soaking the strips of filter papers in reagent. 
For confirmation of this test, a glass rod streak was used to pick a generous amount of the bacterial culture and 

placed on moist portion of the filter paper. A positive reaction indicates as an intense blue colouration of the paper 
within 10 seconds.   
Coagulase test 

The aim of this test was to detect the ability of the bacterium to produce the enzyme coagulase which is 

capable of clotting the plasma. 
Procedure  
1.   A drop of distilled water was placed on glass slide and a portion of colony was  added and mixed to form 
an even suspension. 
 
2.  A drop of a loop-full of coagulase plasma (Bacto 0286-47, Difco laboratories Detroit Michigan, USA) was 

mixed and the slide was rocked for 20 seconds. 
 

3. Then examined for clump formation of positive reaction.  
 

 

Sugar fermentation activities of bacterial species 

The following sugars were prepared and used for the fermentation reaction test. The sugars were: mannose, 
inositol, galactose, mannitol, glucose, maltose, creatinin, dulcitol. For the identification of bacterial species, sugar 
fermentation tests were carried-out with the use of the following basal medium. (Table No. 9)  
 

Table No: 9. Ingredients of sugar fermentation 
Ingredients  Weight (g/ml) 

Protease peptone 10g 

Sodium chloride 5g 

Distilled water 1000 ml 
 

The above ingredients were dissolved and pH was adjusted between 7.2 and 7.3. In this basal medium, 5ml 
(2.2%) of phenol red were added to each 100ml of basal medium. This medium was bottled in 180ml volume bottle 
and autoclaved under 10lb for 20 minutes and stored at room temperature. The solution of the sugars were prepared, 
sterilized and dissolved. 

Two grams of any sugars were dissolved in 200ml distilled water and bottled in 20 ml bottle. The medium was 
then sterilized by autoclave slightly opened. This 20ml were added in 180ml of the basal medium, mixed well and 

dispensed in 3ml volume in bijoux bottles. The medium was sterilized under 15lb pressure for 15 minutes and then 
stored at room temperature up to 5-6 consecutive days. Bottle of each medium was inoculated with a streak of solid 
culture (by a single colony) or a drop of loop full of a liquid culture or a suspension of a solid culture in saline. The 
inoculated bottles were incubated aerobically at 37ºC for the required period. The change in colour of indicator from 
red to yellow indicates acid production organisms. The changes were noted after every 24 hours, for five to six 
consecutive days. 

Drug susceptibility Test 

For the susceptibility of the Staphylococcus aureus to different antibiotic, following drugs were tested. The 
antibiotics used during study were ampicillin, amikacin, chloramphenicol, compound sulfonamide, erythromycin, 
gentamycin, kanamycin, neomycin, penicillin G , tetracycline and ofloxacin.  

Testing the drug susceptibility of the Staphylococcus aureus were carried out according to the method 
described by Bauer et al. (1966) and adopted by Rind and Khan (2000) were followed. The materials brought in use 

were: 
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Materials required 
 
1. Muller Hinton agar plates 
2.  Sterile normal saline or peptone water 

3.  Mac Ferland Nephelometer barium sulphate standard 
4. Sterile cotton swabs and forceps 
5. Ruler showing millimeter reading 
6. Sensitivity chart and Disc dispenser 
    

The surface of Muller Hinton agar was prepared as usual and dried by incubating at 37ºC for 30 minutes. The 
isolated colonies were selected and dispended in barium chloride. The sterile cotton swab were dipped in the 
bacterial solution and then rolled over the surface of the agar medium and covered evenly with the bacterial 
suspension and placed in incubator for 30 minutes to get dried. Different discs were placed over the surface of agar 

plate with the help of disc dispenser and slightly pressed with sterile forceps or sterile glass pipette to make it adhere 
to the surface of the medium. The plate was closed, wrapped in polythene bag, inverted (medium up and disc 
downward) and incubated for 24/hours at 37ºC. The zones of inhibition were observed and recorded with following 
annotations. (Table No. 10)  
 

Table No:10. observed and recorded with following annotations 
Description Significance Sensitivity level 

Absence of clear zone No sensitivity - 

Clear zone with 0.9-3 mm Weakly sensitive + 

Clear zone with 3-7 mm Moderately sensitive ++ 

Clear zone with 7-11 mm Quite sensitive +++ 

Clear zone with 11-18 mm Highly sensitive ++++ 

 

RESULTS 

 
During present investigation, Staphylococcus aureus isolated and recognized from the samples of various 

sources such as blood, pus, milk, any secretions, discharges, wounds injuries, cuts, surgical and non-surgical wounds 

of  sheep, goats, dogs, buffaloes, camels, horses, cattle etc through their morphological, cultural and staining 
characteristics are presented in different Tables. However, the bacterial species recovered from individual animal 
species has been identified and their characteristics are described as under: 
Buffaloes  

The bacterial species, Staphylococcus aureus was isolated and characterized as Gram-positive, cocci, spherical, 
round in shape and possessed grape-like structure. The cells of this species were arranged in pairs, singles and 

irregular clusters. Furthermore, cells were non-motile. 
For cultural characteristics on nutrient agar, the species produced white to yellowish white and golden yellow 

colonies. It produced β-hemolysis of red blood cells on blood agar medium, whereas it did not grow on 
MacConkey’s agar at all. Staphylococcus aureus isolated from buffaloes, showed catalase, coagulase, urease, methyl 
red and gelatin liquefaction properties, but failed to show oxidase character. It utilized TSI agar medium and 
produced A/A that meant the species possessing the property of acidic slant and acidic butt.  

Cattle 

The cells of Staphylococcus aureus observed as Gram-positive, cocci in shape, non-motile, cells were arranged 
in pairs and chains.  

On nutrient agar, Staphylococcus aureus produced dull yellow or yellowish colonies. On blood agar medium, 
produced β-hemolysis of red blood cells. On MacConkeys agar, the species did not grow at all. In cattle, the species 
showed catalase, coagulase, urease and methyl red properties, but failed to show oxidase characters. The species 

consumed TSI agar medium and produced A/A. 
 
Camels  
Staphylococcus aureus was noted as non-motile, cocci, Gram-positive. The cells were arranged in singles, pairs 

and irregular clusters. The colonies were white to yellowish white. On blood agar medium, the species produced β-
hemolysis of red blood cells while it did not grow on MacConkeys agar at all. The species detected from camel, 
possessed catalase, coagulase, and methyl red properties, but failed to show oxidase character. The species utilized 

TSI agar and produced A/A. 
Goats  

The cells of Staphylococcus aureus appeared as Gram-positive and with cocci shape and varied in size and 
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arranged in clusters and non-motile. Mostly occurred singly but pairs were also seen under microscope. 
For cultural characteristics on nutrient agar, the species produced yellowish colonies. On blood agar medium, it 

produced β-hemolysis of red blood cells, while it did not grow on MacConkey’s agar at all. In goats, the species 
showed catalase, coagulase, urease and methyl red properties, but failed to show oxidase character. The species 

consumed TSI agar medium and produced A/A.  
Sheep 

The cells of Staphylococcus aureus were recorded as Gram-positive, cocci arranged singles, pairs, tetrads and 
non-motile. On nutrient agar, the species produced yellowish colonies. On blood agar medium, cuboidal, packet, 
thick and β-hemolytic colonies, whereas on MacConkey’s agar, the bacterial species did not grow. In sheep, the 
species showed catalase, coagulase and urease properties, but failed to show oxidase character, while methyl red 

properties were not tested against species. The species consumed TSI agar medium and produced A/A that meant 
the species possessing the property of acidic slant and acidic butt.  
Dogs    

The morphological, cultural, staining and biochemical characteristics of Staphylococcus aureusrecorded during 
present investigation are presented in Tables 1, 2 and 3. The species Staphylococcus aureus was found Gram-
positive, non-motile, cocci in shape. The cells of this species were arranged in singles, pairs or in short chains. 

Cultural characteristics on nutrient agar, the species produced yellowish, golden and shiny colonies. On blood agar 
medium, the species produced entire convex hemolytic colonies, whereas on MacConkey’s agar it did not grow. The 
species showed catalase, coagulase and urease properties, but failed to show oxidase and methyl red characters. The 
species consumed TSI agar medium and produced A/A that meant the species possessing the property of acidic slant 
and acidic butt. 
Horses   

The cells of the bacterium appeared to be Gram-positive, cocci and clusters in shape under microscopic 
examination. The cells of the species were non-motile, and arranged singly, pairs or in short chains in fresh culture 
whereas long filamentous were common. On nutrient agar, pale yellowish, thick large wrinkled round colonies were 
observed. On blood agar medium, the species produced shiny, glistening with β-hemolysis of red blood cells, 
whereas on MacConkey’s agar the species were not growing at all. In horse, the species showed catalase and urease 
properties, but failed to show coagulase, oxidase and methyl red characters. The species consumed TSI agar medium 

and produced A/A that meant the species possessing the property of acidic slant and acidic butt.  
Poultry birds   

Morphologically, Staphylococcus aureuswas recorded as Gram-positive, cocci, non-motile and arranged 
tetrads or in cluster. Culturally, on nutrient agar, it produced white-creamy, circular smooth colonies. On blood agar 
medium, the species produced entire convex and showed β-hemolytic colonies, whereas on MacConkey’s agar the 
species were not growing at all. In poultry, the species showed catalase, coagulase and urease properties, but failed 

to show oxidase and methyl red characters. The species consumed TSI agar medium and produced A/A that meant 
the species possessing the property of acidic slant and acidic butt. (Table No. 11 and 12) 
 

Table-11 Morphological and staining characteristics of Staphylococcus aureus  

 identified from different animal species. 
Animal 

species 

Shape of Staphylococcusaureus Arrangement of bacterial cells  Staining 

characteristics  

    Motility 

Buffalo Cocci, spherical, round in shape Grape like structure, pairs, singles and irregular clusters. G+ve Non- motile 

Cattle  Cocci Chains, Pairs  G+ve Non-motile 

Camel Cocci Singles, pairs & irregular clusters  G+ve Non- motile 

Goat Cocci, cluster in  shape Mostly occurred singly, few were in pairs  G+ve Non-motile 

Sheep Cocci Occurred in singles, pairs and in tetrads  G+ve Non- motile 

Dog Cocci Occurred in singles, pairs or in short chains  G+ve Non-motile 

Horse Cocci and clusters Occurred single or in pairs  G+ve Non-motile 

Poultry Cocci Occurred in tetrads or in cluster G+ve Non-motile   

Human Cocci Occurred in pairs or in short chains  G+ve Non-motile   

Table-12 Cultural characteristics of Staphylococcus aureus identified from different animal species. 

Animal species  Colony characteristics on solid media 

 

Colour of bacterial       

      colonies 

Buffalo On N/A, colonies were circular, smooth, irregular, shiny and convex. 

On B/A, entire convex, circular and β hemolytic colonies were 

observed. Where-as on M/A, it did not grow.  

White to yellowish white and golden 

yellow colonies 

Cattle 

 

On N/A, colonies were circular smooth irregular growth raised with 

entire margin. On B/A, β hemolysis colonies were observed. while  on 

M/A it did not grow 

Dull yellow or yellowish 
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Camel On N/A, colonies were smooth raised. Glistering convex with circular 

and entire margin. On B/A, β hemolytic and while on M/c no growth 

was observed. 

White to yellowish white 

Goat On N/A, colonies were shiny convex colonies on B/A, β hemolytic 

was observed. Whereas on M/A, it did not grow. 

 Yellowish 

Sheep On N/A, colonies were circular, gold and entire convex with regular 

edges. While on B/A, cuboidal, packet, thick and β hemolytic colonies 

were recorded. Whereas on M/A it did not grow. 

White-Golden 

Dog On N/A, colonies were circular, granular spreading colonies. On B/A 

entire convex hemolytic colonies were observed whereas on M/A it did 

not grow.   

Yellowish/Golden and shiny surface 

Horse 

 

On N/A, colonies were thick, large wrinkled, round with smooth and 

irregular margin. On B/A, it produced shiny, glistening with β 

hemolysis. while On M/A it did not grow 

Pale yellow colour colonies  

Poultry On N/A, colonies were circular smooth, & white to creamy in color 

&fried egg like appearance. On B/A, entire convex and β-hemolytic 

colonies were noted where-as On M/A, it did not grow. 

White-Creamy colonies 

Human 

 

On N/A, colonies were circular, smooth, fine, small and rounded with 

entire margin. On M/A, it did not grow, where-as on B/A fine with β 

hemolytic colonies were observed. 

Translucent or opaque grey-white   

with shiny surface 

B/A = Blood agar,  M/A = MacConkey’s agar N/A=Nutrient agar. 

 

DISCUSSION 

 

The present study was conducted on the biochemical characterization of Staphylococcus aureus isolated from 
buffaloes, cattle, camels, goats, sheep, dogs, Horses, poultry birds and Human beings and examined for its 
morphological, staining, cultural and biochemical characteristics. The observations made and recorded during 
present survey are discussed as under:  
 

Morphological, cultural and staining characteristics of Staphylococcus aureus identified from samples of 

different animal species. 

At this level, no major difference in morphological, cultural, staining and also other characteristics of  
Staphylococcus aureus isolated from buffaloes, cattle, sheep, goats, camels, dogs, poultry and human beings 
cultured on different cultural media were observed that the host species had contributed any major specific 
characteristics difference in the bacterial species those could be used as an identification marker in recognition of 

bacterial species in future on the basis of host species specific characteristic. Hogan et al. (2001) and Khan and Rind 
(2001) who carried-out an investigation on morphological, cultural, staining and other characteristics of 
Staphylococcus aureus isolated from bovine, sheep and goats respectively were found no major differences in basic 
characteristic of the species as recorded in this survey from different animal species. They demonstrated that 
Staphylococcus aureus  appeared as Gram-positive cocci, occurred in singles, pairs, mainly joined grape like 
clusters, non-motile, non-spore forming and non-capsulated as recorded in this study. We believe that the 

characteristics recorded and presented in this study are similar as described by the above workers from different 
sources.    
 

REFERENCES 

 

Arshad, M., G. Muhammad, M. Siddique, M. Ashraf and H. A. Khan, 2006.Staphylococcal mastitis in aureus strains 

isolated from cow milk. Veterinarian, 2:13-16. 

Adamu J.Y., A. I. Rauf, F. C. Chimaroke and J. A. Ameh 2010. Antimicrobial susceptibility testing of 
Staphylococcus aureus isolated from apparently healthy humans and animals in Maiduguri, Nigeria Int. J. 
Bio. Med. and Health Sci., 6, 4: 939-396 

Bauer, A., W.Kirby, G.C. Sherries, and M. Truck, 1966.Antibiotic susceptibility testing by a standardized single 
disk diffusion method.Amer.J. Clin. Patholo., 45:493-496. 

Busscher, E.van. M. Duijkeren, van M. Solet van 2005. The prevalence of methicillin-resistant staphylococci in 
healthy horses in the Netherlands. Equine Internal Medicine, Department of Equine Sciences, Utrecht 
University, Utrecht, Netherlands.2,1 : 45-88  

24 

http://www.sciencedirect.com/science/article/pii/S0378113505003585
http://www.sciencedirect.com/science/article/pii/S0378113505003585


J. Appl. Environ. Biol. Sci., 5(2)15-26, 2015 

 

Brakeman, H. W., Y. H. Schukken, and R. N. Zadoks, 2006.The role of cow pathogen and treatment regime in the 
therapeutic success of bovine Staphylococcus aureus mastitis. J. Dairy Sci., 89: 1877-1895. 

Chakraborty, S. P, S. K Mahapatra and S. Roy .2011 Biochemical characters and antibiotic susceptibility of 
Staphylococcus aureus isolates. J. Bio. Med. 1, 3 : 212-6 

Deresinski, S. 2005. Methicillin-resistant Staphylococcus aureus: an evolutionary epidemiologic, and therapeutic 
odyssey. Clin. Infect Dis. 40: 562–573. 

Devriese, L.A. 2000. A simplified system for biotyping Staphylococcus aureus strains isolated from different animal 
species. J. Appl. Microbiol. 56, 1 : 215-220. 

Devriese, D. Nzuambe and C. Godard. 2005. Identification and characteristics of Staphylococci isolated from lesions 
and normal skin of horses. J. Vet. Microbiol. 10, 3 : 269-277. 

Difco, Laboratories, 1960. Difco Mannual of D ehydrated Culture Media and Reagents for microbiological and 
clinical laboratories procedures.9

th
 ED. Difco  Laboratories Detroit.I, Michigan, USA. 

Dimitracopoulos, G., C. Sakellariou, and J. Papavassiliou, 2007. Staphylococci from the feaces of different animal 
species: biotypes of Staphylococcus aureus strains of sheep and goat origin.  Appl. Environ. Microbiol, 32, 1: 
53–55.  

Gabbar, M. A. K., 1992. Manual for field veterinarians on dispatch of specimens for laboratory diagnosis. Field 

document No. 3 C. V. D. L. Tando Jam, Sindh, Pakistan. 

Hentschel, S., D. Kusch and H.J. Sinell. 2008. Staphylococcus aureus in   poultry--biochemical characteristics, 
antibiotic resistance and phage pattern. Zentra. Bacteriol. B.168, 5-6 : 546-61. 

Hogan, J. S., A. Cornetta and J. W Pankey2001. Comparison of four test procedures to identify Staphylococcus 
aureus isolated from bovine intramammary infections. J. Vet. Res. Amer. 47, 9 : 2017-2019. 

HassD, Defago G. 2005 Biological control of soil-borne pathogens by fluorescent pseudomonads. Nat Rev 

Microbial. 3, 4 :369–372. 

Jakee, J. E., A. S. Nagwa, M. Bakry, Sahar A. Zouelfakar, E. Elgabry and W.A. Gad. 2008.Characteristics of 
staphylococcus aureusstrains isolated from human and animal sources. J. Vet. Microbiol. . 44, 2 : 221-22.  

Jordan, E.T.W. and M. Pattison, 2005.Poultry Disease.5th Ed.  Saunders. London Pp. 66-69. 

Khan, S. and R. Rind. 2001. Isolation and characterization of bacterial species for surgical and non-surgical wounds 
located on body surface of buffaloes, cattle, sheep and goats. Pak. J. Biol. Sci., 4, 6 : 696-702 

Kloos, W. E. and K. H. Schleifer. 1999. Simplified scheme for routine identification of  
  human Staphylococcus species. J. Clin. Microbiol. 1: 82-88.borne and Zoonotic Disease, 11, 6 : 313. 

Lowy,F.D. 1998.Staphylococcus aureus infections N. Engl. J. Med. 339: 520–532.epidemiologic, and therapeutic 
odyssey. Clin. Infect. Dis. 40: 562–573. 

Marta, A. S., E.S.R. Carlos,  O.V. Parente, C.F. Motta,  A. S. Bonna, and D. Lancaster.  2007. Characterization of 
Staphylococcus aureus isolates from buffalo, bovine, ovine and caprine milk samples collected in Rio de 

Janeiro State, Brazil. Appl. Environ. Microbiol. 73, 2 : 3845-3849. 

Moroni, P., C. S. Rossi, G. Pisoni, V. Bronzo, B. Castiglioni, and P. J. Boettcher, 2006. Relationships between 
somatic cell count and intramammary infection in buffaloes. J. Dairy Sci. 89, 2: 998-1003. 

Nathwani, D., M. Morgan, R.G. Masterton, M. Dryden, B.D. Cookson and G French, 2008. Guidelines for UK 
practice for the diagnosis and management of Methicillin-resistant Staphylococcusaureus (MRSA) infections 
present in the community. J. Antimicrob. Chemo. 61, 5 : 976-994. 

Nawras, N. J. 2011. Isolation and biotyping of Staphylococcus aureus from white  cheese in Basra local market. J. 
App. Microbial. 10, 2 : 4-5. 

Rao, V. P., 1996. Veterinary Systematic Bacteriology and Pathogenic Fungi.CBS Publishers and distributors New 
Delhi, India.Pp.1-12. 

Rabello, R. F., C. R. Souza, R. S. Duarte, R. M. Lopes, L. M. Teixeira and A. C.Castro, 2005. Characterization of 

25 



Habib et al.,2015 

 

Staphylococcus aureus isolates recovered from bovine mastitis in Rio de Janeiro. J. Dairy Sci. 88: 3211-
3219. 

 Schleifer, K. H and M. Kocur (2003). Classification of Staphylococci based on chemicals and biochemical 
properties. J. Vet. Microbiol. 93, 1 : 65-85. 

Sunday, A., O. Godwin, L. Egwu and G. D. Mshelia. 2010. Antibiotic susceptibility patterns of beta-lactamase-
producing Escherichia coli and Staphylococcus aureus isolated from chickens in Maiduguri (Arid zone), 
Nigeria. J. Poult. Sci. 39, 3 : 109-112. 

Suleiman, A., L.T. Zaria, H.A. Grema and P. Ahmadu. 2013. Antimicrobial resistant coagulase positive 
Staphylococcus aureus from chickens in Maiduguri, Nigeria. Sokoto. J. Vet. Sci. 11 1 : 51-55. 

Thompson, J.K., P.A. Gibbs and J.T. Patterson, 2001.Staphylococcus aureusin commercial laying flocks incidence 

and characteristics of the strain isolated from chicks, pullets and hens in an integrated commercial inter price. 
Br. Poult. Sci., 21, 2 : 315-330. 

Varshney, J.P., M.P. Kapur and A. Sharma. 2008. Studies on some biochemical characteristics of Staphylococcus 
aureus of buffalo mammary origin. J. Antimicrob. Sci. 16, 4 : 317-321.  

Wann, E.R., B. Dassy, J.M. Fournier and T.J. Foster. 2004. Genetic analysis of the cap 5                            
               locus of Staphylococcus aureus. FEMS Microbiol. Lett. 170, 1: 97-103 

Werckenthin, C., M. Cardoso, J. Louismartel and S. Schwarz. 2001. Antimicrobial resistance in Staphylococci 
isolated from animals with particular reference to bovine. Staphylococcus  aureus, porcine  Staphylococcus 
hyicus and canine Staphylococcus . intermedius.  J. Vet. Res., 32, 2 : 341-362. 

Wesley. Kloos AND Karl H. Schleifer 2000.Simplified Scheme for Routine Identification of Human Staphylococcus 
Species J. Clin.Micrbiol. 1,1 :82-88 

White, D.G., S. Ayers, J.J. Maurer, S.G. Thayer and C. Hofacre 2003.Antimicrobial  susceptibilities of 

Staphylococcus aureus isolated from commercial broilers in northeastern Georgia. Avian Dis.47, 1 : 203-210. 

Witte, W., M. Grigorova, D. Bajljosov, R. Humel, G. Korukov. 2003. Ecology of Staphylococcusaureus: 
comparative characterization of strains isolated      from man, cattle and sheep in Bulgaria and in the GDR. J. 
Hygn. Epidemiol. Microbiol. Immunol. 22, 2 :177-83. 

 

26 


