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Chapter-1 

Introduction 

Staphylococcus aureus is a common commensal and pathogen of a large number of 

animal species, including humans. Staphylococcus is a Gram-positive coccal bacteria 

originated from Greek “staphyle” means “bunch of grapes” and “kokkos” meaning 

“granule”. When observed   under microscope the organisms display as grape-like 

appearance. In this genus, there are forty species, which includes S. aureus, S. 

intermedius, S. hyicus, S. epidermidis, and S. saprophyticus (Blood et al., 1989). 

Staphylococcus found as normal flora including skin, nose and mucous membranes of 

healthy humans and animals (Lozanoet al., 2016). In the healthy lower reproductive 

tract especially in vagina and vulva in female animals, urinogenital tract and various 

intra-abdominal organs, S. aureus is a normal inhabitant (Murray et al., 2008; Ateba et 

al., 2010). Generally, these bacteria create no problems or result in relatively minor skin 

infections. But it can cause life threatening problem if the bacteria enter into deeper 

body, entering bloodstream, joints, bones, lungs or heart.  

S. aureus is a contagious pathogenic organism due to it is responsible for lots of 

infectious diseases like skin infections (pimples, impetigo, boils, cellulites, folliculitis, 

carbuncles, scalded skin syndrome), abscesses, pneumonia, myocarditis, pericarditis, 

encephalitis meningitis, osteomyelitis, septicemia, bacteremia, sepsis, gastroenteritis, 

endocarditis, toxic shock syndrome and certain food intoxications (Soomro et al., 2003; 

Ryan et al., 2004; Kateete et al., 2010). Most of the times this bacterium is spread by 

skin-to-skin contact. They can also expansion when individuals touch anything that has 
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contain the staph germ, such as clothing or a towel. According to (Lowy, 1998) S. 

aureus causes superficial skin and soft tissue infections to life-threatening endocarditis, 

toxic-shock syndrome, and necrotizing pneumonia (Lowy, 1998). 

 In addition, that S. aureus is of the major causative pathogen of clinical and subclinical 

mastitis of goat. According to (Guss et al., 1977) subclinical mastitis in goat is 15 to 40 

times more prevalent than the clinical form. Therefore, milk of goat could also be a 

feasible source of Staphylococcal infection responsible for food intoxication and toxico-

infection. Presence of S. aureus in milk or any food causing public health significance 

(Balaban and Rasooly,2000) and 50 % strain of this organism are capable to produce 

enterotoxins associated with food poisoning (Putturu,2013). Besides S. aureus causing 

food poisoning. Food poisoning is an intoxication due to ingestion of food that has been 

contaminated with enterotoxins, extracellular proteins which also have superantigen 

activity if released systemically (Fraser et al,2008). Eating contaminated food 

symptoms come on quickly, usually within hours or less time. Symptoms usually 

disappear rapidly, too, often lasting just half a day. According to (Kadariya et al., 2014), 

food borne diseases (FBD) causing by S. aureus in humans plays a significant public 

health concern in worldwide. According to (Bergdoll,1983) findings food stuffs it 

thought to be more resistant than in a laboratory culture medium.  Therefore, this study 

was designed to form the following objectives: 
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Objectives: 

• To learn the Isolation and identification of Staphylococcus bacteria from goat 

milk. 

•  Bacterial isolates in different bacteriological culture media and biochemical 

test. 

• To know the prevalence of S. aureus from healthy goat milk. 
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Chapter-2 

Materials And Methods 

2.1: Duration and Area of study 

The study was undertaken from October 1- October 19,2021 in Shahedul Alam Quadery 

Teaching Veterinary Hospital (SAQTVH) in Chittagong Veterinary and Animal 

Sciences University (CVASU) complaining with any disease but without any infection 

of udder. 

2.2: Study animal 

Individual Lactating doe is selected as a study unit. 

2.3: Sample Collection 

Ten sample were collected from healthy lactating goats in 15 ml falcon tubes and sent 

it to the Poultry Research and Training Centre (PRTC), CVASU for bacteriological 

analysis. 

2.4: Design of study 

 Isolation and identification of the bacterial isolates from goat milk done by based on 

their cultural characteristics in different agar plates and characters on Gram’s staining 

etc. Finally, characterization of the organisms was done by using catalase test. 
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EXPERIMENTAL DESIGN 

 

Collection of samples from healthy goat 

 

 

                  Isolation and Identification of Bacteria 

 

 

 

       

  

  

 

   Fig: Outline of Isolation and identification of S. aureus bacteria from goat milk. 

 

 

 

 

 

 

         Transportation of samples to the PRTC Lab, CVASU 

          Culture      Biochemical test 

          Blood Agar      Mannitol Salt Agar Catalase test 

   Staphylococcus aureus 
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Bacteriological Investigation: 

Both Mannitol salt agar (MSA) and Blood agar base were prepared according to the 

instructions of manufacturer (Oxoid Ltd, Basingstoke, Hampshire, UK).  

Blood agar was prepared by adding 5% citrated-bovine blood in the blood agar base. A 

loop full of inoculum from enrichment were streaked on Blood Agar (Oxoid Ltd, 

Basingstoke, Hampshire, UK) and incubated at 37°C for 24 hours for detection of 

hemolysis. 

According to (Kateete et al., 2010) growth of yellow colonies on MSA (Oxoid Ltd, 

Basingstoke, Hampshire, UK) surrounded by yellow zones as a result of fermentation 

of mannitol after 24 hours of incubation at 37°C indicated a positive result. 

The pure cultures were further subjected to catalase tests for biochemical    

confirmation of Staphylococcus sp (Monica, 1991). 

Phenotypic-Characteristics: 

Grams staining method was used for identification of morphology and staining 

characters of microorganisms. Suspected (Staphylococcus sp) was stained as described 

by manual of veterinary investigation laboratory Technique (OIE, 2000).  

The procedure was as follows: A small colony was picked up with a bacteriological 

loop, smeared on clean grease free microscopic glass slide and fixed by gentle heating. 

Then we used crystal violet solution on smear to stain for two minutes and then washed 

with running water. Few drops of Gram’s iodine were then added to act as mordant for 

one minute and poured off excess fluid. Acetone alcohol was then added for few 
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seconds who act as a decolorizer. After washing with running water, safranin was added 

as counter stain on smear and allowed to stain for 2 minutes. The slides were then 

washed with water, blotted and dried in air and then examined under microscope with 

high power objective (100X) using immersion oil. Smear revealed Gram positive, 

spherical cells arranged in irregular clusters resembling to bunch of grapes. 

Biochemical examination 

Biochemical tests were performed to confirm Staphylococcus sp using Catalase test. 

Catalase Test: 

The catalase test is used to detect presence of catalase enzymes by the decomposition 

of hydrogen peroxide to release oxygen and water. 

Procedure: Small amount of pure growth culture was transferred with a bacteriological 

loop from the Blood Agar into clean grease free microscopic glass slide, and then a drop 

of catalase reagent (3% H2O2) was added. The evolution of gas bubbles indicates a 

positive result described by (Hogan et al., 1999; Macfaddin, 2000) 
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Chapter-3 

Results 

For the isolation and identification of Staphylococcus sp, each sample was cultured 

on different culture media. The colonies which reflected various morphological 

characteristics were identified based on their staining, cultural, morphological and 

biochemical properties. 

Blood agar: 

Enriched media such as in blood agar colonies of Staphylococcus sp were 

Smooth, small, circular raised with gray white or yellowish in color in Figure B. 

Staining characteristic: 

Following Gram’s staining technique the smear of the slide that revealed as gram 

positive, cocci, spherical cells and irregularly arranged in grapes like cluster depicted 

as Staphylococcus sp shown in Figure C.  

Catalase test: 

Slide catalase test was performed to identify Staphylococci as biochemical test. 

Hydrogen peroxide was breakdown into water and oxygen. Production of oxygen was 

reflected by the bubble formation. Staphylococcal isolates were found to be positive in 

catalase tests in figure D. 

Mannitol salt agar: 

Staphylococcus sp showed different colonies on the mannitol salt agar (MSA). 

S. aureus fermented MSA with the production of small to large yellowish colonies in 

Figure E. 
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Figure: Laboratory activity (A), Smooth, small, circular raised with gray white 

Colonies in Blood Agar Plate (B), Grape’s like cluster under microscope in Gram’s 

staining (C) Bubble formation in Catalase test (D), Small to large yellowish colonies in 

MSA Plates (E). 

B A 
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Prevalence of Staphylococcus aureus: 

 

 

 

 

 

             

  

                                                  Graph :S. aureus in goat milk 

This graph illustrates a total of 3 samples were found positive out of 10 Collected 

samples from healthy goat samples for S. aureus. The numbers were confirmed by their 

colonial growth characteristics on blood agar mannitol salt agar and biochemical test. 

The samples were further characterized by catalase-test. In Catalase test, 3 samples were 

found positive out of 10 samples that were positive to mannitol salt agar and blood 

agar test. 
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Chapter-4 

Discussion 

On the basis of bacteriological culture 3 (30%) out of 10 samples were found 

positive for S. aureus in the study population. This finding is agreed with 

 the findings of (Adamu et al., 2010) that showed 30% prevalence in 

found goat population. Besides (Fotou et al., 2011) found 24% prevalence of S. aureus 

was detected in the tested raw ovine milk samples in Greece that is slightly low of my 

findings. 

This type of variation due to geographic location of the region from where the samples 

were collected, mixed bacterial population in animals, variation of the techniques 

adopted by different laboratories for conducting the experiments. 

S. aureus is major causative pathogen of clinical and subclinical mastitis of goat. 

According to (Samad et al.,2008) mastitis is an inflammatory condition of the mammary 

glands, a common disease affecting dairy goats which is accompanied by physical, 

chemical, bacteriological changes in milk and pathological changes in glandular tissue 

of the udder.  

According to CDC, people who ingest S. aureus   contaminate food, and don’t wash 

their hands before touching contaminated food, it’s can make people ill due to 

production of toxin. Staph bacteria are killed by cooking, but the toxins are not 

destroyed and will still be able to cause illness. 
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Proper milking procedure, maintaining biosecurity, Hygiene, overall good farm 

management reduction of this bacterial agent in farm which causes many diseases and 

food borne infection. 
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Chapter-5 

Limitation 

The study was conducted in a small scale, area, short time period which might not be 

the representative of actual scenario. Further bacteriological investigation needs for 

future study. 
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Chapter-6 

Conclusion 

The isolation and identification of Staphylococcus sp from milk samples of goat  

indicates that the prevalence or presence of the organism in goat is common. S. aureus 

organisms act as a reservoir both clinical mastitis and subclinical Mastitis. Although it 

is a threat to human health, its presence instigates the steps required to control such a 

disease of zoonotic potential, which may lead to serious matter in community. In this 

study 30% samples were carried out S. aureus organism out of 10 samples. 
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Chapter-7 
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Appendix 

 

Composition of Blood Agar 

Composition % 

Peptone 0.5 

Beef extract 0.3 

Agar 1.5 

NaCl 0.5 

Sheep Blood 5 

 

 Composition of Mannitol Salt Agar 

Composition gm/lt 

Casein 5 

Animal tissue 5 

Beef extract 1 

D mannitol 10 

Sodium chloride 75 

Phenol red 0.025 

Agar 15 
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