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Abstract 
Raw fish naturally have a number of bacteria, and this can be opportunistic and causing foodborne 

infections rapidly. Staphylococcus aureus are one of the major bacterial agents causing food borne 

diseases in humans worldwide. The present study was conducted to determine the prevalence of 

Staphylococcus aureus in raw fish. A total of 60 raw fish samples were collected from the city areas of 

Bikaner, Rajasthan. The isolation and identification were done according to standard bacteriological 

analytical methods. The mean total psychrophilic count for them was 8.38 x 104 cfu/gm. Out of 60 raw 

fish samples, 20 (33.33%) samples were positive for S. aureus. Coagulase production was recorded in 18 

(90.0%) S. aureus isolates whereas, 2 isolates (10.0%) were coagulase negative. 

 

Keywords: S. aureus, fish, psychrophilic count, coagulase test 

 

Introduction 

Fish has high consumer preference due to its inherent nutritive value, taste and easy 

digestibility. It is one of the most important sources of animal protein available in the tropics 

and has widely been accepted as a good source of protein and other elements for maintenance 

of healthy body (Andrew, 2001) [7]. The genus Staphylococcus comprises several species, of 

which S. aureus is one of the major bacterial agents causing food borne diseases in humans 

worldwide (EFSA, 2010; Le-Loir et al., 2003) [12, 18]. Staphylococcus species are one of the 

most important food borne opportunistic bacteria which isolated from fish samples and some 

of Staphylococcus species are Potential pathogens and the high population of these bacteria 

indicates the general quality of fish and the degree of the spoilage it might have undergone 

(Albuquerque et al., 2007) [2]. Most outbreaks of food poisoning associated with fish and 

seafood derive from the consumption of raw or insufficiently heat treatment, insufficient 

cooking and cross-contamination during processing (Mohammed et al., 2017) [19]. 

Staphylococci are usually differentiated into two groups using the coagulase test. It is assumed 

that coagulase positive staphylococci (CoPS) are usually pathogenic, even when in some cases 

they can cause asymptomatic colonization in healthy individuals, and coagulase negative 

(CoNS) are saprophytic or cause opportunistic infections (Gonzalez-Martín et al., 2020) [15].  

The distribution of multidrug resistant of Staphylococcus species increased in last years and 

act as etiological infection agent responsible for food poisoning and representing a risk to 

health when they are enterotoxogenic strains and responsible for significant levels of 

morbidity and mortality in human (Albuquerque et al., 2007) [2]. The high isolation rate of S. 

aureus indicates poor hygiene and working practices of the meat handlers during the 

processing stage as well as lack of sterilization of utensils and working surfaces most 

staphylococci occur as commensally; however, S. aureus strains producing various toxins and 

enzymes are responsible for diseases in animals and humans. The pathogenic properties of S. 

aureus are mainly due to various virulence factor such as protein A, clumping factor, 

coagulase, fiberonectin, heamolysin, nucleases, exfoliative toxin and enterotoxins (Foumier, 

2008) [14]. 

 

Material Methods 

The present research work was conducted in the Department of Veterinary Public Health and 

Epidemiology, College of Veterinary and Animal Science, Bikaner Rajasthan, University of 

Veterinary and Animal Sciences, Bikaner, India.  
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A total of 60 raw fish samples were collected for the present 

study. About 10-20 grams of fish samples were taken in 

sterilized test tubes and immediately brought to the 

laboratory. The samples were processed within 4-6 hours of 

collection.  

 

Preparation of inoculum 

Ten grams fish from each full raw fish sample was triturated 

with 90 ml sterile normal saline solution and poured in a 

sterilized test tube using sterile filter paper. Tenfold serial 

dilutions were made using sterile normal saline solution with 

dilution ranging from 10-1 to 10-6 in the test tubes.  

 

Psychrophilic count  

For Psychrophilic count, duplicate petri plates were 

inoculated with 1 ml each of the inoculum from the various 

tenfold dilutions of the samples. About 10-15 ml of sterilized 

molten total plate count agar media maintained at 45-50ºC 

was poured in each petri plates and it was mixed with 

inoculum by rotating 2-5 times each by giving clockwise and 

anti-clockwise movement. The medium was then allowed to 

solidify. The inoculated plates are incubated at 10 ºC for 7-10 

days. The plates showing 30 to 300 colonies of bacteria were 

selected for counting in a colony counter and the counts were 

expressed as colony forming units (cfu)/gm of sample.  

 

Isolation and identification of bacteria  

The fish samples were subjected to aerobic cultivation. Each 

sample was streaked on nutrient agar plates in primary, 

secondary and tertiary fashion in order to obtain isolated 

colonies of bacteria. These petri plates were incubated for 24 

hr at 37 ºC. After 24 hr of incubation, these isolated colonies 

were cultured on mannitol salt agar (MSA) plates for isolation 

of Staphylococcus and incubated for 24 hours at 37 ºC. The 

growth was examined for the colonial morphology and 

pigmentation and in order to obtain pure culture different 

types of colonies were sub-cultured on separate nutrient agar 

plates. 

 

Test for coagulase production  
Coagulase enzyme production by Staphylococcus aureus is 

considered a criterion for determining its pathogenicity and is 

evaluated by coagulase test. 10 ml human blood was collected 

aseptically in a test tube containing EDTA @ 1mg/ml. The 

blood was centrifuged at 2500 rpm for 15 minutes. The clear 

plasma obtained was then transferred into another sterilised 

test tube for use in the test. 

The plasma was diluted ten folds (1:10) in physiological 

saline solution and 0.5 ml of reconstituted plasma was taken 

in three serological tubes. 0.1 ml of an overnight broth culture 

of the Staphylococcus aureus was added to one tube and 0.1 

ml of broth culture of Staphylococcus epidermidis was added 

to second tube (negative control) and remaining third 

(uninoculated tube) was kept as control. The tubes were 

rotated gently for mixing of the contents and thereafter, 

incubated in water bath at 37oC. The tubes were examined at 

1, 3 and 5 hours by slowly tilting the tube at 90o angle and 

compared to the control tube. Clotting of plasma within 2-5 

hours was recorded as a positive for "free" coagulase enzyme 

(Cowan and Steel, 1975) [11]. 

 

Result and Discussion 

In present investigation the mean total psychrophilic count 

(TPC) for all the 60 raw fish samples was 8.38 x 104 cfu/gm. 

Kose and Erdem (2004) [16]; Alparslan et al. (2013) [4] and 

Aman et al. (2017) [5], reported psychrophilic count 2.29 x 

104, 2 x 104 and 1.55 × 104 cfu/gm, repectively which is lower 

than the present study. While, Mol et al. (2007) [20] reported 1 

x 106 cfu/gm and 2.4 x 105 values which is higher than that of 

present results. Amany et al. (2017) [6] reported psychrophilic 

count 9.7 x 105 ± 2.2 x 105 cfu/gm for Mullet which is also 

higher than that of present results. In the present study out of 

60 raw fish samples 20 (33.33%) samples were positive for S. 

aureus. Bujjamma and Padmavathi (2015) [10] isolated 24.47% 

S. aureus in fish samples from domestic fish market of 

Guntur, Andhra Pradesh which is lower than present findings. 

Ali (2014) [3] reported 100.00% prevalence of S. aureus which 

is very much higher than present findings. Rong et al. (2017) 
[21] reported 37.2% prevalence of S. aureus in fish samples 

which is slightly higher than present investigation. Arfatahery 

et al. (2016) [9] confirmed 34.30% prevalence of S. aureus in 

fish samples which are similar to the present findings.  

 
Table 1: Details of S. aureus samples for coagulase test 

 

Total no. of raw 

fish samples 

No. of samples 

positive for S. 

aureus 

No. of coagulase positive S. 

aureussamples 

60 20 18 (90.0%) 

 

In the present study, all the 20 isolates of S. aureus, isolates 

from raw fish samples were subjected to tube coagulase test 

using human plasma for production of coagulase. Among 

these 20 S. aureus isolates, 18 (90.0%) isolates were found 

coagulase positive, whereas, 2 isolates (10.0%) were 

coagulase negative (Table-1 and Figure-3) and most of the 

isolates coagulated the plasma completely within 2- 5 hours 

of incubation. Sivaraman et al. (2016) [22] reported 11.52% 

coagulase positive staphylococci in retail outlets of Gujarat 

which is much lower than that of present study. Field and 

Smith (1945) [13] studied 124 strains of staphylococci and 

observed the all pathogenic strains coagulase positive while 

nonpathogenic strains were found to be coagulase negative. 

The results of Kumar et al. (2016) [17] showed 15.78% 

samples positive for coagulase positive staphylococci, were 

lower than that of present study while Aragon-Alegro et al. 

(2007) [8] observed 54% coagulase positive S. aureus in raw 

fish samples which were lower than that of present 

investigation. Abdeen et al. (2021) [1] observed the coagulase 

positive Staphylococcus was 84% and 76% in beef luncheon 

and karish cheese, respectively which is nearly similar with 

the present study.  

  

 
 

Fig 1: Total Psychrophilic Count of raw fish sample 
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Fig 2: Isolation of S. aureus on mannitol salt agar from fish sample 

 

 
 

Fig 3: Clotting of plasma in positive coagulase test 

 

Conclusion 

Bacteria may infect the fish from outside during care less 

handling of landed fish. Among major external sources of 

bacterial contamination are ice and salt used for preservation 

and cross contamination during processing. Improvements in 

handling and processing and good sanitation and hygienic 

conditions at landing centres and domestic markets are 

urgently needed to minimize fish contamination.  

The use of the coagulase test will help to identify the 

pathogenic and non-pathogenic strains of S. aureus and this 

test also reduce the cost of bacteriological examination. 
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