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ABSTRACT

Staphylococcus aureus are gram positive cocel that can cause sporadic cases and cutbreaks of
food borne illness. The aim of the present study was to detect and identify this organism in samples
of refrigerated chicken rinse obtained from different super stores in Chittagong city. The prevalence
of infection and antimicrobial susceptibility of Staphylococcus aureus were also studied. The PCR
was performed to detect these microorganisms in a chicken rinse microbial consortium and the
traditional cultural techniques were performed based on bactericlogical analytical manual. To
compare PCR and bacterial culture methods for detection of S, aureus, 150 chicken rinse samples
from different supermarkets in the Chittagong city were collected and tested. Samples were
cultured on selective mannitol salt agar media and contamination by Staphylococeus was confirmed
by gram staining, catalase test and coagulase test. Overall 95.83% of the samples were found to be
infected with S. aureus. About 68.53% samples were coagulase positive Staphyvlococcus and 31.46%
were negative. Bacterial counts of 100000 or more CFU em™ were found on 16.67% of the frozen
chicken samples (p<0.01). Simultaneously, total DNA obtained by thermal extraction from samples
was subjected to PCR using a set. of primers designed for specific regions of Staphylococcus nuc gene
and PCR products were analyzed by agarose gel electrophoresis. Culture sensitivity test and
antibiogram study was done to determine the antibiotic sensitivity pattern of Staphylococcus
isolates against eight commercially available antibiotic dises (Ampicillin, Amoxycillin, Cephalexin,
Ciprofloxacin, Erythromycin, Gentamyein, Doxyeycline hydrochloride and Oxytetracycline). All of
the samples were resistant to two or more than two antibiotics. The samples showed 100% resistant.
to Ampicillin, more than 80% were resistant to Oxytetracyclin, Doxyeyeline hydrochloride and
Amoxicillin, Ciprofloxacin showed 77.5%, Cephalexin 38.23% and Gentamycin showed the least
resistance 13.33%. The results of this study indicate that the PCR can permit a rapid and reliable
means of assessing the bacteriological safety of food and should provide an alternative methodaology
than conventional viable culture method. The PCR may permit sufficient sensitivity and specificity
for the direct detection of Staphyviococcus in food samples.
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INTRODUCTION

Over the last several decades poultry is a major fast growing source of meat in the world today
{Kearney, 2010). The production and consumption of poultry meat is gradually increasing and the
consumers expect safe and hygienic products without contamination with pathogenic
microorganisms (Mor-Mur and Yuste, 2010). Poultry and poultry products are important vehicle
for transmission of food borne pathogen (Tauxe and Blake, 1992). Staphylococcus aureus is one of
the leading microorganism associated with food peisoning causing outbreaks with an incidence of
11.5% (Altabari and Al-Dughaym, 2002). Staphylococcus aureus is gram-positive, facultative
anaerobes, non-sporulating bacteria in which most of them are recognized on the skin, mucous
membranes of humans and animals and also as environmental contaminants (Feizi et al., 2012).
In almost all developing countries poor hygienic standards in poultry slaughterhouses coupled with
old processing facilities, handling, transportation with significant contamination rates of market
chicken products (Boonmar ef al., 1998). Heavy bacterial loads enter the processing operations with
the living birds and these bacteria can be disseminated throughout the plant during processing.
Although normal cooking destroys S. aureus, recontamination can occur during post cocking
handling at the factory (Corner et al., 2001). Cellulitis folliculitis, carbuncles, scalded skin syndrome
and abscesses to life-threatening diseases such as pneumonia, meningitis, osteomyelitis are
associated with S, aureus. Treatment of human illness from these organisms has been complicated
due to the emergence of drug-resistant strains (Moran et al., 2006). To promote the growth of
chicken, several antimicrobial agents are used as food supplements and therapy which influence
the emergence of drug-resistant bacteria and the transfer of drug-resistant bacteria from animals
to humans (Chaslus-Dancla et al., 2000). Although in developing countries the culture of chicken
rinse samples 18 considered as a gold standard method for the detection of pathogen but there are
several limitations associated with bacterial culture (Meiri-Bendek et ¢l., 2002; Phuektes et al.,
2001). The development of PCR based method provides a prommsing option for the rapid
identification of the pathogen and it can be used as a rapid diagnosis method. The identification
of bacterial species by conventional culture method requires the days but PCR has high sensitivity
and specificity and can improve the level of detection within few hours (Khan et al., 1998,
Tamarapu et al, 2001). The aim of the present study was: (1) To detect and identify
Staphylococcus aureus in samples of refrigerated chicken rinse obtained from different
superstores. (2) To develop a sensitive, reliable and rapid method of identification of 5. qureus using
PCR. {3) To prove the advantage of molecular methods (PCR) over conventional viable culture
method in terms of rapidity, reliability, sensitivity and specificity. (4) To perform CS test to reveal
antimicrobial suseceptibility of Staphylococeal isolates against antibiotic dises.

MATERIALS AND METHODS

Chicken rinse test sampling: A total of 150 frozen chicken rinse samples were randomly
collected from broiler chickens, representing 5 renowned supermarkets in Chittagong city of
Bangladesh. The whole chicken were rinsed in 250 mL of 0.1% (w/) peptone water for 2 min in
sterile plastic bags, put on ice in coolers and sent to the laboratory for testing.

Isolation and identification of Staphylococcus aureus by conventional culture method:
In the laboratory the chickens rinse were filtrated through sterilized cheesecloth. The filtrated
rinses were centrifuged at 15000xg for 10 min at 4°C. The supernatant was discarded and the
pellet suspended in 5 mL of nutrient broth. After incubation of 24 h at 37°C, the cultures were
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streaked onto a selective mannital salt agar media. The plates were incubated at 37°C at 24-48 h.
Then the suspected yellow or white colonies grown on mannitol salt agar were examined by

biochemical tests such as gram staining, catalase and coagulase test.

Enumeration of S, aureus: Mannitol salt agar, a selective medium for the counting of S. aureus
was used for the enumeration of Staphviccoccus aureus. Samples were serially diluted and an
aliquot. of 1 mL of each serial dilution was transferred to petridishes. Plates were gently swirled to
mix the sample and incubated at 37°C for 24 h. The countable range 1s 30-300 colonies on all
plates. Knumeration data was calculated as colony forming units CIFU mL ™! and then converted to

CFU em™ following the formula of Thomas and Archer (1989).

DNA extraction: DNA extraction was carried out as described by Salehi and Bonab (2008). Pure
bacterial culture was subcultured in nutrient broth medium from nutrient agar slant. The 1 mL
broth culture was taken in eppendorf tube and centrifuged at 10000 rpm for B min. After the
supernatant was discarded, any remaining liquids were removed by soaking and the pellet was
collected. To dissclve the pellet, 200 uL autoclaved deionized water was added to the pellet. The cap
of the eppendorf tube was pierced by sterile needle. The eppendorf tube was boiled in water bath
at 100°C for 10 min. Then kept in ice for 10 min and centrifuged at 10000 rpm for 10 min. At last,
100-150 pLi supernatant containing bacterial chromosomal DNA was collected.

Oligonucleotide primers: Primers were selected on the basis of the 966-bp Nue gene derived from
the S. aureus Foggi strain (Shortle, 1983). A set of primers were selected and applied the PCR for
amplification of a sequence of the Nue gene by using the two primers that targeted the
gene. The sequences of the two synthetic oligonuclectide primers of 21 and 24 bases were:
5-GCGATTGATGGTGATACGGTT-3” (forward primer) and b5;-AGCCAAGCCTTGACGAACTA
AAGC-3' (reverse primer), respectively (Brakstad et al., 1992).

PCR assay: The reaction mixture consisted of 10 pl. PCR master mix (2X) (Cat. No. K0171),
1 pli forward primer, 1 pLi reverse primer, 3 pLi of bacterial lysate and 5 pL of nuclease free water
to make a final volume of 20 pL. The analysis was performed according to Brakstad ef al. (1992)
with minor modifications. A total of 40 PCR cycles were run under the following conditions: Primary
denaturation at 94°C for 4 min, denaturation at 94°C for 1 min, primer annealing at BE°C for
0.5 min, extension at 72°C for 1.5 min and final extension at 72°C for 3.5 min. The FCR product
was separated by electrophoresis in 1.5% agarose gel at 120V for 30 min, visualized by 500 ug mL™
ethidium bromide staining, illuminated by UV transilluminator (Biometra GmBH, Germany). A
100 bp sharp DNA ladder was used as a size reference. A positive control with known 5. aureus
DINA template and a negative control (water instead of extracted DNA) were used as known

standards.

Culture sensitivity test: Each bacterial isolates was cultured on Mueller Hinton Agar media.
Dises dipped with considered antibiotic were located in the plates in addition to control dise (soaked
with autoclaved distilled water). The plates were incubated at 37°C for 24 h. Then “sensitive”,
“intermediate” or ‘resistant” samples were measured with respect to the data available from

National Committee for Clinical Laboratory Standards (NCCLS, UUSA).
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Statistical analysis: The bacterial loads isolated from contaminated chicken rinses were
represented as log,, CFU em™ (Dawson et al., 20068) and means were calculated. Microbial counts
were compared by ANOVA using SPSS software 12.0, with significance defined at the p-value.

RESULTS

Prevalence of Staphylococcus aurens: A total of 150 samples were collected from five different,
supermarkets in Chittagong metropolitan area. The overall prevalence of S. aureus was above 95%.
Supermarket 3 and 5 showed 100% prevalence., While supermarket 1, 2 and 4 showed the
prevalence of 96, 94.28 and 88.88%, respectively. The prevalence of S. aureus in different super
shops of Chittagong region is shown in Table 1.

Bacteriological analysis: In conventional culture method, 143 out of 150 samples (95.853%) were
studied and identified as Staphylococcus aureus based on their positive result in mannitol salt agar
plate, gram staining and catalase test. After incubation period of 24 h yellow and pink colored
colonies were found on MSA plate (Fig. 1). All the colonies (143) were also found catalase positive
(Fig. 2a). All gram and catalase positive bacterial isolates were subjected to coagulase test in order
to determine their ability of coagulation (Fig. 2b). From this study 68.53% samples were found to
be infected with coagulase positive Staphylococer and 31.46% with coagulase negative
Staphylococer (Fig. 3). The overall bacteriological analysis of frozen chicken rinse samples has been

presented in Table 2,

Table 1: Prevalence of S. qureus in different super shops of Chittagong

Source No. of samples No. of positive samples No. of negative samples S. aureus prevalence (%)
Supermarket 1 25 24 1 95.00
Supermarket 2 35 33 2 94.28
Supermarket 3 30 30 0 100.00
Supermarket 4 36 32 4 88.88
Supermarket 5 24 24 0 100.00
Total 150 143 7 95.83

Fig. 1. Staphylococcus grown on MSA plate
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Fig. 2(a-b):; {a) Catalase test and (b) Slide coagulase test. Catalase positive shows vigorous
bubbling. No bubble and noe coagulation forms in both negative control
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Fig. 3: Percentage of chicken rinse samples infected with Staphviococcus aureus. Here,
CoP: Coagulase positive and ColN: Coagulase negative

Tahble 2: Results of different biochemical tests of frozen chicken rinse samples
Tatal samples Manmnitol salt test (positive) Gram staining (positive) Catalase test (positive) Coagulase test (positive)
150 143 143 143 98
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Fig. 4: Staphylococcus aureus colony count (per mL) calculated from frozen chicken rinse
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Fig. 5: Staphylococeus aureus colony count (per em? calculated from frozen chicken rinse

Results of colony count: Viable bacterial counts were recovered from 100% of the samples.
S, aureus colony count (per mL) calculated from chicken rinse fluids has been displayed in
Fig. 4. The majority 48.33% samples were in the range of 100001-1000000 CFU mL™. Only
18.67% samples were estimated in the range of >10000000 CFU mL™. Staphylococcus aureus
coleny count (per em?® caleulated from chicken rinse fluid has been presented in Fig. 5. About 18%
samples were estimated in the range of 100-1000 CFU em™ The majority 56.67% of the samples
were recovered at levels of 1000-10000 CFU em™. The 14% of the samples were in the range
of 21000000 CFU em™ The highest detection limit was 2x107 CFU mL™ or 1.0x10° CFU em™.
The lowest detection limit was 3x10*CFU ml " or 1.5 x10? CFU em?® The mean Log,, CFU em ™ was
4.67. The frequency distribution result in the examined frozen chicken rinse sample is shown 1n
Table 3. The statistical value of t-test was 4.6725 (p<0.01) and highly significant. According to
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270 bp

Fig. 6. Molecular detection of S. aureus. Here, the product of PCR that had amplified 270 bp gene
(Nue gene specific fragment) of 8. aureus is showing on 1.5% agarose gel. Lane M. Marker

DNA, Lanes 1-7: Positive samples, Lane PC: Positive control and Lane NC: Negative control

Table 3: Frequency distribution results in the examined frozen chicken rinse samples

Log (CFU mL™) No. of samples Total percentage Log (CFU cm™%) No. of samples Total percentage
>3 o] 0.00 =2 o] 0.00
3-4 o] 0.00 2-3 o] 0.00
4-5 40 33.33 3-4 30 25.00
5-6 48 40.00 4-5 70 58.33
=6 32 26.67 5-6 20 16.67

Log CFU mL™: Logarithm of colony forming units per ml and Log CFU em~% Logarithm of colony forming units per em?

Gong et al. (2002) if the number of S. qureus in poultry products is >10° CFU em 2 or
5 log,, CFU em 2 then the products is considered to be at high risk potential or not fit for human

consumption. The bacterial load of only 18.87% samples were above the level of >10° CFU em ™2

Results of PCR: From the PCR analysis 7.14% (7 out of 98) coagulase positive Staphylococci
samples were confirmed as S. aureus. Overall 5.83% samples were confirmed as S, aureus. The
5. aureus strain was 1dentified on the bhasis of the 270 bp PCR product corresponding to the
sequence of Nue gene on 1.5% agarose gel. The positive band found at the same position of positive
contral and no band was found in the negative contrel lane. The results of PCR assay have been

shown in Fig. 6.
Antimicrobial susceptibility pattern: The antimicrobial susceptibility pattern was examined

for 120 staphylococeal 1solates by antibictic disc diffusion method (Fig. 7). The result showed
resistance to Ampicillin (100%), Oxytetracyclin (99.17%), Doxycycline hydrochloride (88.33%),
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Fig. 7: Culture plates after Culture Sensitivity (CS) test
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Fig. 8: Antibiotic resistant profiles of Staphylococcus aureus from chicken rinse samples

Amoxyeillin (86.66%), Ciprofloxacin (77.5%), Cephalexin (38.23%) and Gentamycin showed the
least resistance (13.33%). Antibiotic resistance profiles of S, aureus from chicken rinse samples have
been presented in Fig. 8. The highest susceptibility was found toward Gentamyein (85.83%). In
general 20.78% of 1sclated species were susceptible to selected antibiotics, 10.06% were moderate
and 69.71% were resistant. Results of antimicrobial susceptibility pattern and antibiogram study
have been presented in the Table 4 and 5, respectively.
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Table 4: Antimicrobial susceptibility of Stephylococeus isolates

Susceptible (S) Intermediate (I) Resistant (R)

Antibiotic (ug disc™) No. % No. % No. %

GEN* 10 103 85.83 1 0.83 16 13.33
AMP 25 0 0.00 0 0.00 120 100.00
E 15 17 14.17 43 35.83 60 50.00
OT 30 1 0.83 0 0.00 119 99.17
CIP 5 13 10.43 14 11.66 93 77.50
DO 30 3 2.50 11 9.17 106 88.33
AMX 30 16 13.33 0 0.00 104 86.66
CN 30 47 39.16 27 22.50 46 38.33

*GEN: Gentamycin, AMP: Ampicillin, E: Erythromycin, OT: Oxytetracycline, CIP: Ciprofloxacin, DO: Doxycycline hydrochloride,
AMX: Amoxycillin and CN: Cephalexin

Table 5: Antibiogram pattern to multiple antibiotic resistance isolates

No. of antibiotics to which

the isolates were resistant No. of total isolates Drug resistance patterns
2 1105 AMP, DO
3 1(106) AMP, OX, AMX
3 1(116) GEN, AMP, OX
3 5(¢117, 127, 128, 137, 145) AMP, OT, DOX
4 3¢5, 72, 111) AMP, E, OT, AMX
4 217, 90) AMP, E, OT, AMX
4 841,74, 91,93, 112, 124, 132, 136,) AMP, OT, DO, CL.
4 4(84, 135, 140, 143) AMP, OT, CIP, DO
4 1(130) GEN, AMP, OT, DO
5 2(2,6) AMP, OT, CIP, AMX, CL
5 3(8,9, 53) AMP, E, OT, AMX, CL
5 4(12, 52, 140, 144) AMP, E, OT, DO, AMX, CL
5 16 (18, 26, 33, 43, 64,67, 41, 42, AMP, OT, DO, AMYX, CLi
43, 46,116, 119, 126, 139)
5 2(34, 46) AMP, E, OT, CIP, DO,
5 1(36) AMP, OT, CIP, DO, AMX
6 24, 13) AMP, E, OT, CIP, AMX, CL
6 571,109,113, 114, 123) GEN, AMP, OT, CIP, DO, AMX
6 10(7, 14, 48, B5, 61, 65, 76, 100, 103, 125) AMP, OT, CIP, DO, AMX, CL
6 310, 75, 92) AMP, E, OT, DO, AMX, CL
6 23 (19, 20, 21, 24, 27, 29, 30, 32, 35, 37, 40,
44, 49, 51, b4, 5, 58, 62, 79, 102, 115, 120, 129) AMP, E, OT, CIP, DO, CL
7 161,11, 15, 16, 22, 23, 31, 42, AMP, OT, AMX, CL, DO, E, CIP
45, B0, b7, 63, 66, 70, 77, 80)
7 169 GEN, AMP, E, OT, CIP, AMX, CL
7 2(28,78) GEN, AMP, E, OT, AMX, DO, CL.
8 4(25, 47, 60, 89) AMP, OT, AMX, CL, DO, E, CIP, GEN

*GEN: Gentamycin, AMP: Ampicillin, KE: Erythromycin, OT: Oxgtetracycline, CIP: Ciprofloxacin, DO: Doxyeyeline hydrochloride,
AMX: Amoxgyreillin and CN: Cephalexin
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DISCUSSON

Staphylococcus aureus as a ubiquitous bacterium is the leading cause of superficial infection
at the clinical environment, for decades and also considered as the third most important cause
of reported food-borne illnesses in the world (Normanno et al., 2005). Detection of S. aureus in
poultry carcasses 1s important for the identification of the source of outhreaks associated with the
consumption of improperly cooked poultry meat, assess microbiological safety and storage quality
of products (Tompkin, 1983). Conventional culture method generally used for the identification of
5. aureus. In this study gram staining, catalase and coagulase tests were performed for the
identification of S. aureus from chicken rinse samples. Kateete ef al. (2010), El-Hadedy and
Abu El-Nour (2012), Thaker ef al. (2013), Al-Mussawi (2014), Rohinishree and Negi (2011),
Nkwelang et al. (2009), Nandy ef al. (2009) also performed above tests for the identification of
S. aureus.

During this study, all 150 chicken samples were cultured on Mannitol Salt Agar plate (MSA)
of which 143 samples were detected as positive on MSA plate. Several biochemical tests are
performed for confirmation of bacterial isolates in any selective media. Gram positive, cocel and
arranged in irregular, grapelike clusters which are characteristics of staphylococeal species are the
result of Gram staining (Holt et al., 1994). All the colonies (143) were also catalase positive.

All gram and catalase positive colonies were subjected to coagulase test. Out of 150 samples
98 samples (88.53%) were positive in slide coagulase test and 22 samples (31.46%) were coagulase
negative, Citak and Duman (2011) found 92 (47.2%) Coagulase Positive Samples (CPS) out of
195 samples and 103 (52.8%) were coagulase negative. Generally coagulase test is considered as
one kind of confirmatory test for identification of S. aureus. But coagulase positive samples may be
the 5. intermedius and S. hyicus (Devriese et al., 2009). Muftah (2011) reported 3-5% non-aureus
CPS. Among 487 CPS, 82.1% were S, aureus, 17.7% were S. hyicus and 0.2% were S. intermedius.

The prevalence of 5. aureus was found in 95.83% samples isolated from chicken rinse which
was collected from different supermarkets. The prevalence rate may vary from different
investigational report of different countries. Jakee et al. (2008) observed the prevalence of
5. aureus from 223 of 8370 meat samples (60.3%). Hanson et al. (2011) isolated 5. aureus from
27 of 165 samples giving an overall prevalence of 17.8%. Shareef et al. {2012) investigated the
pravalence of Staphvlococcus aureus among US meat and poultry samples (136 samples) and found
the contamination in 47%. Kozacinski et al. (2006) observed the prevalence rate of S. aureus was
30.30% (66 samples).

The Food and Agricultural Organization (FAQ) of the United Nations and the World Health
Organization (WHO) stated that illness due to contaminated food is perhaps the most widespread
health problem. Certain strains of S. aureus produce enterotoxins which causes food poisoning.
Toxin levels within this range are typically reached when 5. aqureus populations exceed 100,000/g
or >10° CFU em™? or b log,, CFU em™? (Ash, 1997; Gong et al., 2002). In this study the load of
bacteria was not significant or pathogenic for human consumption. But the different scientists
observed high level of S. aureus pathogenecity in chicken meat. Ahmad et al. (2013) found the
microbial load as 7.22 log,, CFU em?, Kozacinski et al. (2006) amounted to 4.72+0.38 log,, CFU g™*
and Waters et al. (2011) found 41% contamination.

Molecular (i.e., PCR based) diagnostic methods allow a better differentiation among species,
seratypes. Such techniques are rapid, sensitive and specific which makes them very useful tools to
improve the diagnosis and to understand the mechanisms implicated in pathogenecity, resistance
and survival of the raw strains (Tamarapu ef al, 2001). According to PCR results, 7 out of
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98 (7.14%) coagulase positive samples were detected as 5. qureus. Zhang ef al. (2012) analyzed a
total 15 strains of coagulase positive S. aureus. The Nuc primer set amplified an expected FCR
product, amplicon of 270 bp in all 15 coagulase positive isclates of all S, aureus. From total
120 samples 7 (5.83%) were positive in PCR. Musa ef al. (2009) found 16 samples positive in PCR
while 18 samples were positive in biochemical test. In this experiment, the result of different data
which were found from conventional and molecular methods revealed a significant difference. The
143 out of 150 samples which were positive by biochemical method but only 7 samples were
detected as 5. aureus by PCR. Musa et al. (2009) found similarity in biochemical tests and PCR
method.

The antibiotic sensitivity tests are routinely done to select best drug against Staphvlococcus.
During this study 120 samples were subjected to Culture Sensitivity (CS) test. The activities of
antibiotics against S. qureus showed that varying levels of multiple antibiotic resistances. According
to this result, Ampicillin showed resistance (100%), Oxytetracyclin (99.17%), Doxycycline
hydrochloride (88.33%), Amoxyeillin (86.66%), Ciprofloxacin (77.5%), Cephalexin (38.33%) and
Gentamycin showed the least resistance (13.33%). The highest susceptibility (85.83%) of
Staphylococcus was found toward Gentamyecin and Ampicillin showed no susceptibility. Lin ef al.
(2009) observed 50% resistant to tetracycline (84 microgm mL™) and 23.2% (48 of 207) to
Erythromycin. Momtaz et al. (2013) showed that Tetracycline had the highest resistant profile
{(97.56%) followed by Gentamicin (29.26%), Enrofloxacin (28.04%), Ampicillin (26.82%),
Chloramphenicel (20.73%) and Cephalothin (17.07%). Akbar and Anal (2013) found resistant to
Ciprofloxacin  (7.89%), whereas, the resistance against Gentamicin, Streptomycin and
Chloramphenicol were recorded 13,15, 18.42 and 21.05%, respectively. The isolates about 28.94%
showed resistance to Sulfamethoxazole/Trimethoprim. The highest number of the isolates 44.73%
and 55.26% were resistant to Tetracycline and Ampicillin respectively. It has been observed that
all isolate showed resistance to at least one antibiotic. Tula ef al. (2013) showed 71.1, 68.9, 64.4 and
57.8% resistant to Amoxicillin-Clavulanate, Gentamyein, Cloxacillin and Ciprofloxacin, respectively.
Though the above scientists observed significant resistance to Gentamycin but this study showed
the highest susceptibility to Gentamycin. Increasing antimicrobial resistance of S, aureus can
caused by various reasons such as widespread and in appropriate use of antimicrobials, along with
lacking of efficient antimicrobial administration, large scale use of antimicrobial agents in animal
feed as growth enhancers and increased international population movements (Cohen, 1992;
Swartz, 1997).

CONCLUSION

This study is the first document for the identification of 5. aureus in chicken rinse collected from
different supermarkets of Bangladesh. Though bacteriological methods are used for the detection
of pathogen but PCR is more accurate and specific for the confirmation of patheogen. From the
comparison of above mentioned result it has been revealed that the prevalence of
Staphylococcus aureus infections in supermarket is alarming for future because of its
epidemiclogical importance. Proper management should be taken in the supermarkets to minimize
the zoonotic disease transmissible from frozen chicken meat to humans.
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