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Abstract 
The present study aims to assess the contamination of microbes in the marketed raw chicken collected 

from retail outlets available in Hyderabad, India with a special emphasis on foodborne pathogens such as 

Escherichia coli, Salmonella spp. and Staphylococcus aureus. A total of 75 samples containing leg, wing 

and breast were collected under sterile conditions from the retail outlets and transported to the laboratory 

on ice. The chicken meat samples were homogenized in a sterile glass homogenizer and enumeration of 

bacteria was done through standard cultural techniques and the three major foodborne pathogens were 

isolated and identified using conventional microbiological methods. 

Mean values of Total viable count (TVC) in the leg was assessed to be 7.36 log10 CFU/g or cm2 while 

that of wing is 3.26 log10 CFU/g and in the breast, it is found out to be 5.62 log10 CFU/g. Out of 25 

samples of leg, ranges of TVC, Escherichia coli, Salmonella and Staphylococcus aureus are 4.03 to 

10.41, 2.95 to 9.75, 5.09 to 12.98, 1.96 to 10.67 log10 CFU/g respectively as mentioned in table 1. 

Among the 25 samples of wing, the ranges of TVC, Escherichia coli, Salmonella and Staphylococcus 

aureus are 0.94 to 7.43, 1.96 to 9.76, 2.15 to 9.54 and 0.47 to 4.86 log10 CFU/g respectively as mentioned 

in table 2. In case of breast samples, ranges of Total viable count (TVC), Escherichia coli, Salmonella 

and Staphylococcus aureus are 2.73 to 8.62, 0.76 to 5.01, 4.96 to 12.87 and 0.65 to 5.64 log10 CFU/g 

respectively as mentioned in table 3.  

Higher bacterial load and the presence of intestinal microbes such as E. coli, Salmonella spp., in the 

present study indicates that the chicken is contaminated and the consumers are at higher risk of getting 

exposed to foodborne ailments when taken the raw or undercooked chicken. 

 

Keywords: bacteriological quality, Escherichia coli, Salmonella spp., Staphylococcus aureus, 

Hyderabad 

 

Introduction 

Ensuring safe food supply has always been one of the biggest challenges faced by the 

producers, buyers and the public health officials in both developed and developing countries. It 

is well registered that contamination of meat with pathogens constitutes a major public health 

concern (Cohen et al., 2007) [1, 27]. Several epidemiological studies have implicated meat as 

major channel associated with ailments caused by food borne pathogens. The contaminated 

chicken can cause a wide variety of food hazards. Salmonella and Staphylococcus aureus are 

on the top of the list in terms of food poisoning and infections. Similarly, E.coli is also a major 

cause of food poisoning. Coliform bacteria, especially fecal coliforms are good microbial 

indicators of the possible presence of disease-causing bacteria and indicate the hygiene quality 

of the food. The high prevalence of diarrheal diseases in many developing countries suggests 

major problems with food safety.  

Chicken is one of the most consumed high protein foods in India. Raw chicken is more 

susceptible to contamination and also frequently implicated in the spread of food borne 

illnesses. The microbiological quality of chicken meat depends on the slaughter process, 

sanitation during processing and packaging, maintenance of adequate cold chain storage from 

processing and then finally selling it to the consumers. Contamination of poultry carcasses and 

parts with Salmonella organisms is well documented and data are available for many parts of 

the world (Simmons et al., 2003) [2]. A recent study by the Translational Genomics Research 

Institute showed that nearly half (47%) of the meat and poultry in US grocery stores was 

contaminated with S. aureus, with more than half (52%) of those bacteria being resistant to 

antibiotics. The prevalence of antimicrobial resistance among food-borne pathogens has 

increased during recent years (Van et al., 2007) [3, 28].
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Public health research in countries like United States of 

America focusing on food qualities illustrated that retail 

outlets or stores in low socio-economic status populations 

were shown to be consistently exposed to food that is of lower 

microbial quality due to higher food safety violations. This 

further causes illness that would cost billions of dollars. The 

importance of different food borne diseases varies between 

countries depending on consumption of food, food 

processing, preparation, handling, storage techniques 

employed and population sensitivity (ICMSF, 2002) [4]. To 

control the food-borne illnesses and to restrain the microbial 

load of raw meat, the food safety requirements should be 

followed strictly in accordance with HACCP (Hazard analysis 

critical control point), but in developing countries like India, 

the sanitary level, transportation and storage conditions 

enhance the growth of different types of pathogenic bacteria 

in meat along with its contamination. 

The present study was done to determine the prevalence and 

concentration of bacteria in chicken with special emphasis on 

Salmonella spp., Staphylococcus aureus, Escherichia coli in 

addition to total viable counts available in the market as the 

raw chicken available in retail outlets in Hyderabad, India is 

with questionable hygiene and due to overcrowding and 

inadequate sanitary conditions, food-borne infections are on 

rise in the city 
 

Materials and Methods 

Sample Collection 

Around seventy five (75) samples of chicken meat were 

collected from retailers out of which 25 samples were of 

chicken breasts, 25 samples were of chicken wings and the 

remaining 25 were of chicken legs. Meat samples were 

collected in the units of 500gms each in polythene covers. 25 

g of each sample were incised using a sterile knife and put in 

sterile plastic bags and then transferred to the laboratory in ice 

bags. Later, the samples were evaluated for the presence of 

various foodborne bacteria by conventional cultural methods 

and then estimation of total plate count. 
 

Isolation Procedure 

Total viable count: Total viable count is carried out using 

Pour Plate technique. In Pour Plate technique, successive 

dilutions of the inoculum (serially diluting the original 

specimen of old broth culture) is added to the sterile petri 

plates containing the melted and cooled(40-45 oC) agar 

medium and thoroughly mixed by gently swirling the plates 

and then left aside to solidify. Once the media solidifies, the 

plates are then incubated at 37 oC for 24-48 h in an inverted 

position. After incubation, the presence of individual colonies 

growing throughout the medium was determined from the 

respective plates. 

 

Isolation and identification of Escherichia coli 

E.coli were enumerated on Eosin Methylene Blue (EMB) agar 

using the Streak Plate Technique. In this technique, 1gm of 

sample is mixed in 9 ml of PBS and incubated for 24 hrs. 

Then using a loop (sterilized), a loopful of inoculum is 

withdrawn and is streaked over the agar surface present in the 

petri plate in a way that it thins out the bacteria. The streaked 

plates were incubated at 37 oC for 24-48hrs in an inverted 

position and the E. coli colonies were counted with distinct 

metallic sheen (Bhandare el al., 2007) [6]. It is further 

confirmed by performing biochemical tests. 

 

Isolation and identification of Salmonella 

The loopful of inoculum was streaked onto the Salmonella-

Shigella (SS) agar and then incubated at 37 oC for 48hrs. The 

presumable Salmonella colonies were then sub-cultured by 

streaking over the fresh SS agar using a sterile loop and 

incubated at 37 oC for 48 h. The suspected colonies as 

Salmonella are identified by confirmatory biochemical tests. 

 

Isolation and identification of Staphylococcus aureus 

Mannitol salt agar (MSA), a selective medium is used for the 

isolation of staphylococci. A loopful of inoculum was taken 

and streaked on the media and incubated for 24-48 h at 37 oC. 

Medium yellow colored colonies were seen on the media. 

Suspected colonies were then subjected to Gram’s staining 

where they appeared as irregular, grape-like clusters. Further 

catalase test was performed where the colonies are taken 

using a sterile loop and placed in the test tube containing 

hydrogen peroxide. Evolution of oxygen bubbles indicate the 

presence of S. aureus. 

 

Results 

Total sample size is 75 including leg, wing and breast each of 

25 samples respectively.  

 

Table 1: Statistics of Total viable count in various parts of chicken raw meat 
 

Type of sample No of samples 
Total viable count 

Range (log10 CFU/g) Mean (log10 CFU/g) Number (%) 

Leg 25 4.03 -10.41 7.36 15 (60%) 

Wing 25 0.94 – 7.43 3.26 10 (40%) 

Breast 25 2.73 – 8.62 5.62 20 (80%) 

 

Table 2: Statistics of Escherichia coli in various parts of chicken raw meat 
 

Type of sample No of samples 
Escherichia coli 

Range (log10 CFU/g) Mean (log10 CFU/g) Number (%) 

Leg 25 2.95 – 9.75 7.19 3 (12%) 

Wing 25 1.96 – 9.76 5.18 5 (20%) 

Breast 25 0.76 – 5.01 2.93 10 (14%) 

 
Table 3: Statistics of Salmonella in various parts of chicken raw meat 

 

Type of sample No of samples 
Salmonella 

Range (log10 CFU/g) Mean (log10 CFU/g) Number (%) 

Leg 25 5.09 – 12.98 10.37 7 (28%) 

Wing 25 2.15 – 9.54 6.21 4 (16%) 

Breast 25 4.96 - 12.87 8.99 9 (36%) 
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Table 4: Statistics of Staphylococcus aureus in various parts of chicken raw meat 
 

Type of sample No of samples 
Staphylococcus aureus 

Range (log10 CFU/g) Mean (log10 CFU/g) Number (%) 

Leg 25 1.96 – 10.67 5.93 3 (12%) 

Wing 25 0.47 – 4.86 1.92 1 (4%) 

Breast 25 0.65 – 5.64 2.64 2 (8%) 

 

Out of 25 samples of leg, 60% of samples were found to be 

contaminated i.e. 15 samples with the count ranging from 

4.03 -10.41 log10 CFU/g with mean value of 7.36 log10 CFU/g. 

Among 25 samples of wing, 40% were contaminated i.e. 10 

samples and their count ranged from 0.94 – 7.43 log10 CFU/g 

with mean value of 3.26 log10 CFU/g. In 25 samples of breast, 

80% of the samples were infected which is the highest among 

the three parts that were assessed for TVC i.e. 20 samples and 

the count ranged from 2.73 – 8.62 log10 CFU/g with mean 

count of 5.62 log10 CFU/g. Among the three parts, the highest 

mean value is that of leg with 7.36 log10 CFU/g. 

Escherichia coli were found in 12% of leg samples i.e. 3 out 

of the total 25 samples. Total count of Escherichia coli ranged 

from 2.95 – 9.75 log10 CFU/g with a mean value of 7.19 log10 

CFU/g in leg. While in wing, the presence of E.coli was only 

20% i.e. 5 out of the 25 samples with count ranging from 1.96 

– 9.76 log10 CFU/g with mean value of 5.18 log10 CFU/g. In 

breast, 14% of the samples were contaminated i.e. 10 out of 

the 25 samples and the count ranged from 0.76 – 5.01 log10 

CFU/g with the mean count of 2.93 log10 CFU/g. 

Salmonella spp., were found in 28% of leg samples i.e. 7 out 

of the total 25 samples. Total count of Salmonella spp.ranged 

from 5.09 – 12.98 log10 CFU/g with a mean value of 10.37 

log10 CFU/g in leg. While in wing, the presence of Salmonella 

spp. was only 16% i.e. 4 out of the 25 samples with count 

ranging from 2.15 – 9.54 log10 CFU/g with mean value of 6.21 

log10 CFU/g. In breast, 36% of the samples were contaminated 

i.e. 9 out of the 25 samples and the count ranged from 4.96 - 

12.87 log10 CFU/g with the mean count of 8.99 log10 CFU/g. 

Staphylococcus aureus were found in 12% of leg samples i.e. 

3 out of the total 25 samples. Total count of Staphylococcus 

aureus ranged from 1.96 – 10.67 log10 CFU/g with a mean 

value of 5.93 log10 CFU/g in leg. While in wing, the presence 

of Staphylococcus aureus. was only 4% i.e. 1 out of the 25 

samples with count ranging from 0.47 – 4.86 log10 CFU/g 

with mean value of 1.92 log10 CFU/g. In breast, 8% of the 

samples were contaminated i.e. 2 out of the 25 samples and 

the count ranged from 0.65 – 5.64 log10 CFU/g with the mean 

count of 2.64 log10 CFU/g. 

 

Discussion 

Bacterial proliferation leads to the meat spoilage, thus 

resulting in decrease in meat’s quality and therefore becoming 

un-edible for the consumers. 

According to the studies conducted in Pakistan, Salmonella 

was more prevalent in chicken samples as 6 out of 10 samples 

were positive (Ayesha Zafar et al., 2016) which is similar to 

the result in the study done in Hyderabad. Observations 

showed heavy bacteriological load in the chicken meat with 

total plate count ranging from 3.26 to 7.36 log10 CFU/g. The 

results indicated the predominance of Gram-negative bacteria 

such as E.coli and Salmonella with few Gram negative 

bacteria such as S. aureus. Salmonella spp., were found in 

40% of the breast samples where as the samples examined by 

KOZAČINSKI et al., (2006) [7] had only 10.60% 

contamination by Salmonella spp., Total count of S. aureus 

ranged from 1.70 to 3.69 log10 CFU/g (KOZAČINSKI et al., 

2006) [7] which is lower compared to this study that ranged 

between 1.92 to 5.93 log10 CFU/g. According to ALVAREZ-

ASTORGA et al., (2002) [8, 11], the presence of S. aureus is 

the main reason for the inadequate bacteriological quality of 

the chicken meat sold in Spanish market (2.47 log10 CFU/g in 

drumsticks and 3.48 log10 CFU/g in wings).Total bacterial 

count of 4.4 log10 CFU/g was reported in chicken breast meat 

by SALEH et al., (1997) [9] which is lower than the bacterial 

count present in the breast meat samples found in the areas of 

Hyderabad. The average E.coli and coliform counts for all 

samples were observed to be above the acceptable range for 

E.coli counts as set by Hazard Analysis and Critical Control 

Point System (HACCP), developed by Food and Agriculture 

Organization (FAO) and adopted by the Codex Alimentarius 

Commission (3.911 and 5.0261 log10 CFU/g respectively). 

According to this system, the acceptable food safety range is 

2.000 log10 CFU/g or less, the intermediate range is over 

2.000 log10 CFU/g but not above 3.000 log10 CFU/g. The 

unacceptable range is above 3.000 log10 CFU/g. Only 20 out 

of the total 75 samples purchased fell under the acceptable 

range of E.coli counts. The 25% of the chicken samples 

collected from retail outlets of Lahore were positive for 

Salmonella (M.U.D. Ahmad et al., 2013) which is similar to 

the present study in which 28% of the samples were 

contaminated. The contamination level of legs and wings with 

coli-forms was 3.56 log10 cfu/g and 4.27 log10 cfu/g 

respectively. For E.coli, average counts were 2.60 log10 cfu/g 

or 1.78 log10CFU/cm2 in legs and 3.68 log10 cfu/g or 2.86 

log10 cfu/cm2 in wings (ALVAREZ –ASTORGA et al., 2002) 

[8, 11]. The mean count of E.coli in leg and wing is 7.19 and 

5.18 log10 CFU/g which is much higher than the results found 

in Spain where E.coli average counts were 2.60 log10 cfu/g or 

1.78 log10 cfu/cm2 in leg and 3.68 log10 cfu/g or 2.86 log10 

cfu/cm2 in wings (Maite A  ́lvarez-Astorga et al., 2002) [8, 11]. 

 

Conclusion 

It is concluded that the microbial load in raw chicken in areas 

in and around Hyderabad can be attributed to unhygienic 

conditions. Results of the present study suggest that a 

significant risk of the spoilage of meat and an increase in the 

number of bacteria depend on the specific part of the meat 

that is analyzed, and also the meat processing and packaging. 

The study show high incidence of pathogenic microorganisms 

which is a concern for consumers, suppliers and public health 

officials. 
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