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PREVALENCE AND ANTIBIOGRAM STUDY OF 

PATHOGENIC BACTERIA FROM TABLE EGG 

 

 

 

ABSTRACT 

 

The present study was carried out to isolate and identify the  pathogenic bacteria from 

table egg with special emphasis to E. coli, Salmonella spp. and Staphylococcus spp. 

Techniques forward to isolate, identify and characterize the bacterial species by cultural, 

morphological, biochemical and staining. The antimicrobial susceptibility pattern of 

isolates were investigated by disc diffusion method. A total number of 40 eggs were 

collected from different markets of Dhaka, Bangladesh such as Krishi market, Bihari 

camp market, Agargaon market and SAU market.  In Gram’s staining, the organism 

revealed gram-negative, pink color, small rod shaped appearance, arranged in single or 

paired short called E.coli, the organism revealed gram negative, short rod shaped, singly 

arranged called Salmonella spp., the organisms were found as gram positive grapes like 

clusters formed by cocci. E. coli from 14 samples, Salmonella spp. from 11 samples and  

Staphylococcus spp. from 7 samples were isolated from total of 40 samples that means 

(35.00%) were positive for E. coli ,(27.50 %)   were  positive for Salmonella spp. and 

(17.50%)  were  positive for Staphylococcus spp. The antibiotic sensitivity test indicated 

that the isolated E. coli were highly resistant to penicillin, erythromycin and amoxicillin; 

and were sensitive to tetracycline, ciprofloxacin and gentamycin. The isolated Salmonella 

spp. were highly resistant to penicillin, erythromycin and amoxicillin; and were sensitive 

to tetracycline, ciprofloxacin and gentamycin. Staphylococcus spp. were resistant against 

Neomycin, Vancomycin and were sensitive to ciprofloxacin, erythromycin, tetracycline 

and gentamycin. 
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CHAPTER 1 

INTRODUCTION 

 

The egg is very rich in nutrients, making it one of the most valuable and most perfect 

foodstuffs. Eggs are considered to be an excellent source of choline and selenium, and 

a good source of vitamin B12, phosphorus and riboflavin. The yolk contains vitamins 

A, D, E and K as well as folic acid, pantothenic acid and zinc. Eggs can fully meet all 

the necessary nutrients  for their development and life functions of organisms, 

including humans. At the same time, many nutrient substances present in eggs provide 

an excellent environment for the development of bacterial microflora, including 

pathogenic bacteria. Eggs can be contaminated or infected horizontally (through the 

shell) or vertically (transovarially) and thereby, act as a potential source of pathogens 

participating in the etiology of food borne diseases in humans   (Stępień-Pyśniak, 

2010).  

 

Freshly laid eggs are generally sterile, however they may constitute, if contaminated, 

a public health hazard, leading to economic losses through spoilage. Regarding the 

increasing consumption of egg and its products, it is necessary to investigate different 

factors implicated in egg contamination. The egg shell contamination may result from 

deposition of fecal material on the shell, ovarium or oviduct and gut flora, debris 

material, egg crates, packing and storage, clothes and hands of poultry workers, dust, 

the environment, weather conditions, transportion and marketing (Al-Bahry et al., 

2012).  

Food borne illness is a major public health problem and the main cause of diarrhoeal 

diseases affecting all developed and developing countries (Akbar and Anal, 2013b; 

Akbar and Anal, 2014). Table eggs are the best and easy source of food, containing 

quality protein, essential amino acids, essential vitamins and minerals needed for a 

good health (MAFF, 2009). Asia is the largest egg producing region with 65% global 

outputs (Ernst, 2009). A combined share of egg production from China, India and 

Japan are more than 46% (Peter, 2011). However, China itself is the number one of 

the top 10 countries that have provided 38% of the world’s eggs demand in 2011 

(Peter, 2011). 
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Eggs have natural defense system against the contaminating microbes, such as cuticle, 

calcium hard shell and shell membrane (Jerzy and Dagmara, 2009). The albumen 

contains several egg white proteins that have antimicrobial properties, especially the 

lysozyme. Ovomucoid is another proteinase that inhibits the ability of bacterial to use 

the protein in albumen. Furthermore, the pH in albumen which is about 9–10 and the 

viscosities of the egg white are not suitable for microbial growth (Froning, 1998). Egg 

can be contaminated at both egg shell and egg contents by a variety of microbes with 

a wide range of pathogens such as Campylobacter jejuni, Escherichia coli, Yersinia 

enterocolitica and especially salmonella (Ricke et al., 2001; Board and Tranter, 

1995). Staphylococci are most common bacteria contaminating eggshells. 

Contamination is more likely linked with cracked egg, dirty shells and storage in 

contaminated surroundings. It can be contaminated during formation and laying 

process (Abdullah, 2010). Elliott (1954) revealed that stored or aged eggs have more 

possibility to become infected than fresh eggs due to the degradation of natural 

defense mechanisms in egg over time. The eggshell contamination increasing the 

chances of egg contents contamination by penetration (Messens et al., 2006). 

Bacterial contamination can happen at three main parts of egg (egg yolk, albumen and 

shell membrane / egg shell) (Bahrouz, 2005). Salmonella enteritidis is able to invade 

the cells of the follicles before ovulation and multiply themselves after 2 h of 

infection (Howard et al., 2005).  

Eggs are considered to be a medium to low risk food for foodborne illness which can 

become contaminated with bacteria, like Salmonella and other enteric pathogens 

(Chousalkar et al., 2010). The most common foodborne pathogens associated with 

food of animal origin are Salmonella, Campylobacter, Listeria monocytogenes, 

Staphylococcus aureus and Escherichia coli O157 ( Akbar and anal, 2011; 

Ghasemian, 2011; Akbar and Anal, 2013a ). In current study a survey was conducted 

for enumeration of aerobic bacterial load and the pathogens on eggshells and in egg 

contents. The pathogens were also examined for its antibiogram. 

Objectives of the study: 

i. To isolate and identify  pathogenic bacteria from table egg. 

ii. To know the prevalence of pathogenic bacteria in table egg. 

iii. To assess antibiogram profile of isolated organisms. 
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CHAPTER 2 

REVIEW OF LITERATURE 

 

2.1 Isolation of pathogenic bacteria 

Bufano-Nancy (2000), reported that sources of egg contamination are numerous as 

egg may be infected before it is laid, and also outside by the fecal matter, the lining of 

the nest, wash water if the eggs are washed, handling and perhaps by the material in 

which eggs are packed. Furthermore, according to the Centers for Disease Control and 

Prevention (CDC), eggs are responsible for an estimated 2,30,000 cases of food-borne 

illness each year.  

 

Przybylska (2000), reported that food poisoning and food-borne infection following 

consumption of eggs or dishes containing eggs are usually caused by Salmonella, as 

well as Staphylococcus aureus, Escherichia coli and other coli bacilli.  

 

Bufano et al. (2000), suggested that eggs are considered one of the most delicious and 

popular foods all over the world; they can be prepared in many different ways to suit 

everyone’s taste. Eggs and egg products enter in a wide variety of foods including 

custard, mayonnaise, egg salad and all types of bakery products. Also there are 

another uses of eggs as soil fertilization, culture media, artificial insemination, 

cosmetics, shampoo and adhesives. Eggs are super foods which provide unique well 

balanced nutrients for human of all ages. They contain large amounts of protein, 

amino acids, vitamins and minerals, low caloric value and easily digestible make them 

valuable choice in many therapeutic based diets for adults. 

 

Sim et al. (2000), found that most freshly laid eggs are sterile; at least from the inside 

due to many factors as a good management of laying flock, mechanical defense 

barriers as outer spongy and inner mammillary layers of the eggshell, cuticle (waxy 

membrane), shell membranes and biological defense barrier as the anti-microbial 

properties and the pH of the white. 

 

Ricke et al. (2001), described that egg can be contaminated at both egg shell and egg 

contents by a variety of microbes with a wide range of pathogens such as 
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Campylobacter jejuni, Listeria monocytogenes, Escherichia coli, Yersinia 

enterocolitica and especially Salmonella sp.  

 

Karem et al. (2001), suggested that Salmonella can be obtained from perfectly normal 

looking eggs. Eggs can be contaminated either on the outer shell surface or internally. 

The internal contamination can be a result of penetration through the eggshell or by 

direct contamination of egg contents before oviposition, originating from infection of 

the reproductive organs. Once inside the egg, the bacteria need to cope with 

antimicrobial factors in the albumen and vitelline membrane before migration to the 

yolk can occur. Gast et al., (2002) found that Salmonella infections remain an 

important problem for humans and animals throughout the world. 

 

Ryan and Ray (2004), found that the genus Salmonella is a member of the family 

Enterobacteriaceae, rod-shaped, gram-negative, non spore-forming bacteria related to 

each other phenotypically and genotypically. 

 

Bahrouz (2005), described that bacterial contamination can happen at three main parts 

of egg (egg yolk, albumen and shell membrane/egg shell).Pradhan et al., (2005) 

suggested that contamination and penetration of salmonellae into hatching eggs may 

comprise an important link in the transmission of these bacteria to growing birds, 

processed carcasses, and eventually to the consumer.  

 

Suresh et al. (2006), suggested that prevalence of Salmonella was recorded in 6.1% of 

egg shells and 1.8% of egg contents in South India. De Jong and Ekdahl, (2006) 

reported that the disease occurs at high frequency in industrialized nations as well as 

developing countries and represents an important public health problem worldwide. 

 

Holtby et al. (2006), suggested that Salmonella enteritidis can be detected inside 

perfectly normal-appearing eggs, and if the eggs are eaten raw or undercooked, the 

bacterium can cause illness. Symptoms of Salmonella poisoning as abdominal pain, 

diarrhea, vomiting, and fever may appear within 12 hours post eating the infected 

eggs, or may take as long as 72 hours to show up. Because the symptoms are like flu 

symptoms some people may not know they are sick because of what they have eaten. 
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WHO (2007), reported that the examination of food to detect Salmonella is routinely 

carried out for food safety and food-borne disease surveillance. Human Salmonella 

infection and food poisoning have been associated with consumption of contaminated 

poultry and eggs. 

 

Aarestrup et al. (2007) reported that this return to its endemic nature, high morbidity 

and association with a wide range of foods. 

 

Murchie et al. (2008), reported that Salmonella typhimurium and Salmonella 

enteritidis are the most frequently isolated serovars from food-borne outbreaks 

throughout the world. 

 

Stepien-Pysniak and Marek (2009), suggested that Staphylococcus aureus dominated 

on the shell and in yolk compared to egg white. The degree of contamination with 

these bacteria regarding to the source of eggs. 

 

Maff (2009), reported that  table eggs are the best and easy source of food, containing 

quality protein, essential amino acids, essential vitamins and minerals needed for a 

good health. 

 

Akond et al.(2009), conducted an experiment on isolation and identification of 

Escherichia coli from poultry sources of different poultry markets in the capital city 

of Bangladesh. Out of total 250 samples, 50 from each of cloacal swab, intestinal 

fluid, egg surface, faecal material and hand wash of chicken handlers, 145 (58%) were 

found to be positive for E. coli prevalence. 80 selected strains were thoroughly 

characterized by standard cultural and biochemical tests followed by final 

identification using latex agglutination test with several polyvalent anti-sera.  

 

Abdullah (2010), demonstrated the degree of contamination of table egg with bacteria 

of genus Staphylococcus, E. coli, Salmonella, Streptococcus and Clostridia according 

to source of eggs. The study indicated a relatively high degree of contamination of 

table egg with Staphylococcus bacteria and Enterobacteriaceae both in yolk and on 

egg shell. And also found that concentration of bacterial growth is higher in winter 
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and lesser in summer. Staphylococci are most common bacteria contaminating 

eggshells. Contamination is more likely linked with cracked egg, dirty shells and 

storage in contaminated surroundings. It can be contaminated during formation and 

laying process.  

 

Stępień et al. (2010), suggested that contamination of eggs with Salmonella, which is 

closely correlated with the spread of these bacteria among poultry is currently, one of 

the most important factors constituting a risk to consumer health. 

 

Eric (2011), suggested that egg shell contamination is the main reason for E. coli 

infection. Poor hatchery sanitation can leave a residue of E. coli from the previous 

hatch leads to yolk infections which occur during hatching process.  

 

Peter (2011), reported that a combined share of egg production from China, India and 

Japan are more than 46%. However, China itself is the number one of the top 10 

countries that have provided 38% of the world’s eggs demand in 2011. 

 

Scallan (2011), reported that Salmonella enterica infections are of a significant public 

health concern worldwide, with an estimated 1.028 million cases, 19,000 

hospitalizations, and about 400 deaths in the United States each year. 

 

Al-Bahry et al. (2012), described the three different mechanisms in bacterial 

penetration of the egg: Adherence to eggshell and penetration through the eggshell 

pores, survival in albumin, and multiplication and growth in yolk.  

 

Parveen et al.  (2012), conducted an experiment of 147 samples comprising egg shell 

(36), egg yolk (36), feed (45) and air (30) were collected during the period from 

January to May, 2012 and the collected samples were then examined for the 

bacteriological study by using cultural, morphological and biochemical techniques. 

On the basis of their cultural, morphological and biochemical properties the isolated 

organisms were identified as Escherichia coli, Staphylococcus spp., Salmonella 

serovars and Bacillus spp. In this study it was observed that out of 147 samples a total 

of 51 were identified as bacterial pathogens in which egg shell containing 10 

(27.78%), egg yolk 11 (30.56%), feed 20 (44.44%) and air 10 (33.33%) respectively. 
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In this study it was also observed that the highest prevalence of bacterial pathogens in 

feed samples (44.44%) in comparison with egg shell (27.78%), egg yolk (30.56%) 

and air samples (33.33%). In this study it was demonstrated that out of four (04) 

pathogens Escherichia coli was more abundant (39.21%) in the layer house and its 

environment in comparison with Staphylococcus spp. (25.49%), Salmonella (23.52%) 

and Bacillus spp. (11.76%) respectively. 

 

Ahmed et al. (2012), suggested that Salmonella isolation by conventional culture 

methods are based on pre-enrichment, enrichment and plating on selective and 

differential media and suspected colonies are then confirmed by biochemical test. 

 

Rather et al. (2012), conducted a total of 100 samples, 25 from each source, were 

taken for the present study. All samples were evaluated for the presence of Salmonella 

and E. coli, stereotyped and tested for antimicrobial susceptibility. A total of 60 

isolates of E. coli and 12 isolates of Salmonella were obtained.  

 

Akbar and Anal et al. (2013), reported that the most common foodborne pathogens 

associated with food of animal origin are Salmonella, Campylobacter, Listeria 

monocytogenes, Staphylococcus aureus and Escherichia coli O157. 

 

Anbessa and Shiferaw et al. (2013), reported that Salmonella can be regarded as two 

types of infections. The first is primarily of importance for public health by causing 

food borne illness. The other type causes severe disease leads to great economic 

losses in poultry industry. 

 

Sedeek et al. (2013), conducted an experiment on a total number of 147 egg samples 

(5 eggs each sample) from commercial and non-commercial layer hens, 34 duck egg 

samples and 15 quail egg samples were collected from different markets and localities 

at Alexandria governorate during spring and summer 2012. The collected egg samples 

were subjected to examination for the prevalence of Salmonella in both egg shells and 

contents. The results revealed number of (12&15), (09&17) and (0&2) presumptive 

Salmonella colonies recovered from chicken, duck and quail egg samples using XLD 

and SS agars, respectively. In addition, (3&5) out of (98) chicken egg shell samples 

and (1&1) out of (34) duck egg shell samples were identified as Atypical Salmonella 
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spp. Cultured on XLD agar and SS agar, respectively. Typical (1isolate) of 

Salmonella was isolated from chicken balady egg shell samples with antigenic 

structure Somatic "O" antigen (3,10) and Flagellar "H" antigen (Phase1 L, Z28 & 

Phase 2 E, n, x) which identified serologically as Salmonella enterica serovar 

westpark which represented the first record for isolation and identification of 

Salmonella westpark in Egypt. All examined egg shell and egg content samples were 

negative for Salmonellae other than westpark. Also, all examined quail egg samples 

and egg content of all samples were free from any Salmonellae. The public health 

importance of Salmonella organism as well as the suggested measures for improving 

the egg quality were discussed. 

 

Akbar and Anal (2014), reported that food borne illness is a major public health 

problem and the main cause of diarrhoeal diseases affecting all developed and 

developing countries. 

 

Ibrahim et al. (2014), conducted an experiment on a total of 304 random chicken egg 

samples obtained from layers of Balady and Battery systems. 144 of chicken Balady 

and Battery eggs (72 of each sample were divided into 18 batches) were used for 

bacteriological evaluation. Enterobactriacae (94.4, 33.3 and 27.7%), Salmonella (77, 

29 and 22%), E.coli (44, 0 and 22%) and Staphylococcus aureus (100, 97 and 98%) 

were detected in shell, albumen and yolk in Balady eggs, respectively. Battery system 

showed lower incidence in Enterobactriacae (50, 16.6 and 22%), Salmonella (41.6, 8 

and 0%), E.coli (27.7, 9 and 19%)and Staphylococcus aureus (100, 83 and 95%), 

respectively. Results concluded that the system in which the hens are housed 

contribute in rate of contamination of eggs. Staphylococcus aureus showed a higher 

prevalence rate compared to other pathogens in both laying systems. About 160 

Baladyeggs were selected for studying the effect of different pathogen inhibitors, 80 

eggs for detecting preservation after 21 days at room temperature and the other 80 

fertile Balady eggs for detecting hatchability and mortality. The efficacy of 

application of different pathogen inhibitors as Propionic acid at different 

concentration 10, 30, 50, 70 and 100%, Hydrogen Peroxides (H2O2) 3% and Virkon S 

1% on eggs were recorded. Propionic acid10%, Virkon S and H2O2 showed nearly 

similar significant inhibitory effect on pathogens on egg shells ranged from 86 to 

100%, albumin from 33.4 to 100% and yolk from 34.3 to100%, while 30% Propionic 
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acid has highly significant inhibitory effect on pathogen load ranged from 99.8 

to100%. About 30% propionic acid concentration had a preservative effect on table 

eggs for 21 days at room temperature and increasing hatching percent up to 90% and 

lowering embryonic mortality to10% in fertile eggs. The findings of this study 

indicate that 30% Propionic acid may be considered as a favorable disinfectant agent 

for the egg shell spraying. 

 

Salihu et al. (2015), revealed that this study was carried out to evaluate the microbial 

contents of chicken eggs, sold at retail outlets in Sokoto metropolis. A total of 160 

eggs were collected from 16 randomly selected retail outlets, in Sokoto metropolis, 

for microbial evaluation. Samples were cultured and isolated using nutrient and 

McConkey agar for bacteria while Sabauroud dextrose agar was employed for fungus 

and identified using Harvey and Green Wood method. All the 160 (100%) samples 

were positive for bacteria (nine different genera); while 104 (65%) egg shells were 

positive for fungi isolation from the genus Aspergillus; however, evaluation of the egg 

contents revealed 95(59.4%) positive for bacteria isolations from seven different 

genera and 86(53.8%) positive for fungi isolations from only one genus Aspergillus. 

The bacterial genera include Escherichia coli, Salmonella spp, Shigella spp, 

Corynebacteria, Proteus spp Bacillus spp Staphylococcus spp Streptococcus spp and 

Klebsiella. The only fungal genus was Aspergillus, which were identified to be 

Aspergillus flavus, Aspergillus niger and Aspergillus fumigatus. The eggs from these 

areas should therefore be taken with caution and the public should be educated on the 

dangers associated with consumption of raw and under cooked eggs and egg products, 

retailers should be encourage to store their eggs in refrigerators and practice good 

hygiene in order to prevent microbial growth on the eggs.  

 

Chaemsanit et al. (2015), conducted an experiment on 16 eggs from different farms 

and markets were collected to isolate the total aerobic microbial load and the 

pathogenic bacteria load on its shell and in contents. The aerobic bacteria 118 were 

isolated from the samples, out of which 116 from eggshells and 2 from egg contents 

of single egg sample. Gram’s positive bacteria (Staphylococcus) were found 

predominantly present on eggshell. The eggshells were also found contaminated with 

pathogenic bacteria (Salmonella and Escherichia coli). Whereas no Escherichia coli 

O157:H7 was found on eggshell and contents. Three eggshell samples from farm 
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layers were found contaminated with E. coli. Two samples were found contaminated 

with Salmonella one each from farm and market. Four out of eight (50%) samples 

from farm layer were found contaminated with pathogenic bacteria, while only one 

out of eight (12.50%) from market was found contaminated with pathogens. Eggs 

from market were found less contaminated as compared to farm eggs. 

 

Fardows et al. (2015), conducted an experiment out of 150 egg shells, 120 (80%) 

yielded growth of different bacteria. Of them, Staphylococcus spp. were 80 (66.67%), 

Streptococcus spp. 8 (6.67%), Bacillus subtilis 20 (16.67%) and Bacillus cereus 12 

(10%). Out of 80 Staphylococcus spp., 30 (25%) were Staphylococcus aureus and 50 

(41.67%) were Staphylococcus saprophyticus. Most of the Gram-positive bacteria 

were sensitive to ciprofloxacin, ceftriaxone and imipenem. No MRSA and VRSA 

were found. 

 

Ashish et al. (2016), said that this study aims at the isolation and identification of 

pathogenic enterobacteria responsible for egg contamination in poultry farms by using 

different biochemical tests and molecular characterization i.e. 16s rRNA gene 

analysis. A total of 90 eggs were collected from three different Poultry farms in Jaipur 

city, India. Micro-organisms were isolated by using differential medium i.e. 

MacConkey agar, EMB agar and characterized by using different biochemical tests 

like catalase test, indole test, methyl-red and voges-proskauer test (MR-VP), citrate 

utilization test, H2S production, Urease test, Gas production, Glucose and Lactose 

fermentation etc. On the basis of biochemical analysis selected isolates were subjected 

to 16s rRNA gene analysis, as 16s rRNA gene analysis is a powerful technique for 

bacterial taxonomy and identification. Both the biochemical and molecular analysis 

revealed that most of the isolates belong to family Enterobacteriaceae and were 

identified as Escherichia coli O157:H7str. EC4115, Staphylococcus 

epidermidis ATCC 14990 and Pluralibacter gergoviae. The study concludes that the 

eggs and egg products are contaminated with pathogenic microbes and may cause 

diseases if consumed raw or uncooked. Thus, there is a serious need to pay attention 

in increasing the hygienic level of commercial eggs so as to prevent the occurrence of 

prevalence of microbial contamination in eggs. 

 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=chemical+analysis
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=Escherichia+coli
http://scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=microbial+contamination
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2.2 Antibiotic sensitivity pattern of pathogenic bacteria 

 

Bager et al. (2001), reported that antimicrobial resistance is an increasingly global 

problem, and emerging antimicrobial resistance has become a public health issue 

worldwide. A variety of foods and environmental sources harbor bacteria that are 

resistant to one or more antimicrobial drugs used in human or veterinary medicine and 

in food-animal production. While comparing the antibiotic sensitivity pattern of 

different isolates of E. coli strains, it was found that the isolates were sensitive to 

neomycin, gentamicin, chloramphenicol, ofloxacin, ampicillin, nalidixic acid and 

nitrofurantoin, and resistant to tetracycline, cephalosporin, sulfisoxazole and 

streptomycin. 

 

Su et al. (2004), reported that various Salmonella serovars are resistant to 

conventional antibiotics such as ampicillin, chloramphenicol, trimethoprim-

sulfamethoxazole, and other newer antibiotics (quinolones and extended-spectrum 

cephalosporins) have been reported with increasing frequency in many areas of the 

world. 

 

Kasper et al. (2005), reported that during the last decade, antibiotic resistance and 

multiresistance of Salmonella spp. have increased a great deal, especially in 

developing countries with an increased and indiscriminate use of antibiotics in the 

treatment of humans and animals. (Adesiyun et al., 2005) reported higher prevalence 

of E. coli on eggshells from farms compared to eggs from markets. 

 

Messens et al. (2006), reported that the eggshell contamination increasing the chances 

of egg contents contamination by penetration. The antibiogram study of the pathogens 

from eggshells showed that all the isolates were sensitive to gentamicin, enrofloxacin, 

tetracycline and ampicillin whereas, all the isolates showed intermediate resistance to 

kanamycin, isolated Salmonella and E. coli from eggs and analyzed for their 

antibiogram against 16 antibiotics including ampicillin, tetracycline, gentamicin, and 

kanamycin. (Musgrove et al., 2006) 
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Akond et al. (2009), conducted an experiment on isolation and identification of 

Escherichia coli from poultry sources of different poultry markets in the capital city 

of Bangladesh. 50 identified strains were subjected to 13 antimicrobial agents to 

check their susceptibility. 88%, 82%, 80%, 76%, 70%, 68%, 64%, 58%, 52%, and 

20% of the tested Escherichia coli strains from poultry sources were found resistant 

respectively to Penicillin, Ciprofloxacin, Riphampicin, Kanamycin, Streptomycin, 

Cefixine, Erythromycin, Ampicillin, Tetracycline, and Chloramphenicol and 

Neomycin. None of the strains showed resistance to Norfloxacin and Gentamicin. 

Sensitivity was recorded in case of 86%, 80%, 60%, 36%, 30%, and 26% of the 

strains to Norfloxacin, Gentamicin and Chloramphenicol, Neomycin, Tetracycline, 

Streptomycin and Ampicillin, respectively. Intermediate resistance/ susceptibility to 

various antibiotics were observed for 12-36% Escherichia coli strains. Both, 

resistance and susceptibility were exhibited against Chloramphenicol, Ampicillin, 

Gentamicin, Neomycin, Tetracycline, Streptomycin and Norfloxacin. Multi drug 

resistance was recorded in case of 6-10 antibiotics for all strains tested. More cautions 

are recommended for personnel hygiene in processing and handling of poultry and 

poultry products. Excess use or abuse of antibiotics should be reduced or stopped by 

judicious application of antibiotics for the safety of public health. 

 

Kalmus et al. (2011), identified antimicrobial resistance in Staphylococcus aureus, 

including methicillin resistant S. aureus (MRSA), recovered from raw retail meat 

products purchased in the Washington, D.C., area. From March to August 2008, 694 

samples of ground beef (n = 198), ground pork (n = 300), and ground turkey (n = 196) 

were collected by random sampling from stores of three grocery chains. In total, 200 

S. aureus isolates (29%) were recovered by direct plating. When tested for 

susceptibility to 22 antimicrobials, 69% of the S. aureus isolates were resistant to 

tetracycline, 26% to penicillin, 17% to ampicillin, 13% to methicillin, 8% to 

erythromycin, 4.5% to clindamycin, 1.5% to gentamicin, and 0.5% to 

chloramphenicol, oxacillin, cefoxitin, or quinupristin dalfopristin. However, 27% of 

the isolates were susceptible to all tested antimicrobials. 

Deresse et al. (2012), examined that all of 78 samples were contaminated with S. 

aureus. All strains were resistant to Penicillin G (PG) (10μg), Ampicillin (AP) (10μg), 

Amoxicillin-Clavulanic acid (AC) (30μg), Ciprofloxacin (CIP) (5μg), Erythromycin 
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(E) (15μg), Ceftriaxone (CRO) (30μg), Trimethoprime- Sulfamethoxazole (TMP-

SMZ) (25μg) Oxacillin (Ox) (1μg) and Vancomycin (V) (30μg), 67.9%, 70.9%, 

30.9%, 0%, 32.1%, 23.1%, 7.7%, 60.3% and 38.5% respectively. 

 

Rather et al. (2012), conducted a total of 100 samples, 25 from each source, were 

taken for the present study. All samples were evaluated for the presence of Salmonella 

and E. coli, stereotyped and tested for antimicrobial susceptibility. A total of 60 

isolates of E. coli and 12 isolates of Salmonella were obtained. The antimicrobial 

susceptibilities of different isolates of E. coli and Salmonella from different water 

sources were examined by disc diffusion method. The high in vitro sensitivity was 

shown by 100 % of E. coli isolates for ciprofloxacin, 95 % for amoxycillin/clavulanic 

acid, 93.33 % for each of cephotaxime and amikacin and 91.67 % for lavofloxacin 

and gentamicin. The isolates registered an intermediate response to rifampicin (85.00 

%), lomefloxacin (83.33 %) and norfloxacin (83.33 %) and showed resistance to 

erythromycin (98.33 %). The isolates of Salmonella were 100 % sensitive for 

gentamicin, 91.67%for each of cefixime, ciprofloxacin, amikacin and lavofloxacin; 

83.33 % for each of cephotaxime and amoxycillin/ clavulanic acid and showed 

resistance to erythromycin (100 %), nalidixic acid (100 %) and rifampicin (91.67%). 

The isolates, however, showed an intermediate resistance to lomefloxacin (83.34 %) 

and norfloxacin (66.67). Raza et al. (2012) showed that   total 78 (2.0%) Salmonella 

serotype isolated from 3,980 blood culture samples, in which 47 (60.3%) were S. 

typhi and 31 (39.7%) were S. paratyphi A. Isolates were from all age group median 

age being the 25 years. Among the tested antibiotics S. typhi was susceptible towards 

Ciprofloxacin (100%) followed by Gentamicin (97.9%), Ofloxacine (95.7%), 

Ceftriaxone (95.7%) and Chloramphenicol (93.6%). In case of S. paratyphi A most of 

the tested antibiotics showed high percentage of susceptibility and least susceptible 

antibiotic for S. paratyphi A was Ampicillin (25.8%). Three isolates of S. typhi 

showed multidrug resistance. 

 

Geidam et al. (2012), reported the prevalence of multi-drug resistant bacteria in 

apparently healthy chickens from 3 selected poultry farms in Selangor area of 

Malaysia. Antimicrobial sensitivity test was monitored with the disc diffusion assay 

against 12 antimicrobial agents. A total of 96 Staphylococcus aureus, 48 E. coli, 7 

Pasteurella sp. and 6 Salmonella sp. were isolated. All E. coli and Salmonella spp. 
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isolates were multi-drug resistant while 77.2% of Staphylococcus aureus and 71.5% 

of Pasteurella spp. isolates were multi-drug resistant. The study further revealed 

highest resistance to tetracycline while cephalothin as the best drug of choice for 

treatment of infections caused by the isolates in the study area. Since not only 

chickens are at risk, this study recommends urgent intervention by regulatory agencies 

to limit the emergence and spread of these bacteria as well as prudent use of 

antibacterial agents among farmers in Malaysia. 

 

Raza et al. (2012), showed that   total 78 (2.0%) Salmonella serotype isolated from 

3,980 blood culture samples, in which 47 (60.3%) were S. typhi and 31 (39.7%) were 

S. paratyphi A. Isolates were from all age group median age being the 25 years. 

Among the tested antibiotics S. typhi was susceptible towards Ciprofloxacin (100%) 

followed by Gentamicin (97.9%), Ofloxacine (95.7%), Ceftriaxone (95.7%) and 

Chloramphenicol (93.6%). In case of S. paratyphi A most of the tested antibiotics 

showed high percentage of susceptibility and least susceptible antibiotic for S. 

paratyphi A was Ampicillin (25.8%). Three isolates of S. typhi showed multidrug 

resistance. 

 

Fardows et al. (2012), conducted an experiment of 150 eggs collected from poultry 

were tested. Of 150 egg shells, 130 (86.67%) yielded growth of bacteria and 60 (40%) 

E.coli, 25 (16.67%) Providencia rettgeri, 5 (3.33%) Providencia alkalifaciens, 20 

(13.33%) Citrobacter freundii, 10 (6.67%) Salmonella spp, 10 (6.67%) Enterobacter 

aerogenes were isolated. No bacteria were isolated from 150 egg contents. Total 14 

(9.33%) Salmonella spp. from egg shells and 7 (4.67%) Salmonella spp. from egg 

contents were identified by PCR. Most of the identified serotypes were Salmonella 

enteritidis (42.86% from egg shells and 71.43% from egg contents). All (100%) 

Salmonella typhi and Salmonella paratyphi A were sensitive to ciprofloxacin and 

ceftriaxone. 

Sabir et al. (2014), revealed that 402 samples with highest prevalence of E. coli (321, 

80%) followed by Staphylococcus aureus (9.4%), Proteus species (5.4%) 

and Pseudomonas species(5.2%). The E. coli were highly resistant to penicillin 

(100%), amoxicillin (100%) and cefotaxime (89.7%), followed by intermediate level 

of resistance to ceftazidime (73.8%), cephradine (73.8%), tetracycline (69.4%), 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sabir%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24772149
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doxycycline (66.6%), augmentin (62.6%), gentamycin (59.8%), cefuroxime (58.2%), 

ciprofloxacin (54.2%), cefaclor (50%), aztreonam (44.8%), ceftriaxone (43.3%), 

imipenem (43.3%), and low level of resistance to streptomycin (30%), kanamycin 

(19.9%), tazocin (14%), amikacin (12.7%) and lowest to norfloxacin (11.2%). Out of 

321 E. coli isolates, 261 (81%) were declared as multiple drug resistant and 5 (1.5%) 

were extensive drug resistant. 

 

Ejo et al. (2016), showed that the overall prevalence rate of 5.5% was recorded from 

the total analyzed food items of animal origin. Salmonella isolates were detected from 

12% of raw meat, 8% of minced meat, 2.9% of burger samples, 18% of raw eggs, and 

6% of raw milk. Furthermore, antimicrobial susceptibility test identified 47.6% 

resistant Salmonella isolates, 28.6% intermediately sensitive isolates, and 23.8% 

susceptible isolates. Among Salmonella isolates tested, 42.6%, 28.6%, and 14.3% 

were found to be relatively resistant to tetracycline, sulfamethoxazole-trimethoprim, 

and ampicillin, respectively, while 9.5%–19% were intermediately resistant to 

tetracycline, amoxicillin, ampicillin, cephalothin, and nitrofurantoin. Therefore, our 

findings provide the prevalence and drug resistance of Salmonella from foods of 

animal origin and contribute information to scientists as well as public health 

researchers to minimize the prevalent and resistant foodborne Salmonella species in 

Ethiopia. 

 

Ashish et al. (2016), conducted an experiment on a total of 132 egg samples were 

collected from different areas of Jaipur, India. Gram negative enterobacteria were 

isolated initially on Nutrient agar and then on selective-differential media and further 

characterized by different biochemical tests. Commonly prescribed antibiotics in 

patients for gastrointestinal infection were used for antibiotic susceptibility test. 

Against different antibiotics different resistance pattern were found (p<0.01). The 

highest resistance rate were detected against Cefixime (86.66%) whereas highest 

sensitivity rate (100%) were recorded against Gentamicin, Levofloxacin and 

Ciprofloxacin. Also, most of the isolates (73.3%) were found to be multi drug 

resistant as these showed resistance against three or more antibiotics tested. Multiple 

antibiotic resistance index of isolated microbes from table egg ranged from 0.10 to 

0.70. It can be concluded that commercial eggs which are consumed as food may 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ejo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28074185
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harbour multi-drug resistant bacterial pathogens and if consumed raw may cause 

severe ailments in consumers. Antibiotic resistance of bacterial species will make the 

clinical treatment of diseases more difficult. Thus aim of the present study is to assess 

the risk of antibiotic resistance in table eggs and egg products. 

Kulkarni et al. (2017), conducted an experiment of  total 1000 samples, 395 cases 

were culture-positive for E. coli. These isolates were tested for antibiotic 

susceptibility by disk diffusion method. Of the total 395 E. coli isolates, 170 (43%) 

were multi drug resistant (MDR). The isolates showed high level of resistance to 

Ampicillin (82.53%), Cefuroxime (72.41%), Amoxycillin-clavulinic acid (71.90%), 

Ceftriaxone (66.58%), Ciprofloxacin (65.82%) and Cefepime (57.47%). The isolates 

were sensitive to Imipenem (96.71%), Nitrfurantion (92.41%), Amikacin (90.89%), 

Chloramphenicol (85.82%), Piperacillin-tazobactum (80.76%), Gentamicin (59.24%), 

Azetreonam (54.43%) and Norfloxacin (53.67%). 

Gupta et al. (2017), revealed that fecal materials originated from recto anal junction 

(RAJ) of 100 cattle used for primary screening on MacConkey agar. The diversities 

among the pink color colony producing isolates on MacConkey agar were verified by 

conventional cultural methods and biochemical tests. Phenotypically positive E. 

coliisolates were further investigated for the variations in the antimicrobial resistance 

profiles to 10 selected antibiotics, by the disk-diffusion method. This study revealed 

that the overall prevalence of E. coli was 70% of in the rectal swab sample of cattle. 

However, the prevalence of E. coli was found significantly higher (p= 0.002) in cattle 

under intensive farming (84%) than cattle on Bathan (56%). Antibiotic susceptibility 

pattern shows that among the tested isolates 83%, 73%, 68% and 64% were sensitive 

to chloramphenicol, gentamicin, ciprofloxacin and ampicillin, respectively. On the 

other hand, all the 70 (100%) E. coli isolates were found resistant to tetracycline and 

sulfamethoxazole. A high antibiotic resistance profile was also found against 

amoxicillin (90%), ampicillin (87%), nalidixic acid (86%) and erythromycin (83%). 

In total, 24 (34%) isolates were resistant against 2 antimicrobials. The result clearly 

shows that antibiotic resistant E. coli isolates are commonly present in cattle of 

different management systems (intensive and Bathan). Therefore, careful selection of 

appropriate antibiotics with optimal doses might be ensured to prevent the emergence 

of antibiotic resistance bacteria. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kulkarni%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=28781483
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Ema et al. (2018), revealed that the present study was aimed to isolate and identify the 

egg-borne bacteria from different parts of duck eggs such as egg shell (outer and 

inner), yolk and albumen, and to assess the anti-biogram profile of the isolated 

bacteria. A total of 40 samples were collected randomly from different grocery shops 

of Bangladesh Agricultural University (BAU) Campus and Kaowatkhali, 

Mymensingh. Following necessary preparation, the samples were streaked onto 

various selective media like Salmonella-Shigella (SS) agar (for Salmonella spp.), 

Eosin Methylene Blue (EMB) (for E. coli), and Mannitol Salt (MS) agar (for 

Staphylococcus spp.) respectively for isolation of bacteria. The bacteria were 

confirmed based on cultural and biochemical characteristics. Antibiotic sensitivity test 

of the bacterial isolates was performed using seven antibiotics (Ampicillin, 

Chloramphenicol, Ciprofloxacin, Gentamicin, Vancomycin, Kanamycin and 

Cephalexin) by following disc diffusion method. E. coli, Staphylococcus spp. and 

Salmonella spp. were isolated and identified from the duck egg samples. Prevalence 

of E coli in outer egg shell was 80%, whereas in inner egg shell and inner egg content, 

this prevalence was 20% and 10%, respectively. Similarly, the prevalence of 

Staphylococcus spp. was 75%, 17.5% and 7.5% in outer egg shell, inner egg shell and 

inner egg content, respectively. The prevalence of Salmonella spp. was 82.5% in outer 

egg shell, 22.5% in inner egg shell and 12.5% in inner content of egg. All these three 

bacterial isolates were sensitive to Ciprofloxacin and Gentamicin and resistant to 

Ampicillin and Cephalexin. 
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CHAPTER 3 

MATERIALS AND METHODS 

 

3.1 Study period and working place 

The research work was conducted at the Department of Microbiology & Parasitology, 

Faculty of Animal Science and Veterinary Medicine, Sher-e-Bangla Agricultural 

University, Dhaka-1207, during the period of January 2018 to July 2018. 

3.2 Materials 

3.2.1 Area of the study and collection of sample 

A cross-sectional study design was used to investigate the bacteriological analysis of 

table egg in Agargaon Market, Bihari kamp Market, Krishi market and SAU Market 

from January to May 2018. A total of 40 table egg samples were collected.  

3.2.2 Transportation of the samples 

Samples of approximately 10 table egg were collected from different local market by 

using ice box. Collected samples were immediately transported on ice to the 

Microbiology Laboratory of the Sher-e-Bangla Agricultural University for analysis.  

Table 1. No. of egg samples collected from selected areas of Dhaka city 

 
 

Serial  No. Place No. of Collected 

Samples  

1. Agargaon Market 10 

2. Bihari Kamp Market 10 

3. Krishi Market 10 

4. SAU Market 10 

Total  40 

 

3.3 Brief description of the experimental design  

Egg samples were collected from selected areas of Dhaka city. The samples swab 

were first inoculated onto Nutrient Broth. The isolates were characterized by cultural 

characteristics on selective media eg. MacConkey (MAC) Agar Media and Eosin 

Methylene Blue (EMB) Agar Media  for E. coli, Salmonella- Shigella (SS) Agar for 

Salmonella spp., Manitol Salt Agar (MSA) Media for Staphylococcus spp. Then 

Gram’s staining, biochemical test was performed. Finally the isolated organisms were 

subjected to antibiotic sensitivity test to observe the resistant characteristics of 

organism on some specific antibiotic disk by spreading method.  
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Experimental Design 

 

The following is a flow chart of representing design of the experiment 
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Figure 1: Schematic illustration of the experimental design 
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Solid media (Nurient Agar, MaCkonkey agar, Eosin 

Methylene blue agar, Salmonella-Shigella agar, Manitol 

salt agar) and Nutrient broth 
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3.4 Media for Bacteriological study 

3.4.1 MacConkey agar (MAC)    

MAC was used as a selective medium for the identification of E. coli organisms. 

MAC  agar media was prepared according to the instruction of (Hi media, India) 

manufacturer company. 

 

3.4.2 Eosin Methylene Blue (EMB) Agar  

EMB agar was used as a selective medium for the identification of E. coli organisms. 

EMB agar media was prepared according to the instruction of (Hi media, India) 

manufacturer company. 

 

3.4.3 Salmonella Shigella Agar (SSA) 

SS agar was used as a selective medium for the identification of Salmonella spp. 

organisms. SS agar media was prepared according to the instruction of (Hi media, 

India) manufacturer company. 

 

3.4.4 Mannitol Salt Agar (MSA) 

MSA agar was used as a selective medium for the identification of Staphylococcus 

spp. organisms. MSA agar media was prepared according to the instruction of (Hi 

media, India) manufacturer company. 

 

3.4.5 Blood agar (BA) 

Blood agar (Hi media, India) enriched with 5% sheep blood was used to observe the 

hemolytic property of Staphylococcus spp.   

 

3.4.6 Muller Hinton Agar (MHA) 

Muller Hinton Agar plates were used for the antibiotic sensitivity test which was 

prepared according to the instruction of Manufacturer Company (Hi media, India). 

 

3.4.7 Nutrient Broth and Nutrient Agar 

Nutrient broth and Nutrient Agar were used for the primary growth of E.coli, 

Salmonella spp. and Staphylococcus spp. which were prepared according to the 

instruction of Manufacturer (Merck Specialities Private Limited) company. 
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3.4.8 Glass ware and other necessary instruments 

During the study period, sterile test tubes, petri-culture dishes, conical flasks, pipette, 

slides, hand gloves, glass spreader, bacteriological loop, electric balance, spirit lamp, 

bacteriological incubator, electronic light microscope, sterilized cotton, immersion oil 

were used. 

 

3.4.9 Chemicals and reagents 

Phosphate buffered saline (PBS) solution, reagents for Gram’s staining (Crystal 

violet, Gram’s iodine, Acetone alcohol and Safranin), 3% Hydrogen peroxide, Normal 

saline solution, Sugar solutions, Rabbit plasma, 50% buffered glycerin, Alcohol and 

other common laboratory chemicals and reagents and distilled water were used for 

this research. 

 

3.4.10 Antibiotic disc 

Commercially available antibiotic disc (Oxoid, England) was used for the test to 

determine the drug sensitivity pattern. The test was performed using disc diffusion 

method. This method allowed for the rapid determination of the efficacy of the drugs 

by measuring the diameter of the zone of inhibition that resulted from different 

diffusion of the agent into the medium surrounding the disc. The following antibiotic 

discs were used: 

 

Table 2. Lists of antibiotics and their dosage 

 

Name of the antibiotics  

 

Dose (μg/disc) 

Penicillin (P)  10 

 

Erythromycin (E)  15 

Tetracyclin (TE) 30 

Amoxicillin (AML)  10 

 

Gentamycin(GM) 10 

Ciprofloxacin (CIP) 5 

Neomycin (N)                                                              

 

30 

 

Vancomycin (V) 

 

30 
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3.5 Methods 

3.5.1 Isolation of E.coli  from egg sample 

All the samples were cultured primarily in nutrient broth at 37ºC for 18-24 h, then 

subcultured onto the Nutrient agar, MacConkey and EMB agar by streak plate method 

(Cheesbrough, 1985) to observe the colony morphology (shape, size, surface texture, 

edge and elevation, colour, opacity etc). The organisms showing characteristic colony 

morphology of E. coli was repeatedly subcultured onto EMB agar until the pure 

culture with homogenous colonies were obtained. 

 

3.5.2 Gram’s staining method 

According to methodology all suspected cultures of E.coli  species were subjected to 

Gram's staining and observed under a electronic light microscope. Gram’s staining 

was performed as per procedures described by Merchant and Packer (1969) to 

determine the size, shape and arrangement of bacteria. Briefly, a small colony was 

picked up from MacConkey agar with a bacteriological loop, smeared on separate 

glass slide with a drop of distilled water and fixed by gentle heating. Crystal violate 

(Hi-media, India) was then applied on each smear to stain for two minutes followed 

by washing with running water. Few drops of Gram’s Iodine (Hi-media, India) was 

then added, which acted as mordant for one minute and then washed with running 

water. Acetone alcohol (Hi-media, India) was then added (acts as decolorizer) for few 

seconds. After washing with water, safranin was added as counter stain and allowed 

to stain for two minutes. The slides were then washed with water, dried in air and then 

examined under light microscope with high power objective (100X) using immersion 

oil. The organisms revealed gram negative, pink colored with small rod shaped 

appearance and arranged in single or in pair were suspected as E. coli. 

 

3.5.3 Biochemical test for E.coli 

For Carbohydrate fermentation test, the durhams tube were inversely placed in the test 

tube. Then 5ml sugar solutions were taken in the test tube after tyndalization transfer 

in incubator for sterility test. The isolates were placed in the solutions. Incubation at 

37ºC for 24-48 hours. If  the organisms are positive, produced acid (development of 

yellow colour) and gas in the test tube. 
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3.5.4 Isolation of Salmonella spp.  from egg sample 

All the samples were cultured primarily in nutrient broth at 37ºC for 18-24 h, then 

subcultured onto the  Nutrient agar, Salmonella-Shigella agar  by streak plate method 

(Cheesbrough, 1985) to observe the colony morphology (shape, size, surface texture, 

edge and elevation, colour, opacity etc). The organisms showing characteristic colony 

morphology of  Salmonella spp. was repeatedly subcultured onto SS agar until the 

pure culture with homogenous colonies were obtained. 

 

3.5.5 Gram’s staining method 

According to methodology all suspected cultures of Salmonella spp.  species were 

subjected to Gram's staining and observed under a electronic light microscope. 

Gram’s staining was performed as per procedures described by Merchant and Packer 

(1969) to determine the size, shape and arrangement of bacteria. Briefly, a small 

colony was picked up from Salmonella-Shigella  agar with a bacteriological loop, 

smeared on separate glass slide with a drop of distilled water and fixed by gentle 

heating. Crystal violate (Hi-media, India) was then applied on each smear to stain for 

two minutes followed by washing with running water. Few drops of Gram’s Iodine 

(Hi-media, India) was then added, which acted as mordant for one minute and then 

washed with running water. Acetone alcohol (Hi-media, India) was then added (acts 

as decolorizer) for few seconds. After washing with water, safranin was added as 

counter stain and allowed to stain for two minutes. The slides were then washed with 

water, dried in air and then examined under light microscope with high power 

objective (100X) using immersion oil. The organisms revealed gram negative, pink 

colored with small rod shaped appearance and arranged in single or in pair were 

suspected as Salmonella spp. 

 

3.5.6 Biochemical test for Salmonella spp. 

For Carbohydrate fermentation test, the durhams tube were inversely placed in the test 

tube. Then 5ml sugar solutions were taken in the test tube after tyndalization transfer 

in incubator for sterility test. The isolates were placed in the solutions. Incubation at 

37ºC for 24-48 hours. If the organisms are positive, produced acid (development of 

yellow colour) and gas in the test tube. 
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3.5.7 Isolation of Staphylococcus spp. from egg sample 

Swabs from egg samples were in inoculated in nutrient broth and incubated at 37
0 
  for 

24 hours. Then spread in nutrient agar by streak plate method. Then spread plated 5% 

sheep blood agar (Supplied by Hi media company, India). The plates were incubated 

aerobically at 37°C for over night. Consequently, the characteristic Staphylococcus 

spp. colonies that produced β hemolysis further purified by sub-culturing onto Blood 

agar plates and the plates were incubated aerobically at 37°C for over night. Other 

than Staphylococcus spp. could not produced β hemolysis were discarded. These 

isolates were retained for further bacterial identification and inoculate on to MSA 

plate for further characterization. 

 

3.5.8 Gram’s staining method 

According to methodology all suspected cultures of Staphylococcus species were 

subjected to Gram's staining and observed under a electronic light microscope for 

Gram's reaction, size, shape and cell arrangements. The Staphylococci colonies were 

characterized morphologically using Gram’s stain according to the method described 

by Deresse et al. (2012). Briefly, a small colony was picked up from mannitol salt 

agar with a bacteriological loop, smeared on separate glass slide with a drop of 

distilled water and fixed by gentle heating. Crystal violate (Hi-media, India) was then 

applied on each smear to stain for two minutes followed by washing with running 

water. Few drops of Gram’s Iodine (Hi-media, India) was then added, which acted as 

mordant for one minute and then washed with running water. Acetone alcohol (Hi-

media, India) was then added (acts as decolorizer) for few seconds. After washing 

with water, safranin was added as counter stain and allowed to stain for two minutes. 

The slides were then washed with water, dried in air and then examined under light 

microscope with high power objective (100X) using immersion oil. The gram-stained 

smears from typical colonies that showed gram-positive cocci occurring in bunched, 

grapelike irregular clusters and stained as violet color were taken as presumptive 

Staphylococcus species. 
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3.5.9 Biochemical studies for the identification of Staphylococcus spp. isolates 

Catalase test: 

Pure culture of the isolates were picked up using a sterile loop from the agar plate and 

mixed with a drop of 3% H2O2 on a clean glass slide. If the organism was positive, 

bubbles of oxygen were liberated and formed bubble within a few seconds and the 

catalase negative isolates did not produce bubbles. The catalase positive cocci were 

considered as staphylococci. 

Coagulase test: 

For the coagulase test, 0.5 ml of rabbit plasma was diluted with sterile physiological 

saline (1:5) separately in two different test tubes containing an equal volume of 24 

hours old Staphylococcal cultured broth and incubated at 37°C for 4 hours. The tubes 

were examined after 2-4 hours for detecting the presence of clots of plasma. The 

negative tubes were left at room temperature for over night and then re-examined. A 

simple slide coagulase test was also performed by mixing an equal volume of freshly 

cultured broth with rabbit plasma on a glass slide. A positive result was indicated by 

macroscopically clumping of the bacterial cells within five seconds because 

fibrinolysin enzyme lysis the rabbit plasma. Pathogenic Staphylococci showed 

coagulase-positive reaction whereas nonpathogenic Staphylococci showed negative 

result. In coagulase test, Staphylococcus spp. convert fibrinogen to fibrin and 

formation of clotting occur. 

 

3.6 Antibiotic Sensitivity test 

Antibiotic sensitivity tests were performed against all isolates (E.coli, Salmonella spp. 

and Staphylococcus spp.) to determine their antibiotic-resistance profiles. Fresh 

overnight cultures were prepared and used for antibiotic sensitivity tests. An aliquot 

(100μL) from each 25 isolate suspension was spread on mueller hinton agar by sterile 

cotton swab. Susceptibilities of the isolates to a panel of eight different antibiotic 

discs (penicillin, erythromycin, amoxicillin, tetracycline, gentamicin, ciprofloxacin 

Neomycin, Vancomycin) were determined. Antibiotic discs were gently pressed onto 

the inoculated mueller hinton agar to ensure intimate contact with the surface and the 

plates were incubated aerobically at 37°C for over night. Inhibition of zone diameters 

were measured and values obtained from the National Committee on Clinical 

Laboratory Standards were used to interpret the results obtained. S. aureus isolates 

were then classified as resistant, intermediate resistant or susceptible to a particular 
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antibiotic based on the standard interpretation table (Table 2) updated according to the 

Clinical and Laboratory Standards Institute (CLSI) guidelines (CLSI, 2007). Multiple 

drug resistant (MAR) phenotypes were recorded for isolates showing resistance to 

three and more antibiotics. 

 

 

Table 3. Zone diameter interpretive standards for E.coli (according to the CLSI, 

2007). 

 

Name of 

Antibiotics 

Resistant 

(mm in diameter) 

Intermediate 

(mm in diameter) 

 

Sensitive 

(mm in diameter) 

Penicillin  13 14-16 17 

Erythromycin  

 

≤ 13  14-22 ≥23 

Tetracyclin 

 

≤11 12-14 ≥15 

Amoxicillin  ≤13 14-17 ≥18 

Gentamycin ≤12 13-14 ≥15 

Ciprofloxacin  

 

≤ 15  16-20 ≥ 21 

 

 

 

 

Table 4. Zone diameter interpretive standards for Salmonella spp. (according to 

the CLSI, 2007). 

 

Name of 

Antibiotics 

Resistant 

(mm in diameter) 

 

Intermediate 

(mm in diameter) 

Sensitive 

(mm in diameter) 

Penicillin  13 14-16 17 

Erythromycin  ≤ 13  14-22 ≥23 

Tetracyclin ≤11 12-14 ≥15 

Amoxicillin  ≤13 14-17 ≥18 

Gentamycin ≤12 13-14 ≥15 

Ciprofloxacin  ≤ 15  16-20 ≥ 21 
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Table 5. Zone diameter interpretive standards for Staphylococcus spp. 

(according to the CLSI, 2007). 

 

Name of 

Antibiotics 

Resistant 

(mm in diameter) 

Intermediate 

(mm in diameter) 

Sensitive 

(mm in diameter) 

Erythromycin ≤ 13  14-22 ≥23 

Tetracyclin ≤18 19-22 ≥23 

Gentamycin ≤12 13-14 ≥15 

Ciprofloxacin  

Neomycin 

Vancomycin 

≤ 15  

≤12 

- 

16-20 

13-14 

- 

≥ 21 

≥17 

≥15 

 

 

3.7.1 Inoculation of test plates 

 

i. Optimally, within 15 minutes after adjusting the turbidity of the inoculums 

suspension, a sterile cotton swab was dipped into the adjusted suspension. The 

swab was rotated several times and pressed firmly on the inside wall of the 

tube above the fluid level. This removed excess inoculums from the swab. 

 

ii. The dried surface of a Muller-Hinton agar plate was inoculated by streaking 

the swab over the entire sterile agar surface. This procedure was repeated by 

streaking two more times, As a final step, the rim of the agar is swabbed. 

 

3.7.2 Application of discs to inoculated agar plates 

 

i. The predetermined battery of antimicrobial discs was dispensed onto the 

surface of the inoculated agar plate using sterile forceps. Each disc was  

pressed down to ensure complete contact with the agar surface. Whether the 

discs ware placed individually or with a dispensing apparatus, they were 

distributed evenly so that they are no closer than 24 mm from center to center. 

Ordinarily, no more than 12 discs should be placed on one 150 mm plate or 

more than 5 discs on a 100 mm plate. Because some of the drug diffuses 

almost instantaneously, a disc should not be relocated once it has come into 
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contact with the agar surface. Instead, place a new disc in another location on 

the agar. In this case 7 discs were placed on media containing isolated 

organisms. 

 

ii. The plates were inverted and placed in an incubator set to 35°C within 15 

minutes after the discs were applied kept for over night incubation. 

 

 

3.7.3 Reading plates and interpretation of results 

 

i. After overnight incubation, each plate was examined. If the plate was 

satisfactorily streaked, and the inoculums were correct, the resulting zones  of 

inhibition will be uniformly circular and there will be a confluent lawn of 

growth. If individual colonies are apparent, the inoculums were too light and 

the test must be repeated. The diameters of the zones of complete inhibition 

(as judged by the unaided eye) are measured, including the diameter of the 

disc. Zones were measured to the nearest whole millimeter, using a ruler, 

which is held on the back of the inverted petridish. 

 

ii. The zone margin should be taken as the area showing no obvious, visible 

growth that can be detected with the unaided eye. Faint growth of tiny 

colonies, which can be detected only with a magnifying lens at the edge of the 

zone of inhibited growth, is ignored. However, discrete colonies growing 

within a clear zone of inhibition should be sub cultured, re identified, and 

retested. 

 

iii. The sizes of the zones of inhibition were interpreted by referring to Table 4 

(Zone Diameter Interpretative Standards) of the CLSI (2007). Performance 

Standards for Antimicrobial Susceptibility Testing: Seventeenth Informational 

Supplement and the organisms are reported as susceptible, intermediate or 

resistant to the agents that have been tested. 
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3.8 Maintenance of stock culture 

 

i. Stock culture requires for the further analysis. For the preparation of stock 

culture, the organisms (E. Coli, Salmonella spp. and Staphlococcus spp.) that 

were isolated and identified were inoculated onto specific Eosin Methylene 

blue agar, Salmonella-Shigella agar, Mannitol salt agar respectively and 

incubated at 37° C temperatures for overnight and examined for the growth. 

 

ii. Then some bacterial colony was taken by the sterile inoculating loop and was 

mixed with 50% buffered glycerol in an eppendorf tube. 

 

iii. This mixture was subjected to proper mixing by the vortex machine and 

finally stored at -20° C. 

 

iv. By this method bacteria can be preserved with no deviation of their original 

characters for several years. 
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CHAPTER 4 
 

RESULTS AND DISCUSSION 
 

 

 

All egg samples from selected market were bacteriologically tested and found positive  

for E. coli, Salmonella spp. and Staphylococcus spp. The results of isolation and 

identification of E. coli, Salmonella spp. and Staphylococcus spp.  are presented under 

the following heading: 

 

4.1 Results of cultural examination for E. coli 

 

4.1.1 Culture in Nutrient broth 

 

Rapid turbidity in Nutrient broth was characterized by the growth of E. coli  

 

4.1.2 Culture on Nutrient agar 

 

On nutrient agar media large, circular, low convex, smooth and greyish white colonies 

formed by  E. coli   were observed. 

  

                    
                                               

                Figure 2: Growth of  E. coli in Nutrient Agar Media 

 

 

 

 

 

4.1.3 Culture in MacConkey Agar Media 

 

On  MacConkey Agar Media, large, pink, lactose fermenter colonies are characterized 

by E. coli. 

 

 

 

greyish white colony 
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                      Figure 3: Growth of  E. coli in  MacConkey Agar Media 

 

4.1.4 Culture in Eosin Methylene Blue Agar Media 

 

On Eosin Methylene Blue Agar Media, E. coli produced yellow green metallic sheen 

colonies. 

 

                                 
                       

        Figure 4: Growth of E. coli in Eosin Methylene Blue Agar Media 

 

 

 

 

 

4.1.5  Microscopic examination 

 

In Gram’s staining, the organism revealed gram-negative, pink color, small rod 

shaped appearance, arranged in single or paired short   

 

 

pink colour colony 

green metalic sheen colony 
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               Figure 5: Staining Characteristics of E. coli (100X) 

 

 

 

 

4.1.6 Results of biochemical tests of E. coli   

 

Table 6: Carbohydrate fermentation test for the identification of E. coli  isolates 

 

Name of Biochemical (CHO 

Fermentation test) 

E. coli  

Glucose fermentation  +ve*  

Sucrose fermentation  +ve*  

 Maltose fermentation  +ve*  

Lactose fermentation  +ve*  

Mannitol fermentation  +ve*  

 

              

                  
 

               Figure 6: Carbohydrate Fermentation test of E. coli 

rod shaped bacteria 

gas production in 

inverted durhams 

tube  
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4.2 Results of cultural examination for Salmonella spp. 

 

4.2.1 Culture in Nutrient broth 

 

Uniform turbidity with formation of granular sediment in Nutrient broth was 

characterized by the growth of Salmonella spp. 

 

4.2.2 Culture on Nutrient agar 

 

On nutrient agar media small, blue, moist, circular and entire by Salmonella spp.  

were observed. 

 

 

4.2.3 Culture in Salmonella-Shigella (SS) Agar 

 

On  SS agar Salmonella spp. produced non-lactose fermenting with black centres. 

 

                  
 

                        Figure 7 : Salmonella spp. in SS agar 

 

4.2.4  Microscopic examination 

 

In Gram’s staining, the organism revealed gram negative, short rod shaped, singly 

arranged. 

 

                    
 

                   Figure 8: Staining Characteristics of Salmonella spp. (100X) 

black centers 

cocci-rod shaped 

bacteria 
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4.2.5  Biochemical tests of Salmonella spp. 

 

Table 7. Carbohydrate fermentation test for the identification of Salmonella spp. 

isolates 

 

Name of Biochemical Test Salmonella spp. 

Glucose fermentation +ve* 

Sucrose fermentation -ve 

Maltose fermentation +ve* 

Lactose fermentation +ve* 

Mannitol fermentation +ve* 

      

 

                 
 

         Figure 9: Carbohydrate Fermentation test of Salmonella spp. 

  

 

4.3 Results of cultural examination for Staphylococcus spp.  

 

4.3.1 Culture on Mannitol Salt Agar Media 

 

After overnight incubation on MSA media, some plates showed yellow colony and 

some plates showed whitish colony. All the suspected Staphylococcus spp. which 

produced β hemolysis on 5% blood agar were able to ferment mannitol salt agar 

characterized by the formation of yellow colony and white/transparent colony 

indicated other Staphylococcus spp. 

            

yellow colour  and gas 

production 
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              Figure 10: Growth of Staphylococcus spp. in MSA media  

 

 

 

4.3.2 Culture on Blood agar 

β hemolytic colonies of Staphylococcus spp. on blood agar media enriched with 5% 

sheep blood agarwere circular, small, smooth raised with yellowish in color. 

 

 

4.3.3 Culture in Nutrient broth 

 

Diffused turbidity in Nutrient broth was characterized by the growth of 

Staphylococcus spp. 

 

 

4.3.4 Culture on Nutrient agar (NA) 

 

On nutrient agar media small, circular and smooth, raised, yellowish white colonies 

formed by Staphylococcus spp. were observed. 

 

 

                    
                                    

 

        Figure 11: Growth of Staphylococcus spp. on NA media 

 

yellow colour colony 

yellowish white colony 
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4.3.5  Microscopic examination 

 

In Gram’s staining, the organism revealed Gram positive, violet colored, cocci shaped 

and arranged in grapes like cluster under light microscope. 

 

                                 

                                                
 

                     Figure 12: Staining Characteristics of Staphylococcus spp.(100X) 

 

 

 

4.3.6  Biochemical tests 

 

4.3.6 Catalase test 

 

Catalase test was performed to differentiate Staphylococci (catalase producer) from 

Streptococci (non-catalase producer). Hydrogen peroxide was breakdown into water 

and oxygen. Production of oxygen was indicated by bubble formation. All 

Staphylococcus spp. isolates were catalase positive. 7 samples were found catalase 

positive, whereas the negative control did not produce any bubble. The catalase test 

was done by slide method. 

                                       

                 
 

                   Figure 13 : Catalase test of Staphylococcus spp. 

Cocci shape bacteria 

Bubble formation 
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Table 8. The summary of the results of laboratory examination of E. coli  in 

different cultural media 

 

No.  of 

Samples 

 

                                        Properties of E. coli 

 

MacConkey 

Agar Media 

Eosin 

Methylene 

Blue Agar 

Media 

CHO 

fermentation 

test 

Gram’s staining 

1 Large, pink, 

lactose 

fermenter 

colonies are 

characterized 

by E. coli 

E. coli 

produced 

yellow green 

metallic sheen 

colonies 

 

Produced 

both acid and 

gas 

Gram-negative, pink 

color, small rod shaped 

appearance, arranged in 

single or paired short 

rods  

 

3 Do Do Do Do 

 

8 Do Do Do Do 

 

10 Do Do Do Do 

 

12 Do Do Do Do 

 

15 Do Do Do Do 

20 Do Do Do Do 

 

22 Do Do Do Do 

 

26 Do Do Do Do 

  

29 Do Do Do Do 

 

30 Do Do Do Do 

  

32 Do Do Do Do 

 

35 Do Do Do Do 

 

39 Do Do Do Do 
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Table 9. The summary of the results of laboratory examination of Salmonella 

spp. in different cultural media 

 

No. of 

samples 

 

                                       Properties of Salmonella spp. 

 

 

 

 

Salmonella-Shigella 

Agar 

 

CHO fermentation 

test 

 

Gram’s staining 

5 Salmonella spp. 

produced non-lactose 

fermenting colony with 

black centres. 

 

Produced acid Gram negative, short 

rod shaped, singly 

arranged. 

 

6 Do Do 

 

Do 

9 Do Do 

 

Do 

14 Do Do 

 

Do 

21 Do Do 

 

Do 

25 Do Do 

 

Do 

28 Do Do 

 

Do 

31 Do Do 

 

Do 

36 Do Do 

 

Do 

37 Do Do 

 

Do 

40 Do Do Do 
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Table 10. The summary of the results of laboratory examination of 

Staphylococcus spp. in different cultural media 

 

 

No. of 

samples 

Properties of Staphylococcus spp. 

Manitol Salt 

Agar Media   

Blood Agar 

Media 

Catalase 

Test 

Gram’s staining 

4 Small, circular, 

yellowish 

colonies with 

fermentation 

Small, 

circular, 

smooth raised 

yellowish 

colonies with 

β hemolysis. 

Bubble 

formation 

Gram positive, 

blue colored, 

cocci shaped and 

arranged in grape 

like cluster  

 

13 Do Do 

 

Do Do 

18 Do Do 

 

Do Do 

27 Do Do 

 

Do Do 

33 Do Do 

 

Do Do 

34 Do Do Do Do 

38 Do Do 

 

Do Do 

 

 

 

 

4.4 Prevalence of bacterial infection ( E. coli, Salmonella spp. and Staphylococcus 

spp.) 

 

A total of 40 egg samples were collected from different local market of Dhaka city. 

Out of 40 samples 20 samples (50.00%) were found to be positive for E,coli ,11 

samples (27.50 %)   were  found to be positive for Salmonella spp. and 7 samples 

(17.50 %)   were  found to be positive for Staphylococcus spp. 10% mixed 

contamination were  found. 
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Table 11. Prevalence of E. coli, Salmonella spp. and Staphylococcus spp. in 

different egg sample 

 

Sl No. Source and 

Location 

Total no. 

of egg 

sample 

collected 

No.of 

samples 

positive 

for E. coli 

No.of 

samples 

positive 

for 

Salmonella 

spp. 

No.of samples 

positive for 

Staphylococcus 

spp. 

Prevalence               

% 

1 Agargaon 

Market 

10 2 3 3 80% 

2 Bihari 

Kamp 

Market 

10 5 3 1 90% 

3 Krishi 

Market 

10 4 4 1 90% 

4 SAU 

Market 

10 3 1 2 60% 

 

 Total 40 14 11 7  

 

 

 

 

 

4.5 Antibiotic sensitivity test  

  

The antibiotic susceptibility test was performed using agar disc diffusion  assay as  

described by Clinical and Laboratory Standards Institute (CLSI, 2000). Antibiotics 

used were penicillin (10µg) amoxicillin (10μg), Erythromycin (15µg),  Ciprofloxacin 

(5µg), Gentamycin (10µg) and Tetracycline (30µg). 

 

Pure colonies of isolated E.coli, Salmonella spp. and Staphylococcus spp. were 

emulsified in normal saline and turbidity was matched with 0.5  McFarland turbidity 

standards. Selected antibiotic discs were placed on Mueller Hinton  Agar plates 

seeded with bacteria. These plates were incubated at 37°C for 24 hours. The  

organisms were observed for antibiotic sensitivity based on diameters of zones  of  

inhibition on petridishes. Susceptible and resistant isolates were defined according to 

the  criteria suggested by the CLSI. 
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Table 12. Results of antimicrobial sensitivity test of E. coli 

 

Sample no.                      List of Antibiotics 

P E TE AML CIP GM 

St-1 R R S R S S 

St-3 R R S 

S 

R S S 

St-8 R R R S S 

St-10 R R S R S S 

St-12 R R S R I.S S 

St-15 R R S R S S 

St-20 R R S R S S 

St-22 R R S R S S 

St-26 R R S R S S 

St-29 R R S R S S 

St-30 R R S R I.S S 

St-32 R R S R S S 

St-35 R R S R S S 

St-39 R R S R S S 
 

 

 

P= Penicillin, E= Erythromycin, AML= Amoxicillin, TE= Tetracyclin, 

GM=Gentamicin, CIP= Ciprofloxacin, and R= Resistant, I.S= Intermediate Sensitive, 

S= Sensitive.  

 

 

                                  
                         

 

                          Figure14: Antibiotic sensitivity test of E. coli 

 

Erythroycin 

Gentamicin 

Ciprofloxacin 

Penicillin 

Tetracycline 
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Table 13. Results of antimicrobial sensitivity test of Salmonella spp. 

 

Sample 

no. 

                                       List of Antibiotics 

P E AML TE CIP GM 

St-5 

 

R R R S S S 

St-6 

 

R R I.S S S S 

St-9 

 

R R R S S S 

St-14 

 

R R R S S S 

St-21 

 

R R R S S S 

St-25 

 

R R I.S S S S 

St-28 

 

R R R S S S 

St-31 

 

R R R S S S 

St-36 

 

R R R S S S 

St-37 

 

R R I.S S S S 

St-40 

 

R R R S S S 

P= Penicillin, E= Erythromycin, AML= Amoxicillin, TE= Tetracyclin, 

GM=Gentamicin, CIP= Ciprofloxacin, and R= Resistant, I.S= Intermediate Sensitive, 

S= Sensitive. 
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Table 14. Results of antimicrobial sensitivity test of Staphylococcus spp. 

 

Sample 

no. 

 

 

List of Antibiotics 

N V E TE CIP GM 

St-4 R I.S S S S S 

St-13 R R S S S S 

St-18 R R S I.S S S 

St-27 R R I.S S S S 

St-33 R R S I.S S S 

St-34 R R S S S S 

St-38 R R S I.S S S 

 

N=Neomycin, E= Erythromycin, V=Vancomycin, TE=Tetracycline, 

GM=Gentamicin, CIP= Ciprofloxacin, and R= Resistant, I.S= Intermediate Sensitive, 

S= Sensitive. 

                      

 

            Figure15: Antibiotic sensitivity test of Staphylococcus spp. 
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DISCUSSION 

 

The requirements for the table eggs include high nutritional value and digestibility as 

well as safety of use in the everyday diet of millions of people worldwide. Taking 

these criteria into account, the presence of pathogenic bacteria in food, including table 

chicken eggs, may pose a serious health problem like food poisoning and food borne 

infections (Pyzik et al. 2012). The purpose of the present study was to determine the 

presence of pathogenic bacteria (E. coli, Salmonella spp. and Staphylococcus spp.) in 

the table eggs. 

 

Escherichia coli is known to contaminate the surface of eggs while mechanical 

process can spread further the bacteria. Present study has demonstrated an overall 

prevalence (35.0%)  of E. coli contamination in table eggs where the highest 

prevalence was  recorded 50.00% at Bihari kamp market and lowest (20.0%) in 

Agargaon market.The highest prevalence in bihari kamp market was probably due to 

the poor hygienic practice in the market. This finding is in agreement with  the 

previous study where the prevalence of E. coli was  reported as 37.0% in  table eggs 

(AurAngzeb  et al. 2015). 

 

In present study, the prevalence of Salmonella spp. in table egg from selective market 

was 27.50% where the highest prevalence was 40.00% at Krishi market, and lowest 

10% in SAU market. Similar prevalence of Salmonella spp.(23.52) was also reported 

previously (Parveen et al. 2012). Contamination of egg by Salmonella spp. may occur 

at any stage of production like collection, transportation or marketing either through 

vertical or horizontal transmission. Importantly, reusable egg tray is a potential source 

for contaminating egg shell by Salmonella spp. in developing country like 

Bangladesh.  

 

Staphylococcus spp. isolation rate in table egg from different market was 17.50% 

where the highest prevalence was 30.00% at Agargaon market, and lowest 10% in 

Bihari kamp  market. The above result is lower than the results reported by Parveen et 

al. (2012) referred prevalence of Staphylococcus spp. 25.49% in table egg. 
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Antibiogram profile studies of bacterial isolates from various poultry sources have 

recently drawn considerable attention due to the probable dissemination of multi-drug 

resistant (MDR) bacteria from birds to humans. 

 

The antibiotic resistance of E. coli isolated from table egg were studied and were 

highly resistant to penicillin, erythromycin and amoxicillin, whereas they showed 

sensitivity to tetracycline ciprofloxacin and gentamycin. Gentamycin and 

ciprofloxacin is the best choice for treatment of E. coli infection. This findings were 

correlated with Akond et al.(2009) where they analysed 88%, 80%, 76%, 70%, 68%, 

64%, 58%, 52%, and 20% of the tested Escherichia coli from poultry sources were 

found resistant to penicillin, riphampicin, kanamycin, streptomycin, cefixine, 

erythromycin, ampicillin, and chloramphenicol and neomycin  respectively. 

Sensitivity was recorded in case of norfloxacin, gentamicin and chloramphenicol, 

neomycin, tetracycline, streptomycin and ampicillin as 86%, 80%, 60%, 36%, 30%, 

and 26%. E. coli was resistant to penicillin , amoxicillin and erythromycin due to their 

structural difference. Theis antibiotic cell wall contain peptidoglycan layer which 

make the antibiotic resistant to E.coli. 

 

 The isolated Salmonella spp. were highly resistant to penicillin, erythromycin, 

amoxicillin but were sensitive to gentamycin, tetracycline and ciprofloxacin. The 

observation was similar to Rather et al.( 2012) who found that the high sensitivity of 

Salmonella spp. was 100 % sensitive for gentamicin, 91.67% for each of cefixime, 

ciprofloxacin, amikacin and lavofloxacin; 83.33 % for each of cephotaxime and 

amoxicillin. Therefore, Salmonella spp. showed resistance to erythromycin (100%), 

nalidixic acid (100%) and rifampicin (91.67%).  

The isolated Staphylococcus spp. were resistant against neomycin, vancomycin and 

were sensitive to ciprofloxacin, erythromycin, tetracycline and gentamicin. These 

findings are almost in line with Brintya et al. (2014). Who found that S. aureus were 

highly susceptible to gentamycin (78.6-91.7%), streptomycin (86.1%) and 

ciprofloxacin (94.4%). Staphylococcus spp. were resistant against neomycin, 

vancomycin due to enzymatic modification of drug binding site, alteration of the drug 

target that prevents the inhibitor from binding. 
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CHAPTER 5 

 

SUMMARY AND CONCLUSION 
 

It could be concluded from present investigation that table eggs sold in selective  

retail market of Dhaka district contained  E. coli,  Salmonella spp. and Staphylococcus 

spp. hence may pose a health hazard to human beings if consumed improperly cooked 

or raw eggs. The pathogenic bacteria isolated from this study are of public health 

importance and their high levels of resistance to commonly used antibiotics in human 

and vet medicine make them a great risk to human and animals Antibiotic sensitivity 

pattern of the isolates were performed against the positive samples. The antibiotic 

sensitivity test indicated that the isolated E. coli were highly resistant to penicillin, 

erythromycin and amoxicillin; and were sensitive to tetracycline, ciprofloxacin and 

gentamycin. The isolated Salmonella spp. were highly resistant to penicillin, 

erythromycin and amoxicillin; and were sensitive to tetracycline, ciprofloxacin and 

gentamycin. Staphylococcus spp. were resistant against neomycin, vancomycin and 

were sensitive to ciprofloxacin, erythromycin, tetracycline and gentamycin. There is 

need to educate the people to adopt signifcant hygienic measures in handling of table 

eggs and should not be consumed inadequately cooked eggs or egg products. 

 

From the present study, it may included that 

i. E. coli was present in 35.00% in egg samples  

ii. Salmonella spp. was present in 27.50% in egg samples   

iii. Staphylococcus spp. was present in 17.50% in egg samples 

iv. E. coli, Salmonella spp., Staphylococcus spp. successfully isolated and 

confirmed by different cultural media, biochemical tests.  

v. E. coli, Salmonella spp. and Staphylococcus spp. is more prevalent in Krishi 

market and bihari kamp market compare to other sources. 

vi. Most of the isolates showed multi-drug resistance 

 

Recommendations 

i. Prevention of undue contamination of table egg prior to and after processing 

ii. Thorough washing of  table egg 

iii. The hand washing practices of farmer need to be improved 

iv. Education of hygiene and sanitation to egg handlers 
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