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AEROBIC ENTERIC BACTERIA ASSOCIATED WITH RETAIL BOILED EGG CONSUMED BY STUDENTS OF THE FEDERAL UNIVERSITY OTUOKE, BAYELSA STATE, NIGERIA	Comment by USER: Isolation of Escherichia coli and Salmonella species associated with retail boiled egg consumed by students of the Federal University Otuoke, Bayelsa State, Nigeria

Even though E.coli and Salmonella are enteric organisms, since your focus is on only two enteric bacteria, Be specific in the topic.
I have made my suggestion 


ABSTRACT
Eggs are one of the most nutritious and convenient foods to eat. They contain high amounts of essential amino acids, vitamins, and minerals, as well as high-quality protein. However, foodborne diseases are a major public health issue as they are the main cause of diarrhoea that affect people in both developed and developing countries. In this investigation a total of eight (8) table shell eggs were purchased and examined for bacterial contamination. Results showed that all egg samples were contaminated with varying percentage of bacterial isolates. The total number of bacterial cells identified where eighteen (18) isolates, which include Staphylococcus aureus, (11%), Escherichia coli (22), Salmonella gallinarum (17%), Salmonella schlerasius (17%), Streptococcus pneumonia (17%) and Bacillus spp (22%). The antibiotic resistant and susceptibility pattern of isolates to antibiotics tested demonstrated multidrug resistant to antibiotics. lLevofloxacin (LEV) and Rifampicin (RD) was the antibiotics that Staphylococcus aureus was susceptible to, while Salmonella spp, it was only was susceptible to Llevofloxacin (LEV) and Ggentamycin (CN) that the cell was susceptible, Streptococcus pneumonia was susceptible to Llevofloxacin (LEV) and Ggentamycin (CN), and Bacillus spp was susceptible Llevofloxacin (LEV) only. This study revealeds that table egg harbours potential pathogens, some of which are even life threatening. Therefore, in order to minimize the number of bacteria present in commercial chicken eggs produced in Bayelsa, poultry farms must adhere to the highest level of hygiene.	Comment by USER: were	Comment by USER: the bacteria isolated were
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1. INTRODUCTION
Foodborne illness is a major public health problem and the main cause of diarrhoeal diseases affecting all developed and developing countries (Akbar and Anal 2014; Akbar and Anal 2013b). Meat and eggs are examples of animal foods that are thought to be the most common source of foodborne illnesses. Salmonella, Campylobacter, Listeria monocytogenes, Staphylococcus aureus, and Escherichia coli O157 are the most often found foodborne pathogens linked to animal-derived foods (Akbar and Anal, 2013a; Ghasemian, 2011; Akbar and Anal, 2011). Numerous microorganisms, including Campylobacter jejuni, Listeria monocytogenes, Escherichia coli, Yersinia enterocolitica, and particularly Salmonella, can contaminate eggs at both the egg shell and egg contents (Ricke et al., 2001; Board and Tranter, 1995). Staphylococci are the most prevalent bacteria that contaminate eggshells. Contamination is more commonly associated with cracked eggs, soiled shells, and storage in contaminated environments. It might become polluted during the formation and laying processes (Abdullah 2010).  Elliott (1954) discovered that stored or old eggs are more likely to become infected than fresh eggs due to the breakdown of natural defensive mechanisms in the egg over time. The eggshell contamination increases the likelihood of egg content contamination through penetration (Messens et al., 2006). Bacterial contamination can occur in three different regions of the egg: the yolk, the albumen, and the shell membrane / egg shell (Bahrouz, 2005). Salmonella enteritidis can penetrate follicular cells before to ovulation and multiply after 2 hours of infection (Howard et al., 2005). Eggs are regarded as a food item with a medium to low risk of causing a foodborne disease due to the possibility of bacterial contamination with enteric pathogens, including Salmonella (Chousalkar et al., 2010). The aim of this Research work study is to access the microbiological quality of table eggs sold by vendors at the Federal University Otuoke environs.	Comment by USER: too old reference	Comment by USER: too old	Comment by USER: italicise
2. MATERIALS AND METHOD 
2.1 Location of the Study 
The sample was bought at the small kiosk shops at the school gate of the Federal University Otuoke. It The study location lies between latitude of 4051’05.23” N, longitude 6020’19.8” E. It is bounded to the North by Elebele community, to the East by Emeyal 1 and to the South by Onuobum and Otuogiri and to the South by Otuaba and Ewoi communities. These vending sites were chosen because they are very popular among those who patronize such eating places. 	Comment by USER: move to under sample collection	Comment by USER: ???
2.2 Sample Collection 
Eight (8) shell eggs in total were chosen at random from two distinct kiosk stores. The samples were purchased from two distinct kiosk shops near the school gate of Federal University Otuoke. Within two hours after of collection, samples were placed in zippered sterile polythene bags, appropriately labelled and transported to the microbiology lab for investigation.	Comment by USER: This number is not a good representation of samples. It is too small to conclude on the findings. What informed the choice of sampling only 8 eggs	Comment by USER: At what interval was the sampling done, and for how long
2.3 Isolation and Identification of Aerobic Bacteria 
The surface of the entire egg was aseptically swabbed with a sterile cotton swab for the purpose of counting the number of bacteria on its surface. After that, the swab method of Loongyai et al., 2010 was slightly modified and dipped into tryptone soy broth (TSB). After that, 0.1 mL) of the pre-inoculated TSB was incubated at 37°C for 24 hours.  A loopful of TSB was added to eosin-methylene blue agar and Salmonella shigella agar (SSA) plates, and the mixture plates was incubated for 24 hours at 37 °C. Lactose and non-lactose fermentation were both observed, with reddish-pink colonies with or without a black center being presumed to be Salmonella and greenish metallic sheen on EMB being presumed to be E. coli. All of these colonies were subjected to biochemical confirmation in accordance with the bacteriological analytical manual (FDA, 2001). The isolates were further confirmed to genus and species level with the help of biochemical test such as, catalase, oxidase, cagulase, methyl red, vVoges-pProskauer, urease, indole, citrate utilization, motility, hydrogen sulfide and glucose, lactose fermentation tests. All the isolates were identified according to bBergeys manual of determinative bacteriology. 	Comment by USER: Old reference
Your references should be in the last 10 years	Comment by USER: Added or streaked???	Comment by USER: italicise	Comment by USER: coagulase
2.4 Antibiotic Susceptibility Test 
Antibiotics susceptibility test of all the isolates was determined by the disk diffusion method and interpreted as susceptible, intermediate and resistant as described by CLSI, (2014). Gram negative and gram positive pathogens were tested against the following antibiotics; levofloxacin (30μg), Amoxicillin (10μg), Gentamicin (30μg), Streptomycin (30μg), Rifampicin (300μg), Erythromycin (25μg), Ampiclox (10μg) Ciprofloxacin (30μg) and chloramphenicol (25μg). The fresh bacterial culture adjusted to Mcfallands McFarland standard were spread over mueller-hinton agar using cotton swab stick and incubated at 37oC for 24 h. Each plate was examined after 24 hours of incubation. The diameters of the zones of complete inhibition were measured to the nearest whole millimeter, using a ruler and compared with the zone interpretation chart based on CLSI guidelines (2020). 	Comment by USER: when we already have 2024	Comment by USER: do you isolate gram positive organisms?
3. RESULTS AND DISCUSSION 
In this investigation, a total of 8 table shell eggs were examined for bacterial contamination. Results showed that all egg samples were contaminated with varying percentage of bacterial. Table 1 showeds the total number bacteria isolatesl cells identified, 18 isolates, which include Staphylococcus aureus, (2), Escherichia coli (4), Salmonella gallinarum (2), Salmonella schlerasius (3), Streptococcus pneumonia (3) and Bacillus spp (40) 	Comment by USER: Which media did you use to isolates this pathogen	Comment by USER: But your focus was on E. coli and Salmonella
You reported using EMB agar and SS agar, Pls clarify
Which media did you use to isolates this pathogen
I suggest you delete all the gram positive reported since you did not isolate them

Table 1: Number of isolates identified 
	BACTERIA 
	No of isolates 
	Percentages(%)

	Staphylococus aureus 
	2
	11

	Escherichia coli 
	4
	12

	Salmonella gallinarum
	2
	11

	Salmonella schlerasius
	3
	17

	Streptococus pneumonia
	3
	17

	Bacillus spp
	4
	22

	TOTAL 
	18
	100



Presented on figure 1 below is thebiochemical identification, a total of 18 isolates where identified which include two (2) Salmonella galinarium, two (2) Staphylococus aureus, four (4) Esscherichia coli, three (3) Salmonella schlerasius, three (3) Streptococus pneumonia and four (4) Bacillus spp 	Comment by USER: separate	Comment by USER: were	Comment by USER: wrong spelling
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Figure 1: Bar chart showing the number of cells identified using Biochemical test 

In figure 2 below, the result of isolated bacteria cells presented in percentages which include, 22% for Escherichia coli and Bacillus spp, which were the highest followed by Salmonella sSchlerasius and Streptococcus pneumonia 17%, Staphylococcus aureus and Salmonella gallinarum 11%. 	Comment by USER: rephrase
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Figure 2: A chart showing the percentages distribution of bacteria cell identified. 	Comment by USER: you only identify the bacteria isolated and not the cell

Presented on table 2 below is the antibiotic resistant and susceptibility pattern of isolates to antibiotics tested, bacteria were multidrug resistant to antibiotics, for Staphylococus aureus, it was levofloxacin (LEV) and Rifampicin (RD), Salmonella spp it was only Levofloxacin (LEV) and Gentamycin (CN) that the cell was susceptible, Streptococus pneumonia was susceptible to Levofloxacin (LEV) and Gentamycin (CN), and Bacillus spp was susceptible Levofloxacin (LEV). This reveals the multidrug resistant pattern of identified pathogens 	Comment by USER: recast, it is not appropriate to start a sentence with presented on 	Comment by USER: this paragraph is not well presented, it is confusing
Table 2. Multidrug resistant pattern of bacteria isolated
	BACTERIA 
	Number of isolates 
	Number of antibiotics
	Resistant antibiotics
	Susceptible antibiotics

	Staphylococus aureus 
	2
	10
	APX, CN, AMX, X, S, NB, CH, CPR 
	LEV, RD 

	Escherichia coli
	4
	9
	APX, RD, S, CN, NB, CH, E 
	LEV AMX 

	Salmonella spp 

	5
	10
	APX, RD, AMX, S, NB, CH, CN, E 
	LEV, CN 

	Streptococus pneumonia 
	3
	9
	CPX, S, E, CH, APX, AMX, NB 
	LEV, CN 


	Bacillus sp 

	4
	8
	AMX, CPX, S, E, CN, RD, AMX 
	LEV 




LEV= Levofloxacin, AMX= Amoxicillin, CN= Gentamycin, S=Streptomycin, RD=Rifampicin, E=Erythromycin, APX=Ampiclox, CPR=Ciprofloxacin, CH=Chloramphenicol 
Microbial contamination of egg is a major public health problem globally. The seriousness of the hazard and symptoms of this problem in humans can vary from mild to life threatening situation (Kaneko et al., 1999). The egg components are an important source of nutrients for human diet and are good nutrients for microorganisms. Although there are antibacterial factors in egg components which reduces growth of microorganisms, egg can be infected with different species of bacteria such as Salmonella sp, Campylobacter jejuni, Escherichia coli and Listeria monocytogens. Salmonella and Campylobacter which are the most common cause of food borne diseases. (Douye et al, 2013; Zige and Ayibakeme, 2023) E. coli is the most common bacteria species in egg which cause diarrhea especially in children. Many studies and researches around the world reported the outbreaks and contamination of egg by the Salmonellas sp, C. jejuni, L. monocytogens and E. coli (Cox et al., 2002; Davies and Breslin, 2003). De Reu et al. (2006a; 2006b) reported that Gram-positive Staphylococcus sp is the major natural egg shell contaminant.  Staphylococcus sp. was the major isolated species from the air of the poultry houses (De Reu et al., 2005a), this finding however does not agree with our results as Staphylococcus aureus was the least isolated species. The contamination of this bacteria is wide through packaging and marketing of table egg. A study also found that many of Gram-negative bacteria species such as Escherichia coli and Salmonella sp. were isolated from poultry products (Zige and Omeje, 2023). This agrees with our findings as well. This study also identified Gram-positive bacteria species including, Staphylococcus spp, Bacillus sp and Streptococcus sp and corresponds with the finding of (De Reu et al., 2005b). Isolated gram positive and gram-negative organism are pathogenic to man, most of which are implicated in diarrhoea, community acquired infection, typhoid and even other life-threatening diseases such as pneumonia, osteomyelitis, endocarditis and sepsis. (Zige and Omeje, 2023).	Comment by USER: old	Comment by USER: I disagree
The multi drug resistant pattern obtain in this study is alarming, all isolates were resistant to most commonly used antibiotics, while Salmonella spp, Streptococus pneumonia, Escherichia coli, Staphylococus aureus and bacillus sp were all susceptible to levofloxacin, Gentamycin, Salmonella sp and Streptocoocus sp werewhere the only antibiotics that was susceptible respectively. This multidrug resistant pattern observed in this study agrees with finding of Akinyemi et al, 2005, who report study of multidrug resistant pattern of Salmonella and also Adesina et al., 2009 failure of antibiotics in the treatment of typhoid fever. Resistant of this isolate to commonly used antibiotics is also in agreement with (Osuntokun and Akele, 2018). 	Comment by USER: The sample size is small to conclude at this	Comment by USER: What is the difference between were and where?	Comment by USER: Incomplete sentence
4. CONCLUSION AND RECOMMENDATION 
This study however concludeds that retail eggs harbours potential pathogens, some of which are even life threatening and many predominantly Gram’s negative bacteria. These pathogenic microorganisms showedn widespread resistance to conventional antibiotics. Given that the source of the contamination is probably human faeces, merchants should take further precautions to maintain acceptable hygiene standards at all their retail locations, as demonstrated by the isolation of bacteria that are exclusively human pathogens. Touching of eggs by buyers should be controlled, as that can be a means of transmission of potential pathogen. 

Declaration: This study did not involve any animal or human participant and thus ethical approval was not applicable.
DISCLAIMER (ARTIFICIAL INTELLIGENCE)
Authors hereby declare that NO generative AI technologies and text-to-image generators have been used during the writing or editing of this manuscript.
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