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working in Abattoirs could be potential sources of infections of many
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public health bacteria. This study evaluated the frequency and
susceptibility profile of three Gram negative bacterial isolates from
aprons of meat vendors an Abattoir in Awka, South-eastern Nigeria.
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isolated from the aprons was 43, the predominant was Escherichia coli
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(44.2%), followed by Shigella (39.5%) and Salmonella spp (16.3%).
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The isolates were resistant to almost all the tested agents except
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levofloxacin and the isolates recorded 100% resistance to the betalactams (ampicillin, ceftriaxone and cefuroxime). This study confirmed

the presence of multidrug resistant Escherichia coli, Shigella and Salmonella on the apron of
meat vendors in abattoirs in Awka. These public health important bacteria from food handlers
may pose significant risk on the consumers. It is therefore essential for our government to
implement food handlers training on food safety, conduct periodic medical checkup and
regular monitoring of personal hygiene.
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INTRODUCTION
Aprons are worn by the meat vendors to maintain hygiene and protect clothes from spills,
wear and tear. However, because of their frequent contact during animal slaughter, transfer
and sales of meat, as well as poor personal hygiene/sanitization, the aprons may be potent
fomites for the spread of many bacteria.[1,2] Poor personal hygiene amongst meat handlers
and the inadequate handling of meat products in abattoirs are possible sources of acquiring
microbial pathogens that cause food borne infections.[3] Meat handlers who harbor bacteria
may contaminate meat with their fingers during processing, and finally to infection of
consumers. It is on record that cross-contamination is a crucial factor in the outbreaks food
borne diseases/infections.[4-5] Food borne diseases are widespread and are of great public
health concerns.[3,6] Microbes that are inherent microflora in animals’ tissues, air, and
environment are possibly contaminants of meat surfaces. Contamination could be due to
unhygienic slaughtering, handling as well as processing of the meat products.[7] Surfaces
contaminated with microbes run the potential risk of transmission of the pathogens to food
during processing. Thus Food borne diseases/infections due to contact with hands and
surfaces depends greatly on the level of contamination.[2]
Studies have demonstrated that meat handlers harbor well-recognized food-borne pathogens
such as Salmonella spp. and Escherichia coli asymptomatically.[8-9] Therefore meat vendors
with poor personal hygiene and inadequate knowledge working in abattoirs could be potential
sources of infections of many enteropathogenic bacteria.[2] This study is therefore aimed at
assessing the incidence of Salmonella, Shigellia and E.coli as

public health important

bacteria and their antibiotic susceptibility pattern on the aprons of meat vendors in an
abattoir in Awka, Anambra Nigeria. The significance of this study lies on the fact the meat
vendors may transfer resistant strains from apron to raw meat and finally to the consumers.
METHODS
2.2.1 Sample collection
One hundred (100) samples were collected an abattoir from the aprons of meat
sellers/vendors using sterile swab sticks. The collected samples were processed within 2h
after collection at the laboratory section of Department of Pharmaceutical Microbiology and
Biotechnology, Nnamdi Azikiwe University, Awka, Nigeria.
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2.2.2. Sample culturing and purification
The swab sticks containing the samples were swirled into the sterile nutrient broth and
incubated at 37ᵒC for 24 hours. Following the incubation, the bacterial isolates were purified
by growing/inoculating them in different bacteriological media: MacKonkey agar (E.coli)
and salmonella –shigella agar (SS Agar). The characteristic bacteria observed on these media
were aseptically isolated and subjected to microscopical and appropriate biochemical tests for
proper identification.
2.2.3 Identification and confirmation of Isolates
The various isolates obtained were characterized by subjecting them to morphological
(colonial morphology), and biochemical tests.[10] The isolates were then Gram stained and the
following biochemical tests were carried out to further identify the organisms to species
level: Catalase test, Coagulase test, citrate, urea, Indole test and Oxidase test.
2.2.4 Antimicrobial screening/sensitivity studies
Antimicrobial susceptibility pattern of the bacterial isolates were evaluated using the KirbyBauer disk diffusion assay following the guidelines of Clinical Laboratory Standard Institute
(CLSI) 2005[11] as described by Akbar and Anal 2013.[6] Antibiotic disc (Oxoid, UK)
containing the following antibiotics was used: Cefriaxone 30µg, Levofloxacin 5µg,
Gentamycin 30µg, Azithromycin 15µg, Cefuroxime 30µg and Ampicillin (10µg), Each
antibiotic disc was placed over the lawn and incubated at 37ᵒC for 24hours. Then the clear
zone around each antibiotic disc was measured in millimeter and recorded.
RESULT
The aprons worn by the meat vendors were contaminated by various bacteria, many of which
had been identified as food borne pathogens. Total Gram negative bacteria recorded from the
aprons is 43 bacterial isolates. Of the 43 that were positively identified to be contaminated the
predominant was Escherichia coli (44.2%), followed by Shigella (39.5%) and Salmonella spp
(16.3%) as shown in figure 1.
Figure 2 shows the antibiogram of the Salmonella isolates to some antibiotics. It is observed
that all the isolates were resistant to almost all the tested agents except levofloxacin. The
isolates recorded 100% resistance to beta-lactams (Ampicillin, ceftriaxone and cefuroxime).
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The sensitivity of the isolates of E.coli to the agents is shown in figure 3. Similar to the
antibiogram of the Salmonella spp, the E.coli were equally very resistant to the antibacterial
agents except Levofloxacin and gentamicin that recorded 100% and 47.4% sensitivity.
Shigella spp were also subjected to antibiotic sensitivity study. Their susceptibility profile is
shown in the figure 3. Similarly the isolates were sensitive to levofloxacin (88.2%) and
gentamicin (47.1%) but recorded high resistance to ceftriaxone (70.6%) and Azithromycin
(82.4%).
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Figure 1: Incidence of Gram negative bacterial isolates from Apron of meat vendors.
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Figure 2: Antibiogram of salmonella spp.
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Figure 3: Antibiogram of E.Coli spp.
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Figure 4: Antibiogram of Shigella spps.
DISCUSSION
It has been established that contaminated food is the main source of transmission for many
pathogenic bacteria. It is the major cause of enteric diseases in developing countries. Several
studies have demonstrated that meat handlers harbour microorganisms especially bacteria
asymptomatically.[8-9] Meat handlers with poor personal hygiene and inadequate knowledge
working in establishments like abattoir could be potential sources of infections of many
enteropathogenic bacteria.[3] Likewise, meat handlers who harbour pathogenic bacteria may
contaminate foods with their fingers/aprons during food processing, and finally to infection
of consumers.[7]

www.wjpps.com

Vol 5, Issue 4, 2016.

273

Ugwu et al.

World Journal of Pharmacy and Pharmaceutical Sciences

In this study, aprons swab culture from meat vendors were investigated for the presence of
food borne Gram negative bacteria. The result showed positive for public health important
bacteria such as Salmonella spp, shigella and E.coli. Our finding is similar to the report of a
similar study by Eruteya et al. 2012[2] in Portharcourt, South-south Nigeria. They recorded
high level of E.coli and Salmonella among other bacterial spps. from aprons of meat vendors.
Presence of these public health important bacteria from food vendors may pose significant
risk on the consumers. S. Typhi is one of the principal causes of food and water borne
gastroenteritis in human. The WHO had estimated that 16 million new cases of typhoid fever
are recorded annually worldwide. Salmonellosis and shigellosis remain a major public health
problem across the globe.[1,13-14] Similarly the Centers for Disease Control and Prevention
(CDC) estimates that 48 million cases of food-borne illnesses occur in the United States
annually. Many of these illnesses are caused by Salmonella spp. and E. coli. The situation is
worsened by the production of toxins by E. Coli.[9,15-16] The high isolation rate of Shigella
(39.5%) as compared to salmonella (16.3%) among the bacterial isolates points to the fact
that the sanitary practices among the meat vendors are not satisfactory. This is because
Shigella organisms do not have any natural reservoirs in animals and can only spread from
person to person.[12] In addition, Salmonella species which are flora of intestinal tract of
animals and humans, expectedly would have recorded a higher carriage among food handlers.
The antibiotic sensitivity profiles of the bacterial isolates are presented in figures 2-4. It is
alarming that all the bacterial isolates were so resistant to commonly used agents. However, it
must be mentioned that all the isolates had strains that were sensitive to levofloxacin and
moderately sensitive to gentamicin. Thus levofloxacin was the most active of all the
evaluated antibiotics. Our finding is in line with a study conducted by Sultana et al .2014.[17]
They reported a similar 0% resistance of food borne isolates to levofloxacin. Almost all the
isolates of Salmonella spp and E.coli recorded 100 % resistance to beta-lactams (ampicillin,
ceftriaxone and cefuroxime) and other commonly used agents. Similar resistance profiles of
Salmonella spp to commonly used agents have also been reported.[3,12] This resistance to the
beta-lactams may be due to enzymatic activity. Extended-spectrum β-lactamases (ESBLs)
have been found in the members of Enterobacteriaceae. Gelinski et al[18] recently reported
that there is increasing number of enterobacterial strains producing ESBLs. Extended
spectrum β-lactamases (ESBLs) enzymes have been identified in large numbers from
different regions and are significantly detected in various E. coli strains. Mo et al. 2014[19]
stated that even in the absence of selective pressure from antimicrobial agents cephalosporin
resistance has developed in Escherichia coli. The incidence of ESBL-producing
www.wjpps.com
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environmental Salmonella isolates is on the increase.[18,20] The multi-antibiotic resistance
profile of the isolated bacteria is suggestive that they can overcome the likely sanitary norms
practiced by the vendors and might originate from the vendors body as frequent antibiotic use
might favor development of resistance in bacteria Eruteya et al, 2012.[2]
CONCLUSION
Isolation of multidrug resistant public health important bacteria E.coli, Salmonella, Shigella
from apron of meat vendors poses significant risk on the consumers. There is thus, urgent
need for applying proper hygienic practices among the food vendors as we equally
recommend the use disposable aprons by the meat vendors as these will restrict transfer and
the spread of food borne pathogens.
REFERENCES
1. Prescott LM, Harley JP, Klein DA. Microbiology (7th ed.). McGraw-Hill Companies,
New York, 2008; 820-850` 0.
2. Eruteya, O. C., Akpan, S. A and Ubogu, M Antibiotic sensitivity of bacteria isolated from
aprons of beef vendors in Port Harcourt, Nigeria. African Journal of Food Science, 2012;
6(15): 401-406.
3. Akagha TN, Gugu TH, Enemor EC, Ejikeugwu PC, Ugwu BC and Ugwu MC. Prevalence
and Antibiogram of Salmonella species and Staphylococcus aureus in Retail meats sold in
Awka

metropolis,

Southeast

Nigeria.

International

Journal

of

Biological

&

Pharmaceutical Research, 2015; 6(12): 924-929.
4. Käferstein F, Abdussalam M. Food safety in the 21st century. Bull World Health Organ.,
1999; 77: 347-351.
5. Moore G, Griffitf C, Fielding L .A comparison of traditional and recently developed
methods for monitoring surface hygiene within the food Industry: a laboratory study.
Dairy Food Environ. Sanitation, 2001; 21: 478-488.
6. Akbar A, Anal AK. Prevalence and antibiogram study of Salmonella and Staphylococcus
aureus in poultry meat. Asian Pac J Trop Biomed, 2013; 3(2): 163-168.
7. Elhadi N. Prevalence and antimicrobial resistance of Salmonella spp. in raw retail frozen
imported freshwater fish to eastern province of Saudi Arabia. Asian Pac J Trop Biomed,
2014; 4(3): 234-238.

www.wjpps.com

Vol 5, Issue 4, 2016.

275

Ugwu et al.

World Journal of Pharmacy and Pharmaceutical Sciences

8. Senthilkumar B, Prabakaran G. Multidrug resistant Salmonella typhi in Asymptomatic
Typhoid carriers among food handlers in Namakkal district, Tamil Nadu. Indian J Med
Microbiol, 2005; 23: 92-94.
9. Archana Iyer, Taha Kumosani, Soonham Yaghmoor, Elie Barbour, Esam Azhar, Steve
Harakeh. Escherichia coli and Salmonella spp. in meat in Jeddah, Saudi Arabia J Infect
Dev Ctries, 2013; 7(11): 812-818. doi:10.3855/.
10. Cheesbrough M. District laboratory practice in tropical countries. Part 2. Cambridge
University press U.K, 2004; 136-142.
11. Clinical Laboratory Standard Institute, CLSI. Performance Standards for Antimicrobial
Susceptibility Testing; Fifteenth Informational Supplement. CLSI, 2005; document,
100-15.
12. Dagnew Mulat, Tiruneh Moges, Moges Feleke and Gizachew Mucheye. Bacterial Profile
and Antimicrobial Susceptibility Pattern among Food Handlers at Gondar University
Cafeteria, Northwest Ethiopia. J Infect Dis Ther., 2013; 1: 105.
13. WHO. Manual for the laboratory identification and antimicrobial susceptibility testing of
bacterial pathogens of public health concern in the developing world. World Healthm
Organization, Geneva, 2003.
14. Tsen HY, Hu HH, Lin JS, Huang CH, Wang TK. Analysis of the Salmonella
typhimurium isolates from food-poisoning cases by molecular subtyping methods. Food
Microbiol, 2000; 17: 143-152.
15. Saleh I, Zouhairi O, Alwan N, Hawi A, Barbour E, Harakeh S .Antimicrobial Resistance
and Pathogenicity of Escherichia coli Isolated from common Dairy Products in Lebanon.
Ann Trop Med Parasitol, 2009; 103: 39-52.
16. Pui CF, Wong WC, Chai LC, Tunung R, Jeyaletchumi P, Noor Hidayah MS, Ubong A,
Farinazleen MG, Cheah YK, Son R .Salmonella: A food pathogen. Intl Food Res J, 2011;
18: 465-473.
17. Sultana Fouzia , Afroz Kamrunnahar Hafsa, Afroz Jahan, Md. Fakruddin, Suvamoy Datta
.Multi-antibiotic resistant bacteria in frozen food (ready to cook food) of animal origin
sold in Dhaka, Bangladesh. Asian Pac J Trop Biomed, 2014; 1: 268-271.
18. Gelinski Jane Mary Lafayette Neves, Bombassaro Amanda, Baratto César Milton and
Vânia Aparecida Vicente. Resistance to Extended-Spectrum β-Lactamases in Salmonella
from a Broiler Supply Chain Int. J. Environ. Res. Public Health, 2014; 11: 11719-11726.

www.wjpps.com

Vol 5, Issue 4, 2016.

276

Ugwu et al.

World Journal of Pharmacy and Pharmaceutical Sciences

19. Mo, S.S.; Norström, M.; Slettemeås, J.S.; Løvland, A.; Urdahl, A.M.; Sunde, M.
Emergence of AmpC-producing Escherichia coli in the broiler production chain in a
country with a low antimicrobial usage profile. Vet. Microbiol, 2014; 171: 315–320.
20. Kumar Dinesh, Amit Kumar Singh, Mohammad Rashid Ali and Yogesh Chander.
Antimicrobial Susceptibility Profile of Extended Spectrum β-Lactamase (ESBL)
Producing Escherichia coli from Various Clinical Samples .Infectious Diseases: Research
and Treatment, 2014; 7: 1–8. doi:10.4137/IDRT.S13820.

www.wjpps.com

Vol 5, Issue 4, 2016.

277

