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Abstract: Enterococci are opportunistic pathogens causing a variety of infections in man. Five hundred and twenty 
samples, from eleven fast food outlets comprising of food, table-top and palm of food handlers were examined for the 
presence of enterococci. Out of the 520 samples investigated, 211(40.6%) were positive for enterococci. Among these 
samples, the highest contamination was recorded in the palm of the food handlers (51.7%), while the least was in the table-
top (11.8%). Of all 211 strains of enterococci isolated, Enterococcus faecalis was the most predominant (55.0%), followed 
by E. faecium (30.8%) and E. gallinarum (14.2%). This study has revealed the prevalence of E. faecalis and other species 
of Enterococcus in the fast food outlets in Osun State, Nigeria. Although, the E. faecalis in this study showed acquired 
resistance traits to a number of antibiotics, they did not generally show resistance to the clinically important antibiotics, 
ampicillin or vancomcin, and a low incidence of resistance towards gentamycin and penicillin was observed. The presence 
of E. faecalis is an evidence of poor hygiene condition of some of the fast food outlets surveyed. Though, their identities 
were not revealed, the eatries concerned were communicated on the need to comply with the rules of hygiene/good 
manufacturing practices. The results of this study reveal the need for inspection programme for catering premises for 
public health protection. [New York Science Journal. 2010; 3(1):70-75]. (ISSN: 1554-0200). 
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Introduction 

Recent years have witnessed increased interest 
in enterococci not only because of their ability to cause 
serious infections such as endocarditis, bacteremia, intra-
abdominal and urinary tract infection (UTI), but also 
because of their increasing resistance to many 
antimicrobial agents (Moellering, 1992; Teixeira & 
Facklam, 2003).Enterococcus which is an indigenous 
flora of the intestinal tract, oral cavity and the 
genitourinary tract of humans and animals, are known to 
be relatively avirulent in healthy individuals, but have 
become important opportunistic pathogens, especially in 
hospitalized patients (Saxena et al., 2003).In Italian 
hospitals where active surveillance is operative, 
enterococci are the third most common cause of 
infections and cause mainly urinary tract infections 
(UTIs) and blood infections (Moro et al., 2001). 
Enterococci can readily be isolated from a range of food 
sources, including varieties of meat and dairy products. 
They are often a constituent of some mixed starter 
strains used commercially (Svec et al., 2001; Klein, 
2003.).                                  
           Industrialization, mass fast-food production and 
human migration have disseminated and increase the 
incidence and severity of food-borne diseases world over 
(Klein, 2003). Eaton and Gasson (2001) in a study on the 
incidence of known virulence factors in medical, food 
and dairy starter Enterococcus strains, reveals that starter 
strains acquired additional virulence determinants from 
medical strains. Among the dozen of E. faecalis putative 
virulence factors reported, sets of known and potential 
virulence factors (e.g. aggregation substance, 
enterococcal surface protein [Esp], cytolysin toxin [Cyl], 
and gelatinase [GelE]) are widespread among various 
collections of isolates including food-associated isolates 
(Eaton and Gasson, 2001; Franz et al.,2001; Archimbaud 
et al.,2002; Creti et al., 2004).The findings that 

E.faecalis virulence genes are detected in food- 
associated isolates calls for safety assessment measures 
(Eaton and Gasson, 2001; Franz et al.,2001; Creti et 
al.,2004). 

While many studies have assessed the diversity 
and antibiotic resistance (AR) of enterococci in food, the 
majority have focused on food before preparation and 
cooking (Franz et al., 2003; Giraffa 2002; Klein, 2003) 
during which many microorganisms and associated 
genes are likely destroyed. Only a few studies have 
evaluated enterococcal contamination in ready-to-eat 
foods (RTEFs), and these included cheese (Gelsomino 
et al.,2003; Giraffa, 2002), famented sausages and 
produce (Franz et al., (2003); Johnston and Jaykus, 
2004).However, RTEFs such as meals from fast-food 
restaurants that are very  commonly consumed in 
developed countries, have not been assessed for the 
frequency and level of enterococcal contamination nor, 
as a source of  a possible influx of AR and virulence 
genes to the resident microbial community in human 
digestive tract. 

In this study the prevalence and diversity of 
enterococci in RTEFs (Fried-rice/Jolof-rice, Chicken 
meat, Salad, Meatpie, Samosa); palm of food handlers 
and environment (table-top) from fast-food restaurants 
as well as enterococcal AR pattern were evaluated. 
                
 
Materials and Methods 

A total of 520 samples comprising; food, table-
top and palm were collected from eleven fast food 
outlets in major towns and cities of Osun State. Samples 
were collected twice every week, for a period of three 
Months. Food samples were collected into sterile 
specimen bottles with tight screw caps while, both table-
top and palm samples were collected with separate 
sterile swab stick. All samples were immediately labeled 
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before taken to the laboratory in an ice-packed container. 
The samples were processed for the isolation of 
Enterococci within an hour after collection. They were 
plated on peizers Enterococcus selective agar which is a 
bile-esculin medium and incubated at 370C for 24 hours. 
Pure cultures of the isolates were kept on nutrient agar 
slants at 4oC until used. 
 
Identification and speciation 

Identification and speciation of Enterococcal 
strains were done by using conventional physiological 
tests devised by Facklam and Collins (1989) and other 
biochemical tests as described by Desai et al., (2001).  
 
Antibiotics Susceptibility Test 

Susceptibility of the Enterococci isolates to 
antibiotics was determined using disc diffusion method 
(NCCLS, 2000). The antibiotic multidisc containing 
Ampicillin (16μg), Penicillin (8μg/ml), Tetracycline 
(30μg/ml), Chloramphenicol (30μg/ml), Ciprofloxacin 
(5μg/ml), Erythromycin (8μg/ml), Gentamycin 
(10μg/ml) and Vancomycin (30μg/ml) (Abtek Biological 
Lts, U.K.) were used. 
 
Results and Discussion  

Two hundred and eleven strains of Enterococci 
were isolated from a total of 520 various samples from 
fast food outlets. The prevalence rate was 40.6%.The 
most frequent sources of Enterococci were found to be 
palms of the food handlers (51.7%), followed by food 
items (36.5%),while the least was table-top 
(11.8%)(Fig.1). Among 211 isolates of Enterococci, 
only 116 (55.0%) were E. faecalis, 65 (30.8%) were E. 
faecium, while the rest 30(14.2%) were E. gallinarum. 
The distribution of isolates among the various samples 
examined is presented in fig. 2 - 4 respectfully. This 
result follows the distribution pattern of enterococcal 
isolates from food/fast-food restaurants; with E. faecalis 
predominates in the studies of Macovei and Zurek, 
(2007).Antibiotic susceptibility test results reveal that 
most of the isolates have acquired resistance to a number 
of antibiotics. High resistance rate was recorded against 
chloramphenicol, followed by tetracycline, erythromycin 
and ciprofloxacin. This confirms the findings that AR E. 
faecalis strains are detected in food-associated isolates 
(Eaton and Gasson, 2001; Franz et al., 2001; Creti et al., 
2004) Low incidence of resistance was recorded for the 

isolates to gentamycin and penicillin; while total 
susceptibility of the isolates was observed for ampicillin 
and vancomycin.    

Many strains of Enterococci can act as 
opportunistic pathogens causing variety of infection 
leading to disease of economic and public health 
importance (Murray, 1990). The implication of the 
results obtained in this study has shown that E. faecalis 
and other Enterococcus species are common 
contaminants in Nigerian fast food outlets. These 
findings suggest that some of these canteens are of poor 
hygiene quality. This is similar to the works of Costa-
Cruz et. al., (1995), who reported isolation of E. faecalis 
in food canteens in Brazil; and Macovei and Zurek, 
(2007).Eaton and Gasson, (2001) also, reported 
incidence of Enterococci in food. Agboola, (2007) had 
previously reported the isolation of E. faecalis in clinical 
specimens in Nigeria. However, much has not been 
documented on incidence of E. faecalis in food or 
canteens in Nigeria. The contamination must be 
attributed to the poor hygiene practices of the food 
handlers which include non-disinfection of their hands 
before and after food processes, upon returning from 
toilet, lack of disinfection of table-tops, before and after 
daily use by the customers. This postulation is supported 
by the previous report on the isolation of Salmonella 
species and Escherchia coli from hands of food vendors 
and food canteens in Nigeria (Famurewa and Moro, 
1989; and Famurewa et. al., 2003). 

The results of antibiotic resistance test on 
Enterococci strains isolated from palm of food handlers 
and other samples further, suggested that human diseases 
associated with Enterococci infection (such as 
gastrointestinal disorder) may be a common problem in 
Nigeria but, not reported or misdiagnosed all this while. 
Therefore, in the interest of public health safety, the fast 
food eateries operator must comply with rules of hygiene 
at all time. The regulatory agencies of foods, like 
national agency for food and drug administration control 
agency (NAFDAC) and states’ ministry of health should 
be aware of E. faecalis in our fast food outlets, for the 
purpose of re-enforcement of conformation with 
microbiological standard in canteens, because of their 
capacity to spread diseases easily within a large 
population.  
 

 
Table 1: Resistance of E. faecalis, E. faecium and E. gallinarum strains isolated from  
fast food outlets samples to selected antibiotics.  
 
Antibiotics   E. faecalis (n = 116) E. faecium (n = 65)  E. gallinarum (n = 30) 
   (%)   (%)   (%) 
Ampicillin  0   0   0 
Tetracycline  47   12   3 
Chloramphenicol  56   15   5 
Penicillin  4   3   0 
Ciprofloxacin  20   16   10                                                              
Erythromycin  35   40   15 
Gentamycin  9   2   0 
Vancomycin  0   0   0  
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Figure.2:Ditribution of E. faecalis among the samples collected from fast food outlets 
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Figure.1: Distribution of Enterococcus species among various samples collected from fast food outlets.  
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Figure 4: Distribution of E.gallinarium  among samples from fast food outlets 
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Figure.3: Distribution of E.faecium among various samples from fast food outlets  

0 

5 

10 

15 

20 

25 

30 

35 

40 

1 2 3 4 5 6 7 8 9 10 11 Total
Fast food eatries

 F
re

qu
en

cy
 o

f o
cc

ur
re

nc
e 

(x
) 

  

E. faecium in Food sample

E. faecium inTable-top sample

E. faecium in Palm sample



New York Science Journal, 2010;3(1)                                  Olawale, et al.,Prevalence ofAntibiotics 

http://www.sciencepub.net/newyork                                                    newyorksci@gmail.com 74

  
Correspondence to:Olawale,Adetunji,Kola 
Osun State Polytechnic,Iree. 
P.O.Box.1982, Osogbo.Nigeria.   
Phone:  +234 805 192 796 2; 706 387 100 7 
E-Mail: akolawale@yahoo.com 
 
References 
 
Agboola, A.J., Incidence of Nosocomial  
          Pathogens on Hospital Beddings B.Sc.    
          Thesis. University of Ado-Ekiti, Nigeria.  
          2007. 
 
Archimbaud, C.N. Shankar, C. Forestier, A.  
         Baghdayan,M S Gilmore, F Charbonne  
         and B Joly. In vitro adhensive properties  
         and virulence factors of Enterococcus  
         faecalis   strains. Rcs. Microboil. 2002.  
        153:75-80. 
 
Costa-Cruz, J.M., M.L. Grdoso and D.E.  
        Marques; Intestinal: Parasites in    
        School Food handlers in the city of 
        Uberlanda, Minas Gerais, Brazil. Rev. 
        Inst. Med. Trop. Saopaulo. 1995.37 :    
        191-196. 
  
Creti, R, M. Imperi, I Bertuccini, F. Fabretti, G.       
        Orefici,R Di Rosa and L Baldassarri Survey for         
        virulence determinant among Enterococcus  
        faecalis isolated from different sources J. Med.     
        Microbiol.2004. 53:13-20. 
 
Desai, PJ, Pandit, D, Mathur, M. Gogate A.  
        Prevalence, Identification and Distribution of  
        various species of Enterococci isolated from  
        clinical specimens with special reference to  
        urinary tract infection in catheterized patients,  
        Indian J. Med. Microbial. 2001.19:132-7. 
 
Eaton T.J., and M.J. Gasson. Molecular  
       Screening of Enterococcus virulence  determinants  
       and potential for genetic exchange between food        
       and medical isolates, Appl. Environ. Microbial.      
       2001. 67:1628-1635. 
 
Facklam, R.R.and Collins M.D. Identification of  
       Enterococcus species isolated from Human   
       Infection by a Conventional Test Scheme. J. Clin.   
       Microbial. 1989. 27:731-734.  
 
Famurewa,O and Moro, D.D. Incidence of  
        Salmonella and Intestinal Worms in Food   
        handlers in Ado-Ekiti, Nigeria Acta. Med. Pat.   
        Infect.et.Trop.1989. 8:5-9.  
 
Famurewa, O.,Oyagade, J. O., Femi-Ola, T.O. and  
       Laleye, S.A.. Assessment of microbial quality of   
       ready-to-eat food retailed in Ado-Ekiti.  
       NISEB Journa. 2003. 3:71-77. 
 
Franz, C.M.,A.B Muscholl-Silverhorn, N.M. Yousif,   
        M. Vancanneyt, J. swings and Holzapfel. Incident   

        of virulence  factor and antibiotic resistance  
        among enterococci isolated from food. Appl.   
        Environ. Microbiol. 2001. 67:4385-4389. 
 
 Franz, C.M.A.P., Stills, K.H. Schleifer, and W.H.  
         Holzapfel. Enterococci in foods-a    
          conundrum for food safety. Int. J. Food   
          Microbiol. 2003    88:105-122. 
        
Gelsomino, R., M. Vancanneyt, T. M. Cogan, and J.  
          Swings.  . Effect of raw –milk cheese   
          consumption on the enterococcal flora of human   
          feces. Appl. Environ. Microbiol. 2003.69:12-  
          319.   
                                                  
Giraffa, G. Enterococci from foods FEMS   
          Microbiol Rev.2002.26:163-171 
 
Johnston, l.M., and L.A Jaykus..  Antimacrobial  
          resistance of Enterococcus species isolatedfrom  
          produce. Appl. Environ. Microbiol.2004.     
          70:3133-3137 
       
 Klein, G..Taxonomy, Ecology and Antibiotic  
          Resistance of Enterococci from food and the   
          gastro-intestinal Tract. Int. J. Food microbial.   
          2003. 88:123-131.  
Macovei, L. and L Zurek. Influx of Enterococci  
           and Associated Antibiotic Resistance and  
           Virulence Gennes from ready to eat Food to the  
           Human Digestive Tract. Applied and  
           Environmental Microbiology. American Society  
           for Microbiology. 2007. 
 
 
Murray, B.E. The life and times of Enterococci.   
          Clin.  Microbial. Rev. 1990. 46 – 65 
 
Moellering, R.C. Jr. Emergence of Enterococci as  
           a Significance Pathogen. Clin. Infect. Dis.   
            1992.14:1173-1178.  
 
Moro, M.L., Gandin, C., Bella, A., Siepi, G. &  
            Petrosillo,N. A national survey on the    
            surveillance and control of nosocomial   
            infections in public hospitals in Italy (Rapporti   
            ISTISAN 01/4). Rome: Instituto superiore di   
            sanita (in Italian). 2001. 
 
 National Committee for Clinical Laboratory Standards   
           Performance standards for Antimicrobial disk   
           susceptibility tests, 7th edition, approved     
           standard M2-A7. Committee for Clinical   
           Laboratory Standards. 2000. Wayne, PA.  
 
 
Saxena, S. Prakash, S.K., Malik, V.K. & Mathur, M.D.  
           Vancomycin resistant Enterococcus in  
            nosocomial urinary tract infections. Ind. J.  
            Pathol. Microbiol. 2003. 46:256-258. 
 
Svec, P., Devriese, L. A., Sedlacek, I., Baele, M.,  
           Vancanneyt, M., Haesebrouck, F., Swings, J. &   



New York Science Journal, 2010;3(1)                                  Olawale, et al.,Prevalence ofAntibiotics 

            Doskar,J. Enterococcus haemoperoxidus sp.  
            and Enterococcus Morsviensis  sp. now.,  
            isolated from water. Int. J. Syst Evol.  
            Microbiol. 2001. 51:1567-1574. 
                              
 
 
 

Teixeira, L.M and Facklam, R.R. Enterococcus .In   
           manual of clinical microbiology. Edited by P.R  
            Murray, E J Baron, J. H Jorgensen, M.A.P   
            Faller & R.H. Yorkem Washington D.C:   
            American society for microbiology. 2003.8th  
            Edn.422 -433 
 
 

 
              
 
 
7/5/2009 

http://www.sciencepub.net/newyork                                                    newyorksci@gmail.com 75


