
Enterococcus are ubiquitous microorganisms, which are found in the normal intestinal 
flora of many organisms including humans, as well as in the soil, in the natural water 
and on vegetables. They may cause food contamination, and play important roles in 
such dairy products as cheese. Enterococci occur and grow in a variety of cheeses, 
especially artisanal cheeses produced in Southern Europe (Freitas et al.,1999); in 
some cases, they are the predominant microorganisms in the fully ripened product 
(Sarantinopoulos et al., 2001); in many cheese varieties the growth of enterococci 
contributes to ripening and development of the final product flavour (Franz et al., 
1999). The beneficial roles of enterococci in cheese and their useful biotechnological 
traits (bacteriocin production and probiotic characteristics) has led to inclusion of 
enterococcal strains in certain starter cultures (Franz et al., 1999; Giraffa, 2002). 
Several enterococcal species possess the ability to grow under adverse conditions, 
and are resistant to some antibiotics - which raises a public health concern and 
constrain application in the Food Industry.   
The main purpose of this study was to identify enterococcal strains isolated from a 
traditional Portuguese cheese (Terrincho Cheese) and determine their susceptibility to 
some antibiotics.  

!  Origin of bacterial isolates 

A total of 73 bacteria isolated from samples of various 
dairy products: milk, whey, curd and cheese were 
studied. 

The cheese samples were taken at different stages of 
ripening: 0, 1, 4, 7, 14, 28, 45 and 60 days. 

!   Phenotypic characterization 

!   conventional tests 

  all isolates were initially tested for: 

  colony morphology in KAAA 

  Gram staining 

  catalase production 

  growth in BHI at 10°C and 45°C 

  growth in BHI with 6.5% NaCl 

  growth in BHI at pH 9.6 

  production of a yellow pigment in TSA 

  aesculin hydrolysis in KAAA 

  haemolysis in blood agar 

!   the API 20 Strep chemotaxonomical system was also used  

!  Susceptibility to antimicrobial agents 
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Conventional tests 

Product 
Nº of 

Isolates 
Catalase  

production 
Growth at  

10ºC 
Growth at  

45ºC 
Growth in 

6.5% NaCI 
Growth at 

pH 9.6 
Aesculin 

hydrolysis 
Haemolysis 

Cheese 60 - + + + + + - 

Whey 6 - + + + + + - 

Curd 4 - + + + + + - 

Milk 3 - + + + + + - 

Product 

Number of strains 

E. faecium E. durans E. faecalis N.I. 

Cheese 26 25 2 7 

Whey 4 1 0 1 

Curd 1 3 0 0 

Milk 3 0 0 1 

TOTAL 33 29 2 9 

Table 1 – Results of the conventional assay tests of the bacterial isolates from various dairy products 

Table 2 – Results of the identification of the bacterial isolates using the API 20 Strep 
 assay kit 

N.I. – not identified   

+: positive test, -: negative test 
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All isolates (catalase-negative, Gram-positive cocci) grew at 10ºC, at 45ºC, in the 
presence of 6.5% NaCl and at pH 9.6, as shown in Table 1. None of the strains 
exhibited haemolytic activity in blood agar, and only four strains isolated from 
cheese, three isolated from whey and one isolated from milk showed production of 
a yellow pigment in TSA. These 8 isolates were further identified as Enterococcus 
faecium. 

From the 73 bacteria isolated from dairy products, 33 were identified as 
Enterococcus faecium (45.2%), 29 as Enterococcus durans (39.7%), 2 as Enterococcus 
faecalis (2.74%) and 9 (12.3%) produced a doubtly result (see Table 2). 

AMX: amoxicillin, OX: oxacillin, P: penicillin, PIP: piperacillin, GM: gentamicin, S: streptomycin and VA: vancomycin 
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Among the 73 isolates studied, the majority was sensible to amoxicilin, by the disk-
diffusion method. All isolates were found to be oxacilin resistant, as expected since 
this resistance is intrinsic in enterococci. Gentamicin resistance occurred in 13 
strains, and the Streptomycin resistance was observed in 70 strains (see figure 1). 
This resistance to aminoglycosides is not significant since the concentrations of the 
antibiotics assayed were not high. 
Almost all strains were susceptible to vancomycin. Hence, the resistance to 
vancomycin, which is a common trait for enterococci of nosocomial origin, is not 
present among these dairy isolates. 

Figure 1 – Antibiotic resistance profiles of the strains   
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