
Origin of bacterial isolates 
A total of 73 enterococci were isolated from various dairy products 
(milk, whey, cheese curd and cheese) using kanamycin aesculin 
azide agar.  

From each dairy sample, colonies with different morphologies were 
selected and afterwards identified. Three apparently different 
colonies were isolated from milk, 4 from cheese curd and 6 from 
whey. 

 A total of 60 colonies were isolated from cheese - 15 colonies were 
taken from four producers (cheese with 30 d of ripening) and 45 from 
another producer (samples with different stages of ripening: 0, 1, 4, 
7, 14, 30 and 60 days). 

Identification 
Isolates were presumptively identified as enterococci by testing 
catalase production, Gram staining, hydrolysis of aesculin, growth at 
10ºC and 45ºC, growth with 6.5% NaCl, growth at pH 9.6 and 
haemolysis in blood agar. 

Species identification was performed by a multiplex PCR using 
primers (Dukta-Malen et al., 1995; Clark et al., Satake et al., 1997) and 
conditions previously described (Satake et al., 1997). 

Enterococcus are part of the natural microflora of certain traditional 
cheeses, where they play an important role toward development of suitable 
organoleptic characteristics during ripening. This beneficial role led to the 
inclusion of Enterococcal strains in certain starter cultures (Giraffa, G., 
2002). The positive influence of enterococci in cheese seems due to 
specific biochemical traits such as lipolytic activity, citrate utilisation, and 
production of aromatic volatile compounds (Giraffa, G., 2003). 

It has been suggested that food animals may be a reservoir of resistant 
enterococci, and of resistant genes capable of being transferred to humans 
through the food chain. 

The purpose of this study was to assess the ocurrence of resistance to 
different antibiotics of enterococci found in Terrincho Cheese. 
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Table 1: Susceptibilities to antimicrobial agents of the enterococci 
isolated   

Enterococcus durans (48%) and Enterococcus faecium (37%) were 
the most frequently identified species (see Fig. 1). The species 
pattern between producers showed great variability (Fig. 2). 

Our results suggests that Terrincho Cheese is not an important 
reservoir of resistant enterococci, although the absence of genes 
coding for antibiotic resistance cannot be ruled out. 
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Fig. 1: Distribution of the identified species (%) 

Fig. 2: Distribution of enterococci species between dairy products and 
producers (P1, P2, P3 and P4) 

The majority of the isolates showed susceptibility to all antibiotics. 
Resistance to tetracycline was observed in one of the E. faecalis and in the 
only E. gallinarum isolates, pertaining to the same producer and ripening 
stage (see Table 1). Resistance to ciprofloxacin (MIC=4mg/L) was observed in 
four of the E. faecium isolates from three different producers (see Table 1). 

Susceptibility testing 
MICs of vancomycin, teicoplanin, ampicillin, tetracycline, 
erytromycin, ciprofloxacin, chloramphenicol, gentamicin, 
streptomycin, kanamycin, linezolid and nitrofurantoin were 
determined by the agar dilution method following the National 
Committee for Clinical Laboratory guidelines (NCCLS, 2003) 


