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Bacteriological Examinations

Isolation and identification of Staph. aureus were performed according to the National Mastitis
Council (1992) recommendations on examination of quarter-milk samples. Briefly, immediately
after delivery, the milk samples were inoculated on blood agar plates (Difco, Detroit, MI) and
followed by on mannitol salt agar (Difco, USA) plates, which were divided into 4 sections. A 10
JlL loop was used to streak the milk sample, and 6 to 8 lines were made in one agar section.

Samples were incubated for 24 to 72 h at 3rC and examined for bacterial growth. Pure cultures

were further examined for morphological (convex elevation and smooth margin), staining, and
cultural characteristics, and for biochemical reactions according to standard keys. Staphylococci
were studied in particular for hemolysis and coagulase production. Coagulase testing was
performed according to a tube method using oxalated rabbit plasma in a 1: 10 dilution in a nutrient
broth (Arbeit, 1988). Only typical colonies identified as Staph. aureus were stored in cryogenic

vials containing 1 mL oftrypticase soy broth containing 15% glycerin at -80°C.

Antibiotic Susceptibility Testing

Before antibiotic susceptibility testing (NCCLS, 2002), the isolates were revived by subculturing

on blood agar base (Difco) at 35°C for 24 h. The isolates were tested for their susceptibility to 5

different antimicrobial drugs: methicillin (Met), vancomycin (Van), kanamycin (Kan),
chloramphenicol (ChI) and tetracycline (Tet). The antibiotic disks (Oxoid, Amsterdam, The
Netherlands) were gently pressed to ensure contact with the inoculated Mueller-Hinton agar

surface, and the plates were incubated at 35°C. The plates were examined after 18 h and the zones

of inhibition were measured to the nearest millimeter. The interpretive breakpoints for resistance
were determined according to the standard table provided by the manufacturer of the antibiotic
disks, and the isolates were reported as susceptible, intermediate, or resistant. For quality control,
Staph. aureus ATCC 25923 was used as control strain. It should be pointed out that the
interpretive breakpoints used were originally developed for human infections.

Results

A total of 50 milk samples from various sources were cultured for S. aureus; 24.0% of the
samples tested were from fresh cow milk samples, 26.0% were from pasteurized milk samples,
26.0% were from goat milk samples, 12.0% were from yogurt samples and 12.0% were from

cheese samples. S. aureus was isolated from a total of 5 (10.0%) of the 50 samples (Table 1).
From all the 50 samples, 35 samples had growth on tryptic blood agar. When those colonies were
subcultured, 21 samples had growth on the mannitol salt agar which is a selective media for
Staphylococcus aureus. When those colonies subjected to biochemical characterization which
involves Gram staining, hemolysis coagulase and catalase test, only 5 samples showed positive
result for all the three tests. The samples that were positive for S. aureus include 4 fresh cow milks
and 1 pasteurized milk (Table 1).

Overall, 6.0% of the S. aureus were susceptible to all of the antimicrobial agents tested. All
the S. aureus isolates from sample 2, 10 and 14 were susceptible to methicillin, vancomycin,
kanamycin, cWoramphenicol and tetracycline. Of the 5 S. aureus isolates, isolate from sample 29
was resistant to 2 antimicrobials drugs (methicillin and vancomycin) and isolate from sample 18
showed intermediate response to tetracycline (Figure 1) .
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