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ABSTRACT

This research focused on the isolation and characterization of S. aureus from dairy products
using conventional methods and also on their antimicrobial resistance pattern. A total of50 dairy
samples was used for the isolation of the S. aureus before subjected to an antibiotic susceptibility
test. Of 50 samples examined, 5 (10 %) were contaminated with S. aureus. Sample 29 showed
resistance to methicillin and vancomycin. Sample 18 showed intermediate response to
tetracycline. The other samples were susceptible to all the antibiotics tested. Broth microdilution
test was conducted on all the 5 samples using ampicillin and tetracycline to measure the Minimum
Inhibitory Concentration (MIC). Samples 2, 10, 14, 18 and 29 that were tested with tetracycline
showed MIC of25.00 j.lg/mL, 6.25 j.lg/mL, 6.25 j.lg/mL, 3.13 j.lg/mL and 12.50 j.lg/mL respectively.
The understanding ofantimicrobial resistance ofS. aureus enables the development ofpreventive
strategies to limit the existing resistance and to avoid the emergence ofnew strains ofresistant S.
aureus. This calls for the better control ofsources offood contamination.
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Introduction

Staphylococcus aureus is a versatile pathogen in humans and animals which is responsible for a
diverse spectrum of diseases ranging from minor skin infections to life threatening diseases such
as pneumonia and meningitis (Lowy, 1998). It is also known as one of the most important agents
of food poisoning globally (Genigeorgis, 1989). It has been believed that given a vast array of
effective antimicrobial agents, all bacterial infections were treatable. However, the emergence of
resistance to multiple antibiotics among Staphylococcus aureus has created breaking news for
health practitioners and researchers (Swartz, 1997). It has been reported that shortly after the
introduction of penicillin in 1940s, resistance developed in S. aureus followed by resistance to
methicillin and more recently to glycopeptides such as vancomycin (Monroe & Polk, 2000).

The objective of this study was to isolate Staphylococcus aureus from dairy products which
includes fresh cow milk, pasteurized milk, goat milk, yogurt and cheese, to characterize S. aureus
using conventional methods like Gram staining, coagulase test and catalase test and also to
determine the prevalence of antimicrobial resistance among S. aureus isolated from dairy
products.

Material and Methods

Study Population and Sample Collection

A total of 50 dairy samples (12 fresh cow milk, 13 pasteurized milk, 13 goat milk, 6 yogurt and 6
cheese) from various places in Kedah, Malaysia were analyzed from September 2007 to
November 2007. The samples were collected at dairy farms, groceries and hyper markets. The
samples were refrigerated at 4 °C before subjected to microbiological analyses.
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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) .

82



SASJDHARAN 8<.PREMA

Table 1. Occurrence Of Staphylococcus aureus In Dairy Products

Number of samples
Source Isolate positive for

No %

Fresh cow milk 12 24

Pasteurized mi Ik 13 26

Goat milk 13 26

Yogurt 6 12

Cheese 6 12

Total 50 100

- Negative

Staphylococcus aureus

4

5(10%)

Discussion

Food borne diseases are an important public health problem as its does not only affects human
health, but also has a significant impact on economic and trade issues. The global changes
affecting population growth, lifestyle, international food trade, food production and processing,
agricultural and animal husbandry practices and antimicrobial resistance have posed a threat to the
emergence of food borne diseases. As most of the food borne diseases is not reported, the true
dimension of the problem is unknown (FAOIWHO, 1997).

In Malaysia the incidence of notifiable food borne diseases, namely cholera, typhoid, food
poisoning, hepatitis A and dysentery is less than 5/100,000 population, sporadic in nature and
outbreaks are confined to certain areas only (FAOIWHO, 1997). The increased incidence of food
borne diseases with widespread outbreaks, the emergence of new food borne pathogens and the
development of antimicrobial resistance can be regarded as threats to the food safety.

Susceptible populations of bacteria may become resistant to antimicrobial agents through
mutation and selection or by the acquisition of new genetic material from other resistant
organisms through transformation, transduction and conjugation. In sample 29 (Table 3.3), S.
aureus has become resistant to multiple classes of antibiotics (methicillin and vancomycin) which
can cause serious health problems (Tenover, 2006). However, the assessment of cheeses and
yogurt indicated that they did not contain satisfactory levels of S. aureus at the time of
consumption. Staphylococcal food poisoning due to cheese and yogurt has not been reported to
any great extent to the authorities (Lindqvist et ai., 2001).

Surveillance of food borne diseases is very important to reduce the number of Staphylococcus
aureus occurrences in any food, especially dairy products. An enhanced supervision provides
valuable information in the estimation of the burden of food borne diseases and in the rapid
detection and response to outbreaks. For it to be effective, surveillance of food borne diseases has
to be integrated with food monitoring data along the entire food chain from farm to table, thus
improving the ability to link the pathogen in food to the disease in humans (FAOIWHO, 1997).
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