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This study aimed to detect Burkholderia cepacia complex in raw milk samples of
different dairy animals. A total of 120 raw milk samples of cow’s, buffalo’s, sheep’s
and goat’s milk (30 samples each) were examined for the detection of Burkholderia
cepacia complex (Bcc). It is evident from the approved results that a total of 31 raw
milk samples (25.83%) were positive, representing 5 (16.66%) of buffalo’s milk, 7
(23.33%) of cow’s milk, 10 (33.33%) of sheep’s milk and 9 (30%) of goat’s milk.
Therefore, contaminated milk may serve as a potential source of infection with
Burkholderia cepacia complex which can cause life-threatening pulmonary
infections in patients with chronic granulomatous disease or cystic fibrosis as they
are opportunistic pathogens for humans. The resistance of randomly selected 10 Bcc
isolated strains to five antibiotics was determined using the disc diffusion method,

all isolates exhibited resistance to more than one antibiotic.
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INTRODUCTION

Burkholderia are gram negative non spore
forming aerobic bacilli. They are versatile
microorganisms that inhabit a wide variety of
ecological niches as soil, water, animals and human
respiratory tract (Coenye and Vandamme, 2003).
Burkholderia is an important bacterial genus with a
complex taxonomy that contains species of both
ecological and pathogenic importance, including nine
phenotypically similar species collectively termed
Burkholderia cepacia complex (Bcc) (Luvizotto and
Marcon, 2010). The genus Burkholderia was created
by Yabuuchi (Yabuuchi et al., 1992) and named after
Burkholder who had discovered the genus but
classified it as Pseudomonas (Burkholder, 1950).

Because the pseudomonads are commonly associated
with the spoilage microflora of foods, various studies
have previously identified B. cepacia complex as a
spoilage organism in food. Moreover, Bcc have
emerged as important life threatening opportunistic
pathogen for human particularly in individuals with
cystic fibrosis (LiPuma, 1998a) and patients with
chronic granulomatous disease (Speert et al., 1994).
B. cepacia has also been identified as the causative
agent in some cases of endocarditis (Hirose et al.,
1998) and nosocomial infection  outbreaks
(Kaitwatcharachai et al., 2000).

Animal infections caused by Bcc have been reported
(Berriatua et al., 2001), but in general, its distribution
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in animal infection are not well

documented.

species and

There is a general consensus that the widespread use
of antimicrobial agents has imposed a strong selective
pressure that contributed to the emergence of
multidrug resistant microorganisms (Levy, 2002).
Since Bcc are resistant to most antimicrobial agents,
effective therapies are not straightforward and
management efforts are therefore aimed at prevention
of infection (LiPuma, 1998b). Therefore, the aim of
this study was to detect the incidence of B. cepacia in
raw milk of different species of dairy animals, in
order to assess its potentiality as a source of infection.
Also, to study the resistance of Bcc to antibiotics,
since they display high levels of resistance, therefore,
infections with these microorganisms are difficult to
treat and in some cases result in death.

MATERIALS and METHODS

A total of 120 raw milk samples of cow’s, buffalo’s,
sheep’s and goat’s milk (30 samples each) were
collected from different localities in Assiut
Governorate, Egypt. The samples were transported to
the laboratory at 4°C with a minimum of delay to be
microbiologically examined.

Enrichment procedures: (Moore et al., 2001)

Ten milliliters of samples were aseptically inoculated
into 225 ml of nutrient broth and incubated at 30 °C
for 24 hours.
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Selective plating and identification of isolates:
Incubated broth cultures were streaked onto plates of
B. cepacia selective agar (BCSA) as described by
Henry et al. (1997). Plates were incubated at 30 °C for
48 hours followed by a further incubation at ambient
temperature for 5 days. The isolates were identified
by oxidase test, nitrate reduction test and glucose,
lactose, sucrose fermentation (Cowan and Steel, 1974;
Harrigan and McCance, 1976; A.P.H.A., 1992; Henry
etal., 2001).

Antimicrobial sensitivity test:

The antimicrobial sensitivity test and its interpretation
were done using the disc diffusion method following
the NCCLS standards (1997) for 10 Bcc isolates
selected randomly. The following antimicrobial
agents discs (Oxoid) were used to determine the
pattern of resistance; ampicillin 10 pg, amoxycillin 10
Mg, streptomycin 10 pg, gentamicin 10 pg and
chloramphenical 30 ug.

RESULTS

Table 1: Incidence of Burkholderia cepacia complex in raw milk samples of different dairy animals species

Examined milk

No. of examined samples

Positive samples

samples No. %
Buffalo’s milk 30 5 16.66
Cow’s milk 30 7 23.33
Sheep’s milk 30 10 33.33
Goat’s milk 30 9 30
Total 120 31 25.83
Table 2: Antibiotic sensitivity of B. cepacia complex isolates
No. (%0)
Antimicrobials Conc (pg/disc)
Resistant Sensitive
Ampicillin 10 10(100%) 0
Amoxycillin 10 10(100%) 0
Streptomycin 10 3(30%) 7(70%)
Gentamicin 10 2(20%) 8(80%)
Chloramphenical 30 8(80%) 2(20%)
DISCUSSION representing 5 (16.66%) of buffalo’s milk, 7 (23.33%)

Presence of Burkholderia cepacia complex is not well
documented in milk, so this study was carried out to
investigate its presence in milk. In addition, this study
aimed to detect Bcc in milk of different dairy animal
species to have an overall prospective on its
prevalence.

The detection of B. cepacia in raw milk (Uraz and
Citak, 1998) and cheese (Smith et al., 1987) were
previously reported, indicating the possibility of food-
borne spread to susceptible humans. The used
selective agar medium, B. cepacia selective agar
(BCSA) has proved to be the most effective selective
agar for B. cepacia complex as it actually suppresses
the growth of non B. cepacia bacteria (Henry et al.,
1999).

The recorded results in Table 1, show that Bcc was
detected in 31 out of 120 raw milk samples (25.83%);
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of cow’s milk, 10 (33.33%) of sheep’s milk and 9
(30%) of goat’s milk. Higher incidence was reported
by Moore et al. (2001), who reported that 14 of 26
(53.8%) samples of raw bovine milk were positive for
Burkholderia cepacia complex. Its presence in raw
milk could be attributed to the use of contaminated
water or from animals suffering from mastitis.
Berriatua et al. (2001) isolated Bcc from ewe’s milk
suffering from subclinical mastitis.

Moreover, it could contaminate the milk from the
environment, and this could explain the higher
incidence in sheep’s and goat’s milk than that of
buffalo’s and cow’s. Since the samples of sheep’s and
goat’s milk were collected from farmers’ houses who
most likely don’t follow hygienic measures during
milking and handling of milk. The detection of Bcc in
raw milk samples is of great concern as it can survive
in milk for a long time (Mohan Nair et al., 2002).
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Studying the antibiotic sensitivity of Bcc in Table 2,
revealed that all isolates exhibited resistance to more
than one antibiotic. All isolates were resistant to
ampicillin and amoxicillin (100%), while 70%, 80%,
20% of the tested isolates were susceptible to
streptomycin, gentamicin and chloramphenical,
respectively. Isles et al. (1984) studied the
antimicrobial sensitivity of Bcc isolates and found
that they were resistant to ampicillin  (97%),
gentamicin (97%) and chloramphenicol (45%).
Further surveys on Bcc species also observed this type
of broad resistance (Nzula et al., 2002 and Zhou et al.,
2007). Moreover, Mahenthiralingam et al. (2005)
reported that Bcc is characterized by innate resistance
to antibiotics.

CONCLUSION

Results of the present study indicated that
Burkholderia cepacia complex were detected in raw
milk samples of different dairy animals species.
Therefore, raw milk is a potential source of infection.
The presence of Bcc in milk is of great concern
because of their capability to grow at low temperature
and because Bcc have emerged as an opportunistic
pathogen especially for patients suffering from cystic
fibrosis that may lead to life-threatening infections.
Bcc exhibit resistance to many antibiotics, and
infected patients don’t seem to respond to treatment.
The eradication of Bcc as a human pathogen will
become increasingly important.
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