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Abstract: Cow’s milk containing pathogenic bacteria is an important threat to the consumers. The objectives of
the present study were to identify the bacterial agents of public health importance in milk samples (n=35) of
different locations and to determine their sensitivity to different antibiotics. The milk samples were collected
and transported aseptically and subsequently allowed for culture in bacteriological media, Gram’s staining and
biochemical tests for the identification of bacterial species. The bacteria identified were Staphylococcus aureus,
Escherichia coli and Salmonella typhi, and their prevalence, in case of vendor milk specimens (n=28), were
96.43%, 53.57% and 35.71% respectively, and of brand milk specimens (n=7), were 42.86 %, 28.57% and 0%,
respectively. This suggests that cautionary measures should be taken for quality milk production and
consumption. The antibiotic sensitivity test was done by disc diffusion method and the average inhibition
zones, in case of Staphylococcus aureus, were 32 mm for oxytetracycline, 26 mm for amoxicillin, 35 mm for
ciprofloxacin, 27 mm for cefotaxime, 30 mm for ceftriaxone, 30 mm for azithromycin, and 26 mm for
erythromycin; in case of Escherichia coli, were 5 mm for oxytetracycline, 9 mm for amoxicillin, 22 mm for
ciprofloxacin, 30 mm for cefotaxime, 31 mm for ceftriaxone, 15 mm for azithromycin, and 0 mm for
erythromycin; in case of Salmonella typhi., were 25 mm for oxytetracycline, 24 mm for amoxicillin, 38 mm for
ciprofloxacin, 31 mm for cefotaxime, 34 mm for ceftriaxone, 24 mm for azithromycin, and 0 mm for
erythromycin. Therefore, ciprofloxacin and ceftriaxone may be the antibiotics of first choice, and cefotaxime
and azithromycin may be the second choice among the test antibiotics for the treatment of illness caused by
these bacteria.
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1. Introduction

Cow’s milk is a highly nutritious food that serves as an excellent growth medium for a wide range of
microorganisms and for the multiplication of several bacteria of various genera. Milk-borne and milk-product
borne outbreaks represent 2-6% of bacterial food-borne outbreaks reported by surveillance systems from
several countries (De Buyser et al., 2001).

Various bacteria of public health concern such as Salmonella spp., Listeria monocytogenes, Campylobacter
jejuni, Yersinia enterocolitica, pathogenic strains of Escherichia coli, Salmonella spp., Vibrio spp., and
enterotoxigenic strains of Staphylococcus aureus may be found in milk (Sharma and Malik, 2012; CDC, 2003a;
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CDC, 2002c; Murinda et al., 2002b; Murinda et al., 2002a; Ackers et al., 2000; Castro et al., 1986; Bunning et
al., 1986).

General infections such as typhoid fever, diphtheria, scarlet fever, bacillary dysentery, anthrax and mastitis-
related enterotoxaemia are also often transmitted through milk, whilst the most severe zoonoses transmitted
from animals to humans via milk are tuberculosis and brucellosis, campylobacteriosis, salmonellosis,
hemorrhagic colitis, Brainerd diarrhoea, Q fever, listeriosis, yersiniosis, and toxoplasmosis (Plotter, 2002;
Heuvelink et al., 1998; Ruegg, 1999).

Food spoilage is an enormous economic problem worldwide. Approximately one-fourth of the world’s food
supply is lost through microbial activity alone. Nowadays, public health concern associated with microbial food
safety has arisen. Numerous epidemiological reports have implicated non-heat treated milk and raw-milk
products as the major factors responsible for illnesses caused by food-borne pathogens. Therefore, the
objectives of the present study were to identify the bacterial species of public health importance from milk
samples (n=35) and to observe their sensitivity to different antibiotics.

2. Materials and Methods

2.1. Laboratory and duration of the experiment

This investigation was performed in the bacteriological laboratory of Bangladesh Livestock Research Institute
(BLRI) and the duration of the experiment was 6 months (January to June/2014).

2.2. Sample collection

The vendor (n=28) milk samples were collected from different districts such as Joypurhat, Rangpur, Pabna,
Sirajganj, Dhaka, Gazipur and Chittagong, and the brand (n=7) milk samples were collected from different
supermarkets of Dhaka district. The milk samples were collected and transported aseptically in laboratory cool
box and subsequently allowed for laboratory tests immediately upon arrival for the identification of bacterial
species. The samples were preserved at 4°C in the refrigerator for 24 hours when necessary.

2.3. Laboratory tests for identification of bacteria

2.3.1. Culture in bacteriological media

After tenfold dilution, the collected samples were allowed for culture in bacteriological media by spread plate
method. The media used were MacConkey agar, mannitol salt agar, blood agar, nutrient broth, nutrient agar,
Salmonella-Shigella (SS) agar, thiosulfate citrate bile salt sucrose (TCBS) agar and eosine methylene blue
(EMB) agar. The amount of sample taken in each plate was 0.5 ml. All plates were incubated for 24 hours at
37°C temperature.

2.3.2. Gram’s staining
Gram’s staining was done as per Cowan (1985) to study the morphological properties of bacteria.

2.3.3. Biochemical tests

Different biochemical tests like oxidase test, catalase test, indole test, methyl red test, Voges Proskauer test,
citrate test and carbohydrate fermentation test were performed with the isolated bacteria. The biochemical
characteristics of bacterial isolates were observed on the basis of color, bubble, acid and/or gas formation.

2.4. Antibiotic sensitivity test

The antibiotic sensitivity test was done by using disc diffusion method (Cowan and Steel, 1965). Commercially
available antibiotic discs such as, oxytetracycline (30ug/disc, Oxoid), amoxicillin (30ug/disc, Oxoid),
ciprofloxacin (5ug/disc, Oxoid), cefotaxime (30pg/disc, Oxoid), ceftriaxone (30ug/disc, Oxoid), azithromycin
(15ug/disc, Oxoid) and erythromycin (15ug/disc, Oxoid) were used to know the sensitivity of the identified
bacteria to these drugs.

2.5. Data analysis
The data were analysed by using Microsoft Excel programme to determine the prevalence of a particular
organism identified.
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3. Results

The isolates were identified as Staphylococcus aureus, Escherichia coli, Salmonella typhi, on the basis of
morphology, cultural characteristics and biochemical characteristics. In case of cultural properties,
Staphylococcus aureus produced yellow and small colonies on mannitol salt agar, Escherichia coli produced
pink, small or large raised and convex colonies on Mac Conkey agar, and Salmonella typhi produced blackish
and medium sized colonies on SS agar (Table 1, Figures 1, 2 & 3). In case of morphological characteristics, the
Staphylococcus aureus isolates appeared Gram positive round shaped, the Escherichia coli and Salmonella
typhi isolates appeared Gram negative rod shaped (Table 1, Figure 4). In case of biochemical properties,
Staphylococcus aureus showed oxidase, indole and methyl red tests negative, citrate, catalase and Voges
Proskauer tests positive, and fermented glucose, sucrose, maltose, lactose and mannitol (Table 1), whereas
Escherichia coli showed oxidase, citrate and VVoges Proskauer tests negative, indole, methyl red and catalase
tests positive, and fermented glucose, sucrose, maltose, lactose and mannitol (Table 1), while Salmonella typhi
exhibited oxidase, indole, VVoges Proskauer and citrate tests negative, methyl red and catalase tests positive, and
fermented glucose, maltose, mannitol and lactose but did not ferment sucrose (Table 1). Out of 28 vendor milk
samples 27 (96.43 %) were positive for S. aureus, 15 (53.57 %) were positive for E. coli and 10 (35.71 %) were
positive for Salmonella typhi (Table 2).

On the other hand, out of 7 brand milk samples 3 (42.86 %) were positive for S. aureus, 2 (28.57 %) were
positive for E. coli and no sample (0%) was positive for Salmonella typhi (Table 3).

Regarding antibiotic sensitivity, most of the antibiotics among the seven antibiotics (oxytetracycline,
amoxicillin, ciprofloxacin, cefotaxime, ceftriaxone, azithromycin and erythromycin) used in this study were
found highly sensitive (Table 4).

Table 1. Identifying features of the bacteria detected in this study.

SI. No.  Characters E. coli S. aureus S. typhi
1. Colony characters Pink, small or large raised, Yellow, small Blackish, medium
convex colonies

2. Motility Motile Non motile Motile
3. Morphological characters Rod Round Rod
4. Gram’s staining -ve +ve -ve
5. Biochemical tests

a. Oxidase test -ve -ve -ve

b. Indole test +ve -ve -ve

c. Methyl red test +ve -ve +ve

d. Citrate test -ve +ve -ve

e. Catalase test +ve +ve +ve

f. Voges Proskauer test -ve +ve -ve

g. Glucose fermentation +ve’ +ve’ +ve”

h. Sucrose fermentation +ve’ +ve -ve

i. Maltose fermentation +ve’ +ve +ve’

j. Lactose fermentation +ve’ +ve +ve’

k. Mannitol fermentation +ve’ +ve +ve’

N.B.: +ve  indicates sugar fermentation with the production of both acid and gas.

Table 2. Bacteria identified in the vendor milk samples.

Bacteria identified Total number of  samples  No. of positive samples Percentage of positive
tested samples

S. aureus 28 27 96.43 %

E. coli 28 15 53.57 %

Salmonella typhi 28 10 35.71 %

Table 3. Bacteria identified in the brand milk samples.

Bacteria identified Total number of  samples No. of positive samples Percentage of positive
tested samples

S. aureus 7 3 42.86 %

E. coli 7 2 28.57 %

Salmonella typhi 7 0 0%
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Table 4. Inhibition zones produced by antibiotics used against Staphylococcus aureus, Escherichia coli
and Salmonella typhi in the sensitivity test.

Antibiotics discs used

Bacterial species

Zone of inhibition
(in diameter)

Result

Oxytetracycline
(30ug/disc, Oxoid)

Amoxycillin
(30ug/disc, Oxoid)

Ciprofloxacin
(5pg/disc, Oxoid)

Cefotaxime
(30pg/disc, Oxoid)

Ceftriaxone
(30ug/disc, Oxoid)

Azithromycin
(15ug/disc, Oxoid)

Erythromycin
(15ug/disc, Oxoid)

S. aureus

E. coli
Salmonella typhi
S. aureus

E. coli
Salmonella typhi
S. aureus

E. coli
Salmonella typhi
S. aureus

E. coli
Salmonella typhi
S. aureus

E. coli
Salmonella typhi
S. aureus

E. coli
Salmonella typhi
S. aureus

E. coli
Salmonella typhi

32 mm
5 mm

25 mm
26 mm
9 mm

24 mm
35 mm
22 mm
38 mm
27 mm
30 mm
31 mm
30 mm
31 mm
34 mm
30 mm
15 mm
24 mm
26 mm
0 mm

0 mm

Highly sensitive
Resistant
Highly sensitive
Highly sensitive
Resistant
Highly sensitive
Highly sensitive
Highly sensitive
Highly sensitive
Highly sensitive
Highly sensitive
Highly sensitive
Highly sensitive
Highly sensitive
Highly sensitive
Highly sensitive
Moderately sensitive
Highly sensitive
Highly sensitive
Resistant
Resistant

N.B.: The interpretation was done as resistant (<10 mm), less sensitive (11-14 mm), moderately sensitive (15-18 mm) and

highly sensitive (=19 mm) according to Bauer et al. (1966).

Figure 1. E. coli showing pink color colony

on Mac Conkey agar medium.

Figure 3. Salmonella typhi on SS agar medium.

Figure 2. S. aureus showing yellow
color colony on MS agar medium.
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Figure 4 Gram posmve S. aureus (Ieft) Gram negatlve E CO|I (mlddle) and Gram negatlve S. typhi
(right).

4. Discussion

In the present study, out of 28 vendor milk samples 27 samples were positive for S. aureus, 15 samples were
positive for E. coli and 10 samples were positive for Salmonella typhi, whereas the prevalence of the organisms
was 96.43 %, 53.57% and 35.71%, respectively (Table 2). On the other hand, 7 brand milk samples were tested
out of which 3 samples were positive for S. aureus, 2 samples were positive for E. coli and no sample was
positive for Salmonella typhi, whereas the prevalence of the organisms was 42.86 %, 28.57% and 0%,
respectively (Table 3).

In this study, the prevalence of Staphylococcus aureus, Escherichia coli and Salmonella typhi in milk samples
has received considerable attention which is in support of several scientists (Zecconi and Hahn, 2000; Mrema et
al., 2006; Jay, 2000; Watts, 1989; Jones, 1990; Dabassa and Bacha, 2012; Hasan et al., 2015).

E. coli may be considered an indicator microorganism of faecal contamination and other enteric pathogens. The
presence of large number of coliform bacteria are suggestive of unsanitary conditions or practices during
production, processing, distribution or storage (Thomas et al., 1971).

Pathogenic bacteria may also be present in raw milk as a direct consequence of clinical or subclinical mastitis
(Giesecke et al., 1994).

The present study showed that E. coli isolates were resistant to several antibiotics like erythromycin,
amoxycillin and oxytetracycline. These findings are in agreement with Ershaduzzaman et al. 2007.

According to Bauer et al. (1996), antimicrobial resistance is currently the greatest challenge to the effective
treatment of infections throughout the world. Globally, the three main causes of antimicrobial resistance have
been identified as use of antimicrobial agents in agriculture, over-prescribing by physicians and misuse by
patients (Dabassa and bacha, 2012).

In this investigation some modern antibiotics have been found sensitive to the bacteria identified (Table 4),
where the highest sensitivity was recorded for ciprofloxacin, ceftriaxone, cefotaxime and azithromycin because
these are new generations of antibiotics and have not been used by the doctors for long time.

5. Conclusions
The study revealed that Staphylococcus aureus, Escherichia coli and Salmonella typhi were the major
pathogenic bacteria found in milk available in the market. Furthermore, ciprofloxacin and ceftriaxone may be
the antibiotics of first choice, and cefotaxime and azithromycin may be the second choice among the test
antibiotics for the treatment of bacterial infection or food poisoning related to market milk consumption in
human beings.
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