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ABSTRACT

This study evaluated 100 raw milk samples for bacterial contamination. Milk samples were collected from 10 main regions of
District Lahore and tested for total plate count (TPC), total coliforms and faecal coliforms, Escherichia coli, Staphylococcus
aureus, Lactobacilli and Salmonella. The bacterial counts (cfu mL™) were 2.1 x 10° to 6.1 x 10° for TPC, while 1.7 x 10° to
4.3 x 10° for E. coli, 7.1 x 10° to 12.6 x 10° for S. aureus, 2400 to 6800 for Lactobacillus and 3000 to 8200 for Salmonella.
Coliforms and faecal coliforms were detected in all raw milk samples. Significant difference existed between regions for TPC.
There was, no difference among regions for E. coli, S. aureus, Lactobacilli and Salmonella. Presence of coliforms and faecal
coliform in raw milk showed the use of contaminated water, either for the washing of utensils or for mixing in raw milk. It is

concluded that raw milk supplied in the study area was unfit for consumption unless processed using standard procedures.
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INTRODUCTION

A large population of Pakistan uses the raw (un-
processed) milk, which is sold in local markets unpacked.
Raw milk contains vast number of spoilage and pathogenic
bacteria, which are serious health hazards. Even when
drawn under aseptic condition, milk always contains
microorganisms, which are derived from milk ducts in the
udder. Different microorganisms present in raw milk
include  Pseudomonas,  Acinetobacter,  Moraxella,
Flavobacterium, Micrococcus, Streptococcus,
Corynebacterim, Lactobacillus and coliforms (Cousins &
Bramley, 1981). The lowest bacterial count registered for
raw milk samples was 4 x 10" mL™, while the highest was 1
x 10° mL™ (Mahari & Gashe, 1990).

It is generally assumed that raw milk stored below
100°C does not spoil; psychrotrophs mainly being
responsible for spoilage. Psychrotrophic bacteria, originally
derived from soil and water, are readily isolated from farm
milking equipment, pipes and bulk milk tanks (Thomas et
al., 1971). The other bacteria that frequently encounter the
milk causing disease are Salmonella (Greenwood & Hooper,
1983; Halpin-Dohnalck & Marth, 1989; D’Aoust, 1991),
Staphylococcus and Escherichia coli (LeChevallier et al.,
1996; Shinoda et al., 1997; Stark, 2000). The food laws
governing the commerce of raw and processed milks in
Pakistan are extremely deficient, being completely out of
touch with the current scientific knowledge and general lack
of awareness of food hygiene (Mohiuddin, 1996; Ahmad,
1999). Therefore, little attention has been paid to evaluate
the milk for bacterial contamination. This study evaluates
milk supplied in some regions of Lahore city (Pakistan) for
bacterial contamination.

MATERIALS AND METHODS

Collection of samples. Ten zones of District Lahore (Ghari
Shau, Cantt, Gulberg, Defence, Model Town, Allama Igbal
Town, Ichra, Mughalpura, Shad Bagh & Wapda Town)
were selected for the present study. Ten raw milk samples
were then collected aseptically from each zone (in triplicate)
randomly from 10 different shops directly from bulk tanks
used for storage and selling were taken in sterilized 300 mL
screw caped bottles and placed in ice bucket to keep
temperature below 10°C during transportation.

Samples analysis. Samples were examined in Microbiology
Lab., Forman Christian College, Lahore. Serial dilutions
were prepared in 0.1% buffer peptone and 10™ dilution was
prepared by mixing 9 mL buffer peptone water and 1 mL
milk sample. Further dilutions (107 1073, 10* etc.), were
prepared by mixing 1 mL of previous dilution and 9 mL of
0.1% buffered peptone. Selective agars and ‘pour plate’
method was used for enumeration of ‘total plate count
(TPC)’, total and faecal coliforms, E. coli, Streptococcus,
Salmonella and Lactobacillus. For TPC Total Plate Count
agar was used. A 12 to 15 mL of sterilized (121°C for 15
min.) rehydrated TPC-agar was mixed with 1 mL of
appropriate milk dilution, in petriplates, which were
incubated at 37°C for 48 h. Numbers of colonies were then
counted and microorganisms were recorded as colony
forming units per mL (cfu mL™). Number of icroorganisms
= mL of dilution used x Number of colonies x Dilution
factor used For Escherichia coli, Streptococcus, Salmonella
and Lactobacillus, Eosine Methylene blue agar, Braid
Parker agar, Salmonella Shigella agar were used,
respectively with the same technique as used for TPC. For
Total coliform detection, Lauryl Sulphate Tryptose (LST)
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broth was used. In sterilized test tube, 9 mL of LST broth
was added to Durham tubes (10 mm x 75 mm). Durham
tubes were then inverted in test tubes. After that, 1 mL of
appropriate dilution was added, mixed well and incubated at
37°C for 48 h to detect total Coliforms and at 44°C for
detection of Faecal Coliforms. Tubes showing gas
production were considered as the presumptive test for Total
and Faecal coliforms. Total coliform bacteria were
confirmed by using Brilliant Green Bile Broth and faecal
coliforms were confirmed by using EC broth using same
Durham tube technique of gas production.

Statistical analysis. Completely randomized design was
used with 10 replicates. Means were compared by using
Costat software.

RESULTS AND DISCUSSION

Total plate count. The TPC ranged from 2.1 x 10° to 6.1 x
10° cfu mL™ with an average of 4.2 x 10° cfu mL™ (Table I).
Differences (P < 0.05) were recorded in TPC among milk
samples collected from different regions. According to the
UK Standards (Anonymous, 1996), TPC more than 10* is
considered un-satisfactory. Hence, the raw milk sold in
Lahore does not meet the standards and is rather hazardous
(Mahari & Gashe, 1990; Godefay & Molla, 2000; Simon &
Hansen, 2001).

Total coliforms and faecal coliform. All raw milk samples
were positive for the presence of coliforms and faecal
coliforms. Presence of faecal coliforms confirmed the faecal
contamination in raw milk. The possible source of faecal
coliforms is sewage contaminated water. Farmers use the
contaminated water for washing of their utensils and also for
milk adulteration. These findings are similar with those of
Reuben et al. (2003), Jayarao and Wang (1999) and
Hoogkamp- Korstanje (2003).

Escherichia coli. E. coli count in raw milk ranged from 1.7
x 10° to 4.3 x 10° cfu mL™ (Table I). There was no
difference (P > 0.05) among the milk samples collected
from different regions. Globally, it is recommended that the
raw milk should not contain > 10* cfu mL™* E. coli
(Anonymous, 1996). The study showed that the raw milk in
Lahore deviates greatly from the international standards.

Table I. Comparision of bacterial count between regions

Presence of such a high count of E. coli warrants the strict
observation of hygiene rule at every step in the raw milk
supply chain (Mechie et al., 1997; Jayarao & Henning,
2001; Reuben et al., 2003).

Staphylococcus aureus. S. aureus counts ranged from 7.1 x
10° to 12.6 x 10° cfu mL™ (Table I). There was no
difference (P > 0.05) among the milk samples collected
from different regions. S. aureus count more than 10* has
been reported as potentially hazardous (Anonymous, 1996).
The presence of high S. aureus count in Gulberg region
confirms that there is no relation between socio-economic
status of regions and the S. aureus count. The findings are
similar to those reported by Adesiyum et al. (1998).
Lactobacillus. The Lactobacillus count in raw milk ranged
from 2400 to 6800 cfu mL™ with an average of 4533 cfu
mL™* (Table 1). There was no difference (P > 0.99) among
the milk samples. Samples collected from WAPDA town
had the highest Lactobacillus count (4830 cfu mL™) and
those from Defence region had the lowest (4380 cfu mL™).
High Lactobacillus counts represent that there is lack of raw
milk cooling immediately after milking. High Lactobacillus
count also results in the early milk spoilage as compared to
the low Lactobacillus count raw milk.

Salmonella. Salmonella count ranged from 3000 to 8200
cfu mL™ in raw milk (Table I). There was no difference (P >
0.87) among the milk samples collected from different
regions. This implied that milk sellers in all the regions
lacked awareness of hygiene. The highest Salmonella count
was observed in Cantt region (5560 cfu mL™) and the
lowest one from Ichra region (4600 cfu mL™). As per UK
standards, if Salmonella is detected in 25 g of food then it is
potentially hazardous. Presence of high Salmonella count
may lead to the occurrence of possible health hazards by
consuming of raw milk (Vasavada, 1993; Warnickeetal., 2003).

CONCLUSION

Raw milk in District Lahore is highly contaminated
and do not meet the international raw milk standards.
Presence of faecal coliform confirmed the mixing of
contaminated water in raw milk. It is recommended that
water free of faecal coliform should be used for cleaning

Region Bacterial Count cfu mL?
TPC E. coli Streptococcus Lactobacillus Salmonella

Ghari Shau 3.38 x 10° 2.46 x 10° 9.81x 10° 4.46x 10° 5.23x 10°
Cantt 3.99 x 10° 2.69 x 10° 1.19 x 10° 467 x10° 5.56 x 10°
Gulberg 4.01x10° 3.11x10° 1.03 x 10° 441x10° 5.41x10°
Defence 3.92x 10° 2.98x 10° 1.02 x 10° 438x10° 5.39x 10°
Model Town 3.95x 10° 2.66 x 10° 9.72x 10° 4.49x10° 5.37x10°
Allama Igbal Town ~ 4.11 x 10° 3.14 x10° 9.74 x 10° 461x10° 5.19x10°
Ichra 473 x10° 2.98x 10° 9.52 x 10° 4.49x10° 4.60 x 10°
Mughalpura 3.64x10° 3.05x10° 9.89 x 10° 453x10° 5.18 x 10°
Shadbagh 3.29x10° 2.56 x 10° 1.01 x 10° 446x10° 5.40 x 10°
WAPDA Town 4.36 x 10° 2.93x 10° 1.00 x 10° 483x10° 5.21x 10°

Each value is mean of 10
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animal surfaces, utensils and equipment. No cleanliness,
cooling, covering of bulk tank are some of the serious
debacles. The presence of high bacterial count confirmed
that there exists no significant relation between socio-
economic statuses of region. Programs like ‘good hygiene
practices’ and ‘good farm practices’ should be adopted at
every step in milk handling and processing. Moreover, raw

milk should not be used without processing (at least boiling).
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