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ABSTRACT
Objective: To study the microbial analysis of raw cow’s milk collected from selling points of Peshawar.

Materials and methods: A total of 80 aseptically raw milk samples were collected by multistage sampling technique from
four towns of Peshawar in sterile glass bottles and stored in ice containers for laboratory analysis at Agriculture University
Peshawar. Microbial analysis was performed on plate count and samples were screened for staph aureus, E.coli spp, and
salmonella spp. The microbiological load was tested and the data were analyzed by Statistical Package for Social Sciences
(SPSS) version 20.

Results: The microbial analysis of milk revealed contamination of milk and the most prevalent bacteria was Escherichia coli
(26.2%) and the least prevalent was Salmonella spp (3.75%).

Conclusion: Although the presence of E.coli spp, staph spp, and Salmonella spp. indicate that the milk is contaminated but
found that the total bacterial count was within the permissible limit. If not controlled in time will lead to public health issues.
This highlights an urgent need to adopt good sanitary practices and monitoring of milk from production to distribution by

the health authorities.
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INTRODUCTION

The farm animals industry in a country like Paki-
stan is facing a lot of challenges like poorly developed an-
imal husbandry and diseases that are affecting the quality
of milk being produced. Bacterial contamination of milk is
a common problem faced by the dairy industry, especial-
ly in developing countries. When the animal is diseased,
bacteria can gain access to the milk from the primary
source, as in the case of mastitic milk. Secondary bacteri-
al contamination in milk is prevalent, and it is linked to an
unsanitary milk supply chain’2. When milk becomes con-
taminated with bacteria, it spoils quickly and also, could
be a source of milk-borne illnesses in humans. Studies
reveal that pathogenic bacteria such as Brucella abortus,
Escherichia coli 0157: H7, Mycobacterium Bovis, Cam-
pylobacter jejuni, Salmonella spp., Clostridium spp., and
Staphylococcus aureus cause up to 90% of all dairy-relat-
ed disorders®#5.
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Escherichia coli organisms are the most common
contaminants of raw and processed milk.®In a study, 65%
of raw milk tested in Malaysian dairy farms were positive
for Escherichia coli” whereas 74% of the samples were
contaminated with E Coli in a study in Turkey.  Staphy-
lococcus Aureus due to its ability to produce enterotoxin,
is an important cause of milk-borne diseases in humans.
Staphylococcus Aureus strains has been isolated from
hands of milking persons and dairy cows. A study in Iran
in 2015 on 1930 samples of raw cow milk, showed the
prevalence of Staphylococcus Aureus as 12.4% °. Salmo-
nella contamination can either be due to infected persons
or contamination of environment or by consumption of
raw milk or its products™. Studies in Rawalpindi and Is-
lamabad revealed that infection with Salmonella were as
low as 6% as compared to other microbes .

Peshawar is one of the major city of Pakistan, hav-
ing a population of 2,203,000 2. Milk for consumption,
comes not just from the city’s surrounds, but also from
the interiors of other districts. Despite having a substan-
tial amount of milk supply, manufacturing, delivery, and
storage conditions are all still done in traditional ways. In
such circumstances, the possibility of milk-borne iliness is
a major public concern'®. Milk, on the other hand, travels
through numerous hands from producer to consumer, and
as a result, the quality of milk reaching customers is fre-
quently substandard, both from a hygienic and nutritional
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standpoint. There is a scarcity of information on microbial
pathogens in milk in Peshawar, therefore, this study was
an attempt to perform the microbial analysis of raw cow’s
milk collected from selling points of Peshawar.

MATERIALS AND METHODS

A cross-sectional descriptive study was conducted
in Peshawar district and laboratory work was done at Ag-
riculture University Peshawar. Multistage sampling tech-
nique was adopted where Peshawar was divided into four
towns, TW-1 (Town 1, L-1 Sikandar Town, L-2 Gul Bahar
), TW-2 (Town 2, L-3 Shahi Bala, L-3 Pajjagi), TW-3 (Town
3, L5 University Road, L-6 Hayatabad), TW-4 (Town 4, L-7
Hazar Khawani, L-8 Badaber) samples were collected.

Sample size was calculated according to WHO
sample size formula as n=z?pg/d?. A total quantity of 80
samples of raw milk were collected at selling points asep-
tically in sterile glass bottles. The collected samples were
shifted to the University of Agriculture Peshawar, Depart-
ment of Animal health for analysis laboratory for process-
ing on ice packs maintaining 6-8 °C. A total of 20 milk sam-
ples were collected twice a week for four weeks. Microbial
Analysis of Milk: The total plate count evaluation standard
pour plate technique was followed. Tenfold dilution was
standardized 1 ml of milk sample to 9 ml of Normal saline
solution (NSS). Dilutions were standardized and quantity
of 0.1 ml inoculums from 10° and 10+ dilutions were pro-
cessed on pour plate technique and agar was poured and
mixed thoroughly by rotating the plates. The plates were
incubated for 24 hours at temperature of 37°c. Total plate
counts were calculated by using standard formula'”.The
bacterial colonies were counted with the help of the bacte-

riological colony counter (MAC) and colony forming (CFU)
was counted by using the formula below.

[n1+(0.1xn2)] xd| og  CFU/gm = 2

Where, > C = Total number of colonies counted
from all plates, n1= No. of plates of lower dilution, n2=
No. of plates of higher dilution, d= Dilution factor

Staphylococcus Aureus Count: 1ml of raw milk
were placed for Staphylococcus Aureus, isolation in each
decimal dilution and were patterned on the surface of pre
solidified (mannitol salt) medium for 37°C for 48 hours and
colonies were counted on colony counter under micro-
scope expressed and calculated.Salmonella Count: About
25ml of raw milk were added to 225 ml of sterilized buff-
ered peptone water and incubated at 37°C overnight and
colonies were counted. Escherichia Coli Count: Dilutions
were made by withdrawing 1ml of raw milk sample into
9Iml of 0.1% sterilized buffered peptone water and then
further serial dilutions. A 10 uL was drawn from appropri-
ate dilutions and placed on MacConkey Agar. Spread the
sample on agar by sterile glass rod, and plates were incu-
bated at 37°C for 24 hours. The colonies were counted.
The data were analyzed by Statistical Package for Social
Sciences (SPSS) version 20.

RESULTS

Three bacteria namely Staphylococcus Aureus13
(16.2%), E.coli 21 (26.2%) and Salmonella spp 03 (3.75%)
were isolated and identified in the present study area. Out
of 80 samples 37 (46.2%) were contaminated with differ-
ent bacteria’s like 26.2% was E Coli, 16.2% was staphylo-
coccus and 3.75% was salmonella species see table 1 for
details. See table 2

Table 1: Frequency of bacteria isolated from milk samples collected from different selling points of Peshawar

Bacteria Isolated Bacteria isolated from milk samples Total (%)
TW1 TW2 TW3 TW4
L-1 L-2 L-3 L-4 L-5 L-6 L7 L-8
Staphylococcus 02 01 03 02 0 01 02 02 13 (16.2%)
E.coli 03 01 04 01 02 03 05 02 21 (26.2%)
Salmonella spp 00 00 01 0 01 00 01 00 03 (3.75%)
Total 05 02 08 03 03 04 08 04 37 (46.2%)

TW-1 (Town 1, L-1 Sikandar Town, L-2 Gul Bahar ),

TW-2 (Town 2, L-3 Shahi Bala, L-3 Pajjagi),

TW-3 (Town 3, L-5 University Road, L-6 Hayatabad), TW-4 (Town 4, L-7 Hazar Khawani, L-8 Badaber)
Table 2: Frequency of bacteria isolated from milk samples collected from different selling points of Peshawar

Milk selling Positive Average bacterial count of samples
point samples Total Plate Count Total staph Count Total E. Coli Count Total Salmonella
Count

CFU/mI Log CFU/mlI Log CFU/ml Log CFU/ml Log
TW-1 07 660,378 5.81 508.12 2.70 243.72 2.38 115.04 2.06
TW-2 11 540,230 5.73 430.23 2.63 205.14 2.31 125.01 2.09
TW-3 07 620,538 5.79 460.09 2.66 228.10 2.35 109.21 2.03
TW-4 12 756,400 5.87 538.07 2.73 271.23 2.43 121.06 2.08

TW-1 (Town 1, L-1 Sikandar Town, L-2 Gul Bahar ), TW-2 (Town 2, L-3 Shahi Bala, L-3 Pajjagi),
TW-3 (Town 3, L-5 University Road, L-6 Hayatabad), TW-4 (Town 4, L-7 Hazar Khawani, L-8 Badaber)
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DISCUSSION

In our study the difference in value of the total vi-
able count might be due to unhygienic practices of milk-
ing. The unhygienic condition of the milking methods may
cause a high burden of pathogenic bacteria in milk. The
bacterial count may be due to environmental condition
of barn and malpractice cleanness at the time of milking,
storing and transportation enhanced bacterial growth es-
pecially salmonella spp from contaminated objects during
handling '+ .

The improper hygienic condition leads to contam-
ination of milk with high plate count value as reported by
different studies in Badin, Pakistan, and studies in Etho-
pia'®'"'8, While in my study only salmonella species count
was high.

It was reported that high plate count can be sub-
jective of poor storage, faulty milking, hygienic condition
of cow barn and milking and storage kits'®202'22 which
were consistent to our findings.

The contamination of each isolated bacteria were
higher across the selling points. The level of contamina-
tion a study done at Ethopia revealed Staph aureus were
higher in collecting points 2 while our study also had sim-
ilar contamination.

Another study done at Ethopia also supported our
study findings that milk contamination involved unhygien-
ic practices pre milking as udder cleanliness, unhygienic
status of milk handlers and post milking involved sanita-
tion of storage tools and contamination during transporta-
tion on roadside 4.

It has been reported in a study in Nigeria that high
isolation frequency of Staph aureus (38 %), E.coli (24%)
and Salmonella spp (2%) from milk at various retails points
%, While our study had low staph aureus and high E Coli
and salmoneela spp.

However, it has also been reported that even in
hygienic circumstance milk comprises microorganism
which may either resulting from milk ducts or additional
contamination either may come from milking equipment
and milk handlers®. Similar, studies conducted in Ethiopia
to assess contamination of milk, with a higher frequency
of E.coli was observed across market chain 7.

The isolation of staph aureus, E. coli and salmo-
mella spp pointed out that milk samples indicated risk
of enteropathogenic bacteria 227 and same is true in our
study. Limitations of my study were no access to dairy
farms and financial constrains as the tests were costly.

CONCLUSION

Although the presence of E.coli spp, staph spp
and salmonella spp. indicate that the milk is contaminat-
ed due to external sources possibly due to fecal pollution

from cows dunk and having public health significance but
it was found to be within permissible limit, except for sal-
monella spp and if not controlled will lead to public health
issues. It is recommended that the community awareness
might be imitated among the farmers for hygienic milk
production and processing. Hygienic practices like hand
washing by the milk handlers and pasteurization by the
consumers etc are recommended to be applied.
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