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Introduction

Milk is the single most complete natural food.
Today, milk and dairy products have become an
indispensable integral component of our diet. Due to
its high nutritive value, milk gets easily invaded by
a variety of microorganisms, which not only spoil it
but may also create a potential health hazard.
Microflora of raw milk may be derived from the
animal or added from the conditions on the farm.
Aseptically drawn milk may also contain Micrococci,
Corynebacteria and lactic acid bacteria. If the animal
is diseased, the milk may contain Mycobacterium
tuberculosis, Brucella abortus, Coxiella brunetti,
Escherichia coli, Staphylococcus aureus etc.
Equipment surface adds up Lactobacilli, Lactococci,
gram negative rods, spore formers etc. On an
average, Micrococci group is dominant in raw milk
followed by streptococci (Group D&N) Gram positive
asporogenous rods, gram positive spore forming rods
and others. (Prajapati, 1998). 

Contamination has been shown to be a result
of improper pasteurization or cross-contamination
with raw milk, contact with unsanitary equipment or
by infected workers.(Diaz de aguayo et al., 1992) In
India , milk products such as Khoa, paneer, kulfi,
ice-cream, etc are consumed in large quantities. Due
to lack of refrigeration, these foods are exposed to
environments suitable for potential food- poisoning
bacteria.(Kahlon et al., 1984) Records of
bacteriological examination of milk in India have
been meager.(Banerjea 1946) Joshi (1916) in Bombay
made the first and probably the only attempt at a
systematic investigation of bacteriological condition of
milk. Raw milk was found to contain S.aureus and
other potential pathogens like Salmonella
hvittingfoss, Shigella spp, Bacillus cereus, Proteus,
Klebsiella, Citrobacter and Seratia (Garg 1977).
Humphrey and Hart (1998) showed a correlation
between levels of E.coli and Campylobacters and
suggested that E.coli can be used as an indicator
organism for Campylobacter spp in milk.

Yeast and moulds have been recovered from
milk products (Lodi 1991). Candida is the most
frequently isolated organisms in milk products
followed by Schizosaccharomyces, Saccharomyces,
Brettanomyces and Kluyveromyces. (Carrasco de
Mendoza, 1988) Khoa samples contain potentially
enterotoxigenic Staphylococci. (Naidu and
Ranganathan 1964).

Multiple drug resistant S.typhimurium was
isolated from raw milk (Tacket, 1985) which was
resistant to Ampicillin, Chloramphenicol, Kanamycin
sulfate, Streptomycin, Sulfonamide and Tetracycline.
S.aureus showed high resistance to penicillin followed
by Ampicillin and Methicillin. (Adesiyum et al., 1995
and Abbar, 1991)

Keeping in view the amount of milk products
manufactured and sold in this country and the
number of food-poisoning outbreaks caused, the
present study was undertaken to carry out a survey
on milk and milk products for determining their
microbiological quality. The aim of this study was to
isolate pathogenic bacteria from raw market milk and
milk products and thus to evaluate the microbial
quality of the sample.

Materials and Methods

Source of Specimen

Milkshops, stalls, supermarkets, bakeries,
street vendors and local sweet stalls.

All the samples were collected aseptically and
transported under refrigerated conditions. A total of
65 samples of milk and milk products were collected
and analyzed.

The samples were then serially diluted. A
master dilution was prepared. For liquid milk, 10 ml
of milk in 90 ml of sterile distilled water was used.
For solid milk products, it was 10gm in 90 ml of
sterile distilled water. All these actions were
performed under aseptic conditions. Each dilution
was plated on Plate count agar, violet red bile agar,
Baird-Parker agar, Mannitol salt agar, Lauryl
sulphate tryptose broth and Rose Bengal
Chloramphenicol agar, using spread plate technique.

10ml of the milk sample was added to 50ml of
sterile Selenite F broth. All the plates with the
exception of Rose Bengal agar were incubated at 370C
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for 18-24 hours. Rose Bengal plates were incubated
at 28-300C for five days.

Following incubation, the plates were
enumerated and the results were tabulated. Lauryl
sulphate tryptose broth tubes were observed for gas
production in the Durham’s tube and a loop full of
the inoculum was streaked on EMB plates, SS agar
and Bismuth Sulphite agar plates. These were
incubated at 370C for 18-24 hours. Following
incubation the plates were observed for colony
growth. The organisms were then subjected to
Biochemical and other specific tests in order to
speciate the isolates. After Speciation the antibiogram
pattern was carried out.

Results

Out of the 20 samples of raw milk tested,
17(85%) of the isolates were found to be positive for
S.aureus, 45(75%) for E.coli, 8(40%) for Salmonella
and 10(50%) for Shigella spp (Table 1).

Of the 20 samples of milk sweets, 18(90%)
were positive for S.aureus, 11 (55%) for E.coli,
10(50%) for Salmonella and for Shigella spp (Table
2). Of the 15 samples of fresh cream, 9(60%) were
positive for S.aureus, 8(53.3%) for E.coli, 6(40%) for
Salmonella and 7 (46.67%) for Shigella spp (Table 3).
From the 10 samples of paneer, 6(60%) were positive
for S.aureus, 3(30%) for E.coli, no isolates of
Salmonella and 1(10%) for Shigella spp (Table 4).

The total microbial load in various milk
products was found to be the maximum of 220x109

in case of milk, 13x108 in milk sweets, 98x107 in
fresh cream and 28x107 in paneer (Table 5).

Table 1: Percentage Occurrence of Isolates in
Milk Samples

S.
No Organism No of

 Isolates
Percentage

1 ������������	
 17 85%

2 �
�������� ���� 15 75%

3 ���������� 8 40%

4 �������� 10 50%

Table 2 : Percentage Occurrence of Isolates
in Milk Sweets

S.
No Organism No of

Isolates Percentage

1 ������������	
 18 90%

2 �
�������� ���� 11 55%

3 ���������� 10 50%

4 �������� 10 50%

Table 3 : Percentage Occurrence of Isolates
in Fresh Cream

S.
No Organism No of

Isolates Percentage

1 ������������	
 9 60%

2 �
�������� ���� 8 53.3%

3 ���������� 6 40%

4 �������� 7 46.67%

Table 4 : Percentage Occurrence of Isolates
in Paneer

S.
No Organism No of

Isolates Percentage

1 ������������	
 6 60%

2 �
�������� ���� 3 30%

3 ���������� 0 0%

4 �������� 1 10%
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Discussion

Microbiological quality of indigenous milk
products is usually far from satisfactory (Vijay
kumar, 1989). Milk, either raw or processed, is a well
known vehicle of a number of human pathogens. Milk
and milk products have therefore been implicated in
illness caused by contaminating pathogens. This
study has showed high counts of total bacteria and
coliforms. S.aureus was found to carry the highest
percentage of isolation from milk (85%) followed by
E.coli (75%). 8 strains of Salmonella and 10 strains
of Shigella were isolated. From milk sweets S.aureus
was found to carry the highest percentage of isolation
(90%). In paneer samples, no isolates of Salmonella
were obtained and only one isolate of Shigella (10%)
was obtained. Paneer samples were found to posses
the minimum yeast and mould counts as well as
coliform and staphylococcal counts. This may be due
to the addition of acids and hygienic preparation
practices. 

In this study, as given in table 5, the total
bacterial count was found to be maximum in milk
followed closely by milk sweets. Cream and paneer
almost had the same amount of maximum bacterial
count. The minimum count of total bacteria was
present in pasteurized and boiled milk sample. This
indicates that boiling effectively reduces microbes.
Maximum cost of coliforms was again obtained in the
case of raw milk sample. The minimum coliform
count was almost nil in the case of sweets, cream
and paneer. Staphylococci have also been absent in
some samples of milk, sweets, cream and paneer.
Highest Staphylococci count was obtained in raw milk
sample. Yeast and mold count was maximum
(82 × 105 cfu/g) in cream and a nil minimum in milk,

sweets and paneer. Raw milk was found to be most
heavily contaminated sample. 

Raw milk samples due to unhygienic practices,
diseased animals, improper pasteurization were found
to have highest counts of all bacteria and molds.
Pasteurized or boiled milk samples were free from
pathogenic bacterial contamination. Raw milk was
found to have the poorest quality.

Cream and assorted milk sweets were of
moderate quality although some samples were of
impeccable quality too. These were fresh samples. Old
samples showed an increase in bacterial counts.

The present study on dairy products has
thrown light on the fact that the presence of microbes
in the commercially available milk and its products
exceeds permissible levels and hence could bear a
negative effect on the consumer’s health. So, it
becomes necessary for such studies to be conducted
on a regular basis to keep a check on the
transmission of various diseases thereby preventing
them.
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