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Abstract 
 

A study was undertaken to investigate the microbiological quality of raw milk samples from some of the villages and the 
surrounding areas of Coimbatore district. Among the 80 raw milk samples used for the study, bacteriological 
identification revealed a definite dominance of Lactobacillus sp. Besides it, the other genera Staphylococcus, 
Escherichia, Bacillus, Salmonella  and Pseudomonas  were isolated on selective agar and broth.  
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Introduction 

Milk is a compulsory part of daily diet for the expectant 
mothers as well as growing children (Javaid et al., 2009). 
Milk being nutritious food for human beings, also serves 
as a good medium for the growth of many 
microorganisms, especially Lactobacillus, Streptococcus, 
Staphylococcus and Micrococcus sp. Bacterial 
contamination of raw milk can originate from different 
sources such as, air, milking equipment, feed, soil, faeces 
and grass (Torkar & Teger, 2008). The number and types 
of microorganisms in milk immediately after milking are 
affected by factors such as animal and equipment 
cleanliness, season, feed and animal health. 

 It is hypothesized that differences in feeding and 
housing strategies of cows may influence the microbial 
quality of milk (Torkar & Teger, 2008). Rinsing of milking 
machine and milking equipment with unclear water may 
also be one of the reasons for the presence of a higher 
number of microorganisms including pathogens in raw 
milk (Bramley & McKinnon,1990). The presence of these 
pathogenic bacteria in milk often emerge as a major 
public health concern, especially for those individuals 
who still drink raw milk. Keeping fresh milk at an elevated 
temperature together with unhygienic practices in the 
milking process may also result in microbiologically 
inferior quality. Tamilnadu, the southernmost state of 
India is one of the top ten milk producing states in the 
country with an annual milk production of 4.75 million 
tonnes (Serma Saravana Pandian et al., 2008). This 
study investigates the physical, and microbiological 
quality and safety of locally produced raw milk.  
Materials and methods  

The study was conducted at the Department of 
Microbiology, RVS College of Arts and Science, Sulur, 
Coimbatore during the period from May to Nov. 2009.  
 
Sources, collection and transportation of samples  

A total number of 80 raw milk samples (100 ml) were 
collected in the morning from diverse locations of 

Coimbatore and surrounding villages. After collection, the 
samples were transported to the laboratory on ice 
maintaining sterile condition.  
 
Isolation of microorganisms from milk samples  

Ten fold serial dilutions of samples were made up to 
10-6 in nutrient broth (Becton Dickinson Ltd, USA & 
BBL®) and Mac Conkey broth (Fluka Biochemika, Spain). 
Samples were plated in duplicate using pour plate 
technique. 0.5 ml of the diluted sample was delivered by 
pipette into 19.5 ml of enriched agar. Plates were inverted 
in an incubator at 370C for 24-48 h. Total viable counts 
(aerobic mesophiles) were carried out on nutrient agar 
(Fluka Biochemika, Spain), plate count agar (Oxoid, 
England), trypticase soy agar and soybean casein digest 
agar (Becton Dickinson Ltd, USA). The number of colony 
forming units (CFU) per milliliter were counted and 
recorded after appropriate incubation periods on plates 
with a visible colony range of 20-100.  

Quantitative analysis for the presence or absence of 
specific microorganisms was done by plating on selective 
media. Salmonella colonies on mannitol salt agar (Becton 
Dickinson Ltd, USA) were purified on Mac Conkey agar or 
Salmonella Shigella agar (SS-agar) (Fluka Biochemika 
India). Coliform count was done on Mac Conkey agar and 
eosin methylene Blue agar (International Diagnostic 
Group Plc, UK). Counts were also made on mannitol salt 
agar (Baird Parker Medium, Merck, Germany) and 
Cetrimide agar (Merck, Germany). Confirmatory 
biochemical and serological tests were performed on 
purified colonies. Carbohydrate studies and Indole test 
were done in peptone water (International Diagnostic 
Group Plc, UK).  
 
Characterization of isolates from milk products  

At intervals, colonies on the incubated plates were 
picked and purified by repeated sub-culturing by 
streaking on the desired media with a sterile wire loop. 
The strategy consisted of picking 1 colony to represent 
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every visibly different morphology on each plate. A 
maximum of 5 colonies were obtained per samples, 
which were examined microscopically for Gram’s reaction 
and colony morphology (shape, colour, texture, size) 
using 24 h old cultures. Motility and classical biochemical 
tests were performed. Appropriate positive and negative 
controls were used to make a distinction between positive 
and "false-positive" reactions.  
 
Identification of isolates from milk products  

Identification was based on growth on selective agar 
and broth, colony morphology, Gram’s reaction, 
biochemical test results and criteria for disregarding 
negative cultures. Results were analyzed using Cowan 
and Steel manual, and other methods for the 
identification of medical bacteria (Barrow & Feltham, 
1993; De silva et al., 2001; Ellis & Goodacre, 2006). 
 
Results and Discussion  

Pathogenic bacteria in milk have been a major factor 
for public health concern since the early days of the dairy 
industry. Many diseases are transmissible via milk 
products. Traditionally raw or unpasteurised milk has 
been a major vehicle for transmission of pathogens. The 
health of dairy herd and milking conditions basically 
determine the milk quality. Another source of 
contamination by microorganisms is unclean teats. The 
use of unclean milking and transport equipments also 
contributed to the poor hygienic quality (Parekh & 
Subhash, 2008).  

 A range of physical parameters were studied after 
collecting the sampling of milk from different villages and 
surrounding areas in Coimbatore. Table 1 shows the 
colour and the pH of the samples analysed in the test 
which had a pH range between 6.5 and 6.9. Out of 80 
samples analysed, 45 samples were found yellowish 
white, 15 samples were white, 10 samples were light 
yellowish white and remaining 10 samples were deep 
yellowish white in colour. These findings agreed with the 
reports of Judkins & Mack (1955), who reported that 
normal milk has a yellowish white colour due to the 
presence of fat, casein and the presence of small amount 
of colouring matter. These differences in colour may be 
due to the differences in nature of feed consumption or 
the breed of cow or the fat and solid contents of the milk 
(Khan et al., 2008).  

 The study indicated that the dominant microbial flora 
associated with raw milk samples in and around 
Coimbatore Dt. were in the order of Lactobacillus sp. > 
Staphylococcus aureus > Escherichia coli > Bacillus sp. > 
Pseudomonas fluorescens > Salmonella sp. > among the 
isolated pathogens. The presence of those bacteria in 
milk suggested contamination from various sources, such 
as animal, human, environment, utensils and others 
(Murphy and Boor, 2000). The high numbers of the 
isolated microorganisms not only contaminate the milk 
but also multiply and grow in it. This might be due to the 

fact that milk is a good nutritive medium for the growth of 
microorganisms, especially with poor sanitary procedures 
(Saeed et al., 2009) and lack of the cooling facilities 
(Murphy and Boor, 2000). 

 
Table 1. Physical parameters of raw milk samples 

Locations Colour pH 
Sundurapuram Yellowish white 6.5 
Kuruchi White 6.8 
Pothanor Yellowish white 6.9 
LIC Colony Deep yellowish 6.7 
G.K.Square Light yellowish 6.5 
Iyer hospital White 6.5 
KG Chavadi,  Navakkarai,  
Pichanoor, Ayyampathi,  
Muruganpathi, Kumuttipathi 
Rottikavundanoor 

yellowish  
white 

6.8 

Chinnampathi Deep yellowish 6.8 
Kaliyapuram Yellowish white 6.8 
Ettimadai White 6.9 
Veerappanoor Light yellowish 6.5 
Puliakulum Yellowish white 6.5 
 
 Among the food poisoning organisms, S. aureus and 

E. coli were isolated. This could be due to water used in 
the processing, unhygienic hawking habits, storage 
environment and not necessarily failure of Good 
Manufacturing Pratices (GMP). S. aureus has been linked 
to gastroenteritis by producing enterotoxins, boils, skin 
infections, pneumonia, deep abscesses and meningitis in 
debilitated persons. (Okpalugo et al., 2008). High 
microbial counts and the occurrence of pathogens are 
likely to affect the keeping quality and safety of raw milk 
as well as products derived from it. The achievement of 
hygiene in dairy farm directly influences the production 
oriented economic results and health safety perspectives 
in human beings. It is therefore critically important to 
ensure high quality raw milk production from healthy 
animals under good hygienic conditions and to apply 
control measures to protect human health. Therefore, it is 
recommended that training and guidance should be given 
to farms owners and their workers responsible for milking. 
Meanwhile, information on health hazards associated 
with contaminated raw milk should be extended to the 
public, so that consumption of untreated/improperly 
treated raw milk could be avoided.  
 
 

 

Table 2. Microbial examinations of raw milk samples

Microorganisms 
No. of  colonies 

appeared 
Lactobacillus sp. 26-40 
Staphylococcus aureus 12-20 
Escherichia coli 8-10 
Bacillus sp. 5-8 
Pseudomonas fluorescens 2-6 
Salmonella sp. 2-4 
Other bacterial strains 1-2 
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