
G.J.B.B., VOL.3 (4) 2014: 391-397 ISSN 2278 – 9103

391

ISOLATION AND IDENTIFICATION OF PROTEOLYTIC BACTERIA
FROM RAW MILK SAMPLES

S. V. Megha & B. Annadurai
Department of Biotechnology, Research and Development Centre, Bharathiar University, Coimbatore.

Corresponding author address: Megha Shijil, Thayyil House, Koodapuzha, Chalakudy, Thrissur 680307, Kerala.

ABSTRACT
Twenty five raw milk samples were collected in and around Kancheepuram and processed to identify the extent of
contamination by methylene blue reduction test. The samples were subjected for identification of the number of
bacterial contaminants by standard plate count method. The similar predominant colonies from each plate were isolated
and identified using routine bacteriological technique. Bacteria such as Staphylococcus aureus, Bacillus cereus,
Pseudomonas aeruginosa, Proteus mirabilis, Escherichia coli, Micrococcus luteus and Serratia marcescens are
identified. All those bacterial isolates were subjected for the identification of proteolytic activity. Bacteria such as
Bacillus cereus, Pseudomonas aeruginosa, Proteus mirabilis, Micrococcus luteus and Serratia marcescens are
identified as proteolytic organisms. Raw milk was contaminated by bacteria and other microorganism. Sources of the
contaminations were utensil, handlers, udders and teats of cow and buffalos. Proper cleaning of the vessels and cleaning
of the udder and teats of the cow and buffalo minimize the contamination. Water is the source of contamination. Pure
water is used to clean the vessel and processing machines. Protein is the major component in the milk. Proteolytic
bacteria affect the nutritive value of milk. Psychrotrophic proteolytic bacteria survive in the milk during low
temperature storage. Spore forming proteolytic bacteria resist at high temperature. Proteolysis is generally affecting the
nutritive value of milk.  So care must be taken to avoid proteolysis in each and every step involving collection
transportation, storage etc., of milk. Proper pasteurization of milk destroys microorganisms in milk. Avoidance of post
pasteurization contamination with microorganism improves the quality of milk. Proteolytic bacteria affect nutritive
value of milk and lead to cause health hazards.
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INTRODUCTION
Milk is one of the widely consumed products. Milk is
highly susceptible to contamination by microorganisms
and it is also a suitable medium for the rapid growth and
multiplication of bacteria at favorable temperatures.  It is
necessary to use very great care in the collection and
handling of milk samples to prevent any extraneous
contamination and to control the growth of organisms
during transportation and storage of the milk. Milk is the
first food served on the earth, the most satisfactory single
food substances elaborated by nature.  It is the one food
for which there seems to be no adequate substitute.  Milk
is a complex mixture of carbohydrates, proteins, lipids
and other organic compounds and inorganic salts
dissolved (or) dispersed in water, (Srilakshmi, 1999). In
addition milk is extremely easily digested as is shown by
the fact that it forms the stable article of diet for infants.
Milk contains number of proteins such as alpha-s-casein,
beta-casein and kappa-casein, also alpha lactalbumin and
beta lactoglobulin, which are synthesized in the modified
sebaceous glands i.e. in the mammary gland major
proteins are transferred from blood to milk such as
immunoglobulins and serum albumin (Muean Aslam and
Walter Hurley, 1996). There are seven types of bacteria
which changes the properties of milk. Psychrotrophic
microorganisms are able to grow at temperature below
7ºC. They are often proteolytic and lipolytic. They

include species of Micrococci, Bacilli, Staphylococci,
Lactobacilli, Pseudomonas and Coliforms. Spores
forming bacteria can withstand greater extremes of
acidity, temperature and desiccation. Enzymes are
biological catalysts that accelerate the rate of
biochemical reactions. Bacterial enzymes are most
significant to milk spoilage and cheese ripening.
Psychrotrophic bacteria produce heat stable enzymes.
Proteases are a type of enzyme which act on proteins and
cause their breakdown to produce smaller fragments.
There are several different types of proteases present in
the milk. Which are derived from somatic cells in the
milk (Muean Aslam and Walter Hurley, 1996). Some
proteases are secreted is an inactive from by autolysis
(or) by limited proteolysis by another protease. Milk is
one of the widely consumed products, that why it is
called it is ‘Liquid Diamond’. It is an excellent culture
medium for growth and reproduction of microorganisms.
Such balanced diet milk becomes contaminated with
several types of microorganisms, which originate in the
soil, water (or) skin and the hair of the animals (or) milk
maiders. Temperature plays a vital role in the spoilage of
milk. Microorganisms such as psychrotrophs may grow
at refrigeration temperature 7ºC. They are distributed in
diversified habitats, as water, soil, utensils and
vegetation. When the milk is stored under low
temperature it gets contaminated and frequently
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undergoes spoilage due to proteinases and lipases
released by the microbes present in the milk i.e.
psychrotropic bacteria.  The presence of these organisms
in milk indicated not only unsanitary conditions, but also
the yard stick to measure the quality of the products. The
psychrotrophs are readily killed by HTST pasteurization
their extra cellular enzymes are heat stable to varying
degrees when sufficient activity may remain to degrade
the fats and proteins of milk. The psychrotropic spore
formers are to be one of the food poisoning agents in
dairy products, which is isolated from pasteurized milk.
It is believed that contamination takes place after
pasteurization from equipment, cans, bottles and water.
They are cold loving bacteria being capable of
multiplying at 5ºC and below regardless of their optimum
temperature.  They are therefore capable of growing at
refrigeration temperature and are primarily responsible
for limiting the keeping quality of milk and many milk
products in which they may produce a wide variety
spoilage defects.The defects may result in the production
of many off-flavors which are characterized as fruity,
stale, musty, bitter, rancid and even putrid. They are
most commonly encountered as members of the genera
Achromobacter, Aerobacter, Alcaligenes, Escherichia,
Flavobacterium, Pseudomonas, and Vibrio. The general
consensus that Pseudomonas is the most commonly
encountered and this is true not only for milk products
but also for meat, fish, poultry and eggs. An attempt has
been made to throw light on the following aspects.
To check the quality of milk, to enumerate the bacteria in
milk, to isolate and identify the bacteria in milk, and to
identify the proteolytic activity of bacterial isolates.

MATERIALS & METHODS
Sample Collection (Bhattacharyya, 1986), Methylene
blue reduction test is based on the method of
Bhattacharyya, 1986, Standard plate count
(Bhattacharyya, 1986), Isolation of Specific bacteria
(Bhattacharyya, 1986), Proteolysis (Cappuccino and
sherman, 1999), Grams staining (Sundararaj, 2002).

Motilyty test (Sundararaj, 2002).

Catalase test (Sundararaj, 2002).
Oxidase test (Sundararaj, 2002).
Methyl red voges - proskauer test (Sundararaj, 2002).
Citrate utilization test (Sundararaj, 2002).
Urease test (Sundararaj, 2002).
Indole test (Sundararaj, 2002).
Coagulase test (Sundararaj, 2002).
Carbohydrate fermentation test (Sundararaj, 2002).

RESULTS
Results on analysis of quality of milk samples by
methylene blue reduction test are shown in Table 1.
Among 25 raw milk samples analyzed 4 samples were
identified as poor grade and remaining 21 samples were
found to be fair quality. Results on analysis of raw milk
samples by methylene blue reduction test are shown in
Figure 1-6. Results on the enumeration of bacteria in 25
different milk samples are given in Table 2, among
which 12 samples showed TNTC at 10-1 dilutions.
Bacterial colonies of 69 to 98 were observed in
remaining samples. Numbers of bacterial colonies were
reduced in all milk samples at 10-2 dilutions, which
varied from 9 to 205. The highest number of bacterial
colony in 10-3 dilutions was 122. These bacterial colonies
were counted in sample number 13. Lowest number of
bacterial colony in 10-3 dilutions was 4 in first sample.
Dilution range of 10-4 and 10-5 showed least number of
colonies. Result on the enumeration of bacteria in milk
sample is given in figure II. Results on the identification
of different bacterial isolates in raw milk samples by
biochemical reaction are given in Table 3. Morphology
of Escherichia coli bacterial colony is shown in   Figure
3. It showed metallic sheen in Eosin methylene blue
agar. Red pigment produced by Serratia marcescens in
Nutrient agar plate is shown in Figure 4. Totally 7
different bacterial species were isolated from different
raw milk samples and they have showed different
proteolytic activities as shown in Table 4. Proteolytic
activity of Pseudomonas in skim milk agar is shown in
Figure 5 and 7.

TABLE 1: Methylene blue reduction test for milk sample
Sample No. Reduction time (hours) Grade
1 4 Fair
2 30 Minutes Poor
3 20 Minutes Poor
4 3½ Fair
5 3½ Fair
6 2½ Fair
7 2 Fair
8 2 Fair
9 2 Fair
10 3½ Fair
11 3 Fair
12 2 Fair
13 22 Minutes Poor
14 4 Fair
15 2 Fair
16 3½ Fair
17 3 Fair
18 3 Fair
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19 20 Minutes Poor
20 3 Fair
21 3 Fair
22 2 Fair
23 4 Fair
24 3½ Fair
25 2 Fair

TABLE II: Standard plate count of milk samples
Sample No. 10-1 10-2 10-3 10-4 10-5

1 80 9 4 3 1
2 TNTC 196 82 40 25
3 TNTC 172 65 32 24
4 94 13 8 5 3
5 98 17 7 5 2
6 TNTC 186 76 45 22
7 TNTC 161 48 35 15
8 TNTC 176 68 54 26
9 TNTC 181 64 56 19
10 69 25 11 5 3
11 76 23 16 3 1
12 TNTC 151 45 26 14
13 TNTC 205 122 64 47
14 64 47 29 7 3
15 TNTC 196 89 47 32
16 90 47 23 7 2
17 85 45 20 6 4
18 92 48 23 7 2
19 TNTC 174 78 56 29
20 76 44 32 6 2
21 83 39 26 5 3
22 TNTC 196 79 36 22
23 89 46 27 6 1
24 83 44 22 5 1
25 TNTC 186 87 29 16

TNTC – Too Numerous To Count
10-1, 10-2, 10-3 ,10-4 ,10-5 - Dilution factors

More than 8 hours - Excellent
6 – 8 hours - Good
2 – 6 hours - Fair
Less than 2 hours - Poor

TABLE 3: Results on biochemical characteristics of bacterial isolates

Bacteria
Indole MR VP Citrate Cogulase Catalase Sugar Fermentation Urease Oxidase Gram Reaction Motility

M G L MAN S
Staphylococcus
aureus

- + + - + + + + + Gram positive
cocci

Non
motile

Pseudomonas
aeruginosa

+ + + + + Gram Negative
rod

Motile

Bacillus cereus - + + + - Gram Positive
rod

Proteus mirabilis - + - + - + - + - - - + - Motile
Serratia
marcescens

+ +

Micrococcus
luteus

- + - -

MR – Methyl Red L – Lactose - – Negative
VP – Voges Proskauer MAN – Mannitol
M – Maltose S – Sucrose
G – Glucose + – Positive
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TABLE 4: Proteolytic activities of isolates in skim milk agar
S.No. Microorganism Proteolytic activity
1 Escherichia coli Negative
2 Staphylococcus aureus Negative
3 Bacillus cereus Positive
4 Pseudomonas aeruginosa Positive
5 Proteus mirabilis Positive
6 Serratia marcescens Positive
7 Micrococcus luteus Positive (Slow proteolytic)

FIGURE 1: Methylene blue reduction test for raw milk sample
A – Sample - Showing disappearance of methylene blue dye

B – Positive Control - Showing disappearance of methylene blue dye
C –Negative Control – Showing no color change

FIGURE II: Standard Plate Count
A - 10-1 dilution factor, B - 10-2 dilution factor, C - 10-3 dilution factor, D - 10-4 dilution factor, E - 10-5 dilution factor

F – Control Plate

FIGURE 3. Escherichia coli in Eosin methylene blue agar plate
A – Showing metallic sheen colonies produced by Escherichia coli

B – Control plate
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FIGURE 4: Serratia marcescens in nutrient agar plate
A – Showing red pigments produced by Serratia marcescens, B – Control plate

FIGURE 5. Proteolysis of Pseudomonas aeruginosa in skim milk agar plate
A – Proteolysis – Zone formation
B – Control – No Zone formation

DISCUSSION
Milk is a nutritious food, and it act as a medium for
microorganisms. In this present study there are twenty five
raw milk samples were analysed by methylene blue
reduction test for checking its quality. Among these twenty
five samples, four samples showed poor quality remaining
twenty one samples showed fair quality. Methylene blue
reduction times (h) in thirteen milk samples were 3 – 4
hours. Methylene blue reduction time (h) in eight samples
was 2 hours. Only four samples showed colour change
within 30 minutes. Methylene blue reduction time
observed in this study are lower than these reported by
Ramesh et al. (2001) which were reported to be more than
4 hours. In this present study there are twenty five raw
milk samples were subjected to standard plate count. The
bacterial counts of the inoculated samples showed high in
10-1 dilution and the remaining dilutions showed decreased
number of bacterial colonies. Among the twenty five
samples twelve samples revealed TNTC at 10-1 dilution.
Bacterial colonies of 64 – 98 were observed in remaining
samples. Numbers of bacterial colonies were reduced in all

milk samples at 10-2 dilutions, which varied from 9 to
205. The highest number of bacterial colony in 10-3

dilution was 122. These bacterial colonies were
counted in sample number 13, and lowest number of
bacterial colony 10-3 dilution was 4 in first sample.
Dilution range of 10-4 and 10-5 showed least number of
colonies. More number of colonies in 10-1 dilution is
due to contamination of milk with bacteria. But in case
of remaining dilutions numbers of colonies were
decreased because load of bacteria was diluted.
Standard plate counts observed in this study are lower
than those reported by Favale et al. (1994). Seven
different bacterial species were isolated from different
raw milk samples. Staphylococcus aureus, Bacillus
cereus, Pseudomonas aeruginosa, Escherichia Coli,
Serratia marcescens, Micrococcus luteus, Proteus
mirabilis were isolated from raw milk sample. Among
the seven isolates five isolates showed proteolytic
activity in skim milk agar. Two isolates does not show
proteolytic activity in skim milk agar. Escherichia coli
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and Staphylococcus aureus showed negative result to
proteolysis because these two isolates were not hydrolysed
milk protein casein so no zone formed around the culture.
Bacillus cereus, Pseudomonas aeruginosa, Proteus
mirabilis, Serratia marcescens, showed zone formation in
skim milk agar, due to proteolytic activity. But
Micrococcus luteus hydrolyse the milk protein slowly.
Pseudomonas aeruginosa showed proteolytic activity was
observed in this study. But Pseudomonas fluorescens
sowed proteolytic activity was reported by Wieldmann et
al. (2000). Lira et al. (2000) isolated Protease enzyme
responsible for milk protein hydrolysis from Pseudomonas
fluorescens. In this present study Bacillus cereus showed
proteolytic activity at 37ºC was reported. Bacillus cereus
showed proteolytic activity at different environmental
conditions such as temperature at 2 to 37ºC and PH 4 to 7.3
was reported by Braun and Fehlhaber (2002). Proteus
mirabilis and Micrococcus luteus showed proteolytic
activity at 37ºC was observed in this study. But these
species showed proteolytic activity at different
environmental conditions such as temperature at 2 to 37ºC
and PH 4 to 7.3 were observed by Braun and Fehlhaber
(2002).
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