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Abstracts: In the present study, 20 samples of milk of cow, pasteurized milk were collected from the local 

market and were analyzed for microbial count and IMViC tests to determine the coliform load in the sample. 

Further, the presence of E. coli (KC795687) was confirmed by using PCR and 16srna sequencing. Majority of 

the milk samples of different origin were found to be contaminated by the coliform group of bacteria. The 

samples were found to be positive for E. coli by PCR analysis and 16srna sequencing. Pasteurized milk samples 

did not showed presence of E. coliby PCR, but they showed considerable count of bacterial growth by total 

plate count method. The results indicated that analyzed milk could contribute a potential risk for public health 

in the cases that it was consumed or used in the production of dairy products without being pasteurized or being 

subjected to a sufficient heat process. Moreover, PCR is less labor intensive, more rapid for bacterial 

identification and it further confirmed in 16srna sequencing. 

Key Words; PCR-Polymeric chain Reaction, IMViC-Indole methyl red, vogues proskaur, citrate utilization 

test. 

 

I. Introduction 

Mastitis is the most economically significant disease of dairy animals.  This condition is widespread in 

dairy herds and is associated with a significant reduction in milk yield, increased costs of production and 

deteriorated milk quality.  These costs are borne directly by milk producers and indirectly by the consumers of 

dairy products.  The disease also results in partial or complete damage to udder tissues and decreases the 

productive life span of the animal.   

Mastitis is caused by many bacteria, which include the coliform group (specifically Escherichia coli, 

Enterobacter, Klebsiella species), Streptococci, Staphylococci, Corynebacteria, Pasteurella, Mycoplasma, 
Leptospira, Yersinia, Mycobacteria, Pseudomonas, Serratia and other organisms like fungi, yeasts and virus. 

(Kotowshi, 1988 and Gonzalez et al., 1980). 
 

The most important species in the coliform group of organisms.  Escherichia coli (E.coli), a rod-shaped 

member of the coliform group, can be distinguished from most other coliforms by its ability to ferment lactose 

at 44◦C, and by its growth and color reaction on certain types of culture media.  It is the lactose fermenter and 

produces pink colonies in Macconkey agar.  When cultured on an EMB plate, a positive result for E.coli is a 

metallic green media with dark purple colonies.  Unlike the general coliform group, E.coli are almost 

exclusively of fecal origin and their presence is thus an effective confirmation of faecal contamination.  

Typically, E.coli are about 11% of the coliforms in human faeces.  (Burns et al., 1996). 
  Optimal growth of E.coli occurs at 37◦C, but some laboratory strains can multiply at temperatures of up 

to 49◦C.  Growth can be driven by aerobic or anaerobic respiration, using a large variety of redox pairs, 

including the oxidation of pyruvic acid, formic acid, hydrogen and amino acids, and reduction of substrates such 

as oxygen, nitrate, dimethyl sulfoxide and trimethylamine N-oxide.  (Bradley et al., 2001). 

Mastitis is an inflammation of under which is mainly caused by coliforms and other micro organism.  It 

is a most economically important disease in cattle’s.  It is mainly caused by E.coli in dairy cattle’s.  The major 

reason for the disease is environmental factors like contaminated water.  In the present study virulent.  E.coli 

strains were isolated from Bovine mastitis and the virulent genes were identified using Multiplex PCR, and 16s 

rna sequencing to identify the coliform organisms. Identification of Virulent E. coli from Bovine mastitis was 

carried out in Mother Teresa Women’s University, kodaikanal.  

Identification of Virulent E.coli from Bovine mastitis was carried out in Mother Teresa Women’s 
University, Kodaikanal, and 2008 – 2009.  The part of the work was carried out in Tamil Nadu Veterinary and 

Animal Science University, Chennai.  The results are produced and discussed in this chapter. 

 The aim of this project is the isolation of E.coli from the mastitis milk sample.  Mac conkey agar and 

Eosine Methylene blue agar were used in the preliminary identification of E. coli further identification was done 

by biochemical and sugar fermentation test.Mastits is an inflammation of udder which is mainly caused by 

coliforms and other organisms.  It is a major disease caused by E.coli in dairy cattles.  10 isolates of E. coli were 

obtained from 20 samples of mastitis milk showing 50% incidence rate. 
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II. Materials and methods 
20 Milk samples were collected from mastitis affected cows. The samples were inoculated in Triptose 

soya broth, After an incubation period of 4-6 hours, the samples were streaked on differential media namely 

Mac Conkey agar, Eosine Methylene blue agar.In Mac Conkey agar, out of 20 samples 15 samples produced 
pink colour colonies. In Eosine Methylene blue agar out of 15 samples 10 sample produced colonies with 

metallic sheen.Futher identification of E.coli isolates was done by biochemical and sugar fermentation test using 

Enterbacteriaceae rapid kit.Simultanoushly antibiotic sensitive test was also done to identify the sensitivity 

pattern of the E.coli isolates. PCR was done for the detection of virulence genes. The coliform mastitis further 

confirmed by 16srna sequencing. 
 

Tryptose Soy Agar Culture 
 Tryptose soy agar was used to isolate coliforms from Mastitis milk sample.  E.coli is a type of 

coliform.  In the present study colonies were isolated without any contamination.  This result is supported by 

previous work done to isolate E.coli from raw milk and milk products in relation to public health sold under 

market condition at Tandojam (Ahmed and Sailam, 1991; Sharma and Joshi, 1992; Adesiyum, 1994n and 

Soomro et al., 2002) where they isolated the micro organism from milk using Tryptose soy agar, they also got 

well isolated colonies. 

 

Mac conkey agar 
 Mac conkey agar is used to isolate coliform.  If the organism is coliform they ferment the lactose in the 

medium and form pink colour colonies.  In the present work, out of 20 Mastitis milk samples collected, 15 

samples were produced ink colour colony indicating the presence of coliform.  This result is supported by 

previous work done to isolate E.coli from raw milk products in relation to public health sold under market 

condition at Tandojam (Ahmaed and Sailam, 1991; Sharma and Joshi, 1992; Adesiyum, 1994n and soomro et al; 

2002) where they isolated smooth, circular pink colour colonies with spreading growth. 

 

Eosin Methylene Blue (EMB) Agar 
 Eosin Methylene Blue (EMB) Agar is used for identification of micro organism.  E. coli produced 

Metallic sheen colour colons in Eosin Methylene Blue (EMB) Agar.  In the present study 15 isolates which 

produced pink colour colonies in Mac conkey agar were streaked on EMB agar, Out of 15 isolates 10 isolates 

produced Metallic Sheen colour colonies indicating the presence of E. coli.  This work is supported by previous 

work done to isolate E. coli from raw milk and milk products in relation to public health sold under market 

condition at Tandojam (Ahmed and Sailam, 1991; Sharma and Joshi, 1992; Adesiyum, 1994n and Soomro et al., 

2002) where the E. coli colonies were identified using Eosin Methylene Blue (EMB) Agar, E.coli produced 

Metallic sheen colour colonies. 

 

Gram Staining 
 Gram staining is used for identification of Gram positive and Gram negative organism.  E.coli is a 

gram negative rod. Shaped bacterium.  In the present study the 10 isolates were subjected to gram staining all 

the isolates were found to be gram negative rods.  This work is supported by previous work done to identify 

micro organism (Cruickshank et al., 1994) where they identified Ecoli as gram negative rods. 

 

Inoculation into Broth: 
 In the laboratory the milk sample was inoculated into tryptose soy broth under sterile condition.  After 

inoculation, the test tube was incubated at 37oC for overnight.  (Cruickshank et al., 1975). 

 

 Inoculation into Tryptose Soy Agar: 
 A loopful of culture from the tryptose soy broth was streaked onto tryptose soy agar plates.  After 

inoculation the plates were incubated at 37oC overnight.  (Cruickshank et al., 1975). 

 

Noculation into Agar Plates: 
 Well isolated colonies from the TSA plates were streaked onto the following agar plates, 

 -Mac Conkey Agar 

 -Eosin Methylene Blue Agar. (Cruickshank et al., 1975). 
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Biochemical Tests 

Indole Test 
 A loop full of culture from 24h growth medium was inoculated in Tryptone medium and incubated at 

37◦ C for 24 h.  After incubation 0.5ml of Kovac’s reagent was added to it and observed for the ring formation.  

(Cruickshank et al., 1975). 

 

Methyl Red Test 
Sterile MR broth was inoculated with the isolate and incubated at 37◦ C for 24-48 hours after 

incubation, methyl red solution was added and shaken well.  (Cruickshank et al., 1975). 

 

Voges Proskauer Test 
 VP broth was inoculated with cultures and tubes were incubated at 37◦ C for 24-48 hours.  Baritt’s 

reagent was added in all test tubes and the result was observed.  (Cruickshank et al., 1975). 

 

Citrate Utilisation 
 The test culture was inoculated into Simmons citrate medium and inoculated at 37◦ C for 24 hours and 

observed for colour change (Cruickshank et al., 1975). 
 

Eijkman Test 
1. Durham’s tube was placed inside the test tubes containing Mac conkey broth.  Care should be 

taken that there should be no air bubbles. 

2. Inoculate the isolate into the sterilized test tubes. 
3. Incubated for 24 – 48 hours at 44◦ C Formation of air bubbles inside the Durhams tube indicated 

the positive results.  (Cruickshank et al., 1975).. 

 

Sugar Fermentation Test 
 The cultures were incubated in the respective sugar medium (glucose, sucrose. Lactose, maltose, 

mannitol, mannose, raffinos, xylose, sorbitiol, trehalose, fructose) and incubated at 37 C over night.  After 

incubation, Andrads indicator was added to the culture tubes.  Red colour was formed as a result of the 

production of acid and gas confirm the positive reaction. (Cruickshank et al., 1975).. 

 

Antibiogram Test 
 The 8 h bacterial culture was spread on Trypose soy agar using a sterile swab.  The plates were dried 

and then the antibiotic disc were placed by means of a sterile forceps and incubated at 37◦ C overnight.  Clear 

zone around the antibiotic disc indicated that the organism is sensitive.  The diameter of each zone of inhibition 

was measured, recorded and interpreted according to the zone size interpretative charts (Cruickshank et al., 

1975). 

 

TABLE – 1: 

ANTIBIOTIC DISC WITH STANDARD CONC 

S. No ANTIBIOTICS STRENGTH 

1 Gentamycin (G) 10mcg 

2 Amoxyclav (Ac) 30mcg 

3 Erythromycin (E) 15mcg 

4 Trimethoprim (Tr) 30mcg 

5 Ciprofloxacin (cf) 5mcg 

6 Norfloxacin(Nx) 10mcg 

7 Ampicillin(A) 10mcg 

8 Azithromicin(AZ) 30mcg 

9 Enrofloxacin 10mcg 

 
The Protocol of Sequencing Service 
1. Sequencing Kit: ABI PRISM® BigDyeTM Terminator Cycle Sequencing Kits 

2. Sequencer: ABI PRISM® 3730XL Analyzer (96 capillary type) (Over 20) 

3. PCR machine: MJ Research   PTC-225 Peltier Thermal Cycler 
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4. Sequencing protocol 

Sequencing reactions were performed in a MJ Research PTC-225 Peltier Thermal Cycler using a ABI 

PRISM® BigDyeTM Terminator Cycle Sequencing Kits with AmpliTaq® DNA polymerase (FS enzyme) 

(Applied Biosystems), following the protocols supplied by the manufacturer. Single-pass sequencing was 

performed on each template using [Universial or what you selected] primer. The fluorescent-labeled fragments 

were purified from the unincorporated terminators with an ethanol precipitation protocol. The samples were 

resuspended in distilled water and subjected to electrophoresis in an ABI 3730xl sequencer (Applied 
Biosystems). 

 

Primer information: 

 Primer Name Type Type2 Sequence (5 to 3) 
     

1 518F Universal Forward CCAgCAgCCgCggTAATACg 
     

2 800R Universal Reverse TACCAgggTATCTAATCC 
     

3 27F Universal Forward AgAgTTTgATCMTGGCTCAg 
     

4 1492R Universal Reverse TACggYTACCTTgTTACgACTT 
     

 
Note: 

Primer 1 & 2 for Sequencing Reference. 

Primer 3 & 4 for PCR Amplification 

 

Analysis Procedure  
1. Preparation Of Template Dna  

It is important to use a pure cultivated bacterium for identification. Colonies are picked up with a 

sterilized toothpick, and suspended in 0.5 ㎖ of sterilizes saline in a 1.5 ㎖ centrifuge tube. Centrifuged at 

10,000 rpm for 10 min. After removal of supernatant, the pellet is suspended in 0.5 ㎖ of instagene Matrix (Bio-

Rad, USA). Incubated 56℃ for 30 min and then heated 100℃  

For 10 min. After heating, supernatant can be use for PCR.  
 

2. PCR  

Add 1 ㎕ of template DNA in 20 ㎕ of PCR reaction solution. Use 27F/1492R primers for bacteria, 

and then perform 35 amplification cycles at 94℃ for 45 sec, 55℃ for 60 sec, and 72℃  
For 60 sec. DNA fragments are amplified about 1,400 bp in the case of bacteria. Include a positive control 

(E.coli genomic DNA) and a negative control in the PCR.  

 

3. Purification Of Pcr Products  
Remove unincorporated PCR primers and dNTPs from PCR products by using Montage PCR Clean up kit 

(Millipore).  

 

4. Sequencing.  
The purified PCR products of approximately 1,400 bp were sequenced by using 2 primers as described 

(Primer Name File). Sequencing were performed by using Big Dye terminator cycle sequencing kit (Applied 

biosystems, USA). Sequencing products were resolved on an Applied Biosystems model 3730XL automated 

DNA sequencing system (Applied biosystems, USA). 
  

III. Result and Discussion: 
The Coliform mastitis is caused by a group of coliform organisms E. coli is one of the most important 

bacterium of coliform group that causes mastitis in Cattle.  Ecoli isolates were isolated by culturing in Eosine 

Methylene blue agar and in Mac Conkey agar.  The isolates were confirmed by different Biochemical Tests and 

Sugar fermentating Tests.  By using alkaline lysis method plasmid was isolated and the pathogenicity of E. coli 

was confirmed using PCR and 16srna sequencing were observed and it reveals the virulence of E. coli that 

caused mastitis. 
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BIO - CHEMICAL TEST 

Isolates Eijkman’s 

Test 

Indole MethyIRed Voges 

Proskauer 

Citrate 

Utilisation 

1 + + + - - 

2 + + + - - 

3 + + + - - 

4 + + + - - 

5 + + + - - 

6 + + + - - 

7 + + + - - 

8 + + + - - 

9 + + + - - 

10 + + + - - 

 

+ Positive - Negative 

: 

SUGAR FERMENTATION TEST 

Samples Arabinose Sucrose Lactose Xylose Cellobiose 

1 + + + + - 

2 + + + + - 

3 + + + + - 

4 + + + + - 

5 + + + + - 

6 + + + + - 

7 + + + + - 

8 + + + + - 

9 + + + + - 

10 + + + + - 

 

SUGAR FERMENTATION TEST (Enterobacteriaceae Kit). 

 

Arabinose Sucrose Lactose Xylose Cellobiose 

+ + + + - 

 

+ Positive      - Negative 
 

After an incubation period of 4-6 hours, the samples were streaked on differential media namely Mac 

Conkey agar, Eosine Methylene blue agar.In Mac Conkey agar, out of 20 samples 15 samples produced pink 
colour colonies. In Eosine Methylene blue agar out of 15 samples 10 sample produced colonies with metallic 

sheen 
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Antibiogram Test 

 
S. No Antibiotics Resistance Intermediate Sensitive 

1 Gentamicin (G) - 5 5 

2 Amoxyclav (Ac) - 3 7 

3 Erythromycin (E) - 5 5 

4 Trimethoprim (Tr) - 2 8 

5 Ciprofloxacin (Cf) - - 10 

6 Norfloxacin (Nx) 9 1 - 

7 Ampicillin (A) 10 - - 

8 Azithromicin (Az) - 4 6 

9 Enrofloxacin (En) - - 10 

 
10 Milk samples were collected from mastitis affected cows. The samples were inoculated in Triptose soya 

broth, Futher identification of E.coli isolates was done by biochemical and sugar fermentation test using 

Enterbacteriaceae rapid kit.Simultanoushly antibiotic sensitive test was also done to identify the sensitivity 

pattern of the E.coli isolates. 
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           Genera f Bacteria isolated from the Coli form Mastitis Cow Milk Sample In 16srna  

 

 

PCR was done for the detection of virulence genes and 16srna sequencing for confirmed the E.coli that 

caused mastitis. 

IV. Conclusion 
To conclude, the Coliform mastitis is caused by a group of coliform organisms E. coli is one of the 

most important bacterium of coliform group that causes mastitis in Cattle.  E.coli isolates were isolated by 

culturing in Eosine Methylene blue agar and in Mac Conkey agar.  The isolates were confirmed by different 

Biochemical Tests and Sugar fermentating Tests. E. coli was confirmed using PCR and 16srna sequencing were 

observed and it reveals the virulence of E. coli that caused mastitis The Ecoli sequence was submitted in 

genbank accessions no KC795687. 
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