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Ç Increased awareness among consumers on food safety and quality

Ç Food consumption patterns : - minimal processed foods , preference for processed ready to eat

foods

Ç Use of new additives /ingredients and development of new products

Ç Shift in agricultural production , manufacturing and distribution practices in food chain

Ç International travel and trade - transportation of infectious agents

Ç Globalization of food supply chain

Ç Detection , reporting and surveillance system

Ç Acquisition of virulence and antibiotic genes by pathogenic bacteria - Emergence of

antimicrobial resistance in bacteria (AMR )

Ç Microbial adaptation and enhanced survival of pathogens in food

Emergence of microbiological food safety concerns and challenges 

Major trends 
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Risk profiling of pathogens in milk and milk Products 

Organism Shed directly 

in milk#

Contaminant of 

raw milk##

Survives 

pasteurization

Severity of 

illness §

Dairy products 

implicated in food -

borne illness

Aeromonasspp. × V × Serious +

Brucellaspp. V V × Severe +

Clostridiumbotulinum × V * Severe +

Clostridiumperfringens × V V Moderate +

Corynebacteriumspp. V V × Serious +

Coxiellaburnetii V V × Serious +

Cryptosporidium × V × Severe +

Mycobacteriumavium

subs. paratuberculosis
× V × ҍ ҍ

Mycobacteriumbovis V V × Severe +

Shigellaspp. × V × Serious +

Streptococcusspp. V V × Serious +

Yersiniaenterocolitica × V × Serious +

Bacilluscereus × V V Moderate ++

Staphylococcusaureus V V ×** Moderate ++

Campylobacterjejuni / coli × V × Serious ++

Salmonellaspp × V × Serious ++

Enterobactersakazakii × V × Severe^ ++

PathogenicE. coli × V × Severe ++

Listeriamonocytogenes V V × Severe^ ++

Transmissionthrough udder; mastitis etc; ## via faeces,the environment etc; *Neurotoxin is heat labile; ** Enterotoxin is heat stable; ^ for vulnerable populations; §

basedon ICMSF (2002) severity ranking ; + Reported, but rare; ++ More commonly associatedwith food-borne illness; īNo data/unknown; V= yes; X = no



Outbreaks associated with dairy 
products reported in US :2000 - 2013

E.coli 
O157:H7Χ

Campylobacter 
74%

Listeri
a Χ
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Staphylococc
us 
1% Norovirus 
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Raw milk, Pasteurizedmilk , Cheesesand Powderedmilk

www.realrawmilkfacts.com 
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EU Report on Food borne Outbreaks 
- 2011
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Source: Centre for Disease control and prevention 

COMMON SOURCES OF FOOD POISONING 



Year Country Cases Product 
Causative 

agent 
Cause Ref.

2003 USA 13 Raw milk C. jejuni
Unpasteurised 

milk
(Peterson, 

2003)

2000 Austria 38
Unpasteuriz

ed milk 
C. jejuni

Unpasteurised 
milk distributed 
by a local dairy

(Lehner et al., 
2000)

1998 Hungary 52 Raw milk C. jejuni
Unpasteurised 

milk
(Kalman et 
al., 2000)

1996 UK 33
Unpasteuriz

ed milk 
C. jejuni

Educational 
farm visit,

exposure to raw 
milk

(Evans et al., 
1996)

1992 USA 50 Raw milk 
C. jejuni Consumed at 

church
(CDC 2002)

1995 UK 110 milk C. jejuni

Inadequately 
pasteurized milk 

from a local 
dairy

(Fahey et al.,
1995)

Outbreaks associated with Campylobacter jejuni
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Year Country Cases Product 
Causative 

agent 
Cause Ref.

2000 USA 38
Pasteurized

milk
Salmonella

typhimurium

Likely contaminated 
containers

or milk contact 
surfaces after
pasteurisation 

because of
environmental 

conditions in plant

(Olsen et
al, 2004)

2003 USA 62 Raw milk 
Salmonella

typhimurium
Unpasteurised milk at

dairy/petting zoo
(Mazurek et 

al., 2004)

1998 UK 40 
Pasteurized

milk
Salmonella Pasteurisation failure

(Brown, 
1998)

1999
Washing

ton
17

Raw - Milk 
Cheese

Salmonella
typhimurium

DT 104

Infection due to 
consumption of un -

pasteurised milk

( Villar et 
al.,.1999)

Major Outbreaks associated with Salmonella spp. 
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Year Country 
Reported 
cases 

Causes 

PASTEURIZED  MILK 

1986 Austria 28 Consumption of raw milk

2006 -07 USA 5 At the plant where the milk was 
processed, inspections revealed no 
evidence of improper pasteurization1997 USA 54

CHEESE 

2003 France 18

Cheese was made from the
Un-pasteurised milk / Environmental 
contamination

2003 Sweden 15

2002 Canada 17

2001 Soft cheese 45

2000 USA 13

1995 Switzerland 57

2013 USA 22 Ricotta Salata Cheese

2014 USA 5 Soft cheese made from pasteurized milk 

BUTTER AND BUTTER PRODUCT 

2003 UK 17
Listeria isolated from a dairy drain / 
butter

Outbreaks associated with Listeria monocytogenes
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Pathogenic bacteria isolated from different Indian foods

Source: Vemulaet al., 2010
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Common foodborne pathogens and their percentage of 
contamination in Indian foods

Source: Vemula et al ., 2010



Inoculate 25 mL of 

sample in LSEM and 

incubate at 37oC

Step-1 Step-2

Observe color 

change from yellow 

to black 

Incubate T-1 & 

T-2 at 37oC 

Green color within 4.30 h of 
incubation confirms L. 

monocytogenes

Yellow color within 2.30 h of 
incubation further indicates the 
presence of genus Listeria spp.

From stage 1- Inoculate 250 ˃ L of cell suspension after 

centrifugation (in duplicate) into 50 ˃ L of ESM in T-1 & T-2

Stage 2: Confirmatory detection of L. monocytogenes

Two stage enzyme assay for rapid detection of 
L. m onocytogenes in milk 

IP Status: Patent Reg. No. 1357/DEL/2013       

Conventional method -ISO: 11290 Part-

1:1996 (5-7 days Protocol) 

N=227 (R-137, P-90)

Results Validated with ISO procedure

Stage 1: Presumptive detection of Listeria spp.
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Lyophiliz

ed ECSM 

tube 

Reconstituted 

tube with 0.9 

mL of sterile 

water 

Aseptically 

add 0.1 mL of 

milk sample 

Blue color 

indicates 

presence of 

E.coli

Incubate at 

37Ñ1 oC for 12 

Ñ1 h 

Centrifuge 

and wash 

pellet 

twice with 

PB

Wipe the 

tubes with 

sterile 

cotton swab

Reconstitute 

lyophilized ESM 

tube and transfer 

the content to 

washed pellet

Blue color 

confirms presence 

of E.coli in milk 

samples 

Incubate at 

37Ñ1 oC for 

3.0 Ñ0.15h  

Stage-2 Confirmatorydetectionof E.coli in milk IP Status: Patent Reg. No. 2214/DEL/2014

Two stage enzyme assay for detection of E. coli in milk 

Stage-1 Presumptive detection of E.coli in milk

Conventional method -IS:5887 Part-I:1976
(4-5 days Protocol)  

Results Validated with ISO procedure

N=227 (R-137, P-90)
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Lyophilized CSM 

tube 
Reconstitute with 0.9 mL of sterile 

water 
Aseptically add 0.1 mL of milk 

sample 
Yellow color confirm 

coliform 

Incubate at 37Ñ1 oC for 

12 Ñ1h  

IP Status: Patent Reg. No. 
2214/DEL/2014

Rapid detection of coliform in milk 

Conventional method ςISO:4832:2006
(4-5 days Protocol)  

Results Validated with ISO procedure
N=227 (R-137, P-90)
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Appearance of 
yellow color

Add 2-3 drops of 
lyophilized reagent after 

reconstitution in T2 

Appearance of 
orange red color

T-2

T-1

Stage 2: Confirmatory detection of Enterococci in milk  

T-2

T-1

From stage 1- Inoculate 300 ˃ l of cell suspension after 

centrifugation (in duplicate) into T-1 & T-2

Incubate T-1 & T-2 at 
37±1oC for 3.30±0.30  h 

Two stage enzyme assay for Enterococci in milk 

IP Status: Patent Reg No 119/DEL/2012

Stage 1: Presumptive detection of Enterococci in milk 

Lyophilized 
EBSAM tubes 

Reconstitute 
with 0.9 mL of 
sterile water

Aseptically add 
100 µL of milk 

sample  

Appearance 
of black color

Incubation at 37oC 

for 18h

Conventional method :IS 5887 Part-2: 1976
(3-4 days Protocol) 

Results Validated with ISO procedure

N=227 (R-137, P-90)
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Source: Outreach project 2010-16 
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Risk profiling of dairy pathogens : ICMSF 2002 
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Severe

Serious

Moderate 

Listeria monocytogenes
Pathogenic E. coli 

Brucella , Enterobacter 
sakazakii

S. aureus
B. cereus 

Classification on basis of dose response Classification on basis of exposure response 

Khoa based sweets

Raw milk/ cheeses
Raw milk/ Meat
products, Infant milk
formula

Raw milk /Broiler
meat products /
Poultry/ Ice - cream

Campylobacter jejuni
Salmonella 

Yersinia enterocolitica

Moderate: Not usually life threatening; nosequelae ; short duration; self - limiting;  severe discomfort

Serious: In capacitating but not life threatening; sequelae infrequent; moderate 
duration

Severe: Life threatening, or substantial sequelae, prolong duration



FSSAI Microbiological criteria approved for Milk & milk Products  

Micro-organisms

1. Total Plate Counts 

2. Coliform 

3. Yeast and Mold Counts 

4. Staph aureus

5. Bacillus cereus

6. E. coli

7. Salmonella  

8. Listeria monocytogenes

9. Enterobactersakazakii

10. SRC
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Generation of scientific data on hygiene/ safety indicators in milk and milk
products through National surveillance network Project

Codex Alimentarius Risk Assessment frame work 

Risk Assessment
×Hazard identification

×Hazard characterization

×Exposure assessment

×Risk characterization 

Risk management
×Risk evaluation

×Option assessment

×Option implementation

×Monitoring and review

Risk communication
Interactive exchange  of information 

option concerning risks



Source of loss Loss per cow($) Percent of total(%)

Reduced production 121.00 66.0

Discarded milk 10.45 5.7

Replacement cost 41.73 22.6

Extra labour 1.14 0.1

Treatment 7.36 4.1

Veterinary services 2.72 1.5

Total 184.40 100

Mastitis and its impact in India 

Å In India annual losses in dairy industry due to mastitis has been reported
approximately 1670 Cr / 231 .2 Million USD ( Jingar , et al, 2017 )

9/24/2018
Diagnostic for Mastitis, Antimicrobial Residues 

and Resistant bacteria in dairy settings
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Microorganisms involved in mastitis

Environmental pathogens Contagious pathogens Others 

Escherichia coli (40%) Staphylococcus aureus (40-70%) Staphylococcusepidermidis(1.3%)

Klebsiella pneumonia Streptococcus agalactiae (8-10%) Staphylococcus simulans(1.0%)

Arcanobacteriumpyogenes Streptococcus dysgalactiae (1.6%) Staphylococcus chromogens(0.7%)

Yeast spp. Corynebacteriumspp.

Mycoplasma spp. (5-12%)

41.66%

44.44%

5.50%

8.33%
Microbiological culture of 74 cases of clinical mastitis    

E. coli
Staphylococcus spp.
Streptococcui spp.
Klebsiella spp.

Jeykumaret al., 2013
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Test Identification 
of mastitis milk

Identification of 
pathogen

Time of 
detection 

Test location Sample type

California 
mastitis test

Ҟ X Minutes Farm Fresh milk

Somatic cell 
count

Ҟ X Minutes Lab Fresh milk

Bacterial culture Ҟ Ҟ Days Lab Fresh milk

ELISA X Ҟ Hours Lab Fresh,Frozen, Preserved

MULTIPLEX PCR Ҟ Ҟ Hours Lab Fresh,Frozen, Preserved

Types of mastitis and Diagnostic methods for its identification

Sub - clinical Clinical Chronic

Availability of diagnostic for early detection of mastitis will be a great help in sustainability of dairy farm business and 
controlling AMR

9/24/2018
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and Resistant bacteria in dairy settings
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Global trends of antimicrobials use in livestock

Å 63151 tones in 2010

Å 67% increase in 2030

Å 100% increase in BR I CS countries

Diagnostic for Mastitis, Antimicrobial Residues and Resistant bacteria in dairy settings

Large consumers of antimicrobials in animals in 2010 and 2030 
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Antibiotic consumption is growing rapidlyé

Reddy et al., 20149/24/2018
Diagnostic for Mastitis, Antimicrobial Residues 

and Resistant bacteria in dairy settings
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Existing diagnostic for detection of Antimicrobial Residues in milk 

Name of 
test

Concept / 
principle 

Manufact

urer

Time per 

test

Cost of the 

test 

Antibiotic 

tested

Application  

Delvo test Microbial 
inhibition based 

Gist
brocades/
DSM

2 :30 min Rs. 150 per 
test 

Broad 
spectrum

Qualitative screening test use 
in few multinational  
companies / bigger dairy 
farms in India 

DPA based 
assay

Microbial 
inhibition 
based / Color 
change

NDRI 
Karnal 

3.0 - 3.15 
h

Rs . 50 per 
test

Broad 
spectrum

Qualitative screening test 
(semi -quantitative test) are in 
use in few multinational  
companies / bigger dairy 
farms in India 

Paper strip 
based
assay

Spore 
germination / 
enzyme / 
color change

NDRI 
Karnal 

1.00  h Rs . 75 per 
test

Broad 
spectrum

Penzym
Test

Enzyme 
colorimetric

Neogen
Corporatio
n

15 min Rs. 200 per 
test

ȁ - lactams Not in use 

Tetra 
sensor 

Antigen 
antibody based 

Different 
companies 

5-10 min

~ Rs. 200 for 
one antibiotic Individual 

antibiotics / 
group

Used in research institutions 
for quantitative estimation, 
rarely in big dairies 

Snap Test Receptor binding 
assay

IDEXX 10 min Rs. 300 per
test 

Family 
specific

Not in use
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7̧00,000

Annual deaths currently

1̧0 million 

Projected deaths in 2050

$̧ 100 trillion
Loss to global economy till 2050

3̧.5 %

Reduction in global GDP in 2050

AMR is now

Å Economic problem

Å Food security risk

Å Development Issue

Å Political challenge

UNGA, WHO. FAO, OIE, G8, G20, G77, 

ASEAN, OPEC, EU

V Implementation of National 

Action Plan on AMR

Impact of Antimicrobial Resistance

(Jim OôNeill Report)
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