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Detection of food pathogens
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History

A9l NI & wmdpnnQa

Contaminated food, milk and water caused many foodborne
linesses

A Sanitary revolution
Sewage and water treatment
Handwashing, sanitation
Pasteurization of milkk1908
Refrigeration in homesl913




History

A Animals identified as a source of foodborne pathogens
Improved animal care and feeding
Improved carcass processing

A Surveillance and research
A Outbreak investigations
A Laws and policies regarding food handling
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Bacterial Diseases

Airborne Bacterial Diseases

Foodborne & Waterborne Bacterial Diseases
Soilborne Bacterial Diseases
Arthropodborne Bacterial Diseases

Sexually Transmitted Bacterial Diseases

Miscellaneous Bacterial Diseases
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Foodborne Intoxicationsvs Infections

Foodborne
Intoxications: Caused
by the exotoxin
secreted by bacteria
In contaminated food

Foodborne infections:
Caused by the
Ingestion of live
bacteria that colonize
the digestive tract
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Epidemiology

A Foodborne diseases each year in US
Affects 1 in 4 Americans
76 million illnesses
325,000 hospitalizations

5,000 deaths
1,500 of those deaths caused 8glmonellaListerig andToxoplasma
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Epidemiology

A Many unrecognized or unreported
Mild disease undetected
Same pathogens in water and person to person
Emerging pathogens unidentifiable
A Greatest risk
Elderly
Children
Immunocompromised
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Foodborne & Waterborne Bacterial Diseases

Botulism

Staphylococcal Food Poisoning
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Clostridial Food Poisoning
Typhoid Fever
Salmonellosis

Shigellosis

Cholera

Diseases associated with Escherichia coli

Camphylobacteriosis and Helicobacteriosis




Foodborne diseases

ABotulism N
Clostridiumbotulinum
Clostridiumperfringins
Clostridiunmtetani

A Staphylococcal Food Poisoning
Staph.aureus
Staphepidermidis

A ClostridialFood Poisoning

A Clostridiumperfringins

A TyphoidFever
A Salmonellayphi

A Salmonellosis
Salmonellaenteriditis
Salmonellagallinarum
Salmonellayphimurum
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Foodborne diseases
A Shigellosis

Shigellasonnei
Shigelladysenteriae
Shigelleflexneri
Shigellaboydii
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ACholera
Vibriocholerae
Vibrio parahaemolyticus

A Diseases associated withscherichiaoli
A E. coli strain O157:H7

A Camphylobacteriosigind Helicobacteriosis
A Camphylobactejejuni
A Helicobacter pylori




SollborneBacterial Diseases

Anthrax
Tetanus

Gas Gangrene
Leptospirosis

ListeriosigListeriamonocytogene
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Incubation period of foodborne diseases

Figure 1
Usual incubation period ranges for select foodborne diseases

Hepatitis A
Listeria monocytogenes'

Yersinia enferocolifica
E. coli O15T:HT

Campylobacter
Shigella
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Cyclospora cayetanensus
Clostridium bofwlinum

Salmaonella, nontyphoidal

Clostridivm perfringens

Vibrio parahaesmolyticus

Staphylococous aureus
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Hours Days

Invasive form, incubation peried for diardheal disease unknown.

Spurce: Data on the “usual" incubation l:-eri:u:l obftained from the

Cenlers for Dizease Coniral and Prevenian,

“Burveliance for Foodborme Disease Outbreaks--United States, 1308-1852. MMWR 45, 55-5 (Ol 25,1086):58 48




Table 1.1: Common Pathogemc Microorganisms

Microorganism

Associated Foods Infective Dose

(no. of orgamsms)

Incubaton Period

Campylobacier jejuni

Salmonella spp.

E. coli

L. monocytogenes

Clostridium botulinum

Hepatitis A virus

Norwalk virus /Norovirus

Raw milk, and raw or under-cooked meat, AN0-500
poultry & shellfish

Raw /undercooked eggs, poultry, and meat; 15-20
raw milk and dairy products; seafood; choco-

late; salad and spices

Raw /undercooked eggs, poultry, and meat; =10

raw milk and dairy products;

Soft cheese, raw milk, improperly processed < 1000
1ce cream, raw leafy vegetables; raw meat

and poultry

Improperly canned foods and vacuum pack- < TAano grams
aged and tightly wrapped food

Sandwiches, fruits and frmt juices, milk and 10-100
milk products, vegetables, salads, shellfish,

and 1ced drinks

Raw oysters/shellfish, water and 1ce, salads, Presumed to be low

and frosting

2 to b days

12to 24 h

2 to 4 days

2 days to 3 weeks

1-2 days
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At the Slaughter Plant

AFSIS target organisms

SalmonellaandE. coli
A Control points

Removal of internal organs

Minimize contact between carcasses
Proper movement through facilities
Chilling

Cooking processes (time, temperature)
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Irradiation

A Used since 1986 fafrichinacontrol in pork

A Gamma rays
Poultry in 1990/1992
Meat in 1997/1999
Reduction of bacterial pathogens
AKills living cells of organisms
Damaged and cannot survive
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In the HomMe

A Drink pasteurized milk and juices

AWash hands carefully and frequently
After using the bathroom
[ KFy3Ay3a AYyTFEyiaQa
Cleaning up animal feces

AWash hands before preparing food
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In the HomMe

AWash raw fruits and vegetables before eating

A After contact with raw meat or poultry
Wash hands, utensils and kitchen surface:
Hot soapy water

A Defrost meats in the refrigerator
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On Farm Strategies

A Testing and removal f@almonella
Serologic, fecal culture, hide culture
A Vaccinating
Many serotypes
Varying effectiveness
A Minimize rodents, wild birds

A Isolation of new animals
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Microbiological testing of foods

A an integral part of food production,

A most often applied for engbroduct control

Ineffective because of:

logistical complexities in sampling and the heterogeneous
distribution of contamination.

The implementation of the hazard analysis and critical control points
(HACCP)
A shifted the burden frontestingto process controto ensure food safety
0OC!'hv2Il hZ HAnoOOL®
A However

microbiological testing remains a critical tool in process control
monitoring, quality control, surveillance, risk assessment.

Moreover, environmental sampling and analysis have become
routine in food production as well as in outbreak tracing and
tracking
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Reasons for Testing

Primary purposes
to establish the absence of pathogens or their toxins

to ensure the safety of foods, and to enumerate total or indicator
microbial load

to monitor effectiveness of hygienic processing and to verify
product quality and shelife stability

Secondary purposes

Food safety emphasis on the fattia-fork approach has increased
field testing

Increased number of tests for largeale data collection for risk
assessment

surveillance and monitoring at the primary production levels

the increasing need of food producers to quantify the level of
pathogens in food samples.
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Methods

1. Detection method must be rapid

2. The method should detect the desired specific pathog

3. Method must be sensitive to detect small numbers of

pathogens

4. The detection method should produce a quantitative
analysis to help determine the severity of the hazard

5. The method should be multiplex (i.e., capable of
detecting more than one contaminant simultaneously)

o
-
o
N
~~
<
~~
o
—




Testing Methods

SAMPLES
Environmental / Food / Clinical

ﬁroscopy « Light: \ Biosensor

- Ceéll counting

- Cell and colonymorphology —_—
(92)
I Electron: Bioreceptor + Enzyme « DNA,Aptamer S
- Subcellular components « Antibody s Biomimetic g
« Cell + Phage S
+ Selection

* Enrichment

Biochemistry « Biotyping Transducers . Optical:
+ Carbohydrate fermentation - Ramanand FTIR
* Enzymedetection - SPR
- Fiber optic
Immunalagy « Serotyping + Electrochemical:
+ Immunofluorescence - Amperometry
« Enzymeimmunoassay - Voltammerry
(ELISA) - Potentiometry
- Impedimetry
Molecular biology + Genetictyping (rybotyping) - Conductometry
+ 16 SDNASequencing + Mass based :
+« PCR - Piezoelectric (QCM, SAW)
\ . DNA—DNAHybridizatiy - Magnetoclastic

Few minutes
" _ S Few hours
16 days

Paniel, N., et alMethods, 2013.




Seqguence

d Genomes
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Bar Coding DNA

Astraptes fulgerator Cl

raptes fulgerator TR

Bubo virginianus

Tyto alba
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Barcode searching
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