
5 GLOBAL FOOD SAFETY TRENDS 
WHAT YOU NEED TO KNOW 



In order to prepare for In order to prepare for 
the future, we must the future, we must 

understand and learn understand and learn 
from the past.from the past.



The History of Food Processing

•• 2000 B.C. 2000 B.C. -- Here, eat this food quickly before it spoils.Here, eat this food quickly before it spoils.
•• 500 B.C. 500 B.C. -- That food spoils fast.  Here, salt it.That food spoils fast.  Here, salt it.
•• 1845 A.D.1845 A.D. -- That salt tastes bad.  Here, place that food That salt tastes bad.  Here, place that food 

on ice.on ice.
•• 1850 A.D.1850 A.D. -- That ice melts fast.  Here, place that food That ice melts fast.  Here, place that food 

in a refrigerator.in a refrigerator.
•• 1864 A.D.1864 A.D. -- That food still spoils.  Here, pasteurize it.That food still spoils.  Here, pasteurize it.
•• 1980 A.D.1980 A.D. -- That pasteurized food doesnThat pasteurized food doesn’’t last long enough.t last long enough. 

Here, irradiate it.Here, irradiate it.
•• 1997 A.D.1997 A.D. -- That irradiated food is bad for you.  Here, That irradiated food is bad for you.  Here, 

eat this eat this ““all natural freshall natural fresh”” stuff.stuff.
•• 2000 A.D.2000 A.D. -- That That ““all natural freshall natural fresh”” stuff goes bad.  stuff goes bad.  

Here, eat this food quickly before it spoils.Here, eat this food quickly before it spoils.



Seeing the future is good,Seeing the future is good, 
but preparing for it and but preparing for it and 

shaping it isshaping it is 
even better.even better.



In the News



Which Can Benefit from Which Can Benefit from 
Collaborative SolutionsCollaborative Solutions

Food Safety is a Global ProblemFood Safety is a Global Problem



Trend #1:
 Foodborne Disease Surveillance

To prepare for the future of To prepare for the future of 
food safety, prevention must food safety, prevention must 

outpace detection.outpace detection.



The Race

Public Health DetectionPublic Health Detection

Industry PreventionIndustry Prevention



Estimate of Annual Foodborne
 Disease Worldwide

2 billion cases 

1/3 of the global population 

1.8 million deaths

Source: World Health OrganizationSource: World Health Organization



Estimate of Foodborne Disease 
per Year in the U.S.

76 million cases 

325,000 hospitalizations 

5,000 deaths
Source: Food Related Illness and Death in the U.S., CDCSource: Food Related Illness and Death in the U.S., CDC



The Surveillance Pyramid

Exposure in Population

Person becomes ill

Person seeks care

Specimen obtained

Lab tests for organism

Culture-confirmed case

Reported to health dept. / CDC



From 1993 to 1997, What Was the Most Common 
Etiology of Foodborne

 
Outbreaks 

Reported to CDC?

•• CampylobacterCampylobacter

•• E. coli E. coli 

•• ListeriaListeria

•• NorwalkNorwalk­­likelike

•• Salmonella Salmonella 

•• UnknownUnknown



N = 2751N = 2751

•• CampylobacterCampylobacter 25 25 (0.9%)(0.9%)
•• E. coli E. coli 84 84 (3.1%)(3.1%)
•• ListeriaListeria 3 3 (0.1%)(0.1%)
•• NorwalkNorwalk--likelike 9 9 (0.3%)(0.3%)
•• Salmonella Salmonella 357 357 (13%)(13%)
•• UnknownUnknown 18731873 (68.1%)(68.1%)

From 1993 to 1997, What Was the Most Common 
Etiology of Foodborne

 
Outbreaks 

Reported to CDC?



Outbreaks of Foodborne Illness 
in the USA by Etiology
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Foodborne Diseases
 England & Wales
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Campylobacter Infections in 
Some Developed Nations

1980-1998



Molecular Subtyping

"DNA Fingerprinting""DNA Fingerprinting"

Identifies hundreds of different strainsIdentifies hundreds of different strains

Can be scanned and transmitted electronicallyCan be scanned and transmitted electronically



The National Molecular Subtyping Network  
for Foodborne Disease Surveillance

NetPulse

USDA-FSIS Laboratory FDA-CFSAN Laboratory
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PulseNet International        



Future of Foodborne Disease 
Surveillance

Increased likelihood of:Increased likelihood of:
•• Detecting seemingly unrelated illnessesDetecting seemingly unrelated illnesses
•• Identifying responsible food vehicles & Identifying responsible food vehicles & 

country of origincountry of origin
•• Discovering nonDiscovering non--traditional food vehiclestraditional food vehicles
•• Determining the point of contamination Determining the point of contamination 
•• Identifying the contributing factorsIdentifying the contributing factors
•• Shifting the blameShifting the blame



Trend #2:
 Unexpected World Events

To prepare for the future of food To prepare for the future of food 
safety, expect the unexpected.safety, expect the unexpected.



Current Issues in Food Safety

•• PrionsPrions

•• Genetically modified foodsGenetically modified foods

•• Food defenseFood defense

•• Avian Influenza, H5N1Avian Influenza, H5N1

http://nymag.com/news/articles/wtc/gallery/3.htm


••Unlearn what you already knowUnlearn what you already know

••Look for trends and patternsLook for trends and patterns

••Continual learning and researchContinual learning and research

Preparing for the Unexpected 
“Critical Success Factors”

••Early warning or detection systemsEarly warning or detection systems



““The problem is never how to get new, The problem is never how to get new, 
innovative thoughts into your mind, but how innovative thoughts into your mind, but how 
to get old ones out.  Every mind is a room to get old ones out.  Every mind is a room 
packed with archaic furniture.  You must packed with archaic furniture.  You must 
get the old furniture of what you know, get the old furniture of what you know, 
think, and believe out, before anything new think, and believe out, before anything new 
can get in.can get in.””

--Dee HockDee Hock



••Become proficient at responding to changeBecome proficient at responding to change

••Develop multi disciplinary and flexible teamsDevelop multi disciplinary and flexible teams

••International collaboration and transparencyInternational collaboration and transparency

Preparing for the Unexpected 
“Critical Success Factors”

••Unlearn what you already knowUnlearn what you already know

••Look for trends and patternsLook for trends and patterns

••Continual learning and researchContinual learning and research

••Early warning or detection systemsEarly warning or detection systems



Trend #3:
 Microbiological Testing

To prepare for the future of food safety, To prepare for the future of food safety, 
expect greater pressure to test and be expect greater pressure to test and be 
willing to use better testing methods willing to use better testing methods 

and approaches.and approaches.



Amount of Testing Is Likely To 
Increase Because of: 

•• Regulatory initiativesRegulatory initiatives

•• CustomerCustomer--supplier requirementssupplier requirements

•• Consumer advocacy groupsConsumer advocacy groups

•• Human natureHuman nature

•• Concern over specific pathogensConcern over specific pathogens



Pathogen Testing in the 
U.S. Food Industry

Y & M
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Pathogens

Coliform & E.coli
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37.2%

15.7%

Source: Strategic Consulting Inc.



Pathogen verses Indicator Testing

Which one is better?Which one is better?

HaystacksHaystacks
(fecal indicators)(fecal indicators)

NeedlesNeedles
(pathogens)(pathogens)



Pathogen verses Indicator Testing

Which one is better?Which one is better?

HaystacksHaystacks
(fecal indicators)(fecal indicators)

NeedlesNeedles
(pathogens)(pathogens)



TodayToday’’s Labs Lab

YesterdayYesterday’’s Labs Lab



Pathogen verses Indicator Testing

Which one is better?Which one is better?

HaystacksHaystacks
(fecal indicators)(fecal indicators)

NeedlesNeedles
(pathogens)(pathogens)



Pathogen verses Indicator Testing

Which one is better?Which one is better?

HaystacksHaystacks
(fecal indicators)(fecal indicators)

NeedlesNeedles
(pathogens)(pathogens)









Microbial Indicators
 Past & Present

19th Century19th Century 21st Century21st Century

18921892 

SchardingerSchardinger 
tests water for tests water for 
what is now what is now 
called E. coli called E. coli 
instead of instead of 
testing for testing for 
Salmonella.Salmonella.

20072007 

Total Total 
ColiformsColiforms, , 
Fecal Fecal 
ColiformsColiforms, and , and 
E. coli used as E. coli used as 
indicators for indicators for 
food and water.food and water.

““Over 100 years in the makingOver 100 years in the making””



New Indicators for New Times

•• Better indicatorsBetter indicators

•• RealReal--time resultstime results

•• Easy to useEasy to use

•• EconomicalEconomical

•• InIn--line systemsline systems



New Indicators for New Times



Future of Pathogen Testing

••DNA & RNA Chip TechnologiesDNA & RNA Chip Technologies

••Handheld DNA ProbesHandheld DNA Probes

••InIn--Line Detection SystemsLine Detection Systems

••BiosensorsBiosensors

••New Bioterrorism Pathogen DetectorsNew Bioterrorism Pathogen Detectors

••PCR AdvancementsPCR Advancements



…….a consuming public will always be more .a consuming public will always be more 
sensitive than a sampling plan.sensitive than a sampling plan.

And one final comment about 
microbial testing….



Trend #4:
 Water

To prepare for the future of food safety, To prepare for the future of food safety, 
consider the role of water in food consider the role of water in food 

production.production.



Forecasts for the 21st

 
Century

““Water supply will face enormous challenges over the Water supply will face enormous challenges over the 
coming decade.coming decade.”” (WHO 2000 Report) (WHO 2000 Report) 

““In contrast to food and energy, water scarcities will post In contrast to food and energy, water scarcities will post 
significant challenges to governmentssignificant challenges to governments…… regional tensions regional tensions 
will be heightened by 2015.will be heightened by 2015.”” (Global Trends 2015  C.I.A.)(Global Trends 2015  C.I.A.)

““The wars of the 21st Century will be over water.The wars of the 21st Century will be over water.””
(World Bank Vice Presi(World Bank Vice President, 1995)dent, 1995)



GraphGraph



Foodborne Disease = WaterborneFoodborne Disease = Waterborne

?? Percent Percent 



3 Major Sources of Food Supply
 “Water -

 
Link”

•• AgricultureAgriculture

•• Animal HusbandryAnimal Husbandry

•• FisheriesFisheries



Water Forecasts for a 
Food Processor

•• Water usage will become more restrictedWater usage will become more restricted

•• Water will cost moreWater will cost more

•• Source waters will become more pollutedSource waters will become more polluted

•• Environmental regulations will get tougherEnvironmental regulations will get tougher

•• ReRe--claim or reclaim or re--use will become more popular     use will become more popular     



Trend #5:
 Globalization & Cultural Diversity

To prepare for the future of food safety, To prepare for the future of food safety, 
think and act think and act -- both globally and locally.both globally and locally.



Globalization and Cultural 
Diversity Trends

•• Imported Foods and IngredientsImported Foods and Ingredients



World Trade in Processed Food



Mascarpone 
Cheese and 
Ladyfingers- 
Italy

Cocoa 
Powder- 
Switzerland

International DessertInternational Dessert--
 

CitricoCitrico’’s Tiramisus Tiramisu

Cream- 
United States

Kahlua- 
Mexico

Roasted 
Espresso 
Beans- 
Columbia

Chocolate- 
Belgium

Vanilla Beans- 
Madagascar

Created by Pastry Chef Erich Herbitschek

Mint Leaf – 
United States



Select Examples of 
International Outbreaks

Canada 2000 S. Enteriditis Almonds, USA

Germany, Sweden, 
Denmark, Netherlands
Austria, Belgium, 
Finland,

2001 S Oranienburg Chocolate,
Germany

Germany, Denmark, 
Sweden, Belgium, 
Austria
Finland, Canada, 
Croatia

Europe & Australia  2001  S. Typhimurium
104 

Helva, Turkey  23 Australia
Europe

UK, Canada & 
Australia 

2001  S

 

. Stanley S

 

. 
Newport
S. Lexington 

Dried peanuts, 
China 

97 S. Stanley 11 S. 
Newport 

NZ, UK, Canada & 
Australia 

2002‐3  S

 

. Montevideo S. 

 
Tennessee & Others 

Helva & tahini, 
Middle East 

53 

USA 2006‐7 S. 

 

Tennessee Peanut butter, USA >560 USA, Global?



Globalization and Cultural 
Diversity Trends

•• Imported Foods and IngredientsImported Foods and Ingredients

•• Global CompetitionGlobal Competition

•• International StandardsInternational Standards

•• Cultural DifferencesCultural Differences

•• Diverse Consumers & WorkforceDiverse Consumers & Workforce



Keep RefrigeratedKeep Refrigerated

Food Package Labeling Example



Serving Safe FoodServing Safe Food

As globalization and cultural diversity As globalization and cultural diversity 
increases, we must create one increases, we must create one 

universal standarduniversal standard



Trend  # 1   Trend  # 1   -- Foodborne Disease SurveillanceFoodborne Disease Surveillance 

Trend  # 2   Trend  # 2   -- Unexpected World EventsUnexpected World Events 

Trend  # 3   Trend  # 3   -- Microbial TestingMicrobial Testing

Trend  # 4   Trend  # 4   -- WaterWater

Trend  # 5   Trend  # 5   -- Globalization & Cultural DiversityGlobalization & Cultural Diversity



““UnwrappingUnwrapping””



Traditional Food Safety Strategies

•Training

•Inspections

•Conventional Micro Testing



HACCP is a major step in the right HACCP is a major step in the right 
direction, but it must be done direction, but it must be done 

properly and it is not the properly and it is not the 
final destination.final destination.



““We tend to meet any new situation by We tend to meet any new situation by 
rere--organizing, and a wonderful method it organizing, and a wonderful method it 

can be for creating the illusion can be for creating the illusion 
of progressof progress……..””

-- PetroniumPetronium 
Greek Philosopher, 210 B.C.            Greek Philosopher, 210 B.C.            



Quantum Leaps Verses 
Incremental Progress

•Break with tradition- “change-friendly”

•Creativity - a priority

•Learn from other disciplines

•Performance standards vs. prescriptive solutions

•Leaders and not just technicians



Advancing Food Safety

Training                          

Inspections                      

Conventional Testing     

HACCP                           

Technology                     

Surveillance                    



Name one thing that hasName one thing that has 
dramatically advanced food dramatically advanced food 
safety into the 21st century?safety into the 21st century?



PFGE + ITPFGE + IT

The Power of a Non-Conventional Test

The Information HighwayThe Information Highway

coupled withcoupled with



““Courage is the main quality of leadership, in Courage is the main quality of leadership, in 
my opinion, no matter where it is exercised.  my opinion, no matter where it is exercised.  
Usually it implies some riskUsually it implies some risk--especially in new especially in new 
undertakings.  Courage to initiate something undertakings.  Courage to initiate something 
and to keep it goingand to keep it going--pioneering and pioneering and 
adventurous spirit to blaze new ways, often, in adventurous spirit to blaze new ways, often, in 
our land of opportunity.our land of opportunity.””
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