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Consumers 

• Increase in susceptible “ageing” population
• Clean labels and “natural” products
• Antibiotic and GMO free

• Organic 

• Food fads 

• Eating outside the home

• All year round availability and diversification of products

• Social media and reporting 

• Transition from Germophobia to Micromania





Food Safety Culture Remains an Issue
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Retailers 
• Leading the narrative on food safety

• Mini-processing facilities (in store prepared)

• Increased food safety risks (Listeria monocytogenes)



Tracking the Source of Pathogens

• Food safety policy remained the same for 40 years

• Prevent pathogens reaching the consumer 

• Public Health: At best find the food vehicle but not original source





Rapid Spread

• Zoonotic pathogen

• Avian flu

• Blue tongue disease

• Swine influenza 







Antibiotic growth promotors are being phased out

Positive 

• Be in-line with consumer 
expectation

• Available antibiotics are 
becoming ineffective 

• Reduce prevalence of multi-
drug resistant pathogens

Negatives 

• Animal welfare 

• Increased mortality

• Increase prevalence of 
pathogens 

• Lower growth rates

• Lack of alternatives 



There is a better way

• Antibiotics used in combination with other antimicrobials: 
Bacteriophages 

• Vaccination programs 

• Reduced animal movement 

• Management practices 

• Waste management practices 

• Biosecurity

• Biological/Probiotic solutions 

• Change the way animals are produced





DNA Sequencing
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Outbreaks Rapidly Identified using WGS

• Blue Bell Ice cream • Candy Apples



Identified unusual food vehicles 

• Flour – E. coli O121 and E. coli O126

• Frozen pizza – E. coli O157:H7

• Coconut – Salmonella

• Fruit cream bars – Listeria monocytogenes

• Shredded coconut – Salmonella

• Biscuits – Listeria monocytogenes 

• Apple slices – Listeria monocytogenes

• Pancake mix – Listeria monocytogenes
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Implications of Improved Diagnostics  

• Early detection of foodborne illness outbreaks

• Increased probability of source attribution

• Increase in product recalls

• Identification of unusual food vehicles 

• Screening positive – culture negative 





Dormant State

VBNC

• Retain viability but fail 
to grow

• Intermediate state 
between living and dead

• What triggers 
resuscitation from 
VBNC?

Persister

• Cells that downregulate 
metabolism in presence of 
nutrients

• Non-growing

• Residual survivors after 
antibiotic exposure

• What triggers induction 
and release of persister
state?







Unspecified Agents: Food Safety Concern?

Agents recovered in foods but unclear to the degree contribute to foodborne 
illness.

Food is one of several routes

Aeromonas

Clostridium difficile 

Edwardsiella

Escherichia allberti

E. coli ST131

Plesiomonas

List likely to be extended



Emerging Infectious Diseases



Food Industry Changes

• Globalization

• Increased animal protein

• Growth promotors 

• Animal movement

• Complex distribution networks

• Diversity of ingredients

• Minimally processed

• Removal/inclusion of preservatives 

• Centralization - intensive

• Small-to-Medium size processors 





Traceability
• Preparedness

• Response

• Recovery

• Prevention

• Beyond one-step-forward-one-step 
back

• Global Food Traceability Center

• Challenge:  No standard 
information exchange protocol

• Integration of food safety systems

• $11nb Market



Blockchain (Distribution Ledger Technology; DLT) 

• Capture and protect information 
in time

• Decentralized information 
network

• Secure 

• Transparent 

• Data management 





Blockchain: Hype or Hyped

Benefits to Food Safety

• Rapid tracing to source of 
contaminated product

• History of contaminated 
product

• Facilitate limited recalls

• Limit market impact

• Efficient distribution 
management

Limitations

• Accurate information – prone to 
human error 

• Open to misinformation

• Commercially sensitive information

• Limited information uploaded

• Everyone needs to be on the same 
page

• Availability of information during 
investigations



Would Blockchian helped here? 

• E. coli O157:H7 outbreak possibly 
linked to Romaine lettuce 

• PHAC advisory to avoid Romaine

• Outbreak over before it was detected

• Unwillingness for Government to 
release information 

• No advantage of using Blockchain



Blockchain Could have Prevented Horsemeat 
Scandal 





Beyond the Blockchain

• Restricted access to commercial 
sensitive information

• Input from sensors and 
monitoring records

• Real-time surveillance across 
the chain

• Internet of Things



Future Trends in Food Safety

• Antimicrobial coatings to enhance sanitation  

• Microbiome to boost immune function 

• Non-thermal interventions

• Diagnostics – virulence profiling

• Home diagnostics  

• Dormancy – are you dead or sleeping?

• Risk profiling through food chains 

• Intelligent packaging 



Final Thoughts

• Preventing pathogen reaching consumer remains a valid strategy 

• Identify incubators of pathogens and routes of dissemination

• Opportunistic pathogens adding to the list 

• One Health approach to limit pathogen entry

• Monitoring of hazards in real time across the chain

• Post-harvest interventions

• Big Data will open a new chapter in food safety

• What is the overall target of pathogen control?


