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Tiny Microbes with Big Business Impact:

The Economic and Health Implications of
Food Safety
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Perspective of a retailer facing implications of food
safety and current experience of managing food
safety risks within supply chains

Cindy Jenks
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Significant Food Safety Challenges
Facing South Africa

« Load Shedding « Water Quality
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Significant Food Safety Challenges
Facing South Africa

* Poor Hygiene < Lack of Sanitation
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The Link Between Food Safety and
Food Security
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The Link Between Food Safety and Food

Security |
Food Safety Food Security
- Monitoring of Quality * Infrastructure costs
* Training * Impact on small suppliers

* Creating a culture of Food Safety * Food Waste
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Feed the Future
Food Safety Innovation Lab

Research for Development; Haley F. Oliver, PhD
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FOR FOOD SAFETY (FSIL)
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OVERVIEW

The Food Safety Innovation Lab (FSIL) is jointly managed by Purdue and Cornell Universities
and engages academic, government, and private sector partners.

FSIL leverages global food safety expertise in locally led projects that address the root
causes of foodborne illness.

By identifying food safety knowledge gaps and developing data-driven food safety practices
and policies, FSIL projects create systemic change that strengthens household and
community nutrition, food security, and economic opportunity.

Countries with current or planned activities include Bangladesh, Cambodia, Kenya, Nepal,
Nigeria, and Senegal.
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Foodborne illnesses:

* Contribute to malnutrition

* Can have lifelong negative health effects
* Are preventable

* Are an economic burden

Food safety:
* Removes barriers to economic growth
* Has a global impact
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RESEARCH & ENGAGEMENT ACTIVITIES
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AWARENESS RESEARCH POLICY TRAINING

Increase awareness of food Build local research capacity Develop policies that Accelerate translational
safety issues, impacts, and and conduct research on enable conditions for food research technologies and
measures to reduce food regional food safety safety research, translation, practices.

safety risks. challenges. and practice.
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FOOD SAFETY IS MULTIDIMENSIONAL

Microbiology & Toxicology

Assessing the risk of foodborne disease
from pathogens and contaminants.

|dentifying critical control points,
effective practices, and data-driven
policies.
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Social & Behavioral Science

Understanding motivations for and
obstacles to the adoption of food safety
practices.

Developing effective outreach programs
to strengthen food safety practices.

PURDUE

UNIVERSITY.

Supply & Demand Economics

Assessing the demand for safer food and
the costs/benefits to producers and
communities.

Informing market-led food safety
policies.

) Cornell University 14
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FOOD SAFETY IS MULTIDIMENSIONAL

Cambodia o Bangladesh Nepal

Measuring the capabilities, Assessing consumer demand for safer Understanding consumer and
opportunities, and motivations of fish and poultry and quantifying the producer food safety behaviors and
vegetable producers, distributors, and economic benefits of improved food identifying factors that drive the
vendors to adopt food safety safety on the welfare of consumers. supply of and demand for safer salad
behaviors. vegetables.
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IMPLEMENTATION STRATEGY

A FOUNDATION FOR MONITORING, EVALUATION, & LEARNING

Fund & Implement Disseminate
Identify Research to the
Needs Field

Define Research
Design

Evaluate
Research Results

Through iterative research portfolio assessment, results from awards inform future funding opportunities and refinement of the FSIL
research portfolio.
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Dr. Haley Oliver

Director
Professor of Food Science
Purdue University

Dr. Lauren Trondsen

Managing Director
Purdue University

Dr.Amanda Garris

Communications Specialist

Cornell University

Allison Staley

International Post Award Business Manager

Purdue University

Dr. Randy Worobo

Associate Director
Professor of Food Microbiology
Cornell University

Julie Hancock
Operations Specialist
Purdue University

Liz Alexander

Project Manager
Purdue University



ACTIVE RESEARCH PORTFOLIO

' FSIL research focuses on nutrient-dense, perishable foods,
including dairy, poultry, fish, and vegetables.
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Eed Enhancing food safety
k- e in fish and chicken
= . value chains
of Bangladesh
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Chakula Salama:

A risk-based approach to
reducing foodborne disease and
increasing production of safe
foods in Kenya
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Enhancing resilience of the
dairy value chain by
leveraging public-private
partnerships in Senegal
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Market-led food safety in Nepal
Harnessing production incentives
and consumer awareness

Arizona State
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TINY MICROBES WITH BIG BUSINESS IMPACT:
THE ECONOMIC AND HEALTH IMPLICATIONS OF
FOOD SAFETY

Agrilinks Food Safety Month June 2023 Webinar

Prof Lise Korsten

Co-Director Centre of Excellence Food Security,
University of Pretoria, South Africa
lise.korsten@up.ac.za
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Downstream Impact of Conflict on Food Safety

Terms of Sale

Throughout history, trade has been accompanied by what o S colton ke
linguists call Wanderwérter—words borrowed from one o
language to another across vast distances, often along trade routes.
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https://www.weforum.org/agenda/2019/04/mapping-the-spread-of-words-along-trade-routes/




Climate Change impact on Food Safety

Fishery Selected Effects of [ Ukraine War-
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Food safety Is everyone's business

Climate

change is
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the risk of
foodborne
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What does it take to ensure safe food for all in a
food security context

Figure 1: Categorization of subgroups under WHO regions for estimation of global
burden of foodborne diseases

There is no food security
without food safety
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Lack of Scientific
data

Source: FERG Report (2015)




Evidence-driven decision making and strategic investments
to prioritize food safety to improve food security

e 20 countries submitting food safety index

« 2" Malabo Biennial Review (2019)

* 25 member states developing plans to increase
Top 10 African Countries for food safety investments investmentin food Safety.

Mapping
the road
to safer food




The importance of research in the field of food safety

1. Generating Data for decision making
2. Method optimization for detection and surveillance
3. Directing policy through research findings

Human pathogenic bacteria
can contaminate crops Sound science underpins
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through ... food safety

unlike groundwater, have no
natural filtration system.




Review of the current published literature

aquaeculture

virulence genes .
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Salmonella as most
researched topic
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Foodborne
Pathogen in Africa
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. food coposition . .
food @palysis T.C.B.S. selective media

4

2015 2016 2017 2018 2019

Figure 1: The keywords co-occurrence network of Vibrio cholerae in fresh produce supply chain-related

publications. Colors indicate the publication year while the circles are sized according to keyword co-occurrence.

food safety knowledge



Review of the current published information
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Figure 2: The keywords co-occurrence network of Vibrio cholerae in fresh produce supply chains- related publications.
The keyword “antimicrobial resistance” was highlighted to indicate the increased co-occurrence of foodborne pathogen
and antimicrobial resistance keywords in water and fresh produce related publications.



Review of the current published information
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Figure 3: The keywords co-occurrence network of Vibrio cholerae in fresh produce supply
chains- related publications. The keyword “Vibrio cholerae” was highlighted to indicate the F ‘
co-occurrence of Vibrio cholerae and food safety in water and fresh produce related 2015 2016 2017 2018 2018

publications.



“NVibrio cholerae outbreak in the Hammanskraal area is a serious

environmental and human health concern’.

Food safety
issue?

Mail‘Guardian

“Er-r-.v'lac=Nt~:Er~T.-'2JUNZ°23 . ® DeteCtlon Of ChOIera On Irrlgated freSh
SA hit by a ‘tsunami of sewage’
produce

By Sheree Bega

* During sporadic cholera outbreak situations
such as the current outbreak in South Africa,
the priority should be early detection and
appropriate management of people who have
been infected.

* |In addition, active disease surveillance must
take place to monitor transmission patterns.




Support farmers who
only use antimicrobials
responsibly

Antimicrobial Resistance in the Food System © @ 6

Antimicrobial resistance now a leading
cause of death worldwide, study finds

Y v AR -
i ) Lancet analysis highlights need for urgent action to address
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Food & Feed Plants & Crops Environment Terrestrial &
Aquatic Animals

Antimicrobial resistance is a global crisis. There is no time to wait.
A sustained One Health response with a shared vision and goals is essential to tackle antimicrobial
resistance and achieve the Sustainable Development Goals.

Interagency Coordination Group on Antimicrobial Resistance Recommendations

« Foodborne and waterborne diarrhoeal
diseases Kill an estimated 2 million
people annually

FOR THE G0ALS

* AMR Facts: 1.2 million died in 2019 due
to antibiotic-resistant bacterial infections.




Duality of the South African
food systems




First report ESBL/AmpC-producing Enterobacteriaceae
commercial spinach production from the farm to retail

Total 288 samples :
14.58%

. . p ine in f I contaminated
Irrigation water At harvest rocessing in forma

12.5 % (9/72) river BV 159

retailer facilities Retail

o #E27% (2/72) borehole Lo AN 3 ek :
Enterobactéﬂgggée isolates: Dominant species - Serrat/a fontlco/a (45. 86*)2/l_gsggérlch/a CO/I (2((7 é%@%)and K/ebs:ella pneumon/a(eg/ﬁpk/ %)
98% multidrug resistant



Antimicrobial resistance in the water-plant-food
nexus: Should we be concerned?

80.95% of the studies, AMR in
irrigation water samples.

N
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Analysis of bacterial phenotypic
AMR profiles were reported in
95.24% of the studies

Sy MAR indexes of potential human
o pathogenic bacteria (E. coli, K.
pneumoniae and Salmonella spp.)

“af? \ ,
were 2 0.2, representing a

Escherichia coli Klebsiella pneumoniae Salmonella spp. potential human health risk.

Key:

Countries of the included studies for the systematic review

Only 2 studies used WGS for
molecular characterisation

- Countries of the included studies that did PCR analysis

Beta-lactamase genes detected

NTEM WSHV WCTX-MBOXA mblaZ WAmpC WACC Beta-lactamase genes detected in Escherichia coli, Klebsiella pneumoniae and
EBC DFOX WMOX WCT BDHA BVEB ®VIM Salmonella spp. isolated from water, soil and/or fresh produce samples in
e A e different African countries between 2010-2022.




Economic impact of unsafe food that must be discarded,
undermining efforts to increase the availability, access, and
affordability of safe and nutritious food.

* The moral vs legal issue - When to discard food?:

— Quality vs safety standards
— Product recalls
— Rejected food at ports of entry o o

-

— Past sell by date? WO Y
Y w’*‘@‘!\ o A

— “Left over” food in a restaurant?

Safe food requires
managing risk from
farm to table

— “Food” in a waste dump?
— “Declared unfit for human consumption”




