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PARTNERING WITH RESEARCHERS- Developmg
researchers and the next generation

EVOLUTION- What does Food Safety success
look like? —2Are we changing what we do
based on what we’ve learned?




ore Robust and Deeper Risk
Assessments

v Water

v Dust

v Animal Activity

v'Soil Inputs
*Harvest Sanitation




e Pathogenic E. coli
*Salmonella
*Listeria
*Cyclospora

*Heavy Metals




and predicting
food safety

risks posed by
wild birds.

nderstanding

+ Commonly found around
agricultural structures
(i.e., barns, fences)

Physical barriers
(i.e., spikes, nets)

Higher Risk

Group 2
Commonly found in

Scaring deterrents
(i.e., decoys, air
cannons, reflective
surfaces)

Higher Risk

Group 3
+ Commonly found in
surrounding areas (i.e.,
forests, wetlands)
No management
needed
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"%/ Microbial risks during
indoor leafy green
production: Current
knowledge and future
research needs.




Salinas
Valley Flood
Rapid
Response




Harvest Machine Sanitation




assessments
* Harvester and equipment Sanitation
e Other soil and crop inputs

In all 4 areas, it is what happens in the last 7 days or so of harvest that appear to be
important- last water, side dressing, weeding, other equipment moving through a
field, harvester sanitation timing etc.

Moving away from opinions- focus on FACTS on the ground
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Fresh Cut Vegetables Processing and Wash System Evolution
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CHURCH
Fresh Vegetable Processing and Wash system
,

Evolutior

Evolution of The Fresh Cut Vegetable Food
Safety Programs and Wash System Controls.

 Raw product Food Safety Risks Control and
Management

* Advances in Harvesting and Harvest Equipment

* Improved Processing capabilities and Processing
Equipment advancement

* Improved Wash System set up and evolution in Wash
System Sanitizer Controls and Management.
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Fresh Cut Produce Processing and Wash System
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Evolution
Background

Whole head at Grocery

\

Cellophane wrap

‘v (Demand for Value added produce lead to)

Chop Produce pack in sealed bag
4

Whole baby leaf pack in sealed bag
4

Fresh cuts & sizing, blending and packaging in Sealed
bags and addition of condiments
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* Chop Produce in Sealed bags  Whole Baby Produce in Sealed Bags

* Harvest * Harvest

* Transfer in reusable Containers * Transfer in reusable Containers
Wood, Fiber or bags Wood, Fiber or bags

* Cool in Hydro-Vac or Forced Air * Cool in Hydro-Vac or Forced Air

* Trim, de-cored or peel e Sort into sizes

* Chop or cut into sizes * Blend or mix

e Soak in water to rinse (plus e Soak in water to rinse (plus
disinfectant) disinfectant)

* Spin * Spin

* Dry * Dry

* Pack in Cello bags * Pack cello bags
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* Advancement in Raw product harvest Pre-trimming and de-cored process
transfer from facility to harvest operation in the field.

* Processing of de-cored and pretrimmed raw material (RAC)
* Equipment design

* Wash system design

* Washing process and sanitizer selection
 Chill water control and management
 Sanitizer injection and saturation challenges
* Injection system control

* Chemistry monitoring

e Data collection and analysis

* Process data storage and

* Trace back
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Wash System Evolution

Old Style Wash Flume Design Upgrade Wash Flume Tank Design

* Single flume wash system
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s, How Did We Chose Our Wash System?
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The Science Behind Our Wash System

» Chlorine and Food Specific Chemistry
» Fully Patented & Tested by USDA ARS (T-128)

» Food Compatible Acid
* Lower pH operation (higher active free chlorine)

» Food Friendly Diols

* Resistance to organic materials (slows free chlorine
depletion)

» Organic and Conventional Formulas
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Designed specifically for
produce
Durable in high care, wet
environments
Improved sensitivity
low reading error
Uncompromised
specificity
HOCI specific
Extended calibration
periods (weeks)
Self cleaning probes
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. Auto ||| Auto

Conventional Mode

Linmne 4

Conventional Mode

e
Relay |9 OFF

Line performance Monitoring screen

Conventional Mode

Control Relay Mode ON -5




CHURCH

et Processing Line Controller Screen Shot
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CHURCH Real Time Wash System performance Chart
Data Analysis and System Control

BROTHERS

Line 8
True Leaf Farms California
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Benefits from Advancement and changes

* Water Replenishment and Control efficiency — reduced spills and waste

* Product Flow Control with Interlock Relay — with <1% deviation rate/month

e Chemical usage — Managed with control system within target range

* Product wash contact time and CCP control — managed with automation controls

* Deviation easy to track with data and to take action steps to prevent product in finish bags

* Employee safety through exposure to off gas - well controlled

* Improved log reduction results from Micro test in samples collected and tested by 3™ party labs.

Key to success
* Increased awareness and advanced knowledge at the field level Good Agricultural Practice

* Raw product supply - through the application of latest advance scientific knowledge, technology
and metric systems at the farm level

* Improved Equipment Hygienic Sanitary design.
* Advance processing and wash system technology

* Improve rapid microbiology testing and detection that helps identify and remove potential source
of cross contamination from the supply chain.
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When Market Penetration and Enforcement
Events Collide...

44.15%

Vegetable Outbreak

Production Events
(01/16-07/23)

55.85%
99.53%

@® SmartWash Users @® SmartWash Users
@ Others @ Others

Total Pound of Produce Washed in SmartWash products = 32,000,000,000 (estimated)



Produce Safety —Changes
Underway

Interventions-Training

Keith Warriner
University of Guelph

kwarrine@uoguelph.ca



A Changing World

Climate Change

Sustainability

Food Loss/Waste

The rise of parasites

Food Safety Management

Pathogen distribution and persistence

Feeding the 10 billion

Food Safety and Security

Diagnostics

Global Standards Al and loT
~ \ ]
> , ;
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Food Fraud

International Trade




Food Safety — Taking Lessons from History

Milk Beef Sector

Jack in the Box
Henry Colt chain linked to
‘severe’_ outbreak

OLYMPIA, Wask (A7)

Certified Production Nathan Straus %}?ﬁ 3':":':"'-".':';,.
. Sanitation S e

. Herd health Milk pasteurization o Py

. Transportation Extended shelf-life =
Cheap milk for the population e T
Expensive SESEE Sheme

* Prescriptive regulations
* Interventions
« HACCP




Interventions on the Fresh Produce Chain

Pre-harvest

Irrigation water
e UV
* Sanitizers

Crops

e UV-B

e UV-C

e Hydroxyl-radical Process

Post-harvest

Wash systems

Hydroxyl radical process
Low dose irradiation

uv

Blue light
Bacteriophages
Antimicrobial coatings




Intervention Requirements

e Effective in pathogen reduction

* No detrimental effect on quality

* Integrate into existing process

* No objection from regulatory bodies

Tangible benefits
e Shelf-life extension
* Reduce water/energy use

i

* Open markets with added food safety assurance



Hydroxyl-Radical Process
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On-Going Research

Pre-Harvest

Hydroxyl-Radical Process



Recelving

(b)

Ozone
} Generator

é Inoculated Apples

Apple Bins |
(openat
. bottom)

Ventilation

Exhaust

Forced Ozone Reactor Peroxone



Processing

Hydroxyl-Radical Process




Food Safety Training
* Regulations increasing complexity

Guidelines

* Simplify

* Prescriptive
* Generic

 Limited effectiveness
* Subjective interpretation end-users and inspectors



74 {
Food Safety Toolbox e /‘[ .

=

* Based on Codex General Principles of Hygienic Practice
* Foundation for all regulations
* Empower user by showing the path to learning

Good Hygiene Practices (GHP) and HACCP Toolbox for Food Safety

* Food Safety Toolbox W e EoMmwe o WA > g (52
 Science based 5
* Mapping — route to learning
e Grouping (Chunking)
e Learn-By-Asking

GHP and HACCP

Good Hygiene Practices, or GHPs, form the basis of all food hygiene systems that support the production of safe
and suitable food. The HACCP approach focuses on control measures for significant hazards rather than relying

|_| n k: H ome (fa 0.0 rg) only on end-product inspection and testing.



https://www.fao.org/good-hygiene-practices-haccp-toolbox/en

Home (fao.org)



https://www.fao.org/good-hygiene-practices-haccp-toolbox/en

