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Today’s Objectives

Why are 
Sanitizers Used?

What Factors to 
Consider?

Which Sanitizers 
are Commonly 

Used?
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What is a Sanitizer? 

• A substance that reduces the amount of microorganisms to 
acceptable levels

• Focus on sanitizers used for two purposes: 
– Food contact surfaces 
– Fruit and vegetable wash water 
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Sanitizer Use: Food Contact Surfaces

• Part of the cleaning and sanitizing 
process for food contact surfaces 
– Treatment of a cleaned surface to 

reduce or eliminate microorganisms
– Harvest knives, bins, tables
– Reduces biofilm formation
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Sanitizer Use: 
Fruit and Vegetable Wash Water

• Maintain quality of postharvest water
– Reduces risks of cross-contamination 

from dirty water and contaminated food 
contact surfaces 

– NOT intended to “wash” the product

• Reduces plant pathogens that impact 
shelf life and rot



Necessary 
Criteria for a 
Sanitizer…

• Broad Spectrum (bacteria, viruses, and 
parasites)

• No harmful by-products
• No damage, off flavors, odor
• No damage to equipment
• No residual activity to the environment
• Cost effective - Cheap

No sanitizer meets all these!



All Decisions Are Part of a System!

Water 
Source Commodity

Monitoring/
Management

Sanitation

Water Use Water 
Treatment

Workers

Other 
Influences

Type
Well, municipal

Chemistry
pH, hardness

Flume

Hydrocooling
& Ice

Single pass

Sanitizer

Filtration

Ozone

UV

Organic 
Load

Temperature & 
Infiltration Risk

RTE or RCR

Resources
Tools, 

products, SOPs

Training
Troubleshooting

Reporting, 
corrective actions

Recordkeeping

Test Strips
Effective range, out 

of date

Meters
ORP, pH, turbidity,  

calibration Water Change 
Schedule

Clean 
Breaks

Food Contact 
Surfaces

Environmental 
Monitoring

Automation Titration

Buyer 
Requirements

Audits, 
Industry 

standards

Regulatory 
Requirements

Production 
methods 

(e.g., organic)

Postharvest 
Considerations

Cooling, bruising, shelf-life

Cost

Water Distribution
Storage, conveyance

Recirculated/
Batch Water

Verification 
& Validation

Hand Washing

And the System Drives the Considerations in Making a Decision!



Finding the Right Fit
• Application matters a lot, as we’ve 

just learned
• What crop is being packed?
• What are characteristics of the water source?
• How is the water being applied?
• Will the water be recirculated?
• How long is the water used before it is dumped?
• Think about these factors as we discuss a wide 

range of compounds which are used during 
postharvest washing



Most Commonly Used – Short List

Chemical 
• Hypochlorites
• Chlorine Dioxide
• Peracetic Acid
• Other Labeled Sanitizers

Devices 
• Ultraviolet light 



Forms of Chlorine

• Liquid
• Sodium Hypochlorite
• NaOCl
• 5.25 to 12.5%

• Solid - Tablets or Powder
• Calcium Hypochlorite
• Ca(OCl)2
• 68%

Products are examples only, not an endorsement.  Always check the label of the product before use.



Forms of Chlorine

• Gas
• Chlorine Gas
• Cl2
• 99.5%



Chlorine (HOCl) 
Advantages
• Broad spectrum
• Hard water tolerant
• Low temperature activity
• Relatively inexpensive
• No residual activity or film 

formation

Disadvantages
• Toxicity at low pH: Chlorine gas 

• Extremely low pH or high temperature

• Corrosive/Irritant
• Unstable
• Environmental concerns

• Disinfection by-products (DBPs



Many Factors can Influence this Efficacy

Water pH Chlorine 
concentration Contact time

Organic 
matter in 
the water

Water 
temperature



Additional Chlorine 
Source

• Chlorine Dioxide
• Powder or Liquid
• ClO2
• 99.5%



Chlorine Dioxide (ClO2)

Advantages
• Highly reactive - low use 

concentration
• Less pH sensitive than chlorine
• Less corrosive than chlorine
• More hard water tolerant than 

chlorine
• More environmentally friendly than 

chlorine 
• No trihalomethane prod.

Disadvantages
• Safety
• Toxicity
• Light sensitive
• Temperature sensitive
• On-site generation (usually)
• Not approved for 

all applications
• Cost



Peroxyacetic Acid/Peracetic Acid (PAA)

• Liquid
• PAA - 5.6-21.5%
• Hydrogen Peroxide - 10-22%



Peracetic Acid (PAA)

Advantages
• No residue
• Generally non-corrosive
• Mildly tolerant to organic soil
• Environmentally friendly
• Broad

• pH range (Up to pH 7.5)
• Spectrum activity
• Temperature range

• Active against biofilms

Disadvantages
• Metal ion sensitivity
• Corrosive to soft metals
• Odor of concentrated solutions
• Irritant (concentrated solutions)
• Varied activity against fungi



Ultraviolet Light (UV)

Advantages
• Not effected by pH or temperature
• No residual taste or odor
• Low toxicity
• Often combined with other 

disinfectants
• Low cost associated with system use 

once initial investment is paid
• No downstream activity to interact with 

other compounds (e.g., fertilizers or 
pesticides)

Disadvantages
• Water turbidity will limit effectiveness, 

but with appropriate sizing, even turbid 
water can be treated (at an increase in 
cost of unit)

• No downstream activity- will not 
control for cross-contamination

• Not appropriate for postharvest water 
without other sanitizers

• Lamp degrades, but typically will get 
10,000 hour run time



Chemical Sanitizer Regulations
• Approval as Sanitizer

• Environmental Protection Agency
• EPA label showing approval for washing fruits and vegetables
• Look for: 

• Appropriate concentration 
• Contact time
• Is a rinse needed

• The label is your hard-to-understand friend (and also legally required)

https://www.grunge.com/59169/equations-mysterious-properties/
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• Tool was designed as a resource to help produce growers (and those who support 
them) review and select sanitizers based on their EPA label
– Originally released in 2017 as an Excel file; limitations on usability so adapted into a web tool

• Resource is intended for educational use and not intended for regulatory purposes 
– Users should consult the manufacturer, supplier, and labels to find technical information

PSA EPA-Labeled Sanitizers for Produce 
Web Tool https://resources.producesafetyalliance.cornell.edu/sanitizer/ 

https://resources.producesafetyalliance.cornell.edu/sanitizer/
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PSA EPA-Labeled Sanitizers for Produce 
Web Tool

Updates included:
– Addition of product labels, 

when available
• More accurate in identifying labeled 

uses for each sanitizer product 

– Hyperlink to manufacturer/distributor 
contact information

– Search bar
– Compare function
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Walkthrough of the Tool

• Tool is divided into three sections, 
all viewable from one screen

• First section includes
– Product name 
– Name on EPA Master Label  
– Active Ingredient (including the % 

strength for each)

• Both product labels and EPA labels 
are clickable hyperlinks (when 
available)
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• Content of the tool centers around 
EPA Master label details
– Individual product labels could not 

always be found 
– Product labels may also differ by state 

• Label uses are broken into four 
sections: 
– Pre-harvest (e.g., irrigation water 

systems)
– Postharvest (food contact surfaces, 

postharvest water distribution systems, 
fruit and vegetable wash water)

EPA Master Label Details
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Additional Product Information 

• Organic Materials Review Institute (OMRI) column identifies whether 
produce is listed for organic use 

• Amount purchasable 
• Manufacturer/Distributor contact information 

is hyperlinked, when available
– Intent is to make accessing 

information easy for the user 



26

What we learned about EPA 
Labels vs. Product Labels

• One of the challenges is that people say “the label is the law” 
– Our earlier interpretation was that the EPA Master Label is required

• EPA’s Introduction to Pesticide Labels website defines a label as: “the written, 
printed, or graphic matter on, or attached to, the pesticide or device or any of its 
containers or wrappers”
– New understanding is that the product label (and any other attached literature) is the 

governing document and legally enforceable

• Benefit to the EPA label is that it is available and consistent on a federal level 
– Product labels also differ by state; some farms operate in more than one state

https://www.epa.gov/pesticide-labels/introduction-pesticide-labels#:%7E:text=Unlike%20most%20other%20types%20of,the%20label%20is%20the%20law.
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Time to search some labels!

• Each table is assigned SaniDate 15
• Use the PSA EPA-Labeled Sanitizers 

for Produce web tool to figure out 
the following key information

• First use your device to either scan 
the QR Code or visit:

https://resources.producesafetyalliance.cornell.edu/sanitizer/
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What Each Group Should Decide

• What is the EPA registration 
number?

• What page can you find the 
instructions for treatment of 
water and what do your 
instructions say? 

• What ppm PAA is your target?

• What’s the dosing per 25 
gallons?

• What’s the minimum contact 
time?

• Does water need to be at a 
certain pH?



• What is the EPA registration 
number?

SaniDate 15 Label Hunt





SaniDate 15 Label 
Hunt

What page can you find 
the instructions for 
treatment of water?

Page 2 Specimen Label



SaniDate 15 Label Hunt
• What ppm PAA is your target?
• What’s the dosing per 25 

gallons?
• What’s the minimum contact 

time?
• Does water need to be at a 

certain pH? 



Turning the label into an SOP
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The label should set the 
basics for the SOP 

critical limits

• Concentration
• Time
• Rinse

What other aspects of 
usage are not 

mentioned in the label?

• Temperature, turbidity, 
pH, etc.



Critical Limits

Critical limits should relate to a process that can be easily 
measured

A maximum and/or minimum value to which a parameter must be controlled 
to prevent, eliminate, or reduce to an acceptable level the occurrence of the 

identified hazard

Human pathogen Microbial indicator
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Critical Limits – There May Be More Than One!

• Antimicrobial pesticide 
products

• Chemical concentrations
• Contact times
• pH
• Turbidity

• Antimicrobial devices
• Temperatures
• Membrane pore size
• UV dose
• Contact times
• Turbidity
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Critical vs. Operating Limits
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Operating limit: a criterion that is more stringent than a critical 
limit and that is used by an operator to reduce the risk of deviation 
above or below your critical limits

Process adjustment: an action taken by an operator to bring the 
process back within operating limits



Example of Operating and Critical Limits, 
and Corrective Action- Example Only!

150

250

200

Critical Limit

Operational Limit

Time (h)
11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30

Dump Tank Free Chlorine Chart

CORRECTIVE ACTION
REQUIRED !!

PROCESS ADJUSTMENT
(strongly suggested)

Free Cl- history

Fr
ee

 C
hl

or
in

e 
(P

PM
)

Date: 7/17/2002

Operator: Donald Tropimaid Duck 

HACCP Coordinator Dewey Care



What is the rule 
requirement?

• How much sanitizer needs to be present?

• Can you meet this requirement without sanitizer 
in a recirculated or batch system?

• Using FSMA non-detect E. coli metric for water 
quality assurance is not in the grower’s best 
interest for quality reasons 
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Sanitizer use in Pre-Harvest Agricultural 
Water
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PSA Resources: Basic Video Tutorial

A second short tutorial is 
currently in development 

https://www.youtube.com/watch?v=wETvnPpO_6o
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PSA Resources: 
EPA-Labeled Sanitizer Factsheet

https://resources.producesafetyalliance.cornell.edu/documents/Sanitizer-Factsheet.pdf
https://resources.producesafetyalliance.cornell.edu/documents/Sanitizer-Factsheet.pdf
https://resources.producesafetyalliance.cornell.edu/documents/Sanitizer-Factsheet.pdf
https://resources.producesafetyalliance.cornell.edu/documents/Sanitizer-Factsheet.pdf
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Highlight of Sanitizer Resources: 
Dosing and Dispensing
• UVM Sanitizer Dose Calculator 
• UVM Safely Dispensing Sanitizers 

Credit: 
‘Safely dispensing sanitizers’ factsheet 

https://ageng.w3.uvm.edu/sanitizer/index.html%C2%A0
https://ageng.w3.uvm.edu/sanitizer/index.html%C2%A0
https://blog.uvm.edu/cwcallah/2020/12/15/safely-dispensing-sanitizers/
https://blog.uvm.edu/cwcallah/2020/12/15/safely-dispensing-sanitizers/


43

Highlight of Sanitizer Resources: 
Postharvest Sanitizer Use   

• WSU Food Safety Considerations 
for Postharvest Washing of 
Produce and Sanitation of 
Packing Areas 

https://www.foodsafetyclearinghouse.org/sites/default/files/files/fs353e.pdf
https://www.foodsafetyclearinghouse.org/sites/default/files/files/fs353e.pdf
https://www.foodsafetyclearinghouse.org/sites/default/files/files/fs353e.pdf
https://www.foodsafetyclearinghouse.org/sites/default/files/files/fs353e.pdf
https://www.foodsafetyclearinghouse.org/sites/default/files/files/fs353e.pdf


Summary
• Sanitizer label, while complex, are key to establishing effective postharvest 

water control 

• Key elements of SOPs come from labels

• More than one parameter may be established per critical limit

• Operating limits, set at higher values than critical limits, can be used to 
ensure safety of the product and the washing process

• Growers may have critical and operating limits that exceed the 
requirements of the Produce Safety Rule for quality reasons
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