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Instructions

• All participants are muted. 
• There will be time for questions and answers 

throughout the meeting. 
– We may not get around to all comments/questions, BUT 

you may leave additional comments in the comment box 
to be compiled after the session.

• This session will be recorded and notes will be 
shared via the listserv and on our website after the 
call.
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Agenda

• Introductions
• Postharvest Sanitizers for Fruits & Vegetables

– Dr. Amanda Deering, Clinical Assistant Professor, 
Department of Food Science, Purdue Extension

• PSA Sanitizer Resources
– Ms. Donna Pahl Clements, Southwest Extension Associate



POSTHARVEST SANITIZERS FOR FRUITS 
AND VEGETABLES
Amanda Deering Ph.D.

Clinical Assistant Professor
Department of Food Science

October 29th, 2018



Sanitizing  

• What is the purpose of sanitizing?
– Hygienic measures used to ensure the safest possible 

food
– Goal of a reduction of microorganisms to a safe level 
– Good sanitizers will achieve a 3-5 log reduction



What Does Log Reduction Mean?

• A log reduction is when the population of 
bacteria is reduced by 90%.

Number of 
Bacteria

Total Log 
Reduction

Percent 
Reduction

1,000,000 -- --
100,000 1 90%
10,000 2 99%
1,000 3 99.9%
100 4 99.99%
10 5 99.999%



Why Use Sanitizers?

• Large amounts of produce, possibly from different 
growing areas, come in contact with postharvest 
water.

• If the water is not properly sanitized, bacteria 
(pathogenic and/or spoilage) can be transferred to 
other products = cross contamination.  



Postharvest Processing

• Can help to reduce bacteria, yeasts, and molds 
that may cause spoilage that decreases the 
shelf-life of a product.

• Also, pathogenic bacteria that can cause 
disease to humans. 



Sanitizers/Pesticides

• A pesticide is any substance or mixture of substances 
intended for:
– preventing
– destroying
– repelling or
– mitigating any pest.

• Often misunderstood to refer to insecticides, but also 
refers to herbicides, fungicides, and various other 
substances used to control pests.

• Under United States law, a pesticide is also any 
substance or mixture of substances intended for use as 
a plant regulator, defoliant, or desiccant.

www.epa.gov



What is a Pest?

• Pests are living organisms that occur where 
they are not wanted or that cause damage to 
crops, humans or other animals. Examples 
include:
– insects,
– mice and other animals,
– unwanted plants (weeds),
– fungi,
– microorganisms such as bacteria and viruses

www.epa.gov



Which Sanitizers Can I Use for Postharvest 
Processing of Fruits and Vegetables?



What We Will Cover Today

1) How to identify if a sanitizer can be used as a 
sanitizer for washing fresh fruit and 
vegetables.

2) What a product label should tell you.
3) Who to contact if you have questions 

regarding postharvest sanitizers.
4) Testing sanitizer concentrations



Regulation of Products

• Postharvest sanitizers are considered a 
pesticide and regulated by the Environmental 
Protection Agency (EPA).

• EPA will review toxicity data and results from 
tests to show how well the product kills 
bacteria (and not us!) to determine if the 
product should be approved.



Pesticide Registration

• Postharvest sanitizers also need to be 
registered and approved for use in the state 
that they are being used:
– Indiana: Ed White, Office of the Indiana State 

Chemist
– Ohio: Diana Roll, Ohio Department of Agriculture



NPIRS – National Pesticide Information Retrieval 
System



EPA Registration Number

• All products must have an EPA registration 
number on the label
– This means the product should perform as stated 

on the label and not pose unreasonable hazards 
to your health IF used according to the label on 
the instructions

– This should be the first thing you look for when 
checking to see if a particular product can be used



EPA Registration Numbers

• If an EPA number is not clearly displayed on 
the product  = 

• Contact the manufacturer to determine if they 
do have an EPA number and request the 
number.

• Product EPA numbers can be found at:  
https://iaspub.epa.gov/apex/pesticides/f?p=P
PLS:1

https://iaspub.epa.gov/apex/pesticides/f?p=PPLS:1


EPA Registration Numbers

• These logos don’t replace an EPA number:



Minimum Risk Pesticides

• List of approximately 30 compounds that do not 
have to be registered with the EPA.

• However:
– The product must not bear claims either to control or 

mitigate microorganisms that pose a threat to human 
health

– The product must contain ONLY active ingredients that 
are listed in the table (next slide) and inert ingredients 
that have been classified by EPA as “Inert Ingredients 
of Minimal Concern”

– The product still needs to be registered for use in the 
state that it is being used



Minimum Risk Pesticides
Castor Oil Linseed Oil

Cedar Oil Malic Acid

Cinnamon and Cinnamon Oil Mint and Mint Oil

Citric Acid Peppermint and Peppermint oil

Citronella and Citronella Oil 2-Phenethyl Propionate

Cloves and Clove Oil Potassium Sorbate

Corn Gluten Meal Putrescent Whole Egg Solids

Corn Oil Rosemary and Rosemary Oil

Cottonseed Oil Sesame and Sesame Oil

Dried Blood Sodium Chloride

Eugenol Sodium Lauryl Sulfate

Garlic and Garlic Oil Soybean Oil

Geraniol Thyme and Thyme Oil

Geranium Oil White Pepper

Lauryl Sulfate Zinc Metal Strips

Lemongrass Oil



EPA Registration Number



EPA Registration Numbers

Examples:  EPA Reg. #xxxxxx-yyyy
EPA Reg. #xxxxxx-yyyy-zzzzz

xxxxxx = Company I.D. Portion
yyyy = Product I.D. Portion
zzzzz = Distributor Suffix

The 3rd field designates that the product is likely a 
private label and that the true manufacturer’s name 
has been replaced with the private label.



EPA Registration Numbers

• EPA numbers and information about products 
can be found on the Pesticide Product Label 
System (PPLS) website.
– Product name
– Company name
– EPA registration number

http://iaspub.epa.gov/apex/pesticides/f?p=PPLS:1



EPA Registration Number

• Products that have the same EPA registration 
number should have the same ingredients.

• The third field may vary as that field are 
supplemental registrations or private label 
products derived from the same federal 
registration.



Examples

• EPA No. 63838-1
• PERCENT ACTIVE 

INGREDIENT
– 26.5% Hydrogen

Peroxide
– 5.6% Peroxyacetic Acid  

(also called peracetic
acid)

• 20 products registered 
in Indiana with same 
EPA number and 
different companies
– Perasan A
– Arkema PAA 6
– Peroxysan RS
– WC-237
– SB-Peracetic Acid



Products with the Same EPA Number

• Even though they are the same chemical they 
may not have a label that states use for fruits 
and vegetables.

• Label must give use rates for postharvest 
processing of fruits and vegetables and the 
label must be followed exactly.



Example – Tsunami®100



Product Labels

• The label should tell you:
– Concentration for use and how to dilute it
– Contact time
– Possibly what types of organisms the product can 

kill (Listeria monocytogenes, spoilage 
microorganisms, etc.)

– If a final rise of the produce with potable water is 
needed following contact with the sanitizer

– Disposal of product and containers
– First aid procedures



Example – Tsunami®100



Example – Tsunami®100



Example – Chlorguard



Example – Chlorguard



Example – Chlorguard



Example – Chlorguard



Example – Chlorguard



Example – Chlorguard



What Products Can Be Used?

• Once a product is registered with the EPA it must 
also be registered in the state that it is used.

• The product is registered through each state (ex. 
Office of the Indiana State Chemist (OISC) in 
Indiana) and has to be renewed each year.

• Product registration data is maintained on the 
National Pesticide Information Retrieval System 
(NPIRS):  
http://npirspublic.ceris.purdue.edu/npirs.html



Approved Sanitizers for Fruits and Vegetables

• Handout of approved sanitizers for 
postharvest processing of fruits and 
vegetables was developed.

• Although the list is specific to Indiana, it may 
help as a guide to determine the right 
sanitizer for your farm.



Measuring Concentrations

• The sanitizer concentration needs to be 
measured to ensure it is correct.

• Depending on the sanitizer used (such as 
chlorine) you may also need to measure pH



Know the Limitations!

This color indicates 160 ppm PPA

But could also be 500 ppm PPA!!



Final Thoughts

• Ask the sanitizer manufacturer for recommendations
• Likely can purchase on Amazon or other online 

sources at lower costs
• Growers will need to have this if doing a 3rd Party 

Audit
• Do growers HAVE to use postharvest sanitizers for 

washing fruits and vegetables?  NO!
– It depends on what the buyer wants
– Things can be made worse (cross contamination) if the 

wash step is not done correctly



Thank You!

Contact Info:
Amanda Deering
Department of Food Science
Phone: 765-494-0512
Email: adeering@purdue.edu
www.safeproducein.com

Questions?

mailto:adeering@purdue.edu
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PSA Sanitizer Resources
Resources General Resource Listing

43

Two resource updates:
• Selecting an EPA-

Labeled Sanitizer 
(Factsheet) 

• Labeled Sanitizers for 
Produce Excel Tool
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Factsheet: Introduction to Selecting 
an EPA-labeled Sanitizer

• Help educators assist growers in 
selecting an appropriate 
sanitizer 

• What to look for in an EPA label
• Encourage educators to develop 

a state-specific list of sanitizer 
names

44
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Labeled Sanitizers for Produce 
Excel Tool, Version 2.0

• Designed to assist growers find an EPA-labeled sanitizer
• Version 2.0 contains several new sanitizers and minor formatting 

updates
• Video tutorial available walk through how to use the tool 

45

https://www.youtube.com/watch?v=wNNJOeITtxU
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Labeled Sanitizers for Produce 
Excel Tool, Version 2.0

46

New feature includes the 
Single Product Sheet, which 

contains all relevant 
information on a single page.
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Labeled Sanitizers for Produce 
Excel Tool, Version 2.0

If you have any sanitizers that are not listed in the sheet, please 
send them on to me: 
Donna Pahl Clements, dmp274@cornell.edu

47

mailto:dmp274@cornell.edu
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• December 17, 2018 at 2 pm Eastern
• Topic: Discussion of PSR Draft Guidance
• Meeting info to be sent out via the listserv closer 

to the time of the call
• Submit other topics for discussion to Gretchen 

(glw53@cornell.edu)

Next Meeting

48

mailto:glw53@cornell.edu


Southwest: 
Donna Clements, M.S. 

Midwest: 
Don Stoeckel, Ph.D.

Northeast: 
Betsy Bihn, Ph.D.

Gretchen Wall, M.S.
Laura Acuña-Maldonado, Ph.D.

Michele Humiston
Rob Way

Southeast: 
Kristin Woods, Ph.D.

Northwest: 
Connie Fisk, Ph.D.

Produce Safety Alliance Team
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The PSA Website 
http://producesafetyalliance.cornell.edu/

Join the PSA Listserv

Like us on Facebook

Follow us on Twitter

https://producesafetyalliance.cornell.edu/sites/producesafetyalliance.cornell.edu/files/shared/documents/PSAAugust2018Newsletter.pdf
http://visitor.r20.constantcontact.com/d.jsp?llr=7gyyv8nab&p=oi&m=1114399072476&sit=ut5krhbib&f=5dad99d5-63de-4b94-b4c2-39cd0bf40162
http://www.facebook.com/ProduceSafetyAlliance
http://twitter.com/Produce_Safety
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