Peracetic Acid

Crops

Chemical Name(s}: CAS Number:

Peroxyacetic Acid 79-21-0

Ethaneperoxic Acid

Other Codes:

Other Names: NIOSH Registry Number: SD8750000

PAA, Per Acid, Periacetic acid UN/ID Number: UN3105

Synthetic / Allowed or Suggested

Non-Synthetic: | Prohibited: Annotation:

Syathatic Allgwed 1. Allowed to disinfect equipment. Prohibited for soil (field)

{ronsensus) {consensus) applcation. Allowed to disinfect seed and asexually propagated
planting material (i.e.. bulb, corm, luber) used for planting crops. |
From hydrogen peroxide and fermented acetic acid sources only. |
(consensus)

2. Allowed for fireblight control with Experimental Use Permit with ‘

documentation that alternatives including biocontrols have been I
tried. (7 in favor, 2 against) i
Characterization

Composition:

CaH403. Peracetic acid is a mixture of acetic acid (CH3COOH) and hydrogen peroxide (H202) in an aqueous
solution. Acetic acld is the principle component of vinegar.

Properties:

Peracetic acid is a very strong oxidizing agent and has a stronger oxidation potential than chlorine or chlorine
dioxide. Tt is a clear, colorless liquid with no foaming capability. Tt has a strong pungent acetic acid odor, pH is
acid (2.8). specific gravity is 1.114. and weighs 9.28 pounds per galion. Stable upon transport.

How Made:
Peracetic acid (PAA) is produced by reacting acetic acid and hydrogen peroxide. The reaction is allowed to
continue for up 10 ten days in order to achieve high vields of product according to the following equaticn.

0 0
I |
CH3-C-OH +  H:0: ——» CHiC-O-OH + H:0
acetic acid hydrogen peroxyacetic
peroxide acid

The NOSB recommended that hydrogen peroxide be added to the National List of synchetic substances
allowed for crop production (Austin, 1995).

Due to reaction limitations, PAA generation can be up {0 15% with resictual levels of hydrogen peroxide (up to
25%) and acetic acid (up to 35%) with water up to 25%. Additicenal methods of preparation involve the
oxidation of acetaldehyde or alternatively as an end product of the reaction of acetic anhydride, hydrogen
peroxide, and sulfuric acid.

Additianal methods of preparation involve the oxidation of acetaldehyde (Budavari, 1896). Another method
invoives the reaction of tetraacetylethylenediamine (TAED) in the presence of an alkaline hydrogen peroxide
solution (Davies and Deary, 1991). These sources appear to be used more frequently in pulp. paper. and textile
manufacture (Pan, Spencer, and Leary, 1999),
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Specific Uses:

Its major use in the food industry is as a sanitizer. Peroxyacetic acid is used to control depesits. odor, biofilms
from (ood contact surfaces, and as a microbial control agent for both food contact surfaces and direct contact
with fruits and vegetables.

Action:

The primary mode of action is oxidation. PAA disinfects by oxidizing of the outer cell membrane of vegetative
bacterial cells, endospores, yeast, and mold spores, The mechanism of oxidation is the transfer of electrons,
therefore the stronger the oxidizer, the faster electrons are transferred to the microorganism and the faster the
rmicroorganism is inactiviated or killed. It has also been reported Lo be virucidal {Arturo-Schasn, 1996).

Combinations:
Peracetic acid usually occurs with hydrogen peroxide. acetic acid, and a stabilizer tn an aqueous solution. Most
stabilizers used are EPA List 3 {(unknown toxicity) and are not considered in this TAP review.

Status |
QFPA

Falls under Production Aid (7 USC 6517 ([0} (1){C) (). i

Regulatory
EPA regular Section 3 registration (40 CFR 152.25(a}). First registered in 1985 (US EPA, 1993). Registered for

indoor use only (US EPA, 1993). Some Special Local Need registrations (40 CFR 160) may have been granted
for specific crops and applications (Cal-EPA, 2000).

LP = ther Appropriate Source

OFPA 6518 (1) (1) states. “In establishing the National List or proposed amendments to the National List, the
Board shall review available infarmation from the Environmental Protection Agency, the National Institute of
Environmental Health Studies, and such other sources as appropriate, concerning the potential for adverse
human and environmental effects of substances considered for inclusion in the proposed National List.”

EPA: It is on EPA’s Extremely Hazardous Substances list (US EPA, 2000). See the Re-registration Eligibility
Document for Peroxy Compunds (US EPA, 1993).

NIEHS: See atiachment from the National Toxicology Program.

Other sources: See New Jersey Department of Health and Senior Services attachment.

Status Among U.S. Certifiers
None appear to explicitly allow it for crop use.

Historic Use

Peracetic acid was patented in 1950 to treat fruits and vegetables to reduce spoilage from bacteria and fungi

deslined for processing (Greenspan and Margulies, 1950]. [t has since been used in systems to disinfect

recirculated wash waler used to handle fresh produce (Lokkesmoe and Olson, [995). It is used to treat bulbs

{Hanks and Linfield. 1999), to disinfect potting soll, clean irrigation equipment, (Larose, 1998), and in seed

treatment Lo inactivate fungal or other types of piant disease. While there is a long history of experimental field

use as a fungicide # bactericide, cfficacy has only recently been established (Hei. 2000). Peracetic add is

effective at reducing Escherichia coli O157:H7 on apples when used in a wash and as a chemical sanitizer (Wright ‘
el al.,, 2000}, |
International

Peracetic acid does not appear on IFOAM Appendix 2 for Plant Pest and Disease Control (FFOAM, 2000). It

does not appear on EU 2092/91 Annex I1. Field use of this matertal is not allowed under any known
[nternztional Organic Standards. Post-harvest application is discussed in the processing TAP review.

QFPA 2119(m) Criteria
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Las)

The poteritial of such substances for detrimenial chemical interactions with other materials used in organic farming systems.
This material is a strong oxidizing agent. It can react violently with acetic acid anhydride, olefins {c.g.,
mineral oil), and organic matter (NTP, 2000).

The toxiciiy and mode of aciion of the substance and of its breakdown products or any comlaminants, and their persisicoce and
areas of concentration in the environment.

Toxicity high via oral for guinea pigs; moderate via oral and dermal routes for rats and rabbits (Sax, 1979).
Skin and Eye Irritation Data: skin-rabbit 500 mg open SEV; cye-rabbit 1 mg SEV (NTP, 2000). An
experimental neoplastinogen {tumor-causing agent) via dermal route (NTP, 2000). Itis on EPA’s

Extremely Hazardous Substances list (US EPA, 2000).

Peracetic acid is an irritant of the skin, eyes, mucous membranes, and respiratory tract (NTP, 2000;
Budavari. 1996; Lenga, 1985). When heated to decomposition, it emits acrid smoke and toxic fumes of
carbon monoxide and carbon dioxide. The vapor is heavier than air and can travel a considerable distance
to a source of ignition and flash back (NTP, 2000). Breakdown products are acetic acid (same acid found
In vinegar at 5% level) and hydrogen peroxide that breaks down to Oz and H:0.

The primary mode of action is oxidation. with mechanism of oxidation is the transfer of electrons,
therefore the stronger the oxidizer, the faster electrons are transferred to the microorganism and the faster
the microorganism 1s tnactivated or killed.

Table 1
Oxidation Capacity of Selected Sanitizers

Sanitizer eV”

Ozone 2.07
| Peracetic Acid 4 1.81

Chlorine dloxide 1.57

Sodium hypochlorite (chlorine bleach) 1.36

“electron-Volis

Therefore PAA has 2 bigher oxidation potential than chlorine sanitizers but less than ozone.

The probabifity of environmental contamination during manufacture, use, misuse or disposal of such substance.
Producton from hydrogen peroxide and acetic acid would depend on the process used. Hydrogen
peroxide is commonly produced by the electrolysis of water (Kirchner. 1981). Acetic acid may be
produced by fermentation (vinegar) or distillation from plant sources. However, acetic acid may also be
synthesized by hydrolysis of acetylene or oxidation of acetylaldebyde (Budavari, 1996). Acetylene and
acetaldehyde are generally produced from petrochemical sources. The environmental consequences of
petroleurn production and refining are bevond the scope of this TAP review,

Misuse in handling would cause a bleaching out effect on the color of fresh fruits and vegetables resulting
in Joss of quality thar could be visually detected. Under normal use and disposal conditions, PAA
decompaoses into acetic acid. oxygen, and water.

The effect of the subsiance on human health.

Peracelic acid is an irritant of the skin, eyes, mucous membranes, and respiratory tract (NTP. 2000;
Budavari. 1996; Lenga, 1985). When heated to decomposition, ir emits acrid smoke and toxic fumes of
carben monoxide and carbon dioxide. The vapor is heavier than air and can travel a considerable distance
to a source of ignition and flash back (NTP, 2000).

While It is not rated as a carcinogen by jtself (NTP. 2000). studies indicate that it is a possible co-
arcinogen, promoting tumor production by known carcinogens (Bock, Myers, and Fox. 1976, from
abstract).
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The effects of the substance on biological and chemical interactions in the agroecosystem. including the physiolngicaf effects of the
substance on soll organisms (including the salt index and solubifity of the sofl), crops. and Hivestock.

The substance is used because of its biological and chemical interactions and its physiological effects on
microorganisms, including many that are naturally found in a soil environment. Among the model
organisms that show significant reductions in populations after exposure to PAA are Baciffus cereus
{Blackiston et al.. 1999); B. subtilis {Leaper, 1984; Blackiston et al.. 1999: Lindsay and von Holy, 19989); B.
stearothermophifus (Blackiston et al., 1999); Clostridivm botutinum (Blackiston et al., 1999): C. butyricum
{Blackiston et al., 1999); C. sporogenes (Blackiston et al., 1999); Ditylenchus dipsaci (Haoks and Linfield, 1999);
Enterococcus faecium (Andrade et al., 1998); Escherichia cofi (Arturo-Schaan et al., 1996), including E. cofi
O15T:H7 (Farrell et al., 1998}, Fusarium exysporum (Hanks and Linfleld, 1999); Cluconsbacter oxydans
(Winniczuk and Parish, 1997), Lactobaciifus plantarum (Winniczuk and Parish, 1997), L. thermuophifus
{(Langeveld and Montfort-Quasig, 1996); Leuconostor mesentervides (Winniczuk and Parish, 1997); Listeria
monocyrogenes (Mosteller and Bishop, 1993; Restaino et al., 1994); Pseudomonas aeruginosa (Restaino et al,,
1994; Lambert et al,, 1999); P. fluorestens (Mosteller and Bishop, 1993; Lindsay and von Holy, 1999);
Saccharomyces cerevisiae(Winniczuk and Parish, 1997); Saimonefla typtimurivm (Restaine et al., 1994);
Staphylecoceus aureas (Restaino et al., 1994; Lambert et al., 1999): Streptococcus defbreucksi subsp bulgaricus
{Langeveld and Montfort-Quasig, 1996): and

Yersinia enterocofitica (Mosteller and Bishop, 1993).

The immediate effect against soil organisms would be broad-spectrum and, If mishandled, potentially
violent. The taxic effects would be short-ltved, and somewhat selective. favoring acid-tolerant and aerobic
bacteria. For example, experimental evidence indicates that Bacillus spp. would likely be less affected and
would recover more quickly than Clestridium spp. (Blackiston et al., 1999). However, at least one study
indicates no difference between the susceptibility of plastnid-containing E. coli strains and those strains
that do not contain plasmids {Arturo-Schaan, 1996). The breakdown products--oxygen. water, and acetic
acid--are all part of the agroecosystem. Acetic acid is produced in natwure as a function of acetobacter
species of microorganism found in soil, and is part of the natural carbon cycle (Alexander, 1991).

Salt Index: The salt index has not been calculated for this substance.
Salubility: Water: 100mg/ml at 19°C. {freely soluble). Also soluble In alcohol.

The alternatives to using the substance in terms of practices or other available materials.
Organic alternatives for post-harvest handling include hot water and stearn. It is an alternative to such
conventional treatments as formaldehyde and thiabendazole (FHanks and Linfield, 1999).

For fireblight control: Cultural practices such as pruning and sanitation; biologicat controls such as
Pseudomanas fluorescens {non-GMQO); and copper products. Antibiotics such as oxytetracycline and
streptornycin are registered for fireblight. The NOSB recommended that these he added to the National
List (Austin, [995).

Tts compatibility with a system of sustainable agricufiure,

Peracetic acid is a synthetic pesticide, As such, it is ina category that is generally considered incompatible
with sustainable agriculture, with only a few exceptions. PAA's broad-spectrum nature and its tendency to
oxidize organic matter make it antagonistic to organic farming systems. The short period that it has had a
field use label means that there is little experience with how the material fits into organic farming systems,
There are a number of reasons to think that it is compaiible with a system of sustainable agriculture. Given
that the compound is made from and decomposes into acetic acid and water, It appears to have a similar
compatibility to those parent substances.

TAP Reviewer Discussion

TAP Reviewer Comments
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OMRI s information is enclosed in square brackets in italics. Where a reviewer corrected a technical point (e.g.. the word should be
“tniravenous " ather than “subcutaneous”), these correctinns were made in this document and are not listed here in the Reviewer
Commenis. The rest of the TAP Reviewer's comments are listed here minus any identifying comments and with corrections of fupes.

Reviewer #1

[Organic larmer and research plant pathelogist)
After reviewing the documentation on Peracetic Acid I recommend that the product should be listed as |
Synthetic, Allowed as a sanitizer for disinfecting surfaces of equipment. floors, walls, and indoor processing

and packaging facilities, and as a post-harvest treatment of fruils and vegetable surfaces at the owest effective

dilution possible in the literature. All treated surfaces Including vegetables and fruits shouid be rinsed with

waler following the treatment. I recommend it should be Allowed with annotation as a microbiocide for |
disinfecting seed and asexually propagated planting material {Le.. bulb, corm, tuber). Trecommend that it
should be Prohibited for soll (including soil mixes) or plant application,

Justification: Peracetic Acid appears to be an effective microbiocide for disinfecting equipment, seeds, plant |
materials, and as a post-harvest treatment of fruits and vegetables, However, Peracetic Acid is a hazardous

substance to waork with and therefore protective clothing, cye gear, and respiratory equipment is required (U.S.

EPA, 2000). Peracetic acid breaks down to acetic acid, water, and oxygen that naturally occur in the

agroecosystem (Alexander, 1991). It has the advantage over chlorination. which can seriously damage aquatic

iife and the formation of chlorinated hydrocarbons with mutagenic or carcinogenic properties (Arturo-Schaan, .
1996). Additionally, the microbial activity of hypachlorite is reliant on environmental factars such as the pH,

temperature, organic load, and jonic concentration of the solution and may not be an effective disinfectant if

conditions are not monitored closely (Wright et al., 2000). The Guide to Minimize Microbial Food Safety

Hazards for Fresh Fruits and Vegetables (U.S. Dept Health and Human Services and Food and Drug

Adminstration, 1998) was published as a result of President Clinton’s 1997 Food Safety Initiative (“Radio

Address of the President to the Nation” January 25, 1997). The guide outlines steps to decrease the

probability of contaminating food and food products with food pathogens. Organic growers need to have

effective microbiacides available for use in thelr packaging and processing operations.

Peracetic Acid should be Allowed with annotation as a microbiocile for disinfecting seed and asexually
propagated planting materiel (i.e., bulb, corm, tuber) used for planting crops. The annotation should be that it
is allowed only in cases where there are documented plant or human pathogens or pests present that can not be
eliminated by hot water or temperature treatments. Such treatments should be limited to an indoor
envirenment with ventilation systems available and proper handling procedures followed.

Peracetic Acid should be Prehibited for soil (including soil mixes) or plant application including use for
fireblight. Its broad-spectrum, non-specific mode of action makes it incompatible to organic farming systems.
Additionally, its extremely hazardous classification wilh polential handling, reactivity, and human exposure
dangers may have greater implications in situations where the praduct is spraved in an outdoor, less controlled
environment. There are effective organic alternatives Lo disinfecting materials used in soil mixes that include
heat and steam. For fireblight control cultural practices, copper products and biological control (Pseudomonas
ftuorescens) options are available. Additonally, cultivars with better resistance to the pathogen should be
employed. Antibiotics such as axytetracycline and streptomvein are registered for fireblight and were also
recommended by the NOSB to be added Lo the National List (Austin, 1995).

I recommend that production of the product be limited to the process of obtaining hydrogen peroxide by the

electrolysis of water (Kirchner, 1981), and acetic acid by fermentation or distillation from plant sources.

(braining acetic acid synthesized by hydrolysis of aceiylene or oxidation of acetyladehyde (Budavar, 1996) |
should be prohibited. |

[Research Entamologisi|

Peracetic acid is a strong, oxidizing acid that is being reviewed for possible use in organic crop production
because of its antimicrobial properties. It is probably mare effective as a disinfectant in aqucous solutions
(Greenspan and Margulies 1950) than on biofilms (Ntsama et al. 1997) or in organic waste slurries (Bohm el al.
1983). It may be a better biocide for viruses (Quiberoni et al. 1999) and bacteria (Meyer and Meltz 1999) than
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itis for fungi (Colgan and Johnson 1998}, Somie bacteria, such as spore formers, are more resistant (Lensing
and QOei 1985},

Possible crop production uses include fireblight control (Hei 2000), bulb disinfestation (Harks and Linfield
1999; Hanks et al. 1997), as a foliar spray to control greenhouse thrips (Gill et al. 1998), as a pustharvest
treatment to protect fruits against rot (Brown 1987; Mari et al. 1999; Colgan and Johnson 1998), and s a seed
protectant {(Wilson 1976). Since it is a synthetic, it would have to be added to the National List before it is
used. Although current formulations have stabilizers added, concentrated solutions still pose a problem with
fire and explosian. Exposure to acrosols can frritate skin and cause respiratory damage, as explained in the
analysis.

As a postharvest treatment of apples and pears, it actually caused increased damage from fungal rots (Colgan
and Johnson 1998). Ii might be more effective (or control of brown rot (Meniliaia sp.) on stone fruil (Mari et
al. 1999). As explained below, use in soil is prohibited by the EPA label and may be counter to the principles
of sustainable agriculture. Concentrated solutions would probably be needed to disinfest potting soil, and
questions of human and environmental safely would have to be answered. Organic methods are already
available for this purpose and for thrips control. Though it might have use as a seed protectant, bleach is more
effective (Wilson 1976). Though it effectively controlled Fusariua sp. and nematodes in vitro, field experiments
conducred with treated narcissus bulbs showed that 1-1.5% solutions did not give adeguate protection unless &
fungicide was added {Hanks and Linfield 1999). Presumably, this would not be possible in organic agriculture.
According to Hei [2000), sprays of peracelic acid are not effective for fireblight control However, injections

into trees were effective for this purpose,

Although injections for fireblight control are promising, more data on effectiveness is needed. My
recommendation is that field application of this material does not appear to be warranted at this time.
Evaluation under OFPA 2119 (m) and answers to specific questions are given below.

Evaluation Under OFPA 2119 [m) Criteri

1. Tt is a strong oxidizing acid. It would reaction with materials such as pyrethrins if sprayed onto foliage. It
would react violently with potting soil mixtures containing organic material. It might be phylotoxic in
concentrated solution. Other interactions in processing and livestock production are outside the scope of this
FEVIEW .

2. The LDA0 arally in rats is about 315 mg/kg (Busch and Werner 1974). It is a severe skin and respiratory
irritant. A solution of 1.5%, which is about half that of peroxide purchased at the drugstore, when applied to
the skin of pigs produced "signs of distress. rapid breathing, struggling, tacrimation and coughing.” Reddening
of the skin occurred. and after 40 days fissures and scaly crusts hegan ta develop.

The material is not persistent in the environment, and breakdown products are benign, None of the
breakdown products are xenobiotics.

The mode of action is oxidation. Electrons are removed from living tissue causing chemical changes, and
probably disruption of membranes.

3. Industrial praduction of this material is probably through oxidation of acetaldehyde using a cobalt acetate
catalyst Another way to produce concenirated solutions s reaction of acetic anhydride, hydrogen peroxide,
and sulfuric acid. It can also be made by oxidizing acetic acid in a special generator (Hei 2000). The spent
cobalt catalyst would have o be discharged into a toxic waste dump. The other materials could possibly be
reacted and diluted with water and discharged lnto waste water with a special permit.

In processing operations. misuse could cause excessive bleaching of fruits. Concentrations greater than 3%
when used in treatment of organic wastes leads th massive amounts of foaming (Bohm et al. 1983), If used
without proper protection, lungs and eyes of workers could be damaged. Peracetic acid is unstable and
degrades quickly in the environment into water, oxygen and acetic acid. The oxygen can increase the chance of
fire, and acetic acid is itself a respiratory irritant. Otherwise, the active ingredient scems to pose no threat.
Stablizers and chelating agents present in the formulations should be separately evaluated. [t is possible they
are all approved inerts,

Las! Updated & November 2000 Fage 6of 13




NOS8 TAP Review Compiled by OMR! Peracetic Acid Crops

4. The material irritates eyes, skin and the respiratory tract. Concentrated solutions are a severe explosion risk.
Unstabilized peracetic acid could explode from the friction of being pumped from the comtainer (New Jersey
Hazardous Substance Fact Sheet).

Postharvest disinfection vats of produce being treated with dilute solutions could expose workers to low levels
that could cause respiratory problems and depress their immune systems (Heinze el al. 1981},

When solutions are heated just to warm water temnperatures (40-60°C), heavier than air fumes are released that
are flammable in air. There is  danger of fire that releases toxic fumes. If the fire flashes back o the coruainer,
an explosion could result (New Jersey Hazardous Substance Fact Sheet). Explosion and fire hazard are more
prabable with concentrated solutions. Also formulations registered with the EPA have stablizers added that
make exploslon less likely {Het 2000).

As pointed out by the review, it is also a possible co-carcinogen.

5. The TAP review does a good job of analysing effects on soil microorganisms. The analysis seems
reasonable. There is not enough published information to make a good judgement of its effect on crops.
Haowever, according to Hanks and Linfield (13999), it is not effective enough as a disinfectant in horticultural
craps, and would have to be used with a chemical [ungicide. Presumably, this would nol be possible in an
organic operation. As a postharvest sterilant for apples and pears, it actually caused increased damage from
fungt (Colgan and Johnson 1998). This was possibly because it killed microbials on the surface that were
antagonistic o the pathogens. Effects on tivestock are not part of this review.

6. Organic alternatives for postharvest handling include steam, hot water, and treatment with biacontrol
micrabials. As mentioned in the TAP review, cultural controls, biocontrol, and copper is available for
fireblight. Possibly, antibiotics will be added to the National List.

7. Broad spectrum soll sterilants generally do not fit in the concept of sustainable agriculture. Composts,
manure, and various soil amendments are added to achieve the proper microbial balance. Pathogens can be
selectively destroyed by solarization.

There is not enough information to evaluate effects on sustainable agriculture whea used as a foliar spray. a
seed treatment, ar as a solution for injection into trees.

How it fits into processing and organic livestock production is outside the scope of this review.

Answers to Specific Questions

1. The fireblight label is relatively recent. Is it too carly to tel) if it should be spraved on trees? Is that regular (Section 3),
Experimental Use Permit (Section 3) or Speciaf Local Need (Section 24 ¢) regisiration.

According to Hei (2000), topical application of the material is not thal effective for fireblight contral. He may
be somewhat biased, as his patent is for injection into the cambium laver of trees,

If it is sprayed on trees, workers and those in the way of drift would be at risk. Tnhalation of aerosols could
damage lungs. Eyes could be damaged. Workers would have to use respiratory protection, eye protection, and
proiective clothing,

1f a company wanted to register for fireblight control, it seems like the easiest thing to do would be to register
with an experimental use permit, then conduct field trials 1o get the necessary data for a regular registration. [
believe that Hei (2000) Larose and and Abbort (1998) and others conducted their experiments in greenhouses.

To register as a Special Local Need (24 ¢). | believe the State can apply to extend a registration for an additional
use. To register there must be "an existing or imminent pest problem within a state for which the state lead
agency, based upon satisfactory supporting informatior, has deterrnined that an appropriate lederally regisrered
pesticide product is nat sufficienty available.” There are antibiotics already registered for fireblight control.

The state must show that these are not effective before gelting a 24c for this material. Also. lolerances must
have already been established befare this registration can be obtatned. Y don't know If this has been done.
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For a company 1o register for this application. the experimental use permit followed by a regular registralion
would be the way to go.

It seems like it would be much easier to gei a registration for injections tnto the trees. Then there would be less
chance of environmental and health consequences.

2.1t is not EFA labeled for soil application at this time. However, the Jabel appears in ailow use in potting media. Is this a
carrect inierpretation? What should be the organic status of this use?

The label for Tsunami™ 100 does not mention disinfection of potting soil. It is labeled for dipping or spraying
fruits and vegetables to disinfect them. Although I did not look at all the labels of the 21 currently registered
products (EFA 2000), it seems most of them are registered for disinfection of equipment, surfaces. cte. I think
the potting soil concept is a stretch. Because compost, peat, bioselids and other organic materials are present

in potring soils, concentrated solutions would have to be used to be effective. Addition to potling soll would
produce a violent exothermic reaction, foaming and fumes. There would be a possibility of fire.

As Tar as the organic status for potting soil, other alternatives such as steam and solarization are available. To
use the material at all, it would have to be added to the National List. Also, it is not true that the malerial
leaves no residue. Peracetic acid leaves no residue, but all the formulations have other material added to reduce
the chance of explosion. Most of the registered formulaticns have sucfactants added to make them more
effective. Xenobiotics such as 1-hydroxethylidene-1, 1-diphasphonic acid are comman additives. Approved
inerts would have to be used in the formulation.

3. It is not clear what applications are used by organic farmers. While there are several references to cleaning equipmeni— such as
greerhouse and transplant tools, and irrigation installalions-—da(a and informatlon on the OFPA criteria for use are nof readily
acressible in the literature.

1 believe that disinfecting equipment, if done indoors, would be consistent with the EPA label and would not
violate OFPA. However, I agree the published literature on this is sparse.

4. Should peraceric acid be allowed in erganic crop production? Is there a need for an annatation? If so, for what? To clean
equipment and for indoor uses? What aboeut irrigation equipment? Should field uses be aflowed?

[ do not know if arganic farmers and farmworkers can handle concentrated solutions of peracetic acid salely.

If they are dealing with a more dilute, stabilized material such that fire and explosion risks are minimized, then
it could be used as a replacement {or bleach as a disinfectant of equipment. 1 believe the EPA label does not
allow it to be discharged into outside irrigation lines.

Tt possibly has a use as a postharvest disinfectant of fruits and vegerables. but I believe that is covered in
another TAP review. Similarly, uscs in the organic daity industry would probably be covered in another review.

I do not think that sprays of this material into tree foliage is a good idea. [fit turns out that injection of dilute
solutions into trees can stop fireblight, then it might be worth adding it to the National List for that purpase
only.

[ agree that field application of this material does not appear to be warranted at this time.

5. Peracetic acld dees not appear on the EPA master list of inert ingredients, and is therefore List 3 by defaul. Shouid the
NOSB consider its use as an fnert ingredient? What about the stabilizers? Should these be considered in a separate TAP review
or are they incidental when PAA is used as an inert? What about when it is used as an active.

[ do not see any justification for considering the oxidizing, corrosive, flammable. and explosive PAA as an

inerl. Ttinjures living material and is a biocide. What did you have in mind? I cannot think of any approved
pesticide where this could be considered an inert material. The stabilizers and other additives should be
evaluated as part of the approval process for this material

[E-maif vote on these two sentences in "Suggested Annutation: " Altowed to disinfect seed and asexuvaily propagated planiting
material (i.e., bulb, corm. tuber) used lor planting trops. From hydrogen peroxide and fermented acetic acid sources only.

suppart the position that peracetic actd should be obtained from fermented acetic acid sources and peroxide. if
this is technically possible and is overall the most environmentally friendly production method. Tf approved for
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organic production, it should be altowed for disinfecting seeds, bulbs, etc, Those who use it in this way,
however, should be advised of its efficacy. |

Reviewer #.3

{Organic farmer and geologist with hazardous materials experiencef

Production from petrochemical sources is against one of the core values of organic production, specifically the
value of producing crops without dependence or reliance on the petrochemical industry. This is a farmer
reaction to both the negative environmental consequences of oil production and the economic constraints of
petrochemical based agricultural production. There is a viable alternative manufacturing method. Based on this
infarmation, I support Annotation #1 "manufactured from hydrogen perexide and acetic acid sources only.”

The dangerous effects are primarily to workers and NOT o consumers or the environment. Based an this
information I support Annotation #2 “All organic personnel handling this material must be informed of its
possible co-carcinegenic properties.” As a farmer, this is the type of information I would like to have. One of
its uses wauld be to reinforce the importance of handling the material according to specifications. I would also
like to know the level of potential danger at concentratiors likely to be used when to washing apples for [uice
or salad mix. [ suggest that peracetic acid users be provided a summary of this finding (Bock, Meyers, and Fox.
1976). Any new work is done in this area that information be made avaitable as well. This may be 2
responsibility put on certification agencies and or the manufacturars of the material as well as farmers.

I supgest that the statement on [its compatibility wilh a system of sustainabie agriculturef could be strengthened. Given
that the compound is made from and decomposes into acetic acid and water, it appears tc have a similar
compatibllity as the parent substances, therefore PAA should be considered compatible with an organic system
of sustainable agriculture.

It too early to lell If peracetic acid should be sprayed on trees. I believe it should be annotated as allowed with
Experimental Use Permit after alternatives ineluding biocontrols have been tried. {Annotation #3). Peracetic
acid is not EPA labeled for soil application at this time. However the |abel appears to allow use in potting
media. It should be allowed for use in certified indoor nurseries if needed for production of organic starts

Commerciatly formulated peracetic products are relatively new on the market and organic growers are only
now becoming aware of them. The NOSB should consider what current applications used in organic
production would the use of peracetic acid be an improvement over existing materials and practices. One area
of improvement (in the sense of being more closely aligned with OFPA criteria) to look towards is its use as a
method of cleaning irrigation syslems, greerthouse sanitation, teals etc. Another area of improvement to
consider is its use for foreseeshle problems of post harvest sanitation, esp. salad mixes, fruits and root crop
washes. Sanifation problems in these areas have already damaged organic markets. Part of the problem is the
reluctance of organic farmers 1o use common sanitizers such as clilorine and ammonia, in part due to organic
regulations. While there are several references to cleaning equipment such as greenhouse and transplant tools,
and irrigation installations data and information on the OFPA criteria for such uses are not readily accessible in
the literature.

My general understanding of applying OFPA criteria for these sanitizers is whatever is washed with a sanitizer, _
needs to be double or triple washed with waler. In cases where the water source is not clean (which is common i
for ag water) this is counlerproductive. In situations where food products are involved, the residual effect of |
the sanitizer is often needed for preservation. This material does not appear to require a wash before the [
surface comes into contact with organic food.

Other ¢rops should be applied for on a crop by crop basis based on emergency crop needs. This arca may need
to be under the discretion of the certification agency. Peracetic acid does not appear on the EPA master list of
inert ingredients, and is therefore List 3 by default. T aro not aware of peracetic acid being used as an inert
ingredient int any formulation, The NOSB should not consider Its use as an inert ingredient. How can a material
this reactive be truly inert in anything?

The stabilizers should be considered incidental. This question should stay open to new knowledge. Specifically.

if a List 4 stabilizer becornes known and works well it should be aliowed and products using List 3 stabilizers
should be disaliowed. Disinfecling washwater is very significant for arganic products. It is one of the main
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reasans for allowing its use in organic production. Especially this section 5% acetic acid and peroxyacetic acid
solutions were the most effective, causing reduction of 3.1 and 2.6 log units.respectively, without apparent
sublethal injury (Wright et al., 2000).”

The conclusion that “PAA Is effective, cheap, non-toxic to mammals and not harmful (o the environment”
places peracetic acid in the category or a synthetic that fits organic criteria. Any material that has these
characteristics should be strongly considered for use in organic systems (Lagger. 1998).

Conclusion
While pre-pianting, production aid, and post-harvest uses all appear consistent with OFPA and exlsting organic
standards, field application of this materlal does not appear to be warranted at this time.

T believe the conciusion should include experimental use on firchlight after documented alternatives Including
biocentrols have been tried. The reasons for this include:

1} That this use is primarily on tree crops and fruit above the soil. It is lkely to have some impact on the soil
but not the same degree as a pre-planting soil drench or application Lo a field crop.

2) Ificis permitted for post-harvest washing then why shouldn't it be allowed on the crop ten minurtes
earlier? Tf it is allowed ten minutes before eating a piece of fruit, then it should be allowed to be used two
months earlier when it would be mare effective at lower rates.

3} The main reason for not allowing field appliations is environmental damage to the soil. T am against
allowing it as a field soil drench. There may be some value in allowing it as a drench for potted plants in
certified nurseries. In many cases, especially in Hawaii and California, it may be necessary io pass
agricultural regulations on transportation of soil bearing plant materials. Allowing its use in this situation
could contribute to production of many mare organic starts. Since the OFPA regulations call for growers
to use organic starts when possible, this would increase the possibility of using organic starts instead of
conventional ones for many large scale organic farms. The reasoning here is if organic starts can't be found
then conventional ones are allowed for organic production, which may have much worse environmental
consequences that allowing peracetic acid for this specific use.

Therefore T support Annotation #4 “Allowed for use in certified indoor nurseries If needed for production of
organic starts.”

The substance is SYNTHETIC

Summary Recommendation: ALLOWED

Suggested annotations:

1. Manufactured from hydrogen peroxide and acetic acid sources only

2. All organic personnel handling this material must be informed of its possible co-carcinogenic properties

3. Allewed for fireblight control with Experinental Use Perrit with documentation that alternatives
including biocontrols have been tried

4. Allowed for use in certified indoor nurseries if needed for production of organic starts.

Conclusion
While pre-planting, production aid, and post-harvest uses all appear consistent with OFPA and existing arganic
standards, field application of this matertal does not appear 1o be warranted at this time.
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Peracetic Acid

Livestock

Identification

Chemical Name(s): CAS Number:
peroxyacetic acid 79-21-0
ethaneperoxic acid
Other Codes:
Other Names: NIOSH Reglstry Number: SD8750000
PAA, per acid. periacetic acid TRI Chemical 1D; 000079210

UN/ID Number: UN3105

Summary Recommendation

Synthetic / Allowed or Suggested

Non-Synthetic: | Prohibited: Annotation:

Synthetic Alfowed (consensus) | For facility and processing equipment sanitation (barns, milking parlors,
(tonseasus) processing arcas). Direct application to animals may be made only in the

event of documented injuries or illnesses, under the direct supervision of a
licensed veterinarian, {tonsensus)

From hydrogen peroxide and fermented acetic acid sources onlv. (Not
distussed by livestock reviewers-see discussion of source under Crops PAA TAP

review.)

Characterization
Composition:

CzHa0Os. Peracetic acid is a mixture of acetic acid (CH:COOH) and hydrogen peroxide (Hz0z) in an aqueous solution.
Acetic acid is the principle component of vinegar, Hydrogen peruxide has been previously recommended by the NOSB
for the National List in processing {synthetic. allowed al Austin, 1995).

Properties:

It is a very strong oxidizing agent and has stronger oxidation potential than chlorine or chiorine diexide. It is liquid.
clear, and colorless with no foaming capabilily. It has a strong pungent acetic acld odor, pH is acid (2.8). Its specific
gravity is 1.114 and weighs 9.28 pounds per galion. Stable upon transport.

Haw Made:
Peracetic acid (PAA} is produced by reacting acelic acid and hydrogen peroxide. The reaction is allowed to continue [or
up w ten days in order Lo achieve high yields of product according ta the following equation.

@) O
| ||
CHyC-OH + H:0; ——pp CHiC-O-OH + Hz:
acetic add hydrogen peroxyacetic
peroxide acid

Due to reaction limitations, PAA generation can be up to 15% with residual levels of hydrogen peroxide (up to 25%)
and acetic acid (up to 35%) with water up lo 25%. Additional methods of preparation involve the oxidalion of
acetaldehyde or alternatively as an end product of the reaction of acetic anhydride, hydrogen peroxide, and sulfuric acid.

Additional methods of preparation involve the oxidation of acetaldehyde (Budavari, 1996). Aunother method involves the
reaction of tetraacetylethylenediamine (TAED) in the presence of an alkaline hydrogen peroxide solution (Davies and
Deary, 1991). These sources appear to be used more frequently in pulp, paper, and textile manufacture (Pan, Spencer,

and Leary, 1999).

Specific Uses:
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Peracelic acid is primarily used o clean equipment, milking parlors, barns, slalls, and veterinary facilities. It is used as a
topical disinfectant on animals, for example, to treat papillomatous digital dermatits (Hernandex, Shearer, and Eliiat,
1999). Peracetic acid is also used in the handling and processing of livestock products as a dairy equipment sanitizer, as a
meal and poultry disinfectant (Kurschner and Diken, 1997), and as an egg wash.

Action;
The primary mode of action is oxidation. PAA disinfects by oxidizing the outer cell membrane of vegetative bacterial
cells, endospores. yeast, and mold spares. (See Question 2 under OFPA criteria for more information),

Combinations:

Peracetic acid usually occurs with hydrogen peroxide and acatic acid in an aqueous solution. Stock commercial
preparatons usually contain a svnthetic stahilizer, such as 1-hydroxyethylidene-1,1-diphosphonic acid (HEDP) or 2.6-
pyridinedicarboxylic {dipicolinic) acid ta slow the rate of oxidation or decomposition (Kurschner and Diken, 1997).

Status

QFPA
Falls under Production Aid and Medication (7 USC 8517 (B) (1M(C)(i).

Regulatory
External / topical use as an anlimicrobial covered under EPA regular section 3 registration (40 CFR 152.25(a)). Not

included separately in 21CFR for feed use, but co-products acetic acid (21 CFR 582.1005) and hydrogen peroxide (21
CFR 582.1366) are listed as FDA GRAS in animal feeds.

EPA/NIEHS/Other Appropriate Sources

OFPA 6518 ([}(1) stales. "In establishing the National List or proposed amendments to the National List, the Board
shall review available information from the Enviranmental Protection Agency, the National Institute of Environmental
Health Studies. and such other saurces as appropriate, concerning the potential for adverse human and environmenlal
etfects of substances considered for inclusion in the proposed Natjonal List.”

EPA: Itis on EPA’s Extremely Hazardous Substances list (US EPA, 2000).
NIEHS: See National Institute of Environmental Health (NIEHS) attachment.
Other sources: See New Jersey Departrent of Health and Seniar Services attachment,

tat 1S, Certifiers
Variable. Some appear to allow all livestock facility cleaners, equipment disinfectants. and/or animals drugs with
restrictions. Others have a list of allowed materials. No standards examined explicitly allow PAA for livestock use.

Historic Use

Acelic acid #nd hydrogen peroxide both have a longer history of use in livestock production than commercial
preparations of peracetic acid, but the substance has, in effect, been used by farmers who combine vinegar and peroxide
in a cleaning solution, Peracetic acid is a relatively recent development. but has been used 1o clean stalis and to disinfect
livestock, particularly dairy cattle,

International

Codex Alimentarius allows chemiczl allopathic veterinary drugs or antibiotics to be used “under the responsibility of a
velerinarian” if the use of aliernative methods are "unlikely to be effective in combating illness or injury.” Withholding
periods are required to be double of those required by law with a minirnum of 48 hours (Codex, 2000). The European
Union has a similar standard (EC 1999). European Commission Regulation (EC) No. 1433/96 amended Annex ITof EC
2377/90 10 eslablish maximurm residue limits of peracetic acid in foodstuffs of animal origin. IFOAM ailows
conventional medicines “when no other |ustiftable alternative is avallable” (IFOAM., 2000).

OFPA 2119(m) Criteria

L. The potential of such substances for detrimental chemical interactions with other matersals used in organic farming systems,
This material is a strong oxidizing agent. It can react violently with acetic acid anhydride. olefins (e.g., mineral oil),
and organic matter (NTP, 2000). PAA works synergistically with hydrogen peroxide, decreasing the amount of
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hydrogen peroxide needed (o reduce microorganisms (Lambert et al,, 1999).

2. The toxicity and mode of action of the substznce and of its breakdown products or any confaminants. and their persistence and areas of
concentration in the eavirenment.
Toxicity high via oral for guinea pigs: moderate via oral and dermal routes for rats and rabbits (Sax, 1979). Skin and
Eye Irritation Data: skin-rabbit 500 mg open SEV; eye-rabbit 1 mg SEV (NTP, 2000). An experimental
necplastinogen (tumor-causing agent) via dermal route (NTP, 2000}. It is on EPA's Extremely Hazardous
Substances list (US EPA, 2000).

Peracertic acid is an irritant of the skin, eyes, mucous membrarnes, and respiratory tract (NTP, 2000; Budtavari, 1996,
Lenga, 1985). When heated 1o decomposition it emits acrid smoke and toxic fumes of carbon monoxide and carbon
dioxide. The vapor is heavier than air and can trave| a considerable distance to a source of ignition and flash back
{(NTP, 2000}. Breakdown products are acelic acid (same acid found in vinegar at 5% level) and hydrogen peroxide
that breads down to Oz and H;O.

The primary mode of action is oxidation. The mechanism of oxidation is the transfer of clectrons, therefore the
stronger the oxidizer, the faster electrons are transferred to the microorganism and the faster the microorganism is
inactivated or killed.

Table 1
Oxlidation Capacity of Selected Sanitizers

Sanitizer eV”
Ozone 2.07
Peracetic Acid 1.81
Chlarine dioxide 1.57
Sodium hypochlorite (chlorine bleach) 1.36
“glectron-Valts

Therefore PAA has a higher oxidation potential than chlorine sanitizers but less than ozone,

3. The probability of environmental contamination during manufacture, use, misuse, or disposal of such substance.
Production from hydrogen peroxide and acetic acid would depend on the process used. Hydrogen peroxide is
commonly produced by the electrolysis of water (Kirchner, 1981). Acetic acid may he produced by fermentation
{vincgar) or distillation from plant sources. However, acetic acid may also be synthesized by hydrolysis of acetylene
or oxidation of acetylaldehyde (Budavari, 1996). Acetylene and acetaldehyde are gencrally produced from
petrochemleal sources, The environmental consequences of petroleum productlon and refining are beyond the
scope of this TAP review.

Misuse at the processing level would cause a bleaching out effect on Lhe color of meat and poultry, resulting in loss
of quality that could be visually detected. Under normal use and disposal conditions, PAA decomposes into acetic
acid, oxygen, and water.

4. Theeffect of the substance on human health.
Peracetic acid is an irritant of the skin, eyes, mucous membranes and respiratory tract (NTP, 2000; Budavari, 1896;
Lenga, 1985). When heated Lo decomposition it emits acrid smoke and toxic fumes of carbon monexide and carban
dioxide. The vapor is heavier than air and can travel a considerable distance Lo @ source of ignitton and flash back
(NTP, 2000).

The product is registered for use as a hospital disinfectant and to clean kidney dialysis machines (EPA, 2000).

The effects of the substance on binfogical and chemical interactions In the agroecvsystem, including the physiological effects of the substance
on soil organisms (including the salt index and sofubility of the soil), crops and livestock.

The substance is used because of its biological and chemical interactions and its physiological effects on

microorganisms, including many that are naturally found in a soil environment. Among the model organisms that
show significant reductions in populations after exposure to PAA are Bacillus cereuis (Blackiston et al., 1999); B. subtilis
(Leaper, 1984; Blackiston et al., 1999; Lindsay and von Haly, 1999); 8. stearothermophilus (Blackiston et al., 1999);
Clostridium botulinum (Blackiston et al., 1999); C. butyricum (Blackiston et al., 1999); . sporogenes (Blackiston et al.,

1999); Ditylenchus dipsaci (Hanks and Linfield, 1999); Enterococcus faecium (Andrade et al., 1998); Escherichia coli (Arturo-
Schaan et al., 1996), including E. ¢oli O157:HT7 (Farreil et al, 1998). Fusarium oxysporum (Hanks and Linfield, 1999);

Ln
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Gluconobacter oxydans (Winniczuk and Parish. 1997), Lacwbacillns plantarem (Winniczuk and Parish. 1997), L.
thermophilus (Langeveld and Montfort-Quasig, 1996); Leveonosioc mesenreroides (Winniczuk and Parish. 1997); Lisreria
monocytogenes (Mosteller and Bishop, 1943; Restaino et al., 1994); Pseudomonas aeruginosa (Restaino et al., 1994
Lambert et al., 1999); P. fluorescens (Mosteller and Bishop, 1993; Lindsay and von Holy, 1999): Saccharomyces
cerevisiae(Winniczuk and Parish, 1097); Salmonella typhimurium (Restaino et al., 1994); Staphylococcus aureus (Restaino et
al., 1994; Lambert et al., 1999); Streptococcus dedbreuckii subsp bulgaricus (Langeveld and Montfort-Quasig, 1996); and
Yersinia enterocolitica (Mosteller and Bishop, 1993).

The immediate effect against soil organisms would be broad-spectrum and, if mishandled, patentially viclent. The
toxic effects would be short-tived, and somewhat selective, favoring acit-tolerant and aerobic bacteria. For example,
experimental evidenice indicates that Bacillus spp. would likely be less affecled and would recover more quickly than
Clostridium spp. (Blackiston et al., 1998). However, at least one study indicates no difference in the susceptibility
between plasmid-containing E. ¢oli strains and those strains (hat do not contain plasmids (A rcuro-Schaan, 1996).
The breakdown products—oxygen, water, and acetic acid--are all part of the agroecosystem. Acetic acid is produced
in nature as a function of acetobacter species of microorganism found in soil, and is part of the natural carbon cycle
(Alexander. 1991).

Tt may be of benefit to livestock health in certain applications (Hernandez ef al.. 1998).
Salt Index: The salt index has not been calculated for this substance.
Solubility: Water: 100mg/mlat 19°C. (freely soluble). Also soluble in alcohol.
6. The alternatives to using the substance in terms of practices or other available materials.
For teat dips and udder washes, the NOSB has recommended iodine {Orlando, 1995). glycerin, chlorhexidine, and
lanolin (D.C., 1999) be on the National List for livestock uses,

For cleaning stables and stalls, there is water, hydrogen peroxide, chiorine solutiens, and icdine sclutions.

For topical disinfection, copper compounds, hydrated lime, and iodine-based compounds can be used. PAA itself
may be an alternative to topical antibiotics (Hernandez et al., 1999).

The TAP and NOSB have reviewed a number of items for crop and/or processing that are commonly used in
cleaning livestock facilities. These have not been considered [or livestock facilities, including soap, hydrogen
peroxide, sodium carbonate, and sodium phosphates (specifically trisodium phosphate). Detergents for crops use
were tabled.

=~

Tts compatibility with a system of sustainable agricufture.

Broad-spectrum synthetic biocides are generally considered incomparible with sustainable agriculture. However,
proper farm sanitation and the protection of the public health from food-barne pathogens mertts special
consideration. Substances are necded (o clean milking machines and keep livestock facllities from harboring food-
borne pathogens. While sustainable systems should minimize the use of such substances, they should not be
eliminated unless and until suitable alternatives are found.

TAP Reviewer Discussion

TAP Reviewer Comments
OMRI's information is enclosed in square brackets in italics. VWhere a reviewer corrected a technical point {z.g., the word should te

“intravenous " rather than “subcutaneous”). these corractions were made in this document and are not Listed here in the Reviewer Comments.

The zest of the TAP Reviewer's comments are listed here minus any identlfying comments and with corrections ol typus.

Reviewer # 1

{Analytical chemis! with animal production experience.]

What is animal drug status of PAA?

Listed uses that I've been able Lo [ind so far include all aspects of sterilizing equipment and buildings in processing for
all manner of produce, dairy, hog operations, etc. and, many listings for fruit, grain and vegetable dips. There are several
references to PAA as a sterilant [or both processing and livestock byproducts, including manures. Uscs on animals
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include a variety of internal uscs, mostly dealing with utering infections. So far, I haven't seen a listing for udder wash
specifically, although there are several commercial products on the market that include PAA.

EPA defines PAA as an “anti-microbial pesticide” (CER June 24, 1998). It clearly has more uses than strictly topical, so |
don't think it can be defined entirely in that manner. In fact, T can see the need for listings for equipment/barn washes,
topical uses, and internaj uses.

From the CFR June 24, 1998, EPA declares PAA exempt from the requirement of a tolerance up to 100ppm (EPA.
1998).

{Where do we draw the line berween the farm aad the processor in deiries?|

With animal operations that include “byproducts™ {eggs. milk), it is difficult to define where the farm stops and the
processor starts. Maybe the easiest way of doing so is to define the processing as beginning "downstream” of contact
with the animal. In other words, milk collection from the cows would be considered “farm”, and everything downstream
of that would be considered “processing”. Certainly the sanitalion probiems change significanily at that point.

On the farm side, one deals with excreta. feed, animal disease, the animal as pathogen incubator. Once the milk is
collected and remaved fram the presence of the animal, sanitation problems becames more clearly that of processing
(thermophyllic bacteria, mesophyllic bacteria, machine molds, lurking spores, the microherd residing in the product
being processed].

The interface in dairy is less clear than tn most operations, becanse of the processing-type equipment used in the milking
parlor. However, a pretty clear line can be drawn, if the animal-containing environment is used to define “farm.”

Orher situations where farm/ processor lines are blurred: on-farm washing operations (i.e., dirt off of carrots, stripping
cabbage or lettuce and packing for shipping). On-farm drying, cooking, or other preparing operations are far more
clearly on-farm processing, and the line is pretly clear between the two.

Further, the processing-type machinery in the milking parlor should be treated as processing equipment, except where it
comes in contact with the cow. For instance, cleaning solutions in the teat cups should be compatible with skin contacl.
Again, this is the animal interface. [t would seem appropriate that the rest of the equipment be cleaned by whatever
approved processing cleaners necessary.

{What is the appropriate everall approach te cleaning agents on farms?/

T think that the animal contact question might be a good yes/no for farm/livestock use. In most cases. this tends to test
out. There are some situations where harsher cleansers might be appropriate (for instance, broiler/layer operations
where the chickens are removed and (he entire building is sterilized, or periadic cleaning of milking parlors from the
battom up), because the animals are not present. In these cases, there would need to be some certainty that there'd be
no residues that would come in contact with the animals when they were returned to the facility.

Areas such as processing sheds, bunkers. storage areas, barns, that come in cantact with crops and/or livestock may

need periodic rigorous cleanings. 1t would seem that more aggressive cleaning solutions could be employed during (hese
periodic cleanings as long as all contact wilh produce or livestock is avoided. However, there should be either no trace
cleaner residue, or the cleaner should be listed as OK for direct contact with produce/livestock.

Twould agree that the currently approved materials for crops and processors (soaps and peroxide) should generally be
OK for livestack. However, anything, including currently approved crops/processing materials should be louked at
individually before any specific listing for livestock, due to the possibility of residues of general cleaning or [rom direct
applicadans; could at the very least cause dermatitis.

[Resarding the OFPA criteria]

1. Potential of explosive reactions with organic and basic materials. Very strong irritant, will burn to third degree on
conract. However, solutions are generally sold as pretry dilute solutions. I didn’t actually see strong dilutions in any of the
livestock products that I perused. The strong oxidizing reaction is the desirable camponent of this compound; this is
what fries the litde buggies.

2. Concentrated solution is very toxic in terms of contact, ingestion and inhalation. Irritant and burns. This would be

true of undiluted cleaning solutions. There would be some hazard during the diludon process, requiring protective
clothing. However, concentrations during actual use are generally very dilute.
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Mode of action is strong oxidation.

3. Byproducts arc water and acetic acid. Acetic acid is a “weak” acid, and occurs naturally in a variety of situations. The
product is moderately unstable, and will break down pretty quickly if a stabilizer isn't included.

Direct consequences of misuse of concentrated solutions could be catastrophic; explosions, serious burns, etc. Indirect
consequences are minirmal, as breakdewm into acetic acid and water happens rapidly.

Proper use should have minimum consequences, due to the dilute nature of the solutions, although the possibility of
irritation of mucous membranes and skin is possible. Therefore, good chemical practices should be followed when using
PAA.

Manufacture: Acetic acid is a “weak " organic acid; therefore, the potential [or harm is significantly lower than the
inorganic acids. Fermentation and distillation seem to have low environmental impacts. Hydrogen peroxide mfr seems
to be moderately low impact as well. However, acetic acid from petroleum sources may be problematic. Do we need to
know frora which source the acetic acid comes?

4. Direct: burns, inhalation and ingestion inuries.

Indirect: breakdown products: acetic acid is an irritant, and can cause burns as well.

Minimal secondary effects, as the breakdown products are pretty benign. EPA exempts this product from requiring a
tolerance up to 100 ppm.

5. Indtially, a strong oxidizer. Tt's what it's used for. Spills could have nasty initial consequences, until oxidation reactions
are complete. All microorganisms, and many “macroorganisms” would be killed outright. Organic matter would be
oxidized. After that, there would be snme acidification that may need neutralizing, and that would be it.

Acetic acid does occur maturally, just not at those concentrations.

B. Facility and equipmenl cleaning: High-pressure water, steam, mechanical removal (brushing of residues), chloring,
detergents, TSP. PAA stacks up well in terms of environmental consequerices, efficacy.

Udder wash and teat dip: It looks like there are a number of organic acid (lactic, succinic)/sodium salt/glycerine
products on the market that might be considered OK for organic use. lodine and chlorhexadine alone would also be
potential ircitants. [ don't know how they stack up in speed of kill to PAA, bul PAA seems to stack up favorably with
other products on the market.

Taopical sanitatiorn: hydraled lime?7? This would seem to me (o be really irritating! Don’t use along with PAA! Seems a
goad alternative here, 100,

7. In places where thorough sanitation is required, PAA seems 1o be fairly low impact. It does its job, then breaks down
ireo pretty harmless compenents. Unlike many other synthetics. It doesn't leave much in the way of footprints, Its
biocidal properties are “mechasical,” that is, they interfere with cell wall components, rather than metabolization, There
are places where broad-spectrum bincides are required. sustainable ag or not. Therefore I think that used properly. PAA
can be compatible with sustainable ag.

CONCLUSION;

Peroxyacetic acid appears to be compatible with organic agriculture livestock systems including the following uses:

1. Facility sanitation (barns, milking parlors, processing areas}.

2. Processing equipment sanitation (milking machines, transler tubing, fermentation tanks, milk tanks).

3. Topical antiseptic.

4. Udder wash.

5. As a veterinarian-prescribed uterine wash far various uterine infections.

6. As an ingredient in multiple ingredient sotutions for the above purposes, assuming that all of the other ingredients are
approved for organic production.

Keveywer #2

[Professor of food science.]

A review of the available literature indicates that peracetic acid is a broad-spectrum biocide that appears ta have cfficacy
as an external parasiticide with anti microbial properties. It is capable of bacieriophage in activation on dairy equipment
during processing of cheese whey, Therefore, since peracetic acid is considered as a broad-spectrum disinfectan, it may
be used for a number of both on farm and process sanitation-disinfecting operations.
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[ feel food safety is eritically important both at Lhe farm and pracess level. Recent outbreaks of E. coli 0157:H7 in

muscie foods as well as salmonella in milk have elevated the concern of both consumers and government regulatory
agencies. Therefore ane must take a hofistic view of both farm and process sanitizing operations. Since peracetic acid
breaks down rapidly ta acetic acid, hydrogen peroxide and eventually to Oz and Hz0, overall risk 1o arganic integrity mey
be minimal when compared ta NOSB recornmendations of iodine and chlorohexidine thar da nat break down readily.
‘Therefore use and application of peracetic acid may be more compatlble with sustainable agriculture. The averall
approach (o cleaning and sanitizing agents on farms should be no different than for processors. Risk reduction of foed
born illness must be a priority, with a focus on maintaining organic integrity. From a sustainability issue, chlorine,
phenals. guats, and chloramines pose a rouch greater risk to organic integrity and Lo the environment. For example, it is
well known Lhat chlarine sanitizers have been shown to form trihalomethane pre-carcinogens and are not used for this
reason in many municipal water treatment systems in favor of ozonaton. Other sanilizers such as quats, and to a certain
degree iodine compounds, are residual and do not break down or are easily removed after application.

Therefore I would like to make the following recommendations:
1. Peracetic acid be approved for on farm sanitizing operations of milking machines, pipes. pumps as well as
tanker trucks that hau{ milk from farm to processor in accordance with CFR tite 21.
2. Peracetic acid be approved for direct [ood contact surfaces in accordance with CFR Title 21 for dairy, livestock
facilities, and poultry farms.
3. Peracelic acid should be regulated or used anly under the responsibility of a velerirarian to treat external
microbiological infections of animais designated for slaughter or [or milk producing cows.

SUMMARY

Peracetic acid appears to offer outstanding sanitizing functicnality at both the farm and process level. It appears to be
compatible with sustainable agriculture and may pose less of a risk to organic integrity when compared to other available
sanitizers. It may be vsed for all on farm and process sanitizing operations in accordance with CEFR title 21. Thercfore [
recammend an allowed (A) status.

For direct treatment of external infections of farm animals (include cows, beef cattle, poultry) irs use should be restricted
(R) and used only under the direct supervision of a veterinarian as per Codex Alimemtarius recommendations.

Revigwer #3

| Veterinarian with substanilal ovine (sheep) experience and no direct interest in the product. ]

Peracetic acid is a synthetic producl. is causlic topically, bur is extremely germicidal due (o its oxidation action. I wauld
call it bactericidal and virueidal rather than a parasiticide.

1 recomnroend its use as 2 cleaning agen! in barns and in mitking facilities and equipment. Tt appears that this compound
breaks down quickly in the environment, so shouldr't be a concern even il it is expelled outdoors in the wastewater. The
food safety issue is an important and since the residue appears to be minimal, I don't think there needs to be any
distinction with this product whether il is used in barns or on milking equipment; whether these uses are considercd
farm use or processing use.

T have more of a problem with it as an animal antimicrobial. I am not sure of effectiveness, based on some of the
research given. Also, if peracetic acid were 10 be used at a stronger level than these articles state, the irritation might be
greater than the benefits of using it. NOSB has recommended several compounds for teat dips and udder washes thal
there is more known regarding level of irritation and toxicity. Since there isn't as much known about peracetic acid's use
on animals, [ have a much harder time recommending it be allowed for use on animals. If there were fewer products
recommended, I would be willing to consider its use. Until there is more information about the amount of irritation
when being used in farm animals, ['d recommend that it be prohibited.

[OMRI e-mailed this reviewer to ask if there is agreement on the second sentence in the suggested annatation: ~Direct application (0 animals
may be made only in the event of documented injuries or ilfnesses, under the direct supervision of a licensed veterinarian. "} This is @ GREAT
annotation. I felt that to say prohibited was too streng. but wasn't sure what else [ could say.

Conclusion

While organic farming is not a food safety claim, it must meet laws and standards to protect the public from risks arising
from both microbiclogical and chemical exposures. The OFPA recognizes the need to exempt synthetic substances 10
clean eguipment. This is an undefined area berween production and handling. bul is usually thought of as part of the
farm by farmers, certifiers, and inspectors. As such, It would fall under the livestock standards. The NOSB has reviewed

Las Updated 3 November 2000 Fage 7 of 10




NOSB TAP Review Compiled by OMR! Peracelic Acid Livesiock

few materials for use in barns, stalls. stables, and mitking parlors, leaving relatively few options fer producers. While
these are synthetic biocides, there are public health and safety benefits {rom their use that need tobe considered. Physical
methods, such as steam and heat, might be mare appropriate, but have their disadvantages. Peracetic acid, while
synthetic, might serve a role in cleaning and disinfecting livestock facilities and equipment.

While its use as a topical disinfectant is relatively new, cxternal use appears (o have promise to alleviate animal suffering.
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Peracetic Acid

Processing
Identification
Chemical Name(s): CAS Number:
peroxyacetic acid, ethaneperoxic acid 79-21-0
Other Names: Other Codes:
per acid, periacetic acid, PAA NTOSH Registry Nurmber: SD8750000

TRI Chemical ID: 6000759210
UN/ID Number: UN3105

Synthetic / Allowed or Suggested

Non-Synthetic: | Prohibited: Annotation:

Synthetic Allowed {consensus) | Allowed only for direct food contact for use in wash water. Allowed as a
{tonsensus) sanitizer on surfaces in contact with organic food. (ronsensus)

From hydrogen peroxtde and fermented acetic acid sources only. (Not
discussed by processing reviewers--see discussion of source under Crops PAA TAP
review.)

Characterization
Composition:

C2H4Oa. Peracetic acid is a mixture of acetic acid (CH;XCOOH) and hydrogen peroxide (H202) in an aqueous solution.
Acetic acid is the principle component of vinegar. Hvdrogen peroxide has been previously recommended by the NOSB
for the National List in processing {synthetic, allowed at Austin, 1995).

Properties:

[t is a very strong oxidizing agent and has stronger oxidation potential than chlorine or chiorine dioxide. Liquid, clear, and
colorless with no foaming capability. Tt has a strong pungent acetic acid odor. and the pH is acid (2.8). Specific gravity is
1.114 and weighs 9.28 pounds per gallon. Stable upon transport,

How Made:
Peracetic acid (PAA} is produced by reacting acetic acid and hydrogen peroxide. The reaction is allowed to continue for up
10 ten days in order to achieve high vields of product according to the following equation.

@) O
‘f ]
{
CHs-C-OH +  H.0: CH3C-0-OH + H:0
acetic acid hydrogen —Pperoxyacetic
peroxide acid

Due to reaction limitations, PAA generation can be up to 15% with residual levels of hydrogen peroxide (up to 25%) and
acetic acid {up 1o 35%) with water up to 25%. Additional methods of preparation involve the oxidation of acetaldchyde or
alternatively as an end product of the reaction of acetic anhydride. hydrogen peroxide, and sulfuric acid.

Additional methods of preparation involve the oxidation of acetaldehvde (Budavari, 1996). Another method involves the
reaction of tetraacerylethylenediamine (TAED) tn the presence ol an alkaline hydrogen peroxide solutien (Davies and
Deary, 1991). These sources appear ta be used more frequently in pulp, paper, and textile manufacture {Pan, Spencer, and
Leary. 1989),

Specific Uses:

Peracetic acid’s primary use in food processing and handling is as a sanitizer for food contact surfaces and as a disinfectant
for fruits, vegerables, meat, and eggs (Evans, 2000). PAA can also be used to disinfect recirculated flume water
(Lokkesmoe and Olson, 1993). Other uses of PAA include removing deposits, suppressing odor, and siripping biofilms
from food contact surfaces (Block, 1991; Mosteller and Bishop. 1993; Marriot, 1999 Fatemi and Frank 1999). It is also
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used 1o modify food starch by mild oxidation and is used as a bleach (Food Chemicals Codex, 1996).

Action:

The prirnary mode of action is oxidation. PA& disinfects by oxidizing of the outer cell membrane of vegetative bacterial
cells, endaspares, yeast, and mald spores. The mechanism of oxidation is the transfer of electrons, therefore the stronger
the oxidizer, the faster electrons are transferred to the microorganism and the faster the microorganism is inactivated or

killed.

Table 1
Oxidation Capacity of Selected Sanitizers
Sanitizer eV
Ozone 2.07
Peracetic Acid 1.81
Chlorine dioxide 1.57
Sodium hypochlorite (chlorine bleach) 1.36
“electron-Volts \

Therefore PAA has a higher oxidation potential than chlorine sanitizers but less than ozane.

PAA also inactivates enzymes that are responsible for discolaration and degradation, such as peroxidase in the browning
of potatoes (Greenspan and Margulies, 1950).

Combinations:

Peracetic acid usually occurs with hydrogen peroxide and acetic acid in an aqueous solution. Stock commercial
preparations usually contain a synthelic stabilizer such as 1-hydroxyethylidene-1,1-diphosphonic acid (HEDP) or 2,6-
pyridinedicarboxylic (dipicolinic) acid to slow the rate of oxidation or decomposition (Kurschner and Diken, 1997).
According to FDA regulations, HEDP may be used with PAA at a level not to exceed 4.8 ppm in water used to wash
fresh fruits and vegetables (21 CFR 173.315()(5)).

Sanitizing combinations approved by 21CFR 178 1010 to be used with PAA under (b)(38) include: hydrogen peroxide;
acetic acid; sulfuric acid; and 2,6-pyridinedicarboxylic (dipicolinic) acid. Under (b)(45) they include: hydrogen peroxide;
acetic acid; octanoic acid; peroxyoctanoic acid: sodium 1-ocranesulfonate; and 1-hydroxyethytidene-1.1-diphosphonic acid.

These stabilizers, surfactants, and synergists are not evaluared in this TAP review. Some are specifically mentioned in the
context of the OFPA criteria.

Status

OQFPA 7 USC 6517 (b) (1) {C) i} is listed as an equipment cleaner.

Reguylatory
FDA approved it for direct food contact for use in wash water or o assist In the peeling of fruits and vegetables (Z1CFR

173.315). Also approved as sanitizer on food contact surfaces (21 CFR 178.1010). Registered as an EPA Section 3
pesticide (40 CFR 152.25(a)--regular registration).

Status among U.S. Certifiers

Variable. Most allow it with a fresh water rinse. Sorne may require continuous tesdng of rinse water by on-line meter.
Some may allow direct food contact use at present, but many will not allow for direct food contact unless the NOSB
recommends that it be included on the Nalional List.

Historic Use

Peracetic acid was patented in 195010 treat fruits and vegetables to reduce spoilage from bacteria and fungi destined for
processing (Greenspan and Margulies, 1950}, It has since been used in systems to disinfect recirculated wash water used ¢
handle fresh praduce (Lokkesmaoe and Olson, 1995). Research as an alternative to chlorine and irradiation as a disinfectant
for meat and poultry is relatively recent.

International

Does not appear on the IFOAM Basic Standards Appendix IV or EU 2092/91 Annex V1. It is not clear if those standards
require that disinfectants need to apper: these lists are “positive” lists.
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Criteria from the February 10, 1999 NOSB Meeting

A PROCESSING AID OR ADJUVANT may be used IF;

L

ial

7

It cannat be preduced from a natural seurce and has no orgagic ingredients as substitutes.

Alternatives Include: fresh, clean water; rapid cooling; and reducing the time between harvest and consumption.
Physical methods such as heal and steam can also be used in some situations. Other aliernatives previously reviewed
by the NOSB include hydrogen peroxide (synthetic, allowed at Austin 1995). chlorine bleach (synthetic, allowed at
Austin 1995 and includes calcium hypochlorite, sodium hypochlorite, and chlorine dioxide), phosphoric acid
(synthetic and allowed with annotation “for cleaning food contact surfaces and equipment” at D.C. 1999), and
sodium hydroxide {synthetic and allowed with annotation “Prohibited for use in lye peeling of fruits and vegetables
and where natural sodium bicarbonate is an acceptable substitute” at Orlando 1995). Peracetic acid is superior (o
hydrogen peroxide in antimicrobial activity (Evans, 2000).

Lis manulacture, use. and dispasal do not have adverse effects on the environment and are done in & manner compatible with organic
handling as described in section 6513 of the OFPA.

Impacts of manufacture depends on processes used. Various methods of manufacturing involve the use of
acetaldehyde. Breakdewn products are acetic acid (same acid found in vinegar al 5% level) and hydrogen peroxide
that breads down (o Oz and Hz0. Disposal in municipal sewer system may have a positive effect due to oxidatian
capabilities (Arturo-Schaan el al., 1996). It is more persistant than chiorine-based disinfectants, but legs so than
quaternary agimonium compounds (Evans, 2000). It can have a longer residual activity than chlorine (Gruetzmacher
and Bradley, 1999).

Ii the nutritional quality of the food is maintained and the material itself or its breakdown products do nat have adverse effects on human
health as defined by applicable Federal regulations.

Limited studies have shown no significant loss of water soluble vitamins as a function of direct food contact (asserted,
but not backed up by any reference journal studies). It may inhibit various dairy cultures, but this effect is short-lived
(Langeveld and van Montfort-Quasig, 1996). Peracetic acid is an irritant of the skin. eyes, mucous membranes, and
respiratory tract (NTP, 2000: Budavari, 19965; Lenga, 1985). When heated to decomposition it emits acrid smoke and
toxic fumes of carbon monoxide and carbon dioxide. The vapor is heavier than air and can travel a considerable

distance to a source of ignition and flash back (NTP, 2000).

Its primary purpose is nol as & preservative or used only to recreate/improve flavors. colors. textures, or nuiritive value lost during
processing except in the laiter case as required by law.

Peracetic acid is approved by the FDA for sanitizing and disinfection (21 CFR 178.1005-1010). Proper disinfection of
equipmen( and facilities can reduce the need far synthetic presecvatives contained in food products (Bundgaard-
Nielsen and Nielsen, 1995).

Peracetic acid may be used with hydrogen peroxide as a bleach and to produce artificial flavors (Pan, Spencer, and
Leary, 1999). For example, when used to disinfect chicken chillwater, some bleaching is observed {(Kurschner and
Diken. 1997}. PAA is also used to modify food starch through mild oxidation (21 CFR 172.892 and Food Chemicals
Codex, 1996).

Is Generatly Recogrized as Safe (GRAS) by FDA when used in accordange with Govd Manufacturing Practices (GMP), and contains
na residues of heavy metals or other contaminants in exeess of FDA toferances.

Peracetic acid is not explicitly listed as GRAS by FDA. However, PAA arguably benefits human health by controlling
food-borne palhogens (Cherry, 1999). The maximum residues for washwater used for fruits and vegetables is 80 ppm

(21 CFR 173.315). The maximum residues allowed on a food contact surface are 200 ppm (21 CFR 178.1010).

{15 use is compatible with the principles of organic handling.

In comparison Lo other most-used sanitizers in the food industry. peracetic acid may be more compatible with organic
handling than the use of halogen-based sanitizers and disinfectants such as chlorine bleach, iodine-phosphorous
(iodophors), or quaternary ammonia products (quats). Fer example. chlorination can seriously damage aquatic life and
farm chlorinaled hydracarbons with carcinogenic and mutagenic properties (Arturo-Schaan et al., 1996). Quats have
the fongest residual acttvity (Block, 1991). PAA degrades rapidly, leaves little residue, and decomposes into relatively
harmless naturally-occurring substances (Evans, 2000).

There &5 no other way lo produce a simifar product without its use and 1t is used in the minimum quaniity required io achieve the process.
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While there are other disinfectants and sanitizers, these are also synthetic. The efficient (minimal) use of peracetic acid
as a disinfectant in a HACCP program requires canstant monitoring but is technically feasible (Schuliz, 1992).
Minimum levels for allowed for sanitizing foad cantacts surfaces are established by FDA (21 CFR 178.1010(c)).

TAP Reviewer Discussion

TAP Reviewer Comments
OMRTI's information is enclosed in square brackets in italics. Where a reviewer corrected a technical point (e.g., the word should be

“intravenous” rather than “subcutaneous”). these corrections were made in this decument and are not fisted here in ihe Reviewer Comments. The
rest of the TAP Reviswer's comments are listed here minus any identifying comments and with corrections of types.

Reviewer # |
{Food Scientist in a rescarch laboratory.| |
Synthetic/Non: It is synthetic. T

Allow or prohibit: Allowed with annotations.

Annotations:
Allow as an equipmen sanitizer where organic food contacts the equipment.

Allow for direct food contact use in wash water (with 2 concentration limitation of maybe 100 ppm). Must be followed by
a fresh water rinse.

Notes: the only concern: that [ have is with the added stabilizers. Are we approving peracetic acid ONLY if it doesn't
contain &ny stabilizers? Do we need to evaluate the potentlal stabitizers? I was unable to find any pertinent information
about the various stabilizers listed in the packet.

Annotations should be written Lo NOT allow use for peeling or starch modification if these are not implicitly prohibited.
The notes about rinsing {(when used as an equipment sanitizer) or not are still up for debate. [ tend to NOT want 1o see
sanitizer rinsed off {preferring Lo allow time for it to volatilize off), but I know that fother experts want/ 1o sec them rinsed
off. I can go either way on this.

Reviewer #2 :
(Facility pest management expert] [
Thank-you for the opportunity 1o participate in the Technical Advisory Panel (TAP) Review of peracetic acid. This subject !
is espectally important because in my fieldwork in both food safety and organic certification of food products; the area of

sanitizers and disinfectants is a difficult issue. Organic consumers, producers, and handlers are not only faced with |
concerns of appropriate malerials selection for the handling and processing of organic commodities. bul are responsible '
for controlling the incidence of potentially harmful pathogens in food products.

inions:
Qpinions:

1. Inthe assessment of the resource materials provided and hased upon personal experience in the food industry, it is
the opinion of this reviewer that peracetic acid (PAA) is [by deflnition of the Organic Foods Production Act of 1990]
a symthetic substance.
2. Under provision of the Organic Food Praduction Act of 1980, it is the opinion of this reviewer that the material PAA
should be listed as an allowed synthetic substance with the following annotations:
a.  From hydrogen peroxide and acetic acid sources only.
b. Allowed only for direct food contact for use in wash water. (Which should be undersiood 1o mean for use in
recirculaling flurne water )
¢.  Allowed as a sanitizer on food contact surfaces (not requiring a rinse step after application). -
3. Without additional background materials and discussions on the use of PAA in the assistance in the peeling of fruits
and vegetables, this reviewer believes that this use pattern should be prohibited in organic handling practices.
4. This reviewer does not believe that the use of PAA for bleaching of food is consistent wilh organic handling
practices.

5. Without additional background and discussion. this reviewer believes that the modification of starches with PAA
should at least be temporarily prohibited.
6. This reviewer found no additional information regarding the use of PAA for the bleaching of organic catton and has

ne comments on the topic at this time.
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Discussion

With the implementation of the OFPA. the organic certification industry will be in an increasingly difficulr position with
regard to acceptable materials for food borne pathogen control. The organic industry has traditionally prohibited synthetic
materials for the handiing and processing of cerlified organic products. but has made certain allowances depending on
circumstances. Under a strict rule, the available options for sanitizing are narrow and can be costly.

As stated in the materials provided by OMRI for this TAP review, there has (raditionally been a mixed view amongst
organic certifiers in the use of various sanitizers and disinfectants. The range of materials available does niot provide a
completely * perfect” organic solution. We are faced with the dilemma of allowing potential residues of synthetic sanitizers
on organic products, or the use of fresh water rinses after sanitizing—which is problematic because potentially harmful
pathogens can be reintroduced to food or food preparation surfaces during this step.

The use of Hazard Analysis and Critical Contrel Points (HACCF) as a food hazard identification and control tool requires
that certain steps routinely occur to control potentially harmful conditions from occurring. Chemical sanitizers and
disinfectants are critical to this management program.

t is the opinion of this reviewer that while this material is synthetic under definition of the OFPA, a ceasonable and
responsible position can be taken by allowing PAA in the handling and processing of certified organic commodities. This
allowance is justifiable and should be provided under the auspices of food safety.

Please be advised that the original conflict of lnterest statement provided by this reviewer to OMRI is still applicable in all
respects for this review process. I have no comnmercial alliances or monetary affiltations that have influenced this position.

Reviewsy #3

{Consultant to erganic food processors]

[ agrec with the summary recommendation put together by OMRI. The product is Synthetic, should be Allowed and the
suggested annotatians are as {ollows: from hydrogen peroxide and acetic acid sources only. Allowed for direct food
contact for use in wash water. Allowed on surfaces in contact with organic food.

Peracetic acid seems 1o be a much more acceptable sanitizer than chlorine, in thal it is a stronger oxidizing agent, but is
less detrimental to the environmenl. [tis an irritant in concentrated form, but appears to be relatively easy to handle in its
diluted state,

A search of the literature did not turn up any information on the impact of peracetic acid on nutritional quality. I found
only one reference to reatment of rice straw (Tamiguchi et al 1982).

My recommendation would be not to approve for peeling of fruits and vegetables or for bleaching of organic cotion.
Those uses should be pelitioned separately as this review is primarily for its disinfectant properties in food establishments
and [ believe we need more complete analysis of the literature and feasibility of its use for these purposes.

One concern is a reference to it ability to corrode steel, unless anti-corrosive agents are present (Boulange-Peterman et al,
1997). Would these be included in the inert ingredients in [braad name products/? [ did not see a relerence 1o anti-corrasion
in fa rompany's] literature.

In conclusion, | agree with most of the analysis contained in the current TAP review document.
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Conclusion

Organic farmers. handiers, and consumers face a dilemma with the disinfection of wash water used to handle organic food
as well as to clean food contact surfaces. On the one hand, organic standacds prohibit the use of synthetic biocides. On

the other hand. the presence of food-borne pathogens is a concern. While organic farmers and handlers have a number of
materials and methods that they can use instead of peracetic acid, these are limited In their ability to disinfect and sanitize
certain types of food, equipment, and surfaces, Both acetic acid and hydrogen peraxide are produced in nature as a
fanction of natural pracesses.

PAA has broad-spectrum impacts on microorganisms, is an irritant, and may cause other health problems if handled
improperty. However, if proper safety precautions are taken, then PAA is no worse than the principle alternative chemical
sanitizers and disinfectants previously recommended to be included on the Nalional List.

Seme bleaching or discoloration may occur as a part of the norroal disinfection application. However, the use of PAA to
intentionally bleach food would not be compatible with organic principles.
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