
CITRUS POSTHARVEST  

INFO NOTE 

“Why use PAA when 

chlorine is a cheaper? It 

depends on your needs.  

PAA is more tolerant of  

pH and  organic matter. 

Its also more compatible 

with imazalil-based fun-

gicides. And, perhaps, 

you want to promote an 

eco-friendly product. 

- Peter Taverner 

Water dumps and other recirculated water can build up spores  

PERACETIC ACID 
What is peracetic acid? 

Peracetic acid or Peroxyacetic acid (PAA) is a strong oxidizing sanitiser. PAA is 

commercially available as a mixture of acetic acid (CH3CO2H), hydrogen peroxide 

(H2O2), PAA (CH3CO3H) and water (H2O) in equilibrium, as shown by the follow-

ing equation: 

CH3CO2H + H2O2 ↔ CH3CO3H + H2O 

Hydrogen peroxide and PAA both have anti-microbial activities. The most potent 

form is considered to be the undissociated acid (PAA) (CH3CO3H), which is high-

est at pH <4.7. However, hydrogen peroxide (H2O2) may contribute to disinfection 

in a synergistic fashion, and in the long term because it persists longer than PAA. 

PAA is a clear colourless liquid, with no foaming capabilities. It also has a strong 

‘vinegar’ odour (due to the acetic acid). 

Will PAA react with metals? 

PAA, like many sanitisers, can react with metals and other contact surfaces. Pure 

aluminum, stainless steel and tin-plated iron are thought to be resistant to PAA; 

but plain steel, galvanized iron, copper, brass, and bronze are susceptible to reac-

tion and corrosion. Glass and most plastics are unaffected. However, it may ex-

tract the plasticizer 

from some vinyl for-

mulations used as 

gaskets and will at-

tack natural and syn-

thetic rubbers. 
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What affects the activity of PAA? 

There are numerous factors that need to be considered when using a 

sanitiser. Important factors include: 

Temperature 

PAA has good microbial activity over a wide range of temperatures. It is 

widely used in food processing because it is active at low temperatures. 

Other studies have demonstrated increased activity on fruit diseases with 

short dips in PAA at higher temperatures (40
0
C or higher). 

pH 

PAA is affected by pH, with greater activity at the lower pH. The difference 

in activity is small between pH 5 to 8, with a noticeable decrease in activi-

ty at pH 9 or higher.  

Organic matter 

PAA is less affected by organic matter than chlorine. 

Compatibility  

PAA is broadly compatible with postharvest fungicides containing imazalil, 

thiabendazole, fludioxonil and pyrimethanil. Our studies indicate that for-

mulation may have an influence; a small variation occurred between 

imazalil EC and imazalil sulphate.  

Mixing PAA with additives, sodium bicarbonate, potassium sorbate or po-

tassium phosphite, varied, but all these additives lead to some PAA loss-

es after 1-4 hours from mixing. Potassium sorbate is the most reactive 

additive. PAA losses are likely to be more severe with increasing additive 

concentration. 

 Combinations of PAA, fungicide and additive followed the same trend as 

the additives. Overall, no combination showed gross incompatibility, i.e., 

more than 50% loss of  PAA concentration within 1 hour of mixing. 

PAA by-products 

The decomposition products of PA 

are acetic acid, hydrogen peroxide 

and water. The products are pH 

dependent, with mainly acetic acid 

and oxygen the result of spontane-

ous decomposition in the pH range 

5.5 to 8.2. This explains the pun-

gent ‘vinegar’ smell when using 

PAA.  

PAA is considered to decompose 

into harmless products, which 

means that treated surfaces should 

not require rinsing as there would 

be no ‘toxic chemical’ residues.  

PAA forms little or no toxic or muta-

genic by-products after reaction 

with chlorine or organic matter. This 

is a clear advantage of using PAA. 

Safe handling and 

storage of PAA. 

PAA is a powerful oxidizer, but ap-

pears to present few dangers when 

diluted in water to the concentra-

tions used in sanitation. However, 

in concentrated form it must be 

treated with caution. PAA formula-

tions should be stored in a cool 

place, not exceeding 300C, and in 

original containers provided with 

vents and flame resisters. Spills or 

leaks should be covered with a 

weak reducing agent, such as sodi-

um thiosulphate. Organic materials 

and heavy metal ions of copper, 

iron and manganese should not be 

stored near these products as the 

reaction between the two can be so 

rapid as to cause fires. 

PAA formulations have a pungent 

and irritating odour. This can be 

seen as an advantage as it alerts 

the user to the presence of leaks or 

high dosage. 

How do you sanitise imazalil solutions?  Chlorine is not compatible.  



Measuring 

PAA/ hydrogen 

peroxide 

What should I be testing? 

Hydrogen peroxide or 

peracetic acid (PAA). It is a 

fair question because PAA 

products are a mixture of 

hydrogen peroxide, PAA and 

acetic acid. PAA is a strong-

er oxidizer but peroxide still 

has some activity and per-

sist for longer. They also 

probably work together syn-

ergistically. For simplicity, 

let’s assume they are both 

there, and measure the 

stronger oxidizer; PAA.  

You can measure PAA using 

test strips or a titration test. 

Packers are familiar with test 

strips for chlorine. So, test 

strips are likely to be used 

more regularly.  

Peracetic acid can be deter-

mined by the ability of PAA 

to oxidise iodide to iodine. 

The iodine then reacts with 

starch in the strip to form a 

grey-purple colour. The bad 

news is that hydrogen per-

oxide also  changes iodide 

to iodine. The good news is 

that it is still possible to use 

this test because the PAA 

reacts more readily with the 

iodide. You just need to read 

it within a short time from 

exposure, before the hydro-

gen peroxide can cause 

interference with the result. 

Take care in reading the 

strip as it can be difficult to 

quickly distinguish different 

shades of grey/purple.   

Integrating PAA into the line 
If changing sanitation, you need to consider where to apply the sanitiser and 

if it will be compatibility with other chemicals and nearby processes.  

Wash water 

Generally, concentrations of 80ppm or higher are recommended for sanitis-

ing fruit processing wash water. PAA tolerates dirty water better than chlo-

rine and is optimal at a wider pH range (pH 4-8). This is relevant for clean 

mains water but, it is preferable to flocculate and adjust river/irrigation water  

prior to use. The levels of PAA should be recorded frequently (e.g. hourly) 

when the product is first used. After several days use, topping up rates 

should be established, and monitoring could be reduced to every 3-4 hours 

or at topping up. Extraction hoods may be required in confined spaces to 

reduce worker discomfort due to ‘vinegar’ odours. 

Fungicide tanks 

PAA appears to be stable with current fungicide actives; imazalil, thia-

bendazole, fludioxonil and pyrimethanil (note: guazatine not evaluated). 

However, products should be tested in small batches as there may be some 

variation with different product formulations.   

There are titrations test kits available to measure PAA directly. Titration is 

less convenient, but should be more accurate, than test strips. Companies 

that manufacture chlorine test strips often market PAA test strips. PAA test 

strips will contain different reagents from chlorine strips, and you should con-

sult your supplier to ensure you receive the correct test for PAA. 

What about other additives? 

Sodium bicarbonate (soda bicarb) is the most likely salt to be added to wash 

water or fungicide tanks. It will increase the rate of PAA loss but the benefits 

of using soda bicarb may justify a modest increase in PAA top up required.  

Losses will increase with higher soda bicarb concentrations. Keep the pH 

below 9. Monitoring and adjust rates accordingly. 

A word on different products 

Check the label of your product. Products are a mixture of PAA and hydro-

gen peroxide, and the proportions of each can vary widely.  Both provide 

sanitation; PAA is more reactive but hydrogen peroxide is more persistent. 

The ratio may be important when you consider your use. If you suspect a 

problem or want rapid sanitation of solutions, choose a product and rate that 

ensures high PAA. If your system is usually clean and you want slow con-

sistent sanitation, then a lingering residual of hydrogen peroxide may suffice.   
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Disclaimer 

Articles are the best information available to the authors at publication. Mention of a pesticide or a 

commercial or propriety product does not constitute an endorsement or recommendation of its use. 

The South Australian Research and Development Institute (SARDI) makes no warranty of any kind 

expressed or implied concerning the use of technology mentioned in this document. 
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