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 Summary of a project completed in 2011 
“Evaluation of washing chemicals”  

Horticulture Australia project number  VG 09086 
 
A lot of confusion at grower level about what sanitisers were 

available, especially in the vegetable industry in Australia.  
 Many products available to growers 
 Confusion as to what products were most effective 
 What products were more suitable for particular applications 
 What are the costs  
 What are the advantages and disadvantages 
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 1) to remove dirt and dust so that they can be 
presented to the consumer in a visually 
appealing manner or further processed.  

 2) for postharvest treatment purposes so that 
postharvest plant diseases can be kept under 
control and thus increase vegetable shelf life 

 3) for food safety purposes so that  human 
pathogens that may be present on the surface 
of vegetables are not passed on to consumers. 
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 In Australia this is governed by the APVMA 
 They have a list of  chemicals approved for 

washing vegetables and fruit  
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 Covered by FSANZ  
 They have a list of approved washing aids in 

the food industry 
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 On farm QA system requirement 
 SQF 1000 or SQF 2000 
 Freshcare 
 HACCP 
 Coles requirements 
 WQA 
 On farm processing and the minimally 

processing industry  
 having to meet tough supermarket 

requirements 
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Removing and reducing human pathogens 
U.S. tomato-linked salmonella 
illnesses surpass 800 
Fri Jun 27, 2008 7:23pm EDT 
By Georgina Coolidge 
WASHINGTON (Reuters) - The number of 
people sickened in a salmonella outbreak linked 
to certain tomatoes has topped 800 as U.S. 
investigators continue to try to pinpoint the source of 
the contamination. 
 
E. coli spinach scare increases to 
21 states 
WASHINGTON (CNN) 6:08 a.m. EDT, September 19, 2006  
• Cases now reported in 21 states 
• FDA warns consumers not to eat any fresh spinach  
• At least 111 people have become ill. One death is 
blamed on the outbreak. 
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European Union 
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Listeria monocytogenes in 
rockmelons 
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 Evaluation of washing chemicals (VG 
09086) 
 

 • studied the efficacy of peroxyacetic acid sanitisers 
 • studied the efficacy of chlorine and chlorobromo 

sanitisers 
 • studied the efficacy of organic sanitisers derived 

from natural material including acetic acid  
 • studied the efficacy of new and emerging 

chemical free sanitiser technology  
 • studied the shelf life of leafy vegetables after 

treatment with a number of sanitisers 
 

What do we wash them with? 

11 



 We know that washing in clean running tap water significantly 
reduces the levels of bacteria (up to 2 logs)  
 
 
 
 
 

 
 Measuring the % change from water washed produce may be 

a better measure of the efficacy of the sanitiser 
 We also used produce which was sensitive to damage by 

sanitisers 
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 Had to be registered for use with FSANZ 
 And with AVPMA 
 Already proven and used by growers 
 Available for testing 
 Not gas based 
 No ClO2   
 No Ozone 
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 PAA is registered with FSANZ as a sanitiser  
 One of the major advantages in using PAA is that 

it functions extremely well under cold conditions 
(4 °C) 

 Peroxyacetic Acid, or Peracetic acid as it is 
commonly referred to, is manufactured by 
reacting acetic acid with hydrogen peroxide, 
resulting in a highly stable PAA solution 
containing Peracetic acid, acetic acid and 
hydrogen peroxide.  

 Upon degradation, PAA breaks down into acetic 
acid (vinegar), water and oxygen.  
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 Summit  
 Hydrogen peroxide  20% 
 Peracetic Acid 15% 
 Acetic Acid 7.5% 
   
 Tsunami  
 Hydrogen peroxide 7-13% 
 Peracetic Acid  10-30%%  
 Acetic acid 15-40%  
   
 Adoxysan  
 Hydrogen peroxide 10-30% 
 Peracetic Acid  10 -30%%  
 Acetic acid less than 10%%  
   
 Proxitane 
 Hydrogen peroxide 20-24% 
 Peracetic Acid  5-5.4% 
 Acetic acid 10-12% 
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 Overall, Proxitane reduced the average levels of total plate 
counts in spinach by 69.0 % when used at 100ppm PAA 
and 40.1 % when used at 40ppm PAA when compared to 
the counts after washing in water. 

 Overall, Summit reduced the average levels of total plate 
counts in spinach by 88.1% when used at 100ppm PAA and 
72.3 % when used at 40ppm PAA when compared to the 
counts after washing in water. 

 Overall, Adoxysan reduced the average levels of total plate 
counts in spinach by 83.3% when used at 100ppm PAA and 
76.1 % when used at 40ppm PAA when compared to the 
counts after washing in water. 

 Overall, Tsunami reduced the average levels of total plate 
counts in spinach by 89.27% (average of three trials) when 
used at 100ppm PAA and 60.0 % when used at 40ppm PAA 
when compared to the counts after washing in water. 
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 Product washed in Proxitane showed a slightly 
reduced shelf life when the product was used at 
100 ppm. This could be due to the fact that the 
stock solution contains half the level of PAA as 
compared to other products evaluated and 
therefore, to get the required PAA level into the 
final wash, this means also increasing the level of 
hydrogen peroxide and acetic acid in the final 
solution. Hydrogen peroxide is known to have 
harmful effects on leaf at higher levels 
(Upadhyaya  et al 2007). 
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 Chlorine sanitisers (Calcium or Sodium 
Hypochlorite and Nylate) 

 Organic sanitisers (Citrox, Aussan, CitroFresh 
and acetic acid) 

 Electrified Oxidized water 
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 Electric water 
 Oxidizing water 
 Oxidizing water is created by the electrochemical disassociation 

of water and natural salts that may be present in solution as 
impurities between anode and cathode electrodes in a reaction 
cell. This process splits water into two separate streams, acidic 
(anode) and alkaline (cathode) water. OW from the anode stream 
has at least three antimicrobial properties that include low pH, as 
low as 2.5, high oxidation-reduction potential and a high level of 
free chlorine-based compounds (Park et al., 2001). The 
concentration of the chlorine compounds (usually 20 to 80 ppm) 
is influenced by the current (amps) of the OW generator. OW also 
contains a mixture of inorganic oxidants such as HClO, OCl-, Cl2, and O3, which are effective disinfectants (Yang et al., 2003). So 
the oxidants produced in the process of making OW combine 
into one effective sanitation step that has the ability to destroy 
microorganisms in a number of ways thus increasing the 
sanitation potential. 
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 A unique electric pulsed system that can produce 
hundreds of liters of oxidised water per minute. 

 Unipolar it is capable of a more than 4-log 
inactivation of bacteria and viruses; the 
technology is designed to take advantage of the 
compounds inherently present in water to 
produce a mix of strong oxidising agents, 
including chlorine, ozone, hydrogen peroxide 
and hydroxyl radicals. No chemicals are added to 
produce disinfectants, although the process 
benefits if there is some salt in the system.  
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Unipolar 60ppm
Unipolar 45ppm
Unipolar 20ppm
Tsunami 40ppm

Tsunami 100ppm
Summit 40ppm

Summit 100ppm
Proxitane 40ppm

Proxitane 100ppm
Nylate 5ppm
Citrox 2.5%

Citrox 1%
Citrofresh 2.5%

Citrofresh 1%
Chlorine 100ppm

Aussan 2.5%
Aussan 1%

Adoxysan N14 40ppm
Adoxysan N14 100ppm

Acetic acid 4%
Acetic acid 2%
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Summary of results  
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 Washing vegetables in water containing 100 ppm of chlorine 
remains the most suitable system available to growers that 
wash on-farm at the moment. Chlorine has advantages in 
terms of efficacy, cost effectiveness and ease of handling. 
This is closely followed by Chlorobromo sanitisers, which are 
just as effective but have a higher cost.  
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 • Growers who produce leafy vegetables that are sold as 
pre-washed and ready to eat should consider using 
peroxyacetic acid based sanitisers. These sanitisers are 
however considerably more expensive and may contribute 
to a lower shelf life of the product. 

 • Growers who supply the organic market should consider 
an organic based sanitiser. Although the efficacy of these is 
not as good as Chlorine, Chlorobromo, or peroxyacetic acid 
sanitisers, they still show some level of efficacy and are 
better than acetic acid. 

 • In these trials electrified oxidised water, an emerging 
technology, was shown to have superior efficacy to any of 
the other products tested. Results also showed that 
product washed with electrified oxidised water had a long 
shelf life. 
 

Key outcomes 
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 Oxidizing water> 
 Chlorine/Nylate> 
 Peroxyacetic acid sanitisers> 
 Organic acid sanitisers> 
 Acetic acid 

 

In terms of efficacy. 
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 Oxidising water< 
 Chlorine<  
 Acetic acid< 
 Nylate< 
 Peroxyacetic acid sanitisers< 
 Organic acid 

 

In terms of running costs 
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 Oxidising water (Probes for sanitising 
compounds) < 

 Chlorine and Nylate (ORP probes)<  
 Peroxyacetic acid sanitisers (PAA 

probes) < 
 

Not possible to automate 
 Acetic acid 
 Organic acid 
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Thanks  
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