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Consumption of Australian poultry meat has risen more than 49% 
in the past 20 years, surpassing beef, pork and lamb. This increased 
popularity is linked with the retail price stability of chicken meat, 
which has not increased substantially over the same period. Broiler 
birds, however, often carry bacteria such as Campylobacter and 
Salmonella that are frequently the cause of human gastrointestinal 
disease. Thus, limiting foodborne bacteria on the surface of chicken 
meat is important to human health. 

Currently, Australian poultry meat processing plants use chlorine 
as a carcass sanitiser to control foodborne pathogens. This study 
investigated the effectiveness of two santisers, peroxyacetic acid 
(PAA) and acidified sodium chlorite (ASC), as potential alternatives 
to chlorine. The effectiveness of PAA and ASC were assessed using 
whole bird carcasses obtained from two processing points (pre 
inside/outside wash and post spin chill), as well as a meat cut. 

Different experiments conducted in this study suggest that ASC 
is efficient at reducing foodborne pathogens, however further 
research into the health and safety implications of this sanitiser 
in processing plants is necessary. The data obtained are useful 
for both processors and auditors, and provide evidence towards 
potential variation in processing requirements, which is essential to 
receive approval from the Controlling Authority.

Abstract Background
In Australia, there are no set ranges of specific 
foodborne pathogen counts (Salmonella and 
Campylobacter) on raw chicken meat. In humans, 
there is 5-50% probability of Campylobacter 
infection with a dose of 100 organisms; for 
Salmonella, the dose is less than 100 organisms. 
During processing, chicken carcasses can become 
contaminated with bacteria from feathers, 
skin and ruptured intestinal tracts [1]. Cross-
contamination of carcasses can also occur  
during the different stages of processing [1, 2].

Australian poultry meat processing plants 
use several interventions to reduce bacterial 
contamination of chicken carcasses, including an 
inside/outside wash with water, chilling carcasses 
to 4 °C, and immersion chilling in chlorinated 
water [2]. The efficacy of chlorine, however, is 
dependent on organic load and total bacterial  
load [3]. 

Acidified sodium chlorite (ASC) and 
peroxyacetic acid (PAA) have been shown to 
reduce microorganisms linked with foodborne 
gastrointestinal disease [4, 5], and have been 
approved by Food Standards Australia New 
Zealand [6]. The focus of this study was to 
investigate the potential use of ASC and PAA 
at different stages in Australian poultry meat 
processing plants, and compare their efficacy 
with chlorine. The information presented in this 
summary and the related report will be useful 
for both the poultry industry and Australian 
regulatory authorities should the selection and 
implementation of an alternative sanitiser to 
chlorine be considered. 

Objectives

The experiments performed in this study tested 
PAA and ASC as potential alternatives to chlorine. 
The experiments were designed to identify 
processing points where these sanitisers might 
be most effective. The study had two major 
objectives. The first was to individually test the 
ability of two different concentrations of both PAA 
and ASC at reducing bacteria found on the surface 

of whole chicken carcasses from both the pre-
inside outside wash and post-spin chill processing 
steps. Post carcass cutting, the number of 
bacteria often increases on meat pieces. Thus, the 
second objective was to test the effectiveness of 
PAA and ASC on reducing bacteria on a chicken 
meat cut and determine the residual effect of each 
sanitiser over time. As part of these objectives, 
the effectiveness of both PAA and ASC was also 
compared with chlorine. 

Research 

Two concentrations of PAA (100 and 200 ppm) 
and ASC (450 and 900 ppm) were tested at two 
different temperatures for their ability to reduce 
bacteria on whole bird carcasses obtained prior 
to inside/outside wash and post immersion chill. 
Carcasses were obtained from two commercial 
poultry processing plants and were transported 
to the laboratory. Sanitiser experiments were 
performed immediately upon arrival. Prior to 
sanitisation, whole bird carcasses were assessed 
for the initial number of bacteria. Sanitisers 
were diluted to the appropriate concentration in 
25-litre drums containing water at the desired 
temperature. Carcasses were washed in sanitiser 
with manual agitation. Following wash in either 
PAA, ASC or chlorine, carcasses were re-assessed 
for bacterial counts. Pre- and post-sanitisation 
counts of total bacteria and Campylobacter, and 
the prevalence of Salmonella were compared to 
establish sanitiser effectiveness.

Three concentrations of PAA (50, 75, and 100 
ppm) and ASC (60, 112, and 225 ppm) were tested 
using chicken meat cuts. Skin-on, bone-in thigh 
cuts were used for these experiments. Sanitiser 
experiments were performed in the laboratory 
using 25-litre drums containing pre-chilled 
water. Cuts were either dipped or immersed for 
10 seconds in sanitiser. The number of total 
bacteria and Campylobacter, and the prevalence 
of Salmonella were determined pre and post 
sanitisation, and then compared. The residual 
effect of PAA and ASC on thigh cuts was also 
investigated. Cuts were sanitised and then stored 
under refrigeration. Every 24 hours, a set of thighs 
was assessed for bacteria and results compared 
over time. 
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evidence towards potential variation in processing 
requirements, which is essential to receive approval 
from the Controlling Authority. 

The findings provide the evidence required to 
support application to the controlling authorities 
(regulators and possibly customers) that the 
change to current processing practices, in this 
case specifically the sanitisers used, is at least 
equivalent to what is prescribed in the Standard 
and results in a consistent and safe product.  
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Key findings
Both concentrations of ASC and PAA significantly 
reduced total bacteria, Campylobacter and 
Salmonella on pre-inside/outside wash birds. No 
difference between PAA and ASC was observed 
on the reduction of total bacteria, but ASC was 
more effective at reducing Campylobacter and 
Salmonella. The reductions in total bacterial counts 
were greatest for 200 ppm PAA and 900 ASC. The 
reductions of Campylobacter were greatest for both 
450 and 900 ppm ASC, and were significantly higher 
than chlorine. ASC 900 ppm was most effective at 
reducing Salmonella.

Experiments were also conducted with post-
immersion spin chill carcasses. The greatest 
reduction of total bacteria was achieved by 900 
ppm ASC. Both 450 and 900 ppm ASC eliminated 
culturable Salmonella from post-immersion spin 
chill carcasses. Both PAA and ASC exhibited a 
greater reduction of total bacteria than chlorine,  
but the differences were not significant. 
Campylobacter and Salmonella were most 
significantly reduced by ASC.  

Lastly, experiments were conducted to test the 
efficacy of PAA and ASC on skin-on, bone-in thigh 
cuts. PAA at 100 ppm and ASC at 225 ppm were 
the most effective at reducing Campylobacter. 
Additionally, all wash treatments reduced 
Salmonella, but the greatest reduction was 

observed for ASC. ASC resulted in a greater 
reduction in total viable count and Campylobacter 
compared with chlorine. The residual effects of 
PAA and ASC on controlling Campylobacter and 
Salmonella on thigh cuts was also investigated. 
Both sanitisers maintained lower total viable 
counts on thigh cuts over time compared with water.  
Similar results were observed for Campylobacter 
and Salmonella. 

Implications for industry

In 2020-21, the gross value of Australian poultry 
production was $2.937 billion [7]. It is important 
to maintain high consumer confidence in poultry 
meat products by minimising the risk of foodborne 
disease. Infection with Campylobacter or Salmonella 
can result in self-limiting gastrointestinal disease, 
but additional sequelae can also arise. The 
incidence of campylobacteriosis is sporadic, so it 
is difficult to put a value on the cost of infection. All 
outbreaks of Salmonella, however, have resulted in 
a direct cost of $23.8 million [8]. Controlling these 
foodborne pathogens on poultry meat is of economic 
importance to the industry. 

In Australia, there is a lack of knowledge on 
the parameters and indications for use of non-
chlorine-based treatments in the chicken meat 
industry. The data obtained in this study are useful 
for both processors and auditors, and provide 
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