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Introduction  

Microbiological criteria are established to support decision making about a food or process based on 

microbiological testing . Criteria can be developed and applied for different purpose s  across the 

food supply chain, with different consequences if the limits are not met.  

Standard 1.6.1 and Schedule 27  of the Australia New Zealand Food Standards Code (the Code) 

outlines  the end -point microbiological criteria that are applied  to determine the safety of a food lot 

or batch  in nominated foods, or classes of foods (food safety criteria) . 

Ready -to-eat (RTE) food is not a nominated food or class of food within Standard 1.6.1. This product 

group is defined as:  

Food that is ordinarily consumed in the same state as that in which it is sold and does not include 

nuts in the shell and whole, raw fruits and vegetables that are intended for hulling, peeling or 

washing by the consumer 1. 

Some RTE foods also are regarded as ‘potentially hazardous’. Such foods can support the growth of 

pathogenic (food poisoning) bacteria and must be kept at certain temperatures to minimise the 

growth of any pathogens that may be present in the food or to prevent the  formation of toxins in the 

food.  

There is a wide variety of RTE foods. Examples include, but are not limited to, sandwiches, kebabs, 

sushi, takeaway foods and bakery products. RTE foods usually include a number of ingredients 

which may or may not be cooked. Due to the variety o f RTE foods, the interpretation of 

microbiological results obtained from testing must account for the method of processing and the 

individual components of the food.  

To assist with interpreting the microbiological testing results of such foods as part of the  monitoring 

and surveillance program (i .e. surveys), the NSW Food Authority uses criteria that are based on 

interpretive guides published by the United Kingdom’s Health Security Agency and by Food 

Standards Australia New Zealand (FSANZ).  

Purpose and scope  

The purpose of this document is to:  

• outline the criteria used by the Food Authority to guide assessments of the microbiological 

quality for RTE  foods  

• provide an indication of the type of follow -up actions taken in response to findings  

• assist with communicating survey results to food businesses and consumers.  

The guide applies to samples taken as part of the Food Authority’s  monitoring and surveillance 

program f or foods that have been prepared for consumption by the general population.  There may 

be different criteria for foods consumed by vulnerable populations, such as immunocompromised 

individuals, infants and pregnant women.  

 

1 As per the definition in Standard 3.2.2 of the Code  
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R esults for food samples taken as part of a food incident investigation will be interpreted with 

regard to specific circumstances. This guide can provide useful background , but all relevant 

information should be considered.  

The guide is not intended to be used for food products or types that are covered by existing 

legislative requirements such as those stated within the Code developed by FSANZ or Food Safety 

Schemes Manual developed by the Food Authority. Further information on these requirements can 

be found at each agency’s website : www.foodstandards.gov.au  and www.foodauthority.nsw.gov.au .  

Microbiological tests  

Foods may contain a variety of microorganisms, many of which are harmless. Even microorganisms  

that can cause illness can be present in foods at low levels without causing illness.  In addition, some 

foods, such as fermented foods like cheese and yoghurt, contain beneficial microorganisms. 

Therefore, when deciding on the type of analysis to perform , it is important to understand the food 

and how it is produced.  

Choice of tests  

As RTE  foods vary widely, the decision on which tests to conduct  will vary from product to product. 

Some of the factors influencing the choice of test include:  

• type of ingredients in the finished product  

• s tatus of ingredients (cooked vs raw)  

• type of cooking  or processing undertaken  

• amount and type  of handling after cooking or processing  

• food characteristics , for example pH, water activity, p resence of preservatives including acids 

and salt  

• presence and type of packaging  

• shelf life  

• distribution and storage of finished product . 

Below is a brief discussion on the most common tests performed on RTE  foods and their relevance 

to different types of product and ingredients. This discussion does not provide an in -depth analysis 

of the testing methods or foodborne pathogens. The reference section in this document lists 

relevant texts where further informa tion is available.  

Standard plate c ount  

Standard plate count (also referred to as aerobic plate count or total plate count) can provide a 

general indication of the microbiological quality and shelf -life of a food. A standard plate count will 

not differentiate between the natural microflora of a food, spoilage microorganisms, organisms 

added to fermented foods or pathogenic microorganism s . It cannot  be used to predict the safety of 

the product and will be influenced by the packaging and storage conditions of the product.  

http://www.foodstandards.gov.au/
http://www.foodauthority.nsw.gov.au/
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Depending on the product, a high standard plate count may indicate that the product has  been 

prepared unhygienically or stored inappropriately.  

When assessing standard plate count results ( Table 1), the processing , handling , stage of shelf -life , 

and/or ingredients present in the foods need to be considered. Using this information, foods can be 

divided into 5  groups:  

• Category 1 – applies to RTE foods in which all components are fully cooked for immediate sale or 

consumption ( for example hot takeaway food such as pizza  or fish and chips ). 

• Category 2a – applies to RTE  foods that are fully cooked but there is minimal handling or storage 

before sale or consumption (for example whole cooked bakery products, whole cooked chicken) . 

• Category 2b – applies  to RTE foods that are fully cooked but there is minimal handling and  the 

food is packaged for extended refrigerated shelf life  (for example packaged cook/chill meals, 

vacuum -packed or MAP foods) . 

• Category 3  – applies to RTE foods that are fully cooked and there is some handling and/or 

refrigerated storage before sale or consumption (for example fully cooked bakery products that 

are chilled/portioned/further handled, unpackaged sliced meats, cooked shellfish ). 

• Category 4 – applies to food that contain s  some components that are not cooked ( for example 

bakery products containing fresh cream or uncooked fillings , sandwiches, sushi) . 

• Category 5 – foods that inherently have a  high plate count because of the normal microbial flora 

present or as a result of the processing received ( for example fermented foods , preserved foods  

like pickle , dried foods or whole fresh fruit and vegetables and food s  containing these) . 

Assessing a standard plate count result requires knowledge of the food and processing conditions.  

The stage of shelf -life can also affect the assessment. If food is sampled at the point of production, 

SPC should be within the ‘satisfactory’ level s and  if food is sampled at the end of shelf -life, SPC can 

be expected to approach the upper ‘marginal’ levels.  Care should be taken when assessing a single 

result as series of results over time generally provide a better understanding. Individual Food 

Authority survey reports will justify the undertaking (or not) of a standard plate count test.  

Indicator organisms  

Enterobacteriaceae  

Enterobacteriaceae  are a group of bacteria that can be found in many environments. Some 

Enterobacteriaceae  can be found in the intestinal tract of humans and animals. They can also be 

found in soil, vegetable matter and marine environments. The group includes both pathogenic and 

non -pathogenic bacteria.  

In RTE foods that are fully cooked, Enterobacteriaceae  are used as an indicat ion of  either post -

processing contamination or inadequate cooking.  Poor temperature control may also be a 

contributing factor.  

As  Enterobacteriaceae  can be found in raw foods, their detection may not be an indication of 

processing failure.  It would be inappropriate to test RTE foods containing raw components 

(particularly fresh fruits and vegetables) for Enterobacteriaceae . 
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Esche richia coli  

E. coli belongs to the coliform bacteria group within the Enterobacteriaceae  family. E. coli  is an 

organism that is part of the normal microflora of the intestinal tract of humans and warm -blooded 

animals. The organism is killed by heat process used in food production (including pasteurisation)  

and should be readily removed from the processing environment by appropriate cleaning 

procedures.  

The presence of E. coli  in RTE foods (fully cooked or those containing raw fruits or vegetables) can 

be an indication of poor hygiene and sanitation , or inadequate heat treatment.  For RTE foods that 

have not been processed ( for example  fresh produce) , contamination from the primary production 

environment should be considered.  

Listeria  species  (other than  L. monocytogenes ) 

L isteria  species are  widespread in the environment and can grow at refrigeration temperatures. 

Listeria  can survive in both food processing premises and on equipment if adequate hygiene 

measures are not used. These organisms readily form biofilms and may become established in the 

food processing environment.  

In RTE foods that are fully cooked, the presence of Listeria  species  may indicate inade quate cooking 

or post -process contamination.  However, Listeria  species  can be expected to be present in RTE 

foods that contain raw ingredients.  

The term Listeria  species  includes both pathogenic  (for example L. monocytogenes ) and non -

pathogenic bacteria.  Failures in processes that allow  the presence and growth of other Listeria  

species  will be equally  permissive to the presence and growth of L. monocytogenes . The detection of 

Listeria  species  should be seen as an indication of an increased risk of L. monocytogenes .  

See below for information about the pathogen Listeria monocytogenes.  

Pathogens  

Bacillus cereus  

B. cereus  is a spore  forming bacteria that can be detected in many raw foods of plant origin and in 

raw milk. Illness is caused by toxin produced in food prior to ingestion or by  consumption of viable 

organisms. B. cereus  spores survive cooking and poor temperature control after cooking may result 

in germination of the spores and subsequent growth  to cause illness . Potential temperature abuse 

scenarios include  holding cooked foods out of temperature control for extended periods of time and  

cooling foods too slowly.  

B. cereus  is of greatest concern in plant or cereal based RTE foods and cream -based sauces. RTE 

foods containing raw components may contain low levels of B. cereus . 

Campylobacter  sp ecies   

C ampylobacter c an be found in the intestinal tract of wild and domesticated animals  and occurs 

commonly  in raw meats and poultry . Campylobacter  has  also  been found  on eggs , in raw milk and in 

untreated water.  
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In RTE foods , the presence of Campylobacter  may be an indication of undercooking or cross 

contamination due to poor hygiene practices, especially poor handling of raw and cooked animal 

products.  

Clostridium perfringens  

C . perfringens  is a spore forming bacteria and can be isolated from a variety of environments and in 

the faeces of animals . Like B. cereus , the spores of  C . perfringens  can survive cooking  and poor 

temperature control after cooking may result in germinat ion of the spores and grow th.  

C. perfringens  is of particular concern for cooked meats (large joints or rolled meats), gravy and 

meat and vegetable dishes such as stews and pies. C. perfringens  can be present in herbs and spices 

and where these are added after cooking , low levels of C. perfringens  may be detected. As  

C. perfringens  can be present in a variety of foods, their detection at low levels in foods with raw 

components is not unexpected.  

Coagulase positive staphylococci (CPS ) 

S taphylococc i are  a group of bacteria common in the skin and mucous membranes of humans and 

animals. T he presence of coagulase positive staphylococci (a subgroup of S. aureus ), is an indication 

of human contact. Some CPS strains can produce toxin which can cause food poisoning. The 

bacteria are  killed by heat, but enterotoxins are heat stable and can survive some cooking process.  

Minimal handling of foods can result in coagulase positive staphylococci being present in foods at 

low levels. This is unlikely to be a food safety concern provided the food is either consumed 

immediately or stored under temperature control. Extensive handl ing and/or temperature abuse 

may result in increased levels and increased food safety risk if toxin production occurs.  

In raw or fermented foods, coagulase positive staphylococci are likely to be outgrown or inhibited by 

the naturally occurring microorganisms. In fully cooked foods that support the growth of coagulase  

positive staphylococci, the absence of competing microorganisms may provide the opportunity for 

growth and toxin production.  

Coagulase  positive staphylococci appear to be of greatest concern in products high in protein and 

requiring extensive handling during preparation such as custard or cream -filled pastries, 

mayonnaise -based salads and processed meats.  

Listeria monocytogenes  

L . monocytogenes  is widespread in the environment  and  is  expected to be present in RTE foods that 

contain raw ingredients. Post -process contamination is a major risk from harbourage sites in food 

production environments. The risk posed by L. monocytogenes  depend s  on the food and how long it 

is stored  because L. monocytogenes  can grow at refrigeration temperatures .  

Prior to interpreting results ( Table 1), the food should be categorised as follows:  

• Food Group 1 – RTE food in which growth of L. monocytogenes  can occur 2  

 
2 Schedule 27 of the Code specifies microbiological criteria for RTE food based on whether growth of L.  

monocytogenes  can occur or not  
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• Food Group 2 – RTE food in which growth of L. monocytogenes  will not occur 2  

Foods that have been associated with outbreaks include soft cheeses, delicatessen meats, cooked 

chicke n, smoked seafood, and salads.  

Salmonella  sp ecies  

S almonella  are enteric bacteria which present in a wide range of animals. Salmonella  can frequently 

be isolated from raw foods of animal origin. Environmental contamination can also result in 

Salmonella  being present in a wide variety of foods, although generally at lower numbers.  The  

presence  of Salmonella  in RTE foods may be a result of undercooking, poor handling practices and 

cross contamination  with raw food . 

Salmonella  can occasionally be isolated from fresh fruit and vegetables, and these may be a source 

of contamination when included in RTE food.  

Foods commonly associated with outbreaks  include inadequately cooked eggs and poultry or 

products containing these ingredients . Some high fat or low water activity foods can protect 

Salmonella  from processes such as heating and  also provide protection for the organism in the 

digestive tract and  therefore  increase chances of infection.  

Vibrio parahaemolyticus  

V. parahaemolyticus  is present in the marine environment and is relevant to  foods containing seafood. 

It is common for raw seafood to contain low levels of  V. parahaemolyticus,  and this would not be an 

indication of poor food processing practices.  

Effective cooking of seafood will destroy V. parahaemolyticus  and their presence in cooked food may 

be an indication of post -cooking contamination or insufficient heat treatment.   
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Guideline levels for microorganisms  

Table 1 has been developed based on the guidance documents developed by both the UK Health 

Security Agency and FSANZ. The table provides guidance on the status of the food, although other 

factors may need to be considered prior to determining further action  outlined in Table 2.  

Table 1. Guideline levels for determining the microbiological quality of RTE foods  

Test  Microbiological result (cfu/g unless otherwise stated)  

Satisfactory  Marginal  Unsatisfactory  Potentially 

hazardous  

Standard Plate Count  

Category 1  <103  103  to <10 5  ≥105  N/A  

Category 2a  <104  104  to <10 6 ≥106 N/A  

Category 2b  <104  104  to <10 7 ≥107 N/A  

Category 3  <105  105  to <10 7 ≥107 N/A  

Category 4  <106 106 to <10 7 ≥107 N/A  

Category 5  N/A  N/A  N/A  N/A  

Indicators  

Enterobacteriaceae  <102 102 to ≤104  >104  N/A  

E. coli  <3  3 to ≤102 >102 N/A  

Listeria  spp.  Not detected in 25  g  Detected but 

≤102 

>102 N/A  
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Test  Microbiological result (cfu/g unless otherwise stated)  

Satisfactory  Marginal  Unsatisfactory  Potentially 

hazardous  

Pathogens  

B. cereus  and other 

pathogenic Bacillus  

spp. 3 

<102 102 to <10 3  103  to ≤105  >105  

Campylobacter  spp . Not Detected in 25  g  - - Detected in 25 g  

C. perfringens 4 <102 102 to <10 3  103  to ≤10 5  >105  

Coagulase +ve 

staphylococci (CPS)  

<102 102 to <10 3  103  to ≤10 4  >104  

L. monocytogenes  

Food group 1  Not Detected in 25 g  - - Detected in 25 g  

Food group 2  Not detected in 25 g   

or  

Detected but ≤10 2 

- - >102 

Salmonella  spp.  Not Detected in 25 g  - - Detected in 25 g  

V. parahaemolyticus  <3  <3 to <102 102 to ≤104  >104  

  

 
3 B. cereus  and other pathogenic Bacillus  spp are  c onsidered to be potentially hazardous when the ir population 

reaches a certain level. At this high concentration, the bacteria can produce enough toxins to cause foodborne 

illness  (FSANZ, 20 25) .    

4 C. perfringens  is considered to be potentially hazardous when their population reaches a certain level. Illness 

is caused by i ngestion of a large number of bacteria that multiply and sporulate in the lower small intestine, 

producing an enterotoxin  (FSANZ, 2025) .    
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Interpretation of results  

Based on the potential food safety risk, and using information from guidance documents, the 

interpretation and potential action for each of the categories of microbiological quality is presented 

in Table 2. Satisfactory or marginal  results will be considered as passing the microbiological 

guidelines and no further action will be required . Unsatisfactory  and potentially hazardous results 

would fail the guidelines with further action and activities needed.  

Table 2. Potential action based on the microbiological category of RTE foods  

 Results category  Interpretation  Action  

P
as

s
 

Satisfactory  Results are within expected 

microbiological  levels  for  this  type 

of product (lower range) and 

present no food safety concern  

None  

Marginal  Results are within expected 

microbiological  levels  for  this  type 

of product (upper range) and 

present no food safety concern  

None  

Fa
il

 

Unsatisfactory  Results are outside the expected 

microbiological  levels  for  this  type 

of  product  

Results do not  present  a food 

safety concern, but might indicate 

poor food handling practices  

Further sample s are  taken for 

testing  

- If the  results are satisfactory o r 

marginal , no action is required   

- If the  results are unsatisfactory 

or potentially hazardous , the  

business is  to be  inspected to 

determine whether  food 

handling controls and hygiene 

practices are adequate  

A  product withdrawal may be 

considered while further testing 

occurs  

Potentially 

hazardous  

Results are outside of the 

expected  microbiological  levels  for 

this  type  of  product  and  present  a 

potential food safety concern  

The business is to be inspected 

to determine whether  food 

handling controls and hygiene 

practices are adequate  

A  product withdrawal  or recall  

may be considered   
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More information  

• Visit www.foodauthority.nsw.gov.au  

• Contact the Food Authority helpline:  

—  Email food.contact@dpird.nsw.gov.au  

—  Phone 1300 552 406  

http://www.foodstandards.gov.au/publications/Compendium-of-Microbiological-Criteria-for-Food
http://www.foodstandards.gov.au/publications/Compendium-of-Microbiological-Criteria-for-Food
https://assets.publishing.service.gov.uk/media/66debd72e87ad2f1218265e1/UKHSA-ready-to-eat-guidelines-2024.pdf
https://assets.publishing.service.gov.uk/media/66debd72e87ad2f1218265e1/UKHSA-ready-to-eat-guidelines-2024.pdf
https://www.foodauthority.nsw.gov.au/
mailto:food.contact@dpird.nsw.gov.au

