
 

FSANZ provides risk assessment advice to the Department of Agriculture and Water Resources on the level of public health 
risk associated with certain foods. For more information on how food is regulated in Australia refer to the FSANZ website or 
for information on how imported food is managed refer to the Department of Agriculture and Water Resources website. 

 
Imported food risk statement 

Uncooked slow dry cured ready-to-eat ham and Shiga toxin-producing Escherichia coli 
 

Commodity: Uncooked slow dry cured ready-to-eat (RTE) ham. Examples of this type of product include 
Iberian ham, Parma ham, Serrano ham and prosciutto.  
 
Microorganism: Shiga toxin-producing Escherichia coli (STEC)  

 

Recommendation and rationale  

Is STEC in uncooked slow dry cured RTE ham a medium or high risk to public health: 

  Yes 

  No 

  Uncertain, further scientific assessment required  

Rationale: 

 Growth of STEC is inhibited in uncooked slow dry cured RTE ham due to the low water activity (high 
salt, fat and reduced moisture content) of the product 

 The slow dry curing process achieves a greater than 5 log10 reduction in STEC 

 There is a lack of literature on STEC caused outbreaks attributed to the consumption of uncooked 
slow dry cured RTE ham and limited microbiological survey data for STEC contamination in uncooked 
slow dry cured RTE ham, although the survey data that is available suggests a low prevalence 

 

General description 

Nature of the microorganism: 

E. coli are facultative anaerobic, Gram-negative, rod-shaped bacteria. They are found in warm-blooded 
animals and humans as part of the normal intestinal flora (FSANZ 2013). The majority of E. coli are harmless, 
however some have acquired specific virulence attributes, such as Shiga toxin-producing E. coli (STEC), which 
can cause severe diarrheal disease in humans (FDA 2012). Major foodborne pathogenic STEC strains include 
O26, O45, O103, O111, O121, O145, O157 (FDA 2012) and O104 (ECDC/EFSA 2011). The major animal 
reservoir of STEC is ruminants. STEC can also colonise other animals and birds, although the incidence of STEC 
is lower than in ruminants (FSANZ 2013; Meng et al. 2013). 

Growth of E. coli can occur at temperatures between 7 – 46°C, pH of 4.4 – 10.0 and a minimum water activity 
of 0.95 when other conditions are near optimum. Some STEC strains are able to survive at pH 2.5 – 3.0 for 
over 4 hours. STEC is able to survive frozen storage at -20°C, however, it is readily inactivated by cooking 
(FSANZ 2013; Meng et al. 2013). 

Adverse health effects: 

STEC is a severe hazard as it can cause life threatening illness or substantial chronic sequelae (ICMSF 2002). 
People of all ages are susceptible to infection with STEC. However, the young and the elderly are more 
susceptible and are more likely to develop serious symptoms (FSANZ 2013). 

Symptoms include diarrhoea, abdominal pain, vomiting and fever. The onset of illness is typically 3 – 8 days 
after infection and most patients recover within 10 days of the initial onset of symptoms. Acute STEC 

http://www.foodstandards.gov.au/about/safefoodsystem/Pages/default.aspx
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infections (haemorrhagic colitis) are characterised by severe abdominal cramps and bloody diarrhoea. In 
some cases, patients develop haemolytic uraemic syndrome (HUS) which can lead to kidney failure. HUS can 
also have neurological effects and cause seizures, stroke and coma. Approximately 3 – 7% of haemorrhagic 
colitis cases develop HUS. The fatality rate of HUS is 3 – 5% (FDA 2012; FSANZ 2013).  

It is generally accepted that very low levels (10 – 100 cells) of STEC can cause illness. However, depending on 
the food matrix and strain of STEC, illness may occur at exposure to even lower levels of STEC (FSANZ 2003; 
FDA 2012). 

Consumption pattern: 

In the 2007 Australian National Children’s Nutrition and Physical Activity Survey, <1% of children aged 2 – 
16 years reported consumption of uncooked slow dry cured ham (DOHA 2008). In the 2011 – 2012 Nutrition 
and Physical Activity Survey (part of the 2011 – 2013 Australian Health Survey) <1% of children (aged 2 – 
16 years), <1% of adults (aged 17 – 69 years) and <1% of people aged 70 and above reported consumption of 
uncooked slow dry cured ham (Australian Bureau of Statistics 2011-12). 

For both the 2007 and the 2011 – 2012 surveys, mixed foods that contained uncooked slow dry cured ham 
were excluded from the analysis. The 2007 survey derived data from two days of dietary recall data for each 
respondent (a respondent is counted as a consumer if the food was consumed on either day one or day two, 
or both days), compared with only one day of dietary recall data for the 2011 – 2012 survey. Using two days 
of data will result in a higher proportion of consumers compared to a single day only, meaning the results are 
not directly comparable.  

Key risk factors:  

Incorrect levels of added curing substances (salt and nitrite), and inappropriate combination of temperature, 
time and humidity applied to the curing process are key risk factors (Rentfrow et al. 2012; MLA 2015). 

STEC can be found in pigs, although they are not considered a major reservoir. Certain raw pork products 
have been recalled in Canada due to possible E. coli O157:H7 contamination (uncooked slow dry cured ham 
was not one of the recalled products) (CFIA 2014). 

Risk mitigation: 

Using raw ingredients free of STEC provides the first level of protection in the production of safe uncooked 
slow dry cured RTE ham. Good manufacturing practice, good hygienic practices to prevent cross 
contamination and good temperature control in food manufacturing and handling play an important role in 
minimising STEC contamination and proliferation in uncooked slow dry cured RTE ham. 

Curing agents like salt and nitrite, and correct application of curing temperature, time and humidity 
contribute to inhibition and inactivation of STEC present in the raw ingredients.  

The low water activity of dry cured RTE ham has been found to inhibit E. coli O157:H7 growth. Greater than 
5 log10 reductions in E. coli O157:H7 have been reported on surface artificially inoculated dry cured hams at 
the end of the aging process (Reynolds et al. 2001; Portocarrero et al. 2002; Graumann and Holley 2007). 
However, the dry curing process of Westphalian ham (up to four months) was not sufficient to eliminate STEC 
internalized by needle tenderization (<2 log10 reduction) (Graumann and Holley 2007). 

In Australia Division 3 of Standard 4.2.3 of the Australia New Zealand Food Standards Code states that RTE 
meat must be produced in Australia under a food safety management system which identifies, evaluates and 
controls food safety hazards. 

Compliance history:  

The imported food compliance data sourced from the Imported Food Inspection Scheme of the Australian 
Department of Agriculture and Water Resources for January 2007 – June 2013 showed that of the 
1,027 generic E. coli tests applied to uncooked slow dry cured RTE ham there were seven fails, representing a 
0.68% failure rate (test limit of n=5, c=1, m=3.6, M=9.2 applied). The failed samples included Serrano ham, 
Parma ham and Iberian ham imported from Spain and Italy. The highest generic E. coli level in any of the 

https://www.legislation.gov.au/Series/F2012L00293
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failed samples was 130 CFU/g.  

There were no notifications on the European Commission’s Rapid Alert System for Food and Feed (RASFF) for 
STEC or excessive levels of generic E. coli in pork products, including uncooked slow dry cured RTE ham from 
January 2007 – December 2015.  

There have been no food recalls in Australia due to the presence of STEC or excessive levels of E. coli in 
imported or domestically produced uncooked slow dry cured RTE ham from January 2007 – December 2015.  

Surveillance information: 

Infection with STEC is a notifiable disease in all Australian states and territories, with a reported incidence rate 
in 2014 of 0.5 cases per 100,000 population (115 cases), which includes both foodborne and non-foodborne 
cases. This is the same as the previous five year mean of 0.5 cases per 100,000 population per year (ranging 
from 0.4 – 0.8 cases per 100,000 population per year). The most common STEC serotype identified in Australia 
in 2011 was O157 (38% of cases), O111 was the next most common serotype. There were 7 case of STEC-
associated HUS reported in Australia in 2011 (NNDSS 2015; OzFoodNet 2015). 

Illness associated with consumption of uncooked slow dry cured RTE ham contaminated with STEC 

A search of the scientific literature via the EBSCO Discovery Service and the US CDC Foodborne Outbreak 
Online Database during the period 1990 – July 2015 did not identify any STEC caused outbreaks associated 
with consumption of uncooked slow dry cured RTE hams. 
 
Prevalence of STEC in uncooked slow dry cured RTE ham 

A literature search with the EBSCO Discovery Service during the period 1990 – July 2015 identified that data 
on the prevalence of STEC in uncooked slow dry cured RTE ham is limited. 

 Survey in the United Kingdom in 1996, STEC was not detected in raw/country style ham (dry cured 
ham) samples at retail (n=554) (Little 1998) 

 

Relevant standard or guideline 

 FSANZ guidelines for the microbiological examination of ready-to-eat food has a satisfactory level for 
generic E. coli of <3 CFU/g. Food is deemed potentially hazardous if any pathogenic strains of E. coli 
are detected (including STEC) (FSANZ 2001). 

 Codex general principles of food hygiene CAC/RCP 1 – 1969 follows the food chain from primary 
production through to final consumption, highlighting the key hygiene controls at each stage (Codex 
2003) 

 Codex code of hygienic practice for meat CAC/RCP 58-2005 covers additional hygienic provisions for 
raw meat, meat preparations and manufactured meat from the time of live animal production up to 
the point of retail sale (Codex 2005) 

 

Approach by overseas countries 

Many countries, such as the European Union, the United States and Canada, have HACCP-based regulatory 
measures in place for meat products. 

In the United States it is recommended that in order for salt cured processes to achieve sufficient reduction of 
bacterial pathogens of public health concern (≥ 5 log10 of E. coli O157:H7) drying times should take place over 
an extended period of time at room temperature or higher or a low temperature heat step must be applied 
after the curing step (FSIS 2012). 

 
  

http://www.foodstandards.gov.au/publications/documents/Guidelines%20for%20Micro%20exam.pdf
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Other considerations 

Generic E. coli is commonly used as an indicator of process hygiene (ICMSF 2011). 

Biosecurity requirements apply to certain products under this commodity. Refer to the BICON database. 

 
This risk statement was compiled by FSANZ in: March 2016 
 
References 
 
Australian Bureau of Statistics (2011-12) National Nutrition and Physical Activity Survey, 2011-2012, 
Basic CURF, CD-ROM. Findings based on ABS Curf data. 

CFIA (2014) Food recall warning - Raw pork products sold by V&T Meat and Food, Calgary, Alberta and 
Hiep Thanh Trading, Edmonton, Alberta recall due to E. coli O157:H7. Canadian Food Inspection Agency, 
Ottawa. 
http://www.inspection.gc.ca/about-the-cfia/newsroom/food-recall-warnings/complete-listing/2014-09-
04/eng/1409875701134/1409875712728. Accessed 3 October 2014 

Codex (2003) General principles of food hygiene (CAC/RCP 1 - 1969). Codex Alimentarius Commission, Geneva 

Codex (2005) Code of hygienic practice for meat (CAC/RCP 58 - 2005). Codex Alimentarius Commission, Geneva 

DOHA (2008) 2007 Australian national children's nutrition and physical activity survey - Main findings. 
Department of Health and Ageing, Canberra. 
http://www.health.gov.au/internet/main/publishing.nsf/Content/health-pubhlth-strateg-food-monitoring.htm. 
Accessed 27 March 2015 

ECDC/EFSA (2011) Shiga toxin/verotoxin-producing Escherichia coli in humans, food and animals in the EU/EEA, 
with special reference to the German outbreak strain STEC O104. European Centre for Disease Prevention and 
Control, Stockholm. 
http://www.efsa.europa.eu/en/supporting/doc/166e.pdf. Accessed 11 April 2014 

FDA (2012) Bad bug book: Foodborne pathogenic microorganisms and natural toxins handbook, 2nd ed. 
US Food and Drug Administration, Silver Spring. 
http://www.fda.gov/food/foodborneillnesscontaminants/causesofillnessbadbugbook/default.htm. Accessed 23 
July 2015 

FSANZ (2001) Guidelines for the microbiological examination of ready-to-eat foods. Food Standards Australia 
New Zealand, Canberra. 
http://www.foodstandards.gov.au/publications/documents/Guidelines%20for%20Micro%20exam.pdf 
Accessed 24 March 2016 

FSANZ (2003) Review of processing requirements for uncooked comminuted fermented meat (UCFM) products. 
Food Standards Australia New Zealand, Canberra. 
http://www.foodstandards.gov.au/code/proposals/documents/P251%20UCFM%20FAR.pdf. Accessed 18 July 
2013 

FSANZ (2013) Agents of foodborne illness. 2nd ed, Food Standards Australia New Zealand, Canberra. 
http://www.foodstandards.gov.au/publications/Documents/FSANZ_FoodborneIllness_2013_WEB.pdf. 
Accessed 4 September 2013 

FSIS (2012) Salmonella compliance guidelines for small and very small meat and poultry establishments that 
produce ready-to-eat (RTE) products. 
http://www.fsis.usda.gov/wps/wcm/connect/2ed353b4-7a3a-4f31-80d8-
20262c1950c8/Salmonella_Comp_Guide_091912.pdf?MOD=AJPERES. Accessed 12 March 2014 

https://bicon.agriculture.gov.au/BiconWeb4.0/
http://www.inspection.gc.ca/about-the-cfia/newsroom/food-recall-warnings/complete-listing/2014-09-04/eng/1409875701134/1409875712728
http://www.inspection.gc.ca/about-the-cfia/newsroom/food-recall-warnings/complete-listing/2014-09-04/eng/1409875701134/1409875712728
http://www.health.gov.au/internet/main/publishing.nsf/Content/health-pubhlth-strateg-food-monitoring.htm
http://www.efsa.europa.eu/en/supporting/doc/166e.pdf
http://www.fda.gov/food/foodborneillnesscontaminants/causesofillnessbadbugbook/default.htm
http://www.foodstandards.gov.au/publications/documents/Guidelines%20for%20Micro%20exam.pdf
http://www.foodstandards.gov.au/code/proposals/documents/P251%20UCFM%20FAR.pdf
http://www.foodstandards.gov.au/publications/Documents/FSANZ_FoodborneIllness_2013_WEB.pdf
http://www.fsis.usda.gov/wps/wcm/connect/2ed353b4-7a3a-4f31-80d8-20262c1950c8/Salmonella_Comp_Guide_091912.pdf?MOD=AJPERES
http://www.fsis.usda.gov/wps/wcm/connect/2ed353b4-7a3a-4f31-80d8-20262c1950c8/Salmonella_Comp_Guide_091912.pdf?MOD=AJPERES


 

Uncooked slow dry cured ready-to-eat ham and Shiga toxin-producing Escherichia coli Page 5 

Graumann GH, Holley RA (2007) Survival of Escherchia coli O157:H7 in needle-tenderized dry cured 
Westphalian ham. International Journal of Food Microbiology 118:173–179 

ICMSF (2002) Selection of cases and attributes plans. Ch 8 In: Microorganisms in food 7: Microbiological testing 
in food safety management. Kluwer Academic/Plenum publishers, London, p. 145–172 

ICMSF (2011) Meat products. Ch 8 In: Microorganisms in food 8: Use of data for assessing process control and 
product acceptance. Springer, New York, p. 75–93 

Little CL (1998) The microbiological quality of ready-to-eat dried and fermented meat and meat products. 
International Journal of Environmental Health Research 8:277–284 

Meng J, LeJeune JT, Zhao T, Doyle MP (2013) Enterohemorrhagic Escherichia coli. Ch 12 In: Doyle MP, Beuchat 
LR (eds) Food microbiology: Fundamentals and frontiers. 4th ed, ASM Press, Washington D.C., p. 287–309 

MLA (2015) Guidelines for the safe manufacture of small goods. Meat & Livestock Australia, Sydney 

NNDSS (2015) Notifications for all disease by State & Territory and year. National Notifiable Disease 
Surveillance System, Department of Health and Ageing, Canberra. 
http://www9.health.gov.au/cda/source/rpt_2_sel.cfm. Accessed 20 November 2015 

OzFoodNet (2015) Monitoring the incidence and causes of diseases potentially transmitted by food in Australia: 
Annual report of the OzFoodNet Network, 2011. Communicable Diseases Intelligence 39(2):E236–E264 

Portocarrero SM, Newman M, Mikel B (2002) Reduction of Listeria monocytogenes, Salmonella spp., and 
Escherchia coli O157:H7 during processing of country-cured hams. Journal of Food Science 67(5):1892–1898 

Rentfrow G, Chaplin R, Suman S (2012) Technology of dry-cured ham production: Science enhancing art. Animal 
Frontiers 2(4):26–31 

Reynolds AE, Harrison MA, Rose-Morrow R, Lyon CE (2001) Validation of dry cured ham process for control of 
pathogens. Journal of Food Science 66(9):1373–1379 
 

 

 
 

http://www9.health.gov.au/cda/source/rpt_2_sel.cfm

