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Foodborne Salmonella can cause gastroenteritis leading to vomiting, abdominal pain, diarrhoea and mild fever. Salmonella disease outbreaks have been frequently associated with the use of raw or undercooked eggs in food. Salmonella and other harmful bacteria are inactivated by heat treatments used to pasteurise egg products. The use of pasteurised egg products is recommended for the routine preparation of foods that are not intended to be fully cooked.

What is Salmonella?

Salmonella is a group of bacteria that can cause salmonellosis (a form of gastroenteritis). Symptoms of salmonellosis include nausea, vomiting, abdominal pain, diarrhoea and mild fever. These symptoms can persist for a few days or last for over a week. The very young, elderly, immunocompromised or those with underlying illness are at greatest risk of salmonellosis and can be more severely affected. On rare occasions infection with Salmonella can lead to a longer term illness (reactive arthritis). 

Recent Australian foodborne illness associated with eggs 

Of the twenty-seven Australian foodborne disease outbreaks reported between October and December 2007, thirteen (48%) were caused by Salmonella (1). Over one-third (5 out of 13) of these Salmonella outbreaks were associated with the use of raw or undercooked eggs in combination with poor food handling techniques. Foods implicated included uncooked cheese/cream cake containing raw egg (prepared in a bakery) and raw egg aioli dressing (prepared in two different restaurants). 

In January 2008, seventy-eight cases of salmonellosis were linked to consumption of aioli dressing containing raw egg yolks served at several catered functions in Tasmania (2). As a result of this and several previous outbreaks (3), the Tasmanian Government has implemented new legally enforceable requirements for businesses manufacturing raw egg products, designed to prevent further outbreaks of salmonellosis associated with these products (4). In late 2007 the NSW Food Authority and NSW Health investigated three outbreaks of salmonellosis in NSW, affecting up to forty-nine people. The foods linked to these outbreaks all contained raw egg and were prepared in private residences: caesar salad dressing, chocolate mousse, eggnog and homemade fried ice cream. In response to these outbreaks the Authority issued a media release to remind the public about safe use of eggs (5).

Recommended practices for egg purchasing and storage 

The quality of eggs begins to deteriorate as soon as they are laid. If not properly handled they may be accidentally cracked, lose moisture, absorb odours or become dirty. The Food Standards Code (FSC) Standard 2.2.2 Egg and Egg Products states that: "Cracked eggs must not be made available for retail sale or for catering purposes" (6). Eggs may, however, be cracked during transport after purchase so it is beneficial to check for cracks or signs of deterioration prior to use. It is recommended that eggs that are past their best-before date are not purchased. As soon as possible after purchase, eggs should be stored under refrigeration in their cartons to minimise loss of quality and to protect them from cracking (7). If you do not store eggs in their original carton it is important to record the name of the producer, the best-before date and lot number for traceability and stock control. This information may be required if a foodborne disease outbreak linked to the eggs occurs and there is an investigation.

Pasteurised egg products 

Salmonella and other harmful bacteria are inactivated by heat treatments used to pasteurise egg products (i.e. whole eggs, whites or yolks that have been separated from the shell). The time and temperature combinations used do not denature the egg (i.e. does not become 'cooked'), and nutritional and quality characteristics (i.e. colour, texture, flavour and function) are preserved. Pasteurised egg products are available through wholesale suppliers. All storage and handling instructions provided with these products should be strictly adhered to. 

Recommended practices for handling and using eggs 

Salmonella cells may be present on egg shells or within eggs, although under quality assured production and handling the number of cells is very low or not detectable. However, as bacteria cannot be seen with the naked eye, extra care should be taken to ensure safe food handling practices are adhered to when working with all raw eggs. 

Food handling requirements specified in the FSC Standard 3.2.2 Food Safety Practices and General Requirements must be followed at all times (8).

In addition, these specific food handling practices are recommended for the food service industry when using eggs: 

· Use only whole (i.e. uncracked), clean eggs. 

· Store eggs under refrigeration, at or below 5°C. 

· Thoroughly clean hands, surfaces and utensils before and after working with raw eggs. 

· Keep all raw egg containing foods well away from ready-to-eat foods (such as prepared salads or sandwiches) throughout preparation and storage. 

· Use pasteurised egg products for foods that will not be cooked; such as mayonnaise, eggnog, salad dressings, mousse and tiramisu. 

· If you choose to prepare dishes containing raw or undercooked egg you should 

· prepare the dish as close to consumption as possible, using eggs you have just freshly broken open, 

· store the dish under refrigeration between preparing and serving, and 

· refrigerate any leftovers promptly, and discard these within 24 hours.

Facilities that prepare food for individuals who are vulnerable to foodborne disease (i.e. the very young, very old and the immunocompromised) should take extra precautions. Dishes that contain raw eggs as an ingredient should be cooked thoroughly, so the centre of the food reaches at least 72°C. Only pasteurised egg products should be used in dishes that will not be cooked thoroughly. 

Further government and industry actions to minimise the risk of salmonellosis in foods that contain raw eggs

· Food Standards Australia New Zealand (FSANZ) is currently developing a national food safety standard for primary production and processing of eggs and egg products. Input from government, industry and consumers has identified some of the key issues that need to be addressed: the use of cracked and dirty eggs and unpasteurised pulp, traceability, packaging and labelling (9). 

· The Australian Egg Corporation Limited has developed an egg quality assurance program, Egg Corp Assured (ECA) to aid egg producers to develop and implement a nationally recognised quality assurance program. Issues addressed in the ECA program include food safety, biosecurity, animal welfare, egg labelling and environmental sustainability (10). 

· The Queensland Government has made egg stamping mandatory across the state. Egg stamping is a method for notifying consumers that an egg has been produced under an approved quality assurance system and aids in outbreak investigations through providing traceability back to the egg producer (11).
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Salmonellosis and fruit 

December 2006
Foodborne disease outbreaks associated with melons
The Western Australia Department of Heath is warning the public to take care when handling or consuming paw paw after a number of recent cases of salmonella food poisoning have been linked to the fruit.  More information and description of symptoms....
This paw paw outbreak follows an October outbreak of salmonellosis due to Salmonella Saint-Paul in the eastern States of Australia associated with rockmelon consumption (NSW Health Infectious Disease report, October 2006 and NSW Health media release, 26 October 2006).  In response to the melon outbreak, in which New South Wales was hardest hit with about 50 cases, the New South Wales Food Authority produced a factsheet on handling of rockmelons. This advice is also applicable to consumer handling of paw paw.

Salmonellosis associated with fruit is well recognised overseas, with melons implicated in at least fourteen outbreaks and over 1400 cases (D'Aoust, 1994; Ooi et al. 1997; United States Food and Drug Administration, 2001; Everis, 2004). Rockmelon/cantaloupe has been the most frequently implicated fruit associated with salmonellosis. It is likely that the skin of the rockmelon or watermelon is contaminated by Salmonella in the field or packinghouse, followed by transfer of the microorganism(s) to the edible surface during cutting (Zhao, 2005).

Another confirmed fruit associated Australian foodborne disease incident involved fresh fruit salad contaminated with Listeria monocytogenes. Poor hygiene at the point of preparation was identified as a major contributing factor (Food Science Australia and Minter Ellison Consulting, 2002). 

Pathogen incidence and survival on melons
Melons grow close to the ground, increasing the potential for surface contamination of the fruit by soil and associated microorganisms. Pathogen surveys conducted in the United States showed that Salmonella was detected on 2.4 percent of domestic cantaloupe/rockmelon and 5.3 percent of imported cantaloupe/rockmelon (United States FDA, 2006). Cantaloupe/rockmelon was not tested in an Australian survey of produce (Department of Health Western Australia, 2006).

Melons have a relatively high pH (around 6.0) which makes them more likely to be a food safety hazard than other fruits that have a pH of around 4.0. The skin of some melons tends to be porous which may allow the penetration of pathogens into the fruit (Asta, 1999; Fan et al., 2006). 

Due to their relatively large size, melons are frequently sold pre-cut and wrapped. The process of cutting can transfer microorganisms from the fruit skin to the cut surface and increase the potential for pathogens to survive and/or grow. Salmonella can grow when inoculated onto cut melon surfaces and stored at ambient temperature (23°C; Zhao, 2005). Thus, all equipment used in preparation of cut melons must be sanitised and cut melons should be stored at refrigeration temperatures. As early as 1991, the FDA was recommending that food retailers wash all melons before cutting, remove the skin, maintain the temperature of the cut melons at <7°C after cutting and limit retail display to no more than 4 hours (De Roever, 1998). 

Industry guidelines
The NSW Food Authority identified fresh cut fruit (usually consumed raw) as a high risk plant product and consequently developed material to assist businesses with the development and implementation of food safety programs in the plant products industry (NSW Food Authority, 2005). Other guidelines for the fresh cut fruit industry include: 

· Food Safety for the Fresh Cut Industry (Barlass et al., 1988 for the Co-Operative Research Centre for International Food Manufacture and Packaging Science and the Fresh Cut Industry) 

· Code of Hygienic Practice for Fresh Cut Fruits and Vegetables CAC/RCP2003 (Codex Alimentarius Commission, 2003) 

· Commodity Specific Food Safety Guidelines for the Melon Supply Chain (United Fresh Fruit & Vegetable Association, 2005) 

References
1. Asta, G. 1999. Fresh cut and prepared rockmelon - a discussion on risk. AFS, 2 (2): 8-9
2. Barlass, M., Tomkins, B., Faragher, J., Chennell, A., Premier, R. and Hickey, M. 1998. Fresh safe food; Food safety guidelines for the Australian fresh cut produce industry. 2nd edition. Cooperative Research Centre for the International Food Manufacture and Packaging Science.
3. Codex Alimentarius Commission. 2003. Code of Hygienic Practice for Fresh Fruits and Vegetables; The Annex for Ready-to-eat Fresh Pre-cut Fruits and Vegetables (Annex I) [cited December 2006] Available from Internet: URL: http://www.codexalimentarius.net/download/standards/10200/cxp_053e.pdf
4. D'Aoust, J.Y. 1994. Salmonella and the international food trade. International Journal of Food Microbiology 24, 11-31.
Department of Health of Western Australia. 2006. Western Australian Food Monitoring Program (WAFMP). Microbiological quality of fruit and vegetables in Western Australian retail outlets 2005. [cited December 2006] Available from Internet: URL: http://www.health.wa.gov.au/publications/
5. De Roever, C. 1998. Microbiological safety evaluations and recommendations on fresh produce. Food Control 9, 321-347.
6. Everis, L. 2004. Risks of pathogens in ready-to-eat fruits, vegetables, and salads through the production process. Campden & Chorleywood Food Research Association Group Review No. 44.
7. Fan, X., Annous, B.A., Sokorai, K.J.B., Burke, A. and Mattheis, J. P. 2006. Combination of hot-water surface pasteurization of whole fruit and low-dose gamma irradiation of fresh-cut cantaloupe. Journal of Food Protection 69(4): 912-919.
8. Food and Drug Administration (FDA). 2001. Produce safety at retail: safe handling practices for melons. Program Information Manual, Retail Food Safety. Centre for Food Safety and Applied Nutrition. [cited December 2006] Available from Internet: URL: http://www.cfsan.fda.gov/~ear/ret-mln.html
9. Food and Drug Administration (FDA). 2006a. Guide to minimise microbial food safety hazards of fresh-cut fruits and vegetable (Draft Guidance). [cited December 2006] Available from Internet: URL: http://www.cfsan.fda.gov/~dms/prodgui2.html
10. Food Science Australia and Minter Ellison Consulting. 2002. National Risk Validation Project. Report prepared for the Commonwealth Department of Health and Ageing.
11. New South Wales Food Authority. 2005. Plant Products Safety Manual. Policy and Information to help Plant Product businesses comply with the Food (Plant Products Food Safety Scheme) Regulation Scheme 2005. [cited December 2006] Available from Internet: URL: http://www.foodauthority.nsw.gov.au/fb-plant.htm
12. United Fresh Fruit & Vegetable Association. 2005. Commodity Specific Food Safety Guidelines for the Melon Supply Chain. cited December 2006] Available from Internet: http://www2.unitedfresh.org/forms/store/ProductFormPublic/
13. Zhao, Y. 2005. Pathogens in Fruit in: Improving the Safety of Fresh Fruit and Vegetables, edited by W. Jongen, CRC Press, USA and Woodhead Publishing Ltd, England, pp. 44-88.
CSIRO | DPIV | Copyright | Disclaimer | Privacy | Search | Contact Us
