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Important Notice
Although SARDI has taken all reasonable care in preparing this advice, neither SARDI
nor its officers accept any liability resulting from the interpretation or use of the
information set out in this document. Information contained in this document is subject
to change without notice.
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Background
SafeFish is a partnership of seafood experts that has been formed to assist the industry
to resolve technical trade impediments, especially in relation to issues associated with
food safety and hygiene. Partnership members of SafeFish include the Chair of SafeFish,
Department of Agriculture (DA) – Food and Animal Bi-products Section, Export
Standards Branch, Food Standards Australia New Zealand (FSANZ), the Australian
Seafood Cooperative Research Centre, Fisheries Research and Development
Corporation, Australian Shellfish Quality Assurance Advisory Committee, and Seafood
New Zealand. SafeFish are currently in the process of inviting representatives from
numerous industry associations to join the partnership members group to strenghten
industry engagement in this forum since the demise of Seafood Services Australia and
the Seafood Access Forum, who were both previously represented in this group.
The purpose of SafeFish is to:


Provide rapid technical response to maintain free and fair access to key
markets



Ensure the safety and hygiene of seafood.

In 2011, a number of potential food safety and market access issues were raised by the
SafeFish partnership members and by the Seafood Access Forum. Accordingly, SafeFish
commissioned a priority listing of issues and risk ranking of hazards affecting Australian
seafood, both seafood captured or grown in Australian waters and imported seafood.
The Terms of References (ToRs) of the work were to:
1.

Collate master list of current issues and associated data.

2.

Develop criteria for excluding issues that are not technical, or able to be
progressed by technical work.

3.

Separate technical trade issues from food safety issues into two lists to be ranked
independently.

4.

Develop hazard sheets for the food safety issues and summary sheets giving brief
background on the technical trade issues.

5.

For the food safety issues undertake a qualitative risk ranking and, where data
permit, a semi-quantitative ranking using Risk Ranger.

6.

Create criteria and score or rank technical trade issues on basis of consequence
and likelihood.

7.

Provide a concise report describing tasks undertaken and recommendations on
which issues should be addressed in the next one to five years and present
findings to a stakeholder meeting (with SafeFish partnership members) and give
partnership members input into the final rankings.

A draft document was discussed at a forum in Canberra in June 2011 attended by
stakeholders and representatives of the New Zealand government. The final report was
published as Hazards Affecting Australian Seafood Part 1: Priority Listing of Issues and
Risk Ranking of Hazards Affecting Australian Seafood and Part 2: Supporting
Information (Sumner, 2011).
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Current work
In 2014 a number of potential food safety and market access issues were raised by the
SafeFish partnership members, the Australian delegation to the Codex Committee of
Fish and Fisheries Products and the seafood industry. SafeFish has a small amount of
funding to allocate towards providing technical support to assist in the resolution of
these issues. To facilitate allocation of this funding to the highest priority issues it is
necessary to rank these issues on the basis of various factors such as ‘severity’ and
‘likelihood’. The current terms of reference are intended to cover activities associated
with providing objective ranking of these issues to inform the work programme of
SafeFish until March 2015. The terms of reference for this report were:
1.

Develop hazard sheets for the ‘food safety issues’ and issues sheets giving brief
background on the ‘technical trade issues’.

2.

For the ‘food safety issues’, undertake a qualitative risk ranking and where data
permits, a semi-quantitative ranking using Risk Ranger.

The present report is in four parts and provides information for the following issues.

Part 1: Updates to existing hazard sheets






Arsenic in seafood
Mercury in seafood
Seafood allergens
Ciguatera
Parasites in seafood

Part 2: New hazard sheets





Clostridium botulinum in long-term stored products
Histamine uncertainty factor in seafood
Listeria in ready-to-eat foods
Cyanotoxins in seafood

Part 3: New issues sheets



Screening test kits for marine biotoxins to reduce business risk
Sulphites in canned abalone

Part 4: Short summaries of current work



Norovirus (NoV) and Hepatitis A Virus (HAV) in bivalves
Marine biotoxin in non-traditional vectors

References
Sumner, J. 2011. Hazards Affecting Australian Seafood Part 1: Priority Listing of Issues
and Risk Ranking of Hazards Affecting Australian Seafood and Part 2: Supporting
Information (Sumner, 2011). Report to SafeFish and the Australian Seafood Cooperative
Research Centre (May, 2011). SARDI, Urrbrae, SA.
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Part 1: Updates to Existing Hazard Sheets

Hazard Sheet: Arsenic
Hazard
A provisional maximum tolerable daily intake of 2 μg/kg body weight (b.w.) for
inorganic arsenic was set by the JECFA in 1983 and confirmed as a provisional tolerable
weekly intake (PTWI) of 15 μg/kg b.w. in 1989. The JECFA noted that organic forms of
arsenic present in seafoods needed different consideration from the inorganic arsenic,
based on the low toxicity and rapid metabolism of organoarsenicals.
Both Codex (CAC, 1995) and EFSA (Anon. 2009) note that arsenic in seafoods is mainly
the non-toxic forms arsenobetaine and arsenosugars, both of which are metabolic
products of marine algae and are accumulated by herbivorous species, especially filter
feeders.
Borak and Hosgood (2007) assessed the implications of consumption of arsenic in
seafood’s and state that:


Inorganic arsenic, the cause of illness in humans subject to chronic exposure,
generally comprises 0.1% and almost always <3% of total arsenic in seafood;
organic arsenic compounds comprise the vast bulk of total arsenic in seafood.



Organic arsenic compounds found in seafood are mainly arsenobetaine and
arsenosugars and are non-toxic.



A margin of exposure of 1,000-10,000-times exists between carcinogenic doses
used in rodent studies and those expected after consumption of large quantities of
seafood.

Exposure to arsenic in its inorganic forms (trivalent arsenite and pentavalent arsenate)
has a number of effects, the most important being bladder cancer.
Neither Codex, European Food Safety Authority (EFSA) nor the New Zealand Food
Safety Authority (NZ FSA) has a standard for arsenic in seafood, though the latter has for
imported Hijiki seaweed.

Issue
The FSANZ Food Standards Code contains a Maximum Limit (ML) for inorganic As in
seafood based on a determination that seafood, particularly molluscan shellfish,
contributes significantly to dietary exposure to arsenic.

Seafood
Crustacea
Fish
Molluscs

ML (mg/kg)
2
2
1

Statements contained in ANZFA (1999b) are of relevance:
6

1. “The main seafoods contributing to inorganic arsenic dietary exposure (>5%) from
food alone were prawns (52%) and marine fish (14%). Although other seafood such
as crabs, mussels and oysters are significant sources of inorganic arsenic per
kilogram of food, the relatively small consumption levels of these foods means they
do not make a significant contribution to mean inorganic arsenic dietary exposure
for the whole population (ANZFA 1999b).”
2. “Dietary exposure estimates for high consumers of single food commodity groups
indicate that high fish consumers could receive up to 4 per cent of the PTDI
(provisional tolerable daily intake) for inorganic arsenic, and that high consumers of
molluscs and crustacea could receive up to 6 per cent and 18 per cent of the PTDI for
inorganic arsenic respectively, assuming that the inorganic content of seafood is 6
per cent of the total arsenic content and assuming that these consumers eat molluscs
and crustacea every day over a lifetime (ANZFA 1999b).”
It appears that FSANZ encountered difficulty in estimating inorganic arsenic because:
“Inorganic arsenic analyses are more expensive than total arsenic analyses. To make the
best use of the available funds for analytical testing, total arsenic, rather than inorganic
arsenic, is determined in most cases” (20th ATDS).
An assumption on the proportion of total arsenic which was inorganic was made.
However, as FSANZ state: There is no accepted ratio that can be used for all foods to
convert the total arsenic content to inorganic arsenic. For this reason and to enable
comparison of the results with the tolerable limit for inorganic arsenic, it was assumed
that all arsenic detected in each food was in the form of the more toxic inorganic arsenic.
This is a significant overestimate because not all arsenic is present as inorganic arsenic.
This is demonstrated by the presence of total arsenic at levels above the LOR in all of the
seafood samples while inorganic arsenic was not present above the LOR in any of the
seafood samples (20th ATDS).

Update
A review in progress by Stewart & Turnbull (2014) reports the results of a call for data
on arsenic monitoring by various entities in Australia. A total of 1015 data points were
received for total As concentrations, and 354 for Inorganic As. The study determined
that:
1. With the exception of scallops all fish, shellfish and mollusc samples complied
with the MLs as set out in the table above.
2. A total of 71 scallop samples were analysed for inorganic As of which 32 (45%)
were >1 mg/kg.
3. Non-compliant scallop samples were received from Queensland (28/30) and
Western Australia (4/26).
4. Because total As, rather than inorganic As is the more usual analysis, the
inorganic:total As ratio is important.
5. In the present survey the ratio mean for all species (excluding scallops) was <3%
and maximum (prawns) was 8.9%.
6. For scallops the ratio was variable with a mean of 20% and a standard deviation
of 12.
Stewart & Turnbull (2014) suggest that (with the exception of Queensland scallops) the
‘rule-of-thumb’ (10%) used by regulatory authorities for inorganic:total As is an
appropriate and justifiable approach when combined with further inorganic As analysis
7

for samples when >10% of total As is above the relevant ML for inorganic arsenic for
that seafood.
Borak & Hosgood (2007) conclude: The general absence of arsenic toxicity reported in
humans and other mammals after consumption of large amounts of seafood (Andrewes et
al. 2004) lends weight-of-evidence support to its lack of acute toxicity.
It is noted that EFSA and the NZ FSA no longer have MLs for Arsenic and it is
recommended that FSANZ be approached to consider whether to maintain MLs in
Australia.
The matter of high inorganic As in (28/30; 92%) of samples of Queensland scallops
requires further investigation to determine whether this is a representative sample of
the State’s product.

References
Andrewes, P., Demarini, D. Funasaka, K. et al. 2004. Do arsenosugars pose a risk to
human health? Environmental Science and Technology 38:4140-4148.
Anon. 2009. Scientific opinion on Arsenic in food. EFSA panel on contaminants in the
food chain. EFSA Journal 7(10): 1351.
ANZFA. 1999. P158 the review of metal contaminants in food.
Borak, J. and Hosgood, H. 2007. Seafood arsenic: Implications for human risk
assessment. Regulatory Toxicology and Pharmacology 47: 204-212.
Codex Alimentarius Commission. 1995. Codex general standard for contaminants and
toxins in food and feed. Codex Standard 193-1995.
FSANZ. 2002. The 20th Australian total diet survey. Canberra, ACT 2610.
Stewart, I. & Turnbull, A. 2014. Monitoring seafood for Arsenic in Australia. (in prep.).
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Hazard Sheet: Mercury
Update summary
Traditionally, risks associated with mercury intake from seafood have been the major
focus of regulation and health advisories, especially for pregnant women and their
foetus, and for toddlers. Recently, however, there has been a change of emphasis in the
way in which seafood consumption and the incidental intake of mercury is viewed, with
an FAO/WHO expert consultancy balancing risks and benefits.
In 2013, SafeFish commissioned a study “Mercury in Australian Seafood: An Exposure
Assessment” (Sumner & McLeod, 2013) to:


Assess the impact of the FAO/WHO findings



Collate existing information on mercury and fatty acid levels in Australian species



Recommend actions for consideration by SafeFish

These aspects comprise the basis for the present update.

Mercury – the hazard
Methyl mercury (MeHg) is rapidly absorbed from the gut and enters the brain of adults
and foetuses, where it accumulates and is converted to inorganic mercury; it is highly
toxic and it has adverse effects over the lifetime of an individual. The most severe effects
were seen following MeHg incidents in Iraq (contaminated grain) and Japan
(contaminated seafood) and included mental retardation, cerebral palsy, deafness,
blindness and dysarthria in individuals who were exposed in utero, and sensory and
motor impairment in exposed adults.
A large mercury poisoning involving seafoods occurred in people living around
Minimata Bay in Japan during the 1950s. In all, there were more than 700 cases of
poisoning and 46 deaths. Finfish and shellfish harvested from the area had mercury
levels up to 29mg/kg and were eaten at least daily by most people to give an estimated
average Methyl mercury intake of 0.3mg/day (Coultate, 1992).
More recently, chronic, low-dose prenatal exposure to MeHg from maternal
consumption of fish has become associated with impaired performance in
neurobiological tests to measure attention, language, memory and fine-motor function.
There is also evidence that exposure to MeHg can affect the cardiovascular system
(blood pressure regulation, variable heart rate and heart disease).
The developing foetus is particularly susceptible to the toxic effects of mercury. The first
trimester of pregnancy appears to be the critical period of exposure. Since dietary
practices immediately before pregnancy will have a direct bearing on foetal exposure
during the first trimester, women of child-bearing age who might become pregnant are
at risk from mercury exposure. Australian Bureau of Statistics data indicate that around
300,000 women are pregnant at any given time in Australia. Of these, one third (in the
first trimester) are at greater risk, or perhaps more correctly, their foetuses are at
greater risk.
Mercury levels in most commercially-harvested oceanic fish in Australia are <0.5 mg/kg
Methyl mercury, but some large predators such as sharks, marlin and swordfish may
have higher levels. Numerous studies have shown that nearly all the human exposure to
9

Methyl mercury occurs via seafood (predominantly finfish) consumption. Therefore
individuals who regularly consume large amounts of fish (particularly those fish with
high mercury levels) could be exposed to dangerous levels of mercury (FDA, 1994;
National Academy of Sciences, 2000).

Beneficial aspects of seafood consumption
The FAO/WHO (2010) expert consultancy concluded that:
On the risk side:


There is convincing evidence of adverse neurological/neurodevelopmental
outcomes in infants and young children associated with Methylmercury (MeHg)
exposure during foetal development due to maternal fish consumption during
pregnancy.



There is possible evidence for cardiovascular harm and for other adverse effects
(e.g. immunological and reproductive effects) associated with MeHg exposure.

On the benefits side:


There is convincing evidence of beneficial health outcomes from fish consumption
for reduction in risk of cardiac death and improved neurodevelopment in infants
and young children when the mother consumes fish before and during pregnancy.



Evidence of other health benefits ranges from probable (e.g. ischaemic stroke) to
possible (e.g. mood and depression) to insufficient (e.g. cancer).

Based on FAO/WHO calculations, consuming three serves (150 g) of fish/week
containing moderate concentrations (5 mg/g) of eicosapentaenoic (EPA) and
docosahexaenoic acid (DHA) may save thousands of deaths/year in Australia due to
coronary heart disease.

Qualitative Risk Assessment
Product/hazard
Severity
Occurrence of illness
Growth in product required to cause illness?
Impact of processing, handling
Consumer terminal step?
Epidemiological link?
Assessed risk

Mercury in Seafood
High
Low
Yes
None
None
None*
Low

* The Minamata poisoning notwithstanding
In the 23rd Australian total diet survey Food Standards Australia New Zealand (FSANZ,
2011) concluded an analysis of Hg exposure by stating: “Dietary exposure to
methylmercury for all groups was below the respective References health standard. On this
basis, there is no human health and safety risk with regard to current intakes of
methylmercury by Australian consumers. Due to the potential adverse effects of
methylmercury on vulnerable population groups, such as pregnant women and young
children, methylmercury will continue to be monitored in future studies.”
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There have been a small number of cases in Australia linked to extreme overconsumption by children and their parents of a fish-rice-soup (‘congee’) who have
contracted symptoms of mercury-related disease. These cases are described in detail in
Sumner & McLeod (2013).

Issue
Consumer advice is not consistent over jurisdictions and it is noted that, while Australia
and NZ are embraced by FSANZ advice, pregnant women in NZ receive advice from the
Ministry of Primary Industries (NZMPI, formerly NZ Food Safety Authority, NZFSA)
which divides seafood into three categories:


No restriction necessary – a range of named finfish, shellfish and squid



3-4 servings/week are acceptable – wide range of finfish and lobster



1 serving every 1-2 weeks is acceptable – shark, marlin, swordfish, bluefin tuna

As a comparison, FSANZ advises one serve of orange roughy or ling or gemfish/week
and no other fish that week while the NZMPI advise 3-4 servings/week of these species
(downloaded on June 10, 2013 – www.foodsmart.govt.nz/whats-in-our-food/chemicalsnutrients-additives-toxins/specific-foods/mercury-in-fish/).
By following the revised FSANZ advice consumers may consider it prudent to defer to
two, rather than three serves, an intake which has been shown to be detrimental
(Hibbeln et al. 2007).

Recommendations
Given the NZMPI stance on consumption of seafood it is requested that FSANZ review
their current advice, with a view to aligning with the NZ approach.
It is noted that Thompson & Lee (2009) state: NZFSA has recently agreed with FSANZ
that both agencies should investigate removing fish monitored for mercury from New
Zealand and Australia’s respective ‘risk lists’ as exposure from mercury in fish would be
better managed by an education programme such as NZFSA’s advisory information for
pregnant women.
It is further noted that the USA FDA and EPA have revised their joint fish consumption
advice to encourage pregnant women, those who may become pregnant, breastfeeding
mothers and young children to eat more fish, and to eat a variety of fish which are lower
in Hg. The link to the advice is:
http://www.fda.gov/Food/FoodborneIllnessContaminants/Metals/ucm393070.htm#Q
As
Based on the foregoing it is recommended that: SafeFish, in association with or by
application to FSANZ, should implement a detailed review of current regulatory stances
towards seafood consumption and Hg intake.
The review should consider, inter alia:
1. Regularising advice given to consumers in Australia and in New Zealand
2. Ascribing certain species e.g. barramundi to the ‘fish known to contain low levels
of mercury’ category
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3. Clarifying the definition of ‘predatory fish’ as part of Australia’s response to
current considerations by the Codex Committee on Contaminants in Foods (CCCF)
4. Clarifying the Hg status of ‘catfish’
5. Updating advice to consumers to take account of the FAO/WHO findings,
particularly those on IQ improvement based on seafood intake and reduction in
Coronary Heart Disease (CHD) mortality. It is noted that Codex (CAC, 2013) states
“… some delegations were of the view that consumer advice would be more effective
(than setting Guidance Levels). In this regard, the tables in the Joint FAO/WHO
Report could serve as models for this advice. Some countries were compiling data for
each of the fish species that could be used for this purpose.”
6. Undertaking more testing to extend the database on concentrations of Hg and
EPA+DHA in popular market Australian fish.
Further recommendations are that:
1. The report of Sumner & McLeod (2013) should be peer reviewed.
2. The report be placed on the SafeFish website.
3. A summary version should be prepared for use by industry and other
stakeholders.
4. Australia should utilize elements of the report to participate in discussions at the
Codex Committee on Contaminants in Food (CCCF).

References
CAC. 2013. Report of the seventh session of the Codex Committee on Contaminants in
Foods. Moscow, Russian Federation (1-5 July, 2013).
Coultate, T.P. 1992. Food: the chemistry of its components. Royal Society of Chemistry,
Cambridge, UK.
FDA. 1994. Mercury In Fish: Cause For Concern? FDA Consumer Magazine 28(7).
FAO/WHO. 2010. Joint FAO/WHO Expert Committee on Food Additives Seventy-second
meetingSummary
and
Conclusions.
Pp
1-16.
http://www.who.int/foodsafety/chem/summary72_rev.pdf. Accessed on 21 May 2013.
Hibbeln, J. 1998. Fish consumption and major depression. Lancet 352: 1213.
National Academy of Sciences. 2000. Toxicological effects of mercury. The National
Academy of Sciences, USA.
Sumner, J & McLeod, C. 2013. Mercury in Australian Seafood: An Exposure Assessment.
SARDI internal report.
Thompson, B. & Lee, L. 2009. Mercury content in imported fin fish. Institute of
Environmental Science and Research Ltd. Christchurch, NZ.
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Hazard sheet: Allergens
The problem
Allergens represent a hazard to susceptible consumers and in seafood comprise two
categories:


Naturally-occurring allergens



Allergens added during processing

Exposure
In terms of reaction to naturally-occurring allergens, consumers generally are allergic to
one type of seafood e.g. crustaceans or bivalve molluscs or finfish, and are able to eat
other types with safety. Unfortunately, for vulnerable consumers allergic reactions may
occur without seafood being ingested e.g. via aerosols from seafood being cooked.
At-risk consumers typically avoid contact with seafood causing the allergy by identifying
it during purchase or when ordering food in a restaurant. Because the quantity of
allergen required to cause a reaction may be very small there is the possibility of
inadvertent transfer during handling and marketing of seafoods. For example, there is
opportunity for cross contact to occur when categories are mixed in a container being
delivered to a wholesaler.
Allergens may be added during value-adding operations such as crumbing or battering
of seafood. If the allergen is not declared the product must be recalled, and typical
examples are presented in Table 1.
Table 1: Recalls of seafoods during 2000-2014 (FSANZ database)
Year
2005
2010
2011
2011
2011
2011

Details
Frozen, crumbed whiting fillets
Frozen, battered fish
Frozen, crumbed fillets
Frozen, crumbed fillets
Frozen, crumbed calamari
Frozen, crumbed Oreodory fillets

Cause
Allergens (casein and egg)
Allergen (dairy)
Allergen (peanuts)
Allergen (peanuts)
Allergen (peanuts)
Allergen (peanuts)

Control of allergens at the plant level is by identifying allergens present in premixes
used for coatings and ensuring that the label reflects the presence of an allergen. There
is a group of allergens called the Big 8, which cause 90% of all allergic reactions (Table
2). Typically, companies keep a register of all the allergens you have on the premises.
Table 2: The “Big 8” allergens
Allergen
Milk and dairy products
Eggs and egg products
Peanuts and peanut products
Tree nuts and their products
Sesame and sesame products
Soy and soy products
Crustaceans
Fish
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Inadvertent addition of an allergen is prevented by:
1. Making allergen-free products first thing while equipment is clean
2. Washing all equipment, food contact surfaces and utensils between batches
3. Labelling each product if it contains an allergen e.g. some marinades contain
peanuts (satay sauce)
4. Labelling product if it is allergen-free
Allergens should be identified as a hazard reasonably likely to occur in the company
food safety plan.

Hazard characterisation
The Allergen Bureau (www.allergenbureau.net) estimates 4-8% of children and 1-2% of
adults have a food allergy. When people eat food containing an allergen to which they
are sensitive, symptoms range from mild to severe and affect the:


Respiratory tract (wheezing, asthma)



Gut (nausea, vomiting diarrhea)



Skin (hives, eczema, itching)

By far the most serious condition is anaphylaxis –blood pressure drops, breathing
becomes restricted and the victim goes into shock; some people die of anaphylactic
shock.

Going Forward
A review commissioned by Sydney Fish Market found an absence of evidence that crosscontact between seafood categories is a hazard reasonably likely to occur during
handling at the market (Murphy, 2011).
The same report recommended that further work be done on seafood handling,
distribution and processing using the VITAL (Voluntary Incidental Trace Allergen
Labelling)
grid
to
assess
the
impact
of
allergen
cross
contact
(http://www.allergenbureau.net/vital/).
It is recommended that SafeFish maintain a watching brief through Codex, EFSA and
OzFoodNet on developments in regulation and control of allergens. It is noted that EFSA
have recently undertaken an expert opinion on allergens for labelling purposes (EFSA,
2014).

References
EFSA. 2014. Scientific Opinion on the evaluation of allergenic foods and food ingredients
2 for labelling purposes. EFSA Panel on Dietetic Products, Nutrition and Allergies (NDA).
EFSA Journal, XX: 277pp. doi:10.2903/j.efsa.2014.NNNN
Murphy, R. 2011. Sydney Fish Market – allergen risk review. Rural Development
Services, Hobart, Tasmania.
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Hazard Sheet: Ciguatera
Hazard
Ciguatera poisoning is caused by eating subtropical and tropical reef fish which have
accumulated naturally-occurring toxins produced by marine algae. The toxins are
known to originate from dinoflagellates (predominantly Gambierdiscus toxicus),
common to ciguatera-endemic regions in tropical waters. These toxins produce a range
of gastrointestinal, neurological and cardiovascular symptoms which can persist for
many weeks and may be re-triggered by dietary changes or exposure to low levels of
toxin, months or years after initial exposure. Ciguatera poisoning is usually self-limiting
with a low incidence of death.

The issue
Ciguatera is Australia’s most frequent cause of illness due to consumption of seafood,
and while Figure 1 suggests there has been a general downward trend in illness, more
recent data show an increase in 2014 (see ‘Going Forward’ below).
Figure 1: Cases of ciguatera poisoning in Australia 2001-2012 (OzFoodNet annual
reports)

Cases/annum
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Exposure
There have been only two recalls of ciguatoxic fish since 2000, both from retail
operations in Brisbane.
Table 1: FSANZ recalls for presence of ciguatoxin (1998-2014)
Year
2000
2005

Species
Queenfish
Mackerel

Details
Fillets
Fillets

By contrast, according to data assembled by OzFoodNet, over the period 2001-2012
there have been 75 outbreaks of ciguatera food poisoning in Australia involving more
than 314 consumers, of whom more than 56 were hospitalised. Mackerels and coral
trout were implicated, with 80% of food poisoning incidents occurring in Queensland
(Appendix 1).
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Hazard characterisation
Initial symptoms are intense vomiting, diarrhoea and abdominal pain within hours
of fish ingestion, generally lasting 24-36 hours. This is followed, usually within 1214 hours of onset, by development of neurological disturbance, including
paraesthesia (tingling, itching or burning sensation of the skin) and dysaesthesia
(loss of temperature perception), muscle cramping and weakness.
People in areas where ciguatoxic fish are consumed more frequently may be more
susceptible to illness because of accumulation of the toxin in the body due to
previous exposures. Pacific island communities are at increased risk from ciguatera
poisoning.

Risk assessment
Based on epidemiology and lack of a decontamination step in the catching-processingconsumption continuum, ciguatera is a medium risk for Australian consumers (Table 2).
However, Australians of Polynesian origin may be of greater risk than the general
population, given the propensity for the toxin to remain in the body following prior
exposure. A survey of 19 Pacific island countries and territories by Skinner et al. (2011)
estimated a mean annual incidence of 194 cases/100,000 population during 1998-2008
leading to an estimate that, over the past 35 years, 500,000 Pacific islanders may have
suffered from ciguatera.
Table 2: Qualitative risk assessment ciguatera in Australia
Product/hazard
Severity
Occurrence of illness
Growth in product required to cause illness?
Impact of processing, handling
Consumer terminal step?
Epidemiological link?
Assessed risk

Ciguatera in Seafood
Moderate
High
No
None
None
Yes
Medium

Going Forward
In general, ciguatera poisoning is sporadic, typically involves fewer than five people and
may be misdiagnosed by medical staff. It results from consumption of fish caught
recreationally and commercially and the quantum from each sector is not known.
Current risk reduction strategies include limits on the size and/or type of certain fish
species and restrictions on fishing in known toxic areas. Red bass, chinaman fish and
paddletail have been regarded as unsuitable for sale in Queensland for 20 years due to
their likely toxicity (Lehane, 1999). Other than in Queensland, the Northern Territory
and NSW north of Cape Byron, recreational fishermen are unlikely to catch affected fish.
The range of Gambierdiscus may be spreading in a southerly direction with Murray
reporting that the alga has been reported as far south as Merimbula in southern New
South Wales (downloaded http://theconversation.com/explainer-what-is-ciguaterafish-poisoning-21835 on June 17, 2014).
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It is further noted that, in March 2014, nine people became ill after consuming meat
from a Spanish Mackerel weighing 25kg and caught off the mid north coast of NSW
(downloaded
http://www.abc.net.au/news/2014-03-04/nine-victims-of-ciguaterapoisoning-from-fish-caught-off-scotts/5296808 on May 23, 2014).
In subtropical and tropical regions professional fishermen are aware of areas to avoid
which helps reduce the hazard to consumers. In addition, markets may choose to not
accept certain specifies from areas known to be hot spots. For example, the Sydney Fish
Market (SFM) will not sell:


Chinaman fish (Symphorus nematophorus)



Humphead Maori Wrasse (Cheilinus undulatus)



Paddletail (Lutjanus gibbus)



Tripletail Maori Wrasse (Cheilinus trilabatus)



Red Bass (Lutjanus bohar)



Giant Moray (Gymnothorax javanicus)

The SFM also rejects species caught in prohibited supply regions (Table 3).
Table 3: Prohibited supply regions and fish which are subject to rejection by the SFM
Region
Kiribati
Queensland waters
Platypus Bay on Fraser Island (bounded by
defined coordinates)

Marshall Islands
Northern Territory waters
Bremer Island
Bonner Rocks
Miles Island
Miles Island
Immediate vicinity Cape Arnhem
North East Island and Connexion Island
Gove Peninsula immediate vicinity
Nhulunbuy

Species
All warm water ocean fish
All warm water ocean fish
Spanish Mackerel (S. commerson)
Mackerels (Scomberomorus spp), except for
Spotted and School Mackerel <6kg
All warm water ocean fish
Pickhandle Barracuda (Sphyraena jello)
Coral Cod (Cephalolopholis spp)
Coral Trout (Plectropomus spp)
Red Emperor (Lutjanus sebae)
Queensland Groper (Epinephalus lanceolatus)
Trevally (Caranx spp)

The SFM also applies size restrictions (Table 4) since larger fish may be more frequently
toxic than small fish leading the market to assert: “Since implementing these guidelines
about five years ago, no known cases of Ciguatera from fish sold through Sydney Fish
Market have been reported.”
At the same time, the practice of filleting into portions for on-board packing and freezing
makes this impossible to monitor as a Critical Control Point (CCP) for on-board or onshore processing.
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Table 4: Size limits imposed by the Sydney Fish Market as part of a ciguatera
management plan
Species
Barracuda
Coral cod
Coral trout
Kingfish
Mackerels

Sphyraena jello
Cephalopholis miniatus
Plectropomus spp
Seriola spp
Scomberomorus spp

Queenfish
Red emperor
Estuary rock cod
Flowery cod
Queensland groper
Spotted cod
Surgeon fish
Spangled emperor
Spanish mackerel

S. commersonianus
Lutjanus sebae
Epinephalus coioides
E. fuscogattus
E. lanciolatus
E. tauvina
Ctenochaetus striatus
Lethrinus nebulosa
S. commerson

Trevally
Tuskfish

Caranax spp
Choerodon spp

Size limit (kg)
NSW
QLD
N/A
10
N/A
3
6
6
N/A
10
10 (whole) 8
(fillet)
N/A
10
N/A
6
N/A
10
N/A
N/A
N/A
10
N/A
10
N/A
10
N/A
6
10 (whole) 8
(fillet)
N/A
6
N/A
6

NT
N/A
N/A
6
N/A
N/A

WA
N/A
N/A
6
N/A
N/A

Pacific
10
3
Reject
10
10

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

10
6
10
N/A
10
10
Reject
6
10

N/A
N/A

N/A
N/A

6
6

* For fish caught north of Cape Byron

Although the SFM risk management strategy appears successful it requires verification
by a scientific study. It is noted that a research proposal for prospective sampling and
analysis of high-ciguatera-risk fish to assess the validity of the SFM ciguatera risk
management guidelines was prepared by SafeFish but was not submitted due to not
being listed in FRDC priorities at that time. Research is hampered by the lack of a
reliable, low-cost assay to facilitate screening; currently cost/sample is of the same
order as biotoxin testing ($500-600/sample).
The feasibility could be considered whereby a wholesaler/distributor/marketer
requires the supplying vessel to verify that the catch has been taken from ‘safe’ waters.
This could be done by supplying a GPS log for each trip, analogous to supplying a
temperature:time log for fish vulnerable to histamine formation.

Recommendations
Ciguatera remains the most frequent cause of illness from seafood consumption and it is
recommended that SafeFish promotes a national approach to research and risk
management in this area. This should involve enhanced testing to validate both known
and unknown ‘hot spots’ as waters continue their southerly warming, as well as
verification of the size and species limits contained in the SFM management strategy.
It is noted that the EU and USA are implementing traceability regulations for all seafood,
which will have implications for landings of fish from northern waters of Australia.
SafeFish should keep track of international developments, take opportunities to work
with other countries in the Pacific region and be involved in development of consumer
advice and promotion of awareness through recreational fisher groups.
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Appendix 1: Outbreaks of ciguatera 2001-2012 (OzFoodNet data)
Date
2001
2001
2001
2001
2001
2001
2002
2002
2002
2002
2003
2003
2003
2003
2003
2003
2003
2003
2003
2003
2004
2004
2004
2004
2004
2004
2004
2005
2005
2005
2005
2005
2005
2005
2005

State
QLD
QLD
QLD
QLD
QLD
VIC
NSW
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
NSW
NSW
NSW
NSW
NSW
NSW
NSW
NSW

Month
January
January
June
November
November
March
March
April
February
January
November
December
October
August
May
May
February
March
January
January
January
February
March
April
June
June
July
January
January
March
April
September
September
September
December

Location/cause
Home
Home
Home
Home
Home
Home
Home
Home
Home
Takeaway
Home
Home
Restaurant
Home
Home
Home
Home
Home
Home
Home
Private residence
Restaurant
Private residence
Primary produce
Takeaway
Private residence
Private residence
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce

Number of cases
14
2
3
4
9
16
Unknown
5
2
Unknown
3
4
15
5
2
3
7
3
2
3
2
4
2
5
4
3
4
4
2
2
17
5
2
2
10

Number hospitalised
11
0
3
0
0
0
7
3
2
2
0
0
0
5
0
0
0
0
0
0
2
1
0
Unknown
0
0
0
0
0
0
2
0
0
0
0
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Date
2005
2005
2006
2006
2006
2006
2006
2006
2006
2007
2007
2007
2007
2007
2007
2007
2007
2008
2008
2008
2008
2008
2009
2009
2009
2009
2009
2010
2010
2010
2010
2010
2010
2010
2011
2011
2011
2011
2012
2012
Total

State
NSW
VIC
NT
QLD
QLD
QLD
QLD
QLD
VIC
NT
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD

Month
December
August
September
February
March
March
July
October
November
July
February
March
May
May
September
November
December
December
July
July
March
March
February
May
May
August
July
January
January
July
August
August
December
March
July
August
November
December
August
September

Location/cause
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Other
Takeaway
Primary produce
Primary produce
Primary produce
Private residence
Primary produce
Primary produce
Primary produce
Primary produce
Primary produce
Private
Primary produce
Primary produce
Primary produce
Private produce
Private produce

Number of cases
8
5
14
2
2
4
2
4
2
2
2
6
3
2
5
2
2
3
4
6
6
2
3
6
2
2
2
6
4
2
2
4
2
3
3
3
6
2
2
2
314

Number hospitalised
0
0
4
0
0
4
0
0
0
0
0
0
1
0
0
0
0
0
Unknown
1
Unknown
0
2
0
0
2
0
0
4
0
0
0
0
0
0
0
0
0
0
0
56
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Hazard Sheet: Parasites in seafood
Update summary
In 2012 SARDI concluded a study: “Risk assessment of harmful parasites in Australian
finfish” (Anantanawat et al. 2012). The study was commissioned in response to
Australia’s first case of anisakid infection in Australia and involved:


A screening of all published literature on anisakid isolation and identification in
Australia



Qualitative and semi-quantitative risk of infection as a result of consumption of
raw fish (sushi and sashimi).

These aspects comprise the basis for the present update.

Hazard
The consumption of raw seafood as sashimi (pieces of raw fish) and sushi (pieces of raw
fish or cooked prawns with rice and other ingredients) is popular in Australia. The
ingestion of raw fish carries with it a number of risks of foodborne infection, including
the risk of parasitic worms that can cause gastrointestinal disease in humans.
Among parasites associated with seafood are helminths (parasitic worms), including
nematodes (roundworms), cestodes (tapeworms) and trematodes (flat worms, or
flukes).
Of potential concern are:


Nematodes: Anisakis simplex



Cestodes: Diphyllobothrium



Trematodes: Clonorchis sinensis

The study of Antananawat et al. (2012) concluded that only parasites from the Phylum
Nematoda are of concern in Australian fish eaten raw. These parasites are sensitive to
freezing and to relatively mild heating (i.e. normal cooking temperatures).
Consequently, those parasites associated with seafood are generally passed to
consumers via raw, minimally processed or inadequately cooked chilled products, the
latter particularly associated with socio-cultural and behavioural factors (Adams et al.
1997).

Exposure
A comprehensive list of parasites reported in Australian fish has been assembled by
Antananawat et al. (2012). Table 1 lists those species most often used in raw fish meals
such as sushi and sashimi, together with parasites which have been isolated from them
plus, in some cases, an indication of the concentration in which the parasites were
found. As may be seen from Table 1, three genera of the family Anisakidae, including
Anisakis, Terranova and Contracaecum occur in Australian fishes. Together, these studies
indicate a wide distribution of anisakids in finfish taken from Australian waters, some of
which have high prevalence and concentration of anisakids in their viscera and/or body
cavity.
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The apparent lack of anisakids in farmed versus wild caught fish has been demonstrated
in Australia. In a recent study of fish from Southern Australian waters, Yellow-eye
mullet, Tiger flathead, Sand flathead, Pilchard and Kingfish were sampled and examined
(Shamsi et al. 2010a). 75% of the samples (n=40), excluding Kingfish (which was farmed
and fed with commercial pellets) were found to harbour at least one anisakid larval
type. Wild-caught Kingfish have also been shown to contain anisakid larvae (Hutson et
al. 2007).
Table 1: Nematode infestation of finfish which may be consumed raw (Anantanawat et
al. 2012)
Common name

Latin name

Parasite

Prevalence

Concentration

Northern bluefin tuna

Kishinoella tonggol

Red emperor

Lutjanus sebae

Coral trout

Plectropomus maculatus

Goldband snapper

Pristipomoides multidens

Atlantic salmon
King George whiting
Sand whiting
Yellow-finned whiting
Silver whiting

Salmo salar
Sillaginodes punctata
Sillago sp.
Sillago schomburgkii
S. flindersi

4/5
3/5
5/5
17/17
1/17
1/17
4/8
5/8
2/3
2/3
15/15
1/15
1/60
2/32
0/20
0/13
12/50
34/50

Low
Low
Low
High
High
1.5
0
0

Spanish mackerel

Scoberomorus
commerson

Anisakis
Terranova I
Anisakis
Anisakis
Terranova
Thynnascaris
Anisakis
Terranova I
Anisakis
Terranova
Anisakis
Terranova
Anisakis
Contracaecum
Contracaecum
Contracaecum
A. pegreffii
Hysterothylacium
Type 4 and Type 8
Anisakis

13/13

High

Terranova I
Terranova II
Anisakis
Terranova I
Terranova
Contracaecum II

13/13
13/13
6/35
10/35
?/100
-

High
High
Low
Low
2.4
-

S. niphonius
Mackerel

Scomber australasicus

-

* Low (1-5), Medium (6-20) High (>20) larvae/fish ** Number of parasites detected per fish

Hazard characterisation
Recently, the first clinical description of a gastrointestinal anisakidosis case in Australia
was reported in which a 41-year old woman of Tongan descent consumed raw mackerel.
Her symptoms included vomiting, diarrhea and right-side pain with, 10 days later, sore
throat, rhinorrhea, nasal congestion, cough with yellow sputum, myalgia, fevers, chills
and sweats. After courses of unsuccessful drug treatment she recovered in hospital,
where she passed a threadlike worm about 2 cm long identified as a Contracaecum larva
(Shamsi & Butcher, 2011).
Jeremiah et al. (2011) describe the gnathostomiases (caused by Gnathostoma spp)
contracted by a 52-year old male and his 50-year old wife, which began 10 days after
eating undercooked fish with gastric discomfort, nausea, diarrhoea and lethargy.
Symptoms progressed to fevers, myalgia and pruritic subcutaneous swellings and skin
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thickening and, in subsequent months swellings progressed to both thighs and were
associated with feelings of movement under the skin.
Jeremiah et al. (2011) also point to other suspect cases described by Moorhouse et al.
(1970) as “Woodbury Disease” in coastal Queensland, a migratory form of cutaneous
oedema similar to gnathostomiasis. Interestingly, Moorhouse et al. (1970) document the
involvement of chicken, ducks, snakes, rodents and domestic cats as paratenic hosts for
G. spinigerum but make no mention of freshwater fish.
Anisakid larvae cause gastrointestinal disease, sometimes associated with allergic
reactions, termed gastro allergenic anisakiasis (GAA) when infected fish are consumed
(Audicana & Kennedy, 2008; Daschner et al. 2012; Nieuwenhuizen et al. 2006). There is
uncertainty on whether live larvae need to be consumed, or whether dead larvae can
induce the allergic reaction, with cases of allergic reactions, including anaphylaxis,
following consumption of supposedly well-cooked fish (Audicana & Kennedy, 2008). On
the other hand Daschner et al. (2012) state: “Challenge tests with nonviable larvae of A.
simplex were always negative in patients with GAA, even in those with previous
anaphylaxis”, citing Alonso et al. (1999) and Sastre et al. (2000). From an exposure
assessment viewpoint the implications which flow from this uncertainty are important:
if only viable larvae can cause allergies in sensitized consumers then exposure is much
reduced, arising only from consuming fish in which larvae have not been inactivated
either by freezing or during cooking.

Risk assessment
In previous risk assessments (Ross & Sanderson, 2000; Sumner & Ross, 2002) did not
uncover any reported cases of anisakidosis from fish consumption in Australia and the
likelihood of contracting the disease from consumption of sushi and sashimi was
estimated to be remote.
In a re-evaluation of risk of illness following consumption of raw fish as sushi/sashimi,
Antananawat et al. (2012) estimated an extremely low risk. The authors cited a number
of sequential mitigation factors in reducing the likelihood in ingesting live larvae:


On-shore processing, where infested fish will be discarded



Inspection at auction, especially of large, valuable species such as tuna



Return of infested fish during further processing in the retail arena



Final preparation where the meat is sliced into thin portions
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Table 2: Qualitative risk assessment of anisakidosis from consumption of sushi/sashimi
in Australia
Risk Criterion

Anisakidosis in sushi/sashimi

Note

Severity of hazard

Usually mild

Gastrointestinal symptoms usually
do not require medical treatment as
the dead parasite is eventually
passed out at a certain time

Likelihood of occurrence

Moderate

40% of fish used for raw
consumption are considered to be
infested at time of processing for the
trade(i)

Chronic exposure required to
cause illness

None

One larva/worm is considered
sufficient to cause infection(ii)

Impact
handling

of

processing,
Reduction during processing
for wholesale trade

All fish consumed raw is chilled(iii)
Fish with cysts/worms in gut cavity
will be discarded from sushi/sashimi
trade

Reduction during preparation
by sushi/sashimi chef

Chef slices/shaves fish muscle and
will discard fish with signs of
infestation

Consumer terminal step

No effect

Product eaten raw

Epidemiological link

Yes

There has been one reported case
from consumption of raw mackerel

Assessed risk

Extremely low

i

At the time of processing, 40% of fish used for raw consumption are considered to be infested.
While this infestation may be confined to the gut and viscera, for the purposes of the assessment it
is considered that the gut cavity may also have cysts present
ii One larva/worm may cause infection which proceeds to disease.
iii All fish are considered chilled (never frozen), which is probably conservative since much of the
wild-caught tuna may be frozen (and therefore be free of viable parasites)

Going Forward
In estimating an extremely low risk, Antananawat et al. (2012) list a number of
uncertainties and knowledge gaps:
1. Limited data on the Australian population which consumes raw fish dishes or on
the serving size.
2. Anisakidosis is undoubtedly under-reported and/or misdiagnosed, as most cases
are not severe.
3. There is no skin prick test for A. simplex available in Australia for allergic
reactions and the illness may be misdiagnosed and/or confused with fish allergies
in general.
4. Whether inactivated anisakid cysts in properly-cooked or frozen fish can cause
allergic reactions is a major data gap and is likely to remain so until a commercial
test becomes available.
In view of these uncertainties a watching brief is advised.
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Part 2: New Hazard Sheets

Hazard Sheet: Clostridium botulinum: shelf life versus
toxin production
The hazard
Clostridium botulinum is an anaerobic, Gram-positive, spore forming bacterium. It
produces a highly potent, neurotoxin that causes muscle paralysis beginning in the
upper body and progressing downward, paralysing the chest muscles, eventually
leading to asphyxiation and death. Even with treatment, 20-40% of victims die, though
most victims are in remote locations and cannot access hospital treatment. The toxin is
heat labile, so that the hazard in seafood is limited primarily to ready-to-eat seafoods
that are stored in vacuum or anaerobic packaging.

Exposure
The strain of C. botulinum associated with toxin production in seafood is Type E, which
is both psychrotrophic (can grow at 3.3°C) and non proteolytic (breakdown products
are not pronounced).
Retail products at risk are those which:


Are ready-to-eat, such as smoked fish



May be consumed raw, such as salmon portions

Tables 1 and 2 show listed product categories which are stored in oxygen-free
(anaerobic) conditions – either vacuum-packed (VP) or modified atmosphere packed
(MAP). From a brief survey of large supermarkets in Melbourne it appears supermarket
A has products based only on Australian species, while supermarket B has both
Australian and European species.
Table 1: VP and MAP seafood products at retail in supermarket chain A
Species
Ready-to-eat
Ocean trout (Salmo salar)

Rainbow trout
Raw
Tasmanian salmon

Product

Packaging

Hot smoked portions
Mild smoked portions
Honey glaze smoked portions
Goulburn River Smoked whole fish/fillets

Vacuum
Vacuum
Vacuum
Vacuum

Portions
John West marinaded portions

MAP
MAP
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Table 2: VP and MAP seafood products at retail in supermarket chain B
Species
Ready-to-eat
Rainbow
trout
(Onchorhynchus mykiss)
Not specified
Herring
Raw
Basa,
Prawns,
Dory,
Salmon

Product

Packaging

Smoked portions (Denmark)

Vacuum

Gravlax (Denmark)
Herring in oil (Poland)

Vacuum
Vacuum

Portions which may contain sauces

MAP

The issue
Of primary importance is whether the time taken for toxin production is within the
advertised shelf life of the product. Toxin production is influenced by storage
temperature and time above 3.3°C, plus the level of carbon dioxide in the gas phase of
the package headspace.

Considerations
(i)
Storage temperature and MAP
A comprehensive review of toxin production compared with onset of seafood spoilage,
gathered during challenge studies is provided by Szabo & Gibson (2003).
In general:


Product stored at 4-5°C always has a longer time to toxicity compared with shelf
life



The margin of safety between sensory spoilage and toxin production decreases as
storage temperature increases



At 8°C, a temperature often considered realistic for abuse in the cold chain, VP
products spoiled before they became toxic



At 8°C, MAP products with high (>70%) carbon dioxide generally spoiled before
toxin production

It should be noted that challenge studies usually involve high inocula (100 spores/g or
greater) – much higher than in nature, thereby supplying an additional safety margin
(ii)
Storage temperature and salt concentration
Prior to smoking, fish are brined, with varying uptake of salt. In the products sighted in
Australian supermarkets, salt contents between 2.5-3.0% salt were listed on the label.
The use of salt in the range 2.5-3.5% has been shown to inhibit toxin production at chill
temperatures. For example Dufresne et al. (2000) did not detect toxin in cold-smoked
trout store at 4°C and 8°C for 4 weeks.
This aligns with a recommendation by the Advisory Committee on the Microbiological
Safety of Foods (ACMSF, 1992) that 3.5% salt results in a safe product stored for 4
weeks at 4-5°C.
(iii)
Storage temperature and microbial inhibitors
Other additives noted in imported VP and MAP seafoods in Australian supermarkets
include Benzoate, Citrate, Ascorbate salts, Malic acid and Sodium Diacetate. It is likely
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that these additives are used to extend shelf life not to inhibit spore germination; this is
likely to confound the toxin:spoilage times.
Gram (2001) summarises the foregoing: “Toxin production by psychrotrophic C.
botulinum is controlled with a combination of a moderate level of NaCl (3.5% NaCl WPS)
and storage at chill temperature (< 4.4 °C, < 40 °F) for at least 4 weeks. Based on the
scientific data and because commercially produced cold-smoked fish has never been
reported as a source of botulism, it is reasonable to conclude that the salt and cold keep
the hazard under adequate control.”

Going forward
Little is known of the processes and ingredients used in manufacture of seafood
products which may allow toxin formation before end of shelf life. Though there is no
known impact on the Australian market of seafood sous vide products, these are
becoming more prevalent, particularly in Europe. As well as providing background
information on control of C. botulinum in chilled RTE products, Peck et al. (2006) detail
the lethality used (< 90°C/10 minutes), with reliance on ‘clean” filling and sealing.
Accordingly, it is recommended that:
1. A survey be undertaken to identify at-risk products, both imported and
domestically-produced currently in the Australian market.
2. The survey should determine processing details for each product type.
3. Based on the foregoing a risk assessment be undertaken of seafood products atrisk of C. botulinum growth and toxin formation under the market conditions.
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Hazard Sheet:
concentration

Uncertainty

factor

for

Histamine

Regulatory background
Standard 2.2.3 in the Australia New Zealand Food Standards Code (the Code) states that
the level of histamine in fish and fish products must not exceed 200 mg/kg. Other
regulatory bodies set two levels: one as an indicator of onset of decomposition and
another as an indicator of poor handling/hygiene. For example, the Codex Alimentarius
Commission sets 100mg/kg as an indicator of decomposition and 200mg/kg as an
indicator for poor handling and hygiene (CAC, 2012). The United States Food and Drugs
Administration sets 50mg/kg as an indicator of decomposition and 200mg/kg as
hazardous (FDA, 2001).

The issue
The current issue is a wish by some members of Codex to define and set a lower level for
histamine to cater for consumers who may be more prone to scombroid poisoning. The
background debate, plus some implications for seafood consumption in Australia are
explored in this issues paper.

Exposure
Over the period 2001-2012, OzFoodNet records 35 outbreaks of scrombroid poisoning
from seafood consumption involving 119 consumers, 23 of whom required
hospitalisation. Commercial venues such as restaurants were the location for about half
the outbreaks, with home consumption also a significant contributor.
Over the period 2001-2014 there have been several recalls of products with histamine
levels in excess of the 200 mg/kg standard (Table 1).
Table 1: Recalls of products with excessive histamine levels (FSANZ website)
Year
2001
2003
2004
2005
2008
2009

Species
Mackerel
Mackerel
Mackerel
Anchovy
Tuna
Anchovy

Details
Dried
Salted
Oil
Canned
Frozen steaks
Frozen

Hazard characterisation
Histamine is thought to be the major component in Scombroid Fish Poisoning (SFP),
though other biogenic amines such as putrescine and cadaverine also cause symptoms
which include a tingling or burning sensation in the mouth, a rash on the upper body
and a drop in blood pressure. Onset of SFP is often immediate and may be confused with
an allergic reaction, with the implication that SFP may be under-reported.
An FAO/WHO Expert Meeting report (FAO/WHO, 2012) identified a no observed
adverse effect level (NOAEL) intake of 50mg histamine which, based on consumption of
250g of seafood, equates to 200mg/kg in the seafood.
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However, lower levels than 200mg/kg have been associated with SFP and Shalaby
(1996) has proposed guidelines for histamine in fish as follows:


<50mg/kg safe for consumption



50 - 200mg/kg possibly toxic



200-1000mg/kg probably toxic



>1000mg/kg toxic and unsafe for consumption

Review of histamine levels
The issue of setting a lower level for histamine concentration in seafood to
accommodate those consumers with higher susceptibility to biogenic amines was
considered by the Codex Committee on Fish and Fishery Products (CCFFP) at its 33rd
session in Bergen, Norway in February 2014.
The FAO/WHO expert panel (FAO/WHO, 2012) set the agenda by stating:
It is important to bear in mind that, while the NOAEL is an appropriate hazard threshold
value to use for exposures in healthy subjects, this may not be the case for those members
of certain segments of the population who may have an increased sensitivity (e.g.
metabolic differences, physiological conditions, drug therapies). In these instances a lower
hazard level may need to be considered (e.g. the use of an uncertainty factor [of 10]) or
other specific risk management options such as fish consumption advisories should be
considered.
The term ‘Uncertainty Factor’ (UF) was introduced to take into account that:


The NOAEL was based on only two reports, involving a small number of subjects



No account was taken of individuals with specific sensitivity to histamine



Children consume more food/unit of body weight than adults

An in-session Working Group set up to make recommendations to the CCFFP 33rd
meeting was divided on whether a UF should be introduced, it was recommended that
CCFFP:
1. Consider whether a UF is scientifically justified.
2. The scientific justification will include:


Review of the primary and supporting dose/response studies used for the
NOAEL (i.e. sample size, sample selection, data collected) in the light of
application of an UF.



The normal distribution of human histamine sensitivity.



Common factors that may increase sensitivity.



Knowledge of co-occurring biogenic amines.



Sensitization by continued exposure to elevated histamine.

3. Recommend an appropriate UF.
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In order to achieve this, an electronic working group (eWG) was established, led by
Japan and the US, with the following terms of reference:


Review existing histamine related guidance in the Code of Practice for Fish and
Fishery Products (CAC/RCP 52-2003) and any guidance documents used in
member countries to decide whether the current Code is sufficient for
histamine control guidance;



Consider inclusion of the susceptible species list contained in Table 2.3 of the
Joint FAO/WHO Expert Meeting;



Continue to consider the application of an uncertainty factor and the safety
limits for histamine in the standards for fish and fishery products and make
recommendations on these limits to coincide with other risk management
options (e.g. common advice), and whether there was a need for the
decomposition limits in the standards; and



Continue to consider appropriate sampling plans for histamine.

Implications for Australia
Depending on the outcome of the proposed EWG considerations (above) the
implications for Australia may be onerous in terms of testing requirements in
connection with the adoption of a UF.
If a lower (20 mg/kg as intimated by proponents of a UF) level were adopted to
accommodate the UF, the number of samples required to ‘clear’ a lot of production
might exceed 50 which, together with the analytical costs would impose an unbearable
burden on producers.
It is recommended that SafeFish convene a panel comprising regulators, scientists and
industry experts to provide input to the CCFFP process.
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Hazard Sheet: Listeria monocytogenes
The Hazard
Listeria is ubiquitous and has been found in association with a wide variety of fish, birds
and domestic and wild mammals (FDA, 1999). It is a potentially lethal bacterial
pathogen, often present on ready-to-eat (RTE) fish products such as smoked fish and
other vacuum packed seafoods. It is psychrotrophic and has the potential to grow on
seafoods at refrigeration temperatures; the relatively long refrigerated shelf lives of
some RTE seafoods give the organism a competitive advantage. While most cases of
illness are limited to ‘flu-like’ symptoms, the illness may progress to listeriosis, a serious
condition from which 20-30% of sufferers do not recover.
The pathogen’s ubiquity in the environment, coupled with the seriousness of its
symptoms, are the basis for the current document.

Exposure Assessment
Recall data leads to the impression that L. monocytogenes is regularly found in ready-toeat (RTE) seafoods.
Table 1: Recalls of seafoods contaminated with L. monocytogenes (FSANZ data)
Year
1999
2004
2010
2011
2011
2011
2013

Product
Smoked mussels
Smoked salmon
Chilled tuna pasta salad
Smoked trout dip
Smoked salmon
Vacuum packed salmon terrine
Smoked mussels

L. monocytogenes has been responsible for two well-documented outbreaks of listeriosis
in Australasia.
In Australia there was a seafood-related outbreak of listeriosis in which three healthy
people aged 83, 37 and 10 years in Tasmania became ill with symptoms limited to the
gastrointestinal tract (Misrachi et al., 1991; Mitchell, 1991; Eyles, 1994). The illnesses, in
1991, followed consumption of New Zealand smoked mussels which had been
repackaged illegally with use-by dates over 3 months beyond their original and had L.
monocytogenes >106/g.
A second listeriosis involving smoked mussels occurred in New Zealand in 1992, when
newborn twin babies died as a result of Listeria infection (Eyles, 1994). The mother had
received medical advice to consume smoked mussels to increase her iron count, as she
was somewhat anaemic (Andrews & Young, 1993). It is therefore likely that her
consumption rate was unusually high.
More recently, OzFoodNet (2012) reports an outbreak involving commercially –
manufactured smoked salmon in which three consumers were affected and hospitalised.
Interestingly, the product incriminated above was not involved in any of the recalls
presented in Table 1.
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Hazard characterisation
The
manifestations
of
listeriosis
include
septicemia,
meningitis
(or
meningoencephalitis), encephalitis, and intrauterine or cervical infections in pregnant
women, which may result in spontaneous abortion (2nd/3rd trimester) or stillbirth.
Endocarditis, granulomatous lesions in the liver and other organs, localised internal or
external abscesses, and pustular or papular skin lesions may occur. In non-susceptible
people who become infected, the symptoms are an acute to mild illness with fever,
sometimes with influenza like symptoms.
The onset time to serious forms of listeriosis is unknown but may range from a few days
to ten weeks. The onset time to gastrointestinal symptoms is unknown but is probably
greater than 12 hours (FDA, 1999).
In documented outbreaks the case-fatality ratio (proportion of cases which lead to
death) is 30-40%. Most cases of food-borne illness have been associated with serotypes
4a and 1/2a/b.
To a large extent host factors determine if the listeriosis is limited to mild infection or
more severe forms. Host factors include age, underlying illness, state of the immune
system, pregnancy and other general factors that might predispose people to a viral or
bacterial pathogen. L. monocytogenes primarily affects four groups within the
population:
I. immunocompromised individuals
II. pregnant women
III. foetuses and young children
IV. the elderly
Australian Bureau of Statistics figures (ABS, 2014) suggest that:


Around 3 million (16%) Australians are older than 60 years



About 310,000 babies are born each year



Statistics for organ transplant recipients, diabetics and others likely to be at
increased risk of infection, when combined with the above figures, lead to >20% of
individuals at increased risk of infection.

Most commentators consider that doses of <1000 organisms are highly unlikely to cause
disease in normal individuals, and this has been reflected in food safety regulations, for
example in the United Kingdom (Gilbert et al. 1996).

Risk characterisation
In 2002, Sumner & Ross used a semi-quantitative tool, Risk Ranger to estimate the
likelihood of contracting infection from consuming L. monocytogenes in smoked
seafoods. As seen from Table 2 the symptoms vary from mild in the general population
to moderate for susceptible individuals and serious for the foetus. Based on the
algorithms underpinning Risk Ranger, a risk ranking >30 is considered significant.
Epidemiological data for Australia suggest around 120 cases per annum, of which
processed meats, soft cheeses and smoked seafoods are considered the major causes.
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Risk mitigation
The requirement by supermarket chains for RTE products with long, chilled shelf life
provides opportunities for growth of L. monocytogenes, particularly in vacuum (VP) and
modified atmosphere packs (MAP), where the pathogen receives selective advantage
compared with the Gram-negative microflora.
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Table 2: Semi-quantitative risk characterisation of consumption of smoked seafood containing L. monocytogenes
Risk criteria
Dose and severity
Hazard severity
Susceptibility
Probability of exposure
Frequency of consumption
Proportion consuming
Size of population
Probability of contamination
Probability of raw product contaminated
Effect of processing
Possibility of recontamination
Post-process control
Increase to infective dose
Further cooking before heating
Predicted illnesses per annum in
population
Risk ranking (0-100)

General

Very susceptible (aged etc)

Extremely susceptible (foetus)

Mild
General – all population

Moderate
Very susceptible

Severe
Extremely susceptible

Few times
Some (25%)
Australian (19 million)

Few times
Some (25%)
Australian (19 million)

Few times
Some (25%)
Australian (19 million)

1% contaminated
Slight reduction
Minor
Controlled
1,000,000x
Not effective in reducing hazard
13

1% contaminated
Slight reduction
Minor
Controlled
1,000,000x
Not effective in reducing hazard
3

45

47

1% contaminated
Slight reduction
Minor
Well controlled
1,000,000x
Not effective in reducing hazard
selected 15
39

35

One source of mitigation is the use of anti-listerial compounds as ingredients in the
manufacture of RTE foods, such as carbon dioxide, lactate, diacetate, and nitrite.
Recently, Danish and Australian researchers have established the growth:no growth
interface for L. monocytogenes in RTE foods and have developed a software tool to
enable companies to determine whether a particular product will/will not support the
growth of the pathogen throughout its shelf life (Mejlholm et al. 2010). The tool is called
the Seafood Spoilage and Safety Predictor (SSSP) and is freely downloadable via
http://sssp.dtuaqua.dk/download.aspx.
The interface of the SSSP tool requires a company to know a number of criteria about
the product:
1. Salt content
2. Moisture content
3. pH
4. Nitrite level
5. Carbon dioxide level in the pack
6. Smoke compounds (phenols)
7. Lactate/diacetate

As may be seen from the tool, Product 2 remains in lag phase for more than 56 days
while the microbial ecology of Product 1 allows it to emerge from lag to log phase after
24 days.
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Advantages of preventing growth of L. monocytogenes over the shelf life
Recently the world’s peak food safety body, the Codex Alimentarius Commission,
assembled a team of experts and reviewed the risk of contracting listeriosis from RTE
foods. The review offers an opportunity to reduce the risk of customers becoming ill by
reformulating products to prevent the growth of L. monocytogenes. Codex makes a
distinction between foods that support the growth of L. monocytogenes and those that
do not, and provides two options:
Option 1: If product allows the growth of L. monocytogenes then the recall limit is
“not detected in a 25g sample”.
Option 2: If L. monocytogenes can’t grow over the product’s shelf life, the recall
level is 100/g.
Option 2 provides 2,500 times more leeway from the manufacturer’s viewpoint and
reflects the reduced risk from products that don’t allow growth of L. monocytogenes.
In May 2014 FSANZ approved variations to relevant standards along the lines proposed
by Codex and when/if the states ratify the variations, it will be possible for seafood
processors to reformulate products to prevent growth of L. monocytogenes over the
shelf life and activate Option 2 (above) in the event of a potential recall.
It is noted that the RTE meat industry routinely utilises anti-listerial ingredients
(particularly lactate and/or diacetate) to inhibit growth of L. monocytogenes over the
shelf life. The same opportunity exists for seafood processors and it is recommended
that SafeFish undertake a watching brief of the situation.
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Hazard Sheet: Cyanotoxins
The hazard
Hallegraeff (2003) states that several species of freshwater and brackish water
cyanobacteria (blue-green algae) can produce toxins capable of causing liver damage.
The author cites recurrent blooms occurring in the Gippsland Lakes in eastern Victoria
and in estuaries in Western Australia and Tasmania; a bloom stretching 1000 km
occurred in the Darling River in 1991.
The individual toxins produced by cyanobacteria are listed in Table 1, together with
maximum concentrations for seafood categories derived by Mulvenna et al. (2012).
Table 1: Health guideline values for cyanobacterial toxins in seafood (based on
consumption by 2–16 year age group).

Toxin
Cylindrospermopsin and deoxy CYN
Microcystin-LR* or equivalent
including Nodularin
Saxitoxins

Health guideline value (μg/kg of whole
organism sample)
Fish
Prawns
Mussels or Molluscs
18
24
39
toxins 24
32
51
800

800

800

* The guideline value represents the sum value of all microcystins and nodularin present

The issue
In response to seven non-cyanobacterial and twelve cyanobacterial blooms in the
Gippsland Lakes since 1985, the Victorian Department of Health convened a scientific
advisory group to undertake a risk assessment regarding recreational and commercial
seafood safety.
The advisory group derived health guidelines for concentration of toxins produced by
cyanobacteria (Mulvenna et al. 2012) and published them in a reputable journal (high
impact factor); the derivation of guideline limits is fully transparent.
The development of guidelines for Victoria poses a question for risk managers in other
States and Territories. The following observations on the risk assessment and key
assumptions made in deriving the guidelines may assist risk mangers.

(i)

Is it a risk assessment?

Mulvenna et al. (2012) declare that they adopted a standard risk assessment approach
based on Hazard Identification, Dose-Response (most usually termed Hazard
Characterisation), Exposure Assessment and Risk Characterisation. The format was
developed in the late-1990s by the Codex Alimentarius Commission (CAC), which also
developed principles and guidelines for Microbial Risk Assessment (Codex, 1999) which
state that:
1. Risk Assessment should be soundly based upon science.
2. There should be functional separation between Risk Assessment and Risk
Management.

38

3. Risk Assessment should be conducted according to a structured approach that
includes Hazard Identification, Hazard Characterization, Exposure Assessment, and
Risk Characterization.
4. A Risk Assessment should clearly state the purpose of the exercise, including the form
of Risk Estimate that will be the output.
5. The conduct of a Risk Assessment should be transparent.
6. Any constraints that impact on the Risk Assessment such as cost, resources or time,
should be identified and their possible consequences described.
7. The Risk Estimate should contain a description of uncertainty and where the
uncertainty arose during the Risk Assessment process.
8. Data should be such that uncertainty in the Risk Estimate can be determined; data
and data collection systems should, as far as possible, be of sufficient quality and
precision that uncertainty in the Risk Estimate is minimized.
9. A Microbiological Risk Assessment should explicitly consider the dynamics of
microbiological growth, survival, and death in foods and the complexity of the
interaction (including sequelae) between human and agent following consumption
as well as the potential for further spread.
10. Wherever possible, Risk Estimates should be reassessed over time by comparison
with independent human illness data.
11. A Risk Assessment may need re-evaluation, as new relevant information becomes
available.
In terms of elements 1-3, 5, 7 and 11 the risk assessment meets the Codex requirements;
in all other elements it is lacking.
Element 4: Statement of Purpose is lacking and there is no estimate of risk despite the
authors stating that they “ ... estimate risk from seafood contaminated by cyanobacterial
toxins, and provides guidelines for safe human consumption.”
Element 6: Constraints have not been identified.
Element 8: Data have not been collected and data gaps have not been identified. So we
have no knowledge of the catch (either recreational or commercial) from Gippsland
Lakes and no estimate of number of servings of fish, prawns mussels or molluscs (the
three seafoods for which guidelines have been derived).
Element 9: The risk assessment lacks a model (e.g. a model based on catching,
processing, cooking) to explain whether/how the concentration of toxin varies between
seafoods and within a unit of each type of seafood. Thus the health guideline values are
expressed in µg/kg whole organism sample, rather than in an edible portion.
Element 10: To be useful and credible risk assessments should include a ‘reality check’
by comparing the risk estimate with human illness date. Since there is no risk estimate,
this cannot be not provided.

(ii)

Is there a strong basis for setting guidelines?

The first part of a risk assessment, Hazard Identification, usually contains the rationale
for doing the assessment. For example, illnesses may have been reported, or high levels
of toxin may have been analysed in seafood from the area concerned e.g. ciguatoxin from
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‘hot spots’. In the present context the Hazard Identification provides no substance for an
assessment.

(iii)

Assumptions made

It is understood that risk managers should adopt a risk-averse stance and, in the present
context the risk assessors have been extremely conservative by applying:
1. An Uncertainty Factor of 200 to the No Observed Adverse Effect Level (NOAEL)
2. Using the 97.5th percentile of consumption for the guideline. This equates with a
2-16 year old eating 236g of prawn meat (equivalent to more than half a kilogram
of prawns) from Gippsland Lakes in one day.

Risk management
The advisory group paper has been adopted as a factsheet by the State Government of
Victoria with the statement that blooms will be managed by an Incident Management
Team convened by the Department of Sustainability and Environment (DSE).
A monitoring program involving algal levels in the water column is maintained in the
Gippsland Lakes by the Victorian Department of Environment and Primary Industries
(DEPI). The plan provides a comprehensive account of sampling and testing of the water
column (Link: http://www.depi.vic.gov.au/water/rivers-estuaries-and-wetlands/bluegreen-algae).

Going forward
It is unclear as to the intention of the Health Guidelines and it is recommended that
SafeFish follow up with the Victorian Department of Health to adduce whether there is a
prospect of their enforcement, and how this may be managed. SafeFish should also keep
abreast of the results of the current FRDC project on the accumulation of cyanotoxins in
seafood.
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Part 3: New Issues Sheets

Issues Sheet: Screening test kits for marine biotoxins
Hazard
Molluscan shellfish accumulate toxins produced by algae and other marine microorganisms which can present significant human health risks. Shellfish generally become
toxic following a Harmful Algal Bloom (HAB) when toxigenic species reach high levels in
the water.
There are several syndromes which arise following consumption of molluscan shellfish:
1. Paralytic Shellfish Poisoning (PSP)
2. Diarrhoeic Shellfish Poisoning (DSP)
3. Neurotoxic Shellfish Poisoning (NSP)
4. Amnesic Shellfish Poisoning (ASP)
Monitoring of Australian shellfish growing areas is used to alert growers and gatherers
of molluscan shellfish to the potential danger which accompanies a HAB. In Australia,
the only confirmed cases of shellfish poisoning leading to human illness in Australia
have been in NSW. In 1997, 56 confirmed cases of gastrointestinal illness among 5
groups, linked with consumption of pipis (Plebidonax deltoides) were reported to NSW
public health units. A further 46 cases consistent with DSP from pipis thought to have
originated from northern NSW were indicated but not confirmed or investigated
(Quaine et al. 1997).
This, and further cases of food poisoning in NSW linked with the consumption of wild
harvested pipis in 1998 (Hallegraeff, 1998) were the stimulus for the introduction of a
mandatory monitoring program. Ross (2000) reports that, in late 1999, a recall of
shellfish harvested in northern NSW was undertaken in response to the detection of
elevated algal levels in the harvest area.
In Victoria, Arnott (1998) reported wildstock mussels from Port Melbourne tested in
1992 with Paralytic Shellfish Toxins (PSTs) up to10 mg/kg saxitoxin/100g; one mussel
was considered to contain several lethal doses.
Also in Victoria, some HABs, while they are not toxic per se have adverse commercial
effects on molluscan fisheries. In Port Phillip Bay the diatom Rhizosolenia cf. chunii
bloomed in 1987, 1993 and 1994 causing loss of the commercial mussel crops because
of an intense bitter flavour (Magro et al. 1998).
According to McLeod et al. (in prep.) PST-producing blooms are known to occur
recurrently in the Huon Estuary/D’Entrecasteaux Channel (Gymnodinium catenatum) in
south-eastern Tasmania, the north of Port Phillip Bay in Victoria (Alexandrium
catenella), and the head of the Port River in Adelaide (A. minutum).
A suspected case of PSP in Tasmania was reported by Turnbull et al. (2013) when a
worker at a fish farm developed symptoms consistent with PSP following consumption
of mussels (Mytilus galloprovincialis) collected from the side of commercial fish cages in
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south eastern Tasmania. Turnbull et al. (2013) also refer to a few anecdotal cases during
blooms of G. catenatum in 1986 and 1993.
In late October 2012 a shipment of blue mussels (M. galloprovincialis) from Tasmania
was tested in Japan and found to contain paralytic shellfish toxins (PSTs) at levels in
excess of the allowable limit of 0.8 mg/kg. The finding led to closure of all east coast
Tasmanian shellfish harvest areas. Rock lobsters, oysters, clams and scallops were found
to contain PST at levels precluding their harvest and sale.

Current issue
As a result of the Tasmanian recall (above) the Department of Agriculture (DA) requires
State Regulatory Authorities to review the risk basis underpinning their biotoxin
management systems when harvesting shellfish.
A weakness with current management plans is the time required for analysis both of
algal populations in waters of harvest areas, and of shellfish meat. During the past
decade a number of shellfish toxin test kits have been developed which have potential
use as screening devices both by businesses and regulatory authorities.
This issues sheet considers the potential for the use of commercially-available test kits
in the Australian context in general, and in the Tasmanian recall for PSTs in particular.

Exposure
Paralytic Shellfish Toxins (PSTs)
Potentially toxic dinoflagellates in Australian waters include:


Alexandrium catenella (Port Phillip Bay, South Australia, New South Wales)



Alexandrium minutum (Port River, SA; Western Australia; Shoalhaven, NSW)



Alexandrium tamarense (presumed toxic strains in Port Phillip Bay)



Gymnodinium catenatum (Tasmania, Victoria, South Australia, New South Wales)

PST-producing organisms and PSTs have been detected at levels of concern in New
South Wales, Victoria, Tasmania, South Australia and Western Australia. Human
illnesses relating to the consumption of bivalves have been recorded from Tasmania
(Turnbull et al. 2013).
There are about 20 toxins responsible for paralytic shellfish poisoning (PSP) all of which
are derivatives of saxitoxin. Shellfish are not entirely immune to the effects of saxitoxins
and their degree of tolerance influences their ability to feed and accumulate toxins. As a
consequence species from the same affected area may accumulate different levels of
toxin. Blue mussels, Mytilus edulis, have a high filtering rate and can accumulate in
excess of 20,000µg saxitoxin/100g tissue (RaLonde, 1996).
Although mostly found in shellfish, low PST concentrations were found by Arnott, 1998
in the gut of Victorian abalone (123 µg/100 g) and rock lobsters. More recently, McLeod
et al. (in prep.) report maximum concentrations in abalone foot and viscera of 0.59 and
2.44 mg STX eq kg-1 respectively. The maximum concentration found in rock lobster
viscera during a recent Alexandrium tamarense event was 3.9mg STX eq kg-1. The bivalve
regulatory limit is 0.8mg STX eq kg-1.
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PSTs can be grouped into:
1. Carbamate toxins (saxitoxin, neosaxitoxin, gonyautoxins 1,2,3,4)
2. Sulphamate toxins (gonyautoxins 5,6; fractions C1, C2, C3, C4)
3. Decarbamoyl gonyautoxins

Diarrhetic Shellfish Toxins (DSTs)
Diarrhetic shellfish toxins (DSTs) comprise a group of high molecular weight polyethers
produced by the armoured dinoflagellate algae such as Dinophysis caudate, D, fortii and
D. acuminata and Prorocentrum spp including:


Okadaic acid (OA)



Dinophysis toxins

Potential OA-producing Dynophysis and Prorocentrum spp have been detected from
commercial bivalve areas in NSW, Victoria, Tasmania and SA (Turnbull et al. in prep)
and in WA (Rowan Kleindienst pres. comm.) but have only been known to cause illness
in NSW (Quaine et al. 1997).

Neurotoxic Shellfish Toxins (NSTs)
Neurotoxic shellfish toxins (NSTs) are polyethers called brevetoxins produced by the
unarmoured dinoflagellate Karenia brevis (formerly known as Gymnodinium breve and
prior to that as Ptychodiscus brevis and Gymnodinium brevis).
Most commonly reports were endemic to the Gulf of Mexico and the east coast of
Florida. In 1993 a large NSP incident was reported in New Zealand, the extent of which
is confounded by the analytical tests at the time.
There is little information available on NST distribution in Australia. NST has been
detected in Tasmania at low levels and in Victoria at higher levels where there has been
purported illness (Arnott, 1998). In Tasmanian waters potential NST producers
detected by the Tasmanian Shellfish Quality Assurance Program include K. cf brevis,
Karlodinium micrum, Takayama pulchella, Chattonella marina, Fibrocapsa japonica and
Heterosigma akashiwo.

Amnesic Shellfish Toxins (ASTs)
Amnesic shellfish toxins, domoic acid, are produced by chain-forming diatoms. Pseudonitzschia species shown to be toxic include P. multiseries and P. pseudodelicatissima.
Potential DA-producing phytoplankton have been detected from bivalve monitoring
programs in NSW, Victoria, Tasmania and South Australia, but no human illnesses have
been reported to date (OzFoodNet communication, 2014).
A comprehensive list of Pseudo-nitzchia spp detected in commercial shellfish areas in
each state is provided by Turnbull et al. (in prep).
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Hazard characterisation
Paralytic Shellfish Poisoning (PSP)
The neurotoxins that cause PSP are among the most potent and can impair sensory,
cerebellar, and motor functions. Saxitoxin is heat-stable and unaffected by standard
cooking or steaming, is water-soluble, and can be concentrated in broth. Symptoms
usually occur within 0.5-2 hours after ingestion of shellfish, depending on the amount of
toxin consumed. High doses can lead to paralysis of the diaphragm, respiratory failure,
and death. Predominant manifestations include paraesthesia of the mouth and
extremities, ataxia, dysphagia and muscle paralysis; gastrointestinal symptoms are less
common. The prognosis is favourable for patients who survive beyond 12-18 hours. In
unusual cases, because of the weak hypotensive action of the toxin, death may occur
from cardiovascular collapse despite respiratory support (CDC, 1991a, b).

Diarrhetic Shellfish Poisoning (DSP)
DSP is generally a mild gastrointestinal disorder i.e. nausea, vomiting, diarrhoea, and
abdominal pain accompanied by chills, headache, and fever. Onset of the disease,
depending on the dose of toxin ingested, may be as little as 30 minutes to 2-3 hours,
with symptoms of the illness lasting as long as 2-3 days. Recovery is complete with no
after effects and the poisoning is generally not life threatening.

Neurotoxic Shellfish Poisoning (NSP)
Both gastrointestinal and neurological symptoms characterise NSP, including tingling
and numbness of lips, tongue, and throat, muscular aches, dizziness, reversal of the
sensations of hot and cold, diarrhoea, and vomiting. Onset of this disease occurs within a
few minutes to a few hours and duration is from a few hours to several days. Recovery is
complete with few after effects and no fatalities have been reported.

Amnesic Shellfish Poisoning (ASP)
ASP is characterised by gastrointestinal disorders (vomiting, diarrhoea, abdominal pain)
and neurological problems (confusion, memory loss, disorientation, seizure, coma). The
toxicosis is characterised by the onset of gastrointestinal symptoms within 24 hours,
neurological symptoms occurring within 48 hours. The toxicosis is particularly serious
in elderly patients, and includes symptoms reminiscent of Alzheimer's disease. All
fatalities to date have involved elderly patients. The neurologic effects can persist for
years (Benenson, 1995).

Risk assessment
The public health risk from algal biotoxins in shellfish is influenced by control of harvest
because, after harvest, there are no steps that can reliably remove the hazard. Shellfish
sold in Australia are harvested from areas controlled by the Australian Shellfish Quality
Assurance Program (ASQAP) which includes both surveillance for algal blooms and
mechanisms for preventing harvest when so advised. Since the advent of QA programs,
there have been no reported outbreaks of shellfish poisoning in Australia from
commercial harvest in areas regulated by the State.
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For the qualitative assessment a framework developed by Food Science Australia is used
which employs hazard severity ratings determined by the International Commission on
Microbiological Specifications for Foods (ICMSF, 1996).
Using the FSA-ICMSF framework the risk of illness occurring if mussels are harvested
during a time when algal testing indicates that the fishery should be closed is rated as
High. This reflects the:


Severity of the hazard



Regular occurrence of the hazard in the testing regime



Lack of any step to reduce the hazard prior to consumption

Table 1: Qualitative risk estimate of likelihood of shellfish poisoning occurring from
recreational gathering or harvesting during a closure
Element
Severity
Likelihood of occurrence
Growth in product required to cause disease
Effect
of
production/process
on
pathogen/agent
Consumer terminal inactivation step
Epidemiological links
Comments
Risk rating

High
High*
None
No effect
None
Well established
Severity of the hazard, together with no
reduction during processing and preparation for
consumption lead to high risk rating
High

* Note that, normally, the state would issue public health warnings. However, illnesses in
Tasmania have occurred during closure events and when media coverage should have prevented
recreational harvest. Accordingly, the ‘high’ rating is appropriate for those who ignore warnings

Use of screening kits
The present context focuses on recurrent blooms of G. catenatum in south-eastern
Tasmania and Alexandrium tamarense on the Tasmanian east coast and in Bass Strait
(Turnbull et al. 2013).
Over the past decade a number of kits which detect shellfish toxins have been developed
with some companies having kits for several toxin groups e.g. Jellet Rapid Testing Ltd
(JRT) which markets a kit for each of PSTs, ASTs and DSTs. In general, test kits utilise
reagents which react with specific antibodies in the shellfish flesh to produce a colour
change and have a Limit of Detection (LOD) approximately 50% of the regulatory limit
of PSTs (0.8 mg/kg).
A number of companies market kits based on enzyme-linked immunosorbent assay
(ELISA) technology. These kits require preparation which requires laboratory skills and
knowledge e.g. the Ridascreen Fast PSP SC requires sample preparation which includes
homogenization of the flesh, boiling in Hydrochloric Acid, centrifugation and dilution.
By contrast, the JRT kit is a lateral flow device (similar to pregnancy test kits) which
relies on a colour change; sample preparation is straightforward and requires minimal
laboratory skills and knowledge.
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For this reason the JRT kit has received considerable evaluation as a primary screen for
presence of PSTs. In 2006 the Centre for Environmental Fisheries & Aquaculture
Research (CEFAS) undertook a large trial involving the full range of PSTs, both in a
laboratory setting using standard toxins and in a practical setting using shellfish
samples. The evaluation raised problems:


Inability to detect low concentrations of two PSTs, (Neosaxitoxin and
Gonyautoxins1 and 4).



Difficulties in interpreting the result.

The CEFAS investigation resulted in withdrawal of the JRT kit from use by Official
Control (OC) laboratories.
However, since the CEFAS investigation there have been numerous reports where
regulatory authorities have proposed that businesses use the test kits for primary
screening, implying improvement in the reliability of the test, post-CEFAS.
For example, the UK Food Standards Agency (FSA, 2014) in the UK have recently
published a guidance document for businesses based a ‘traffic light’ approach to
monitoring algal concentrations and detection of shellfish toxins in meat. The advantage
of using a PST kit such as the JRT is that most tests for PST will be negative and the kit is
a quick, cheap alternative to the ‘gold standard’ mouse bioassay (MBA) and other
chromatographic-mass spectrometric methods.
Other kits e.g. Abraxis http://www.abraxiskits.com/products/algal-toxins/ ELISA based
with a spectrophotometer detection system give semi-quantitative results.

Australian context
Current turn-around-times for laboratory analysis of PSTs are 2-3 days plus transport
with a cost up to $540 each; by contrast, test kits are available at around $30 each and
give a ‘result’ within one hour of harvest. Test kits allow farmers to reduce business risk
by giving a rapid screen of product due to be harvested, and allow results prior to
harvest or prior to transporting product to market. Verified screening tests also have
the potential to be used by regulators to reduce analysis costs, and improve public
health outcomes through faster turn-around times.
However, there are aspects which require resolution:
1. There are numerous PSTs with similar chemical composition (called congeners)
but highly variable potency. Screening kits have differing reactivity to the
congeners, which often does not reflect the potency. This results in the potential
for false positives, and more importantly false negatives.
2. Are the kits able to reliably detect toxins most likely to occur in all Australian
waters? If they don’t then false positives and false negatives will impair the
performance of the kit.
3. Can the rapid test be absorbed into regulatory requirements, and what is required
for verification of this?
4. An FRDC research project currently underway in Tasmania will be
developing potential screening techniques for use with Alexandrium
tamarense.
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Recommendations
In the UK, the Food Safety Authority is currently reviewing commercially-available kits.
SafeFish will liaise with the FSA and inform them of the findings identified from work
scheduled to take place in Tasmania in August, 2014.
Based on these studies it is recommended that SafeFish work in conjunction with
ASQAAC and other stakeholders to resolve the range of issues (including those listed 1-3
above) needed before test kits can be used both for on-farm screening and for
regulatory purposes.
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Issues Sheet: Sulphites in canned abalone
The issue
A risk assessment of sulphites in Australian canned abalone has been undertaken for the
Australian Seafood CRC (Dobson, 2011). The assessment focused on the major markets
for Australian canned abalone: China and Hong Kong, Singapore and Japan, which
received 49%, 33% and 7% respectively, of the estimated 530,000kg of canned abalone
meat exported in 2010.
The issue is that China’s food regulations do not permit the presence of sulphite in
canned abalone; by contrast, Australian regulations allow 1,000 ppm (mg/kg) and
enforcement of the 0 ppm level has resulted in rejection at the Hong Kong border.

The Dobson risk assessment
The assessment gathered and analysed a great deal of key information using risk
assessment steps recommended by Codex Alimentarius: Hazard Identification, Hazard
Characterisation, Exposure Assessment and Risk Characterisation.
The assessments lacks a Statement of Purpose and it is construed that the intention was
to estimate the risk of Chinese consumers taking in more than the Accepted Daily Intake
(ADI) of sulphite from a meal containing abalone.

Exposure: sulphite levels in exported canned abalone
Abalone used for canning are the Australian species Haliotis rubra (blacklip), H.
laevigata (green lip), H. roei and H. conicorpora (brown lip) plus the New Zealand
species H. iris (paua).
Physical processes such as rumbling, scrubbing, water blasting and trimming often
remove surface pigment to produce the desired creamy/yellow appearance, with
sulphite addition needed only to prevent oxidation of blood pigment (haemocyanin). In
the case of paua, however physical processes are insufficient to remove pigment and
high concentrations of sulphite are used as a bleaching agent.
Following a survey of seven Australian canners it appears that:


A small proportion has zero added sulphite



The majority of product from Australian species has <30ppm sulphite



A proportion has 30-300 ppm



A proportion has 101-300 ppm



Canned paua concentrations could be >300 ppm

Unfortunately, for commercial reasons no quantitative data were provided which would
allow a distribution of sulphite levels in exported canned abalone.

Exposure: serving sizes
No data were available on the quantum of abalone consumed in various meals and the
assumption was made that 100g was the most likely serving size. This seems rather high
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given that the approximate 220g of meat contained in a can would serve only two
people.
A 100g serving size would provide 2,600,00 servings to Chinese consumers and
1,750,00 servings to Singaporean consumers with around 900,000 servings to
consumers in Japan, Taiwan, USA, Canada and various Asian countries.

Exposure: likelihood of consuming more than the ADI
It was assumed that sulphite-intolerant consumers would be aware of the potential
presence of sulphite and would avoid the product. Therefore only sulphite-tolerant
consumers are at risk, for whom the ADI calculated by WHO (1999) is 0-0.7 mg/kg body
weight.
In Table 1 are presented total intakes of sulphite in meals which vary in concentration
(ppm) and mass (g). As may be seen from Table 1, the ADI is never exceeded for
consumers eating 100g abalone with up to 30 ppm sulphite. For consumers weighing
more than 40kg it is estimated that they would never exceed the ADI even if they ate
100g abalone with 300 ppm sulphite.
For the at-risk group between 10-40kg body weight, the ADI if the serving size is 50g is
a problem only when consumers weighing 10kg eat abalone with a concentration of 300
ppm.
Table 1: ADIs for consumers differing weight plus quanta consumed with varying
intakes of abalone and concentrations of sulphite

Body weight (kg)
10
20
30
40
50
60
70
80
90
100

ADI (mg)
7
14
21
28
35
42
49
56
63
70

Serving size (g) and concentration of sulphite (ppm)
100g
50g
100g
50g
100g
30 ppm
30 ppm
100 ppm 100 ppm 300 ppm
3
1.5
10
5
30
3
1.5
10
5
30
3
1.5
10
5
30
3
1.5
10
5
30
3
1.5
10
5
30
3
1.5
10
5
30
3
1.5
10
5
30
3
1.5
10
5
30
3
1.5
10
5
30
3
1.5
10
5
30

50g
300 ppm
15
15
15
15
15
15
15
15
15
15

Risk characterisation for sulphite-tolerant consumers
Risk factors are:


Low body weight consumers



New Zealand paua

Unfortunately, no data are available on the distribution of sulphite concentrations in
exported canned abalone or on serving sizes in various meals containing abalone. There
is also the likelihood that sulphite concentrations would be reduced in meals which are
cooked, though no data could be found to service the risk assessment.
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Recommendations
There are numerous data gaps surrounding consumption data and serving sizes of
abalone both in Australia and in the main export markets EU and China. The specific
data gaps are:
1. The proportion of the EU and Chinese populations that consume abalone.
2. The abalone tissues consumed by EU and Chinese populations.
3. Serving sizes of abalone in the EU or China.
4. Frequency of abalone consumption by EU or Chinese consumers.
Accordingly, and in order to conduct robust and accurate risk assessments around food
safety issues it is recommended that these data gaps be eliminated.
In addition, given differences in preparation and use of products in Australia compared
with other export markets such as China and Hong Kong there is a need to also identify
this information for different target markets.
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Part 4: Short Summaries of Current Work

Information Sheet: Norovirus (NoV) and Hepatitis A
Virus (HAV)
Background
In the 2010 SafeFish prioritization process, a hazard sheet which included a qualitative
risk assessment was created for Norovirus and Hepatitis A Virus to demonstrate the
effect of foodborne viral infections associated with consuming Australian seafood. This
information sheet serves to provide an update on the state of this issue since the hazard
sheet was created in 2010.

Current Research
SARDI is currently undertaking the following research relating to Norovirus and
Hepatitis A Virus:

ASCRC Project 2011/726: Virus Infectivity Project
The Australian Seafood CRC funded project 2011/726 entitled “Wanted dead or alive:
novel technologies for measuring infectious norovirus particles” is a collaborative project
between SARDI Food Safety and Innovation, and the University of Adelaide, Institute of
Photonics and Advances Sensing. The aim of the project is to develop a novel biosensor
of the detection of norovirus in oysters. SARDI has developed non-infectious norovirus
(NoV) virus like particles which are antigenically indistinguishable from the infective
targets. SARDI has also developed several viral recognition approaches based on
capture of virus by antibodies, human histoblood group antigens and aptamers (highly
specific short nucleic acid sequences which act like antibodies). The University of
Adelaide is incorporating these detection approaches into a surface plasmon resonance
optical fibre-sensing platform, which will hopefully enable detection of NoV in real time
from samples.
This projects aims to address the issue of poor sensitivity of the current international
method for norovirus detection, and the need to be able to measure infectious vs noninfectious viral particles.

FRDC Project 2013/234: Survey of Foodborne Viruses in Australian Oysters
The Fisheries Research and Development Corporation (FRDC) have funded project
2013/234 entitled “Survey of foodborne viruses in Australian Oysters”. This project is
jointly funded by FRDC, NSW Food Authority (NSWFA), South Australian Shellfish
Quality Assurance Program (SASQAP), South Australian Oyster Research Council
(SAORC), and the Tasmanian Oyster Research Council (TORC)/Tasmanian Shellfish
Executive Council (TSEC). The overall aims of the project are to:


Design a statistically robust survey to evaluate virus occurrence in oyster growing
areas in NSW, Qld, SA and Tas



Identify the prevalence of human norovirus (NoV) and hepatitis A virus (HAV)
associated with Australian oysters at harvest
52



Use the survey results to support trade and market access of Australian oysters.

Currently there is little information on the baseline level of viruses in Australian oysters,
although a pilot project that targeted two high-risk areas indicated a low prevalence
(<2%). Similar surveys have been undertaken worldwide, including in the USA, UK,
France, China and NZ and have been used to develop or implement regulation. Further
information on the project and a fact sheet can be found at Oysters Australia
http://oystersaustraliablog.org.au/green-light-for-new-rd-projects/

Future research need
SafeFish should keep abreast on the international debate currently occurring around
potential regulations for norovirus and hepatitis A virus in oysters.
Once finalised the viral survey should inform discussions in Australia around the
appropriate level of risk management required.
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Information Sheet: Marine Biotoxins in Non-traditional
Vectors
Hazard Identification
Paralytic shellfish toxins (PSTs) are a major group of biotoxins produced by
dinoflagellates in marine environments. PSTs have potential severe impacts on human
and marine fauna if they consume seafood that have accumulated significant levels of
these toxins. There are more than 20 known PSTs, with saxitoxin (STX), neosaxitoxin
(NEO) and the gonyautoxins (GTX2, GTX 2, GTX 3, GTX 4) believed to be the most potent
analogues (Llewellyn et al. 2006). The global annual economic loss to aquaculture and
wild shellfish fishery harvesting from marine harmful algal blooms (HABs) has been
recently calculated at US $895 million (Hoagland & Scatasta 2006).
PSTs were discovered in abalone in Spain and South Africa in the 1990s at levels of
concern for human health. Following this, a trade mission from the European
Commission (EC) in 2007 that evaluated the control systems in place for seafood in
Australia found that abalone should undergo official controls equivalent to those of
bivalve molluscs. This meant that abalone being exported from Australia to the
European Union (EU) were required to be taken from classified production areas that
had microbiological, chemical and biotoxin monitoring programmes in place to control
the food safety risks. Thus, from 2007-2010 Australian abalone was not eligible for
export to the EU due to requirements to intensively monitor the coastline for
contaminants, including marine biotoxins.
In May 2011, paralytic shellfish toxins (PSTs) were discovered in high levels in wild
abalone (Haliotis rubris) harvested from the D’entrecasteaux Channel in Tasmania. This
caused cessation of harvest from several productive fishing zones that usually
accounted for ~8% of Australian production per annum.
In October 2012, Japanese import authorities detected PSTs in a consignment of mussels
(Mytilus edulis planulatus) harvested from the east coast of Tasmania. It became
apparent that the mussels had bioaccumulated PSTs through feeding on a bloom of the
dinoflagellate Alexandrium tamarense. Following this detection, subsequent testing of
other species from the affected region in Tasmania identified PSTs in southern rock
lobster (J. edwardsii), scallops (Pecten fumatus) and Pacific oysters (Crassostrea gigas) as
well. The rock lobster fishery spans most of Tasmania, South Australia, New South
Wales and New Zealand. Most of these areas have experienced the PST producing
species resulting in PST contamination of shellfish and/or crustaceans. This issue poses
significant potential economic loss to the rock lobster, abalone and other seafood
industries; the Tasmanian A. tamarense event resulted in losses in the vicinity of $8.6
million AUD (direct cost through recall and lost sales), and scientific data is critically
needed to assist in minimising such losses in future years.

Marine Biotoxin Data
The majority of information on marine biotoxins in Australia comes from commercial
bivalve mollusc monitoring programs. Marine biotoxins are concentrated by bivalve
molluscs through their filter feeding action, thus posing a consumption risk to humans.
Studies on shellfish toxins in Australia began in the mid 1980’s when PSTs disrupted
commercial shellfish operations in Tasmania, and were also found in Victoria and South
Australia (Hallegraeff, Steffensen, & Wetherbee, 1988).
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Commercial shellfish operations in Australia are required to monitor and manage this
risk, in line with the guidelines in the Australian Shellfish Quality Assurance Operations
Manual (Anon, 2009). Monitoring occurs through examining water samples for
causative algae, and shellfish meats for the relevant biotoxins. Growing areas are closed
when phytoplankton action levels (PALs) are exceeded, or biotoxins are detected above
levels set in the Australia New Zealand Food Standards Code (FSANZ, 2013). Shellfish
quality assurance programs in each state thus provide the best source of information on
the distribution of marine biotoxins potentially capable of causing shellfish poisoning
syndromes in Australia. Generally this information is limited to areas where commercial
bivalve molluscs are produced, but may be supplemented by research studies, or
monitoring results in recreational areas.
Following the May 2011 detection of marine biotoxins in abalone from Tasmania, it was
identified that there was a lack of protocol around incident response management. As a
result of this a draft Abalone Biotoxin Management Plan (ABMP) was developed to
protect abalone consumers from the effects of Paralytic Shellfish Poisoning, and is under
discussion. A biotoxin management plan for rock lobster on the east coast of Tasmania
has also been developed and implemented by the Department of Primary Industries
Parks Wildlife and Environment. Monitoring conducted as part of the TSQAP provides
an early warning of impending closures, allowing harvesters and processors an
opportunity to implement appropriate management options. Currently Tasmania is the
only state to have such a plan in place to deal with issues such as this when they arise.

Current Research
SARDI is currently undertaking the following research on marine biotoxins in abalone
and rock lobsters:

ASCRC Project 2010/737: Market Access for Abalone - Biotoxins
The project consists of a baseline survey conducted to determine the prevalence of PSTs,
ASTs and DSTs in Australian wild caught abalone. The propensity for abalone to
concentrate marine biotoxins was investigated through sampling during four PSTproducing phytoplankton blooms (three in Australia and one in New Zealand) and one
DST-producing bloom in New Zealand. Abalone and bivalve samples were taken in the
lead up to the bloom events to establish residual baseline levels. Following this, abalone
sample collection was undertaken when toxin-producing plankton were detected at
high levels in the water and when bivalve shellfish were known to be contaminated (via
the routine state bivalve shellfish monitoring programs). Abalone samples were then
taken on multiple occasions throughout the blooms. The foot and visceral portions of
the abalone were tested separately to determine comparative rates of accumulation and
depuration in each tissue.
Preliminary studies were undertaken to determine the most appropriate way to
investigate the impact of canning on PST levels in abalone. Results informed an
experimental approach which was to be undertaken if PSTs were detected at high levels
in abalone throughout the duration of the project.
The final component of the project was to undertake a risk assessment a for each toxin
group in Australian abalone and New Zealand paua.
The objectives of this project are as follows:

55

1. This project aimed to reduce technical barriers to trade for Australian abalone in
key markets such as China, Japan and the EU. This was delivered by using the risk
assessment output of the project to negotiate risk based international biotoxin
standards (at Codex).
2. A secondary aim of this project was to enhance R&D capability on marine
biotoxins and market access in Australia. This project was a collaborative effort
between experienced NZ researchers in this field and Australia, in order to
facilitate knowledge transfer to assist in capability building for broader industry
benefits in Australia.

ASCRC Project 2013/713: Understanding and reducing the risk of paralytic shellfish
toxins in Southern Rock Lobster.
This project aims to identify how rock lobsters accumulate PSTs (e.g. trophic pathways)
and investigate the elimination of the toxins by undertaking controlled in-tank uptake
and depuration trials. In addition to this, validation studies using uptake of biotoxins in
sentinel species (e.g. farmed or wild caught mussels) will also be undertaken to help to
underpin/identify future management strategies to indicate risk of toxic events. A risk
assessment providing an estimate of the probability of illness associated with PSTs in
rock lobster and an evaluation of an appropriate regulatory limit for this toxin in this
species will also be undertaken.
The objectives of this project are as follows:
1. To provide management options for industry to reduce the impacts of algal
blooms. These options will potentially include: in-tank elimination conditions,
testing of sentinel species to obtain early warnings etc.
2. To reduce technical barriers to trade for Australian rock lobsters in key markets
through using the risk assessment output of the project to negotiate risk based
standards.
3. To enhance Research & Development capability on marine biotoxins and market
access in Australia.

Current SafeFish Activities
SafeFish are currently undertaking state visits to meet with key stakeholders (industry,
regulators, scientists, chief health officers etc.) to discuss incident response
management and highlight the lack of formalized protocol that exists when a
health/market access event such as the recent marine biotoxins incident arises.
SARDI are also in the final stages of finalizing a new risk-ranking project through the
FRDC biotoxin management project in Tasmania. This project will involve SARDI
conducting a risk ranking of seafood species on the east coast of Tasmania with respect
to marine biotoxins. It will look at their ability to accumulate marine biotoxins and the
potential impact of this on recreational and commercial fisheries.

Recommendations
The issue of biotoxins in non-traditional vectors is receiving increased awareness
amongst industry, regulators and consumers. SafeFish should keep abreast of
international developments in this area, as well as concurrent national work on
cyanotoxins and ciguatoxins.
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The Australian Marine Biotoxin Partnership that was pulled together by SafeFish to
encourage a marine biotoxin analytical laboratory capability in Australia should be
further developed to address these national issues in a collaborative manner, involving
all stakeholders.
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