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A U S T R A L I A N  N U C L E A R  S C I E N C E  A N D  T E C H N O L O G Y  O R G A N I S A T I O N

Seafood provenance research

Whether captured or cultured, seafood plays an important role in human nutrition. 
With thousands of tons of seafood 
imported into and exported out of 
Australia every year, a growing world-wide 
market for Australia valued at $2 billion, 
and an increased desire by consumers 
to know the origins of their food, food 
provenance research is becoming an 
increasingly important field.

Currently 44 per cent of the world’s 
fisheries are fully to heavily exploited. 
Increasing aquaculture production  
‘add values’ is one strategy to meet  
the world-wide growing demand to 
sustain consumption. The projected  
market value worldwide has been 
estimated at $151 billion (US). 

However, increasing demand for seafood 
has presented new challenges and 
concerns around food safety, quality, 
food fraud (substituting cheaper products 
for the expensive ones) and regulatory 
breaches—making seafood provenance 
a concern for consumers, producers, and 
regulatory bodies across the globe. 

ANSTO is leading a research project, in 
collaboration with the University of NSW 
and Macquarie University, that focuses 
on the novel application of nuclear 
techniques in seafood provenance and 
quality authentication. 

The overarching aim of ANSTO’s food 
provenance research project is to develop 
a quick analytical tool for seafood 
provenance and authentication. 

The research team have applied stable 
isotope analysis, X-ray fluorescence using 
ITRAX and neutron activation analysis and 
used mathematical models to determine 
the geographical origin and production 
methods of seafood. 

Two important, high-value seafood 
products, the Barramundi (Lates calcarifer) 
and Giant Tiger Prawn (Penaeus monodon) 
were collected from seven different 
geographic locations in the Asia-Pacific 
region and analysed for their isotopic 
values and elemental profiles. 

Analytical results based on limited data 
suggest that nuclear-based techniques 
can effectively distinguish whether it is 
farmed or wild-caught and, the geographic 
locations of both species with a high 
degree of accuracy (>90 per cent) and 
provide insights on quality in relation to the 
abundance of elements in the samples.  

For more information on ANSTO’s seafood 
provenance research project: 
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SEAFOOD FACTS

• Seafood is recommended as part of a nutritious diet because it is considered an essential
source of omega-3 fatty acids, protein and essential macro- and micronutrients. 

• Australia currently imports around 72 per cent of the fish we consume each year, with this 
figure is set to increase over the next 15 years.

• Fish provides about 3 billion people with almost 20 per cent of their intake of animal protein.

• The global population is predicted to reach 9.7 billion by 2050 and 11.2 billion by 2100. This 
increase will see a commensurate increase in food consumption with a large portion of this 
being seafood.

• Australian fisheries and aquaculture industries generate billions dollars for Australian 
businesses within the local economy.
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