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Background

• Australian wine, like wine from around the world, is subject to potential substitution

or counterfeiting in export markets.

• Public perception of counterfeiting or suspect provenance in Australian wine could

project a negative image on the reputation of Australian brands, especially in Asia.

• While some cases of fraud can be easily detected, others suggest that an

analytical approach to addressing counterfeiting is required, particularly for wine

transported in bulk or bottled wine not protected by anti-fraud devices.

• Europe has used sophisticated analytical techniques to establish wine

provenance for decades, but the applicability of these techniques to Australian

conditions has not been investigated.

• This trial assessing strontium isotope ratio and trace elements is one of the

first examples applying such an approach to a set of Australian wines.

Method

• Australian wine sourced through Wine Australia’s Export Approval team:

 194 Australian wines from 8 regions

 37 wines from 11 other countries

 Cabernet Sauvignon or Chardonnay varieties only (Pinot Noir from TAS)

• All wines prepared (by acid digestion) and analysed in clean-room conditions

• Strontium isotope ratio (87Sr/86Sr) measured by thermal ionisation mass

spectrometry (TIMS) at the University of Adelaide

• Twenty-five trace elements measured by inductively couple plasma mass

spectrometry (ICP-MS)

Next steps 

• Develop methods for additional independent variables: 11B/10B and 6Li/5Li

• Transfer 87Sr/86Sr and 207Pb/206Pb determination to simpler ICP-MS 

instruments

• Measure 18O/16O ratios in wine

• Analyse several vertical series of single-vineyard wines* to check there 

are no changes over time

• Analyse numerous varieties from several variety blocks *

• After selecting which parameters are best, analyse samples from all 

major regions that cover different bedrock types

* If you can help, please email Martin Day at the AWRI
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Figure 5. Partial least-squares - Discriminant analysis of eight Australian 

production zones coloured by Australian Crustal Elements ‘Era’ category

Conclusions

• Australia is taking steps to develop a robust authenticity toolkit without

reinventing the wheel

• The parameters selected are common to those that have been shown to

be statistically significant in studies elsewhere.

• Parameters are closely related to the bedrock where the wine-grapes

were grown.

Results: Separating Australian wine regions

Results: Separating Australian wines from other countries'

• Classification rate = 94.7%    

 187 wines out of 194 Australian correct

 30 wines out of 37 international correct

• Australian wines can be separated from other countries using a few trace 

elements and Sr isotope ratios (Figure 2). 

• This separation is independent of variety (Cabernet Sauvignon or 

Chardonnay in this study) as the red-green scatter plot shows random 

distribution (Figure 3)

• Significant discriminant variables are: 87Sr/86Sr, As, Li, Cr, Pb, Rb, V
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Figure 4. Partial least-squares - Discriminant analysis of eight Australian 

production zones

Significant parameters:
87Sr/86Sr As B Ba Co Li Mn Ni Rb Sr V Zn

Classification rate = 87.6 %

Regions in legend above with * are more 
than 90 % correctly classified
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Results: Strontium isotope ratio
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