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Adelaide University Expands Laser Technology from Methanol Detection to Wine
Authentication
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The breakthrough builds on newly published research conducted at the University of St Andrews in Scotland in
collaboration with Adelaide University

A laser-based technology being developed at Adelaide University could soon help authorities detect deadly counterfeit
alcohol, expose wine fraud and even identify dangerous chemicals inside sealed bottles — all without opening them.

The breakthrough builds on newly published research conducted at the University of St Andrewsin Scotland in
collaboration with Adelaide University, demonstrating that a specially designed laser system can detect toxic methanol
hidden inside unopened spirit bottles, even through coloured glass.

While the latest study focused on identifying dangerous methanol contamination in whisky and other spirits, Adelaide
University researchers are already expanding the technology into new areas that could protect consumers and support
Australian industries.

Methanol poisoning remains a serious global health problem, causing hundreds of deaths each year and leaving many
more people blind or permanently injured. Counterfeit alcohol is often impossible to detect without opening the bottle and
conducting expensive laboratory tests.

The new optical technique changes that.

Using a sophisticated form of sensing known as Raman spectroscopy, researchers can read the unique chemical
"fingerprint" of a liquid through its packaging.

By combining two advanced optical techniques — carefully shaping the laser beam and subtly changing its wavelength
during measurement — the team dramatically improved the system's ability to detect tiny amounts of methanol while
filtering out interference from the bottle itself.

The technology can detect methanol at concentrations around 10 times lower than internationally recognised safety limits,
offering a fast, non-destructive alternative to conventional laboratory testing.
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Adelaide University physicist Dr Ralf Mouthaan from the Centre of Light for Life said the research was opening the door to
a much broader range of applications beyond alcohol safety.

"Being able to identify the contents of a sealed bottle without opening it has enormous potential,” Dr Mouthaan said.

"At Adelaide University we're now adapting this technology to tackle problems that directly affect Australian industries,
including wine authentication, food quality and product safety."

Researchers have already demonstrated they can capture a unique optical fingerprint of wine through the bottle, creating a
potential new weapon against wine fraud, a problem estimated to cost the global wine industry billions of dollars each year.



