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Surface-enhanced Raman spectroscopy for identification and
discrimination of beverage spoilage yeasts using patterned substrates
and gold nanoparticles
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Abstract

In the beverage industry, the detection of spoilpgasts such ad/ickerhamomyces anomalus
and Brettanomyces bruxellensis can be labourious and time-consuming. In the prtestidy, a simple and
repeatable technique was developed for rapid yaetsttion using a combination of patterned goldexa
surface-enhanced Raman spectroscopy (SERS) sebksaatl gold nanoparticled/. anomalus and B.
bruxellensis showed several characteristic peaks, enablingdiBerimination of these yeasts without
chemometric analysis. The control yeast used asdicator yeastRhodotorula mucilaginosa, showed 7 cell
wall-related peaks originating from lipids and hagmoteins AnalysingW. anomalus SERS spectra with
differently sized and shaped gold nanoparticleseasd®@d the benefit of using either large,
spherical, chemically synthesised gold nanoparsicte small, laser-synthesised, gold-silicon
nanoparticles for yeast detection. Additionallyethpectra showed differences in SERS signal
construction for small molecules and biologicallsgls the nanoparticles with best response in
biological cell detection did not excel in small laoule detection. The use of small composite
gold-silicon nanoparticles in combination with tBERS substrate gave distinctive spectra for atialet
yeast species.

Introduction

Yeast spoilage in the beverage industry is a cgsthplem arising from off-flavours caused by the
metabolic end products of the yeast célisLoureiro & Querol, 1999; Virgilio Loureiro, 2000). Although
yeasts are essential for making beer and wine amdften vital for forming the specific taste ofeth
beverage (Stratford, 2006; Amorim et al., 2016nsqgeasts can spoil the final products. In the tases,
yeast spoilage can lead to exploded cans of swifksiand cloudy re-fermented products with unwaratiéd
flavour in beverages (Rodriguez, Thornton & Thomta013; Stratford, 2006). The presence of a fellg ce
of a specific spoilage yeast at any stage of theufia&turing process may result in quality defebtt tare
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