Novel winemaking microbes for your tool kit
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1. Introduction
o Winemakers often use commercial yeast cultures due to their desirable and predictable fermentation characteristics
o Even so, challenges still exist, such as loss of varietal character, production of acetic acid, and presence of spoilage organisms such as
Brettanomyces
o Novel strains with useful properties, such as those capable of alleviating these challenges would be of great benefit to winemakers
o We have bioprospected microbes from diverse sources and tested these for useful properties
Insect habitats

2. Objectives and Methodology
This project seeks to identify yeasts with novel useful properties, such as:
o high beta-glucosidase production, to release more varietal-related
aroma compounds
o acetic acid utilisation, to reduce volatile acidity
o inhibition of Brettanomyces growth and thus reduction of volatile phenol
“Brett character”
Microbial strains were collected from various sources (Fig. 1) and species
identified by ITS PCR
o Useful properties were evaluated with high throughput enzymatic
assays, fermentations and sensory analysis
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3. Key Findings
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Fig. 1 Bioprospecting for a diverse microbial collection

Novel yeast have up to seven-fold more beta-glucosidase activity than commercial strains (Fig. 2) and increased floral/perfume and lychee flavour (Fig. 3)
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Fig. 2 Beta-glucosidase production in synthetic
medium of key yeast isolates:
A: Debarymyces hansenii (Arb 6)
B: Aureobasidium pullulans (Arb 70)
C: Wickerhamomyces anomalus (EF7_L2)
D: Hanseniaspora uvarum (GBMI)
E: Saccharomyces cerevisiae (Lalvin EC1118™)
F: Hanseniaspora uvarum
**** statistical significance at p < 0.0001
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Novel yeast inhibit
Brettanomyces growth (Fig.4)
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Novel yeast reduce acetic acid by 0.3 - 0.8 g/L (Fig.5)
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Fig. 4 Two yeast strains, Arb 26 (Penicillium
glabrum) and Arb 67 (Saccharomyces cerevisiae)
inhibited the growth of AWRI 1613 (Brettanomyces
bruxellensis) on malt agar
Note that zone of clearing around Arb 26 or Arb 67
colony indicates inhibition of Brettanomyces
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Fig. 5 Residual acetic acid
during fermentation with Arb 7
(Debarymyces hansenii), Arb 8
0.0
(Debarymyces hansenii) and
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4. Conclusion

o A collection of over 500 environmental
isolates from plants, insects and active
fermentations was constructed
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Fig. 3 Spider plot of mean
intensity scores for aroma,
flavour (F), taste and mouthfeel
attributes of Gewürztraminer
wine fermented by Arb 6, Arb 70
and Lalvin EC1118™. *statistical
significance at p < 0.05

o This includes yeasts:
o with high beta-glucosidase activity that
also impacts wine flavour
o that inhibit Brettanomyces growth, and
o reduce acetic acid during fermentation
o Further research continues to develop
these for commercial use

This work is supported by
Wine Australia (UA 1803-2.1)

