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1. Abstract

The yeast Saccharomyces cerevisiae plays important roles in the production of not only ethanol but also various metabolites involved in the aroma and taste of alcoholic beverages such as beer and wine. Thus, the quality of
alcoholic beverages is strongly dependent on the metabolic characteristics of yeast, and nitrogen availability is one of the crucial factors in fermentation. While not a true amino acid but an imino acid, proline is the most abundant
amino acid, and represents a potentially effective source of nitrogen. However, typical beer yeasts cannot assimilate proline during fermentation, leading to the high accumulation of proline in finished beer. An excess of residual
proline results in risk of proline-polyphenol hazes, and a bitter and mild acidic taste. The purpose of this project is to determine whether beer- or wine-associated yeasts, including both Saccharomyces and non-Saccharomyces,
could utilize proline, which could improve the fermentation and final quality of beer. We first developed and validated a colorimetric assay using the dye Isatin to quantify proline in liquid growth media. Using this protocol, we found
that proline was not consumed in Synthetic Complete media inoculated with an ale strain of S. cerevisiae, while the media inoculated with a Lachancea thermotolerans strain that previously known to assimilate proline had no residual
proline. After this method validation, 208 additional yeasts of beer or wine origin from Phaff Yeast Culture Collection (phaffcollection.ucdavis.edu) were subjected to the screening. These included commercial brewing and wine strains
as well as research isolates. Twenty-six strains consumed more than 60% of the proline from the original media, while the ale strain was unable to consume proline. To determine whether yeasts that able to consume proline could
produce ethanol in wort, seven of the 26 strains, all of species S. cerevisiae, were used to ferment 10°Plato wort produced from dry malt extract. With Gravity and ABV were recorded each day, we found two of these strains
produced 3.62 % and 2.68 % (v/v) alcohol after 10 days fermentation. These results suggest that the two proline-utilizing strains may contribute to improvements in brewing. Our next approach will include scaled-up fermentation
trials to explore how these yeasts reduce to the risk of negative proline effects such as proline-polyphenols hazes.

2. Introduction 5. Results of the 15t and 2" screening
Residual proline was measured after two days growth in SC media that initially contained
Amino acids composition in wort Amino acids consumption 1,000 mg/L proline. Strains exhibiting less than 400 mg/L of residual proline after 2 days
growth were selected and subjected to the 2nd screening, in which proline consumption was
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6. Beer fermentation test with proline utilizing S. cerevisiae
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Collection, the 4th largest public wild yeast collection in the

world with over 1,000 yeast species and over 9,000 strains.
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to utilize proline even under wort condition. Further process development is needed.
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