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Danielle Sherman
Chemistry Seminar (Friday)
Abstract and Title

Production of esters by Saccharomyces cervisiae fermentation of different fusel alcohols

A reaction between fusel alcohols and Acetyl-CoA and Acyl CoA in Saccharomyces
cervisiae uses ester synthase enzymes, such as alcohol acetyltransferase (AATase), to produce
esters. Fusel alcohols are a mixture of many alcohols that are produced during fermentation.
Both the type of fusel alcohol and strain of yeast factor into which esters will be produced during
fermentation. Esters are essential to the final flavor determination of the beer and with many
factors affecting their production, problems can occur in a hurry. Low ester production could
cause a poor flavor profile and cost brewers money and time if the beer is unusable and cannot
be sold. This research has been dore in an attempt to compare yeast strains with similar types of
produced esters, resulting in similar flavor profiles, and then factor in other characteristics such
as price. This will allow the determination of which yeast, or combination of yeasts, would be
most cost effective, resistant to diseases or temperature changes, and still give the same flavor
profile. Several experimental setups were constructed in attempt to efficiently produce and
characterize esters. S. cerevisiae was incubated with a fusel alcohol in aerobic conditions for 12-
24 hours. The alcohols and esters were then extracted with pentane for gas chromatography mass
spectroscopy (GC-MS) analysis. Data analysis has shown that we cannot jump into the pathway
at this point, but instead must back up and try to influence fusel alcohol production at earlier

points in the pathway. Most samples have shown little to no esters that can clearly be identified



from their precursor alcohol. Research is currently being done, and will continue in the future, in
order to find the best experimental method for ester production. Once that is accomplished,

different strains of yeast will be tested to see what esters are produced by the different strains.
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Infroduction to Research

» Goal:

» Compare yeast strains with similar types of produced
esters, resulting in similar flavor profiles.

» Determine which of these yeast, or combination of yeasts,
has the best desirable characteristics overall



Background

» Esters are what give beers their fruity and floral tfones!

» Ester production is affected by yeast strain,
temperature, genetic modifications, and other factors!

» Fusel alcohols are a combination of many alcohols, O
specifically butanol and amyl alcohol isomers3 ”
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Background

» AMino acid catabolism via the Ehrlic pathway is responsible for the fusel
alcohols. 2

Amino acid
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Background

» Fusel alcohols and Acetyl-CoA and Acyl CoA use the ester
synthase enzymes such as alcohol acetyliransferase (AATase)
to produce esters.?

Acetyl-CoA

Fusel alcohol \ > Acetate ester

Ester
Synthase
Enzymes

CoA-SH
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Experimental Procedures

» Yeast was allowed to ferment with a known fusel alcohol for a
time ranging from hours to days in a synthetic media

» 250mL flasks were autoclaved and 100mL synthetic media, TmM
acetate, 0.5g yeast, 0.5mM concentration of fusel alcohol, and @
pentane overlay were added to the flask.

» Solutions were disturbed with airflow

» The pentane overlay was analyzed using GC-MS
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Results

» There are two reasons why are not seeing our desired ester
compounds

» 1. Volatfility
» 2. The yeast is not using the added fusel alcohol



Experimental methods

» 0.100g yeast was fermented with 0.0167g yeast nitfrogen
base, 0.200g amino acids, 0.200g glucose in 10mL
solution

» The samples were bubbled with N, gas for 2 minutes

» After, the solutions were left 1o ferment on shaker table
for 3-5 days.



Results
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Going Forward

» Fusel alcohol synthesis using a variety of different yeasts
and four branched amino acids

» Extract the resulting fusel alcohols with pentane and
analyze using GC-MS

» Track the fusel alcohols synthesized by the yeast info
their corresponding esters



Conclusion

» The ester synthesis pathway is more complicated than
originally thought

» Fusel alcohol production by amino acid degradation has so
far proven successful

» There is more work to be done before the final goal can be
reached
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