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Biology 160: General BiologyAbstract

In this study, we explored the fermentation rate of 4  wine yeast strains 
mixed with 10ml of sucrose over a 4-week period to identify the optimal 
fermentation rate that yeast growth would plateau. Contrary to our hypothesis 
predicting a 'golden zone' of the halt of fermentation, yeast populations 
continued to grow without any stopping points. The significance of our work 
lies in its application to the alcohol industry, offering insights into the 
optimization of wine production processes. By documenting the unanticipated 
continuous growth of yeast under these conditions, our findings challenge 
existing assumptions and highlight the need for further investigation into the 
variables affecting wine yeast fermentation rates."

Introduction 
This research project investigated primarily one question, “at what point 

does yeast reach its optimal fermentation rate during the fermentation process”. 
We hypothesized that our yeast would reach a “golden zone” of fermentation 
where its fermentation rate was at its highest and would shortly after begin to 
slow. The importance of our project is to the wine and alcohol industry 
affecting such importance aspects as production time and cost. 

Methods 
Materials & Location
    This study was conducted at Whatcom Community College in Bellingham, 
Washington, from February 13 to March 5. We utilized four strains of activated 
dry wine yeast: Premier Rouge, Premier Blanc, Premier Classique, and Premier 
Côte des Blancs. Each strain was fermented in flasks with sucrose, using 
fermentation tubes, and pipettes for precise measurements. Periodically, the 
setups were placed in a dedicated fermentation area at controlled conditions for 
30-40 minutes to simulate optimal fermentation environments. This setup 
enabled the observation of yeast growth and fermentation dynamics over a 
four-week period.
Procedure

In this study, activated dry wine yeast strains—Premier Rouge, Premier 
Classique, Premier Blanc, and Cote de Blancs—were cultured in flasks with a 
prepared sucrose solution to initiate fermentation. Starting from this setup, we 
introduced sucrose weekly into each flask to sustain the fermentation process. 
These flasks were then placed in a controlled fermentation area for 30-40 
minutes at each interval to ensure optimal fermentation conditions. Over a 
four-week period from February 13 to March 5, we monitored and measured 
the fermentation rates, documenting the yeast's response to the sucrose 
substrates to assess their growth and fermentation dynamics comprehensively.
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Discussion
Our study investigated the fermentation dynamics of 4 strains of 

activated dry wine yeast over a 4-week period using sucrose and fructose 
substrates. Overall, our findings partially support our original hypothesis. 
While variations in fermentation rates among yeast strains were 
observed, the introduction of fructose did not consistently increase 
fermentation rates as expected.

Our results found that factors beyond substrate availability effect 
fermentation dynamics, such as genetic variations among yeast strains 
and environmental conditions. Our study aligns with previous research, 
talked about in “The Role of Yeast in Winemaking” (Grapeworks, 2023), 
indicating the complexity of yeast fermentation and the need to consider 
multiple variables when working with different yeast strains in the wine 
industry. 

One limitation of our study is the relatively short fermentation period, 
which may not capture long-term effects. Additionally, controlled 
conditions may not fully replicate real-world environments, impacting 
the generalizability of our findings.

Future research could explore the long-term effects of substrate 
availability, investigate genetic mechanisms underlying fermentation, 
and incorporate real-world fermentation conditions and sensory analysis 
to enhance understanding.
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