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1. Which enzyme enables yeast to use sucrose for fermentation?  Yeast cannot directly ferment sucrose (Chua et al., 2018). First of all, invertase enzyme hydrolyses sucrose to glucose and fructose. Then the zymase enzyme ferments the glucose (Mahulette & Astuti, 2020).
2. What is the function of Lactaid/lactase? 
Lactaid implies a group of products that contains lactase enzymes. Lactase enzymes hydrolyze the lactose to glucose and galactose which can be later fermented (Felicilda et al., 2016. Lactose is usually present as a disaccharide in dairy products (Kittibunchakul et al., 2019).
3. As a scientist, you are tasked with determining the best substrate for fermentation in yeast.  You will test glucose, sucrose, galactose, lactose, and lactose in the presence of Lactaid.  Design your experiment.  How will you test fermentation rates in yeast?  
Be sure to include your control(s), independent variable(s), and dependent variable(s).
[bookmark: _Hlk66151528] The fermentation rate of yeast will be tested by the volume or the mass of carbon dioxide gas produced in the experiment and the amount of alcohol produced. The controls of the experiment will be tubes containing water. The independent variable of the experiment will be the type and concentration of sugar, time, pH, and temperature while the dependent variable will the yeast concentration.
4. Form a hypothesis AND make a prediction of the rate of fermentation when glucose is used as a substrate.  
Hypothesis: Null; Glucose fermentation will occur at a faster rate when compared to other substrates 
Alternative; Glucose fermentation will not occur at a faster rate when compared to other substrates
Prediction: Glucose fermentation will occur at a faster rate when compared to other substrates 
5. Form a hypothesis AND make a prediction about the rate of fermentation when sucrose is used as a substrate.  
Hypothesis: Null hypothesis; Sucrose fermentation will occur at a slow is when compared to other substrates
Alternative; Sucrose fermentation will occur at a higher rate when compared to other substrates
Prediction: Sucrose fermentation will occur at a slow are when compared to other substrates
6. Form a hypothesis AND make a prediction about the rate of fermentation when galactose is used as a substrate.
Hypothesis: Null hypothesis; Fermentation of galactose will occur at a faster rate when compared to lactose
		Alternative hypothesis; Fermentation of galactose will not occur at a faster rate when compared to lactose
Prediction: Fermentation of galactose will occur at a faster rate when compared to lactose
7. Form a hypothesis AND make a prediction about the rate of fermentation when lactose is used as a substrate.  
Hypothesis: Null hypothesis; 
Alternative hypothesis; Fermentation of lactose as a substrate is a high-rate process when compared to the rate of fermentation of simple sugars substates.
Prediction: Fermentation of lactose as a substrate is a slow rate process when compared to the rate of fermentation of simple sugars substates.
8. Form a hypothesis AND make a prediction of the rate of fermentation when lactose is used as a substrate when lactase is present.
Hypothesis: Null hypothesis; fermentation of lactose when lactase is present is a fast rate process when compared to the absence of lactase enzymes.
Alternative hypothesis; fermentation of lactose when lactase is present is a slow rate process when compared to the absence of lactase enzymes.
Prediction: fermentation of lactose when lactase is present is a fast rate process when compared to the absence of lactase enzymes.



References
Chua, J. Y., Lu, Y., & Liu, S. Q. (2018). Evaluation of five commercial non-Saccharomyces yeasts in the fermentation of soy (tofu) whey into an alcoholic beverage. Food Microbiology, 76, 533-542.
Felicilda-Reynaldo, R. F. D., & Kenneally, M. (2016). Digestive enzyme replacement therapy: pancreatic enzymes and lactase. Medsurg Nursing, 25(3), 182.
Kittibunchakul, S., Pham, M. L., Tran, A. M., & Nguyen, T. H. (2019). β-Galactosidase from Lactobacillus helveticus DSM 20075: Biochemical characterization and recombinant expression for applications in the dairy industry. International journal of molecular sciences, 20(4), 947.
Mahulette, F., & Astuti, D. I. (2020). The optimization of the Ambonese arrack fermentation using co-culture Pichia polymorpha and Kloeckera javanica. Biodiversitas Journal of Biological Diversity, 21(7).





1

