Applications of Anaerobic Respiration - MAKING WINE
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BACKGROUND:

Yeasts are unicellular, eukaryotic organisms classified in the kingdom Fungi, with about 1,500 species currently described.    Most reproduce asexually by budding, although a few do so by binary fission.  The yeast species Saccharomyces cerevisiae has been used in baking and fermenting alcoholic beverages for thousands of years.  Yeasts are chemoautotrophs as they use organic compounds as a source of energy and do not require sunlight to grow. Carbon is obtained mostly from hexose 6 carbon) sugars such as glucose and fructose, or disaccharides (double sugars) such as sucrose and maltose.  Alcoholic beverages are defined as beverages that contain ethanol (C2H5OH). This ethanol is almost always produced by fermentation - the metabolism of carbohydrates by certain species of yeast under anaerobic or low-oxygen conditions. Beverages such as wine, beer, or distilled spirits all use yeast at some stage of their production.
OBJECTIVE:

In this exercise, you will demonstrate alcoholic fermentation by yeasts.

MATERIALS: (per Group)
· Two, clean and sterilized 1000ml Erlenmeyer flasks

· Aquarium airline tubing

· Scissors

· Rubber, one-hole stopper

· Sucrose
· Bottled cranberry or grape juice

· Cake of yeast

· Electronic scale

PROCEDURE:

1.  Thoroughly clean and sterilize all glassware.
2.  Combine a cake of yeast with either bottled grape juice or cranberry juice.  Mix the yeast and juice in a ratio of 5 liters of juice to one gram of yeast.

3.  Add approximately 650 ml of the juice-yeast mix to each of four 1-liter Erlenmeyer flasks (or use 1 – 2 liter recycled plastic pop bottles).

4.   Dissolve the following amounts of sucrose in each flask:

a. FLASK 1 – 75 g

b. FLASK 2 – 150 g

c. FLASK 3 – 300g
d. FLASK 4 – No Sucrose

5.  Use a strip of pH paper to measure and record the initial pH of each solution.  Also record the initial appearance and taste in Table 1.
6. Set up the fermentation apparatus as shown in Figure 1.

7.  Be sure to keep the procedure ANAEROBIC by keeping the end of the exit tube under water in the adjacent flasks.  This will prevent contamination by airborne bacteria and yeasts.

8.  Incubate the flasks at temperatures between 15oC and 22oC.  Although fermentation will continue for a month or so, most fermentation will occur within the first 14 days. Fermentation is complete when the bubbling stops.
9. To test your wine, remove the stopper and use a piece of tubing to siphon off the wine solution without disturbing the sediment in the bottom of the flask. Filter the solution through cheesecloth to remove any remaining yeast cells from the wine.
10. Taste your wine. 

11.  What differences are there in wines produced with different amounts of sugar?

12. If your wine has been contaminated with bacteria that produce acetic acid, vinegar may be formed, so it will taste sour.  Did this occur in any of your wine samples?

13. Record your results in Table 1.

TABLE 1

	Flask Number
	Amount of Sucrose (g)
	Initial pH
	Initial Appearance/Taste
	Final pH
	Final Appearance/Taste

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Questions:
1. Is yeast respiration aerobic or anaerobic?

2. What are the reactants in the yeast respiration process?

3. What are the products in the yeast respiration process?
4.  What is the energy called that is released during the yeast respiration?
5.  Does yeast respiration produce more or less energy than normal cellular respiration?  Explain your answer.
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