NHCC Biology 1000 Life Science		Fermentation Lab Activity
Introduction
Fermentation is a process that harvests energy from food without the presence of oxygen. Normally, in cellular respiration, oxygen is the terminal electron acceptor in the electron transport chain and the product of NADH from glycolysis carries electrons to be donated in the ETC to generate more ATP by oxidative phosphorylation. 
In fermentation, glycolysis is the only step of cellular respiration that is used to generate ATP by substrate phosphorylation. In fermentation, NAD+ is the electron acceptor and is regenerated in the process. NADH, pyruvate, and ATP are products of glycolysis. In subsequent steps, the pyruvate is further broken down to acetaldehyde which is further reduced to ethanol in ethanol fermentation. Carbon dioxide is also a product. In lactic acid fermentation, the pyruvate is converted to lactic acid. Cellular respiration generates 36 ATP molecules per molecule of glucose in eukaryotic organisms. Fermentation produces only 1 or 2 ATP per molecule of glucose, so organisms will use oxygen to generate ATP whenever it is available before carrying out fermentation when oxygen is absent.  

Directions
1. Watch the 10 minute PBS video called, “Food Fermentation” found at this link: http://www.pbs.org/video/2365783146/. 
You may need to watch if more than once to get all the information.

2. Answer the following questions from the information in the video. And please use sentences and paragraphs for the answers to most questions:
a. What is the difference between canning to preserve foods and fermentations to preserve foods?



b. Describe 6 fermented foods or drinks that were discussed in the video.




c. Discuss the nature of probiotics or probiotic vegetables: what are they?




d. Explain 4 benefits of eating fermented foods or vegetables that was explained in the video, listen carefully and make sure your answers are complete.


e. Why is salt used in fermenting vegetables?



f. [bookmark: _GoBack]Define halophilic and give an example organism that is halophilic that we want in our fermented food and one that is halophobic that we do not want growing in our processed foods.




3. Design a hypothetical meal that is based on fermented foods with at least 4 items/courses/dishes/beverages etc. that are the product of fermentation. Optional - If desired – eat the meal that you plan, or one or more parts of the meal. Here are the parameters:
a. There should be 4 separate foods/dishes/items/beverages etc.
b. One should be a beverage
c. One should be a dish/food that has protein food
d. One should be a vegetable-based dish or food
Describe the menu of your meal here:

4. For each of the foods/dishes/items/beverages etc. answer the following questions and put this information in the form of a Table with a Table legend. You will make the table - The Table should have 5 columns and 5 rows. The Legend should describe the Table and be written above the Table.
a. Name of fermented food
b. What is the food made of?
c. What microbial organisms contribute to the fermentation of the food? – be as specific as you can
d. What in the classification group of the organism (what kingdom does the fermenting organism(s) belong to?
e. What type of fermentation (lactic acid or alcoholic or other) is used to make the food?
Insert your Table here:












Questions:
1. Is fermentation an aerobic or anaerobic process? – Explain. 
2. What sugar is fermented in cellular fermentation? – Explain. 
3. What are the products of ethanol fermentation in yeast? – hint, your text will help.
4. What are the products of lactic acid fermentation in bacteria?  - hint, your text will help.

Conclusions:
Write a paragraph that summarizes your experience with this lab. In the conclusion you should include what you learned about fermentation and you should focus on what you learned about the fermentation process in the foods that were part of your fermentation meal. Differentiate between the types of fermentation and you can comment on one or more of the benefits of eating fermented foods that may be important to you.
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