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Lesson Summary: In this lesson, students will learn a better understanding of the process of lactic acid fermentation. Students are given a foundation of knowledge prior to the lab on respiration, specifically focusing on lactic acid fermentation. Students will also review the process of enzymatic action on disaccharides to create monosaccharides, and the problems associated with being lactose intolerant.

Estimated duration: Three (3)  44 minutes periods

Commentary: This lesson helps students understand the cellular process of fermentation. It also encourages students to see how a biological process impacts their everyday lives.

Pre-Assessment: Students will answer the following questions:


1. What is anaerobic respiration?

2. What are the two types of anaerobic respiration?

3. What does it mean to be lactose intolerant?

4. What carbohydrates are found in dairy products?

5. What enzyme is primarily involved in breaking down lactose?

Pre-assessment Scoring guidelines: The teacher should assess student knowledge by asking the above questions informally. The expected responses are below:

1. Respiration in the absence of oxygen

2. Lactic acid and alcoholic respiration

3. A person is unable to break down lactose, thus causing gastrointestinal discomfort and other symptoms.

4. Disaccharides, specifically lactose

5. Lactase

Post-Assessment: Students will complete post lab questions. See worksheet B.

Post-assessment scoring guidelines: See worksheet C

Instructional Procedures: 

1. Have students will follow the instructions on worksheet A to conduct the lab. This takes approximately 25 minutes. Make sure the environment is sterile to the best of your ability to prevent cross-contamination. Students should wash their hands prior to and after this lab.

2. The yogurt should sit in the incubator for 4-8 hours, though overnight is ok. Yogurt should then be transferred to the refrigerator. 

Teacher tip: This year, samples were left in the incubator overnight. We did get a much thicker and better tasting yogurt

3.  Prior to eating the yogurt, students should test the pH of their sample with wide range pH paper.

4. Tip: the yogurt is not as sweet as store bought yogurt, therefore it is encouraged that students add a spoonful of jam to the yogurt before tasting.

5. After the yogurt has been tasted, the students are to complete post lab questions.

Teacher tip: have students mark on their plastic cups the level of materials in the cup prior to incubation.  Students should observe level after the incubation period is over for comparison. 

Differentiated Instructional Support:

1. Students working towards the indicator should do a Know, Want to Know, Learned chart for the duration of the lesson.

2. Students working beyond the indicator can make a concept map of the process of lactic acid fermentation and the end result for yogurt, as well as two other foods that are a result of this process. 

Extension: 

1. Students can research how the metabolic process of lactic acid fermentation and alcoholic fermentation is used to create other foods in our diet.

2. Students can set up a Winogradsky column to study other types of anaerobic bacteria.

Homework options and home connections: Students will be required to complete the lab questions.

Interdisciplinary connections: This lesson can be integrated with health.

Materials: The following materials are enough for 24 yogurt samples

1. For the teacher: 

a. Instant milk powder (large box)

b. 2 qt of plain commercial yogurt

c. 24 3 oz plastic cups

d. warm tap water

e. aluminum foil

f. Plastic spoons

g. assorted jams

2. For the student:

a. 20 g ( 4 tsp) instant milk powder

b. 55 ml (2 oz) warm tap water

c. 5 g (1 tsp) plain commercial yogurt

d. 3 oz plastic cup

e. aluminum foil

Vocabulary: 

1. Anaerobic respiration

2. Lactic acid fermentation

3. Enzyme

4. Monosaccharide

5. Polysaccharide

6. Energy

7. ATP

8. ADP

Technology connection: None noted

Research connection: Johnson, G., Raven, P. (2006) Holt Biology, Holt, Rinehart and Winston, Austin, Texas

Attachments: 

Attachment A- Lab instructions

Attachment B- Post-assessment questions

Attachment C- Post-assessment answers

Attachment A

Name___________________________________

Lab: Fermentation (Yogurt Production)

Materials: (per individual)

1. 3 oz plastic cup, marked with your first and last name, class period

2. 20 g (4 tsp) instant milk powder

3. 55 ml (2 oz) warm tap water

4. 5 g (1 tsp) plain commercial yogurt

5. Aluminum foil

6. Plastic spoon

7. Jam (after fermentation)

Procedure:

1. Wash your hands with warm, soapy water for 1 minute. 

2. Use your spoon to stir only. Use the other utensils at each station for measuring.

3. Place the milk powder in the plastic cup.

4. Dissolve the milk powder by adding the warm tap water SLOWLY, while stirring. 

5. Stir in the yogurt.

6. Mark on the outside of your cup the level of ingredients.

7. Cover the yogurt with aluminum foil. 

8. Place in the incubator for 4-8 hours minimum, at 45° C.

9. After 8 hours, remove from incubator and put yogurt in the refrigerator until taste tested.

10. Using a piece of wide-range pH paper, test the pH of your yogurt sample.

11. To taste: add a spoonful of your favorite jam and dig in!

Attachment B

Name ____________________________

Fermentation Post Lab Assessment questions

1. What did you think of the taste of your yogurt? Explain.

2. What was the organism that “created” your yogurt?

3. What was the name of the process that created your yogurt? 
4. What are the end products?

5. Why does the yogurt taste sour?

6. What was the pH of your yogurt? Is it acidic or alkaline? 

7. What food did your organism utilize from the milk?

8. Hypothesize as to why people who are lactose intolerant are able to digest yogurt.

9. Name two other products that are “made by” microorganisms. 

Attachment C

Name ____________________________

Fermentation Post Lab assessment answers:
1. What did you think of the taste of your yogurt? Explain.
2. What was the organism that “created” your yogurt? bacteria

3. What was the name of the process that created your yogurt? Lactic acid fermentation or anaerobic respiration

4. What are the end products? Carbon dioxide and lactic acid
5. Why does the yogurt taste sour? The lactic acid
6. What was the pH of your yogurt? Is it acidic or alkaline? Should be under 7, acidic

7. What food did your organism utilize from the milk? lactose
8. Hypothesize as to why people who are lactose intolerant are able to digest yogurt. The lactose is no longer in the milk, as it was used by the bacteria
9. Name two other products that are “made by” microorganisms. 

