Taste Test: Can Yeast Tell the Difference?

Teacher Activity Guide

Topic: Cellular Respiration/Fermentation- this is an extension of the Yeast Respiration 

   Lab

Subject/grade: 7th grade Life Science
Standards: 


1. 
All living organisms are composed of cells, from one to many trillions 


whose details usually are visible only through a microscope. 

a.  cells function similarly in all living organisms
b.  that mitochondria liberate energy for the work that cells do and        
that chloroplasts capture sunlight energy for photosynthesis


7.  
Scientific progress is made by asking meaningful questions and 



conducting careful investigations.  As a basis for understanding this 


concept and addressing the content in the other three strands, students 


should develop 
their own questions and perform investigations.




a.  Select and use appropriate tools and technology to perform 



     tests, collect data and display data.




c.  Communicate the logical connection among hypothesis, 




     science concepts, tests conducted, data collected, and 




     conclusions drawn from the scientific evidence.




e.  Communicate the steps and results from an investigation in 






written reports and oral presentations.
Duration: 2- 3class periods
· Inquiry based lab activity

· Communicate results with verbal presentation

Materials:



Needed per Student Group:

· 1 Graduated tubes or centrifuge tubes(with pinhole in the cap)

· 2 small clear plastic cups

· warm water

· different types of sweeteners for student designed investigations: sweet n’ low, equal, splenda, honey, syrup, milk, clear regular and diet soda (remove cap at least 24 hours prior to use), fruit drinks, etc.

· graduated cylinder

· stir sticks

· ¼ tsp, 1tsp measurements

· tape to label tube

· stopwatch
Sources- This lab was adapted from:
www.asm.org/images/MDA-PDF/mda-tastetestbwpdf.final.pdf

Taste Test: Can Yeast Tell the Difference?

Teacher Background Information 

All living things require an energy source and materials for building their bodies. Consumers use food sources containing organic materials and energy that have been packaged by producers. Producers undergo a process known as Photosynthesis. During photosynthesis, carbon dioxide is captured by plants and algae and converted to sugar and other body materials such as fats and carbohydrates. Eventually these body materials are converted back to carbon dioxide by other organisms. Yeast produce carbon dioxide from sugar. The amount of carbon dioxide gas released is related to amount of food used by the yeast for growth and reproduction. To determine the amount of carbon dioxide produced during the experiment, the amount of gas within an graduated tube 
an be measured. The more gas measured, indicates a higher production of carbon dioxide 
by the yeast. 
Dry yeast is fresh compressed yeast that has been pressed and dried until the moisture content is only about 8% which makes the yeast dormant.  The granules only become active again when mixed with a warm liquid.

Artificial sweeteners, although they taste sweet, do not contain sugar. Yeast can breakdown aspartame (NutraSweet in soft drinks and powdered Equal), but get very little energy from the compound like other molecules that make up living things (a chain of 2 amino acids), but very few aspartame molecules are needed to give the same amount of sweet taste as many molecules of sugar. Saccharin's (Sweet 'n Low) structure is very different, and both yeast and humans have difficulty breaking it apart to get energy.  
Although Equal and Sweet 'n Low advertise that there are no calories in their product, both list dextrose (a simple sugar) as the primary ingredient. Table sugar is sucrose, which is a double sugar made of dextrose and fructose linked together. Fructose is found in fruits and is used in some drinks such as grape juice. Dextrose is more commonly known as glucose.   
Splenda is a sugar substitute that is produced from sugar. To produce the sugar in Splenda known as sucralose, three hydrogen molecules are removed from sugar and replaced with three chlorine atoms to form a stable sugar substitute with zero calories. Since sucralose is quickly passed through the body, it is not metabolized. Yeast and humans obtain very little energy from consuming sucralose. Although the company claims there is no sugar in Splenda, dextrose is the first ingredient listed. 
Assessment and Evaluation of Activity

This activity is inexpensive and easy to work with in the classroom. There are no safety concerns and the experiment is not hazardous. All materials can be disposed of in the garbage can. This activity provided great visual results that help students understand the metabolic process of fermentation and its importance to yeast.

Students are also able to work with yeast (a microbe) from a positive perspective. This activity is also a great way to help students understand the importance of nutrition and metabolic processes within humans.
Inquiry based lab activity:
1. 
This lab is an extension of the previous Yeast Respiration Lab.
2. 
Introduce the problem/question:  Will the type of sugar/food effect the rate of CO2 production?

3. 
Have them think of what food source they want to test.

4. 
Students will design an experiment to investigate the sources of food for yeast (and themselves). Students will be able to choose from a variety of food sources.

5. 
Pass out science lab report template, student handout and materials to all students. Have a variety of other food sources around the room for them to choose from. 

6. 
Table sugar will be used as the ‘control’, using results from yeast respiration lab.

7.   
If the student chooses a liquid to test, use 20ml of the liquid instead of water, make sure it is at room temperature. 
8. 
While they are waiting for the yeast to ‘Activate” they can be filling out their lab report template, making a data chart etc.

Some Expected Results :

• Diet soda will cause very little if any gas production.  
• Over time more sugar will permit more gas generation.  
• Dextrose - simple sugar permits faster initial growth than sucrose.  
• Fructose - simple sugar permits faster initial growth than sucrose.  
• Sweet n' Low and Equal show gas production at faster rate than sugar initially, but gas 
   production stops after short period of time.  
• Splenda will cause very little if any gas production.  
• Fruit drinks results will vary due to the amount of natural sugar in the fruit, amount of 
  sugar added in processing, and other characteristics of the drink which may affect yeast 
  growth, such as pH.  
• Starting with more yeast will increase the rate and amount of gas production.
Assesment:

Students will complete Lab Report Template and will report findings orally to class.

Make a chart of all data for each class period.


Extensions/Discussions:

• Why are there diet drinks? What is in diet drinks? What is in the sugar substitutes?

• For an animal that must seek its food, why is it important for foods that taste sweet to      have calories? If the foods did not have calories, why would this be a disadvantage for the animal.

( Research can be done on different types of sugar.

( Sugar is not the only thing we use for food. What would happen if we used other things?

• Most drinks also have their caloric value listed. Is there a direct correlation between

   numbers of calories and amount of gas produced?

• Research can be completed on various sugars and sugar substitutes to determine their   effects on metabolism.

Class Data:
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