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Energy In – Energy Out

Adaptation from Butter Battle in Gourmet Lab by Sarah Reeves Young  pgs. 3-17
This experiment will give you an opportunity to create your own butter for consumption while calculating the Calories created in your butter contrasted with the Calories expended making the butter. 

Calorie or calorie?

Many of you are already familiar with the term Calorie, but why the capital C?  A calorie is a unit of energy: The energy it takes to raise one gram of water by one degree Celsius. When the word calorie is used to describe food in the United States, it is actually referring to kilocalories (1,000 calories). It is supposed to be represented by writing Calorie with a capital C, but is often not. In an effort to be correct, this lab will use Calorie meaning kilocalorie or the amount of energy to raise 1000 grams of water (1 Liter) one degree Celsius. Yes, this means your candy bar is 250,000 calories! That’s lowercase c, calories. 
Butter Background
Butter is created from warm cream through a process known as churning. Our current understanding states that when air is mixed into the cream, foam is formed. Within that foam, fat globules collect in the bubble walls. If you begin with cream that is chilled and stop when the foam is formed, then you end up with a final product of whipped cream. If you begin with warm cream, then the fat globules liquefy to some degree. Further agitation through churning breaks down the protective membrane around the fat globules and causes them to congregate into a solid mass. The liquefied fat helps to cement the exposed fat droplets together into butter. The final product is about 80% milk fat, 18% water, and 2% milk solids. The remaining liquid is buttermilk.

Form a Hypothesis

For this experiment, you will be generating the energy necessary to create butter. Make a hypothesis stating “Do you think it will take more Calories to create the butter than the Calories you will get from eating the butter?”

Write your hypothesis and share with your team: __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Materials: (for each group)

50 mL of emulsified colloid of liquid butterfat in H20 (heavy cream)

0.25 g of sodium chloride, NaCl (salt)

500 mL chilled H20

Graduated cylinder, 100 mL

Balance or electric scale

Filter paper

One plastic jar with lid, or test tube with stopper

Plastic knife 

Crackers
Procedure

1. Read through the entire Procedures section before beginning.

2. Gather all your materials at your lab station. If you notice any of the materials are dirty or discolored, notify your teacher.

3. Using the balance, find the mass of your container without the lid and record the mass in your data table.

4. Measure 50 mL of emulsified colloid of liquid butterfat in H2O in the 100 mL graduated cylinder.
5. Pour the 50 mL of emulsified colloid of liquid butterfat in H2O into your container (plastic jar or test tube with stopper)

6. Cap the container with the lid and seal it tight

7. Before you begin shaking, start a stop watch.

8. Shake the container about 20 times. Open the top slightly to relieve the pressure, and then reseal.

9. Continue to shake the container until all the liquid appears to have solidified. Once you have a complete solid, stop the stop watch and record the time in the data table.

10. Open the container and inspect the contents. Use the edge of your knife or your finger to taste a small amount of the contents. Describe the taste and texture of the contents in the data table. 

11. Close your container tightly, start the stop watch, and continue to shake until lumps of solid fat form surrounded by a thin and opaque liquid. The liquid is known as buttermilk. Record the time in the data table when you reach this phase.

12. Open the container and taste the liquid buttermilk. Record your observations in the data table. 
13. Pour the liquid buttermilk out of the container, being careful not to lose any of the solidified fat.

14. Add fresh, cold water until the container is about one-third full. Replace the lid and shake about five times. Pour off the wash water and repeat the washing until the water pours off clean. Record the number of rinses you completed. 

15. Once the water pours off clean, use the balance to record the mass of the container with the butter and record this in your data table. Complete the calculations necessary to determine the mass of the butter you created. 

16. Place the butter on a cracker and eat.

17. Clean your lab area and answer the Data Analysis and Conclusion and Connections questions that follow. 
DATA AND OBSERVATIONS

	Balance Measurements
	 

	 
	 Mass (g)

	Mass of container without lid
	 

	Mass of container with butter
	 

	Mass of butter created
	 


	Time and Taste Observations
	 
	 

	Phase
	Time (minutes) 
	Observations

	Initial solidification of liquid
	 
	Taste of solid

	Secondary solidification and liquefaction of buttermilk
	 
	Taste of liquid                                                                                                                                                                                             

	 
	 
	 Number of rinse cycles


DATA ANALYSIS

For each of the following questions, be sure to explain using detail and complete sentences. If the question requires you to complete calculations, show all of your work.

1. How much time did it take you to transform your cream into butter? Use the recorded times in your data table.

2. If the average person burns 135 Calories while shaking for 30 minutes, how many Calories did you burn while making the butter? If you shared the shaking job, calculate this if one person did this to determine Energy In (measured in Calories).

3. If butter contains 1,628 Calories per cup (227 g), then how many Calories are in a single gram of butter?

4. How many grams of butter did you transform from the original cream? How many Calories are in that butter? Energy Out (measured in Calories)
CONCLUSION AND CONNECTIONS
1. Was your hypothesis correct or incorrect? Explain using data to support your answer.

Connection to Future Project
1. Give at least one example of a quantitative data during this experiment.
2. Give at least one example of a qualitative data during this experiment.

3. What may explain the reason a person’s weight is maintaining but they are increasing their level of activity through exercise?
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