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Juniata College


What is a Calorie?
Teacher notes
· Time needed to complete lab: This lab will take approximately 45 minutes to complete.

· Target grade level: Middle school, beginning chemistry

· Objectives: Students will learn what a calorie is (a unit of energy), the difference between calories and Calories, and how calories are calculated and measured using food.

· Major concepts: Food contains energy (this is why we eat it!) Energy is the force required to do work. In this case, the work is our everyday life processes. The calories that we associate with food are actually kilocalories (Kcal; big ‘C’ Calories). This lab will give results that are cal: the number of actual Calories would be 1000 x smaller.

This lab also addresses the PA Science and Technology standards Big Idea that energy is neither created nor destroyed. Energy can be transformed from one form to another, but transformation between forms often results in the loss of useable energy through the production of heat.
· Typical results or sample data: 
Volume of water in can (in liters): Note: the mass of the water is equal to the volume. Therefore, 200 ml of water = 200g.
	Initital reading:
	200 ml (0.200L)

	Final reading:
	200 ml (0.200L)



Mass of food:

	Initial mass with food, stand, cork and petri dish:
	39.7 g

	Final mass with food, stand, cork and petri dish:
	39.5 g



Water temperature:

	Intial reading:
	22°C

	Final reading:
	32°C


· Sample calculations 
Change in mass of food equals: 
___39.7 g___________ - _____39.5 g__________ = _______0.2 g________________
         initial mass with food, stand,     
  final mass with food, stand


grams

         cork and petri dish      

  cork and petri dish
Change in water temperature equals:
___32°__________ - ______22°C_________ = ____________10°C______________
         final temperature          initial temperature


° Celsius
Food energy (in cal) equals:
____10°C__________ x _____200g____________ = _____2000 cal____________
change in water temperature          mass of water (in g)


cal
cal per gram of food burned equals:

___2000 cal_______ ÷ _____0.2 g__________ = ____10,000 cal/g_(or 100 kcal)____

   food energy in cal                  change in mass of the food


cal/gram

· Answers to questions: 
Our calorimeter has a few design flaws: the water should be constantly stirred to achieve a more uniform temperature reading. Some heat will be lost to the surrounding air because we did not completely enclose the burning food. One way to improve the results would be to add a metal ‘chimney’ constructed from a metal coffee can (with both ends removed).

The foods that raised the temperature of the water the most (and therefore contained the most calories) are generally those high in carbohydrates and/or fats. This is because every gram of carbohydrate is equal to 4 calories and every gram of fat is equal to 9 calories.

· Additional References: 
“Calories - Who's Counting?” JCE staff. Journal of Chemical Education. 2004 81 (10), 1440A . < http://pubs.acs.org/doi/abs/10.1021/ed081p1440A>.
· Extension:  Prepare a class poster for the school about nutrition. Study ‘nutritionally dense’ foods. Experiment with other foods that are high in fiber: fiber one cereal, kasha, etc. (Fruits and vegs don’t work too well unless they are dehydrated)

[image: image1.emf]
[image: image2.emf]
[image: image3.png]



What is a Calorie?
 Revised 07/07/2010
 1
Teacher Notes
What is a Calorie?
 Revised 07/07/2010
 4
Teacher Notes


[image: image4.png][image: image5.png]_1474974337.unknown

