Calorimeter Lab
Students may have done this lab in Food and Nutrition Science Course 1. Below is the lab as they may have experienced it. Following, is a different setup along with procedures and a data table. 
[image: image7.png]Thermometer

Glass rod

-Aluminum can
(with 100 mL water)

offee can




[image: image2.png]Measuring calories. In order to determine the heat (caloric) content of a food. scientists simply burn it and
measure the amount of heat (calories) given off. The measure is usually given in terms of calories per gram.
For example. if 5 grams of a burning food gave off 100 calories it be said to give off 100 calories per 5 grams.
or 100 calories/5 grams. or 20 calories/gram.

Scientists conduct this process in a chamber called a bomb calorimeter. (Calorimeter means to measure
calories. or heat.) For our purposes. will use a test tube filled with water. The water is used to absorb the heat
given off by a burning piece of food. in this case a peanut and a piece of sugar. (Even though the peanut is not
pure fat. it is predominantly fat.)

Comparative data. Since we know it takes one calorie of heat to raise the temperature of 1 gram of water 1
degree Celsius. it is easy to determine the amount of heat given off by the peanut. The only problem, since we
are not using a bomb calorimeter. is that we will lose some heat. However. if we burn both items in the same
manner. we will get good comparison data. not necessarily correct data.




[image: image3.png]Units of Measurement. A nutritional calorie (Calorie) is the same as 1000 calories (1 kilocalorie) of energy. A
calorie is defined as the amount of heat gained or lost when one gram of water changes temperature by 1 C.
(This measurement is termed the specific heat. since it is specific to water. Every substance has its own specific
heat and this is one way to identify a substance.) The approach we will take will be to burn a peanut underneath
a container of water. If the amount of water is known and the change in water temperature is known, the amount
of heat gained by the water in calories can be determined.

Assumptions:

o All of the heat given off by burning the peanut is absorbed by the water (not really true)
e The water will not lose any heat to its surroundings (not really true)

e Only that part of the peanut that burns will be used to determine calorie content




[image: image1.png]Key Question: Which contains more calories. fat or sugar (carbohydrates)? How much energy is stored in a
peanut and in sugar?
Discussion:

Food Calories. The calorie (energy) content of food is of obvious interest. It is known that the metabolism
(breakdown, digestion) of food produces carbon dioxide (CO,). In general. the reaction that occurs in
metabolism of food is given by the following (unbalanced) equation:

Food (any food) + O, - CO,+ H,O + heat (calories)

However. this is the same equation used for the burning (combustion) of a substance. It can be shown that the
energy released from metabolism should be equivalent to the energy released from combustion. Again.
generally speaking. the more energy stored within our food. the more of it will be converted into fat and stored
by the body if we don’t “burn” it off.




[image: image6.png]Set-up/Design: The flame from the burning peanut must be in contact with test tube. Peanuts. water. test tube,
clamp. stand. a paper clip and an electronic balance will be provided. Use the thermometer to measure the
temperature of the water before and after heating.

Here is a suggested set-up.
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[image: image5.png]Next Step:

Repeat with sugar. A piece of sugar candy or a sugar cube will work.
Summary/Write-up

Submit your procedure, data table. and calculations.

Account for your sources of error. How could some of the error have been prevented?
According to your experimental result. which food contains the most calories?
According to “official” data, which food contains the most calories?




Nutrition Science

Calorimeter Lab

Equipment and Materials per lab group

A variety of shelled nuts 
Large cork

Long needle

Balance or electronic scale

Coffee can or large juice can (top and bottom removed)

Soup can (top removed)

Water

100 mL graduated cylinder

Lab thermometer

Glass Stirring rod

Wooden matches or grill lighter

Procedure
1. Create a nut assembly: stick the eye of the needle in the narrow end of the cork, then on the point of the needle mount the shelled nut assigned by your teacher. 

2. Determine mass of the nut assembly. Record it in your data table.

3. Remove both ends of a large can, and punch holes in the sides near the bottom. This will serve as a chimney to minimize heat loss during the experiment. 

4. Remove one end of a small aluminum can. Punch two holes, opposite to each other, in the sides of the can near the open end. 

5. Pour exactly 100 mL of tap water into the small can. Record the temperature of the water in your data table. 

6. Insert a glass stirring rod through the holes in the sides of the small can. Use the glass rod to balance the small can within the large can. 
7. Place the nut on a nonflammable surface, and ignite it with a match. Immediately place the large can around the nut assembly so the small can of water is above the nut. 

8. Allow the nut to burn for 2 minutes or until it goes out.

9. Stir the water with the thermometer. In your data table, record the water’s highest temperature. 

10. Mass the nut assembly, and record it in your data table.

11. Copy the results for other kinds of nuts in your data table. Expand your data table on separate paper if needed. 
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Analyzing Results
1. Using the equation below, calculate the calories of heat from the burning nut. The 100 mL of water has a mass of 100 grams.

      
calories = grams of water     x    degrees of temperature change  
2. Divide the figure from question 1 by the change in mass of the nut. This gives the calories released per gram of nut burned.

3. Which kind of nut released the most heat per gram?  The least?
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