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Counting Calories 

Introduction 

Food is essential for human survival, supplying the body with both energy and nutrients in the form of 

macromolecules, such as carbohydrates, proteins, and lipids.  Different types of food will release varying amounts of 

energy when they are used by cells.  Within our bodies, the energy is released slowly by a series of chemical 

reactions. 

By burning food, the chemical energy stored in chemical bonds is released as 

heat and light.  The more calories a food contains, the more heat it gives off when burned.  

Foods high in calories will release large amounts of energy.  One gram of protein will release 

a lot less energy than one gram of fat.  The heat can be measured in units called calories.  A 

calorie is the amount of heat (energy) required to increase the temperature of one gram of 

water by 1
0
C.  This process is the basis of the technique of calorimetry. 

Water is used in calorimetry due to its ability to store a lot of energy with little change in 

temperature.  In other words, water has a high specific heat capacity.  This lab indirectly 

measures food Calories (kilocalories) using a calorimeter.  The energy that the food gives off 

is taken in by the water and the water changes temperature.  By knowing the mass of the 

water used and the change in temperature of the water, the amount of energy (calories) 

that the water gains can be determined by the following formula: 

q = mct 

The energy gained by the water is the energy given off by the food.  The amount of energy per gram of food can then be 

found by the following formula: 

Then you can compare your experimental value to the accepted value on the food packaging and determine your 

percent error. 

CAREFUL!  The energy content listed on nutrition labels is really kilocalories, but they just list them as Calories (with a 

capital “C”).  You will need to convert your results in calories with a lower case “c” to kilocalories with a capital “C.”   

1 Calorie = 1 kilocalorie = 1000 calories 
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Purpose

To be able to calculate the number of calories in one Cheeto’ by using the formula for specific heat.  

Procedure 

1) Obtain safety glasses and wear them appropriately to protect your eyes during the laboratory 
exercise.

2) Obtain one Flamin’ Hot Cheeto’ and place on the exposed end of the paper clip.  Find and record 

the initial mass of the food sample + food holder.  DO NOT EAT in the lab!

3) Measure out 45-55mL of tao water in a graduated cylinder. Record the volume in your data table 
4) Add the cool water to the can.  

5) Using Figure 1 above, be sure that your calorimetry apparatus is assembled as shown in Figure 1 

above.  The can should be suspended about 2.5 cm above the food sample.

6) Place the thermometer into the soda can but do not allow the probe to touch the bottom of the 

can.  Record the initial temperature and place the information in the data table.

7) Set up your Flamin’ Hot Cheeto’ food holder and record in the data table.
8) Measure and record the initial mass of the food holder and sample.
9) Contact your teacher to help set the Flamin’ Hot Cheeto’ on fire.  Be sure the burning Cheeto’ is 

directly beneath the center of the can.  Use the "vent" can to keep heat in as shown by your 
teacher. Keep hair and clothing away from the flame.

10) As the Cheeto’ burns, use the thermometer to stir the water inside the soda can while also 
observing the rise in temperature.

11) Record the highest temperature of the water as the final temperature in the data table.

12) Determine and record the final mass of the burned Cheeto’ + food holder in the data table.

13) Place burned food sample and any other waste into the waste container provided. 
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Figure 1.  Calorimeter 
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Data Table and Calculations 

Directions:  Complete the following missing information as you perform the lab procedure and appropriate calculations. 

Task Answer 

1. Initial mass of food and holder (in grams)

2. Final mass of food and holder (in grams)

3. Mass of food burned (massinitial – massfinal)

4. Volume of water (in mL)

5. Mass of water (in grams)

6. Mass of water (1.00g/1.00mL)

7. Initial temperature, ti   (
0C)

8. Final temperature, tf     (
0C)

9. Temperature change, t (tf –ti)

10. Calculate the heat absorbed by the water, q, using the
equation

q = mct 

  q = heat (cal) 
 c = 1 cal/g0C 

     m = mass of water (g) 
  t = change in temperature (tf – ti) 

11. Determine calories per gram by taking your answer for #10
divided by #3. ________________ cal/grams 



HASPI revised December 2010 
Modified from “Counting Calories:  An Introduction to Calorimetry,” Chemistry and Its Application, Concord, New Hampshire School District 

Name Period Date 

12. Food energy is often expressed in a unit called a Calorie.
One Calorie also equals 4.18 kJ.  Using the nutritional
information on the Flamin’ Hot Cheetos package, calculate
how many calories there are per gram by dividing Calories
(kcal) in the whole bag by grams in the whole bag.
Convert to calories per gram.  (Remember that 1 Calorie =
1000 calories)

13. Calculate percent error by taking #11 minus #12 divided
by #12 then multiply by 100.

14. Analyze the percent error that you calculated for #13.
Why did the number of calories that resulted from your
experiment differ from the number of calories on the
nutritional label?  In other words, name at least 2 sources
of error.

15. A calorimetry experiment was
conducted to find out the mass of
Pringles that should be put into a
“100-calorie” package.  The data
collected is in the following data table.

Mass of water used 1000 grams 

Initial temperature of water 250C 

Initial mass of Pringles  before burning 28 grams 

Final temperature of water 360C 

Final mass of Pringles 14 grams 

How many grams of potato chips should be put in the 
“100-calorie” package? 




