
Calories in a Marshmallow Lab          
      
Purpose:  
To calculate experimentally the energy content in a simple food and to practice calorimetric 
calculations 
 
Background Information:  
 The calories in foods are actually Calories – more officially known as kilocalories. Those 
calories are simply the stored chemical energy in the food.  Our bodies access the energy  by 
breaking down the foods in a series of chemical reactions. That same energy can be released in a 
different way – combustion – from which it is much easier to measure energy content. 
 In this lab you will be combusting a very basic food – composed almost exclusively of sucrose 
and a very, very small amount of protein.  You will then measure the energy released by measuring 
the temperature change in a sample of water.  
 
Conversions:   1 Calorie =  1000 calories  1 calorie = 4.18 joules       

   1 mL of water = 1 g of water  cwater = 4.184 J/gC 

     
 
Procedure: 

1. Weigh your aluminum foil and paperclip and record the mass on the data table. 
2. Tear the marshmallow into four pieces.  Stick one piece of the marshmallow on the paperclip 

and lay on top of the aluminum foil.   
3. Weigh the foil, paperclip and marshmallow.  Record the mass. 
4. Using a graduated cylinder, pour 50 mL of tap water into the 

250 mL beaker.   

5. Insert the thermometer into the beaker. Make sure that the 
sensing element is fully submerged and does not make contact 
with the bottom glass. Measure the temperature of the water 
(Tinitial) in the beaker; record this value. 

6. Place the beaker inside the metal flashing holder.  

7. Using matches, carefully set fire to the marshmallow. Once burning is sustained, carefully 
position the metal flashing with beaker over the burning sample so that the viewing hole 
faces you.  

8. Carefully stir the water and observe the temperature. Record the highest temperature 
value(Tfinal). 

9. Your entire marshmallow sample will not be consumed.  Therefore you need to weigh the 
remaining portion and subtract that value from your original mass. 

10. Cool the materials for 2 to 5 min.  Using a pot holder, remove the beaker from the can and 
pour the water into the sink.  

11. Clean the bottom of the can with a paper towel, remove any food residue from the paperclip. 
12.  Repeat the experiment to get a second set of data.  If you have time, repeat once more. 
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Pre-lab 
1. What equation will you use to calculate the quantity of heat absorbed by the water? 

 
 
 

2. Will all of the heat produced by the combustion reaction be absorbed by the water?  If not, 
where will it go? 

 
 
Data 
Table 

 

 

 

 
 
 
 
 

 
Analysis: Show your work with units for all of the calculations. Use average values for your calculations. 

 

1. How much heat energy, in joules, did the water in the calorimeter can absorb? (Use the average ΔT.) 
 
 

2. Convert the quantity of heat in joules to Calories (refer to the procedure for conversion factors). 

 

 

3. How many Calories of energy did the food sample release?   Heat lost= heat gained 
 
 

 
4. Determine the amount of Calories per gram 

of marshmallow from your experimental 
data. 

 

5. Use the information on the food package to 
calculate the number of Calories per gram of 
the marshmallow. 

 
 
 
6.  If your answer to #5 is the accepted value, what is your percent error? 
 
 
 
7. Explain your percent error based on your answer from pre-lab question #2. 

 

 Trial 1  Trial 2 Trial 3 Average  

Mass of aluminum foil and paperclip 
    

Total mass of foil, paperclip and 
marshmallow before rxn 

    

Total mass of foil, paperclip and 
marshmallow after rxn 

    

Mass of marshmallow used in the rxn (g)     

Initial temp  of water     ----------- 

Highest temp of water    
------------ 

Change in temperature     


