
  
  

Chemistry and Culinary Collaborative Project: 

The Chemistry of Baking  
  
  

Abstract:  
  
     Is baking cookies a chemical change? Next time you bake cookies, think about this: The 

cookie dough isn't really a cookie, but when it's heated in the oven, a chemical reaction occurs 

and new bonds are formed. How does heat change things? It creates chemical reactions. When 

it comes to heat and baking, there are two types of chemical reactions to consider; one is 

“exothermic,” a reaction that produces heat, and the other is “endothermic,” a reaction that 

takes heat in. This is the study of Thermochemistry which involves the transfer of heat from one 

place to another.  As you bake cookies, you are producing an endothermic chemical reaction 

that changes batter into an ooeey gooey, delicious dessert! A few things can happen when you 

bake cookies. Some chemical reactions to keep in mind while doing this experiment are:   

• Heat helps baking powder produce tiny bubbles of gas, which makes the cookies light and          

ooey gooey.  

• Heat causes protein from the egg to change and make the cookie.      • Fat keeps the heat 

from drying out the cookies  
  

     In this lab, Chemistry students will be converting a recipe from moles (a unit for atoms) to 

standard cooking measurements and then using that recipe to bake some cookies.  This is the 

study called Stoichiometry which simply means math of chemical equations.  Yes, there is a lot 

of math calculations involved in baking.  Don’t you just love math? They will bring this 

calculated recipe to the cooking class to work with them in baking the cookies.  The cooking 

class will learn the chemistry behind baking and the real-life applications of what they are 

learning. Enjoy your cookies!  

  

Objectives:  
  

Students will learn about:    

• The flow of energy, loss and gain of heat, in baking which is the study of 
thermochemistry.  

• Calculating and converting units of measurement in chemistry as it relates to everyday 
units of measurement used in cooking or baking.  

• Collaborative work between inter-disciplinary subjects and how they can make 
connections of learning.  

  
  
  
  
  
  



  

You will need the following tables in order to convert your recipe:  
  

Molecular Formula Table  
  

Use the following molecular formulas to calculate grams of ingredients.  

NOTE: Most of these substances have extremely complex molecular formulas.  

I have greatly simplified your project by listing a representative formula only.  
  

  

 

Anise  
C10H12O  

Baking Soda  
NaHCO3  

Baking Powder  NaHCO3  

Brown Sugar  
C12H22O11  

Butter  
C9H14O6  

White (Cane) 
Sugar  

C12H22O11  

Chocolate  
C4H8O4  

Cinnamon  
C9H8O  

Cloves  
C10H12O2  

Cream of tartar  
KHC4H5O6  

 

 
 Flour  C4H8O4  

Lemon Juice 
(extract)  

C6H8O7  

Margarine  C9H12O6  

  
Milk  

85% H2O 
15% C9H14O6  

Molasses  
C12H22O11  

Pepper  
C17H19O3N  

Salt  
NaCl  

Vanilla  
C8H8O3  

Eggs  
C6H12O3N2  

    

Table of Conversion Factors  
  

Use the following conversions to get from grams to a standard cooking unit of measure.  
  

1 teaspoon of baking soda = 2.84g  

1 teaspoon of vanilla extract = 
4.73g  

1 large egg = 50g  

1 cup flour = 141.95 g  

1 teaspoon salt= 4.16 g  

1 cup butter = 236.59 g  

 

1 cup sugar =198.73 g  

1 cup brown sugar = 141.46 g  

1 ounce chocolate chips = 28.35 g  

1 tablespoon lemon juice = 14.20 g  

1 teaspoon baking powder = 2.84 g  

1 teaspoon cream of tartar = 2.84 g  

1 teaspoon cinnamon = 2.84 g 



                                              Chocolate Chip Cookies Recipe  

Table of ingredients: 

 

0.999 mole Butter (softened, unsalted) 

0.710 mole Granulated sugar, white  

0.501 mole Brown sugar (golden, dark, medium, any kind) 

0.0310 mole Vanilla extract 

0.614 mole Eggs (fresh AA large), room temperature 

2.00 moles Flour, all purpose 

0.0168 mole Baking soda 

0.0360 mole Salt 

2.32 moles Chocolate chips (dark, milk, semi-sweet, white 

chocolate), butterscotch chips, cinnamon chips, sprinkles, 
M&M’s, chopped nuts, etc.  

 

  

Conversion Instructions:  
  

1. Begin by converting moles to grams for each ingredient and record the grams in the 
table below. Show all work on a lined piece of paper that clearly indicates which 
ingredient you are solving for.   

2. Next, convert the number of grams to your final baking measurement; again record the 
measurements in the table below. Follow the example done for you.  

  

3. Attach your calculation to this sheet when you turn in the lab.  
  

Baking Instructions:  
  

Preheat oven to 375°F. Stir flour with baking soda and salt; set aside. In large mixer bowl, 
cream butter with sugar, brown sugar, eggs and vanilla. Gradually blend dry mixture into 
creamed mixture. Stir in the Chocolate Chips. Drop tablespoon of dough per cookie onto 
ungreased cookie sheets. Bake at 375°F for 10-12 minutes or until golden brown.  
  
 



Write data table:  

  
Ingredient  

  
Grams  

Baking 
Measurements  

  
Ingredient  

  
Grams  

Baking 
Measurements  

  
Flour  

            240 g  
(sample work)  

      1 ¾ - 2 cups  
  (sample work)  

  
Brown 
sugar  

    

Baking 
soda  

      
Eggs  

    

Salt        
Vanilla  

    

Butter        
Chocolate 

Chips  

    

Sugar            

  
Show all work on separate sheet of paper for each ingredient by following the 

example below. The flour has been done for you.  

 

 

 
 

 

Repeat the above steps for the other ingredients.

Example:  To find the grams of flour  

  

Flour:    

Step 1: convert moles to grams:  

Given:  2.00 mole C4H8O4  (from the list of ingredients)  

                                                Molar mass of flour      C = 4 x 12 = 48 g  

                                                                                          H = 8 x 1 =     8 g  

                                                                                          O = 4 x 16 = 64 g   

                                                                                                                  120 g/mole  
  

                          Set-up:  X g flour = 2.00 mole flour x     120 g flour_    =  240 g flour  

                                                                                                     1 mole flour  

 

Step 2: convert your answer from step 1 (240 grams flour to cups flour) 

                                

                           Convert grams to cup:  1 cup flour = 141.95 g (from the table of conversion factors)  
       

                             Set up:  X cup flour = 240 g flour x  1 cup flour     =     1.68 cups of flour or  1 ¾ -2 cups 

                                                                                          141.95 g flour                                                     



 

     


