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Materials You'll Need:
For the Lesson: Paper, pencil/pen, computer/tablet with internet access (optional, for
research).
For Baking (Simple Vanilla Cake):
1 1/2 cups all-purpose flour
1 cup granulated sugar
1 1/2 teaspoons baking powder
1/2 teaspoon salt
1/2 cup (1 stick) unsalted butter, softened
2 large eggs
1/2 cup milk
1 teaspoon vanilla extract
Mixing bowls (large and medium)
Whisk or electric mixer
Measuring cups and spoons
Rubber spatula
8-inch round cake pan
Oven
Oven mitts
Cooling rack

Introduction: The Kitchen is Your Lab!
Have you ever wondered *why* a bunch of ingredients like flour, sugar, eggs, and butter turn into a
delicious, fluffy cake when you bake them? It's not magic – it's chemistry! Baking is full of amazing
chemical reactions that transform simple ingredients into something wonderful. Today, we're going
to be kitchen chemists and explore the science behind baking a cake.

Chemical Reactions in Baking
Baking a cake involves several important chemical changes:

Leavening (Making it Rise): This is often thanks to ingredients called leavening agents. In1.
many cakes, we use baking powder. Baking powder is a mixture that usually contains a
powdered acid (like cream of tartar) and a powdered base (like baking soda - sodium
bicarbonate). When you add liquid (like milk or water) to the batter, the acid and base dissolve
and react with each other, producing carbon dioxide gas (CO2). Heat from the oven makes this
reaction happen even faster! These tiny gas bubbles get trapped in the batter, causing the
cake to expand and become light and airy. It's like blowing up thousands of tiny balloons inside
your cake!

Protein Denaturation (Eggs and Flour): Eggs and flour contain proteins. Proteins are long,2.
complex molecules that are usually folded up. When you heat them (in the oven) or mix them
vigorously, these proteins unfold and link together, forming a network. This network helps
create the structure of the cake, holding it together so it doesn't collapse when it cools.

Starch Gelatinization (Flour): Flour also contains starch. When starch granules are heated3.
in the presence of liquid, they absorb water and swell up, becoming soft and gel-like. This
process, called gelatinization, also contributes to the cake's structure and texture.
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The Maillard Reaction (Browning): Ever wonder why cakes turn golden brown and get that4.
delicious 'baked' smell? That's the Maillard reaction! It's a complex chemical reaction between
amino acids (from proteins) and reducing sugars (like glucose or fructose) that happens at
higher temperatures. It creates hundreds of different flavor and aroma compounds, plus the
lovely brown color on the crust.

Why Measurements Matter
In chemistry, precise measurements are crucial for reactions to work correctly. Baking is the same!
Adding too much flour can make a cake dry and tough. Too much sugar can make it dense or even
cause it to collapse. Too much leavening agent can make it rise too quickly and then fall, or give it a
soapy taste. Following the recipe carefully ensures the chemical reactions happen just right!

Activity: Bake a Simple Vanilla Cake!
Now it's time to put your chemistry knowledge into action! Let's bake a cake (with adult supervision,
especially when using the oven).

Instructions:

Preheat your oven to 350°F (175°C). Grease and flour an 8-inch round cake pan.1.
In a medium bowl, whisk together the dry ingredients: flour, baking powder, and salt. Set2.
aside.
In a large bowl, use an electric mixer (or a whisk and some elbow grease!) to cream the3.
softened butter and sugar together until light and fluffy. This incorporates air, which also helps
the cake rise!
Beat in the eggs one at a time, mixing well after each addition. Stir in the vanilla extract.4.
Add about half of the dry ingredient mixture to the wet ingredients and mix on low speed until5.
just combined.
Pour in the milk and mix until just combined.6.
Add the remaining dry ingredients and mix on low speed until you no longer see dry flour. Be7.
careful not to overmix! Overmixing can overdevelop the gluten (proteins in flour), making the
cake tough.
Pour the batter into the prepared cake pan and spread it evenly with the spatula.8.
Bake for 30-35 minutes, or until a wooden skewer inserted into the center comes out clean.9.
Observe how the cake rises and browns (leavening and Maillard reaction in action!).
Let the cake cool in the pan on a wire rack for about 10 minutes before carefully inverting it10.
onto the rack to cool completely.

Discussion Questions:
What did you observe happening to the batter as it baked?
Can you identify where the different chemical reactions (leavening, protein denaturation,
Maillard reaction) occurred?
Why was it important to measure the ingredients carefully?
What do you think would happen if you forgot the baking powder?
How is baking like a science experiment?

Enjoy your delicious chemistry experiment!


