Names __________________________________________________________________
Pancake Lab
Introduction
Cooking is the art and science of preparing food by the application of heat. When cooking pancakes we utilize three basic changes in matter: (1) physical change; (2) chemical change; and (3) microbiological change. The physical change results when heat is added to the batter and the liquid becomes a solid. This change is also a chemical change. In the chemical change bases react with the acids and resulting gases are released. The heat is raised and so the reaction rates increase. To a lesser degree we have microbiological changes. We basically are removing the liquid so that microorganisms have a more difficult time growing in the pancakes.

When cooking pancakes, a distinct acid/base reaction is occurring which gives off and traps carbon dioxide gas in a process called leavening, which in turn results in fluffy pancakes. The main ingredients which cause the "reaction" or leavening process in pancakes are baking soda (sodium bicarbonate), buttermilk or regular milk which contains certain amounts of lactic acid, and in some recipes baking powder is used. Baking powder is a combination of sodium bicarbonate, sodium aluminus sulfate, and calcium acid phosphate. Baking powder is an interesting substance, which contains both an acid and a base. Baking powder is a mixture of baking soda, an acid salt such as cream of tartar, and a small amount of starch to improve the stability of the mixture. It is used as leavening agent in baking. 

The lactic acid found in milk aids in the process of making great pancakes. Pasteurization destroys the bacteria that convert lactose to lactic acid; it also slows down the souring process which occurs in milk. Homogenization also impacts the flavor of milk. Lactic acids are needed in the production of buttermilk thus we will make regular and buttermilk pancakes for a comparative study between the two recipes.

Process
Today we are going to be making two kinds of pancakes. Your group will be assigned both a buttermilk and regular milk pancake recipe.  You will make each recipe and compare your results to the rest of the class.  
After making your pancakes you will measure the height or fluffiness of the pancakes. Use a straw, place it in the center of the pancakes, then measure how fluffy your pancake was. Record the measurement for each pancake and average the results. Place one pancake from each recipe on a small paper plate and cover with plastic wrap. Label the type of pancake and amount of either baking powder or baking soda used in the recipe. Place them in the center of the classroom tables so we can all take data.  
The following are the two general recipes you will follow.  Your specific amounts of baking soda and baking powder will be given to each specific group. 
Buttermilk Pancakes:

1 Egg
1/4 tsp. Salt
______ Baking powder/baking soda
1/2 TBSP Cooking oil
3/4 cup Flour
1 cup Buttermilk
Regular Pancakes:

3/4 cup Flour
1 TBSP Granulated Sugar
______ Baking power/baking soda
1 Beaten egg
1/2 cup Milk
1/2 TBSP Cooking oil
1/4 tsp Salt

The general directions for mixing pancake batter are as follows. Stir together flour, sugar, baking powder and salt. Combine egg, milk and oil; add all at once to flour mixture, stirring till blended but still slightly lumpy. Cook until golden brown, flip over to cook the other side when pancakes have a bubbly surface and slightly dry edges. The recipe makes about 5 small to medium sized pancakes.  
Keep one pancake and label your group number & type of pancake to test. You may  eat the rest once your lab area is cleaned up. 

Pre-lab questions
1. List the three major changes in matter that occur while making pancakes?
2. What gas is given off when the acid/base reaction occurs when making    pancakes?
3. What 3 things are combined in order to make baking powder?
Post-lab questions
1. Which amounts of baking soda/baking powder did you use for each pancake?
2. Did you see any major differences between your two types of pancakes?
3. Create a chart based on your results and your classmates results in order to answer the following questions.  (example chart below) 
4. Which pancakes were the fluffiest of the group we tested? Should this be? Why? 

5. Which pancakes were the least fluffy of the tested group? Should this be? Why?
6. Why would yeast not work to use as a leavening agent for making pancakes?
Example Chart

	
	Average Height of Pancakes (Fluffiness)

	
	Buttermilk Pancakes

	1 teaspoon baking powder

½ teaspoon baking soda 

Group 1 
	

	½ teaspoon baking soda

½ teaspoon baking powder

Group 2 
	

	2 teaspoons baking powder

Group 3
	

	¾ teaspoon baking soda 

Group 4 
	

	
	Regular Pancakes

	¾ teaspoon baking powder

Group 1 
	

	¾ teaspoon baking soda

Group 2 
	

	½ teaspoon baking soda

½ teaspoon baking powder

Group 3 
	

	1 teaspoon baking soda 

½ teaspoon baking powder
Group 4 
	


