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How to bake the best cookie (whatever kind of cookie you think is best)!
The search for the best cookie.  For some, this is an unattainable goal.  What is the perfect cookie?  Soft or crispy; chewy or crisp; caked and fluffy or dense; brown and tasty or moist and light?  Too many options!  How do like your cookie prepared?  The key to any baking is precision in measuring.  Read the volume of information on measuring by volume (cups, tablespoons...) vs mass (everything measured on a scale).  We will avoid such controversy and focus on the science of what goes into a cookie.  Flour, sugar, butter and the source of moisture (water) all impact the final characteristics of a cookie.  Review the infographic on cookies and each of the components in Chapter 10, Breads, Cakes and Dough to read about the details of each component.  
Inside a baking cookie is a pretty busy place.  As a cookie bakes a few things happen.  Heat will melt the fat causing the cookie to spread.  Water will evaporate creating gas pockets giving rise to the cookie and dry out cookie (especially at the edges).  Egg and flour proteins will denature as the cookie heats cross-linking trapping the expanding gasses.  Starches will hold water by hydrogen bonding and along with proteins set giving the cookie its final shape. Leavening agents will generate gasses that, along with the water gasses will be trapped by proteins and starches giving rise to the dough.  Sugar will caramelize and mix with proteins to produce Maillard brown flavors.  The ratio of fats, proteins, sugars and liquid all impact each of these steps.  The final characteristics of a cookie depends on the types of each component (fat, sugar, protein and liquid) are added or prepared.  Carefully consider what each component brings to the party and how they interact as we create a hypothesis to experiment with baking the perfect cookie...
Choices...  Once you understand the biology and chemistry of each of the components of a cookie and how they interact and react you can begin to make choices in your cookie experiment.
	Fats

· Butter (melted, creamed, whipped or solid)

· Shortening

· Margarine
	Leavening agent

· Baking soda vs baking powder - do you need to add an extra ingredient?
	Liquid

· Water, eggs, milk or cream

	Sugar 

· Brown Sugar

· White Sugar

· Molasses

· Honey

· Corn Syrup

	
	
	
	

	Flour

· All Purpose

· Bread

· Cake
	Egg - whites and yolks.  Each provides a different chemical characteristic to a cookie
	Mixing, kneading - forming cross-linked gluten will impact the kind of cookie you make.  How?
	· Resting the dough - Check out Harold McGee and Kengi Lopez-Alt for info.

	
	
	
	

	Ratios - we will stick to the same masses & volumes for this experiment but changing the amounts and ratios of each component can have a real impact on the final cookie
	Temperatures and duration - another set of important factors in making a cookie.  


	
	


YOUR JOB - Read through the instructions, the infographics on cookies and chapter 10.  Work in pairs and as a group test several variables.  ONE variable per group.  One group should make control cookies.  As a group make a hypothesis for each tested variable and make a prediction for the hypothesis.  RECORD EACH hypothesis and prediction.
References
http://sweets.seriouseats.com/2013/12/the-food-lab-the-best-chocolate-chip-cookies.html
Bakewise - Shirley Corriher and Keys to Good Cooking: A guide to making the best of foods and recipes.  Harold McGee

Kitchen equipment
	Medium and Large mixing bowl
	Countertop Convection Oven, with racks

	Liquid measuring cup
	Hot gloves/oven mits

	Dry measuring cups
	Parchment paper

	Measuring spoons
	Baking sheets (2)

	Digital thermometer
	Wire mesh strainer 

	Electric Hand mixer
	Scissors

	Rubber spatula
	


	⅔ tbsp (2 tsp) butter (Cut a one tbsp square into thirds)
	2 tbsp + 2 tsp sugar

	½ cup flour: All-purpose bleached or cake flour
	1 tbsp + 2 tsp brown sugar

	¼ tsp salt
	⅓ of an egg (1 tbsp beaten egg)

	¼ tsp baking powder
	1 tsp vanilla

	3 tbsp of butter flavored shortening. 
	⅓ cup chocolate chips


Special Instructions/Notes

1. You will make a choice of what type of fat you will use. You can choose butter or butter flavored shortening – how might the different properties of these fats affect the outcome?

· Butter is ~80% fat and ~20% water, and it melts at a lower temperature than butter. 

· Shortening is 100% fat, and melts at a higher temperature. 

· Here are some facts about shortening from the manufacturer: 

· 50% Less saturated Fat than Butter.
Crisco: 3g Saturated Fat per tablespoon
Butter: 7g Saturated Fat per tablespoon
Crisco contains 12g total fat per serving.

· Excellent source of the Omega-3 fatty acid, α-linolenic acid (ALA). Contains 710mg of ALA per serving, which is 44% of the 1.6g Daily Value for ALA.

2. Flour in cookie baking. The protein in the flour sucks up the liquid (forming gluten)…so a higher protein flour gives a drier, flatter, crisper cookie that holds together better while a low protein flour gives a softer, tender, puffed cookie (the leftover liquid turning to steam puffs the cookie).

3. We will rank the baked cookies in terms of spread vs. puff, tenderness and color. 

Mixing fat with flour limits the gluten formation (since gluten formation requires water). We also know that fat is hydrophobic and non-polar – it is insoluble with water, hence mixing fat with flour coats the starch granules in fat and limits the access to water. 

 Instructions  

1. Preheat the oven to  350°F. 

2. Sift together the flour, salt and baking powder in a medium-mixing bowl. This means combine the dry ingredients into the wire mesh strainer while holding it over your mixing bowl. Gently stir the dry ingredients until all have sifted through. 

3. Using the electric mixer, cream together the fat and sugar in a large bowl until light and fluffy. Add the liquid or egg and beat thoroughly, scraping down the sides of the bowl with a rubber spatula. 

4. Beat in the vanilla.

5. On low speed, gradually add the dry ingredients until thoroughly combined. Scrape the sides of the bowl down with a rubber spatula. 

6. Add the chocolate chips, beat 5 seconds on low. Use a rubber spatula to finish mixing well. 

7. Cut several pieces of parchment paper to fit the baking sheet – make sure the parchment lays flat

8. Using a tablespoon, drop slightly heaped tablespoons of batter 2 inches apart onto the parchment paper. 

9. Bake the cookies for 10-12 minutes, or until the edges just begin to brown. 

10. While waiting, you can prepare the next piece of parchment paper with cookie batter. If the dough begins to warm too much, you can place the bowl of batter inside another bowl of ice. 

11. When baked, carefully slide the parchment paper onto the cooling rack, and allow cookies to cool completely. Use the rack that came with the oven – one of them has feet and will sit raised off the countertop slightly. 

12. Slide the next piece of parchment with cookie batter onto the baking sheet and return sheet to oven. 

Analysis:  Compare cookies among the class considering spread vs. puff, tenderness and color.  
Questions:  Each answer should focus on the mechanism or chemical nature of what is happening.
1) Report the variable, hypothesis and prediction for the entire group.  Organize and present the hypothesis in your report.

2) Create a table and record the the width (average spread) height (average puff in the middle of the cookie) the tenderness (range from 1 (crisp) to 7 (very flexible/tender) and color (range 1-7; 1= dough colored light & 7 = dark brown/black) for EACH cookie.  Record the AVERAGE and standard deviation for each category.   Use this information for the next question.

3) Summarize the impact of each variable on the baked cookie results prepared in question 2.  Include the impact in terms of your hypothesis and prediction.
4) What is the impact on butter preparation on the cookie?

5) How does fat impact the cookie?

6) What are the factors that make a cookie dense or caked?  What is the chemistry behind each kind of cookie?
7) Extend your experiment and design a follow-on experiment.  Include controls and carefully supported changes/variables.  What do you predict will happen in each case?

8) Re-write the recipe above to make YOUR perfect cookie.  Include a short description of why you make the choice of each ingredient including the molecular science for the choice. 

Prelab Questions

1) What is the specific chemical role of sugar, leavening reagent, proteins and fats play in baking cookies?

2) What are the main components of flour?  What is the difference between each type of flour listed on the first page of this handout?
3) There are several types of sugars presented in this handout.  What are the differences?  What do you predict will be the impact of these sugars?
4) Egg yolks add an emulsifying agent to cookies.  What is the emulsifier?  What does this emulsifier do to the final cookie?
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