How does your cookie crumble?

The chocolate chip cookie is a perennial favorite. Chewy, soft, crisp, thick or
thin? What is the difference? The science is how the cookie is prepared and
the materials used to make the cookie...

Chocolate
Chip Cookies
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INGREDIENTS

Crisp or chewy? Sugar and the
protein content in flour will
influence if a cookie is crisp or
chewy when cooked and cooled.

Leavening agents release carbon dioxide gas to puff the
cookie. Thin cookies are made with less leavening agents
and a particular mix of flour and fats to spread while the
cookie is heated. Baking powder is a typical leavening
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Caked cookies need to spread less,
do not harden and have a source of
gasses to expand during cooking.
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Browned, rich flavored cookies

b require sugars and proteins

undergoing the Maillard
reaction creating dark brown
colors and flavorful molecules.

Directions

Soda or Powder?
The influence of baking
soda (bicarbonate) helps
the Maillard reaction and
makes the cookie darken
with less time and lower
heat. Without an acid,

Flour Power

The protein level of flour

makes a difference.
High protein flour will ==~

produce a flat darker

cookie while a low

protein flour will make

for lighter colored and bakfng soda canm_)t leaven.
puffier cookies ¥ Baking powder will leaven
N or raise the cookie by
Fat Spread o0 g‘el:erutmg carbon dioxide
Butter is the most .
popular ingredient for Sticky Buisiness

buttery flavor but will
make a cookie spread.
Reduced fat spreads

makes for a more puffy
and soft cookie

A greased pan will help
spread the dough while
cooking making a thin
cookie. Denatured protein
from eggs will stick to the
nooks and cracks of a pan.
Either wait for 2-3 min
after the cookies are out of
the oven or use parchment
paper to limit spreading.

Cookie Science
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More Protein? It's in the Flour % W
There are many different types of wheat flour and the
main distinquishing characteristic is the amount of
protein in the flour. The protein is called gluten.

e All Purpose Flour: Often used for cookies and baking.
Protein content ~8-11%

Brown Color and Flavor - Maillard Reaction

Bread Flour: also a "hard flour" has a higher protein
content needed to capture the gasses of bread. Protein

e The Maillard reaction requires high heat at content ~ 12-14%

the surface of the cookie, and this won't
happen until most of the water has
evaporated. During early stages of baking
much of the energy is used by water to
escape from the liquid to gas phase.

Cake Flour: Fine milled flour with less protein used in
cakes and cookies. Protein content ~ 7-9%.
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o The reaction happens at a greater rate n flour 4 the
when the pH is more alkali to keep the sugar \—\'\q“‘“om‘ d hel & . Low (Hnunn‘""
in the correct open-chain form. Thus addition hter
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of baking soda and reduction of water helps
brown your cookie without over heating.
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Fats and Sugar

The type of fat the world of difference. A slow

melting fat like shortening reduces spreading, while

a fat like butter melts quickly...

e Shortening (vegetable) is nearly water-free and has a .
higher melting point of 117°C than butter 90°C. Cookies
made with lard won't spread until the fat melts giving
time for the protein to connect and form a solid network
during baking.

Corn syrup is made from corn starch and is broken down
to glucose with some maltose. This browns faster and will
make the surface of the cookie a little more crunchy.

Table sugar (sucrose) will not brown as well but makes
for hard crystalized crispy cookies

e Butter his a higher water content ~20% water and low . . L.
melting point 90°C. The steam made from butter's water ® Brown sugar (light or dark) contains molasses which is
will contribue to puff, but the lower melting point of .'"05“9. a mix of sugars and a few other compc{unds
butter will cause spreading well before the cookie sets. including fats. These sugars absorb water easily and

help soften a cookie.

e Margarine has more water than shortening but a

Honey is a mixture of fructose and glucose and easily

higher melting point than butter. Missing some of the O
absorbs water keeping the cookie soft when stored.

butter flavor it can serve as a nice compromise or part
of an experiment!!!

Did you know?
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Girl Scouts of America Report: The credit for the firstchocolate chip

Sales of nearly $800 million of cookie
sales every year. Thatis 200 million
boxes of addictive cookie goodness.

Themost popular cookies arein order:
Thin mints, Samoas-Caramel deLites and
Tagalongs-Peanut Butter Patties.

GirlScout.Org has recipes using their
cookies to make other treats...

recipe is usually given to Ruth Wakefield.

Ruth created the "Toll House Crunch
Cookie" for guests of her roadside hotel
near atoll house. Thusthe toll house
cookie was created.

Ruth used Nestle chocolate bars to add to
her butter drop cookie. This eventually
lead to a partnership with Nestle where

they could use her recipe and she was
reported to have a lifetime supply of their
chocolate.



