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The Chemistry of Cooking

Cooking is actually just a bunch of chemical reactions. These reactions
Did You Know?

Our ancient ancestors,
bonds are broken and new bonds form. A chemical bond® holds | Homo erectus, may have

change the food as ingredients mix. Changes happen when chemical

atoms? together to make molecules3. This bond usually happens used fire to tenderize
meat 1.8 million years

when atoms share or transfer electrons*. For example, a water ago

molecule is made up of two hydrogen atoms and one oxygen atom.

The oxygen shares one electron with each hydrogen, forming a single bond with each of them.

Marinades

One of the reasons we cook meat, besides to kill any
dangerous germs, is to make it softer so we can chew it. To
do this, the collagen proteinss in its connective tissues ©
(which makes it tough and difficult to chew) must be broken

down. Heat can do this. Collagen begins to dissolve at around

71°C. But it can take days to tenderize’ the meat enough. It

Marinades help tenderize nd flavor meat while

keeping it from drying out. will dry out in that time. Marinades help here. One way to

keep meat from drying out while making it tender and flavorful is to marinate it.
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! Chemical bond: a bond that holds atoms together to make molecules.

2 Atoms: the smallest form of a chemical element (such as hydrogen, oxygen, or carbon).
3 Molecules: groups of atoms bonded together.

* Electrons: tiny particles that are part of atoms and have a negative charge.

5 Collagen proteins: proteins that hold tissues together.

® Connective tissues: tissues that help the body and organs keep their shape.

" Tenderize: soften.



Another type of marination is enzymatic marination®. Enzymes® found in some roots, leaves,
and fruits denaturel?, or break down, protein bonds in meat. If you over marinate with enzymes,
however, you can end up without any food. If given enough time, enzymes can fully break down

meat.

Baking bread

Wheat flour has proteins called gliadin and glutenin.
When put in water, they bond to form a web of protein
called glutenl. Gluten holds the bread together. Bread

will make gluten when you knead it or autolyze it.

Kneading!? denatures the gliadin and glutenin bonds, so
they can form new bonds as gluten. The more you knead, Kneadig eps form gluteno hold bread togeter
the more bonds will form. You can feel this as the dough gets firmer and less sticky. To autolyzel3
dough, let it rest for a while. Enzymes do the denaturing that allows gluten bonds to form. This
reaction is completed with baking. At about 140° Fahrenheit, heat causes the proteins to solidify,

producing the form that gives the bread its shape.
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Popcorn

Popcorn pops because of water vapor. About 13.5% of a popcorn kernel is water. Its hull is sealed
around the corn within. When popcorn is heated, the water inside boils and turns into steam. The
steam expands, creating high pressure within the sealed hull. At 180°C, the pressure has risen to
almost 1000 kilopascals (kPa). Standard atmospheric pressure, which we feel all the time, is

around 100 kPa. The hull can’t withstand such high pressure and the kernel explodes.

8 Enzymatic marination: marinating with enzymes.

° Enzymes: substances that make chemical reactions go faster.

' Denature: break down.

! Gluten: a web of protein that holds bread together.

12 Kneading: repeatedly working dough by folding it over and pushing it down on a hard surface
13 Autolyze: to allow enzymes to denature protein bonds



Reading Comprehension Questions

Whatis a

What does marinating do to meat?
What are

What are

What does

A T o

Why does popcorn pop?

Extension Questions
7. The breads we
8. Animals eat their meat raw but raw meats can make humans very sick. Why do animals not

need to cook their food while humans do?
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