Why Food?
Ay n B
P
mwom gives us  the matter to mem. more of us - to grow and repair, to replace worn-out cells, to reproduce when
”.o wx M.nwp i mw_wmo E.M.Sanmm. H with'the energy necessary to stay alive — to move, to respond to the environment,
.our ies free of disease, and i i
mua.imvmﬁunn.“ e, and to keep out cells, tissues, organs, organ systems — all of us — organized

When En n.E...?om. we unn.a to break it down. Physically, we take small bites, grind and mash it with our teeth
and _Bc...,ma it'into a pulp with our stomachs. Breaking it into smaller and smaller pieces isn't good enough .
ﬁ._och. Q\.n.r:.mna to take huge macromolecules and chemically turn them into their smaller monomers 9\“" then
either nr._nB._nm__< turn those small pieces into huge macromolecules-we need, we convert them to fat or
mhwnm“mmm%mq nmw,, energy storage, or we burn the small pieces in another chemical reaction to get the energy that is
stare b

Ex:. We eata vE..mn_. ﬁn.of.a asmn._n protein). We use chemistry to break that protein into a bunch of amino acids.
Weise those.amino acids to build our own proteins: Llike skin proteins to beal a cut, for example. :

Ex: .._.€.m_4m_ a potato. We use chemistry to break down 'the starch into simple sugars. We use chemistry to turn
the Sugars into glycogen to store energy in our muscles and liver. Later we will do more chemistry: turn the
m._.u\nomn: lo'sugar and then burn the sugar in the presence of oxygen to get energy.

emical change is all about. Chemical reactions rule our cells. Matter can't be created or
atter can be rearranged in chemical reactioos.

..ﬁ.w.,ma. mﬁ Reactions
RERCTEER N
Let s m:mna &:r__cua idea of a reaction. In chemistry, a reaction bappens when two or more molecules interact and
moam:.p.u.m&mnnn:m. ..:E_m it. What molecules are they? How do they interact? What happens? Those are all the
o _uﬁum_y__.;_a_m in reactions. The possibilities are infinite. There are a few key points you should know about
mqa._ﬁhnm eactions.

) xn MQ nts, A chemical change must occur. You start with one
compéund and turn it into another. That's an cxample of a chemical
change. A steel garbage can rusting is a chemical reaction. That rusting
a.mvmn.:w because the iron (Fe) in the metal combines with oxygen (O3) in
the ua&omuﬁﬁn, When a refrigerator or air conditioner cools the air, there
is 06 reaction. That change in temperature is a physical change.

HYDRDGEN AND OXYGEN
NOLECULES COMBINE

o the previous paragraph, but a reaction can happen with TO FORM WATER.

e

anything, just as long as a chemical change occurs (not a physical oge). If
you put pure hydrogen gas (Ha)"and pure oxygen gas in a room, they can
be involved in a reaction. The slow rate of reaction will have the atoms
booding to form water very slowly. If you were to add a spark, those
gases would create a reaction that would result in a huge explosion.
Chemists would call that spark a catalyst.

3. Single reactions often happen as part of a larger series of reactions.

Take something as simple as moving your arm. The contraction of that muscle requires sugars for eoergy.
Those sugars need to be metabolized. You'll find that proteins need to move in a certain way to make the
muscle contract. A whole series (hundreds actually) of differcnt reactions are oeeded to make that simple
movement happen.

1. CATALYSTS SPEED IT UP

A catalyst is like adding a bit of magic to.a reaction. Reactions oeed 3 ENERGY
certain amount of energy to bappen. If they don't have it, oh well, the REQUIRED
reaction probably can't happen. A catalyst lowers the amount of energy
pecded so that a reaction can happen easicr. A catalyst is about energy: it
doesn't bave to be another molecule. If you fill a room with hydrogen gas
and oxygen gas, very little will happen. If you light a matcb in that room
(or just a spark), all of the hydrogen and oxygen will combine to create
water molecules. It is an explosive reaction.

ENERGY
REQUWED

The energy needed to make a

CATALYST reaction bappen is called the
n%u,m__ﬁmaﬁc activation energy. As everything moves around, energy is needed. The
V energy a reaction needs is usually in the form of heat. When a catalyst is

REACTANTS
% added, something special rwuvaﬁ...z&&n a molecule shifts it's structure.

Maybe that catalyst makes two molecules combine and they reléase a ton
of energy. That extra energy might help anotherireaction to occur. o our
earlier example, the spark adaed the activation eoergy.

Catalysts are also used in the human body, not to cause explosions but to
make very difficult reactions happen. They help very large molecules
combine. There is another interesting fact about catalysts. Catalysts lower
the activation energy required for a reaction to occur. With the activation energy lower, the products can also
combine more easily. Therefore, the forward and reverse reactions are both accelerated. It helps both reactions.

INHIBITORS SLOW IT DOWN

There is also something called an inhibitor that works exactly the
opposite of catalysts. Inhibitors slow the rate of reaction. Sometiroes they
cven stop the reaction completely. You might be asking, "Why would
anyone need those?" You could use an inhibitor to make the reaction
slower and more controllable. Without them, some reactions could keep
going and going and going. If they did, all of the molecules would be
used up. That would be bad, especially in your body.

WHEN REACTANTS
Ti2Y ¥O0 BD7D

TO CATALYST,
YHEY ANE
BLOCKXED

INIIBITOR
BONDS TO
CATALYST

Enzymes )

At any given moment, all of the work being done inside any cell is being done by enzymes. If you understand
enzymes, you understand cells. A bacterium like E. coli has about 1,000 different types of enzymes floating

around in the cytoplasm at any given time.
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