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E. Take the pot of thick, pulpy pineapple mixture and heat 3t on high for three minutes. Keep
stirring it constantly, i order e distribute the heat evenly. The thick, pulpy mixmne may bail.
Thats fine; Just keep stirring.

F. Adler three minues of heat, ke one imahlespoon of the bot pulpy misturs aod pour itinto one of
the two bowls that have anly Jell-0in them. Use a differemt tablespoon than the ene vou used

mawp (O St vigerously, Label that bowl as “heaed pincapple juice.”

G, Putall three bewls in the refrigerator and wait for the amoant of tinee desceabed on the Jell-0)
.

Hl Examine the three bowls of Jell-0 What happened?

Yo should have seen that the Jell-Cr in the bow! with nothing added gelled as von would
expeel. as did the Jell-O in the bowl] which bad heated pineapple juice added w it [lowever, the
Jell-0r in the bovl that had reven-temperature pineapple juice in it should not have pefled, 100 did,
v dih not use fresh pineapple, Why did this happen?

Fineapple contains an ensvme that stops the reaction which causes Jell-0wo pel.
Femember, catalvats can cither specd up or slow dovwn a reaction. [n tis case, the eneyvimoe catalyst
slows the reaction down w essentially a bale As o resuly, when pioneapple juice is added w Jell-0,
the Tell-0F connot pel. As s the case with all engvmes, however, thas ensyme is very lragile, The
frezant that yow added s the thick, palpy pineapple mixtore in the polwaes eneogh to destroy the
ereyme, and thats why the Jell-00 in the ko] with the heated pineapple juice added was soll able
tovgrel, This shouldd pive vouan idea of how fragile engymes are, I fiet, engvmes are so Tagile tha
most food processing destrovs thems, Thot™s why the experiment called for a fresh pineapple. In
processed pineapple juice (canned o frozei), the ensyme nsed i this experiment has been
destrowed by the processing. [merestingly enough, pinespple also contains eneymes which can
brenk down ver pumes. That™s why vour pomes bleed 10 vow eat a fresh pineapple core.

Fecause erevmes are se fragile, they break down soon alier they are formed. Even in the
fresh pineapple that vou used inthe experiment, most of the relevant enevme had already broken
dovarn before vou used 1L However, even a tiny amount of cngvme is enough 1o sce the effect that
vl saw in the experiment, so cven theugh most of the enzyvime in the pincapple was gone, enougl
wirs ledt to make the experiment work, Since engymes break down soon after they are Tormed, vour
body must conticually produce nrore and more enzvmes, just o reploce the ones that are breoking
o, That™s why iUs important W eat protein moyewr diet. The protein that vou eat pets broken
o into 1bs constituent ammine acids, and those aming acids are shipped to the cells i your boady
s that they con produce more erevmes,

ONYOUR OWN

319 Sinee debwadration reactions link amano acids in onder 1o fomm proteins, why don’t proteins
break down into their amine seids when they are mixed with water™?
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Our discussion of chemistry would not be complete, of course, without a brief deseniption ol
DNA, the molecule which forms the basis of life. 1f vou thought proteins were complex, you
haven't seen anvthing until you have studied DINA! To begin vour study of DNA. examine the
schematic representations given in Figune 3.9,

FIGURE 5.9
Two Schematic Representations of DINA
DN A double helix, emphasizing DMNA double helix. emphasizing the
the nucleotide bases adenine, backbone, which is made of carbon.
cxtosine, thymine, and guaning exygen, and phosphorus

guanine

adenine

hosphate eroup —
phosphate grot} = hvdrogen bonds

deoxynbose

guanine

The four nucleotides. as they exist in the DNA double helix
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Deoxyribonucleic (dee” ox ce rye boh noo klay™ ick) acid, or DNA, is a double chain of chemical
units known as nucleotides (noo” klee uh tides). These two chains twist around one another in
the double-helix that is so familiar to most who have studied any amount of biology.,  The
nueleotides that make up these two chains are comprised of three basic constituents: deoxyribose
i simple supar that contains 3 carbons), a phosphate group (an arrangement of phosphorous,
Pydrogen, and oxygen atoms), and o base, A noelestide’s buse can be ene of four different types:
wilenine (pdd” uh neen), chymine (thye” meen), guanine (gwa’ neen), or eyvlesine (sie” 10l seen),

Iin the lower part of the figure which shows the nucleotides. vou can sec that the
phosphate groups link one nucleotide 1w another. The sugar part of the nucleotide supponts the
base. The two nucleotide cheins are leld wogether becanse the bases link weether in a process
known us hydrogen bonding.

Hrveropen bond - A serong attesction hetween hydrogen atoms and certain other ooms (usually
axypen or pilrogen] in specilic malecules

Hydropgen bonding is actually a very complex process that you will leam much more about in
chemisiry. For right now., you just need 1o realize that it is very dependent on the types of
molecules involved and the attraction between the atoms in hvdrogen bonding is aboul 13% as
stromg as 1he attraction between wo atoms that have a true chemical bond linking them. Thus.,
the hydrogen bomds in DNA are strong enough to keep the twe chains topether in a double helix.
but are significanily weaker than o true chemical bond, Since they are weaker than a true
chemical hond, it s rether casy Tor the two helixes in DNA W uneavel. Thar, as we will learn in
thwe next chapter, is VERY fortunate.

Sinee hydeogen bonding is highly dependent on the molecules involved, it tums out that
only certain nucleotide bases can link together using hydrogen bonds. The nuclestide hase
adenine can only hvdrosen bond 10 thymine. [t canmnot hydrogen bond to cytosine or gusnine. In
the same way, thymine can only hydrogen bond to adenine. Likewise, cytosine can only
hydrogen bond to guanine and guanine o eytosine. As a result, DNA is often pictured as drawn
in Figure 5,10,

_
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FIGURE 5.10
Another Way of Picturing DNA
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In this figure, “T7 represents thymine, “A”™ adenine, “G™ guanine, amd “C™ ¢ytosine. The balls in
the figure represent the backbone of the IINA. Notice that T's are only linked 10 A's and Cs ane
only linked 1o G's and vice-versa, This represents the Tact that only adenines and thymines or
eylosines and puanines link together,

MNow vou can finally leam how DMNA stores all of the marvelous information that it wses
2s the instructions for making life. Just as the entire English langeaze can be reduced
sequences of dots and dashes in Morse code, all of the information necessany for life cam be
reduced to sequences of nuclemide bases in a DNA molecule, Cells, as we will leam in the next
chapter, have chemicnl machinery which decodes the sequences of nucleotide bases ino
instructions lor what structures need to be boil and where o build them. Isn't thal marvelous?

ON YOUR OWN

-
.20 One way that chemists can “anwand” DNA so that the individual strands can be studied is
to heat a sample containing DNA, This couses the two strands of nucleotides to unravel, Based
o that informaltion, what can we say aboul the cffect of heat on hyvdrogen bonds?
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