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What we will cover

What enzymes are

How an enzyme works

Why enzymes are specific

The effect of temperature

The effect of pH

optimum

temp

temperature and pH
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What enzymes are

Enzymes catalyse reactions in industry
and cells
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How an enzyme works

The substrate 47 fits the active
site iH4E{I = like a key in a lock.

substrate products m shapes are
active site - © oo complementary E#)
D[]0 i
enzyme enzyme—substrate enzyme free enzyme_SUbStrate
complex to be used again complex fEEYIE &)

m products =4 leave; the
enzyme is reused
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Why enzymes are specific

V D >< Each enzyme is specific — — it
|I, |I, works on only one substrate. Only
the right-shaped substrate fits the

active site; the wrong key will not

right substrate wrong substrate
fit.

fits does not fit
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The effect of temperature

Activity peaks at the optimum

optimum .
temperature 555 E (~37°C).

(about 37 °C)

enzyme denatured Too hot — the active site
(active site loses shape) . .

loses shape: the enzyme is
denatured 75|% (permanent
— not “killed").

rate of reaction
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The effect of pH

A
5 timum pH
5 optimum p Each enzyme has one optimum
o pH 5i& pH. Too far from it
°| denatured denatured changes the active site s.shape, so
© l the substrate no longer fits —
denatured again.
1 3 5 7 9 11 13
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Worked example — enzymes and temperature

Explain the shape of a graph of enzyme
activity against temperature.

m Below the optimum: heating gives
molecules more kinetic energy Zi&E.

m More successful collisions with the active
site = rate rises.

m At the optimum (& 37°C in humans) the
rate is highest.

m Above it, the bonds holding the enzyme's
shape break: it is denatured 754,

m The active site no longer fits the substrate
= rate falls to zero.

Never say the enzyme is
“killed” — it is not alive.
Say denatured: the active
site changes shape so the
substrate no longer fits.
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Topic 5 — key takeaways

0 Enzymes e Lock & key

protein catalysts; not used up substrate fits the complementary
active site
0 Specific o Denaturing
one enzyme, one substrate shape too hot or wrong pH wrecks the

shape
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Check yourself

What type of molecule is an enzyme?

What is the pocket the substrate fits
called?

What is the optimum temperature for a
human enzyme?

What happens to an enzyme above its
optimum?

Answers 1. a protein 2. the active site 3. about 37°C 4. it is denatured (loses its
shape)
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