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Di[/e?abolic reaction (metabolism)

chemical reactions in living organism.

catalyst o

Some substances that increase the rate of the chemical reaction >

and not changed by the reaction. B Kiiwsasibei
complex

enzyme

Proteins that function as biological catalysts.

Enzyme

catalyst{EE{t.55 | |
catalize{éﬂf, ) u ,

Products
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amylase

Starch — maltose

protease

protein — amino acid

amylase)Ern B

Germination

»
(How a plant grows from a seed) ‘ ?
|

v

,f

M?fF*K

- ©



2 —

Enzymes Biological catalysts
N’ -
hydrogen peroxide
o H
o
catalase H \\ 0 v
catalase
2H,0, ~——= 2H,0 + O, HYDROGEN PEROXIDE
-
hydrogen peroxide]3E M. J

catalaseld (L S B




I \ / \/
Enzymes Biological catalysts

Ny

et

\

S’

enzymes

large molecules ——— small molecules

=
enzymes o0 L5 —a
o0®
small molecules ——— large molecules o9

amino acids peptide protein

-/
AN e )
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Naming enzymes
carbohydrase — catalyse the breakdown of carbohydrates
proteases — catalyse the breakdown of proteins
lipases — catalyse the breakdown of fats (lipids)
amylase  — catalyse the breakdown of starch amylasel Rk
maltase =~ — catalyse the breakdown of maltose CarbOhydraseﬁ"I7MJ6A%E§
proteaseEE g
sucrase catalyse the breakdown of sucrose lipascHghg
o : maltaseZ= SFHEHE \.-/
Q J | sucrase[E B |

N o\ J/
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Q) The lock and key mechanism

An enzyme molecule is like a lock.
Y The substrate molecule has a

complementary shape to the

enzyme enzyme, and can fit into it like a key.

lock

enzyme

substrate key

The substrate must The enzyme changes

\ be a perfect fit. the substrate into new
molecules called products.

The shape of the enzyme and
the shape of the substrate are
complementary.

substrateEc{J \/
complementary 5 MY
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-

lecule is like a lock.
An enzyme moleciie & fike 4 loc The substrate molecule has a
complementary shape to the
el Ll enzyme, and can fit into it like a key.
The substrate must The enzyme changes
aclive site \ be a perfect fit. the substrate into new
molecules called products.

The dent of enzymes
where fit with substates

substrate &4

product/~ %A enzyme-substrate
complex2EH comblex
active sﬂe;ﬁ &1@{—(_{ :
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-’
substrate (starch)
Rl = : et o i 'W‘"m . ' aide

St

Each enzyme has an active site PN | m—
that exactly fits its substrate.

Each enzymes can only act on a
particular kind of substrate.

The substrate molecule (starch in Each enzyme has an active site into The starch is split into maltose

this case) slots into the active site. which its substrate molecule fits molecules. The enzyme is unaltered,
exactly. This enzyme is amylase, and and ready to accept another part of
its active site is just the right size and the starch molecule.

shape for a starch molecule.

Y,

N
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What 1s a catalyst?

What are the catalysts inside a living organism called?

Which kinds of reaction inside a living organism are controlled by enzymes?
What 1s meant by a carbohydrase?

Give one example of a carbohydrase?

Name the substrate and product of a reaction involving a carbohydrase?
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Properties of enzymes

s

'

Properties of enzymes

¢ all enzymes are proteins

Rate of
reaction

Higher temperature — more kinetic energy — more energy
when molecules hit each other / more frequently when molecules
bump each other — reaction 1s more likely to take place

B

I ¥ | 1

10 20 30 40
Temperature / °C

' 9
N e\

).
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s

'

Properties of enzymes
¢ all enzymes are proteins

¢ cnzymes work best at a particular temperature
(optimum temperature)

- s

y \

I ¥ I

10 20 30

1

40

Temperature / °C

—

).
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Properties of enzymes

s

'

Properties of enzymes

Albumen ™S

Denaturation: proteins lose their shape

enzyme

denaturationZ4
denatureZ¥

denaturedZ14RY |

active site no longer

| fits perfectly with the

substrate.

Rate of
reaction

I ¥ I 1 I 1

10 20 30 40 50 60
Temperature / °C

- = o )
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Properties of enzymes A

¢ all enzymes are proteins

¢ cnzymes work best at a particular temperature
(optimum temperature)

Rate of

e . .
¢ enzymes are made inactive by high temperature. pmee

(denaturation)

I ¥ I 1 I 1

0 10 20 30 40 50 60
Temperature / °C

- o )
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Properties of enzymes

¢ cnzymes work best at a particular pH
fopmmumiplS s -

- PH of most enzymes e
Pepsin (a protease enzyme in human |
' stomach/ hydrochloric acid) about 2 !
------------------------------------------------------------- Rate of
¢ cnzymes are catalysts reaction

¢ cnzymes are specific

pepsin B = HEE

!
................................................................. ]

pepsin (a protease

in the stomach)

most
enzymes
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What 1s meant by an optimum temperature?
What 1s the optimum temperature for the enzyme 1n figure 5.47?

Why are enzymes damaged by high temperatures?
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An enzyme molecule is like a lock.
R The substrate molecule has a

complementary shape to the
enzyme, and can fit into it like a key.

enzyme

The enzyme changes
the substrate into new
molecules called products.

The substrate must
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Activity 5.1- the effect of catalase on hydrogen
peroxide
Catalase 1s found in
catalase
2H,0, —~s—= 2H,0 + O, gee
Wear eye protect Jrac e
pProtection (f availabis
« some chopped raw potato\/ Hydrogen peroxide s g4 dicds
» some chopped boiled potato ¢ /‘i/o Wer, F ul bleach,
« some fruit juice Wash it _OF f with P/emtg okl

» a small piece of liver\/ Water if YOU GEE TE 57 tomrmay o
e some yeast suspension\/ ’
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Acftivity 5.2- investigating the effect of pH on the activity
of catalase
pepsin (a protease
in the stomach) s
Independent variable enzymes

Dependent variable

Irrelevant variable
Rate of

reaction
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Activity 5.2- investigating the effect of pH on the activity
3% hydtog de
buffer solution

\_:J . 3 T e =
5.6 6.2 6.8 7 —
=
R A buffer solution |
buffer solutionZg; &

.......................................................... S K)o
consStant at a
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Activity 5.2- investigating the effect of pH on the activity

of ata I se

‘,-'_{-':_ LBy,

pestlefF
mortar £, R

extractf2EX, FEEUK
settle JTUITE

A leaf contract
contain catalase.
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Activity 5.2- investigating the effect of pH on the activity
of catalase

hole punch3JFL /1
filter paper JEZE © )
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Activity 5.2- mvestlgatlno the effect of pH on the activity
of catalase

Record time
duration from |
I the bottom up’to |

paper floats.

forceps/ tweezerfg—+ | | |
N (D of )

stopwatch{&Z
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Activity 5.2- investigating the effect of pH on the activity
of catalase

Time taken for paper to float in seconds
pH 56 | 62| 68 | 74| 80
Tests 1
2
3
Mean
Boiled extract
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Acfivity 5.2- investigating the effect of temperature on the

activity of amylase
® what is the hypothesis you are going to test ?

® what apparatus and other materials will you need for your

experiment?

® what will you vary in your experiment? How will you vary

® what will you keep the same in all the tubes or beakers in

your experiment ? How will you do this ?

® what will you measure in your experiment? How will you
measure 1t? when will you measure i1t? will you do repeat

measurements and calculate a mean?

salivalEig
apparatusiz 5

¥ NS

Rate of
reaction

A

h

0 10 20 30 40 50 60

Temperature / °C

-/

S ot )
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Activity 5.2- investigating the effect of temperature on the

activity of amylase
® how will you record your results? (result chart/ table)

N/

M

® how will you display your results?

® what will your results be if your hypothesis is correct? ——
(sketch the shape of the graph)

0 10 20 30 40 50 60
Temperature / °C

salivalBEg
apparatusic 5 > \/ o/ /
3\
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Activity 5.2- investigating the effect of temperature on the
activity of amylase
1 take five test tubes and label them A to E /:—— . — — —

2 measure 5 cm? starch suspension Vs

\

1nto each test tube. A
3 take five more test tubes and label '
them AA to EE.
4 measure 5 cm? of amylase solution /:_’ =~ ] [ e =
into tubes AA to EE —
) : > -
5 place each pair of tubes 1n an AA BB CC DD

temperature | .ot tube

environment at a different '
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Acfivity 5.2- investigating the effect of temperature on the

activity of amylase | |
6 collecta white dimple tile (or five of them if possible)

and place a drop of iodine solution into each dimple

N/

7 when you are absolutely ready, tip the contents of tube
AA nto tube A, and so on for each pair of tubes. Mix
them well. Note the time, or start a stop watch.

8 after one minute, dip a glass rod into tube A and then
dip the end of the rod into the first drop of iodine
solution. Record the colour in the table. Repeat with the
other four tubes, using a clean rod each time.

dimple tile
glass rod I IEtE 9




| N ~
Enzymes

L —— \o/
Activity 5.2- investigating the effect of temperature on the

%gf-’féfltye %fnﬁt'nx!oaas gass rod into tube A and then dip the end of

the rod 1nto the first drop of 1odine solution. Record the colour 1n the
table. Repeat with the other four tubes, using a clean rod each time.

Colour with I

9 repeat step 8 every minute for e e
ten minutes. Lo

2 minutes

3 minutes

4 minutes

5 minutes

6 minutes

7 minutes

8 minutes

9 minutes

10 minutes




