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G
eneral learning outcom

es: 
●

D
escribe how

 large biological m
olecules are m

ade from
 

sm
aller m

olecules 
●

D
escribe the structure and function of carbohydrates, 

lipids and proteins



B
iological m

olecules intro
●

The study of biological m
olecules form

s an im
portant 

branch of biology know
n as m

olecular biology
○

M
olecular biology is closely linked w

ith 

biochem
istry, w

hich looks at the chem
ical reactions 

of biological m
olecules 

○
The sum

 total of all the biochem
ical reactions in the 

body is know
n as m

etabolism
○

The structure of m
olecules are closely related to 

their functions 



B
uilding blocks of life

●
4 m

ost com
m

on elem
ents in living organism

s are, in order of 
abundance, hydrogen, carbon, oxygen and nitrogen 
○

They account for m
ore than 99%

 of the atom
s found in all living 

things 
○

C
arbon atom

s can join together to form
 long chains or ring 

structures 
■

C
an be thought of as the basic skeletons of organic 

m
olecules to w

hich groups of other atom
s are attached 

●
O

rganic m
olecules alw

ays contain carbon and 
hydrogen 



Figure 2.3, page 30



M
onom

ers, polym
ers and m

acrom
olecules 

●
M

acrom
olecule m

eans giant m
olecule

○
3 types of m

acrom
olecules in living organism

s: 

polysaccharides, proteins (polypeptides) and nucleic 
acids (polynucleotides)
■

‘poly’ m
eans m

any; the above m
olecules are 

polym
ers, m

eaning that they are m
ade of m

any 

repeating subunits that are sim
ilar or identical to 

each other 



M
onom

ers, polym
ers and m

acrom
olecules 

●
The subunits are referred to as m

onom
ers

○
They’re joined together like beads on a string

●
M

aking polym
ers is relatively sim

ple because the sam
e 

reaction is repeated m
any tim

es
●

N
atural exam

ples of polym
ers are cellulose and rubber

●
Industrially produced polym

ers include: polyester, 
polythene, P

V
C

 and nylon 
○

These are all m
ade up of carbon-based m

onom
ers 

and contain thousands of carbon atom
s joined end 

to end 



C
arbohydrates

●
A

ll carbohydrates contain the elem
ents carbon, hydrogen and 

oxygen. 
●

‘hydrate’ refers to w
ater

○
H

ydrogen and oxygen atom
s are present in the ratio of 2:1 in 

carbohydrates, as they are in w
ater

●
The general form

ula for a carbohydrate: C
x (H

2 O
)y . 

●
Three m

ain groups of carbohydrates: m
onosaccharides, 

disaccharides and polysaccharides 
○

‘saccharide” refers to a sugar or sw
eet substance 



M
onosaccharides
●

M
onosaccharides are sugars

○
S

ugars dissolve easily in w
ater to form

 sw
eet-

tasting solutions
○

G
eneral form

ula: (C
H

2 O
)n

○
C

onsist of a single sugar m
olecule; ‘m

ono’ 
m

eans one 



M
onosaccharides

○
M

ain types of m
onosaccharides classified according to the 

num
ber of carbon atom

s in each m
olecule: 

■
Trioses (3C

)
■

Pentoses (5C
)

●
C

om
m

on exam
ples: ribose and deoxyribose

■
H

exoses (6C
)

●
C

om
m

on exam
ples: glucose, fructose and 

galactose
○

N
am

es of all sugars end w
ith -ose



M
onosaccharides
●

M
olecular and structural form

ula
○

Form
ula (aka m

olecular form
ula) for a hexose: 

C
6 H

12 O
6  

○
Structural form

ula show
s the arrangem

ents of 
the atom

s in a m
olecule



Q
U

E
STIO

N
The form

ula for a hexose is C
6 H

12 O
6 , or (C

H
2 O

)

6 . W
hat w

ould be the form
ula of:

 
a.

a triose? 

b.
a pentose? 



Figure 2.3, page 30



R
ing structures 

○
P

entoses and hexoses have long enough chains 

of carbon atom
s that they can close up on 

them
selves and form

 m
ore stable ring structures 



Figure 2.4, page 30 



R
oles of m

onosaccharides in living organism
s

○
2 M

ajor functions: 
■

C
om

m
only used as a source of energy in respiration 

due to the larger num
ber of carbon-hydrogen bonds 

●
C

-H
 bonds are broken to release energy w

hich is 
transferred to help m

ake A
TP

 (adenosine 
triphosphate) from

 A
D

P
 (adenosine diphosphate) 

and phosphate
●

M
ost im

portant in energy m
etabolism

 is glucose



R
oles of m

onosaccharides in living organism
s

■
Im

portant as building blocks for larger m
olecules 

●
E

xam
ple: glucose is used to m

ake the 
polysaccharides starch, glycogen and 
cellulose 

●
E

xam
ple: ribose (5C

) is one of the m
olecules 

used to m
ake R

N
A

 (ribonucleic acid) and A
TP

●
E

xam
ple: D

eoxyribose (5C
) is one of the 

m
olecules used to m

ake D
N

A
 


