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MODULE 2 CELLS

These elements are usually present in the ratio C (H,0),, where x and y are the same number
(ie.x =y). This means there is twice as much hydrogen as carbon or oxygen in a carbohydrate.

Glucose s a simple carbohydrate in which x and y are both equal to 6. The formula for glucose

isC,H,.0,

Types of carbohydrates

There are three types of carbohydrates: monosaccharides, disaccharides and polysaccharides.

@
L
@ o 9@ ®-9-90-® @

Monosaccharide Disaccharide Polysaccharide

(glucose) (maltose) (starch)

Note: (@ = glucose
Monosaccharides

oo
L o

Figure 2.16 Types of carbohydrates

Monosaccharides are carbohydrates composed of a single sugar unit. A single sugar uni
g of carbon atoms. Monosaccharides are the simplest and smallest type of carbohydrate.

isa

They are sweet to taste and are soluble in water
Glucose and fructose are examples of monosaccharides.

@ Glucose is a very common molecule in biology. It is made by plants in photosynthesis and
is the main molecule from which living things get their energy. It is commonly found in
sweets, chocolate, fruit and soft drinks.

@ Fructose has the same formula as glucose (however,ts atoms are arranged differently). It
is common in fruits and is much sweeter than glucose.

Disaccharides
Disaccharides are carbohydrates composed of two sugar units joined together.
Like monosaccharides, they are sweet-tasting and soluble in water. Examples include maltose

and sucrose.

@ Maltose is found in ger g seeds and is composed of two glucose molecules joined
together.

@ sucrose, or table sugar,is composed of a glucose joined to a fructose.
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Polysaccharides
Polysaccharides are carbohydrates composed of many sugar units.

Polysaccharides are insoluble or only slightly soluble in water and are not sweet-tasting.
They are very large molecules, often consisting of thousands of monosaccharides. Examples
include starch, cellulose and glycogen.

@ Starch (also called amylose) is made
of many glucose molecules joined
together. Itis the carbohydrate

stored by plants. Common sources

of starch are bread, potatoes, rice @-oose
and pasta. Starch is easily digested
as the glucose molecules are Figure 2.17 Structure of starch (amylose)
arranged in a chain. To extract
glucose itis only necessary to
break two bonds (see Figure 2.17).

@ Cellulose is also composed of
many glucose molecules linked
together. However, in cellulose
there is much more cross-bonding
than there s in starch (see
Figure 2.18). This cross-bonding
also means that cellulose is:

> Very strong (this is why itis used in the
structure of cell walls)
= Very difficult to digest (we use it as
fibre or roughage in our diet).
@ Glycogen s a complex polysaccharide. It
is composed of large numbers of glucose
molecules arranged in many-branched
chains. Animals store glycogen in their

liver and muscles.

Figure 2.19 Cellulose fibres in a plant cell wall

Sources of carbohydrate
Common sources of carbohydrate

in our diet are bread, potatoes, rice,
pasta, sugars, fruits, sweets and cakes.

Structural role of
carbohydrates ° s
Cellulose is used to form plant Figure 2.20 Foods ichin carbohydrate

cell walls.

~
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