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FOOD AND DIET

The main el enents present in the human body are:

Hydr ogen Oxygen Ni t rogen Car bon
These el enents are present in conpounds - not as free el enents.
Unli ke plants, we cannot nake our own food. W get all the essential
el enents and conpounds we need fromthe food we eat. The el enents we
need are present in these foods in conpounds - not as the free
el ement s.

The food we eat usually contains the follow ng substances:

1. Carbohydrates
Car bohydrates are obtained from pl ants.
They are conpounds which contain Carbon, Hydrogen and Oxygen and
are required for energy.
There are two types of carbohydrates in foods:
1. Sugar s

Sugars are carbohydrates with small nol ecul es.
They taste sweet and are very soluble in water.
e.g. ducose, Fructose, Ml tose and Sucrose (table sugar)

ﬁ' Some can be detected by Benedict's test:

Sol ution of sugar in water +

( 3 drops of Benedict's solution
Resul ts:
Sugar Col our of Sol ution

Bef ore heati ng After heating

d ucose bl ue bri ck-red
Fructose | bl ue bri ck-red
Mal t ose bl ue bri ck-red
Sucr ose bl ue bl ue

Sucrose is the only one of the four sugars which does
not turn Benedict's solution brick-red on heating.
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2. Starch

Unli ke sugars, Starch is not sweet and does not dissolve in
wat er .

é- Test for Starch in some foods by addi ng |odine
solution - the lodine turns blue/black if Starch is
present.

The Starch nolecule is a polyner consisting of |ots of
G ucose nol ecul es |inked together to make a big |l ong chain

Starch nol ecul e

During digestion, Starch is broken down into d ucose:
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Starch nol ecul e d ucose nol ecul es

This reaction is speeded up by the enzynmes and aci ds
present in the digestive system

é‘ W can sinul ate the breakdown of Starch by both acid
and enzynes in the | aboratory:

——— hot water ——
St arch St arch
+ +
acid U U enzyme
=  J =  J

The Starch/enzyne m xture should be kept at body

tenperature (37 0C) since enzyne nol ecul es are
destroyed at hi gher tenperatures.

After about 15 minutes both solutions give a brick-red
colour with Benedict's solution show ng that sugars
are forned.

Once forned, the sugars are carried by the blood streamto
body cells where respiration occurs:

d ucose + Oxygen -> Carbon di oxi de + Water + Energy
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Energy from Carbohydrates

During digestion, carbohydrates are burned in the Oxygen we breath
in.

Car bon di oxi de, Water and ENERGY are produced:
Car bohydrate + Oxygen -> Car bon di oxi de + Water + ENERGY

ﬁ- We can sinulate this reaction in the |aboratory by burning
car bohydrate foods (bread, crisps etc) in Oxygen generated by
heat i ng Pot assi um per manganat e:

Pot assi um Car bohydr at e
per manganat e Rocksi | e.g. bread
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2. Fats and Oils

Fats and oils are obtained by eating neat, butter, cheese,
vegetable oils etc.

ﬁ- Test sonme foods for fats and oils by rubbing themon filter
paper and warmng gently. A greasy mark will appear if fats
and oils are present.

Fats and oils are required to provide an energy store in the
body. They provide us with nmuch nore energy than Carbohydrates.

Solid fats, otherw se known as saturated fats, are believed to
i ncrease the | evel of Cholesterol in the bl oodstream

Chol esterol bl ocks arteries and causes heart di sease. W shoul d
not eat saturated fats.

Liquid fats, otherw se known as unsaturated fats,

pol yunsaturates or oils, do not produce as nuch Chol esterol and
are less harnful to the heart. If we need to eat fats, we should
eat unsaturated fats.
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3. Proteins

Protei ns are compounds which contai n Hydrogen, Oxygen, Nitrogen
and Carbon and are required for body growth and repair.

Proteins are obtained by eating nmeat, cheese, beans etc.

ﬁ- W can test a food for proteins by mxing it with alittle

: Soda Line and heating: if an alkaline gas is given off
(turns noist red litnmus paper blue) then we know that the
food contains proteins.

noi st Red litnus
paper turns bl ue

food + Soda Line

Li ke Starch, protein nolecules are polyners. In proteins,
however, thousands of small nolecules called AMNO ACIDS are
i nked toget her:

Protein nol ecul e

Since there are many different kinds of Am no acids there are
many different kinds of proteins depending on which Am no acids
are present and the order in which they link

e.g. the three proteins below are all different

Different proteins are used to nake particular parts of the body
e.g. the protein in our hair is different fromthe protein in
our skin.
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Wen we eat proteins fromanimls and plants our bodi es break
down the proteins into their Am no acids during digestion:
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Prot ei n nol ecul e Ami no aci d nol ecul es

Qur bodies then re-assenble the Amino acids back into DI FFERENT
proteins e.g. to make our hair, skin and nuscle.
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Am no aci ds
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different Proteins

Since nmeat fromaninmals is a nmuch richer source of protein than
pl ants, vegetarians nust ensure that they eat a wide variety of
vegetables to ensure that they get all the Am no aci ds necessary
to nake their proteins.

4. Minerals
These supply the body with small anounts of Cal cium for naking
bones and teeth, Iron for making bl ood and trace el enents e.qg.
Sodi um present in Sodiumchloride (salt).

W nust take care when taking mneral supplenents: sone trace
elements, if taken in too large quantities, are poi sonous.

5. Vitamins

These are conplicated Carbon conpounds which are required to
keep the body healthy.

e.g. a lack of Vitamn Aleads to loss in weight, eye disease
and nore infections.
6. Water

More than 60% of body weight is nmade up of Water
If you weigh 50 kg then you contain about 30 kg of Wter!
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7. Fibre

Fibre is the part of the plant we cannot digest. It is, however,
very useful. It absorbs water and swells in the gut. This

provi des bulk for the gut nuscles to work on as food is squeezed
along. Fibre therefore keeps the gut working well and prevents
consti pation

8. Food additives

Food additives are chem cals added by the food manufacturer.
They can only be used once they have been tested and approved.

The main additives are listed in the table bel ow

Food Additive Reason for adding

Vitam ns and mnerals [ To supply or enhance the nutritiona
val ue

Fl avouri ng To alter the flavour

Col ouring To alter the appearance

Preservative To prevent decay

é W can separate the various col oured substances in food
H col ourings by chronat ography.

The col oured substances all flow at different rates along a
pi ece of chromat ography paper:

Chr omat ogr aphy — 0 A
paper
Water flows up
t he paper
0 carrying the
— ° col our ed
subst ances
with it
Spot of food ——@
col ouring
wat er

Al'l of the above substances, with the exception of the food
additives, are essential for a bal anced diet.



