6 Section 2 — Humans as Organisms

Nutrition is what you eat — and what you eat is really important for your health.
A balanced diet will have the right amount of the five nutrients listed below, as well as fibre and water.
1) Carbohydrates

These are like fuel for your body.
» @ gmae“g o, » Active or growing folk need lots
' of carbohydrate.
Energy

|
Qtarch Bread / potatoes / cereals

2) Proteins

Proteins are vital for

growth and to repair

damaged areas.
Proteins Meat / eggs / beans Building Cells

3) Lipids (Fats and Oils)

Lipids act as a store of
energy — which you
use if your body runs
out of carbohydrates.

Butter / cooking oil / cream Energy

Vitaming are only needed

in very small amounts
— they keep many vital

processes happening.

Vegetables / fruit / cereals

5) Minerals
E.g. — Iron Calcium Sodium
Found in — @ @ ﬂ
| N
Needed for - Blood Teeth/Bones Nerves
Fibre

1 » Fibre helps food move through
your digestive system.

About 75% of your body is water and
all chemical reactions (e.g. digestion),
take place in water - it's well important!

Obviously we only had gruel when I was a lad... sob ...sob...
Five types of nutrient, what you find them in and what they're for. And then there's fibre and water too.
Learn each section and test yourself with the only method that works — covering the page and jotting it down.
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MMore on Nutrition

Your body needs energy all the time. Even when you're asleep your body is using energy just to
keep you alive. You get the energy your body needs from carbohudrates and fats in your diet.

{ Different People Have Different Energy Requirements

1) The amount of energy you need each day depends on your body mass ("weight") and level of activity.
2) The heavier and the more active you are, the more energy you will need.

You Can Work Out Your Daily Basic Energy Requirement...

1) Every cell (see page 2) in the body needs energy. So the bigger you are,
the more cells you have, and the more energy you'll need.

2) You also need energy to move, and it takes more energy to move a bigger mass. ,,,,,,, N,
3) For every kg of body mass, you need 5.4 k) of energy every hour. This is the K is a unit

basic energy requirement (BER) needed to maintain essential bodily functions. of ener

You calculate it P
like this: smmmmmgp-Daily BER (kJ/day) = 5.4 x 24 hours x body mass (kg)

E.g. a 60 kg person requires 5.4 x 24 x 60 = 7776 kl/day

g
AR,

..and How Much Extra Energy You Need for Your Activities

1) The more active you are the more energy you will need.
’ 2) For example, a 60 kg person will use about 400 kJ walking
for half an hour but 1500 kJ running for half an hour.

3) To find out how much energy you need in a day you have to add together
‘ your daily BER and the exira energy you use in your activities. 400 k) 1500 kJ

An Unbalanced Diet Can Cause Health Problems

Obesity

1) i you take in more energy from your diet than you use, your
body will store the extra energy as fat — so you will put on weight.

2) Iif you have too much body fat, to the point where it poses
a risk to your health, then you are classed as obese.

3) Obesity is associated with health problems such as high blood pressure and heart digease.

Starvation and Deficiency Diseases

1) Some people don't get enough food to eat — this is starvation.

2) The effects of starvation include slow growth (in children), being
more likely to get infections, and irregular periods in females.
3) Some people don't get enough vitamins or minerals — this can cause

deficiency diseases. For example, a lack of vitamin C can cause scurvy,
a deficiency disease that causes problems with the skin, joints and gums.

Summon up the energy to learn this page...

You should be able to work out how much energy a person needs in a day. Also, make sure you
understand about the health problems that can be caused from eating too much or too little food.
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Digestion's fab. The body breaks down almost all the food we shove into our mouths, so we can use the
nutrients it contains. But it's not easy — lots of different organs have to work together to get the job done.

’ Digestion is All About Breaking Down Food

There are two steps to this. The first is quick, the second isn't: ;
. . . / ;% ﬁ<

1) Breaking down the food MECHANICALLY, e.g. chewing with teeth: ‘

2) Breaking down the food CHEMICALLY — with the help of proteins ‘

called enzymes. Enzymes are biological catalysts — this means
they speed up the rate of chemical reactions in the body.

Eight Bits of The Alimentary Canal

1) Mouth

Digestion starts here
where the teeth have
a good old chew

and mix the food
with saliva. Saliva
contains an enzyme
(called amylase)
that breaks down
carbohydrates.

2) Oesophagus
(Food pipe) Links the mouth

to the stomach.

3) Stomach

1) Here the food mixes with
protease enzumes which digest
proteins. The stomach contains
muscular tissue to move the
stomach wall and churn up food.

4) Liver

The liver makes bile, which
breaks fats into tiny droplets
(emulsification). It's also
alkaline to give the right pH
for the enzymes in the small
intestine.

2) Hydrochloric acid is present to
kill harmful bacteria and give a
low pH for the enzymes to work.

5) Pancreas

The pancreas contains glandular
tissue, which makes three enzymes:

1) PROTease digests PROTein.

2) CARBOHYDRAse digests
CARBOHYDRAfes.

3) LlPase digests LIPids — i.e. fats.

1) Large intestine

Here water is absorbed —
so we don't all shrivel up.

8) Rectum
. 1 6) Small intestine

Food usually contains some
materials that we can't digest. 1) This produces more enzymes to further
This undigested food is stored digest proteing, carbohydrates and fats.
as faeces. Here the digestion 2) Food is also absorbed through the gut wall
story ends when it plops out into the blood, which then takes it around
of the anus — egestion. the body to wherever it's needed.

=
The alimentary canal — don’t try to float a boat down it...
As a first step you need to memorise the headings — including each of the eight bits of the alimentary canal.
Then there's just the small matter of learning all the details that go with them. Get an image in your head of
the whole page and gradually learn the details as you scribble on. It'll get easier the more you practise.
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More on Digestion

Well would you believe it? There's more to learn about digestion.

Absorption of Food Molecules . .
Yy POy
= i Lrry
1) Big, insoluble food molecules can't pass through the gut wall. = "Zz:bl’e’means 'wcir;'i’;//:
e oVve. Soluple =
= Means 'y diSSole{ =

2) So enzymes are used to break up the big molecules into gmaller, soluble ones. =
= See Page 39 g, B

7
AN
IlllIIllllI/IllI.|\

7z

3) These small molecules can pass through the gut wall into the blood.

They are then carried round the body, before
ing into cells where they are used. T === ~
T, e i £ o = \\ \| Diagram not to scale
N\

|Large intestine |

L &

The small
molecules
diffuse into
the blood...

O = i /2
/ out again

3 " somewhere
| Small mfeshne‘

Inside the gut The blood

The Small Intestine is Covered with Millions of Villi

1) Food molecules are absorbed into the blood in the small intestine.
r 7 .A‘:

2) The small intestine is lined with tiny finger-like projections called VILLI.
3) Villi are perfect for absorbing food because: ANV, G v:h: )
* They have a thin outer layer of cells. Vil is the plural of vilys 0soupPI:O
* They have a good blood supply. o Itlw|o| ;(?7 ‘r?ore) villi
* They provide a large surface area for absorption. PN

Bacteria are Really Important in the Gut

1) Bacteria are unicellular organisms (see page 2).

2) There are about 100 trillion bacterial cells in the alimentary canal. That's loads.
3) Most of these are in the end part of the small intestine and in the large intestine.

— ie. it's one villys but

[ARRWA

AN

4) Some types of bacteria can make you really ill if they get into your body;,
but the bacteria found naturally in your gut actually do a lot of good:

They produce enzymes They produce useful hormones.
that help to digest food. 2 %ﬂ
& They reduce the possibility of harmful bacteria
growing in your intestines and making you ill.

They make useful 2
vitamins, e.g. vitamin K.

Just like convicts, food can’t pass through walls... 3
As well as looking pretty, these diagrams show you how food is broken down and absorbed.

Q1 The small intestine is responsible for absorbing food. It has millions of villi to help with this. -
State three ways in which villi are adapted to help with the absorption of food. (3 marks) Solution

Section 2 — Humans as Organisms
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l Nutrition

Section 2 — Humans as Organisms

Q1 What does the word 'nutrition’ mean?
Q2 To keep your body healthy you need to eat sensible amounts of each type of nutrient.
a) Describe the function (job) of each of these nutrients in the body:
1) CarDONYAIAES oot
i) lipids (fats and 0115) ..o.iiiiii i
THE) PIOTEINS Lo ettt
BV W A TS ot
b) Calcium is a metal. Our bodies need small amounts of calcium to help keep our bones strong.
What type of nutrient is calcium?
¢) Water is very important to the body. Humans can only survive without water for a few days.
Explain why water is so important to the body.
d) What is a deficiency disease?
e) Explain why you need to make sure that you include
plenty of fresh fruit and vegetables in your diet.
Section 2 — Humans as Organisms © CGP — not to be photocopied
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Nutrition

Q3

a)

b)

Q4

a)

b)

o)

d)

Peter is going on a 50 mile sponsored walk and he knows it is going
to take him a long time. He really likes sausages, so he thinks it
would be a good idea to take some to give him lots of energy.

Why wouldn’t sausages be the best source of energy for Peter during his walk?

Which of these foods would give him the most energy?
Circle the correct answer.

The pie charts below show which nutrients three different breakfast cereals contain.

Hibran Flakes

Sunflakes Muesli

e \___/// T~
Protein - Fibre n Fat D Others

Which type of nutrient is the largest in all three cereals?

D Carbohydrate

A balanced diet is good. Does this mean eating equal amounts of all types of nutrient?
Explain your answer.
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Nutrition

Qs Having an unbalanced diet can lead to health problems.

a) Eating more than you need to can lead to obesity.

i) Explain why eating too much can make you obese.

b) Not getting enough food can lead to starvation.
Describe one effect that starvation has on the body.

Q6 Our bodies need energy all the time so that we can live, move
and grow. But different people need different amounts of energy.

a) Which twe types of nutrient provide us with most of our energy?

b) The amount of energy that you need each day depends on your body mass.

i) Give one reason why this is the case.

¢) A computer operator, a professional athlete, a bus driver and a teacher all have the same mass.
Which of them needs the most energy each day? Explain why.

Section 2 — Humans as Organisms © CGP — not to be photocopied |
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Nutrition

Q7 Your basic energy requirement (BER) is the amount of energy that you need to maintain
your essential bodily functions. The formula for calculating daily BER is shown below.

Daily BER (k}/day) = 5.4 x 24 hours x body mass (kg)

Mihir has a body mass of 65 kg.
Calculate Mihir’s daily basic energy requirement.

Q8 Sheena is training to complete a long distance run.
The table below shows her training plan for three days.

Tuesday Wednesday Thursday

0.5 hour run 0.5 hour run 1 hour run
1 hour walk 1 hour swim 0.5 hour swim

a) Sheena has a body mass of 60 kg.
Calculate Sheena’s daily basic energy requirement.

b) Use your answer to part a) and the information shown below to calculate
how much energy Sheena needed in total on Thursday.

For a person with a body mass of 60 kg:
Walking uses 800 kJ per hour.
Running uses 3000 kJ per hour.

Swimming uses 1500 kJ per hour.

ed




Digestion

Q1 Complete these sentences using words from the box. Some words will be left over.
food egestion small digestion water
nerves blood enzymes large
The process of ....oocovviiviiiniiinnn., is the breakdown of ... into
soluble substances, and the passage of these substances into the ...........c.ccooeeveeiinn. .
The food molecules are too ..........ccooveiei. to pass through the gut wall, so
they are broken down first by special chemicals called ...........c.ccocooen, .
Q2 When food enters our bodies, it is broken down both mechanically and chemically.

a) Explain what is meant by:

i) breaking food down mechanically.

b) Describe how food is broken down mechanically and chemically in the mouth.

Q3 The stomach is an important digestive organ.

a) Give two reasons why the stomach produces lots of acid.

b) Why does the stomach contain muscular tissue?

Section 2 — Humans as Organisms © CGP — not to be photocopie -
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] L | Digestion

Q4 The diagram below shows some of the human digestive system with five parts labelled.
Give the name of each part in the correct space below and describe what each one does.

A) N AT et e
UG ON oo e e e e e e e
D) N AITI oo
I O T oo e e e e
L I =11 01U OO OO U PSP PP OO TTPPUPP PP PRPRPPPRPPPP S PRIV PRPRPPP PSS S PPPRRRRES
U CE O T ot e e e e e e e e e e e e e
) NI ettt e
F U G  OM oo e e e e e e e
L I 1011 U OO U DT DD UUURIIUPSOPPPRPTPPPI TS PRPRPPPRPP PSS SRR PRPRPE PP
=Y Toxi Lo ¢ HEVRUUTE TN RO P U UUPTPUPPPPURPRP

,
f,
\i
{'
i
!
:,,
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Digestion

Q5 Complete these sentences using words from the box. Some words will be left over.

blood join up fats break up air
urine catalysts cells mouth
Enzymes are biological ... . The body uses enzymes to

................................ big molecules into small ones. These smaller molecules
can pass through the gut wall into the ... . From here they

travel around the body, then pass into the ... to be used.

Q6 The body uses enzymes to help digest food.

a) Circle all of the organs shown below that produce enzymes which are used in digestion.

pancreas liver small intestine large intestine rectum

b) The diagram below shows different types of nutrient being digested by enzymes in the gut.

Fill in the gaps in the diagram to show the names of the three different types of enzyme
that the gut uses in digestion.

e

S 00
" "Q
- 6l
Carbchgdrafes ........................................... ucose

and other simple sugars

........................................... Amino acids

@%@m%@@/

Glycerol and fatty acids

¢) Pepsin is an enzyme that helps to break down proteins. It works best in acidic conditions.
In which organ of the digestive system would you expect to find pepsin?

Section 2 — Humans as Organisms © CGP — not to be photocopiedf
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Digestion

Q7 Some pupils performed an experiment using dialysis tubing, which allows small molecules
to pass through it, but not large molecules. They filled the tubing with starch and glucose
solution. Then they placed it in a boiling tube filled with water and left it for 25 minutes.

The apparatus that the pupils used and their table of results are shown below.
Use them to help you answer the questions.

Boiling tube 5: :

Dialysis tubing bag P

containing starch
and glucose solution

Water

At start

After 25 mins no yes

a) Can starch pass through the tubing? Explain how you can tell.

b) Explain why glucose could pass through the tubing.

¢) The dialysis tubing in this experiment acts like the wall of the small intestine.
Explain how the dialysis tubing is similar to the wall of the small intestine.

d) In the experiment which substance in the body does the water represent?

e) What is the starch and glucose mixture supposed to represent?

© CGP — not to be photocopied Section 2 — Humans as Organisms
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Digestion

Q8

Q9

Section 2 — Humans as Organisms

a)

b)

o)

Once food has been broken down into small, soluble molecules
it needs to be absorbed from the alimentary canal into the blood.

In which organ of the digestive system does this process of absorption take place?

capillaries

Your alimentary canal contains lots of bacteria. Most of
these are found in the small intestine and large intestine.

Give two reasons why it is a good thing to have bacteria in your digestive system.
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