What kind of food gives us energy?

How do the energy needs of one
individual differ from another
individual?

What happens to the food that
we eat?
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Astronaut Food

Malwysia's first estroraut, Dato’ Dr. Sheikh
Muszaphar Shukor was flown to the International
Space Station [ISS) on 107 October 2007

Im refation to that, Maleyson Agriculural
Research and Development Institute [MARDI)
was tasked with carying out 8 research about
food for astronauts while they were in space.

According to the research camied out
the salt content in food decreases in space.
Therefore, the research was done NUMEroUS
times until it produced appetising, delicious and
nutritious food in spacea.

Then, the food produced was sent to Russia
to undergo vanous tests belore getting approval
The food prepared was stored in airtight plastic
containers and was frozen to avoid spoilage.

¥ Carbohydrate # Absorption

F Protein F Oesophagus

= Fat * Small intestine
¥ Vitamin ¥ Large intestine
= Mineral F Rectum

¥ Fibre * Anus

k Balanced diet ¥ Defecation
 Digestion
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hat is your daily diet? Is it nutritious and energy-giving? Food not only supplies energy but
also gives nutricnts to maintain our health.

Nasi lemak
Photograph 3.1 Food is a basic need for lumans

Our food is divided into seven main classes; carbohydrate, protein, fat, vitamin, mineral,
fibre and water (Figure 3.1). Each food class has a specific function. Can you identify the food
classes that are shown in each food item in Photograph 3.17

Classes of food
| I I : I I |
Carbohydrate Protein Fat Vitamin Mineral Fibre Water
Figure 3.1 Clases of food
Carbohydrate
Carbohydrate is an organic compound that contains carbon, @
hydrogen and oxygen. Carbohydrate is a staple for humans m
because it supplies a lot of energy. Examples of carbohydrate are Same sources of

carhahydrate, such as sugar

starch, glycogen and cellulose. Starch is the food stored in plants, replary i

whereas ghycogen is the food stored in animals, Cellulose is the
carbohydrate that forms the cell walls of plants.

@ o




Potato Honey
Photograph 3.2 Sowrces of carbohydrate

Protein

Protein is a food substance that contains carbon, hydrogen, oxygen
and nitrogen. Proteins we eat are digested to the basic unit, that is,
amino acid. Protein is required for growth and to repair damaged
tissues in the body as well as to replace dead cells. Apart from
that, protein is also used to synthesise enzymes, hormones and
antibodies. Photograph 3.3 shows a few sources of protein.

Dl

Kwashiorkor is a lkind of
disease raused by protemn
deficency in human deet and
it generally ooours in children
aged between 1 and 3 years.

Milk helps me to
grow because it is
high in protsin.




Fat Science
As in carbohydrate, fat contains carbon, hydrogen and oxygen. Fat is m

id. Fat fram animals contains
formed from glycerol and fatty aci iher coolestardl thas ak

Fat is a high energy source and storage. Each gramme of fat from plants.
supplies two times the total energy supplied by carbohydrates. Fat
protects the organs of the body such as the heart and kidneys. Apart
from that, fat acts as a transporter for vitamin A, D, E and K. Excess
fat in the body is stored under the skin as a heat insulator to regulate
body temperature.

Butter Coconut oil Palm oil
Photograph 3.4 Sowrces of far

Vitamin
Vitamin is an organic compound that does not supply energy, but is needed by the body in small

quantities to maintain good health. Vitamins can be dassified as water-soluble vitamins and
fat-soluble vitamins (Figure 3.2). We obtain vitamins from vegetables, fruits, milk and meat.
Table 3.1 shows the types, sources, importance and effects of vitamin deficiency.

Vitamins
1 |

Water-soluble vitamins Fat-soluble vitamins

I |

Vitamin Band C Vitamin A, DL E and K

Figure 3.2 Classification of vitamirns

-

Milk Meat Fruits Vegetables

Photograph 3.5 Sources of vitamins



Table 3.1 Type, source, importarce amd effects of vitamin deficiency
Vitamin Source Importance Effects of deficiency

Helps with night vizion » night blindness
* Maintains skin health o skin diseases

A millk, egg yolk, fizh oil

* Maintains the functions of the A
; Beri-beri
B yeast, liver, eggs Nervous system 2 i
* Formation of red blood cells = mia

» Fights diseases

® Scurvy
C fruits, vegetables # Maintains the health of gums and (bleeding gums)
butter, eggs, fish oil, # Helpsin the absorption of calcium = Rickets
D alzo produced through  » Strengthens tooth enamel + toothache
SUN EXpOSUre * Maintaing skin health * skin diseazes
E grains, green # Maintains the functions of « sterility
vegetables reproductive system » foetus miscarriage
; * Speedsup the
L K milk, egg yolk, fish il o thotsing troceds » prolonged bleeding
il
Fibre
Fibre is a substance that cannot be broken down by the
digestive system. Fibre comprises of cellulose that is found in Fl:-::- vagotables
grains are
the cell wall of plants. high in fibre.

Fibre is very important to stimulate
peristalsis, that is, the movement caused by
the constriction and relaxation of the muscles
along the digestive tract such as ocsophagus,
small intestine and large intestine. This makes
it easier for food to move along the digestive
tract and prevents constipation,

Vegetables
Photograph 3.6 Sources of filre




Mineral is a non-organic substance required

by the body. Minerals do not supply energy,

but are required in small quantities to regulate

body processes to maintain health. Table 3.2 (
shows a varicty of minerals, their importance

and effects of deficiency.

Salt Seafood
Photograph 3.7 Sources of mineral

Table 3.2 Types, sowrces, importance amd effects of mineral deficiency

Mineral |  Source Importance Effects of deficiency
Calcium ik, anchovies, , elps with blood-clotting o Rickets
mﬁ;ﬂn # Strengthens bones and teeth « Osteoporosis
Sodium salt, meat, eggs * hhinu;n:gmﬁmﬂmﬁm = muscle cramps
Iresn liver, maat » Builds haesmoglobin in the blood » Anaermnis
lodics asafosd s . Il-’l:l::vﬂﬁ the funcions of thyraid « Goiter
Rickets
Strengthens bones and teeth i
cheese, meat, eggs, » » brittle teath
Phosphorus bles . I:':qr:tnudd::ddhbﬂnmd S build DNA and
RMA
# Helps with muscle contraction " alvs
Potassium  plants andanimals = Maintains the functions of nervous  © PAF2Y=E
PR * muscle cramps
b =S A
Water

Water isa compound that isvery important to our body. Water ;
contains elements of hydrogen and oxygen. Water acts as a m 9 lltr:: ;‘:ﬁ:’
chemical solvent and a transportation medium of nutrients a day. ')
and oxygen into the cells, It transports waste materials such as

.h

urea and salt out of the cells and regulates body temperature — $
through evaporation of sweat, " b J}Qf
>, ~ B
- Wy = ‘ d

Fruit juice Wa:crmt]nn
— Photograph 3.8 Sources of water




= Aim: To test for the presence of starch, glucose, protein and fat.

Materials: lodine solution, 1% starch suspension, Benedict's solution, 10% glucose solution, Millons
'__E T reagent, albumen suspension, ethanol, cooking oil and distilled water ]
E | Apparatus: Test tube, dropper, beaker, Bunsen bumer, wire gauze, tripod stand, test tube holder, ——
- stopper and test tube rack —— =
= ——
zae @, lodine test for starch : e
ledine
—— - Instruction . solution =
: 1. Pour 2 ml of starch suspension into a test tube. ' =
= 2. Add two drops of lodine solution into the test tube 2 miof 1% .
-—— (Figure 3.3). starch suspension -
R 3. Record observati s
& ecord your observations. Figure3.3
l.
. e Benedict's test for glucose
1 = Water bath—+ P
e s Instruction Wire + Benedict's solution
. = 1. Pour 2ml of glucose solution into a test tube. gauze ! —_—
==: 2. Add 2 mi of Benedict's solution into the test tube ——
—— —
— e — and shake it to mix the solutions. ;”."': Bunsen burmer : -
e = o
3. Heat the test tube in a water bath for 5 minutes L = -
- (Figure 3.4). Figure —
= | 4. Record your observations. . Soence [ -
= ® ;
Bt Tinfo
-_u Beredict's test 15 wsed to test | ——l
. {3 Mition's test for protein the presenice of reducing R
- - sigars, Examples of redudng =
- sugars are glucose, maltoss, py——
4 Instruction galactose and fructose, —
— 1. Pour5ml of albumen suspension into F
E a test tube. ——
—_— 2. Add two to three drops of Millon's reagent = —
=N into the test tube (Figure 3.5 ()}, Then, Water | —
== shake the test tube to mix the solutions. i bath T P -
| 3. Heat the test tube in a water bath for 5 :‘"““"‘t Wire : suspension + =
minutes {Figure 3.5 (b)), e =4
4. Record your observations.
Alburmen
suspension
(a)




- €)' Micohol-emulsion test for fat
g Instruction

= 3. Shake the test tube slowly and leave it in a test tube rack

1. Pour 3 ml of ethanol into a test tube,

2. Add 2 to 3 drops of cooking oil into the test tube
| {Figure 3.6 (a)). Then, close the test tube with a stopper.

for 2 to 3 minutes.

4. Place 4 to 5 drops of the mixture from the test wbeinto  (a) (b)
—  another test tube filled with 20 ml of distillad water Figure 3.6
{Figure 3.6 (b))

5. Close the test tube with the stopper and shake slowly. Leave 3 EafEWM
the test tube in the test tube rack for 2 to 3 minutes. i
! Ethangl & flammable,

6. Record your observations. ¢ Pasica baas, Easar o
Observation E. fire,
Activity | Observation

[aBL--R_g

| D

Questions

~ 1. Whyis the heating in the Benedict's is test and Millon's test carried out in a water bath?

| 2. You are given a food sample in powder form. How do you determine the food class of the food
sample? @l

—— 3, What are the inferences you can make from each of the activity above?

[EormativelPractice,
1. Mame the food class based on the functions given.
Food class Function
{a) I Regulates body temperature
) ' Heals damaged body tissues
e} . Required for energy
. {_d]- Pratects from diseases

2. Mame the diseases caused by deficiencies of the following vitamins.

{a) Vitamin A (c) Vitamin C
(b) Vitamin B (d) Vitamin D
3. State the effects to our health caused by deficiencies of the following minerals.

{a) lodine (b) Irom {c} Phosphorus




@ Importance of a Balanced Diet )

What is meant by a balanced diet?

A balanced diet is a diet that contains all tha food
classes in the right quantities that are required by
the body.

€

lnfp

The Healthy Plate” model has
bean prepared by the Minstry
of Health Malaysia as a guide
o practse a balanced diet.

* Limit intake of fats, oils,

Limit the consumption of sugars and salt

 ultra-processed foods

Fish: 1 servings

Poultry/eggs/meat: 1-2 servings

Milk and milk pmdu:la: hSﬂM: 1 serving

2 servings

Rice, other cereals, whole
grain cereal-hased products

Plain water: 6-8 glasses and tubers:

1 glass = 250 ml 3-5 servings
Vegetables: Fruits: 2 servings
2 3 servings

Figure 3.7 Malaysian Food Pyramid 2020 ==




Factors that Influence Calorific Requirement

5@'\ Body size l

|
1t, 't A person with a large body frame needs to take a bigger portion
4 of food because he or she needs to have more energy compared to
someone with a smaller frame.

ie

Age

Children and teenagers require more carbohydrates for energy and
protein for growth because they are growing and are more active
compared to adults.

’ Wark ,l

Farmers, labourers and fishermen require more energy because
they do heavy work. Therefore, their diet requirements are higher
compared to people who work in an office.

Gender ] '

Generally, men are more muscular and they do more heavy activities, \

Therefore, they need bigger food portions than women.

b

State of health |

People who are sick are weak. They require food suitable to
their health condition.

Peaple who live in cold cdimate countries loge heat quickly to their
surroundings compared to people who live in hot climate countries.
Therefore, they need more food to maintain their body temperature.

Figure 3.8 Factors that influence a calorific requinement



Calorific Value of Food

Food contains some basic classes, such as carbohydrate, protein and fat. All of these basic classes
produce different quantities of energy when bumed. The total amount of energy released when 1 g
of food is burned completely in the body is called energy value or calorific value. This total energy
is measured in units of calorie (cal) or joule (]).

Table 3.3 Energy value of fat, protein and carboldrate

Encrz"r v u'lun

P

U‘J Bl

Ilﬂ.af gl

1 calorie (cal) = 4.2 joule (]}
1 kilocalorie (keal) = 4.2 kilojoule (kI)

You have learnt aboul the calorific value of food. Can you estimate the calorific value of the
food in your daily meals? Let’s do Activity 3.2,

'F__ g ——c
@mﬂ.,zz . | coEn.

Jun To estimate the calorific value of food.

— ==r
i “J Instruction
= - 1. List the breakfast menu of your friends in 2. Estimate the calorific value for each of your .
- classmates menu items. -

Example of the calculation: —
Calorifi =

» | e Quantlty | valvefkaan | |
Fedice | lphie30g) | 60 ||

Bwiny | Apseces(TANg) [OAxA=10 .
Milk 1glass2som) | 130 =~
——a
The total calorific value for the breakfast -
| ] consumed s 890 kcal _?‘
3. Find out whose breakfast has the highest T —
' and lowest calorific values. —
Milk =

M&m
A dietitian gives advice in terms of '
evatuating the status of an indradual’s diet -z
befare recommending a suitable dist. —
{
wl— ===




= e
— —
g = i - —— =
—~ Aim: To collect information on calorific value of food.
~ Instruction =
1. Workin groups. b =
— 2. Each group is required to collect 2 food labels that show the food calorific value (Figure 3.9). -
.-_":»:- -:'_ 3 ‘
=t NUTRITION FACTS .
-yl Barvrg 52w 1dg A1) ==
— : T ] Aol g wivng 1) e iy 5 - L
- o gy (isa 4 00 el ) "
- i wig T
—_— fa g 1
= tmaga 3 Em  Mmg
— = | e Meg  Sleg
T'_. 1 Catmhyia [-E1] iig
e e e 2 fem 1y g
] = P Erg
— Figure 3.9 =
| ; o
| 3. Fillin the calorific value of food found on the food labels in a table like the one below: -
= 2 food | Classoffood | Perloog | Calorificvalue (i) 5
| Cannedfood | Carbohydrate 5
3 [ £ —
: Pr?'reh m—
» Fat "
= | | Carbohydrate —
S | Pﬂ:rtetn ————
[ Fat
- 4. Disauss e folowsng Tl _—
— | (a) which food has the lowest and highest calorific values? | E
{b) what other nutrients are printed on the food labels apart from carbohydrate, protein and fat? -
s
~r
- -




Planning a Balanced Diet

£ ) Teaser

Have you ever planned a balanced diet based on your calorie and

nutrient requirements? As we have learnt, factors such as size fL IR BRI CR O I o B
55 . Rora : menu for astronauts, what

of body frame, age, work, gender, health condition and climate food would you recommend?

influence the calorie and nutrient needs of a person.

__,i[;_r;a'.ﬁ - . ° . d__r_

Alm: To plan a balanced meal for a day based on different factors, @

Instruction
1. Work in groups.
2. Each group is required to prepare a menu for breakfast, lunch and dinner for one of the following
individuals:
— Individual A: a man who works as a bank officer —_—
Individual B: @ man who works as a construction worker =
Individual C: a pregnant woman 8
Individual Dr: a school girl wha is active in sports .
— 3. Determine the quantity required for each food menw.
4. Total the calorific values consumed in one day.
5. Produce the planned menu according to your group's creativity.

Questions

oy

1. What class of food appears the most in the food menus? =

2. State the factors that were considered when planning the dailly menu.

- 3. Which individual’s meal has the highest calorific value?
— e — = - —_— S— .
w
. - -
-

m— === : : (7
m—— : . —e



The Importance of Maintaining Health

According to the research results of the National Health and Morbidity Survey (2016), the percentage
of Malaysians with diabetes is 17.5%, high blood pressure is 30%, high cholesterol is 47%, obesity
is 17% and overweight is 40%. This problem shows the improper diet and lifestyle of Malaysians.
Activities to create awareness should be carried out more actively at school level,

Instruction
1. Work in groups.
- 2. Collect information on:
(&) heartdiseases
(b} high blood pressure
© (0 diabetes
> {d) skin cancer
— (e} lung cancer

- 3. Prepare a poster about the causes of these diseases and steps that can be taken to prevent them.

i | 4, Put up the three best posters on the science notice board in your class.

— -
L > —_—

2= —
- Rim:To create awareness and emphasise the importance of maintaining a healthy body. hﬁ""‘ —

P — H -y

We need to practise a healthy lifestyle such as eating food
with less sugar, salt, oil and fat, Besides, we need to exercise and
should not smoke to maintain our health and to reduce the risk of
dangerous diseases.

The existence of various high-calorie foods has caused more
people to be calegorised as obese. Obesity is a problem that not
only has a negative effect on the appearance of an individual, but
also destroys health without considering age or background.

Ol

The research results of the
National Health and Morhedity
Survey 2016 shows that

only six percent of Malaysian
adults eat engugh Fruits and
vegetables. Thus, the Mirestry
of Health Malaysa launched
the Eat Fruits and Viegetables
Campaign.

Photograph 3.9 Halunced dict can maintain health



22 ®m
Body Mass Index [BMI) 5 a formula that caloulates body mass against height. We can evaluate our body mass
index after caloulatng the BML

Calculation of s D)
et :';",i']'m Height (m) = Height [m)

- ___—-#-_-—
- . : —
—_— o }‘;_} ] 3
i Alm: To study the obesity problem among school children and suggest ways to overcome it. ; —
~ Instruction =

-~ = 1. Conduct a study on the obesity problem among students in your school, -
= £ 5 Youneedto study: -
| = {a} the relationship between eating processed and junk food and the problem of obesity . t
{b) ways to solve the problem at school level = E
= 3. Write the results of your study in the form of a folio. ; __—:__E
- e —

P32 )

1. What is meant by a balanced diet?

2. State the factors that influence calorific requirement,

3. Compare the energy requirements of a 50-year-old woman and 50-year-cld man.

4. Give the definition for calorific value of food.

5. Suraya is a long-distance runner. She has breakfast as shown in the photographs below before
going for a practice session. What is the calorific value of the food consumed by Suraya? In your
opinion, has Suraya taken a balanced meal? &5

§s

A plate of nasi lemak A cup of comflakes (160 kcal) and a An apple (60 keal)
{400 keal) cup of milk (130 keal)

6. Mr. Robert originates from Switzerland and now lives in Malaysia. Mr. Robert works as a diplomatic
am:erﬁ finds that his dally food requirements are less compared to when he was in Switzerland.
Why?

o -\-\.;}
. O)

Practice]

[Eormativell




@ Human Digestive System )

hat happens in our body after we eat? How is food like
the watermelon in Photograph 3,10 digested? Let us learn
aboult the process of [ood digestion.

Food digestion is the process of breaking down food that is complex and large into
molecules that are small, simple and soluble so that they can be absorbed by the cells of

the body.
@ Science
Enzyme is a substance
[ I _ in the body that speeds
[ i up chemacal digestion
e ) e
« The process of breaking down I « The process of breaking
food into smaller particles in down food from complex
the mouth with the help of molecules into simple
teeth, tongue and saliva. molecules with the help of
« Involves peristalsis. ENEZYmes.

Figure 3.10 Comparizon between physical digestion and chemical digestion

'@ an




The Structure of the Human
Digestive System

What are the organs that are involved in the human digestive
system? The human digestive system comprises a tube that is
called the digestive tract and a few other organs such as the liver,
gall bladder and pancreas. The digestive tract is a long tube that
begins in the mouth and ends at the anus,

Figure 3.11 Human digestive system

If a drgestive tract is 9 m long,
how does the tract [t into a
body that & 1.5 m in height?




(1) Mouth
= Food is chewed by the teeth.
» Particles of food are softened by saliva.

»  Salivary amylase in saliva breaks down
starch into maltose,

(2) Oesophagus
Food that enters the oesophagus is called
bolus,
‘The process of peristalsis at the wall of
the ocsophagus pushes the food into the
stomach.

@ Stomach

«  Walls of the stomach secrete protease and
hydrochloric acid. Hydrochloric acid
activates the protease and kills bacteria in
the food that enters the stomach.
Protease breaks down protein into
polypeptides,

» Food that is semi-liquid is called chyme,




Chapter 3 : Mutritien

@ Duodenum

= Food enters the first part of the small intestine, that is, the
duodenum.

The liver produces bile that is stored in the gall bladder.

The bile emulsifies fat into small droplets and neutralises the acid in
the chyme.

The pancreas produces pancreatic juice which contain enzymes
amylase, protease and lipase.

Pancreatic amylase digests starch into maltose,

Protease digests polypeptides into dipeptides,

Lipase digests fat into fatty acids and glycerol.

(5) Small intestine

» The small intestine secretes enzymes maltase and protease.
«  Maltase digests maltose into glucose.

»  Protease digests dipeptides into amino acids.

Fnudihlt wd@ﬂtihwnuﬁmmtheram.:

» Facces are excreted from the body through the anus.




Our body produces enzymes to quicken the food digestion. I./'-i"\ .
What are the examples of enzymes that are involved in digestion? K_{,J&g‘@
What is the function of each of these enzymes? Amylase, protease el
and lipase are examples of enzymes in digestion. Enzymes are made e e T:::w.n Enzymes
up of protein. Without enzymes, the digestion process happens at a help to remove stains such s
very slow rate. bicod and oll
@ Starch .  Maltose (& Polypeptide Mp.  Dipeptide
Amylase Protease
(Secreted by salivary glands and pancreas) {Secreted by the pancreas)
20 Maltose  F$  Glucose (5  Dipeptide  mmp) Amino acid
Maltase Protease
(Secreted by the small intastine) (Secreted by the small intesting)
— ____.  Fatty acid +
8 Protein  EEmg  Polypeptide 6 Far ol
Protease Lipase
(Secreted by the stomach) {Secreted by the pancreas)

Figure 3.14 Action of digestive enzymes

.‘Wiw 31 | ' -

Aim: To study the action of enzyme in saliva on starch.
Materials: 1% starch suspension, iodine solution, Benedict's solution and distilled water

| Apparatus: Boiling tube, Bunsen bumer, glass rod, wire gauze, 250 mi beaker, test tube, test tube
- - holder, stopwatch, dropper, tripod stand, retort stand with clamp

|
~ | Instruction !
1. Rinse your mouth with distilled water and collect saliva in a small beaker. Use this in step 3. =
{ 2. Pour10ml of starch suspension into two boiling tubes, Pand Q.
- 3. Add 4 ml of the saliva into bailing tube Q. 5tir the mbiture with a clean glass rod. i
4. Takeout 2 mlfrom each of the bolling tubes and carry out iodine test and Benedict's test. =
—| 5. Place boiling tubes P and O in a water bath at 37°C and start the stopwatch (Figure 3.15),
| & After 30 minutes, take out 2 ml from each of the boiling tubes and carry out iodine test and
: L ¥ | Benedict's test,
—_ul 7 Feconc JRuir Gsarutions in  iatie. Note: Students need to rinse ther mouth first _1.
1 before starting the experiment.
4 . ]
7~ -
: | 54) . =



Beaker
o | Water bath
- | at
Sml — | ot

| of starch
._1 sSuspension Q — 5 mil of starch
- | suspension

| + 2 ml of saliva

— [ =
— o o
' Figure 3,15
> 1 : '
Boiling tube _ Food test . Beg_inning_ of g:p_-e_ﬁnm_'nt | hdufuperﬁmnt
" lodine test |

- _ Benedict’s test
e 0 | lodine test

' Benedict's test
—
== Questions
]

1. Why does the temperature of the water bath need to be maintained at 37°C7
2. What happens to the starch in boiling tube C at the end of the experiment?
3. What enzyme is found in our saliva?

1. What is meant by digestion?
2. Complete the flow chart about the flow of food in the digestive tract.

(a) — J * ) —* {d) =

— (e) i fl — lg) — h
A J J J

3. Name three digestive enzymes and state their function.
4. A man with a tumour in his pancreas had a surgery to remove his pancreas. Explain the effect on
the process of digestion,

£,
©)
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Food and Defecation

349 Process of Absorption and Transportation of Digested

bserve the surface of the bath towel in Photograph 3.11.

What can you see? Observe the thread projections on the
surface of the towel. Like the towel, the wall of our small intestine
has millions of fine projections called villi. This increases the
surface area for the process of absorption of digested food.

Digested food which is made up of tiny molecules is easily
absorbed into the blood circulatory system through the walls of
the small intestine, These tiny molecules are then taken to every
part of the body. Figure 3.16 shows the structure of a villus and
the absorption of digested food in the small intestine,

Photograph 3.11 Thread
profections on a towel

The surface of the small intestine has many folds to
add to the surface area and increase the absorption
rate of the products of digestion.

rate of absorption.

The wall of the villus is very thin.
It is one-cell thick to increase the

/

The function of the blood vessels in the small intestine
is to transport nutrients to all parts of the body.

~Dligh

Willus. - smgular
Willi - plural

(a) Villi on the walls of the small intestine

Small sized
nutrients that can
go through the
wall of the small
intestine are
transported by

g¢— Undigested food
that is larger cannot

* go through the
small intesting wall

Wail of the villus

{b) Absorption and transportation of the products of digestion

Brein @@y

Why does our small ntestine
have more blood vessels
than our stomach?

Science
D)i70
Lacteal absorhs digested fat m
the villi of the small intestine.
The lacteal transfers it inta the

lymphatic system and then to
the blood ontulatory system,

| Figure 3.16 Structure of villus and absorption of digested food in the small infestine

()



N
[
-:;_ngperllmm 3.
k Aim:To study the absorption of glucose through a Visking tube.
Problem statement: Can glucose diffuse through a Visking tube?
k Hypothesis: Glucose can diffuse through a Visking tube.

Variables:

(a) Constant variables: Type and size of Visking tube, temperature, time
(b) Manipulated variable: Content in the Visking tube

(c) Responding variable: Presence of glucose in the distilled water

k Materials: 1% starch suspension, glucose solution, Visking tube, iodine solution, Benedict's solution
and distilled water
L. Apparatus: Boiling tubes, beaker, test tubes, Bunsen burner,
stopwatch, tripod stand, wire gauze and thread : i
e Dhistilled —
k Procedure: water
1. Soak two Visking tubes in water to soften them. | Siarch
k 2. Tie up one end of both Visking tubes using thread. solution
3. Pour 10mi of starch suspension into one Visking tube and 10 mi Glucosa |
of glucose solution into the other Visking tube. solution
L’ 4. Tie up the other end of both Visking tubes using thread. ISl
5. Rinse both Visking tubes using distilled water until clean. tube
6. 5etup the apparatus as shown in Figure 3,17,
k 7. Carry out Benedict's test and icdine test on the distilled water in Figure3.17
boiling tubes P and Q.
k 8. Record your observations in the following table.
9. Leave the apparatus for 30 minutes. Then, repeat step 7.
10.Record your observations in the following table.
k Observation:
k Hollug Food test o
tube Beginning of experiment End of experiment
k lodine test |
Benedict's test |
k lodine test |
G b - {
Benedict's test |
k Questions
1. What is represented by the Visking tube and distilled water in the beaker?
k 2. State two precautionary steps that need to be taken when carrying out this experiment.
3. Whatinference can be made based on the observations of
(2} boiling tube P?
k {b) boiling tube Q7
k 4. What conclusion can be made from this experiment?

E




Process of Transporting the Products of Digestion

Food that is digested and absorbed into a villus needs to reach the cells of the body. The molecules
that are absorbed into the villus will undergo assimilation.

Assimilation is a process of distributing the end products of |
digestion for the use of the cells in our body.

oy

Our body uses the end products of digestion as follows:

» Glucose is used to produce energy. /

f

« Amino acid is used to form component of cells. /
» Fatty acid and glycerol combine to form fat which is used as heat insulator and to
protect internal organs,

All these three systems below work together to ensure the digested food molecules reach the
cells of the body.

 Digestive system )
!

lmddruﬁw:f)
L

Assimilation | —F  End products are distributed for;

=P  Breaks down large and complex particles of food
into small and simple molecules so that they can be
absorbed inta the villi.

-

Transports small and simple molecules to the cells of
the body.

» formation of new cells
* respiration
« regulation of body temperature
Figure 3.18 Processes imvolved in the assimilation of digested foad
- . = -'
i8 - ° V—
————  Aim: To explain the process of transporting products of digestion by the blood to the cells of the body. -
. Instruction £,
~— 1. Workin groups.
2. Collect information from various sources on the process of transporting products of digestion by —
" the blood to the cells of the body for assimilation. —
by 3. Explain how the digestive system, blood circulatory system and respiratory system work together =
> to fulfill the needs of our body. =
4. Present the information obtained using a multimedia presentation.
—. [ : = = - = 1 ' =
[ B8 -
, O - e= i —
—= . “» - - —
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Defecation

What happens to
the food that is not
absorbed by the
small intestina?

Undigested food and food that is not absorbed by
the small intestine such as fibres, waste secretions of
the digestive tract, dead cells and water will move
into the large intestine. While moving through the
large intestine, water and minerals are reabsorbed
into the blood stream (Figure 3.19). This makes the
unabsorbed and undigested food to become solid Figure 3.19
waste called facces,

Faeces are stored temporarily in the rectum before being eliminated through the anus. The
process of elimination of facces from the body is called defecation.

r 3-9 . =, : "_"

Aim: To create a multimedia presentation about transportation and reabsorption of water by the ==
large intestine and the process of defecation. ——

Instruction
1. Getinformation from varicus sources on the: —
(a) importance of practising good eating habits to avoid constipation =
(b} implications to health if imbalanced diet is practised, especially with little or no fibres =
2. Present the information using a multimedia presentation, =2

[EormativelPractice]

1. Thefigure on the right shows the human large intestine.
(a) MName X and state its function.
(b} What is the movemnent that helps the movement of undigested food
through the large intestine?
e} What is reabsorbed by the large intestine?

2. Kusairi does not like eating fruits and vegetables. What is the effect on his
health? &
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After learning this chapter, you ane able to:

3.1 Classes of Food

|| Elaborate and communicate on dasses of food.

|__] Testthe presence of starch, glucose, protein and fat in food.
3.2 Importance of a Balanced Diet

|:| Elaborate and communicate on a balanced diet.

|__| Estimate calories of food intake in a meal and plan a balanced diet.

D Conduct a research and justify the importance of a balanced diet, exercise and a healthy lifestyle in
order to maintain a healthy body.

3.3 Human Digestive System

|:| Elaborate and communicate on digestion.

3.4 Process of Absorption and Transportation of Digested Food and Defecation

D Conduct an experiment to explain the absorption of the end products of digestion.

|| Relate the function of digestive system, blood circulatory system and respiratory system.
D Elaborate and communicate on defecation,

Summative BTN 3 A

1. Figure 1 shows a food pyramid.

/s |8\

Figure 1
{a} Mame three types of food in the space marked X,
(b} State the functions of that food.
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5.

[} Amriis 15 years old and is obese. Amri has also been confirmed by the doctor as
having diabetes.

{il Suggest practices that Amri needs to cultivate to control his health, &
(i) Suggest a balanced breakfast menu that is suitable for Amri, @8k
{iii) In your opinion, what is the cause of his health problems? Justify your opinion. =

Micole lives in the Arctic which has a temperature as low as
=40°C.

{a) What class of food should Nicole consume continuouslyto
adapt herself to the cold temperature?

(b} Give reasons for your answer in 2 {a). &5

Figure 2 shows the human digestive system.
(@) Identify parts P o W.
(b} Mame the part where

i) carbohydrate digestion begins

{ii} protein digestion begins
(i) fat digestion begins

Amirah tested two types of food using iodine solution and Figure 2
Benedict's solution, Amirah's observations are as follows.

» Rice - changes colour to dark blue with the iodine test, remains blue with the Benedict's test
» Honey - remains brown with the iodine test, becomes a brick red precipitate with the
Benedict’s test

{a) Explain how Amirah conducts the Benedict's test. &l
b} Create atable to show the results obtained by Amirah in both of the food tests. @8k
(c) Whatis the conclusion that can be made by Amirah? &8

Pui Yee conducted an experiment about the effect of heat on amylase, Amylase breaks down
starch to maltose.

+ 2ml of amylase solution is poured into two boiling tubes, A and 8.

» Only the solution in boiling tube A is heated. Then, the solution is left to cool down to
room temperature.

» 5 mil of starch suspension is added into boiling tubes A and B.

« After 10 minutes, Pul Yee carries out tests for the presence of maltose. Pui Yee finds that
maltose is present in boiling tube 8 only.




{al Whatis the manipulated variable in this experiment? &l
ib) State two constant variables in this experiment. &5

() PuiYee concludes that high temperature destroys amylase. s her conclusion correct?
Justify your answer, &8

HOTS | Mastery 3

6. Mr. Fuad and Mr. Razak live as neighbours in a village near the sea. Mr. Fuad is a fisherman while
Mr. Razak teaches at a school in the village. Photograph 1 shows a set of breakfast for a healthy

man.
—

Watermelon

< .
- K
Boiled egg Sandwich Tea

Photograph 1

(@) Study the set of food. State whether the set is more suitable for Mr. Fuad or Mr. Razak. Justify
your answer. @ak

(b} S?agrgest a breakfast set that is suitable for the individual that you did not choose in 6la),

7. Read the excerpt below and answer the questions that follow.

A vegetarian does not eat meat, fish or chicken but only eats vegetables for personal
reasons. Nevertheless, he can eat products that come from animals such as milk and cheese,

(a) Inyour opinion, is the vegetarian's diet healthy? Explain. s
(b) The vegetarian wants to make a burger. Plan a balanced burger menu for him. Explain, e




