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Chapter 6
Nutrition &>
Importance of nutrition &yl a0
W Nutrients are needed to maintain normal
body functions. 2\ GEN & e
* In plants: most nutrients are converted to
glucose or fructose and stc_)ﬁgjd in the body.

(@)
* In animals: most nutrients are converted to
glucose and stored in the liver. bpse
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Modes of nutrition in different organisms

1. Autotrophic organisms: & o5 WVss 5,
" Can produce their food (organic nutrients)
during photosynthesis. . Z)‘\':\

* They need inorggﬁfcjf nutrients (minerals) to
produce their food.
= Contain chloroplasts (chlorophyll).
= Example: Plants
2. Heterotrophic organisms: >
= Can not produce their food. é\i)\\)\;j,?')
= Do not perform photosynthesis.~ >~ 5 (o
* Have digestive system to digest food. <\;)J\ (/’/33
= Example: Animals
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Modes of nutrition in different organisms

"\ 3. Saprophvtic organisms:. e g;j\’j‘\:u
" Feed on decayed organic materials. ,

" They must use chemical digestion. (’;\:f,\g\ (’p“e‘) \
= (Can not produce their food.

" Do not perform photosynthesis.

" Do not contain chloroplasts (chlorophyll).

* Example: Fungi >\ o)

Cared 5L\
SN Photosynthesis Oy
- Plants use sunlight to turn water and carbon dioxide to
glucose. Srso  Ues

- Photosynthesis is the formation of complex organic

molecules (glucose) from simple inorgaPic molecules
i0Xi &3 i
(water and carbon dioxide). 0 7 Mg‘

-

- Photosynthesis is the main source of oxygen on Earth. o b
- Plants use glucose as food for energy and growth. /

sunlight
Carbon dioxide + water glucose + oxygen
absorbed by chlorophyll

6CO, + 6H,0 + sunlight energy - C;H,,0, + 60,
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Nutrition in plants

a2 Y = |y
* The root anchors the plant in the soil. <PV ¢
* The root absorb water and minerals from !

the soil. Alte S URNRVEY
* Each root has root hairs that are

specialized cells used for absorption.
WL oty L (0 oy 520 olpet)

Nutrition in plants

* There are two types of roots:

1. Taproot: >,+¢ /37 P I S
The plant has a single large root that extends
straight down into the soil.

Example: carrot. .2

2. Fibrous root: e /37 S

| The plant has many roots extending in

D205\ various directions.

Example: grasses. =)
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Nutrition in animals

* Animals are heterotrophic organisms.
* They can not make their own food so they
have to eat other organisms.
* Animals are classified according to the
types of organisms they eat as:
Herbivores: eat plants

i)’)\\@ (2. Carnivores: eat other animals
N3V 3, Omnivores: eat both plants and animals
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There are 6 types of nutrients
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<% QOrganic Inorganic ¢ ;.

& yps : :

nutrients nutrients

)\
_fjfﬁjﬁ“ Carbohydrates Water

G0\ Lipids Minerals &
SN Proteins Vitamins <o
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1. Carbohydrates

= Carbohydrates are organic molecules. ’Q/}‘P}J\f"

» Carbohydrates consist of carbon, hydrogen and oxygen.

» Carbohydrates are the main source of energy for all

living organisms. U\ /2o
H
" H—C—oH
H—zci:——OH (l-;___o
HO—2C—H HO—C—H
H—C—OH H—C—OH
H—C—OH H—C—OH
H—C—OH H—C— OH
l. !
Glucose Fructose

Copyright © 2000 Pea

» There are 3 types of carbohydrates:

“5)\7\&\&»" 1. Monosaccharides: e.g. Glucose — Fructose.
C\{‘\:«j

\$/<*“ 2. Disaccharides: e.g. Sucrose — Maltose — Lactose.
O\ Ser 3. Polysaccharides: e.g. Starch — Glycogen.

= Monosaccharides are the simplest type of carbohydrates.
v * Monosaccharides are the carbohydrate monomers.

* When two monosaccharides link together by glycosidic
bond they form a disaccharide.

= When more than two monosaccharides link together by
glycosidic bonds they form a polysaccharide.

* Polysaccharides are the most complex type of
carbohydrates.

» Polysaccharides are the carbohydrate polymers.




Y i <y 93,81 -1 Carbohydrates

H—2<::~0H c=o
HO—C—H HO-—(]:MH
H—'C—OH H—C—OH

| Monomer = Monosaccharide

|
H—2C—OH H—C—OH

H-s—on H—G—on Polymer = Polysaccharide

H H

Glucose Fructose
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2. Lipids
" Lipids are organic molecules that consist of

carbon, hydrogen and oxygen. RVAYPISEING [6

Lipids do not dissolve in water (hydrophobic or L'fie\’

water-insoluble) but dissolve in alcohols. 357
. : . e\ ey =5
" Lipids are important in energy storage and

contain twice the amount of energy present in
carbohydrates. OUSNF0357, DG ™ Gir s 52253

= Examples of lipids: Fat — ol = wax.
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» Lipids (polymer) consist of glycerol and fatty
P (#\2\ acids (monomers) attached together by ester

bonds. Q;/y-/‘\ i

Monomer = glycerol and fatty acids Polymer = Lipid

1y,
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3. Proteins

= Proteins are organic molecules.

= Proteins consist of carbon, hydrogen, oxygen and
nitrogen.

Proteins are the main biological molecules that

support structure and functions 1n the body of
living organisms. U\w@(.’ R SANR TSRl %\poa) 0

Proteins are the second most common blologlcal
molecules after water. 1\ 302 P G2 (‘D sl

Proteins are the most complicated organic
molecules in living organisms. & yesd >, /J/
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/<»‘),zo group attached to the same carbon atom.

O AL\ (eofs Gt
" An amino acid consists of amino group and carboxyl

Structure of an

amino acid Carboxyl

H group

* When amino acids (monomers) link together by peptide
bonds they form a protein (polymer).

O g ) (o gsil iy A AuiaaY) Lalaay) Jals )
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—*"**" Vitamins
* Vitamins are needed to maintain normal
body functions. NG Y b

* Many  vitamins  are  necessary
components of enzymes. <\ e Sy

e Vitamins are vital becau e the body can
not make them. Fosi Dy 6’"‘“ a-\®

("vitamin" 1s derived from Vltal")




©

There are 2 types of vitamins
1. Fat-soluble Vitamins: ;2\ (¥ Nl G
Dissolve in fat only.

Example: vitamins K, E, D and A.
2. Water-soluble vitamins are: ,\0\ s O ak 5
Dissolve in water only.

Example: Vitamins C and B complex (Bl,
B2, B6 and B12).

Minerals ol

* Minerals are ions of elements. J* LA L):’\

* Minerals are needed to maintain normal body
functions. S5 L) O\ g\ (—’_)\ L= ()

* There are 2 types of minerals:

1. Major minerals: <s~\\ )=\

3\ Lo~ |2
Needed in large amountif "f:.r/ c)\»«g‘é—; =

’ Example: %> sodium,v’(’:; /‘Eotassium, calcium, S
(> magnesium, phosphorus, sulfur and chlorine. S\

2. Trace minerals: s/ )= L S 2 lor e
Needed in small amounts <~

Example: 1ron, zinc, copper, iodine, manganese,
and fluorine.”” &7 o\t >0\ Py
/ 3\
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e il Digestion

\-{m Digestion is the breakdown of complex molecules

s (polymers) to their simplest form (monomers).

b3\ ® It happens in the digestive system of animals.

= Carbohydrate digestion: C)\/:;@)fg\ 2
Breakdown of glycosidic bonds to give separate
monosaccharides. \ACNSw 212 & o $ADV Y J) o5

= Lipid digestion: ~ 0,230 =9
Breakdown of ester bonds to give glycerol and

* Protein digestion: (55, &P
Breakdown of peptide bonds to give amino acids.

Se) I2\ 22y &5dand) D N s

fatty acids. o220\, 4,2 70y o 2 LY AL
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Metabolism PRV A
- Metabolism is all the chemical reactions that
happen inside the cells.
- Metabolism includes: .
1. Catabolism: Yc)}%)\ o d) oset 4) >\)/L\/‘:“

The breakdown of complex molecules into ¢

simpler molecules to produce energy. cv
2. Anabolism: W)

The synthesis (forfnation) of complex molecules

- It explains how nutrients are used to produce
energy and how the complex products of cells are

formed. ;N 0023 (5, OB O\ D 5™ 2y

: % DRNG \
from simpler molecules. A3 Ny (0 250820 W9
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