FOR OBTAINING ENERGY
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food to get energy
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You have observed the doubt that
Nandu had regarding the release of
energy from nutrients. Can you clarify
Nandu's doubt?
Let us examine what we have learnt so
far to clarify this doubt. Try to find out
answers to the questions given below.

*
*

Why do we take food?

What are the nutrients that reach
ce11s through blood?
You have learnt that energy for life
activities is obtained from food. But
energy is not made available just
because nutrients reach the cell. Do
you know that oxygen is also needed
to release energy from nutrients?
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If so, shouldn't oxygen also reach the
cells?

Oxygen into the blood

The body gets oxygen when the
atmospheric air passes through the
respiratory system.
Each part of the respiratory system
helps in the process of respiration.
Examine Figure 4.1. Find out the
position of the lungs. Analyse the
figure and description and label the
parts in order from nostrils to alveoli
in Illustration 4.1. Prepare a note
about the special features of each part.

nasal canal

pharynx
epiglottis

larlnx
trachea

ung
bronchus
rib
pleura

diaphragm
Fig. 4.1 Respimtory system

From the Nostrils to the Lungs
The respiratory system extends from the nostrils to the lungs. The minute hair and
mucus in ihe nostrils prevent the entry of dust and harmful germs (pathogens) into
ihe lungs to a certain extent. Nostrils are followed by the nasal canal that opens
into the pharynx. The trachea and the oesophagus start from the pharynx. The
epiglottis seen above the larynx prevents food particles from entering the trachea.
The trachea is made up of incomplete C-shaped cartilaginous rings. Mucus and
cilia are seen here too- The trachea divides into two branches. These are the
bronchi. The bronchi enter the lungs found on either side of the thoracic cavity.
Lungs are protected inside a double layered membrane called pleura. Pleural
fluid is seen between this two layers of the pleura. This fluid helps in reducing the
friction during the expansion and contraction of lungs. The bronchithat enter the
lungs divide into smaller branches. These are the bronchioles. Each bronchiole
entersasetof alveoli. Thelungsarefull of suchalveoli. There are plenty of blood
capillaries on the surface of the alveoli. The alveoli increase the surface area of
the lungs and thus increase the efficiency of the exchange ofgases.

t-------l-t-------l-.-_.-.,
Illustration 4.1
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Breathing is the first step in the process of respiration. You have learnt that
inspiration and expiration together constitute breathing. How many times do we
breathe in a minute normally? Examine and find out Does any change happen
to the thoracic cavity when you inhale and exhale? on ihe basis of the indicators
given, analyse Figrre 4.2 a, b and formulate lnferences'
air out of the lungs

into the lungs

thoracic
wall

(a) Inspiration

diaphragm retums to the original position
O) Expiration

Fig. 4.2 - The changes that take place in the thoracic cavity during breathing

Indicators

*
*
*

How does the structure of the lungs suit the process of breathing?
What change occurs in the thoracic wal1 during breathing?
\\4rat are the changes occurring to the air pressure in the thoracic cavity due to
the change in the shape of the diaphragm?

you have understood how the atmospheric air enters the 1ungs. Are the
components of inhaled and exhaled air in the same proportion? observe Table
4.-1 and formuiate inferences

Inhaled air in percent

Exhaled air in percent

21

14

Carbon dioxide

0.03

5

Water vapour

0.03

2.06

Nitrogen

18.94

18.94

Components
Oxygen

Table 4.1

Conduct an experiment with the help o{ your teacher to prove that exhaled air
contains more carbon dioxide.
where did the oxygen that entered the lungs through inhaled air go to? How did
the amount of carbon dioxide increase in the exhaled air? To find answers to
air that
these questions, we need to unclerstand what happens to the atomspheric
entered the alveoli in the lungs.
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Examine Figure 4.3 and the description given using indicators and prepare a
note in your science diary.
pulmonary artery

pulmonary vein

(more CO,

(less CO,

bronchiole

pulmonary
artery

3

rrV-J*9..t

Hints
red blood corpuscle

a

white blood corpuscle

o

oxygen
Fig 4.3 Exchange ofgases in the lungs

rrrrl

carbon dioxide

The Journey of Oxygen
Oxygen diffuses into the blood in the alveoli of the lungs.
Haemoglobin in the red blood corpuscles absorbs oxygen.
There are about 50 lakhs of red blood corpuscles in one ml
of blood. These disc shaped blood cells do not have a
nucleus or other cell organelles. Therefore they are able to
carry more haeomoglobin. lron is the oxygen transporting
factor in haemoglobin. Haemoglobin absorbs oxygen and
becomes oxyhaemoglobin. Oxyhaemoglobin is a less stable
compound. Since the concentration of oxygen is higher in
the lungs haemoglobin easily combines with oxygen. But in
tissues the concentration of oxygen is less- Therefore
oxyhaemoglobin dissociates very quickly and provides
oxygen to tissues. The haemoglobin returns to lungs where it
again combines with oxygen.

Hb+Or+HbO2

HbO, --) llb + O,
Tissues

Indicators

.
*

Compare the concentration of oxygen and carbon dioxide in the blood carried
by the pulmonary artery and the pulmonary vein.

the

concentration of oxygen high? In the alveoli or in the blood
capillaries? What about the concentration of carbon dioxide?

I4here is

*

Which component of the blood
carries oxygen from the alveoli to
the ce1l? How does that process
take place?

*

Are the characteristics of the red
blood corpuscles and haemoglobin
helpful in the exchange of gases?
U/hy?

oxygen reach the cells from different
parts of the body. Glucose and lipids
are the main energy producers among
the nutrients. Don't you want to know
how energy is released in the ce11s
from these nutrients? Analyse the
given description and Figures 4.4, 4.5
using indicators. Formulate inference.

To the powerhouse
You have understood how glucose and

Energy Releasing Pathways
Cellular respiration is the process of production of energy in cells. There
are two stages in cellular respiration viz., Glycolysis and Krebs'cycle.
Glycolysis is the process of breaking down of glucose inio pyruvic acid,
which occurs in the cytoplasm. This process does not require oxygen.
By glycolysis, one molecule of glucose releases energy required to
synthesize fourATP
The pyruvic acid formed in the cytoplasm enters the mitochondria. Energy
is released due to several continuous chemical reactions taking place in
the mitochondria. Carbon dioxide and water are produced simultaneously
as byproducts. lt was Hans Adolf Krebs who first studied these chemical
reactions. Hence these reactions are known as Krebs' cycle. Oxygen is
required for Krebs' cycle by which energy is produced and stored in
ATP.

The Krebs'cycle takes place in the mitochondrial matrix. ButATP is
finally synthesized in the cristae. Mitochondria is known as the
powerhouse of the cell. The number of mitochondria varies in cells
depending on its requirment for energy. While the liver cell has more
than a thousand mitochondria, the sperm cell has only 25 to 50.
As a result of cellular respiration 32 ATP are released from one molecule
of glucose. 2ATP are used for cellular respiration itself. The remaining
30ATP molecules available are utilized forother life activities.
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tissue fluid

'

Fig.4.5
Stages

of cellular respiration

Mitochondria

Indicators

.
.
.
.

The stages of cellular respiration
The role of mitochondria
The amount of energy released

Available net energy

You have understood that carbon dioxide and water are formed along with energy
during ce1lular respiration. The excess water is eliminated through exhaled air,
urine and sweat. Excess of carbon dioxide in the tissues is harm{ul to cellular
activities. Blood plays a major role in the removal of carbon dioxide. Analyse
Illustration 4.2 and prepare a note on how carbon dioxide is eliminated.

------GiIcarbon dioxide

as bicarbonate by

dissolving into the

formed by cellular

water of the red

respiration

blood cells

to the

alveoli in
the lungs

Illustration4.2
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Respiration in other organisms
Don't you know that other organisms

too breathe like man? Cellular
respiration is almost similar in all
organisms. The skucture of respiratory
organs and the process of respiration

become more complex as the
complexity in the structure o{
organisms increases. Examine the
descriptions and figures given below
and write a note about the respiratory
mechan.ism of the various organisms.

Amoeba
Amoeba does not possess specific respiratory organs.
The cell membrane itself acts as the respiratory surface.
Oxygen enters and carbon dioxide leaves through this
membrane.

Earthworm
skin is the respiratory organ of the earthworm. There are many blood capillaries
in the skin.oxygen from the atmosphere diffuses into the blood and carbon
dioxide
from the blood diffuses out to the atmosphere through the moist skin.ln earthworms,
haemoglobin is contained in the plasma.

Cockroach

Fie.4.7

The respiratory organ of the cockroach is a network of tubules
spread all over its body. These are known as trachea. These
open to the outside through openings called spiracles. Airenters
to the interior through these spiracles. Oxygen from this air
diffuses directly into the tissues. Similarly, carbon dioxide diifuses
from the tissues to the outside. Blood does not play any role in
the process of gas exchange in cockroaches.

Scorpion
Booklungs are the respiratory organ of the scorpion. They
are seen towards the posterior end of the abdominal cavity.
This organ resembles a half-opened book and is filled with
body fluid. Oxygen present in the air enters inside through
the openings and dissolves into the body fluid. Carbon
dioxide is expelled from the body fluid.

Fish

Fig.4.9
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Gills are the respiratory organ of fish. They
are rich in capillaries. Oxygen from the water
that flows continuously over the gills diffuses
into the blood and the carbon dioxide diffuses
into the water.

Frog
The frog which is an amphibian can breathe both in air and water. Moist skin,
buccal cavity and lungsarethe respiratory organs of frog. Buttadpoles, the larvae
of frogs, breathe through gills as they are completely aquatic.

Respiration without Oxygen
Certain types of bacteria and yeast can produce energy without oxygen. This
process is called anaerobic respiration. ln anaerobic respiration only glycolysis
takes place. Therefore from one glucose molecule energy required for the synthesis
of only 4 ATP molecules is released. As a result of anaerobic respiration lactic
acid, acetic acid, alcohol, carbon dioxide etc., are formed as byproducts.

You have understood the peculiarities of respiration in bacteria and yeast. How
does it differ from the process of respiration in man? Complete Table 4.2 given
below.
Aerobic respiration

Indicators

Anaerobic respiration

Necessity ofoxygen
Products

Amount ofenergy

Do plants breathe?
We know that the sun is the ultimate
source of energy in the biosphere.

Plants prepare food using sunlight
and give it to us. Our body produces
energy from these {ood. But what
about plants?

I get eflergy ottly if

I

eat nalqoes. Why do

yol thittk of any othet
form of eretgy when
there is stutlight

?

Thortgh I gatte you a

stoflach

full

of nroqoes

what haz,e qou giaen me
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You have read the conversation
between the mango tree and Majid.
\\4rat is your opinion on this?

We have learnt that we breathe in
order to release energy from the food
we take. If so, do plants which directly
absorb solar energy have to breathe?

We have also learnt that glucose and

oxygen are produced

by

photosynthesis. Plants also get energy

for life activities by the break down of
glucose as in animal cells.

The stages of cellular respiration is
similar in animals and plants. But, do
plants also absorb oxygen just as
animals do? Does the exchange of
gases take place in animals and piants
exactly in the same way? Analyse
Figure 4.10 and the description given
and formulate inferences. Note them
down in your science diary.

stomata

lenticel

Fig. 4.10
Stuctures for gas exchange in plants
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