
 

 

 

 

 

Each cell of an organism performs functions like nutrition, transport, excretion and reproduction 

for this purpose, it needs energy. Our food is stored energy which is released during respiration. 

Breathing is the process during which, we breathe in air having oxygen and we breathe out air 

rich in carbon dioxide. The air rich in oxygen is transported to all parts of the body and 

ultimately to each cell. This oxygen is utilized by the cell for respiration. The process of 

breakdown of food in the cells of an organism with the release of energy is called cellular 

respiration. 

BREATHING OR EXTERNAL RESPIRATION 

It is the process in which air rich in oxygen is taken inside and air rich in CO2 is given out, with 

the help of respiratory organs. Thus, breathing involves two steps which take place alternately. 

 Inhalation: Taking in of air rich in oxygen into our body is called inhalation. 

 Exhalation: Giving out air rich in carbon dioxide from our body to the external 

environment is called exhalation. 

Breathing Rate 

The number of times a person breathes in a minute is termed as breathing rate. An adult human 

being can inhale and exhale 15-18 times in a minute. It is the average breathing rate of an adult 

human being. 

The breathing rate of a person is not always constant. It changes according to the oxygen 

requirement of the body. Breathing rate is somewhat faster in women than in men and in 

children, it is higher (20-30 times/min) than adults. Breathing rate is slowest while sleeping (as 

less energy is required) while maximum during heavy exercise like running, weight lifting, etc. 

(much energy is required). Increased breathing rate provides a greater amount of air entry into 

the lungs, hence blood can absorb oxygen at a faster rate. Faster breathing supplies more oxygen 

to the body cell for producing more energy, required for heavy exercises. 

During heavy exercise, the breathing rate can increase to 25 times per minute. Because of this, 

food gets broken down at a faster rate and thus make us feel hungry. 

When we feel drowsy, sleepy or tired, we yawn (i.e. open our mouth wide to take a long and 

deep breath, of air), because our breathing rate slows down and the body does not receive 

sufficient oxygen. 

St. Andrews Scots Sr. Sec. School 
9th Avenue, I.P. Extension, Patparganj, Delhi – 110092. 

Session: 2022-2023 

Subject: Science 

Class: VII            L-8: Respiration In Organisms          Topic: Notes 



CELLULAR RESPIRATION OR INTERNAL RESPIRATION 

Respiration, is a chemical process that takes place in the cell. The air that we inhale brings 

oxygen to the lungs and is carried by the blood to the cells, where it helps in the breakdown of 

glucose which results in the generation of energy. This energy is used by the cells to carry out 

their respective functions. 

DIFFERENCE BETWEEN BREATHING AND CELLULAR RESPIRATION 

Breathing Cellular Respiration 

Definition 

Breathing involves the process of inhaling oxygen and 

exhaling carbon dioxide 

Cellular respiration is the process of breaking 

down of glucose to produce energy, which is 

then used by cells to carry out the cellular 

function. 

Process Occurrence 

Breathing takes place in the lungs. Also involves the 

nose, mouth and pharynx 
Respiration takes place in cells 

Type of Process 

Breathing is voluntary as well as an involuntary 

physical process. (For example, breathing during sleep 

is involuntary. Voluntary breathing is observed when 

we sing, speak, swim or for relaxation techniques) 

Respiration is an involuntary chemical 

process. 

Production of Energy 

There is no production of energy in this process. 
Energy is produced and released in the form 

of Adenosine triphosphate(ATP) 

Cellular Activity 

As it occurs outside cells, it is called the extracellular 

process. (Occurs between the organism and the 

external environment) 

As it occurs inside cells, it is called the 

intracellular process. 

Enzyme used 

No enzymes are used during the process. 
A large number of enzymes are used during 

the process. 



Associated Organs 

Breathing occurs through respiratory organs, including 

the nose, lungs, etc. 

Respiration takes place in cells and cell 

organelles, including mitochondria, etc. 

COMBUSTION AND RESPIRATION 

Combustion is a chemical process or a reaction between Fuel (Hydrocarbon) and Oxygen. When fuel 

and oxygen react it releases the heat and light energy. Heat and light energy then result in the flame. 

Respiration Combustion 

Respiration is a biochemical process that takes place in 

living cells to release energy. 

Combustion is a chemical process that 

occurs outside living cells or living 

systems. 

Respiration is a controlled biological process. Combustion is an uncontrolled process. 

Energy is released in a stepwise manner with different 

biochemical reactions. 

Energy is released in a single step. 

Less than half of the energy is liberated as heat. Energy is released in the form of heat. 

Explosive Combustion can also produce 

Heat, Light and Sound. 

Temperature is not allowed to rise beyond control as it can 

cause damage to the cell. 

The temperatures can go very high 

during a combustion process. 

Energy is stored in the form of Adenosine triphosphate 

(ATP). On breakage of the molecular bonds within ATP, 

energy is released for physiological processes. 

Adenosine triphosphate is not formed. 

Enzymes are required for the process of respiration. Enzymes are not required for combustion 

as it is a non-cellular process. 

Example: Aerobic respiration. Example: Combustion of oxygen and 

hydrogen into water vapour. 
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DIFFERENT TYPES OF CELLULAR RESPIRATION OR INTERNAL RESPIRATION 

AEROBIC RESPIRATION:- 

It is a type of cellular respiration that takes place in the presence of oxygen to produce energy. It 

is a continuous process that takes place within the cells of animals and plants. This process can 

be explained with the help of the chemical equation: 

Glucose(C6H12O6) + Oxygen(6O2) → Carbon dioxide(6CO2) + Water(6H2O) +  Energy  

ANAEROBIC RESPIRATION:- 

It is a type of cellular respiration that takes place in the absence of oxygen to produce energy. 

The chemical equation for anaerobic respiration is- 

Glucose(C6H12O6) → Ethyl Alcohol 2(C2H5O H) + Carbon dioxide 2(CO2) + Energy (ATP ) 

Aerobic Respiration Anaerobic Respiration 

Oxygen is required for this type of respiration to 

take place. 
No requirement of oxygen in this process. 

It involves the exchange of gases between the 

organism and the outside environment. 

Exchange of gases is there but oxygen gas does not take 

part. 

Process of respiration takes place in the cytoplasm 

and the mitochondria. 
Takes place in the cytoplasm only. 

Glucose breaks down or complete oxidation into 

carbon dioxide and water. 

Glucose breaks down into ethyl alcohol, carbon dioxide, 

and energy. 

All higher organisms such as mammals perform 

this type of respiration. 

Lower organisms such as bacteria or other prokaryotes 

and yeast follow this type of respiration. 

  

Anaerobic Respiration In Muscles 

Usually, aerobic respiration takes place in humans, but under certain conditions, anaerobic 

respiration may also occur in our muscles for a short time, due to temporary deficiency of 

oxygen. When we perform a heavy exercise like running, cycling, walking, weight lifting, etc., 

we require a large amount of energy. To meet the energy requirement our muscle cells perform 

anaerobic respiration. During this process, the glucose or food in the muscle cells is partially 

broken down in the absence of oxygen to form lactic acid and some extra energy is released. 

The following equation shows the production of lactic acid: 

Glucose(Food)                     Lactic acid + Energy 

This ours because during vigorous physical activity, the utilisation of oxygen ours at a faster rate 

in the muscles that can be supplied by the blood. 

https://byjus.com/biology/cellular-respiration/


When the lactic acid produced during anaerobic respiration, gets accumulated in the muscles, it 

causes muscle cramps. The muscle cramps can be relieved by taking a hot water bath or a 

massage. This improves the circulation of blood and oxygen supply to the muscle cells increases. 

The increased supply of oxygen results in the complete breakdown of lactic acid into carbon 

dioxide and water, thereby giving relief from cramps. 

RESPIRATION IN PLANTS 

Plants do require oxygen to respire, the process in return gives out carbon dioxide. Unlike 

humans and animals, plants do not possess any specialized structures for exchange of gases, 

however, they do possess stomata (found in leaves) and lenticels (found in stems) actively 

involved in the gaseous exchange. Leaves, stems and plant roots respire at a low pace 

compared to humans and animals. 

Breathing is different from respiration. Both animals and humans breathe, which is a step 

involved in respiration. Plants take part in respiration all through their life as the plant cell needs 

the energy to survive, however, plants breathe differently, through a process known as Cellular 

respiration. 

In this process of cellular respiration, plants generate glucose molecules through photosynthesis 

by capturing energy from sunlight and converting it into glucose. Several live experiments 

demonstrate the breathing of plants. All plants respire to provide energy for their cells to be 

active or alive. 

The Process of Respiration in Plants:- During respiration, in different plant parts, significantly 

less exchange of gas takes place. Hence, each part nourishes and fulfils its own energy 

requirements. 

Consequently, leaves, stems and roots of plants separately exchange gases. Leaves possess 

stomata – tiny pores, for gaseous exchange. The oxygen consumed via stomata is used up by 

cells in the leaves to disintegrate glucose into water and carbon dioxide. 

 

https://byjus.com/biology/plant-cell/


Respiration In Leaves 

Leaves consist of tiny pores known as stomata. Gaseous exchange occurs through diffusion via 

stomata. Guard cells regulate each of the stomata. Exchange of gases occurs with the closing and 

opening of the stoma between the inferior of leaves and the atmosphere. 

      

Respiration In Stems 

The air in case of stem diffuses into the stomata and moves through different parts of the cell to 

respire. During this stage, the carbon dioxide liberated is also diffused through the stomata. 

Lenticels are known to perform gaseous exchange in woody or higher plants.  

 

Respiration In Roots 

Roots, the underground part of the plants, absorbs air from the air gaps/spaces found between the 

soil particles. Hence, absorbed oxygen through roots is utilized to liberate the energy that in the 

future, is used to transport salts and minerals from the soil.  

We know that plants possess a specific ability to synthesize their own food through 

photosynthesis. Photosynthesis takes place in only those parts of the plants which have 

chlorophyll, the green plant parts. Photosynthesis is so evident that at times it seems to mask the 

respiratory process in plants. Respiration must not be mistaken for photosynthesis. Respiration 

https://byjus.com/biology/exchange-of-gases/


occurs all through the day, but the photosynthesis process occurs in the daytime, in the presence 

of sunlight only. Consequently, respiration becomes evident at night time in plants. 

This is the reason we often hear people warn against sleeping under a tree during nighttime, as it 

may lead to suffocation due to excess amounts of carbon dioxide liberated by trees following 

respiration. 

 

RESPIRATION IN ANIMALS 

Different animals possess different organs for the exchange of oxygen and carbon dioxide. 

Animals such as elephants, lions, cows, goats, frogs, lizards, snakes, birds have lungs in their 

chest cavities like humans for respiration. The smaller animals like cockroaches, earthworms, 

fishes, ants and mosquitoes do not have lungs. Therefore, respiration in these animals takes place 

by other means. 

Gaseous Exchange In Insects 

The respiratory system in insects is called the tracheal system. Insects like the cockroach, 

grasshopper, etc., have tiny holes on the sides of their body. Their openings are called spiracles. 

The spiracles on the body of insects are connected to a network of thin air tubes called tracheae 

which; spreads into the whole body of the insect, where the exchange of gases takes place. Air 

rich in oxygen rushes through spiracles into the tracheal tubes, diffuses into the body tissue and 

reaches every cell of body. Similarly, CO2 from the cells enters into tracheal tubes and moves out 

through spiracles. 

The blood in these animals do not contain haemoglobin and is not red in colour. They cannot 

carry oxygen to all the parts of the body. Therefore, transport of air takes place through the 

spiracles in these organisms. The tracheal system or spiracles are only seen in insects, not in any 

other group of animals. 

 

https://byjus.com/biology/photosynthesis/


 

Gaseous Exchange In Fishes 

Fishes are the aquatic animals that live in water. These have a special organ for breathing called 

gills. The oxygen dissolved in water enters through the gills. Gills are actually the projections of 

skin and have blood vessels for the exchange of respiratory gases. The fishes breathe by taking in 

water through its mouth and sending it over the gills. The oxygen dissolved in the water is 

extracted by the gills and the extracted oxygen is absorbed by the blood. 

 

This oxygen is then carried to all the parts of fishes for respiration. The carbon dioxide produced 

during respiration is brought back by the blood into the gills and expelled into the surrounding 

water. 

 

Gaseous Exchange In Frogs 

The frog has three respiratory surfaces on its body that it uses to exchange gas with the 

surroundings: the skin, in the lungs and on the lining of the mouth.While completely submerged 

all of the frog's repiration takes place through the skin. The skin is composed of thin 

membranous tissue that is quite permeable to water and contains a large network of blood 



vessels. The thin membranous skin is allows the respiratory gases to readily diffuse directly 

down their gradients between the blood vessels and the surroundings. When the frog is out of the 

water, mucus glands in the skin keep the frog moist, which helps absorb dissolved oxygen from 

the air. 

A frog may also breathe much like a human, by taking air in through their nostrils and down into 

their lungs. The mechanism of taking air into the lungs is however sligthly different than in 

humans. Frogs do not have ribs nor a diaphragm, which in humans helps serve in expand the 

chest and thereby decreasing the pressure in the lungs allowing outside air to flow in. 

In order to draw air into its mouth the frog lowers the floor of its mouth, which causes the throat 

to expand. Then the nostrils open allowing air to enter the enlarged mouth. The nostrils then 

close and the air in the mouth is forced into the lungs by contraction of the floor of the mouth. To 

eliminate the carbon dioxide in the lungs the floor of the mouth moves down, drawing the air out 

of the lungs and into the mouth. Finally the nostrils are opened and the floor of the mouth moved 

up pushing the air out of the nostrils. 

 

Frogs also have a respiratory surface on the lining of their mouth on which gas exchange takes 

place readily. While at rest, this process is their predominate form of breathing, only fills the 

lungs occasionally. This is because the lungs, which only adults have, are poorly developed. 

Gaseous Exchange In Earthworms 

Earthworms and leeches absorb the atmospheric oxygen through their moist and slimy skin 

because gases can easily pass through the moist and slimy skin. They absorb the atmospheric 

oxygen through their moist skin and transport it through the blood to all the cells. 



 

Gaseous Exchange In Bacteria 

Single-celled organisms, such as bacteria and protozoa, are in constant contact with their external 

environment. Gas exchange occurs by diffusion across their membranes. Even in simple multi 

cellular organisms, such as green algae, their cells may be close to the environment, and gas 

exchange can occur easily. 

       

RESPIRATION IN HUMAN BEINGS 

 



The respiratory tract in humans is made up of the following parts: 

 External nostrils – For the intake of air. 

 Nasal chamber – which is lined with hair and mucus to filter the air from dust and dirt. 

 Pharynx – It is a passage behind the nasal chamber and serves as the common 

passageway for both air and food. 

 Larynx – Known as the soundbox as it houses the vocal chords, which are paramount in 

the generation of sound. 

 Epiglottis – It is a flap-like structure that covers the glottis and prevents the entry of food 

into the windpipe. 

 Trachea – It is a long tube passing through the mid-thoracic cavity. 

 Bronchi – The trachea divides into left and right bronchi. 

 Bronchioles – Each bronchus is further divided into finer channels known as 

bronchioles. 

 Alveoli – The bronchioles terminate in balloon-like structures known as the alveoli. 

 Lungs – Humans have a pair of lungs, which are sac-like structures and covered by a 

double-layered membrane known as pleura. 

Air is inhaled with the help of nostrils, and in the nasal cavity, the air is cleansed by the fine hair 

follicles present within them. The cavity also has a group of blood vessels that warm the air. This 

air then passes to the pharynx, then to the larynx and into the trachea. 

The trachea and the bronchi are coated with ciliated epithelial cells and goblet cells (secretory 

cells) which discharge mucus to moisten the air as it passes through the respiratory tract. It also 

traps the fine bits of dust or pathogen that escaped the hair in the nasal openings. The motile cilia 

beat in an ascending motion, such that the mucus and other foreign particles are carried back to 

the buccal cavity where it may either be coughed out (or swallowed.) 

Once the air reaches the bronchus, it moves into the bronchioles, and then into the alveoli. 

Respiratory System Functions 

The functions of the human respiratory system are as follows: 

Inhalation and Exhalation: 

The respiratory system helps in breathing (also known as pulmonary ventilation.) The air inhaled 

through the nose moves through the pharynx, larynx, trachea and into the lungs. The air is 

exhaled back through the same pathway. Changes in the volume and pressure in the lungs aid in 

pulmonary ventilation. 

Exchange of Gases between Lungs and Bloodstream: 

Inside the lungs, the oxygen and carbon dioxide enter and exit respectively through millions of 

microscopic sacs called alveoli. The inhaled oxygen diffuses into the pulmonary capillaries, 

binds to haemoglobin and is pumped through the bloodstream. The carbon dioxide from the 

blood diffuses into the alveoli and is expelled through exhalation. 



Exchange of Gases between Bloodstream and Body Tissues: 

The blood carries the oxygen from the lungs around the body and releases the oxygen when it 

reaches the capillaries. The oxygen is diffused through the capillary walls into the body tissues. 

The carbon dioxide also diffuses into the blood and is carried back to the lungs for release. 

The Vibration of the Vocal Cords: 

While speaking, the muscles in the larynx move the arytenoids cartilage. These cartilages push 

the vocal cords together. During exhalation, when the air passes through the vocal cords, it 

makes them vibrate and creates sound. 

Olfaction or Smelling: 

During inhalation, when the air enters the nasal cavities, some chemicals present in the air bind 

to it and activate the receptors of the nervous system on the cilia. The signals are sent to the 

olfactory bulbs via the brain. 

Respiration is one of the metabolic processes which plays an essential role in all living 

organisms. However, lower organisms like the unicellular do not “breathe” like humans – 

instead, they utilise the process of diffusion. Annelids like earthworms have a moist cuticle 

which helps them in gaseous exchange. Respiration in fish occurs through special organs called 

gills. Most of the higher organisms possess a pair of lungs for breathing. 

Inhalation 
When we breath air in (or inhale) two processes occur together, i.e. the muscles between the ribs 

contract causing the ribcage to move upward and outward, while the diaphragm contracts and 

moves downwards. This upward and downward movement of ribcage and diaphragm 

respectively increases the space in the chest cavity and makes it larger. As the chest cavity 

becomes larger, it sucks air from outside the lungs and lungs get filled up with air and expand. 

Exhalation 

When we breath air out or exhale the reverse process takes place, i.e. the muscles of the ribs 

release causing the ribcage to move downward and inward, while diaphragm releases and moves 

upward. This downward movement of the rib cage and upward movement of diaphragm 

decreases the space in our chest cavity and makes it smaller. When the chest cavity becomes 

smaller, the air is pushed out of the lungs. 

 

https://byjus.com/biology/nervous-system/
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