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[ CHLOROPLAST /FeIRICATES }

What is a chloroplast?/ FARICATES 4T

82

A chloroplast is an organelle within the cells of plants and certain
algae that is the site of photosynthesis, which is the process by
which energy from the Sun is converted into chemical energy for
growth. A chloroplast is a type of plastid (a saclike organelle with
a double membrane) that contains chlorophyll to absorb light
energy.
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Process of Photosynthesis

sunlight

oxygen

Leaves absorb the energy in
sunlight and take in carbon

dioxide from the air. .
Oxygen is released

" into the air.

/N
carbon \
dioxide .

Water is taken in
through the roots.

carbohydrates

The hydrogen is then
combined with the
carbon dioxide to
produce carbohydrates.

:. hydrogen
chloroplast
oxygen
In leaf cells, special parts called
chloroplast. In the chloroplasts,
the energy in sunlight is used to
break apart the oxygen and
hydrogen.
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CHLOROPLAST /FARICATEE

Where are chloroplasts found?/

FARICIREC hal 91T AT 87

Chloroplasts are present in the cells of all
green tissues of plants and algae.
Chloroplasts are also found in photosynthetic
tissues that do not appear green, such as the
brown blades of giant kelp or the red leaves
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Chloroplast
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CHLOROPLAST /FARICATES

Why are chloroplasts green? /
FARICARE &Y FAT gl 872

Chloroplasts are green because they contain
the pigment chlorophyll, which is vital for
photosynthesis. Chlorophyll occurs in
several distinct forms. Chlorophylls a and b
are the major pigments found in higher

plants and green algae. .
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[ CHLOROPLAST /FeIRITATES }

Chlorophyll-a

C‘hlorophyll-b

1. Chlorophyll-a is blue green in
colour.

2. The chemical formula of
chlorophyll-a is
C4sH,,05N, Mg

3. Chlorophyll-a possesses
methyl ( — CH,) group.

4. Itis called essential pigment as
it can absorb and convert light
energy into chemical energy.

. The chemical

. Chlorophyll-b is yellow green

in colour.

formula of
chlorophyll-b is

C55H7OO6N4 Mg

. Chlorophyll-b possesses an

aldehyde ( — CH,) group.

. It is called accessory pigement

as it absorbs energy of different
wavelengths and transfers it by
resonance to chlorophyll-a.
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CHLOROPLAST /FARICATES J

Structure of Chloroplast/ FARITATE Y
AT

Chloroplasts are found in all higher plants. It is oval
or biconvex, found within the mesophyll of the
plant cell. The size of the chloroplast usually varies
between 4-6 um in diameter and 1-3 um in
thickness. They are double-membrane organelle
with the presence of outer, inner and
intermembrane space. There are two distinct regions
present inside a chloroplast known as the grana and
stroma.
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[ CHLOROPLAST /FIRICATFE ]

Outer and inner : - Stroma Outer membrane
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Thylakoid membrane
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CHLOROPLAST /FARICATES J

(DNArings

The chloroplast structure consists of the
following parts: /FARICARE AT H
farafaf@a smr g &

> Membrane Envelope/@reell for®rdT

It comprises inner and outer lipid bilayer
membranes. The inner membrane separates
the stroma from the intermembrane space.
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The space between inner and outer
membranes. .
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[ CHLOROPLAST /FIRICTEE

> Stroma/¥eIHAT

It is a colourless, alkaline, aqueous, protein-rich
fluid present within the inner membrane of the

chloroplast present surrounding the grana.
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> Grana/3<T

Stack of lamellae in plastids is known as grana.
These are the sites of conversion of light energy
into chemical energy.
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[ CHLOROPLAST /FeIRICATES }

> Thylakoid System (Lamellae)/ qTAThISS
fReea (ae)

Thylakoid membrane

The system 1s suspended in the stroma. It is a
collection of membranous sacs called
thylakoids or lamellae. The green coloured
pigments called chlorophyll are found in the
thylakoid membranes. The thylakoids are
arranged in stacks known as grana and each
ranum contains around 10-20 thylakoids.
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The light reactions in the The Calvin cycle in the stroma
thylakoid membrane uses CO,, ATP, and NADPH to
produce O,, ATP, and make carbohydrates, such as
NADPH. sugars.

Chloroplast &

.....

o0
ANy

[ CHLOROPLAST /FeIRICATES J

Functions of Chloroplast/FARICAEE & HIA

>
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The most important function of the chloroplast is to synthesise food by
the process of photosynthesis.

Absorbs light energy and converts it into chemical energy.

Produces NADPH and molecular oxygen (O2) by photolysis of water.
Produces ATP — Adenosine triphosphate by the process of
photosynthesis.

The carbon dioxide (CO2) obtained from the air is used to generate
carbon and sugar during the Calvin Cycle or dark reaction of
photosynthesis.
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[ MITOCHONDRIA/ATSEYHhI 8T

What are 5
Miitochondria?/ HAlSCIhllesAT FAT
?

“Mitochondria are membrane-bound organelles
present in the cytoplasm of all eukaryotic cells, that
produce adenosine triphosphate (ATP), the main
energy molecule used by the cell.”

Mitochondria 1s known as the “Powerhouse of the
cell.

It was first described by a German pathologist named

Richard Altmann in the year 1890. ’
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[ MITOCHONDRIA /HATSCISh I fesdT ]

Structure of Mltochondrla/

Intermembrane Outer Cristae
space | AR ATSCIDIesAT HT FITAT
Matrix
Ribosome ATP Inner . . .
synthase | membrane /0_6&“  The mitochondrion 1s a double-membraned, rod-
particles | o shaped structure found in both plant and animal
> « Its size ranges from 0.5 to 1.0 micrometre in
). diameter.

o § uad  The structure comprises an outer membrane, an
inner membrane, and a gel-like material called the

matrixu
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3 Lamellae 4 Mitochondrial DNA

3.1 Inner membrane
3.11 Inner boundary membrane
3.12 Cristal membrane
3.2 Matrix
3.3 Cristae

5 Matrix granule

6 Ribosome

7 ATP synthase

2 Intermembrane space

2.1 Intracristal space

2.2 Peripheral space

1 Outer membrane
1.1 Porins

[ MITOCHONDRIA /HATSCISh I fesdT

~

|

» The outer membrane and the inner membrane
are made of proteins and phospholipid layers
separated by the intermembrane space.

» The outer membrane covers the surface of the
mitochondrion and has a large number of
special proteins known as porins.
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[ MITOCHONDRIA /HATSCISh o34l ]

Cristae: /ThEe:

Electron transport chain

ADP ATP other proteins

Enzymes

Cristae are the folds observed in the inner
membrane.

By increasing the surface area of the inner
membrane they increase the space of chemical
reaction within the mitochondria.

These are similar to the microvilli in the intestine
and the electron transport chain takes place here.
The cristae and the proteins of the inner
membrane aid in the production of ATP
molecules.
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[ MITOCHONDRIA /ATSEIhIT=sdT J
Matrix: / #AfeFa:

» The space within the inner membrane 1s called the
mitochondrial matrix. This space houses hundreds of
enzymes and the mitochondrial DNA. It is a gel-like

Acetyl CoA region where the Krebs cycle takes place.

» The matrix side of the folded membrane has certain
structures which are sometimes called as stalked
particles. In these, light-bulb like structures,
Adenosine di Phosphaphate is converted to
Adenosine tri Phosphate.
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Cellular Respiration
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[ MITOCHONDRIA /HATSEYhT

Functions of Mitochondria/HATSelhIlesdT & HIA

Y YV VYV

Y VV

Regulates the metabolic activity of the cell

Promotes the growth of new cells and cell multiplication
Helps in detoxifying ammonia in the liver cells

Mitochondria has a vital role in uptake and release of Ca2+
which maintains the concentration of calcium in the
cytoplasm of the cells.

It is the main site for ATP synthesis and therefore it is called a
powerhouse of the cell (Oxidative Phosphorylation).
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[ CHLOROPLAST AND MITOCHONDRIA J

1. What is the primary function of
chloroplasts in plants?

gler & FARICTRE ST TfAS F1F FAT8?
a) Cell division/ AT AT

b) Cellular respiration/ @T:I’W A

c) Photosynthesis/ TehTT YT

d) Lipid synthesis/ forfig @eervor

Sun’s energy

6CO, + 12H,0 —> CH,0, + 6H,0 + 60,1
Carbon Water .‘ Sugars Water Oxygen

dioxide

@ Chlorophyll
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Carbon dioxide
Co,

Minerals ;;,/4/\ ,‘.\3
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[ CHLOROPLAST AND MITOCHONDRIA J

2. What is the pigment responsible for
absorbing light in chloroplasts?

FARICATES H THTU & TAMYOT & fAw
RGN quish HiA-AT] ?

a) Melanin/ Aelfast

b) Haemoglobin/ ATl faeT

c¢) Chlorophyll/ FaRIfher

d) Carotene/ el
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PHOTOSYNTHESIS

Carbon dioxide + water  sunlight  glucose + oxygen
—

Reflected
light

Plants

- Absorb from
the sun with the help

f chrolophyllin |
OFCRrolophyll In leeves Within the leaves
of the plant, glucose

is produced due to
a chemical reaction

- Absorb water and
minerals from soil with
the help of their roots

Glucose serves as a
source of energy .
for the plant. | —
P Chloroplast "/ Rbsorbed

- Absorb CO, from the
air through pores in
their leaves,

Oxygen is released

as a byproduct. Thylakoid
Transmitted
light
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