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WHAT ARE CELL ORGANELLES? 
 An organelle is a tiny cellular structure that performs specific functions within a cell. Organelles are 
embedded within the cytoplasm of eukaryotic and prokaryotic cells. In the more complex eukaryotic cells, 
organelles are often enclosed by their own membrane. 
FEW OF CELL ORGANELLES ARE DISCUSSED BELOW. 

CELL MEMBRANE : 
The cell membrane is also known as the plasma membrane. It is the outermost covering of animal cells. It is a 
semi-permeable membrane composed of lipids and proteins. 
 The main functions of the cell membrane include: 

 Protecting the integrity of the interior cell. 

 Providing support and maintaining the shape of the cell. 

 Helps in regulating cell growth through the balance of endocytosis and exocytosis. 

 The cell membrane also plays an important role in cell signalling and communication. 

 It acts as a selectively permeable membrane by allowing the entry of only selected substances into 
the cell. 

CELL MEMBRANE STRUCTURE: 

 The cell membrane is composed of lipids that are arranged in a bilayer. 

 The lipids are arranged within the membrane with the polar head towards the outer sides and the 
hydrophobic tails towards the inner part, which ensures that the nonpolar tail of saturated 
hydrocarbons is protected from the aqueous environment. 

 The lipid component of the membrane mainly consists of phosphoglycerides. 

 Cell membranes also possess protein and carbohydrate. 

 Membrane proteins can be classified as 

 Peripheral proteins lie on the surface of membrane. 

 Integral proteins are partially or totally buried in the membrane. 
 



 
 

 Fluid mosaic model of cell membrane was proposed by Singer and Nicolson. 
 According to Fluid mosaic model, the quasi-fluid nature of lipid enables lateral movement of proteins 

within the overall bilayer, and the ability to move within the membrane is measured as its fluidity. 

 The membrane is selectively permeable and the most important functions of the plasma membrane is 
the transport of the molecules across it. 

 Movement of water by diffusion from higher to lower concentration is called 

 The energy dependent process, in which ATP is utilised and a few ions or molecules are transported 
across the membrane against their concentration gradient is called active transport. Example- Na+/K+ 
Pump. 

The cell wall is present only in plants, fungi, and bacteria.  
 

 
The image above represents a plant cell wall 
 
The cell wall is the outermost covering of plant cells. It is present outside the cell membrane and is tough, 
flexible and sometimes rigid in its texture. It is mainly composed of cellulose,  long fibres of carbohydrates 
including hemicellulose, lignin, and pectin. 
The main functions of the cell wall: 

 Protecting the cell against physical damage and invading pathogens. 

 Regulate and controls the direction of cell growth. 

 Providing the strength, structural support and maintaining the shape of the cell. 

 Functions as a storage unit by storing carbohydrates for use in plant growth, especially in seeds. 

 It acts as a selectively permeable membrane by allowing the entry of small molecules to pass through 
it. 

ENDOPLASMIC RETICULUM (ER) 
Endoplasmic reticulum is a network or reticulum of tiny tubular structures scattered in the cytoplasm. 
 
ER divides the intracellular space into two distinct compartments, i.e., luminal (inside ER) and extra luminal 
(cytoplasm) compartments. 



The endoplasmic reticulum bearing ribosomes on their surface is called rough endoplasmic reticulum (RER), 
whereas in the absence of ribosomes they appear smooth and are called smooth endoplasmic reticulum 
(SER). 
RER is involved in protein synthesis and secretion, whereas SER is the major site for synthesis of lipid. 
 

 
 
 

GOLGI BODY : 
Golgi apparatus, also called Golgi complex or Golgi body, membrane-bound organelle of eukaryotic cells (cells 
with clearly defined nuclei) that is made up of a series of flattened, stacked pouches called cisternae.  
The Golgi apparatus is responsible for transporting, modifying, and packaging proteins and lipids into vesicles 
for delivery to targeted destinations.  
It is located in the cytoplasm next to the endoplasmic reticulum and near the cell nucleus. 
 
Golgi apparatus is made up of approximately four to eight cisternae, although in some single-celled organisms 
it may consist of as many as 60 cisternae. 
 
 The cisternae are held together by matrix proteins, and the whole of the Golgi apparatus is supported by 
cytoplasmic microtubules. 
 
 The apparatus has three primary compartments, known generally as “cis” (cisternae nearest the endoplasmic 
reticulum), “medial” (central layers of cisternae), and “trans” (cisternae farthest from the endoplasmic 
reticulum). Two networks, the cis Golgi network and the trans Golgi network, which are made up of the 
outermost cisternae at the cis and trans faces, are responsible for the essential task of sorting proteins and 
lipids that are received (at the cis face) or released (at the trans face) by the organelle. 

 
 
 

LYSOSOMES:  
“Lysosomes are sphere-shaped sacs filled with hydrolytic enzymes that have the capability to break down 



many types of biomolecules.” 
 
 These are membrane bound vesicular structures formed by the process of packaging in the Golgi apparatus. 
 
Lysosomes are an important cell organelle found within eukaryotic animal cells. Due to their peculiar function, 
they are also known as the “suicide bags” of the cell. 
 
The term was coined by Christian de Duve, a Belgian biologist, who discovered it and ultimately got a Nobel 
Prize in Medicine or Physiology in the year 1974. 
 
Lysosomes contain lipases, proteases, carbohydrases capable of digesting lipids, proteins, carbohydrates, 
respectively. 
 
The key function of lysosomes is digestion and removal of waste. Cellular debris or foreign particles are pulled 
in to the cell through the process of endocytosis. The process of endocytosis happens when the cell 
membrane falls in on itself (invagination), creating a vacuole or a pouch around the external contents and 
then bringing those contents into the cell. 
 
On the other hand, discarded wastes and other substances originating from within the cell is digested by the 
process of autophagocytosis or autophagy. The process of autophagy involves disassembly or degradation of 
the cellular components through a natural, regulated mechanism. 
Lysosomes comprise of over 50 different enzymes. They are synthesized in the rough endoplasmic reticulum. 

 
VACUOLES: 
A vacuole is a membrane-bound organelle. They are a kind of vesicle. Vacuoles are closed sacs, made of 
membranes with inorganic or organic molecules inside, such as enzymes. They have no set shape or size, and 
the cell can change them as it wants. They are in most eukaryotic cells and do many things. They can store 
waste. Vacuoles and their contents are distinct from the cytoplasm, and are classified as ergastic according to 
some people. The solution that fills the vacuole is called cell sap. 
 
 
They are much more important in plant and fungus cells than in animal cells. Some common jobs of a 
vacuole are to: 
 

 Hold waste products, and keep things separate from the rest of the cell. 

 Hold water in plant cells. 

 Keep the internal hydrostatic pressure or turgor steady in a cell. In land plants, this holds the stem 
upright. 

 Keep an acidic pH on the inside of a cell. 

 Hold small molecules. 

 In seeds, proteins that seeds use to sprout are put in 'protein bodies'. Protein bodies are just vacuoles 
that are a little bit different from normal. 

 Vacuoles are also important in autophagy, keeping a balance between making and getting rid of many 
things in cells and organisms. They also help with destroying and recycling broken proteins that build 
up in cells. Vacuoles may help attack bacteria and some kinds of vacuoles may act as a house for 
symbiotic bacteria. In protists, vacuoles also store and help digest food that the protistate.  



 

 
MITOCHONDRIA: The “Powerhouse of the cell,” mitochondria (singular: mitochondrion) are a double-
membrane-bound organelle found in most eukaryotic organisms. They are found inside the cytoplasm and 
essentially functions as the cell’s “digestive system.”   

 

 

 
 
They play a major role in breaking down nutrients and generating energy-rich molecules for the cell. 
 Many of the biochemical reactions involved in cellular respiration take place within the mitochondria.  
The term ‘mitochondrion’ is derived from the Greek words “mitos” and “chondrion” which means “thread” 
and “granules-like” respectively.  

It was first described by a German pathologist named Richard Altmann in the year 
1890. 
 Structure of Mitochondria 
The mitochondrion is a double-membraned, rod-shaped structure found in both plant and animal cell. 
Its size ranges from 0.5 to 1.0 micrometre in diameter. 
 
The structure comprises an outer membrane, an inner membrane, and a gel-like material called the matrix. 
 
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. 
 
It is freely permeable to ions, nutrient molecules, energy molecules like the ADP and ATP molecules. 
 
Cristae 
The inner membrane of mitochondria is rather complex in structure. It has many folds that form a layered 
structure called cristae, and this helps in increasing the surface area inside the organelle. The cristae and the 
proteins of the inner membrane aids in the production of ATP molecules. The inner membrane is strictly 
permeable only to oxygen and to ATP molecules. A number of chemical reactions take place within the inner 
membrane of mitochondria. 
 
Mitochondrial Matrix 
The mitochondrial matrix is a viscous fluid that contains a mixture of enzymes and proteins. It also comprises 
ribosomes, inorganic ions, mitochondrial DNA, nucleotide cofactors, and organic molecules. The enzymes 
present in the matrix play an important role in the synthesis of ATP molecules. 
 
Function of Mitochondria 
The most important function of mitochondria is to produce energy through the process of oxidative 
phosphorylation. It is also involved in the following process: 



 

 Regulates the metabolic activity of the cell 

 Promotes the growth of new cells and cell multiplication 

 Helps in detoxifying ammonia in the liver cells 

 Plays an important role in apoptosis or programmed cell death 

 Responsible for building certain parts of the blood and various hormones like testosterone and 
oestrogen 

 Helps in maintaining an adequate concentration of calcium ions within the compartments of the cell 

 It is also involved in various cellular activities like cellular differentiation, cell signalling, cell 
senescence, controlling the cell cycle and also in cell growth. 

Ribosomes 
“Ribosomes are complex cell organelles made of RNA and protein that translates genetic code into chains of 
amino acids.” 
 
 
The ribosome is a complex molecular machine found inside the living cells that make proteins from amino 
acids in the process called protein synthesis or translation. Protein synthesis is a major task performed by 
living cells. 
 
Ribosomes are special organelles as they are found in both prokaryotic and eukaryotic cells. Every cell needs 
ribosomes to manufacture proteins. 
 
It binds to a messenger ribonucleic acid (mRNA) and decodes the information carried by the nucleotide 
sequence of the mRNA. The transfer RNAs (tRNAs) containing amino acids enter the ribosome at the acceptor 
site. When it binds correctly, it adds amino acid to the growing protein chain on tRNA. 
 
Ribosomes Structure 
A ribosome is a complex of RNA and protein and is, therefore, known as a ribonucleoprotein. It is made up of 
two subunits. The smaller subunit is where the mRNA binds and is decoded. While the larger subunit is where 
the amino acids get added. Both of the subunits are made up of both protein and ribonucleic acid 
components. 
 
The two subunits are joined to each other by interactions between the rRNAs in one subunit and proteins in 
the other subunit. 
Ribosomes are located inside the cytosol found in the plant cell and animal cell. 
The ribosome structure includes the following: 

 
It is located in two areas of cytoplasm. 
Scattered in the cytoplasm. 
Prokaryotes have 70S ribosomes while eukaryotes have 80S ribosomes. 
Around 62% of ribosomes are comprised of RNA, while the rest is proteins. 
The structure of free and bound ribosomes is similar and is associated with protein synthesis. 
Ribosomes Function: 
 



The important ribosome function includes: 

 It assembles amino acid to form proteins that are essential to carry out cellular functions. 

 The DNA produces mRNA by the process of DNA transcription. 

 The mRNA is synthesised in the nucleus and transported to the cytoplasm for the process of protein 
synthesis. 

 The ribosomal subunits in the cytoplasm are bound around mRNA polymers. The tRNA then 
synthesises proteins. 

 The proteins synthesised in the cytoplasm are utilised in the cytoplasm itself, the proteins synthesised 
by bound ribosomes are transported outside the cell. 

 
IN THE NEXT SEGMENT PLASTIDS ,FLAGELLA,CILIA AND NUCLEUS WILL BE 
EXPLAINED. 
THIS CONTENT/DOCUMENT IS ABSOLUTELY PREPARED /DEVELOPED FROM HOME. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


