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Study Of Cell Wall Constituents and Cell Inclusions

Cell Wall Constituents

Overview of the Cell Wall

The plant cell wallis a rigid, outermost structure surrounding the plant cell membrane. It
provides shape, mechanical support, and protection to the cell.

It plays a vital role in intercellular communication, defense mechanisms, and transportation of
substances.

Studying cell walls helps in microscopic evaluation of crude drugs, especially powdered forms,
and can be critical in distinguishing one plant species from another.
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Main Constituents of the Plant Cell Wall

e The plant cell wall is multi-layered and composed mainly of polysaccharides, proteins,
lignin, and phenolic compounds.
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» A major structural polysaccharide composed of B-1,4-linked glucose units.

A. Cellulose
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Forms microfibrils, which are cross-linked into a rigid structure.
Itis insoluble in water and resists degradation, making it durable.

Identification of cellulose in powdered crude drugs is useful in pharmacognostic
studies.

B. Hemicellulose

» Agroup of heterogeneous polysaccharides that are branched and amorphous.
» Includes xylans, glucuronoxylans, mannans, and xyloglucans.

» They act as fillers between cellulose fibrils, providing flexibility.
C. Pectins

» Polysaccharides rich in galacturonic acid.

» Found mainly in the middle lamella, acting as a cementing material between adjacent
cells.

Pectins are water-soluble and contribute to cell adhesion.

Important in drug extraction processes and are used in pharmaceutical formulations as
gelling agents.

D. Lignin

» A complex phenolic polymer that provides rigidity and impermeability to water.
» Found primarily in secondary cell walls, especially in xylem tissues.

Lignified tissues are stained with phloroglucinol or safranin during microscopic
evaluation.

High lignin content is characteristic of certain crude drugs like senna, clove, and cassia
bark.

E. Cutin, Suberin, and Waxes

Cutin and suberin are waxy substances found in the cuticle and cork cells, respectively.
They help in preventing water loss and act as barriers against pathogens.

Cutin is composed of fatty acids, whereas suberin contains both fatty and phenolic
components.

» These are significant in the study of protective tissues like epidermis and periderm.
F. Proteins and Enzymes

» Structural proteins like extensins (hydroxyproline-rich glycoproteins) help strengthen
the wall.

» Some enzymes like pectinases, cellulases, and peroxidases are involved in wall
remodeling and can indicate metabolic activity.

Types of Plant Cell Walls
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1. Primary Cell Wall

» Formed during cell division, thin and flexible.
» Richin pectins and hemicellulose.

» Important for cells that are actively growing.
2. Secondary Cell Wall

» Deposited after the cell has ceased expansion.
» Richin cellulose, hemicellulose, and lignin.
» Common in xylem vessels, fibers, and sclerenchyma cells.

» Provides mechanical strength.

3. Middle Lamella

» The first layer formed during cytokinesis.
» Richin pectic substances, cementing adjacent cells.

» Plays acrucialrole in tissue cohesion.

Functions of the Cell Wall

A. Provides Structural Support and Shape

» Maintains the rigidity and shape of plant cells.
» Supports plant tissues, allowing upright growth.
» Essential for identifying plant tissues under the microscope.
B. Protection
» Acts as a barrier against pathogens, mechanical injury, and dehydration.
» Contains defense compounds like lignin, suberin, and tannins.
C. Regulates Cell Growth
» Primary cell wall allows expansion in young cells.
» Secondary wall limits growth and provides rigidity.
D. Controls Transport

» Porous structure allows movement of water and small molecules.
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» Regulates the entry of solvents during drug extraction.

E. Prevents Cell Bursting

» Withstands turgor pressure, preventing over-expansion.
F. Storage of Active Compounds
» Some secondary metabolites (e.g., tannins, resins) accumulate in or near the cell wall.

» These compounds have pharmacological value.

G. Cell Adhesion

» Middle lamella (rich in pectin) binds cells together, maintaining tissue integrity.

H. Aids in Water Conduction

» Lignified walls in xylem assist in water and mineral transport.

» Importantin drugs derived from woody tissues.

Study of Cell Inclusions

Overview

Cellinclusions, also called ergastic substances, are non-living components within the
cytoplasm or vacuoles of plant cells.

They are metabolic byproducts or storage forms of essential compounds.

These inclusions play a critical role in plant physiology, and from a pharmacognostic
standpoint, they are vital in the identification, authentication, and utilization of crude drugs.

Types of Cell Inclusions
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