
 
 

 

 

 

 

 

 

 

 

1.1.1  

The Institution ensures effective curriculum planning and delivery 

through a well-planned and documented process including Academic 

calendar and Conduct of continuous internal Assessment 
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                                     TISSUE SYSTEM IN PLANT 

 

The most important types of plant tissue system and their function are as follows: 

1. Epidermal Tissue System  

2. Ground Tissues System 

 3. Vascular Tissue System. 

All the tissues of a plant which perform the same general function, regardless of position or 

continuity in the body, constitute the tissue system. The tissues of a plant are organized to form 

three types of tissue systems: the dermal tissue system, the ground tissue system, and the 

vascular tissue system. 

The components and functions of the tissue systems are summarized below: 

 

Type of tissue system Tissue 

present 

Functions 

Dermal tissue Epidermis Protection 

Prevention of water loss 

Ground tissue Parenchyma tissue 

Collenchyma tissue 

Sclerenchyma tissue 

Photosynthesis 

Food storage 

Regeneration 

Support 

Protection 

Vascular tissue Vascular bundles 

Xylem tissue 

Phloem tissue 

 

Transport of water and minerals 

Transport of food 

 

1. Epidermal Tissue System: 

The cells of epidermis are parenchymatous having protoplasm and nucleus without intercellular 

spaces. Epidermis possesses numerous minute openings called stomata. Main function of 

stomata is exchange of gases between the internal tissues and the external atmosphere. Cuticle is 

present on the outer wall of epidermis to check evaporation of water. Epidermis forms a 
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Protective layer in leaves, young roots, stem, flower, fruits etc. 

2. Ground Tissues System: 

It includes all the tissues of the plant body except epidermal and vascular tissues. 

It is divided into following parts: 

(i) Hypodermis: 

It is situated below the epidermis. It is multilayered and made up of parenchymatous and 

sclerenchymatous cells. 

(ii) General Cortex: 

This consists of parenchymatous cells with or without chloroplasts. 

(iii) Endodermis: 

Endodermis is single layered made up of parenchymatous cells. The radial and internal walls of 

endodermal cell are thickened; a band of lignin or suberin knows as casparian strip is sometimes 

found on the radial and transverse wall of every cell. 

(iv) Pericycle: 

It is single or multilayered and is situated in between endodermis and vascular bundles. It is 

made up of sclerenchymatous and parechymatous cells. 

 (v) Pith: 

The central portion in stems and roots is called pith or medulla. It is made up of parenchymatous 

cells with intercellular spaces. In dicot stem the pith is large and well developed; in dicot roots 

the pith is either absent or small; in monocot roots large pith is present; in monocot stem the 

vascular bundles are scattered and the ground tissue is not marked into different parts. 

3. Vascular Tissue System: 

It consists of xylem and phloem tissues which are found as strands termed as vascular bundles. 

The main function of xylem is to conduct water, materials to different parts of the plant body. 

The main function of phloem is transportation of food materials in different parts of the plant. 

There are three different types of vascular bundles (Fig. 3.5): 
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(i) Radial Bundles: 

Xylem and phloem strands are located on alternate radii in radial vascular bundles. These are 

mainly found in roots. 

(ii) Conjoint bundles: 

Xylem and phloem combine together into one bundles, Xylem lies towards the centre and 

phloem towards the periphery. There are two types of conjoint bundles. 

Collateral: 

Xylem and phloem lie on the same radius, xylem towards the centre and phloem towards the 

periphery. When cambium is present in collateral bundles, such bundle is called open, e.g. in 

dicot stems and collateral bundle without cambium is called closed, e.g. in monocot stems. 

Bicollateral: 

In this type of bundle, the phloem strands are present on both outer and inner side of xylem 

(iii) Concentric Bundles: 

In this type of vascular bundle, one tissue is completely surrounded by the other. These are of 

two types Amphivasal and Amphicribral. 

Amphivasal: 

In this type of vascular bundle xylem surrounds the phloem, e.g. Dracaena. 

Amphicribral: 
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In this type, phloem surrounds the xylem, e.g. in Ferns. 

Plant products are used throughout the developed and developing countries as home remedies 

over the counter products and raw materials for pharmaceutical industries and represent  a 

substantial propotion of global drug market. It is therefore essential to establish recognized 

guidelines for assessing their quality. The function of drug quality evaluation is to value raw 

materials and to ensure that final product will be of standard drug.  

Evaluation methods for crude drugs:  

1.Organoleptic evaluation  

2.Microscopic evaluation  

3.Physical evaluation  

4.Chemical evaluation  

5.Biological evaluation 

 

 

 
 

 

Qualitative Microscopy   

A] Stomata  

The stomata are minute pores which occur in the epidermis of the plants. Each stoma remains 

surrounded by two kidneys or bean shaped epidermal cells the guard cells. The stomata may 
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occur on any part of a plant except the roots. The epidermal cells bordering the guard cells are 

called accessory cells or subsidiary cells.  

 

Stomata is one of the best standard to identify the plant microscopically.  

There are various types of stomata present in plants like  

1.Paracytic stomata  

2.Diacytic stomata  

3.Anisocytic stomata  

4.Anomocytic stomata  

5.Actioncytic stomata 

 

 

 
B] Trichomes  

Trichomes are outer growth of epidermal cells mostly found on leaves and stem, sometimes  

on fruits and flowers. Trichomes are important tool to identify herbs in powders to identify  

the standard plant as well to check the adulteration.  
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Reagent Constituents Colour Intensity 

Phloroglucinol+ Conc.HCL Lignin Pink     +++ 

Aniline Hydrochloride Lignin Bright yellow     ++ 

Chlor-zinc-iodine solution Suberin Yellowish brown       - 

Ruthenium red solution Mucilage            -       _ 

Iodine solution Starch Blue       + 

Millons reagent Protein Brick red     ++ 

 Alkaloids             -      - - 

Conc.NaOH Flavonoids Yellow     +++ 

Frothing Test Saponin            -      -- 

Aq.Ferric Chloride Phenoilc/Tannins/Sterols Smoke colour     ++ 

Keddy reagent Glycosides Pink Colour     ++ 

5 % KOH Anthraquinone glycosides           -     -- 

 Steroids Orange colour at the 

junction of two layers 

    ++ 

Spot test Fixed oil          -       - 



Page 10 

Practical	Pharmacognosy	and	Phytochemistry	
 

 

 

            Experiment No.1 

Aim:-To Study the morphological, histological, powder Characteristics, extraction and 

detection of Cinchona. 

Requirements: 

Glasswares & Instruments : Microscopes, slides, watch glass, cover slip and pipette. 

Chemical: Phloroglucinol,Conc.HCl, sulphuric acid,sudan red-III, acetic acid and 

ruthenium Red 

Theory:- 

Synonyms  -    Peruvian bark 

Biological source - It consist of dried bark of cultivated trees of cinchona calisaya  

                              Family Rubiaceae 

Morphological study: 

                               
 Colour On outer side it is dull brown in colour while inner side it is yellowish brown in 

colour.  

          Odour- slight  

          Taste- Bitter and astringent 

          Size and shape-10 to 25mm in diameter and 1.5 to 2.5mm in thickness 

          Microscopy: 

Periderm- Periderm shows presence of cork, phellogen and phelloderm: 

Cork is made up of thin-walled ,flat and polygonal cells containing reddish-brown 

contents. Rectangular thin-walled cells arranged in two to three layers forms phellogen. 

Within the cork cambium eight layer of regular thin-walled rectangular cells with dark 

walls and without any cell contents forms phelloderm.  
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Cortex: Cortex is made up of cellular parenchyma cells having reddish brown walls and 

are filled with microsphenoidal crystals of calcium oxalate. Secretary cells scattered in the 

layers of the cortex. Some of them shows presence of minute starch granules within them.  

 
Secondary phloem: Sieve tubes, phloem parenchyma, phloem fibers and medullary rays 

forms secondary phloem: 

 I) Sieve tubes: Long,wide, collapsed and compressed sieve tubes end walls of which are 

at the right angles to the axis of component cells are present in the bark while  companion 

cells are narrow.        

II) Phloem parenchyma: Phloem parenchyma is dark reddish-brown in colour with thin 

walls.  

III) Phloem fibers: Large, fusiform, thick walled and lignified phloem fibers are present 

with phloem parenchyma and in between the medullary rays. Distribution and size of the 

phloem fibres varies in different species of cinchona bark and can help in identification. 

Sometimes phloem fibres are rounded, oval or spindle shaped.. 

Medullary rays: Through phloem parenchyma one, two or three seriate thin walled and 

radially elongated medullary rays run radially. Medullary rays contain starch grains. 
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Powder Characteristics: 

a) Fibres: Powder microscopy of cinchona shows presence of yellowish and lignified 

phloem fibers occuring as isolated or in groups of two or three. Walls of phloem fibers are  

are thick, lignified with striations, numerous funnel shaped pits. Lumen of phloem fiber is 

small, uneven and short.  

 

                                                           
Crystal sheath            Cork and cortex cells         Cork cells 

 

                                            
Scelerides                  Phloem fibers             Calcium oxalate crystals 

 

Cork: Cork cells are thin walled, flat, polygonal containing reddish-brown matter within 

them.  

b) Parenchyma: Yellowish to reddish brown thin walled cells of parenchyma arise 

from phloem parenchyma and medullary rays.  

c) Calcium oxalate crystals Starch grains : parenchymatous cells are rich in 

microprisms of calcium oxalate having very small size and irregular shape and also 

contains small, simple and spherical or rarely compound starch grains. 

Stone cells are absent in cinchona. 

Microchemical test: - 

 

Reagents  Observations  Characteristics 

 Phloroglucinol + conc. HCL (1:1)      Pink Lignified phloem fibres 

Dil.Iodine solution       Blue  Starch 
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Dil. Acetic acid       Insoluble  Calcium oxalate crystals 

Dil.Hydrochloric acid       Soluble Calcium oxalate crystals 

Sulphuric acid (66%) Calcium sulphate crystals 

formation 
Calcium oxalate crystals 

 

Chemical test: - 

 

Tests Observation 

Heat the bark powder in a dried test tube 

with few drops of glacial acetic acid. 

Reddish brown fumes 

Treat pieces with dilute sulphuric acid and 

observe under ultra violet light. 

Blue fluorescence 

Heat bark powder with few drops of 

bromine water, shake and add strong 

ammonia (thalloquin test). 

Emerald green colour developed, 

changed to blue on neutralization 

 

Extraction: 

Powder the cinchona bark to coarse sized particles and weigh accurately. 

Moisten the cinchona powder with alcoholic calcium hydroxide (20%) and sodium 

hydroxide(5%) 

Allow to stand for few hours to convert salt of alkaloids into freebases which are then extracted 

in soxhlet extractor using toluene as solvent for 6 hours. 

Obtained extract is filtered,to the filtrate add 5% sulphuric acid. 

Vigorously shake the mixture in a separating funnel,discard the toluene layer. 

With sodium hydroxide adjust the pH of aqueous layer to 6.5 which results in ppt of 

quinine sulphate.Filter the mixture and recrystallize with hot water. Weigh and determine 

percentage yield and melting point. 

Obtained quinine sulphate dissolve in dilute sulphuric acid add ammonia quinine is 

obtained in the form of sharp needles. 

 

 



Page 14 

Practical	Pharmacognosy	and	Phytochemistry	
 

 

Isolation  

Quinine and quinidine was identified by Thin layer chromatography by using as 

Stationary Phase- Silica gel 

Mobile phase-Toluene: ethyl acetate: Diethyl amine (70:20:10)  

Detection at 366 nm under UV light at 0.16 Rf value by eagent( 

orange brown color). 

Chemical constituent: - 

      Alkaloids: Quinine, quinidine, Cinchonine, Cinchonidine. 

Uses:- Antimalarial and antipyretics. 
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