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The LEAF (FOLIUM) 
 

 

 

 

  

  

 

The complete leaf is composed of: 

1. The leaf base. 

2. The leaf stalk or petiole. 

3. The blade or lamina. 

Types of Leaves: 

1- Cotyledons (Seed leaves): for storage of reserve 

food material (protein, …).  

2- Prophylls: (Fore - leaves) or first borne leaves. It 

differs from ordinary green leaves being simpler in form and structure. 

3- Foliage leaves: The ordinary green leaves which 

carry on the normal leaf functions. 

4- Scale leaves: They occur on all subterranean stems 

and on some aerial stems. They are thin membranous 

and devoid of chlorophyll. 

5- Bracts: Leaves having a flower or group of flowers in 

their axils.  

6- Floral leaves: including sepals and petals, stamens 

and carpels. 

7- Modified leaves: When the whole of the leaf or part of it may be modified into 

special structure to carry special functions. It may modify into tendrils e.g. 

Definition:  

The leaf ia a lateral outgrowth or an appendage on the stem 

from which it differs in structure and organization. It 

possesses neither node nor internodes, having a bud in its 

axial and bears no buds. 
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Pea, spines e.g. orange, special traps for catching insects e.g. Drosera or may 

become succulent for storage of water e.g. Zygophyllum. 

 

 

 

 

 

 

 

 

Morphology of leaf: 
1. Condition:          

2. Colour: 

3. Texture: brittle, coriaceous, papery, fleshy, membranous, leathery, etc.. 

4. Odour: may be aromatic or odourless. 

5. Taste: may be bitter, sweet, mucilaginous, …… etc 

6. Insertion: position of leaf on the stem, may be: 

Cauline: Leaves spread on a long stem 

Radical: Leaves are crowded together about the top of the root around a 

short stem, near ground or just above it. 

 

 

  

  

        

 

 

 

7. Phyllotaxis: Arrangement of leaves on a stem and it may be. 

Tendrils Spines Succulent 
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Alternate Alternate, distichously Opposite Opposite, decussate 

 

 

 

 

Whorled Clustered Fascicled Imbricate 

 

8.  Leaf base: Stipulate   or exstipulate 

  

 

 

 

 

9.   Petiole:  Petiolate or sessile.       

       

                                                                               

10. Lamina (Leaf-blade) 

The lamina is usually flattened, green and may be simple and compound. 

1- Simple leaves:  

 Entire: When the lamina consists of a 

continuous undivided surface. 

 Lobed: When the lamina is cut up into 

a number of lobes connected with one another by an undivided portion.  

 

 

Petiolate 
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* Incision of lobed leaves:   

 If the incision is directed towards the midrib, the leaf is pinnately lobed. 

 If the incision is directed towards the top of the petiole, the leaf is 

palmately lobed.  

 

 

 

 

 

2- Compound leaves: The lamina is completely divided into a number of 

separate leaflets. The compound leaf consists of 2 or more leaflets either coming 

out from the top of the petiole or arranged on a central axis called Rachis, which 

is continuous with the petiole and corresponds to the midrib of the simple leaf. 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

 

 

The important points required for description of the lamina of simple leaf is: 

shape, margin, apex, base, venation and surface.         

 

pinnately lobed palmately lobed 
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 Shape of the lamina 

 

 

 

 

 

 

 

 

 

 

 

 Margin of the lamina:  
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 Apex of the lamina:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Base of the lamina:  

1. Symmetrical: equal on both sides.  

2. Asymmetrical: unequal on both sides. 

3. Decurrent: continuous downwards as wings along the petiole  

 Shape of lamina base: The appropriate terms connected with leaf- base are: 
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Venation of the lamina: 

 Parallel venation 

 

 

 Reticulate venation: 

Veins and veinlets run in all directions and anastomose forming a fine 

network appearance. 

1. Pinnately reticulate contain only one main 

vein.   

2. Palmately reticulate shows several divergent 

main veins arising from the top of the petiole.  

 Surface of the lamina: 

 Colour: upper surface is always darker in 

color.  

 Surface may be : glabrous (free from hairs) or 

pubescent (hairy); if the latter, whether hispid 

(with rough hairs), hirsute (with long distinct 

hairs) or with glandular hairs;  

 Punctate (dotted with oil glands).  

 Note lines on surface of coca leaves, raised 

points on belladonna, press marks on 

Tinnevelly senna, etc. 
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Anatomy of the leaf: 

 A study of the anatomy of the leaf reveals that there is a basic structural 

pattern yielding characters that enable the presence of a leaf to be detected in a 

powder.  Other less general characters will make possible such distinctions as 

that between monocotyledonous and dicotyledonous leaves, and between 

xerophytic and mesophytic leaves. 

  The more detailed anatomical characters, when taken together, allow the 

identification of the genus and ultimately the species of leaf. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Histology of leaf

• Lamina Region

1-Upper & lower 

epidermal cells.
- Cuticle

-Stomata

-Trichomes

2-Hypodermis.

3-Mesophyll.
-Palisade layer

-Spongy Tissue

• Midrib Region

1. Upper & lower 

epidermal cells.

2. Hypodermis.

3. Cortical tissue.

4. Endodermis

5. Pericycle

6.Vascular bundle.
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I. The lamina region 

1. The epidermis: 
 

 

 

 

 

- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The epidermis covers the whole plant and formed of single 

layer of tubular cells without intercellular spaces except for 

the stomata. 

 It covered with a protective film of cuticle which may be:  

a. Smooth or striated (appears in surface view) 

b. Thin or thick (appears in side view) 

 The epidermal cells, in contrast to the stomatal guard cells, are 

often devoid of chloroplasts.  

 These cells show great variety in form, giving characteristic 

patterns when seen in surface view.  

 In side view, they are often flattened, square or rectangular in 

shape. 

  The epidermis is characterized by the presence or absence of 

different types of stomata and trichomes. 
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Subsidiary 

cells 

Osteole 

Guard 

cells 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 Stomata: 

Each stoma consists of 2 similar cells; guard 

cells, parallel to one another and 

enclosing between them a small 

lenticular or oval space called osteole. The 

stomata are oval or circular. The epidermal cells surrounding the stomata are 

described as subsidiary cells. 

It Differs from epidermal cells by:   

a.  Smaller 

b.  Containing chloroplasts and starch granules. 

Its function: Transpiration and gaseous exchange. 

 

 

Importance of microscopical examination in identification of 

leaves:  

1- Straight-walled epidermal cells are seen in, for example, jaborandi, 

coca and senna leaves.  

2- Wavy-walled epidermal cells in stramonium, hyoscyamus and 

belladonna. 

3- Beaded walls epidermis in Lobelia inflata and Digitalis Janata.  

4- A papillose epidermis in coca leaf.  

5- A thick cuticle is developed in Aloe leaf and bearberry leaf.  

6- A striated cuticle in belladonna, jaborandi, Digitalis lutea and D. thapsi.  

7- Mucilage is present in the epidermis of senna and buchu leaves.  

8- Cystoliths of calcium carbonate occur in the epidermal cells of 

Urticaceae and Cannabinaceae. 

9- Sphaero-crystals of diosmin occur in buchu epidermis. 
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Types of stomata: The types are indicated 

according to the characters and arrangement of 

subsidary cells. 

1- The anomocytic (formerly ranunculaceous) 

type: surrounded by cells resembling the other 

epidermal cells. It is common in Rutacea. 

2- The anisocytic (formerly cruciferous) type: 

with the stoma surrounded by three or four 

subsidary cells, one of which is markedly smaller 

than the others as in Cruciferae, Solanacae. 

3-The paracytic (formerly rubiaceous) type: 

with two subsidary cells with their long axes 

parallel to the osteole as in Rubiaceae, 

Leguminoseae. 

4-The diacytic (formerly caryophyllaceous) 

type: with two subsidary cells, with their long 

axis at right angles to the osteole as in 

Caryophyllaceae, Labiatae.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The distribution of stomata between the upper and lower epidermis shows 

great variation. The stomata may be entirely confined to the lower epidermis, 

as in Ficus species, boldo, buchu, coca and jaborandi leaves.  

 The floating leaves of aquatics have stomata confined to the upper epidermis.  

 Sometimes they are evenly distributed on both surfaces; most commonly they 

are more numerous on the lower surface. 

 

1 

2 

3 

4 
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 Trichomes 

Most leaves and may herbaceous stems, flowers, fruits and seeds possess hairs 

or trichomes which may be: 

1- Nonglandular or clothing hairs : 

Clothing hairs may be unicellular or multicellular. 

Unicellular unbranched

Unicellular 

branched

T-shaped

hair
Candelabra

hair
Stellate hair

Shaggy

hair

Multicellular 

biseriate

Twin-hair 

Bicellular biseriateMulticellular- uniseriate

Peltate

hair

 

 

2- Glandular hairs : 

 Glandular hairs may have a unicellular or a multi-senate stalk. 

  The glandular head may be unicellular or multicellular. 

  The cuticle of the gland may be raised by the secretion. 
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Glandular shaggy hair

T.V. S.V.
S.V.

T.V.

Labiaceous

hair

Compositous 

hair

Bicellular head

Unicellular stalk

Clavate hair Unicellular head

Unicellular stalk

 

2. Hypodermis: 

It is formed of one or more layers of cells which devoid of chlorenchyma and 

separating mesophyll from epidermis. Additionally, it is act as a protective tissue 

or water storage. It may be sclerenchymatous, collenchymatous, or 

parenchymatous.  
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3. The mesophyll: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

                         

                                                                       

                                                                                                   

 

 

 

 

 The mesophyll differentiated into upper palisade and spongy tissue. 

 Palisade layer:  

o 1or more layers of columnar cells perpendicular to the 

epidermis with narrow intercellular spaces and interrupted by 

the cortical tissues in the midrib region. 

o Upper palisade may form a continuous layer over the midrib 

as in Senna or a discontinuous as in Datura. 

o Palisade tissue may be present below both surfaces 

(Isobilateral) or occur only below the upper epidermis 

(Dorsiventeral). 

 Spongy tissues 

o Formed of chlorenchyma with large intercellular spaces 

and the cells are irregular and rich in chloroplasts 

 In all green leaves, the mesophyll cells are rich in chloroplasts.  

 The mesophyll, although typically parenchymatous, may contain groups 

of collenchyma or sclerenchyma, secretion ducts or latex tissue, oil or 

mucilage cells. 

 The cells may contain crystals of calcium oxalate. 
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Isobilateral leaf

 Mesophyll symmetric on 

both sides 

 (upper &lower) below the 

upper and lower epidermis 

 e.g. Senna

Dorsiventral leaf

 Mesophyll not symmetric.

 One palisade layer (upper 

palisade) 

 e.g. Belladonna

upper

palisade

lower

palisade
T.S. in lamina region

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

II. The midrib region 

 Upper and lower epidermis. 

 Hypodermis (The palisade tissue is usually interrupted in the midrib 

region. 

 Cortical tissue: It is present in the midrib region and may be 

parenchyma as H.muticus, or collenchyma as Uva ursi or both as 

Datura.  

 Endodermis: It the innermost layer of cortical tissue, usually 

indistinguishable and sometimes containing starch forming starch 

sheath. 

 Pericycle: Lies between phloem and cortical tissue and May be 

differentiated or undifferentiated. It is formed of parenchyma  as in 

Datura, or collenchyma as in Digitalis or fibers as in Senna or 

sclerenchyma as Jaborandi 
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T.S. In leaf midrib and lamina 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         

 

                                          

 

 

                       

 

                                       

 

 

 

 

 

 

 Vascular tissue: Consists of network structure continuous with 

the stem and appears in transverse section as an arc. The 

vascular bundle is open in dicotyledonous leaves and closed in 

monocotyledonous ones. The phloem is directed towards the 

lower surface of the leaf and the xylem towards the upper 

surface. 

 Phloem: It is small thin cellulosic wall cells, formed of sieve 

elements and companion cells. It allows passage and 

translocation of food. The cambium is  usually undifferentiated  

 Xylem: It is act as water-conducting tubes and support and 

formed of radial rows of vessels, where the Protoxylem is 

directed towards the upper surface and metaxylem towards the 

lower surface. The xylem vessel separated by rows of wood 

parenchyma. Medullary rays may be visible,  traversing the 

xylem and phloem (radiating lines) 

  
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Numerical Values

Used to differentiate between closely related species

1-Vein Islet number = no of vein islet / mm2

2-Stomatal number: Average number of stomata /  mm2

3-Stomatal index (SI):

SI = (S / S + E) X 100

S = no of stomata       E = no of epidermal cells 

4. Palisade Ratio = Average no of palisade cells under one 

epidermal cell.  

Classification of the leaves according to the active constituents  

 

 

1. Anthraquinone glycosides: Senna Leaf.  

2. Flavonoidal glycosides: Buchu leaf. 

3. Cardiac glycosides: Digitalis and Squill leaves. 

4. Phenolic glycoside: Uva ursi leaf. 

  

 

1. Buchu leaf. 

2. Boldo leaf. 

3. Guajava leaf. 

4. Citrus leaf. 

 

 

1.  Solanaceous leaves. 

2. Coca leaf. 

3. Tea leaf. 

4.  Jaborandi leaf. 

5. Boldo leaf. 

I) Leaves contain glycosides 

 

II) Leaves contain volatile oil 

 

 III) Leaves contain alkaloids 
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I) Leaves contain glycosides 

 

 
Senna leaf 

Origin: is the dried leaflets of 

Cassia acutifolia known as 

"Alexandria or Khartoum senna 

and of C. angustifolia vahl, 

known as, Indian or kongo Senna 

Fam. Leguminosae 

 

Macroscopical Characters: 

 Alexandrian senna leaflets are about 2 to 4 cm long and 7 to 2 

mm. wide. 

 Color: they are pale grayish green, thin brittle. 

 Shape: lanceolate to ovate- lanceolate in outline. 

 The margin is entire. 

 The apex is acute and mucronate. 

 The leaflets are unequal at the base (asymmetric) and the veins 

are distinct on the under surface. 

 Both surface of the leaflet are pubescent small whitish hairs 

being distinctly visible especially near the veins. 

 

Cassia angustifolia 

Cassia acutifolia
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Microscopicl Characters: 

 The leaflets are isobilateral. 

 The epidermal cells are polygonal with straight anticlinal walls, most of 

them contain thick deposit of mucilage on the inner tangential walls.  

 Numerous stomata occur on both surfaces of paracytic type. 

 Hairs: are of non glandular type. They are unicellular, thick- walled, with 

warty cuticle.  

 Mesophyll: shows a single layer of palisade abutting on each epidermis 

except in the midrib region where only the upper palisade layer is 

continuous. The cells of the lower palisade have wavy anticlinal wall and 

shorter than those of the upper. The spongy tissue shows idioblasts 

containing cluster crystals of calcium oxalate. 

 The midrib: shows a crescent - shaped vascular bundle, accompanied by an 

arc of pericyclic fibers below and a compact mass of fibers above with cells 

containing prismatic crystals of calcium oxalate abutting on these groups of 

fibres forming crystal sheath. The pericyclic fibers are lignified.  

 

* The main points of difference are: 

1- Indian Senna is generally of a yellowish - green rather than grayish -green 

colour.  

2- Larger in size than the Alexandrian.     3-More uniformly lanceolate in shape. 

4-Less conspicuously asymmetric at the base.    5- Less pubescent. 

 

T.S. in lamina 



 

 

- 21 - 

Powder: 

 Color: is light green to greenish-yyeellllooww. 

 Odour: faint characteristic. 

 Taste: slightly bitter acrid mucilaginous. 

 Microscopically characterized by: 

1- Numerous green fragments 

some may show epidermal cells. 

2- Paracytic stomata, warty hairs 

or their thickened cutinized 

cicatrix with radiating epidermal 

cells. 

3- Fragments of bundles of lignified 

pericyclic fibres accompanied by 

crystal sheath.                   

4-  Isolated unicellular warty hairs.  

5- Idioblasts of cluster crystals of calcium oxalate. 

 

Constituents: 

1. 2.5% glycosides of anthraquinone derivatives; namely sennosides A, B, 

C&D. 

2. Small amounts of aloe - emodin and rhein in free State. 

3. Kaempferol, myricyl alcohol, phytoserolin and mucilage. 
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Current uses: 

 Senna is a stimulant laxative and contains chemicals 

known as anthraquinones.  

 They work by irritating the lining of the lower 

gastrointestinal tract resulting in contractions of the 

bowel which push out material in the lower intestinal 

tract. 

 It is thought that anthraquinones may also retain water in intestinal contents, 

resulting in a softer stool that is usually easier to pass. 

 Senna is an ingredient in several commercial laxative products. Senna laxatives 

may take 8 to 12 hours to work.  

Test for Identity : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

- e to ovate-lanceolate, 

 

 

 

 Digitalis leaf 

Origin: the leaves of Digitalis purpurea  

linne,  Family Scrophulariaceae. The plant 

is common and cultivated in England and 

Europe.  

 

2- Shake well  with 5 ml ether or benzene 

1- Cool 2ml dil NH4OH 

Ether layer 

to  Rose red

 redintense 

color in the 

aqueous layer 

4 ml of alcoholic KOH 

 0.2 gm powdered senna leaf 

1-dilute with 4 ml of H2O 

2- filter 

Boil  

 min. 2 or 3 

dil HCL 

5ml filterate 
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Macroscopical Characters: 

 Digitalis leaves are ovate, oblong ovate to ovate-lanceolate, simple and 

entire. 

 Decurrent at the base into a winged petiole. 

 The margin is irregularly crenate or dentate. 

 Apex is obtuse. 

 The radical leaf is generally bigger and has 

longer petioles. 

 The upper surface is dark green, wrinkled and 

scarcely hairy.  

 The lower surface is dull, pale green to grayish-

green and soft    pubescent.  

 Venation is pinnate-reticulate, and the veins are depressed on    upper surface 

and prominent on the lower giving the lamina a characteristic chaquered 

appearance. 

 The midrib and principal veins are broad and flat often purplish; the lower 

veins continued into the wing of the petiole.  

- Leaf texture is papery. 

Microscopical Characters:  

- The leaf is dorsiventral.  

- The epidermal cells have straight or slightly sinuous anticlinal walls, cells of 

the lower epidermis are more strongly wavy.  

- Stomata occur on both surfaces, more numerous on the lower surface, each is 

surrounded by 3 to 7 mostly 4 cells. It is of the anomocytic type.  

- Glandular hairs are few occur chiefly over the veins, they are: 

 Unicellular stalk and bicellular head. 

 Unicellular stalk and unicellular head. 

 Uniseriate stalk of 3 to 4 cells and unicellular spherical head. 
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- Non glandular hairs: are numerous, uniseriate, multicellular, usually 3 to 5 

cells and generally with thin walls, fine 

warty cuticle and blunt not acute tip, 

some of the cells may be collapsed. 

- Mesophyll shows a palisade of a single 

layer of short cells occasionally 2 or 3 

layers interrupted in the midrib by 

collenchyma sometimes not 

differentiated, the spongy parenchyma 

forms all the mesophyll. 

- The midrib projects on the lower surface and contains a vascular bundle 

having an arc of radiating xylem, narrow phloem and one-celled medullary 

rays. The vascular bundle is accompanied by collenchymatous pericycle of 

small cells and an endodermal starch sheath. 

- The cortical tissue: is formed of thin-walled cellulosic parenchyma with 

about one layer of collenchymas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Powder: 

Powder is dark green with slight odour and bitter taste.  

It is characterised microscopically by: 

1- Numerous fragments of epidermis with straight or wavy 

anticlincal walls and anomocytic stomata. 

2- Numerous fragments of uniseriate multicellular 

nonglandular hairs. 

3- Very few glandular hairs. 

4- Fragments from petiole and large veins showing spiral, 

annular and reticulate vessels. 

5- Absence of pericyclic fibres and calcium oxalate 

crystals. 
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Constituents : 

In the fresh leaf and probably also in the carefully dried leaf there are two 

glycosides, called "Purpurea glycosides A and B". 

 

 

 

 

 

 

 

Uses: 

1. It is a cardiotonic, it increases the contractibility and improves the tone of 

the cardiac muscle. 

2. It is used in most forms of cardiac failure. 

3. Diuretic and improve blood flow. 
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Tests for Identity    

 Boil 1 g. of powdered digitalis leaf with 10 ml of 70 % alcohol for two to three 

minutes, filter, to 5 ml of filtrate add 10 ml. of water and 0.5 ml. strong 

solution of lead acetate, shake and filter.  

 Shake the filtrate with 5 ml chloroform, allow separating.  

 Pipette off the chloroform and remove the solvent by gentle evaporation in a 

porcelain dish, dissolve the cooled residue in 3 ml of glacial acetic acid 

containing 2 drops of 5 per cent ferric chloride solution.  

 Carefully transfer this solution to the surface of 2ml. of concentrated H2SO4, a 

reddish- brown layer formed at the junction of the two phases and the upper 

layer slowly becomes bblluuiisshh--ggrreeeenn and darkened 

on standing. 

Allied Drugs 

Digitalis lanata : 

The leaves are used as a source of the glycosides 

digoxin and lanatoside 

Constituents: 

Primary glycosides called lanatosides A, B, C, D 

and E. They are tetraglycosides each containing an 

acetyl group. 

 

 

 

 

 

 

 

 

 

Keller-killiani test for digitoxose 

 

Digitalis purpurea Digitalis lanata

Oblong lanceolate to 

linear lanceolate

acute to acuminate

pinnate reticulate 

appear nearly parallel.

Entire or broadly serrate

sessile

symmetric

ovate to ovate lanceolate

obtuse

pinnate reticulate and                         

anastomosing near the 

margin , checquered 

appearance

Crenate 

Winged petiole

symmetric decurrent
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Constituents: 

 Squill contains the cardiac glycosides scillarin A and the amorphous mixture of 

glycosides scillarin B. 

Uses: 

1- Squill has digitalis like action on the heart, i.e. heart tonic. 

2- In small doses as expectorant and in large doses as 

emetic. 

 Red Squill: A variety of Urginea maritima is used 

as rat poison. It contains scillaren A and B together 

with scillaroside. It is distinguished from the white 

variety by the reddish-brown colour. 

 

 

  

 

 

 

Macroscopical Characters: 

- The leaves: are simple, opposite and very shortly petiolate. 

  BULBUS SCILLAE 

Origin:   

Squill is the dried sliced fleshy scales of the 

bulb of Urginea maritima (L.) Baker (Fam. 

Liliaceae), collected shortly after withering of 

flowers and leaves, and known as white squill. 

   Buchu Leaf 

Origin:   

 It is the dried leaves of 

Barosma betulina (Fam. 

Rutaceae). 
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- The lamina: is rhomboid obovate, usually entire, and occasionally broken.   

- Colour: is green to yellowish – green. 

- Apex: It has blunt strongly recurved apex.  

- Margin: becoming serrate towards the base. 

- Surface: is almost glabrous and punctuate due to the presence of scattered oil 

glands and with a large oil gland situated at the   base of each margin. 

Microscopical Characters: 

 The leaf is dorsiventral. 

 The epidermal cells are polygonal with straight anticlinal walls, thick cuticle 

and containing thick deposit of mucilage on the inner tangential, walls and 

spherocrystals or aggregate of feather-like crystals of diosmin, which is 

insoluble in solution of ammonium hydroxide but soluble in and is coloured 

yellow by potassium hydroxide. 

 Stomata are sunken, of the anomocytic type. 

 Hairs are non-glandular. 

 Mesophyll shows a single layer of palisade cells continuous in the midrib. 

 The spongy tissue contains cluster crystals of calcium oxalate and ovoid 

schizolysigenous oil glands.  

 The midrib shows a crescent-shaped vascular bundle with radiating xylem and 

a narrow phloem, and an arc of pericycle of non-lignified fibres. 
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Powder: 

 It is light green in colour with strong characteristic aromatic odour 

and strong aromatic taste.  

 It is characterized microscopically by :  

1- Fragments of epidermal cells with sphero crystals  

or aggregates or feather like crystals of diosmin. 

2- Numerous green fragments with oil glands. 

3- Very few simple hairs, being  

unicellular. 

4- Cluster crystals of calcium oxalate. 

 

 

 

 

5- Fragments of vascular tissue and non-lignified 

 pericyclic fibres. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Constituents: 

1- Volatile oil: the oil contains diosphenol. 

2- A flavone glycoside: diosmin, which is yellow in colour and on 

hydrolysis, it yields glucose, rhamnose and diosmetin. 

Uses: 

1- It is used as a disinfectant to the urinary tract. The oil is excreted by the 

kidneys, rendering urine slightly antiseptic.  

2- It is commonly used anti-inflammatory conditions of urinary tract.  

3- As well as It exhibits diuretic and diaphoretic action. 
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 II. Long Buchu : 

It is obtained from Barosma 

serratifolia wild'now. The leaves are 

about 2.5 to to 4 cm. long and 4 to 10 

mm. broad. They are linear 

lanceolate in outline, narrower and 

larger - The margin is serrate and the 

apex is distinctly truncate. They 

possess oil - glands similar to those 

of short buck; one being distinctly 

visible on the truncate apex when 

examined by a lens. In odour and 

taste, they resemble short buchu. 

Leaves of B. serratifolia  .They 

contain a volatile oil, which is free 

of-diosphenol  

 

I. Oval Buchu: 

It is obtained from Barosma 

crenulata Hockey. They are 

oval to oval oblong, 15 to 30 

mm. long and 7 to 10 mm. 

broad. The margin is crenate or 

minutely dentate. Near the base, 

it is nearly entire. The apex is 

blunt not recurved. It possesses 

marginal oil glands. It contains 

volatile oil and having less 

diosphenol. 

 

Other Buchu leaves: 
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 Latin- Arctostaphylos uva-ursi, Bearberry also 

known as Uva-Ursi is a leaf extract with 

cleansing and skin-brightening (lightening) 

properties. It is well known in folklore to act 

as a skin-whitening agent. Cosmetic scientists 

have prepared an extract of the plant and 

demonstrated how this whitening happens. 

  The properties of the plant have demonstrated 

an effect inhibiting melanin production in 

human melanocytes by reducing tyrosinase 

(enzyme) activity.  

 This means the skin becomes lighter as melanin is the pigment that darkens 

skin; therefore a reduction in melanin results in a reduction of skin pigment. 

Constituents: 

1- Phenolic glycosides: arbutin and ericolin in addition to methyl arbutin. 

Upon hydrolysis of arbutin, it gives hydroquinone and glucose. 

2- A crystalline resinous principle; ursone. 

3- 5% tannins, gallic acid and ellagic acid. 

4- A yellow crystalline principle, quercetin. 

Uses: 

Bearberry leaves are used as stimulant diuretic and antiseptic in disease of the 

urinary tract, they resemble buchu in their action but are more astringent. 

    FOLIUM UVA URSI 

Origin:   

  Bearberry Leaf is the dried leaves of 

Archtostaphyllos uva-ursi Spreng, (Fam. 

Ericaceae).  
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Solanaceous leaves 

i-  Atropa belladonna. 

ii- Datura stramonium. 

iii- Hyoscyarnus muticus 

General characters 

1- The solanaceous leaves contain the 

alkaloids which have the special character of 

dilating the pupil of the eye and thus known 

as mydriatic alkaloids mainly atropine, 

hyoscine and hyoscyamine.  

2- The adnation phenomena are very common which means the fusion of 2 

different organs or the fusion between two different parts of the same organ. 

In solanaceous leaves the adnation occurs between the leaves and stems (2 

different organs). 

a. In Stramonium : where the leaves grow fused for a certain distance with 

branch arising in their axils, thus the leaves appear to arise on a branch 

not on the main stem and the branch appear to arise directly from the 

stem not in the axils of the leaf. 

b. In Belladonna: the adnation gives rise to pairs of leaves of unequal sizes 

(the large leaf belongs to the lower node). The adnation is only 

determined by cutting sections. 

3- Solanaceaus leaves are characterized anatomically by the following: 

a. The presence of anisocytic stomata. 

b. The presence of non-glandular, uniseriate, multicellular hairs and the 

characteristic club shape glandular hairs (clavate hair). 

c. Perimedullary phloem. 

d. Presence of calcium oxalate in different forms. 

II) Leaves contain alkaloids 

 

 



 

 

- 33 - 

 

Origin: belladonna is the dried leaves with or 

without the flowering tops of Atropa belladonna 

linne (Fam. Solanaceae), collected from plants in 

flower. 

Description:  

 Leaves are from 5 to 25 cm in length and 4 to 

12 cm in breadth - The upper surface is dark 

green glabrous, while the under surface is 

greyish-green, slightly pubescent on the veins.  

 The leaf is ovate to broadly ovate in shape.  

 The lamina is simple, entire, with an entire 

margin.  

 Acuminate apex. 

 Symmetric decurrent base. 

 The secondary veins leave the midrib at an angle of about 60 and curve 

upwards as they approach the margin, near which then anastomose by a series 

of arches.  

 The petiole is short, up to 4 cm long. 

Histology: 

 The leaf is dorsiventral, the epidermis consists of tabular cells having distinctly 

striated cuticle and more or less 

sinuous anticlinal walls, more 

distinctly sinuous on the lower 

epidermis. 

 Stomata are present on both 

surfaces but are more on the lower 

each surrounded by 3 to 5, mostly 

Belladonna leaf 
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3 cells, one of which is distinctly smaller than the others, i.e. anisocytic. 

 Hairs are few usually present 

near the veins, on the lower 

surface more numerous on 

young leaves. 

 The glandular hairs are either 

short with 1 to 3 celled stalk 

and a rounded or club-shaped 

multicellular head, or long with 4 to 6 celled stalk and 1 - celled ovoid head. 

 Non-glanular hairs are uniseriate, 2 to 6 – celled, smooth, thin-walled.  

 The mesophyll shows a single layer of palisade and occasional idioblasts 

filled with microsphenoidal crystals of calcium oxalate in the spongy 

parenchyma, such idioblasts are also present in the tissues of the veins. 

 The midrib and the big veins show an arc of collateral vascular bundles and 

numerous groups of perimedullary phloem.  

 The meristele is surrounded by an endodermis, starch 

sheath. 

Powder:  

Green to brownish-green in colour and characterized by: 

 Fragments showing epidermis with stomata of 

the anisocytic type and striated cuticle. 

 Numerous green fragments of mesophyll with 

idioblasts of microcrystals of calcium oxalate.  

 Occasional non-glandular hairs.  

 Few fragments of thin-walled lignified fibres 

(stem) and reticulate vessels. 
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Constituents:  

 The chief constituents of the drug are the alkaloids hyoscyamine, 

scopolamine (hyoscine) and belladonine. 

Uses:  

1. Belladonna acts as a local anesthetic and anodyne.  

2. Internally, it is given to respiratory nerves to relieve spasmodic cough.  

3. Belladonna stimulates the central nervous system, this effect being 

followed by depression. 

4. It decreases the flow of most secretions, milk & sweat.  

5. It has a sedative effect on the movement of the stomach and intestine 

also upon uterus and bladder. 

 

 

 

 

 

 

 

 

 

 

Description:  

 Leaves are greyish-green in colour, the whole leaves are 

8-25 cm long and 7-15 cm wide. 

 The leaves are petiolate ovate or triangular ovate in 

shape.  

Stramonium leaf   

Origin: Stramonium is the dried leaves 

with or without the flowering tops, of 

Datura stramonium L. Family Solanaceae, 

collected from the plant in flower. The 

name Datura is from Arabic, tuatura or 

tatula, and the specific name stramonium, 

means stink weed. 

 



 

 

- 36 - 

 Acuminate at the apex, sinuate dentate margin, with asymmetric base. 

 Has a slight but unpleasant odour and a bitter taste.  

 Midrib is prominent on both surfaces, 3 to 5 secondary veins leave the midrib 

at an angle of 45 and run into the marginal teeth.  

 The petiole is grooved on the upper side. 

Histology: 

 The leaf is dorsiventral.  

 Epidermal cells with thin sinuous or wavy anticlinal walls and smooth cuticle. 

 Stomata present on both surface but on the lower and are surrounded by 3-5 

mostly 3 subsidiary cells one of which is distinctly smaller than the others i.e. 

anisocytic. 

 Hairs, generally few, present mainly 

near the veins on the lower surface: 

a. Glandular hairs occur chiefly on 

the under surface of veins but are 

usually rare, small, each with 1-2 

celled curved          stalk and 

multicellular usually 2-7 celled 

head. 

b. Non-glandular hairs are conical slightly curved with warty walls, 2-6 

mostly 3-celled, uniseriate, the basal cell is larger.  

 The mesophyll shows a single layer of palisade, followed by a crystal layer one 

cell thick each containing a cluster crystal of calcium oxalate excepting for the 

cells adjacent to the veins.  

 The midrib is with an upper and lower hypodermal and containing an arc of 

collateral bundles, with upper numerous groups of perimedullary phloem.  

 The meristele of the midrib is surrounded by an endodermis containing starch 

granules. 
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Powder:  

Greyish-green to brownish-green in colour and characterized by: 

 Numerous green fragments of mesophyll and epidermis with stomata of 

anisocytic type.  

 Fragments of glandular and warty non-glandular hairs.  

 Few fragments showing pitted, reticulate, spiral and annular vessels. 

 Numerous crystals of calcium oxalate mostly clusters, occasionally prisms 

and sandy crystals. 

 

 

 

 

Constituents:  

Stramonium contains the alkaloids, hyoscyamine, 0.2 - 0.7% and atropine. 

Alkaloids are chiefly localized in the epidermis, particularly the upper and in the 

phloem parenchyma of the veins. 

Uses:  

Stramonium is almost exclusively used in treatment of spasmodic affections of 

the respiratory organs. 

 

 

 

 

 

 

 

 

Hyoscyamus muticus leaf 

 (Egyptian Henbane) 

 

Origin: Egyptian henbane consists of the dried 

leaves, smaller stems and flowering tops of 

Hyoscyamus muticus L, Family solanaceae. 
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Geographical origin:  

It is growing in the sandy districts of Egypt. Leaves are usually collected from 

wild growing plants. 

Macroscopical characters:  

 Being a desert plant leaves are thick fleshy.  

 The lower leaves are radical: 15 cm or more in 

length, petiolate, ovate to rhomboidal shape, 

broadly dentate margin. (upper leaves nearly 

sessile). 

 Midrib is broad, prominent and raised on the under 

surface, lateral veins leave the midrib at an angle of 

45 degrees, dividing near the margin. 

 Leaves are pubescent, fleshy and pale green in colour. 

 The petioles of the lower radical leaves and bases of stems of the fresh plant 

possess a purple colouration. 

 The odour is charcteristic and the taste is bitter and slightly acrid & salty. 

Microscopical characters:  

 The leaf is isobilateral showing two or more layers of palisade beneath the 

upper epidermis and another facing the lower epidermis. 

 Epidermal cells are polygonal with 

slightly sinuous anticlinal walls 

and striated cuticle.  

 Anisocytic stomata occur on both 

surfaces. 

 Glandular hairs are very numerous, 

multicellular branched or non-

branched, each with a terminal, glandular, globular unicellular head and 1-4 

celled stalk.  
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 Non-glandular hairs are few, short multicellular uniseriate. 

 The mesophyll shows a single, or sometimes 2 to 3 layers of short palisade 

cells abutting on each epidermis the palisade is followed by a crystal layer 

containing prisms. Twin prisms occasionally clusters and sandy crystals of 

calcium oxalate. 

 The midrib shows no subepidermal collenchyma and shows an arc of several 

collateral bundles with numerous groups of perimedullary phloem , and the 

endodermis with starch. 

Powder: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Constituents:  

 Egyptian henbane contains up to 1.7% of alkaloids mainly hyoscymine. 

 Uses:  

 Sedative and antispasmodic. 
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1- General test (Mayer's test): 

Boil 0.2gm of the powder with 2 ml of dil. HCL, filter, and add to the filterate 

one drop of mayer's reagent, yellowish white precipitate is formed. 

2- Specific test (Vitalis test): 

a- Boil 1 gm of the powder with 10 ml of dil HCL and filter evaporate the 

filterate to dryness. 

b- Dissolve the residue in 1 ml of conc. nitric acid and evaporate to dryness, 

violet colour is formed. 

 

Powder +HCl 

,boil ,filter

Evaporate on W.B

Identification of  Solanaceous

Alkaloid

Return to W.B      till dryness

Vitali’s test

 

 

 

 

 

 

 

 

 

Tests for identity of solanaceny alkaloids 

(Atropine, hyoscyamine and hysocyine) 
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Origin: Coca leaf is the 

dried leaves of 

Erythroxylum  

Coca, known as Bolivian 

or Huanuco coca or of  

E. truxillense, known as 

Peruvian Coca  

(Fam. Erythroxylaceae).    

Macroscopical characters: 

  The leaves have very clear longitudinal curved  

lines curved towards the central vein that are simply 

 thickened from the epidermis cells resulting from the 

 way the leaf rolls.  

 In the base of the petiole it has oval stipulates. 

 The flowers are creamy white almost reaching  

1cm and it has five sepals and five petals.  

When the fruit is ripe, two of the ovules abort, and the loculos are destroyed. 

The fruit is drupe red, oval with a single seed. The plant is cultivated in the 

mountain. 

Constituents: 

1- From 0.7 to 1.5% of total alkaloids. The most important of which is cocaine. 

Other alkaloids are cirmamy1cocaine and 0-truxilline. The alkaloids are 

localized in upper epidermal cells and parenchyma of secondary veins. 

2- Cocatannic acid. 

Uses: 

 The use of coca leaves is a millenarian tradition throughout the Andean 

Region.  

FOLIUM COCAS 
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 Traditional medicine confirms there is a wide possibility to use coca leaves for 

human consumption. 

  It is considered and excellent medicine source for the digestive system, 

prevent the altitude syndrome (vertigo, vomit), prevents physical exhaustion, 

cramps, toothaches, rheumatic pains, when mixed and crushed it cures wounds 

and it is an antiseptic, in addition it controls diarrhea. 

  In combination with other medicinal plants coca is used to cure a great deal of 

diseases, from headaches to rheumatism. With excellent results it is used to do. 

 Cocaine has a stimulant effect, but cause addiction. 

 Local anaesthetic, used for fine surgical operation as in eye and ear. 

 

 

Origin: Tea leaves consists of the prepared leaves of 

Thea  sinensis Fam.Theaceae, a shrub indigenous to 

Ceylon, China and Japan. 

Type of tea: 

       Tea is harvested after each flush the sprouting of the top two leaves and bud. 

The top two leaves and bud are hand plucked and then processed into any of the 

TEA  LEAVES 
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Green Tea leaves

Black Tea 
leaves
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four types of tea, which are 

 
Constituents: 

 The fresh leaves contain thease which is an enzymatic mixture containing 

an oxidase enzyme which partly converts the phlobatannin into 

phlobaphene (the green colour of the leaves change to red). This oxidase 

enzyme may be destroyed by steaming for 30 seconds to prepare the green 

tea. 

 Tea contains from 1 to 5% of caffeine and from 10 to 24% of tannin. It 

also contains small quantities of theobromine, theophylline and volatile 

oil. 

Uses: 

 Stimulant, diuretic and as drink.  

 

 

Origin: It is the dried leaflets of Pilocarpus 

jaborandi, Fam. Rutaceae 

Types of tea 

Black tea: is 

withered, fully 

oxidized and dried. 

Black tea yields a 

hearty, amber-

colored brew. Some 

of the popular black 

teas include English 

Breakfast  and 

Darjeeling. 

 

Oolong tea: popular 

in China, is 

withered, partially 

oxidized, and dried. 

Oolong is a cross 

between black and 

green tea in color 

and taste. 

 

White tea: is the 

least processed. A 

very rare tea from 

China, White tea is 

not oxidized or 

rolled, but simply 

withered and dried 

by steaming. 

 

Green tea: skips the 

oxidizing step. It is 

simply withered and 

then dried. It has a 

more delicate taste 

and is pale green / 

golden in color.  

 

JABORANDI LEAF 
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Constituents: 

Alkaloids which are : 

1- Pilocarpine: 

Mol. formula : C11H16N2O2 

Mol. mass: 208,3 g/mol 

2- Pilocarpidine: 

Mol. formula :  C10H14N2O2 

Uses: 

 It causes contraction of the pupil, antagonistic to atropine. 

 In early glaucoma. 

 

 

Origin: It is the dried leaves of Peumus 

boldus Molina (Fam. Monimiaceae). 

Constituents: 

 Boldo has many biologically active 

chemicals. At least 17 alkaloids. 

  Much of the biological activity of the 

plant has been attributed to a single 

alkaloid called boldine.  

Uses:  

 Stimulates digestion  

 Supports heart Leaves  

 Protects liver  

 Detoxifies liver   

 Stimulates bile  

 Moderately laxative   

 Supports gallbladder  

 Reduces inflammation    

 Expels worms  

 Relieves pain    

 Kills parasites      

 Increases urination 

BOLDO   
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Origin: Hamamelis leaves are obtained from Hamamelis 

virginiana  Family. Hamamelidaceae.  

Constituents: 

 It contains 8-12% tannin; gallitannins 

(hamamelitannin) ellagitannins and free gallic acid 

B- hainarneli tannin is formed of two gallic acid molecules and one 

molecule of the sugar hamamelose. 

 The leaves also contain traces of volatile oil.  

Uses: 

 Witch - hazel leaves are used as astringent and haemostatic due to 

presence of tannin.  

 

 Origin: It is the dried leaves of Lawsonia inermis, 

syn. L. alba  family Lythraceae.  

 It is native to tropical and subtropical regions of 

Africa, southern Asia. 

 Henna is a tall shrub or small tree, 2–6 m high. It is glabrous, 

multibranched with spine tipped branchlets. Leaves are opposite, entire, 

glabrous, sub-sessile, elliptical, and broadly lanceolate (1.5–5.0 cm x 

0.5–2 cm), acuminate, having depressed veins on the dorsal surface.  

Constituent: 

 A red-orange dye molecule, lawsone. This molecule has an affinity for 

bonding with protein, and thus has been used to dye skin, hair, 

fingernails, leather, silk and wool.  

III) Leaves contain tannin 

 

 
WITCH - HAZEL Leaf 

 Henna Leaf  

http://en.wikipedia.org/wiki/Synonymy
http://en.wikipedia.org/wiki/Lythraceae
http://en.wikipedia.org/wiki/Africa
http://en.wikipedia.org/wiki/South_Asia
http://en.wikipedia.org/wiki/Lawsone
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 The dye molecule, lawsone, is primarily concentrated in the leaves, and 

is in the highest levels in the petioles of the leaf.  

 Products sold as "black henna" or "neutral henna" are not made from 

henna, but may be derived from indigo   or Cassia obovata, and may 

contain unlisted dyes and chemicals.  

Uses :  

 Used to dye skin, hair, fingernails, leather, silk and wool. 

 Astringent. 

   

Henna powder:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://en.wikipedia.org/wiki/Lawsone
http://en.wikipedia.org/wiki/Indigo
http://en.wikipedia.org/wiki/Cassia_obovata
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FLOWER 
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The Flower 

 

 

 

 

Structure of the flower 

A typical flower is formed of four sets of floral leaves arranged on 

expanded apex of shortened axis called receptacle. These floral  leaves 

attached to the receptacle in the following sequence from the periphery to 

the centre:  

  

 

 

 

 

 

 

 

 

 

 

 

Definition: The flower is a compressed fertile shoot (sexual branch) with 

crowded modified leaves (floral leaves) and having shortened internodes. 

Flower is a highly specialized complex organ responsible for 

production of the fruits and seeds. The study of the flower is very 

important in the identification of plants. 

Structure of flower 

1. The sepals (together called the calyx), 

which usually enclose the other flower 

parts in the bud.  

2. The petals (together called the 

corolla), which are usually the 

conspicuously colored flower parts.  

3. The stamen (together called the 

androecium), each made up of an 

anther (pollen-bearing portion) born at 

the top of a filament or stalk. 

4.   The pistil (called gynaecium and 

formed of carples) consisting of: 
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The flower may arise in the axil of a leafy structure called bract. Also 

there are one or two rarely more scale-like leaves which are commonly 

found on the floral stalk, these are termed bracteoles.  

According to the presence of bracts and bracteoles, the flower is 

described as bracteates as in Viola and bracteolate as in Ranunculaceae.  

Bracts and bracteoles may be absent through suppression as in 

Crucifers and Foeniculum, thus the flower is described as ebracteate and 

ebracteolate.  

Sometimes they may be crowded in one or more whorls just below the 

flower as in Nigella or below a group of flowers form an involucres (of 

bract) as in Umbelliferae, Compositae etc. or involucres (of bracteoles) as 

in Umbelliferae.  

 

 

 The ovary (enlarged basal part which becomes the fruit).  

 The style (a slender column of tissue which arises from the top of 

the ovary and through which the pollen tubes grow). 

 The stigma (expanded tip of the style to which the pollen adheres). 

 The receptacle, the enlarged end of the pedicel or peduncle to 

which other flower parts are attached. 

 

The petals and sepals taken together are alike and called the 

perianth. If a flower is borne singly, its stalk or stem is called peduncle. 

In many plants, however, the flowers are borne in clusters or 

inflorescences 
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Kinds of Flowers 

I.  According to the number of whorls present, the flower is said to 

be pentacyclic, which is the typical case, showing five whorls or 

tetracyclic, with four whorls as in Iridaceae. The number of segments in 

the different whorls is usually the same.  

 

 

 

 

 

 

II. According to the symmetry of all floral leaves:  

1. Actinomorphic or regular when the segments of each  

whorl are all alike and regularly arranged i.e. the flower  
Actinomorphic 

flower 

The flowers are usually aggregated on the plant forming an 

inflorescence. In few cases, the flowers are solitary.   

Inflorescence is either arising from the axil of leaf i.e. axillary or 

borne on the top of a stalk i.e.terminal.  

The main axis of the inflorescence is called rachis, while the 

stalk of the flower is called pedicel.  

The flower may be carried on pedicel (pedicellate) or inserted 

without pedicel (sessile).  

 

The flower is described as complete when all the 

usual parts of the flower are present and incomplete 

when lacking some of these usual parts e.g. disc 

floret of santonica. 
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can be divided by a number of radial longitudinal cuts into equal halves as 

in Rosa and Cloves. 

2. Irregular: When the members of one or more whorles are not all alike. 

In such case, the flower may be either: 

a. Zygomorphic, when it can be divided only in  

one plane into equal halves as in orchids,  

this often is due to differences in sizes and 

 shapes of petals and / or sepals.  

b. Asymmetric, when all the segments are irregularly arranged and 

not alike, thus the flower cannot be divided into equal halves, as 

in Cactus.  

 

III. According to the presence or absence of both 

Androecium and gynaecium or one of them: 

a. Hermaphrodit, (perfect), bisexual, when both male and female 

organs are present as in Rosa, Eugenia. 

b. Unisexual, (imperfect) when one of the sexual organs is present 

and functioning. Those flowers which possess 

 only the male organs are Staminate, while 

 those possessing only the female are Pistillate. 

 In this cases, the plant may be: 

1. Monoecious (one house) when bearing  

both pistillate and staminate  flowers on the same plant as in 

Euphorbiacea  

Unisexual flower 

Zygomorphic 

flower 
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2. Dioecious (two houses) when are on separate  plants as in 

Palms and Salix, etc. 

3. polygamous, when both (male and 

female flowers) 

  as well as hermaphrodite flowers are all on 

the same plant e.g  Veratrum.. 

c.  Sterile, (neutral flower) when both male and 

female  organs are absent or not functioning as the  

   marginal  of sunflower. 

Perianth: 

 It is the term given to the outer non-essential floral parts when they 

are not differentiated into calyx and corolla i.e. when the segments are all 

alike in colour, texture, etc…., as in many Monocotyledons.  

 It is described as petaloids if brightly coloured, and as sepaloid if 

thin membraneous and greenish. 

 

 

 

 

 

 

 

 

 

Sterile flower 

 It is the outermost whorl of the floral series. It functions as 

protective for essential organs of the flower, especially in the bud where it 

completely envelops. It may be either free   

i.e. inserted separately on the receptacle, 

 thus the calyx  is polysepalous as in  

Cruciferae or united, thus  

gamosepalous as in Solanaceae. 

 

 

Polysepalous flower 

 

Gamosepalous  flower 

                                       

       

The calyx (sepals) 
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Forms of calyx:  

The gamosepalous calyx is described as: 

1. Tubular: When having nearly parallel sides e.g. Stramonium. 

2. Campanulate or bell-shaped as Hibiscus. 

3. Ureceolate when narrowed at base and apex e.g. Henbane. 

4. Bilabiate: when irregular and bilipped e.g. Thymus.    

5. Spurred: when possessing a spur as in Dilphinium. 

 

 

 

 

 

Strcture of sepals:  

 The sepals are closely resembling leaf in structure but in  

mesophyll is usually homogeneous. 

 

 

 

 

The sepals are always green in colour, and closely resembling 

the leaf in structure, but the mesophyll is usually homogenous.  

In some cases, the sepals assume the form and function of 

petals, becoming brightly coloured and serving to attract insects, thus 

called petaloids. They may remain even after the ripening of the fruits 

(persistent) or fall after pollination (decidous).  

 

 

 

1 2 3 4 5 
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Cohesion of petals: 

1. Polypetalous: free petals, also called apopetalous as  

in Rosaceae. 

2. Gamopetalous: united by the margin, also called 

 sympetalous as in Solanaceae. 

 

Gamopetalous  

flower                          

 It is the inner whorl of the non-essential floral leaves and often 

brightly colored.  

 Its main function is to: 

1- Attract the pollen carrying insects. 

2-  Protect the reproductive organs of the flower.  

   The corolla consists of 2 to 5 or more petals arranged in a single, 

rarely two or more whorls. The colour of the petals may be due to the 

presence of: 

 anthocyanin dissolved in the cell-sap giving different colour 

according to the change of pH (red, blue or violet).  

 Flavonoids which are responsible for the yellow colour . 

 Carotin and xanthophylls, which are responsible for the yellow, 

orange and red colour.  

 The white colour is due to the reflection from the intercellular space, 

but not to pigments present.  

 

The corolla (petals) 

Polypetalous  flower 

 

 Apetalous flower 
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Insertion of corolla: 

According to the attachment of the petals to the receptacle in relation to 

the position of the ovary, the corolla may be: 

a- Hypogynous: the corolla is inserted on the receptacle below the 

ovary e.g.  Stramonium.  

b- Epigynous: the corolla is inserted on the receptacle which has fused 

with and closed over the ovary e.g. cloves. 

c- Perigynous: the corolla is inserted on the edge of hollow receptacle, 

which surrounds the ovary but does not fuse with it e.g. Rose. 

 

 

 

 

 

 

 
 

                 Hypogynous                        Epigynous                         Perigynous 

Figure (2): Insertion of Corolla 

an, anther; fl, filament; h, hypanthium; ov, ovary; p, petal; r, receptacle; s, sepal; st, stigma; sty; 

style. 
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Forms of corolla: 

The corolla may be regular i.e. petals are alike or irregular; petals 

differ in shape and size. The corolla may be: 

a- Tubular: When united in tube like structure e.g. disc florets of 

Compositae. 

b- Ligulate: (united petals) When strap- shaped e.g. ray florets of 

Compositae. 

c- Cruciform: When petals are free and cross-shaped e.g. family 

Cruciferae. 

d- Bilabiate: (united petals) bilipped e.g. family labiatae  

 

 

 

 

 

Structure of Corolla: 

The petal is a modified leaf, being delicate in structure and traversed 

with slender vein of often reduced vascular bundles, mainly similar to 

those of the leaf. It is very thin due to much reduction in the mesophyll 

which is homogenous i.e. not differentiated.  

 The epidermis resembles that of ordinary leaf, but the cells are 

usually with strongly wavy walls.  

 The upper epidermis is frequently papillosed, a condition, which 

gives the velvety appearance to the petals. 

 The stomata are present on both epidermises but in small numbers.  

 The epidermis of the petals may bear hairs of both glandular and 

non-glandular type, and is covered with thin striated cuticle. 

 

Tubular corolla Ligulate corolla Cruciform   corolla 

                

Bilabiate corolla 



48 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  It is one of the essential floral organs. It is the male sexual organ of the 

flower. It consists of one, two or more whorls of stamens arranged within or 

above the corolla. 

The complete fertile stamen consists of two parts: 

a. Filament: which corresponding to the leaf-stalk and 

 bearing an apical swollen pollen-producing structure  

called anther. The anther may be sessile if the filament is absent. 

b. Anther: it is a swollen pollen-producing structure. It is divided into 

two anther-lobes by structure called connective, each anther lobe 

include two elongated pollen-sacs containing numerous pollen grains. 

 

Stamen 

 The stamens may be sterile i.e not producing pollen grains and termed 

staminode. The stamens in each flower are all alike and most commonly of equal 

length but they may differ in length. According to the length of the stamens the 

androecium is described as: 

1- Didynamous: when formed of two long and two  

short stamens e.g. labiatae. 

2-Tetradynamous: when formed of  

four long and two short stamens  

e.g. Cruciferae.  

 

 

 

 

Didynamous stamens 

The androecium 
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Number of stamens: It is often equal or multiple of the number of the 

members of one perianth whorl, sometimes reduced in number. According 

to the number of stamens the flower is described as: 

a- Monoandrous: with one stamen only as in Euphorbia. 

b- Diandrous: with two stamens as in Salix. 

c- Triandrous: with three stamens as in Iris. 

d- Tetrandrous: with four stamens as in Degitalis. 

e- Pentandrous: with five stamens as in Belladonna. 

f- Polyandrous: with indefinite number of stamens as in Rosea.  

 

                                                   :  It is the term denoting the way of fusion 

of the stamens together: 

a- Monadelphous: When the filaments fuse in one group as in 

Malvaceae. 

b- Diadelphous: When the filaments fuse in two groups as in Liqurice.  

c- Tri, tetra or polyadelphous: When the filaments fuse in several 

groups as in Citrus. 

d- Syngenesious: when the filaments are free but  

the anthers are united as in Compositae. 

Insertion and Adhesion of stamens: 

As corolla, the stamens with regard to insertion may  

be hypogynous as in Papaver, perigynous as in Rosa or  

epigynous as in  Umbelliferae.  

Adhesion or adnation may occur between the stam- 

ens and the petals thus the stamens appear inserted  upon or 

 partly fused with the corolla and they  are described as  

epipetalous e.g. Compositae and Solanaceae.  

Synganeouses 

stamen 

Epipetalous stamen 

Cohesion of stamens 
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T.S. in anther- lobes 

 

Fibrous layer 

of anther 

Structure of the stamen 

 1 The filament, is covered by a protective 

epidermis with occasional stomata, within this, 

there is a parenchymatous tissue longitudinally 

traversed by a small vascular strand. 

 2 The connective consists of parenchyma 

cells with a small vascular strand continuous 

with that of the filament. 

 3 The anther- lobes: The wall of the 

anther –lobe consists of: 

a. Outer epidermis called exothecium with 

occasional stomata  

b. Nutritive layer called tapetum to inner side. 

c. Between the exothecium and tapetum, there 

are two or three layers of large 

parenchymatous cells forming 

endothecium.The outermost layer of the 

endothecium become thickened spiral band 

appearing in side view as lignified bars 

parallel and perpendicular to the anther 

wall. This is known as fibrous layer. The 

fibrous layer appears as beaded cells in 

surface view.  
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Dehiscence of anther: Usually, the anther –lobe opens by 

longitudinal slit in the groove between the two pollen- sacs of each 

anther-lobe called line of dehiscence .When the anther lobes are facing 

inwards and open towards the center of the flower, the anther is called 

introrse as in some of lilliaceae and Umbelliferae but when facing the 

outward and open on the outside, it is called extrorse as in Iris and 

Ranunculus. The dehiscence liberates fine powder of pollen grains. 

 

Dehiscent anther 

Pollen grains 

The pollen grain consists of a  wall of two membranes: 

a. An outer thick cutinized wall called exine. 

b.  Delicate cellulosic inner membrane called intines.  

The exine may be: 

 Smooth e.g saffron. 

  Warty e.g. datura. 

 Spiny e.g. chamomile. 

a 

b 



52 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Different shapes of pollen grains 

 The exine may show one, two, commonly three or more 

minute thin areas or pits called germ pores from which the 

pollen tube protrudes.  

  A narrow lanceolate area of grooves called germinal furrows 

may exist to accommodate the expansion and shrinkage of 

the grain due to humidity. The number of the germ pores 

and the germ furrow and characters of the surface of the 

exine in addition to size, shape are usually constant and 

characteristic for each species. 
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 The gynaecium or pistil consists of one, two or more 

carpels, and thus described as mon-(one), bi-(two), tri-(three), 

poly-(numerous) carpellary, respectively.  

 The carpels may be either: 

  Free and the gynaecium is described as 

apocarpous as in Aconitum . 

  United together at their margins and the 

gynaecium is termed syncarpous as Papaver and Citrus.  

 In the apocarpous or monocarpellary gynaecium, the 

typical carpel consists of three parts: 

a. The hollow basal portion called ovary enclosing the 

ovules arranged on the placenta. 

b. The slender stalk like prolongation called style, which 

connect the ovary with swollen sticky stigma.  

c. The apical portion of the carpel is the stigma which is 

usually swollen, sticky and covered with papillae or 

glandular projections to receive the pollen grains. 

 

The gynaecium 



54 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

Placentation: It is the position of placenta in the ovary, thus the 

placentation is described as the follow: 

I. When there are numerous ovules in the ovary: the placentation 

may be: 

1. Axile or central: when the ovules appear to be attached to the 

central axis formed in multilocular ovary by the united swollen 

edges of the carpels as in Solanaceae. 

2. Free central: when the ovules are borne on a central axis arising 

from the base of a unilocular ovary as in Caryophyllaceae. 

The ovary 

It is either simple, formed of single portion of one carpel or 

compound of united portions of more than one carpel. 

 It may exhibits one compartment i.e. unilocular, when formed 

of a single carpel.  

The compound ovary may be formed of two or more 

compartments and thus called bi, tri, or multilocular.  

The walls separating the compartments are called septa. The number 

of locules or the number of true septa indicates the number of carpels. 

Insertion of ovary 

The ovary may be inserted on the receptacle either. 

1- Inferior: when the floral parts inserted on the top of the ovary in 

epigynous flowers. 

2- Superior ovary: when the floral parts are inserted on the 

receptacle below or on the same level as the ovary i.e. in 

hypogynous and perigynous flowers. 
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3. Parietal: when the placenta turn along the line of fusion of the 

carpels in unilocular compound ovary as in Viola. 

II. When there is only one ovule in the ovary: the placentation may 

be: 

1. Basal: when the single ovule is carried on small placental tissue 

arising in the center of the ovarian base as in Polygonaceae.  

2. Apical: the same as basal but arising from the apical part of the 

ovary as in Umbelliferae. 

 

 

 

 

 

 

 

Apical 

Basal 

Axile        Parietal         Free central 

T.S.                  T.S.                    T.S. 

L.S. L.S. 
L.S. 

The style: The style may be very long and filamentous as in Zea mays, 

very short as in Cruciferae or completely absent as in Papaveraceae. It may 

become flattened and petaloid as in Iridaceae.  The style serves to place the 

stigma in the most suitable position for receiving the pollen. 
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The Receptacle 

The receptacle is usually flattened, convex or conical shortened axis on 

which the floral leaves are arranged. The receptacle is always short but 

occasionally elongated; the elongated portion is called either  

1. Hypanthium; It is the elongation of the receptacle below the calyx 

and ovary as in clove.  

2. Carpophores; It is the elongation of the receptacle between the 

carples as in Umbelliferae. 

 

 

 

 

The stigma: The stigma is described stalked when carried on a 

style and sessile when the style is absent. Stigma is mostly coloured, 

sticky and covered with papillae to receive the pollen grains. It is 

described as: 

a- Capitate: when it is in the form of a swelling at rhe top of the 

style as in Nicotiana. 

b- Globose: Globular. 

c- Tubular: In the form of hollow tube. 

d- Lobed: It is divided into lobes ( bilobed, trilobed…… etc). 

e- Stellate: as in papaver  

f- Branched: (bi, tri,etc… fid) as in Compositae 
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Types of inflorescence: According to the method of branching, The 

inflorescence are classified into:  

I. Racemose                                  II. Cymose 

 

 

 

 

 

 

 

 

 

 

 

 3 

Raceme inf. 

The inflorescence 

 

The flowers are usually aggregated on the 

plant forming what is called inflorescence. In few 

cases, the flowers are solitary arising singly from the 

axils of leaves. The main axis of an inflorescence is 

called the rachis while the stalk of the flower is 

termed pedicel. 

 

I. I. Racemose, indefinite inflorescences have 

monopodial branching and shown the 

youngest flower at the apex or at the center 

and the oldest flower at the base or outside:     

1. Raceme (Racemose): with elongated axis 

bearing flowers with pedicles of nearly 

equal length. 

2. Corymb (corymbose): A raceme whose 

lower stalk is longer than the upper ones, 

so the inflorescence has a flat top.  

3. Umbel: with very short axis, having 

internodes and from which pedicels of 

nearly equal lengths are radiating thus 

forming umbrella-like structure. 

 

flower 

 

 

pedicle 

 

 

 

peduncle 

1 

2 
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4. Spike: having an elongated central axis and  

sessile flowers, as in Plantago.  

5. Capitulum (flower head): it is the inflorescence 

having very short swollen flattened or conical 

 axis on which many sessile florets are inserted as in  

Compositae. This axis is wrongly spoken as receptacle.  

It is surrounded by involucre of bracts and there are two 

types of florets in the same capitulum.  

 The central florets have tubular corolla and called disc 

florets. 

 The marginal florets have strap shaped or ligulate corolla 

and called ligulate or ray florets e.g Roman and German 

chamomile.  

 

4 

II. Cymose, definite inflorescence is characterized by a 

sympoidial branching which show the oldest flowers at the 

center and the youngest nearest the base or to the outside when 

seen from the above.  

 

Top view of the 

capitulum 
Side view of 

the capitulum Ray floret 
Disc floret 
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Clove (Zahrul Elquoronful) 

 

 

 

 

 

 

Cultivation, Collection and preparation: 

The plant is propagated by rising from seeds sown in nurseries and 

protected by the shade of banana trees from the excessive heat. The plants 

attaining one meter in height are transplantedin the open fields and spread 

about 6 meters apart. The trees attain a high of 15 meters and begin to bear 

at the sixth year, yielding 3 to 4 kilos per tree untill about 70 years old.  

The crimson flower buds are collected (September to March) before the 

opening and expansion of the white corolla. They are either picked by 

hand or are knocked off by bamboo sticks. They are dried naturally in the 

sun by spreading on mats made of coco-nut leaves and being turned, the 

process takes about 4 days, and at night, they are covered in sheds. During 

the drying process, the colour changes from crimson to deep reddish-

brown. The dried drug is packed in mats (sacs made of coco-nut leaves). 

Clove is the dried flower buds of Eugenia aromatica Linn 

(Eugenia caryophyllus Thumb), Family Myrtaceae. 

 Clove contains not more than 5% of its stalk, not 

more than 1% of foreign organic matters and yields not 

less than 15% v/w of volatile oil. 

The plant is indigenous to the Molucca Island 

but it is cultivated in Zanzibar and Madagascar 
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Description 

Macroscopical Characters 

 The flower bud is10 to 20 mm in length and has bright reddish 

brown to dark brown in colour.  

 The hypanthium is solid, cylindrical somewhat flattened; four 

sided. It tapers towards the base and bears at the apex four thick divergent, 

triangular sepals.  

 The corolla consists of four rounded fragile, 

 unexpanded membranous petals alternated with  the sepals. 

 The corolla forms a pale, spherical head enclosing numerous  

stamens curved  inwards and their filaments are united in  

four groups (tetradelphous) and inserted on a small nectary  

disc.  

 The gynaecium consists of stiff slender style, two  

celled inferior ovary with numerous ovules attached to axile placenta.  

 The hypanthium is wrinkled externally and when pressed with 

the thumb nail, oil exudes from the surface. 

 Internally, the hypanthium shows the inferior ovary in its upper 

portion surrounded by a large outer zone contains numerous oil glands 

near the periphery and numerous vascular bundles near the ovary.  

 Below the ovary, the hypanthium shows a central zone called 

columella surrounded by dark lacunous layer in addition to the same outer 

zone as that surrounds the ovary.  

 Clove has strong characteristic aromatic odour and pungent 

spicy taste followed by slight numbness. 

 

L. cut in clove 
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Microscopical Characters 

A. Hypanthium: Transverse section of the hypanthium 

 is rhomboid in shape and shows the following layers: 

1. Epidermis formed of small, thick-walled cells 

 with anomocytic stomata and covered with thick  

smooth cuticle. 

2. Parenchymatous layer containing several large 

oval schizolysigenous oil glands arranged in two or  

three intermixed layers. 

3. Collenchymatous parenchyma layer containing  

cluster crystals of calcium oxalate and traversed by a  

ring of 20-30 vasicentric vascular bundles. Each  

vascular bundle consists of delicate xylem vessels,  

cellulosic phloem and lignified pericyclic fibres.  

4. Lacunous layer formed of thin-walled parenchyma. 

5. Columella formed of parenchyma with numerous cluster crystals 

of calcium oxalate and surrounded by about 15 closely arranged 

vascular bundles. 

 

B. Ovary: The transverse section passing through  

the ovary is oval or rounded in shape and  

very similar to that of hypanthium except the 

 central region where the columella is replaced  

by the bilocular ovary showing central placenta 

 containing numerous cluster crystals of calcium  

oxalate. 

 

T.S. in 

hypanthium 

T.S. in ovary 

V.B. 

Ovules 

Oil glands 
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C. Androecium: Each filament shows a central 

 vascular strand, schizolysigenous  oil glands  

below the epidermis and numerous  

small cluster crystals of calcium oxalate.  

The connective shows a large oil gland in the  

apex. The anther shows isodiametric fibrous  

layer. The pollen grains are biconvex with 

 rounded edges appearing triangular in surface 

 view with truncate apices. 

 

 

 

 

 

 

 

 

 

 

D.  Sepals and Petals: They show simplified leaf structure. The mesophyll 

is parenchymatous and contains cluster crystals of calcium oxalate and 

several oil glands. The epidermal cells of sepals show anomocytic 

stomata while that of petals devoid of them. 

  

 

 

 

 

 

 

 

 

  

Powder 

It is dark brown with characteristic 

aromatic odour and pungent spicy taste 

followed by slight numbness. It is characterized 

microscopically by: 

1- Numerous triangular pollen grains with 

truncated apices, 15-20 in diameter. 

2- Fragments of fibrous layer of anther. 

 

1 

2 
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Active Constituents 

1. 15-20% volatile oils contains about 80% eugenol  

and 3% acetyl eugenol.  

2. 13% gallotannic acid. 

3. Caryophyllin which is white, odourless crystalline substance. 

Uses 

1. Aromatic stimulant. 

2. Spice. 

3. Carminative and antispasmodic. 

4. Locally as a toothache remedy for exposed nerves. 

5. Synthesis of vanillin from eugenol as follows:  

Eugenol

Isomerization
Iso eugenol

Acetylation
Acetyl isoeugenol,

Oxidation

Acetyl vanillin
Hydrolysis

Vanillin  

3- Fragments of parenchyma showing entire or broken 

schizolysigenous oil glands. 

4- Fragments of vascular bundles showing delicate 

spiral vessels and lignified thick-walled pericyclic 

fibres. 

5- Fragments of epidermal cells with straight 

anticlinal walls and anomocytic stomata. 

6- Fragments of the filament showing oil glands, 

vascular strands and cluster crystals of calcium 

oxalate. 

7- Cluster crystals of calcium oxalate either free or in 

the tissues. 

8- Absence of hairs and prism of calcium oxalate. 

 

3 

4 
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Chemical Tests: 

1- Powdered clove gives bluish black color few drops of  ferric chloride. 

2- It gives needle shaped crystals of potassium eugenate when it reacts 

with 50% potassium hydroxide. 

Adulteration of Clove: 

I. Exhausted Clove: 

It is the clove free from all or most of the oil which has been removed 

by steam distillation.  

It can be detected by being darker in color, much shrunken and sinks in 

water. 

II. Clove Stalk: 

 The main axis of the inflorescence is known as clove stalk. It is 

brownish, rough and longitudinally wrinkled. It yields 5% volatile oil and 

has less pleasant odor. It can be detected by: 

1. Presence of isodiametric thick-walled sclereids from the cortex. 

2. Presence of prisms of calcium oxalate from the cortex and pith. 

3. Presence of starch granules from the pith. 

III.  Mother Clove: 

 It is the ripe fruits of clove being brown, ovoid and measures about 

12 mm long. It is unilocular and one-seeded and  contains much less 

volatile oil. It can be detected in powdered clove by the presence of 

abundant starch coming from the seed. 
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German Chamomile (Zahr El-Baboonig) 

 

 

 

 

 

 

 

 

Description: 

Macroscopical Characters 

 

  

 

 

 

 

 

 

 

 

 

 

 

It is the dried flower heads of Matricaria 

chamomila Linne, Family Compositae. 

 German chamomile should contain no 

more than 10% of its stems and not more than 

2% of foreign organic matters and yields not less 

than 0.4% v/w of volatile oil. 

  The plant is indigenous to England and 

the drug is produced in South England, France, 

Belgium and Hungary. 

 

vertical section in a capitulum 

Ray florets 

Receptacle 

Disc floret 

 The flower head (capitulum)  is  

hemispherical, measures about 6 mm  in  

diameter and composed of few florets 

arranged in one or  two whorls numerous 

 florets  carried on a  receptacle 

surrounded 

 by an involucre.  

 The involucre composed of 2 to 3 

 rows of green lanceolate glabrous bracts 

with blunt apices and scarious whitish 

edges. 
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 The receptacle is hemispherical, hollow with no palae and measure 

3 to 10 mm wide. 

 German chamomile has aromatic odour and aromatic slightly bitter 

taste.  

Microscopical Characters 

 The receptacle shows  schizogenous secretory ducts and vascular 

bundles showing xylem vessels and lignified fibres. 

 Pollen grains are spherical and spiny.   

 The base of ovaries shows lignified cells.  

 The stigma has apical elongated papillae.  

 

The disc florets are numerous, yellow, 

hermaphrodite and measures about 2 mm long. 

The corolla is tubular and having 5 apical lobes. 

The androecium  is composed of 5 epipetalous 

stamens with syngeinesious anthers. The 

gynaecium is similar to that of ray florets. 

 

 

 

ray floret 

 

Disc floret 

The ray florets are 10 to 20 arranged in 

a single outer whorl. They are pistilate 

with ligulate, whitish corolla; about 6 

mm long and 2 mm wide and showing 

three apical teeth traversed by 4 main 

veins. The androecium is absent but the  

gynaecium is represented by an inferior  

unilocular ovary, long slender style  and 

bifid stigma. 
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 Almost all parts of both florets have compositae glandular hairs 

with short biseriate stalk and glandular head formed of several rows each 

of two cells. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Powder 

It is greenish-yellow to yellowish brown in color with 

pleasant aromatic odor and slightly bitter taste. It is 

characterized microscopically by:  

1. Numerous spiny pollen grains, 30 in diameter with 

three germ pores and three germinal furrows. 

2. Fragment of fibrous layer of anther. 

3.  Fragments of epidermal cells of corolla with straight 

or wavy anticlinal walls and bearing compositae hairs. 

4. Fragments of lignified hypodermis of bract. 

5. Fragments of the ovary wall containing cluster  

crystals of calcium oxalate.   

6. Fragments showing papillosed stigma. 

7. Sclereids from the base of the ovary wall.  

8. Cluster crystals of calcium oxalate. 

 

 

 

2 

3 1 
6 
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Active Constituents 

1- Volatile oil containing azulene and chamazulene. 

2- Apigenin flavonoid.                   3- Anthemic acid. 

4- Anthemidin.                               5- Tannins. 

6- Umbelliferone methyl ether. 

Uses: 

1.  Carminative and aromatic bitter stomachic. 

2.  In burns, wounds, boils and for the hair, due to the influence of the 

oil on the inflammation of the skin and mucous membranes. 

3.  Cosmetic and hair preparations. 

4.  As emmenagogue and diaphoretic. 

5.  Antiphogistine due to chamazulene. 

6.  Anti-flatulence and mild antispasmodic. 
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Roman Chamomile (Zahr El-Baboonig El-Romani) 

 

 

 

 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is dried expanded flower heads of Anthemis 

nobilis, family Compositae, collected from 

cultivated plants having double capitula. 

This drug is produced in England, Belgium, France 

and Hungary 

Description: 

Macroscopical Characters 

 The dried flower heads are hemispherical, white  in colour and 

measures 10-20 mm in diameter.  

 The single capitulum of wild plant has only one  row of white 

ligulate ray florets and 200-300  yellow tubular disc florets.  

 On the other hand, the double capitulum of  cultivated plant, which 

gives the commercial  capitula is composed of almost ray florets 

with about 10-20 disc florets near the apex of the receptacle.  

 The receptacle is conical, solid, pithy and measures about 3mm 

high and 2mm wide at the base. It carries 2-3 rows of overlapping 

bracts; forming an involucre at the base. 
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The drug has pleasant aromatic odour and aromatic bitter taste. 

Powder 

The drug has a yellowish or buff colour, pleasant aromatic odour and 

aromatic bitter taste. It is characterized by: 

1.  Fragments of epidermal cells of corolla showing papillae. 

 It also has palae, which are about 3-4mm 

long and 1mm wide and in the axils of 

which florets are located. 

 Both of bracts and palae are oblong-ovate 

with blunt apex, wide scarious margin 

and a central keel. Their outer surfaces 

bear a very narrow uniseriate trichomes; 

each has 3-8 very short basal cells and 

long terminal cell beside to numerous 

compositae glandular trichomes. 

 The ray florets have strap-shaped 

oblong-lanceolate corolla; 7-9 mm long 

and 2mm wide with 2-3 rounded teeth 

and 4 main veins. The gynaecium is 

formed of inferior unilocular ovary, 

slender style and bifid stigma. 

 Disc florets are 3-5 mm long and 

showing yellowish corolla with 5 rounded 

teeth. Pollen grains are spherical, spiny, 

with three germ pores and three germinal 

furrows and measure 30-45 in diameter. 

 

Disc florets Ray florets 
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2. Fragments of hypodermal sclereids of bracts, which are elongated, 

thin walled and pitted. 

3.  Non glandular hairs; each has 3-8 very  

short basal cells and long terminal cell. 

4.  Numerous spiny pollen grains; spherical,  

with three germ pores and three germinal furrows.  

5.  Fragments of lignified fibrous layer of anther. 

6.  Fragments of outer epidermal cells of corolla 

 showing wavy anticlinal walls, striated cuticle 

 and compositae hairs. 

7.  Fragments of papillosed stigma containing cluster  

crystals of calcium oxalate. 

 

Active Constituents: 

1.  0.8-1% volatile oil. 

2. Anthemic acid. 

3. Apigenin and its glucoside. 

4. Bitter crystalline glycoside anthemisol. 

Uss: 

1. Carminative.                       

2. Bitter stomachic and tonic. 

3. Emetic in large dose. 
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Pyrethrum  (Insect flower) 

  
 

 

 

It contains not more than 5% of its stems and 2%  

of foreign organic matter and yields not less than 0.4% of pyrethrin I. 

The major producing countries of pyrethrum are Kenya, Uganda, 

Tanganyka and Congo. The plant is cultivated in Switzerland, Spain, India 

and Japan.  

Description:  

Macroscopical Characters 

The flower heads: 

 Subglobular or hemispherical. 

 Dull brownish yellow and measure 9-11mm in diameter. 

  Consist of flat or slightly convex  

receptacle carrying: 

  15-23 ray florets arranged in a single 

 outer whorl. 

  200-300 disc florets. 

  Surrounded by an involucre of 2-3 rows of bracts, 

 which are hairy and lanceolate with a membranous margin. The outer 

bracts are lanceolate with distinct central keel while the inner bracts are 

spathulate and somewhat longer.  

The calyx is tubular membranous and measures about 1mm long.  

It is the more or less fully expanded flower heads 

of Chrysanthemum cinerariifolium Visiani, 

family Compositae. 

Ray 

floret 
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bract 
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The corolla is about 16mm long, white in colour with three rounded 

apical teeth; the central one is usually the smallest. The strap shaped 

corolla has about 17 veins; of which 5 or 6 are more strongly developed at 

the centre. 

 The gynaecium is composed of 

 an inferior unilocular ovary, a filiform  

style and bifid stigma. 

The disc florets have membranous 

 calyx, yellow tubular corolla, 5  

epipetalous stamens with syngenesious  

anthers and gynaecium similar to that of  

ray floret. 

The drug has a faint aromatic odour and a bitter acrid taste. 

 

Microscopical Characters 

 The epidermal cells of bracts are polygonal with straight anticlinal 

walls, anomocytic stomata and covered with striated cuticle. 

 They have T-shaped non glandular hairs and glandular compositae 

hairs. 

  The bract also has hypodermis composed of elongated lignified 

sclerenchymatous cells.  

The calyx shows group of sclereids; some containing prisms of 

calcium oxalate. 

The ligulate corolla shows: 

 Slightly papillosed upper epidermal cells. 

 Lower epidermis formed of elongated cells covered with striated 

cuticle. 

The tubular corolla shows regular epidermal cells covered with 

striated cuticle and containing cluster crystals of calcium oxalate. 

style 

caly

x 
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Pollen grains are spherical in shape, about 34-40 in diameter and 

having three germ pores, three germ furrows and warty spiny exine. 

The ovary wall bears numerous compositae hairs and shows rhombic 

crystal of calcium oxalate and ducts filled with brown granular secretion. 

Powder: 

 

 

 

 

 

 

                                           

 

 

 

 

 

 

 

 

 

 

                            

 

 

 

 

Insect flower powder is 

yellowish green in colour with 

aromatic odour and bitter acrid 

taste. It is characterized 

microscopically by the following: 

1.  Fragments of epidermal cells of 

the bracts with anomocytic 

stomata, compositae hairs and T-

shaped hairs.  

2. Fragments of hypodermal 

lignified cells of the bracts.  

3.  Fragments of epidermal cells of 

corolla covered with striated 

cuticle, occasionally papillosed, 

or showing small cluster crystals 

of calcium oxalate. 

4. Groups of sclereids from the 

base of the calyx; some 

containing prisms of calcium 

oxalate. 

5. Fragments of epidermal cells of 

the ovary wall showing 

compositae hairs and prisms of 

calcium oxalate. 

6.  Numerous pollen grains 

spherical in shape and having 

three germ pores, three germ 

furrows and warty spiny exine. 

7.  Fragments of beaded fibrous 

layer of anther. 

8.  Fragments of papillosed stigma. 
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Active Constituents: 

1 to 2% of esters known as pyrethrins including pyrethrin I, pyrethrin II, 

cinerin I, cinerin II, Jasmolin I and Jasmolin II. 

Pyrethrin I                Chrysanthemic acid + Pyrethrolone 

Pyrethrin II               Pyrethric acid + Pyrethrolone 

Cinerin I                    Chrysanthemic acid + Cinerolone 

Cinerin II                   Pyrethric acid + Cinerolone 

Where Pyrethrolone and cinerolone are keto alcohols 

Uses: 

It is widely used as insecticide either 

1.  Mixture with synthetic compounds as D. D. T.  

2.  As extract in kerosene used in form of spray for a large variety of insects 

e.g. house flies. 
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Santonica (Wormseed) 

(Zahr El-Shieh El-Khorasani) 
 

 

 

 

 

It contains not more than 2% of foreign organic matter and yields 

not less than 1.8% of santonin. 

The plant grows in the northeastern districts of Turkestan where is a 

big factory for production of the drug. 

Description: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Santonica is the dried unexpanded flower heads of Artemisia 

cina Berg., family Compositae. 

 

 Macroscopical characters: 

 The flower- heads are oblong ovoid, somewhat 

angular, yellowish- or greenish- brown in 

colour, about 1.5 to 4 mm long and 1 to 2 mm 

wide.  

 The flower –head consists of an involucre of 14 

to 20 mostly 16 ovate or lanceolate imbricated 

bracts encosing from 2 to 5 more or less 

immature tubular florets arranged on small, 

conical solid receptacle.  

 The bracts have distinct central keel and whitish 

scarious margins the keel carries numerous 

compositious glandular and few cottony balance 

hairs.  

 The tubular florets are perfect, regular with an 

oblong inferior ovary and syngenesiious 

anthers.  

 Wormseed has characteristic aromatic odour 

and bitter camphoraceous taste. 

 

 
 

Bracts 
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Microscopical characters: 

 

 

 

 

 

 

 

 

 

 

Powder: 

 

 

 

      

 

 

 

 

 

 

 

 

 

 

 

  

 

1. The involucres bracts have on each side of the keel numerous 

glandular hirs of compositase type, in addition to long, twisted, 

unicellular wooly hairs and anomocytic stomata. Below the epidermis 

of the bracts is lignified hypodermis formed of 1 to 2 layers of 

sclerenchymatous cells. The mesophyll shows cluster crystals of 

calcium oxalate.  

2. The epidermis of the corolla is slightly papillosed near the apices 

of the lobes and bears glandular hairs of compositae type at the lower 

part of the corolla tube. 

 

 

 

 Greyish-green in colour with aromatic odour 

and bitter camphoraceous taste. It is characterized 

microscopically by the following: 

1.  Numerous pollen grains which are spherical, 

about 20-25 in diameter with three germ pores, 

three germinal furrows and very finely granular 

exine. 

2.  Fibrous layer of the anther. 

3.  Fragments of papillosed epidermal cells of the 

stigma. 

4.  Fragments of epidermal cells of the bract showing 

anomocytic stomata, compositae glandular hairs and 

non glandular cottony hairs. 

5.  Fragments of lignified elongated hypodermal 

sclereids of the bract.  

6.  Fragments of epidermal cells of corolla 

occasionally papillosed. 

7.  Cluster crystals of calcium oxalate 

 

 

 

1 

2 

Compositae hair 
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 Active Constituents: 

1- Crystalline lactone bitter principles santonin and artemisin. 

2- Volatile oil containing cineole. 

Chemical Tests: 

 

1- Shake 0.5g of the powdered santonica with N/2 alcoholic potassium 

hydroxide. An orange yellow colour is produced. 

 

2- Cazilbach test 

Shake 0.5g of the powder with benzene and filter. Transfer the 

filtrate to a porcelain dish and evaporate to dryness. Add 2-3 drops of 

potassium methoxide to the warm residue where a red colour is produced. 

 

3- Modified Cazilbach test 

Reflux the powder with chloroform for 5minutes in water bath and 

filter. Shake the chloroform extract with 5% sodium carbonate solution (to 

remove the chlorophyll) followed by 5% hydrochloric acid (to neutralize 

excess sodium carbonate) and then with water. The purified chloroform 

extract is dried using sodium sulphate anhydrous and evaporated to 

dryness in a porcelain dish. Add 2-3 drops of sodium methoxide solution 

in methyl alcohol to the edges of the residue where a red colour is 

produced upon gentle warming. 

Uses: 

       Anthelmintic for round worms and to less extent for thread worms. It 

has no effect on tap worms. Pure santonin is now employed due to its rapid 

effect. However, santonin produces remarkable disturbance of the vision as 

the objects appear first blue and then yellow. The absorbed santonin 

renders the urine intensely yellow if acid or purplish if alkaline. 

 

O
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Non-official flowers 

Saffron 

It is the dried stigmas of Crocus sativus Linn.,  

family Iridaceae. 

The Egyptians, Greeks and Romans have used  

It since very early times as a medicine, a spice and  

a dye. At the time being, Spain produces the bulk 

of European saffron. Other producing countries  

are France, Greece and Persia. 

Collection and Drying: 

The collection of plant flowers is made about sunrise in fine weather 

during September and November. The stigmas are separated and the 

corollas rejected. About 500 g of the stigmas are put on to a sieve above a 

small fire of wood charcoal. The drying process takes 30-45 minutes. 

About 60 000 flowers are required to produce 500 g of dry saffron.   

Description :  

Saffron forms a loosely mass of dark, reddish brown flattened 

stigmas with a strong characteristic odour and slightly bitter taste. Each 

stigma is about 25 mm long, trifid and each lobe has the shape of a long 

tube, narrow at the base and broad towards the upper extremity, where it is 

slit on the inner side. The lips of the tube are irregularly notched and the 

margin is papillose. Pollen grains are often found on the stigma. They are 

spherical, almost smooth with very fine projections and measure  100 in 

diameter.  
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                   A                                     B                             C                     D 

Figure (15): Saffron Flower 

A, fresh flower and stigma; B, sketch of stigma and top of style; C, opened stigma-lobe; D, 

pollen grains. 

Active Constituents: 

1- Volatile oil.                                    2- Bitter principle picrocrocin. 

3- Red colouring matter, crocin. 

Uses: 

1- Colouring agent.                   2- Emmenagogue. 

3- Stimulant and antispasmodic. 

Chemical Tests: 

1- Sprinkle the powder on the surface of concentrated sulphuric acid 

where each particle will impart a deep blue colour to the acid, easily seen 

under microscope. 

2- It imparts a yellow colour to water and saliva.  
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Adulteration: 

Saffron is the most expensive spice in the world. During the 

Renaissance time, it was worth its weight in gold. Its high price led to its 

adulteration. The most common adulterants are: 

1- Substitution with other externally similar materials e.g. styles and 

corollas of saffron, ligulate florets of safflower, stigmas of corn silk and 

corollas of Marigold; Calendula officinalis. 

2- Exhausted saffron re-coloured by dyes.   

3- Addition of other materials, to increase the weight. 
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Table (1): non-official flowers showed pharmaceutical activities. 
 
Name Origin Active constituents Uses 

Calendula 

(Marigold florets) 

 

 

 

It is the dried ligulate corollas of 

Calendula officinalis, family 

Compositae. 

 

1- Volatile oils. 

2- Bitter principle. 

3-Gummy substance;  

 calendulin. 

 

 

Externally, the tincture is 

used for treatment of 

bruises to promote the 

absorption of effused 

blood. 

 

Lavander (Zahr El 

lawanda) 

 
 

It is the dried flowers of 

Lavandula officinalis, family 

Labiatae. 

 
 

 

0.8-2.8% volatile oil contains 

not less than 35% of esters 

(Linalyl acetate), alcohols as 

linalool, geraniol, cineole 

limonene and a sesquiterpene. 
 

 

 

 

1-Manufacture of 

perfumes. 

2-Flavouring agent in 

pharmaceutical cosmetic 

preparations. 
 

 

 

 

 

 

 

 

 

 

 

It contains not more than 

2% of foreign organic 

matters and yields not less 

than 0.5% v/w of volatile 

oil. 
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Table (1): continued 

 

Tilia (Zahr El-

Zayzafoon) 

 
 

 

It is the dried inflorescence with 

their attached bracts of Tilia 

europea L., T. cordata Mill and 

Tilia platyphyllos Scop., family 

Tiliaceae. 
 

 

1- Volatile oil. 

2- Tiliacin glycoside. 

3- Tannin. 

4- Mucilage. 

 

 

 As cough sedative and 

diaphoretic. 

 

Corn Silk 

  

 
 

 

It is dried styles and stigma of Zea 

mays family Graminaceae. 
 

 

1-Volatile alkaloids.                     

2- Volatile oil. 

3-Saponin.                                    

4- Bitter glycosides. 

5-Tannin.                                      

6- Miaznic acid. 
 

 

1-Hypoglycemic.                    

2- Diuretic.         

3- Urinary tract antiseptic. 
 

It contains not more than 3% 

of foreign organic matters. 

The flowers must be dried in 

the shed in thin layers to 

prevent the loss of its odour if 

the flower dried in the sun or 

artificially. 
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Table (1): continued

 

Karkadeh 

 

 

It is dried calyx and epicalyx 

of Hibscus subdariffa, 

family Malvaceae. 

 

The plant is indigenous to 

Egypt, Sudan and India 

1. Anthocyanin colouring matter named 

hibscin. The colour is pH dependent. It 

is blue in alkaline medium, red in 

acidic medium and violet in neutral 

medium. 

2.  Hibscelin flavonoid. 

3.  Organic acids; hibscic acid, citric acid 

and maleic acid. 

4.  Mucilage. 

Chemical Tests: 

Extract about 100mg of powder with 

300ml of 1% HCl and filter. The filtrate 

is subjected to the following tests: 

1.  Filtrate+ammonia         Green colour. 

2.  Filtrate+ammonia + ferric chloride 

              Black colour. 

3.  Filtrate + lead acetate         

           Blue ppt. 

4.  Filtrate+potassium hydroxide                

         Blue colour. 

5. Filtrate + Sodium acetate         Violet 

 

1- Colouring matter for 

food and pharmaceutical 

preparations. 

2- Antihypertensive. 

3- Diaphoretic. 

4- Emollient 
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BARK 
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The Bark 

The term bark as understood in commerce or in pharmacognosy 

denotes the portion of the trunk, stem, branches or roots of trees and 

shrubs exterior to the cambium. It includes all the tissues outside the 

cambial layer which is the place where the separation take place readily 

because the cell are young, very soft and easily ruptured.  

The bark is frequently collected from the stem and its branches. It exhibits 

considerable variation in size, shape and external features but the internal 

structure remain unchanged. 

It can be separated from the stem, its branches and root by making two 

transverse circular incisions and longitudinal incision connecting them, 

then the bark is stripped off and dried by sun heat in open air. 

 

Morphological Characters of the Bark 

1. Shape: 

During drying, the barks tend to curve transversely, the barks thus 

being concave on the inner side, but remain longitudinally straight. This is 

because the hard and strong elements are in longitudinal arrangement and 

the tissues of the inner part are more shrinkable than those of the outer one. 

 According to the degree of curvature the shape of the bark may be: 

1. Flat: when quit flat such as very thick barks 

derived from old trunks, e. g.  Quillaia and 

Cinchona. 

2. Curved: when slightly concave on the inner 

side e.g. Wild Cherry. 

3. Re-curved: When slightly concave on the outer side e.g. 

Pomegranate roots bark. 
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4. Channeled:  when deeply concave on the inner 

side e.g. Cassia. 

 

 

5. Single Quill: when so deeply 

concave on the inner side that the 

edge of the bark nearly or quite 

overlap e. g. Cascara. 

 

6. Double Quill: when both edges 

are separately enrolled or double 

curled into quills e.g. Frangula. 

 

7. Compound Quill: when single or 

double quills are packed inside one 

another e.g. Cinnamon. 

 

2.  Outer Surface: 

It is slightly lighter in color than the inner one. It may bear epiphytes 

such as:  

 Lichens as in Cinchona and Cascarilla. 

 Liverworts as in Cascara or moss such as Cinchona and Cascara.  

The presence of such epiphytes distinguish stem from root barks which is 

always free of them. The outer surface may show lenticels, may be smooth 

and show lenticels e.g. Frangula, may exhibit longitudinal or transverse 

furrows e.g. Cascarilla or fissures as in Cinchona or warts as in red 

Cinchona or ridges and furrows as in red Cinchona. 
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3. Inner Surface: 

It is usually darker in color and is described as:  

 Smooth:  As in Quillaia  

 Finely Striated:   As in Cinnamon. 

 Coarsely Striated: e. g.. Cascara. 

 Corrugated: When showing transverse parallel wrinkles e.g. 

Cascara 

It may show pieces of wood still adhering e.g. Witch Hazel. 

 

4. Fracture:     

Fracture is the behavior of the bark when broken transversely and the 

characters of the exposed surface and it gives an idea about the nature of 

the tissues present. The fracture may be: 

1.  Short:  when breaking quickly and straight across and the fracture 

surface   is almost smooth e.g. Pomegranate. 

2. Splintery: when breaking irregularly across with jagged 

projecting points in the broken surfaces. 

3. Fibrous: when resisting during breaking and fibrous projection 

protruding from the broken surfaces. 

4. Horny: when very hard to break and exhibiting hard horn like broken 

surface. 

5. Granular: when the broken surface shows grain-like appearance of 

rounded prominences. 

6. Brittle: when easily broken into fragments. 

7. Flexible: when breaking only by twisting through readily 

bending. 

8. Even or Smooth: when breaking with smooth surface. 

9. Uneven: when breaking with irregular surface. 

10. Resinous: when showing smooth glossary broken surfaces. 
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11. Laminated: when the fracture region tends to break into 

tangential arranged layer. 

 

   Differences between Stem and Root Bark: 

 

Characters Stem Bark Root Bark 

Outer 

surface 

 

Lighter in color than the inner 

surface due to the discoloration 

by sun light. 

Shows epiphytes (lichens, 

liverworts, and mosses). 

Smooth, cracks, fissured or 

furrow and show lenticels. 

The outer and the inner 

surfaces have nearly the 

same color. 

Devoid of them. 

 

Scaly and show no 

lenticels. 

Thickness 

 

More thick and may flat, 

curved, quill. 

Thin and  irregularly 

quilled or twisted 

 

Microscopical Characters of the Bark 

The commercial barks may consist of some or all the following tissues 

starting from outside to inward: 

1. Rhytidoma 

2. Periderm (Cork, Phellogen and Phelloderm) 

3. Primary Cortex. 

4. Pericycle. 

5. Primary Phloem 

6.  Secondary Phloem 

       In the preparation of commercial barks, part or whole of the tissues 

outside the secondary phloem, may be removed in a process called 

decortication as in Quillaia and Cinnamon; decortication is done for the 

following reasons: 

1. They contain low percentage of or no active constituents. 



90 

 

Cork cell in Cascara bark. 

2. They contain undesirable amounts of tannins, coloring matters 

or of other undesirable constituents. 

 

1.  Rhytidoma: 

It is not frequently present in commercial barks, being removed during 

the preparation. It is formed of dead usually collapsed tissues including the 

epidermis, some cortical parenchyma and even other deeper tissues.  

 The rhytidoma consists of alternate layers of dead cork and other 

collapsed dead tissues as in Quillaia, where it consists of successive bands 

of cork enclosing in between dead collapsed cortical or phloem tissues. 

 Formation: when the phellogen ceases to divide another one is formed in 

the deepest layer and the formed cork resulting in death of the cortical 

tissues. Another phellogen layers are formed successively in layers leading 

to the death of outer living tissues forming the rhytidoma which is 

alternated layers of cork and dead tissues.   

 

2. Cork: 

 It is protective tegamentary tissue of secondary origin (c.f. epidermis), 

developed from a secondary meristematic layer, the phellogen or cork 

cambium, by repeated division. 

  It is formed of radially arranged rows of suberised sometimes lignified 

dead cells.  

 Each radial row of cells results from a 

single phellogen cell.  

 Appearing polygonal in surface view.  

 The cells are tightly fitted together and 

lacking intercellular spaces. 

The cell walls are usually thin, refractive, 
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Cork and phelloderm in Frangula bark 

Ck. cork;  Pd.  Phelloderm 

 

colorless or yellowish to brownish in color; they may be equally or 

unequally thickened.  

 The cork cell wall is usually formed of three layers: 

 An inner cellulosic layer. 

 An outer cellulosic, sometimes lignified layer. 

 A medium suberised layer. 

 In thin-walled cork, the inner cellulosic 

layer is absent. 

  In the cell-walls may be embedded 

crystals of calcium oxalate, e.g. 

Cascarilla.  

 Cork cells usually contain 

amorphous brown contents which 

are rich in tannins. 

 

3.  Phellogen (Cork Cambium): 

It is a secondary lateral meristem developed by the activation of 

parenchyma of primary, rarely of secondary origin.  

 The phellogen produces rows of corks cells to the outside the 

phelloderm to the inside.  

 The phellogen, cork and phelloderm constitute the periderm. 

 The phellogen arises in different position in different plants.  

It may originate in: 

  The epidermis e.g. Salix. 

 Sub epidermal layer e.g. Cascara. 

 The cortex e.g. Leguminoseae. 

 The pericycle e.g. Cinchona. 

 The phloem e.g. Punica. 
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 The first formed phellogen may persists for numerous years or 

throughout the life of the plant but in most cases as in Quillaia it is 

replaces by new phellogens produced successively in the phelloderm, then 

in the cortex and lastly even in the phloem. 

4.  Phelloderm (Secondary Cortex): 

 The phelloderm or the secondary cortex is developed from the 

phellogen on its inner surfaces. 

  It is usually formed of unsuberised cells arranged in short radial 

rows, this regular radial arrangement generally become obliterated 

when the phelloderm is largely developed and thus becoming 

indistinguishable from the cortex. 

 The phelloderm may be: 

 Wholly parenchymatous as in Witch Hazel. 

 Collenchymatous as in Cascara. 

 Wholly sclerenchymatous as in Canella. 

 It is devoid of coloring matter but may contain chloroplasts and starch 

grains. The phelloderm constitutes the whole cortical tissue of root 

barks. 

5.  Cortex: 

 The cortex is also called primary cortex, c.f. secondary cortex or the 

phelloderm.  

 It is absent in many barks either due to decortication e.g. Cinnamon, or 

due to the exfoliation produced by the deep formation of phellogen as in 

root barks.  
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 It is composed of parenchymatous tissue consists of tangentially 

elongated cells with well-marked intercellular spaces. It may have outer 

collenchymatous layer as in Oak.  

 It may contain sclereids as in Cascara, fibers as in oak, oil cells as in 

Cascarilla, oil glands as in Cusparia, laticiferous structures as in 

Cinchona or mucilage cells as in Cassia. 

  The cells usually contain starch grains and crystals of calcium oxalate. 

The cortex constitutes what is known as middle bark. 

6. Pericycle:   

 It varies in the extent and may be formed of one to many cells thick.  

 The pericycle may be: 

  Parenchymatous and thus is rather indistinguishable from the 

cortex e. g. Cinchona, Cascarilla and Canella.  

  Sclerenchymatous formed of either interrupted bands as in 

Cinnamon or continuous band of sclereid cells as in Witch-

Hazel. In these cases, the sclerenchyma ring is generally 

accompanied on the outside by pericyclic fibres either isolated or 

on groups as in Cinnamon and Cassia. 
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Detailed phloem region in Cascara 

bark 

s.t., sieve tube; s.p., sieve plate; m.r., 

medullary ray; ox1 and ox2, prisms and 

cluster of calcium oxalate respectively;  

ph.f., Phloem fiber; ph. p., Phloem 

parenchyma. 

 

 

 

7.  Primary Phloem: 

 It is usually collapsed becoming 

indistinguishable and its sieve tubes are 

usually collapsed and forms 

ceratenchyma as in Cinnamon. 

8.  Secondary Phloem: 

The phloem is practically composed 

of secondary phloem, which 

constitutes the inner barks. It is 

characterized by the presence of sieve 

tubes, which may be accompanied by 

companion cells and phloem 

parenchyma and is traversed by medullary rays. It contains phloem 

fibers, and sometimes sclereids, and the absence of such 

sclerenchymatous elements is characteristic of some barks, e.g. Canella. 

The phloem may show oil cells as in Cinnamon, and mucilage cells as in 

Cassia. The parenchyma usually contains starch granules and sometimes 

crystals of calcium oxalate. 

a. Medullary Rays: 

The phloem medullary rays are formed of rectangular and radially 

elongated cells rarely of cubical or somewhat rounded cells. The cells are 

parenchymatous, may become lignified and pitted as in Quillaia. They 

contain starch granules and occasionally crystals of calcium oxalate e.g. 

Canella. 

They appear in transverse section as radial straight, curved or wavy 

lines, in tangential sections as lenticular and in radial section crossing other 
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phloem elements. Primary ray gradually widen towards the outside by the 

tangential expansion and division of cells. Medullary rays may be one cell 

wide, uniseriate, as in Canella, to many cells, multiseriate as in Cascara.  

b. Sieve Tubes: 

Sieve tubes are the fundamental element of the phloem and may 

constitute the greater part of the phloem e.g. Gymnosperms. They are 

long tubes formed of elongated polygonal cells with thin protoplastic 

linings, thin or thick cellulosic refractive walls and no nuclei. The tubes are 

formed of many cells arranged end to end showing distinct end-walls and 

connected together by pores which occur in groups restricted to areas 

called sieve plate. According to the characters and disposition of the end 

wall, there are three main types of sieve tubes: 

1. With simple transverse sieve plate: the end wall is 

transversely set at right angle to the side walls and is 

wholly perforated. There is no lateral sieve area on side 

walls. This is common in Monocotyledons and 

herbaceous Dicotyledons. 

2. With compound oblique sieve plate: the end wall is obliquely 

set and there are several sieve areas on the end walls. Several 

sieve area are also scattered on the side walls. They are usually 

not accompanied by companion cells e.g. Cascara. 

3. Gymnospermous type:  with bluntly tapering end and indistinct 

end walls. Numerous sieve or radial walls, e.g. Gymnosperms. 

They have no companion cells. 

Sieve tubes are generally diffused but sometimes occur in regular 

tangential bands e.g. Cascara. They may become collapsed into a 

compact irregular hyaline mass called ceratenchyma e.g. Cinnamon. 
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c.  Companion Cells: 

The companion cell is an elongated, narrow, thin-walled cell showing a 

prominent nucleus. It lies along the sieve tube extending to the full length 

of the corresponding sieve tube and is connected by pits with it. 

Companion cells presents in almost all angiosperms except a few plants 

e.g. Cascara. 

d.  Phloem Parenchyma: 

It  consists of rectangular, axially elongated cells arranged in vertical 

files and posses thin cellulosic walls. The cells near the groups of phloem 

fibers are subdivided into smaller cells which may be empty or containing 

crystals of calcium oxalate forming crystal sheath. They are found in 

secondary phloem of dicotyledons, absent in Monocotyledons and few in 

Gymnosperms. They are diffused, but may form tangential bands e.g. 

Cascara.  

e. Sclerenchyma:  

Sclerenchyma is thick-walled, lignified cells, mostly devoid of living 

contents. They comprise sclereide or stone cells and fibres. Fibres are most 

common in barks than sclereids. 

Sclereids have thick lignified usually stratified walls and small narrow to 

wide lumen. The walls show canal-like simple pits appearing as circular or 

irregular pores in surface view. The cells may be rounded, elongated or 

irregularly branched. 

They may be present in the: 

 Cortex e.g. Cascara. 

  Phelloderm e.g. Canella. 

 Pericycle e.g. Cinnamon. 
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  Phloem e.g. Witch-Hazel.  

They may show special contents as starch granules e.g. Cinnamon and 

calcium oxalate e.g. Calumba. 

f. Phloem Fibres: 

 Phloem fibres are dead; polygonal very much elongated cells with 

tapering ends. The walls are generally thick, lignified and pitted 

sometimes striated e.g. Cinchona. The walls show simple pits and the 

lumen is narrow. Fibers occurs either isolated or in short files e.g. 

Cinnamon or in groups forming tangential bands as in Quillaia.  

 They vary much in size and their dimensions afford useful characters for 

the identification and differentiation of closely related barks e.g. 

Cinnamon and Cassia. The pericycle fibers are often less lignified than 

the phloem fibres and their walls are more highly refractive. They occur 

either isolated or in groups as in cinnamon or in more or less continuous 

ring as in Cucurbita. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram shows a typical arrangement of the 

bark tissues layers. 

1, outer surface; 2, cork;  

3, cork cambium 

(phellogen); 4, phelloderm; 

5, periderm; 6, inner part of 

1ry cortex; 7, group of 

cortical sclerenchyma; 8, 

endodermis; 9, pericycle; 10, 

1ry phloem; 11, 2ry phloem; 

12, cambium; 13, band of 

lignified fibres; 14, sieve 

elements; 15, medullary ray.    
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I. Barks Containing Alkaloids 
 

1. Cinchona Bark (Quishrul Kiena) 

 

Cinchona bark is the dried  stem and root 

barks of Cinchona succirubera Pavin and its 

hybrids, known as red cinchona, of Cinchona 

ledgeriana Hoen, Cinchona calisaya Weddel, 

and their hybrids with other species of 

Cinchona, known as calisaya bark or yellow 

Cinchona, and of Cinchona officinalis, L, 

known as pale Cinchona Family Rubiaceae. 

It contains not more than 2.0 % of foreign organic matter and yields not 

less than 5.0 % of Cinchona alkaloids, of which less than 50 % consists of 

quinine and cinchonidine. 

 The plants are trees, indigenous to the Andes of Eucuador and peru at an 

elevation of 3000 to 9000 feet and are cultivated in the East Indies and 

India. 

Description: 

Macroscopical Characters: 

Stem bark 

  Shape this park is present as quills, double quills, chips of curved pieces. 

  Size is 30 cm or more long, 1 to 4 cm wide and 2 to 9 mm thick. 

  The outer surface is gray or grayish-brown to reddish brown usually     

bearing whitish or gray lichens and mosses, more or less rough, with 
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longitudinal corky ridges, with or without reddish warts and variable 

longitudinal and transverse fissures. 

The inner surface is pale yellowish-brown, finely to coarsely 

longitudinally striated. 

The fracture is short in outer part and shortly fibrous in the inner part, 

it has characteristic odor and bitter to very bitter taste. 

Root bark 

Shape is channeled, often twisted pieces. 

Size is 2 -7 cm long.  

Both outer and inner surface have the same color and the outer 

surface somewhat scaly whilst the inner is striated frequently fissured. 

Other characters are similar to the stem bark. 

The differences between the three types of cinchona are listed in the 

following table: 

Character Red Cinchona Yellow Cinchona Pale Cinchona 

Diameter 20 – 40 mm 12 – 25 mm Up to 12 mm 

Thickness 

 

2 – 6 mm 2 - 5 mm 1.5 mm 

Outer 

surface 

Longitudinal wrinkled, 

few transverse cracks, 

show red warts. 

Broad longitudinal 

fissures, transverse 

cracks 6 to 12 mm 

apart. 

Transverse cracks 

very numerous, less 

than 6 mm apart. 

 

Microscopical Characters: 

 The transverse section of Cinchona stem bark shows externally a layer 

of cork, then a narrow cortex limited internally by a row of rather distinct 

section tubes and remainder of bark consists of wide phloem transversed 

by numerous funnel-shaped medullary rays and shows abundant large 

phloem fibers: 
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Diagrammatic T.S in cinchona 

succirubera.; 1, cork; 2, phellogen and 

phelloderm; 3, secretion cell; 4, cortex; 

5, idioblast of calcium oxalate; 6, 

medullary ray; 7, phloem fibre; 8, 

phloem parenchyma 

Detailed T.S.; Ck, cork; 2, phellogen and 

phelloderm; s.c secretion cell; cort, cortex; 

mr,  medullary ray; f,  phloem fibre; s.t sieve 

tube, li. Lichen, cr. Crystal of calcium 

oxalate. 

 

1. The Cork consists of polygonal radially arranged cells with 

thin suberised walls and reddish-brown contents. 

 

 

2. The Cortex is formed of thin-

walled cellulosic parenchyma 

containing small rounded starch 

grains, 6 - 15 µ in diameter, and 

occasional cells are filled with 

micro crystals , mostly prisms 2 

- 6 µ long and Y-shaped of 

calcium oxalate. Large 

secretion tubes, oval in 

transverse section, spaced at 

interval and contains tannins 

are present at the inner limit of cortex.. 

3. The Phloem is formed of sieve tubes with transverse sieve plates 

and narrow companion cells, 

phloem parenchyma consists of 

thin-walled axially elongated cells, 

occasionally filled with micro-

prisms of calcium oxalate, and 

fibers. The phloem fibers are mostly 

isolated or in short radial rows of 2 - 

4 fibers. They are large fusiform 

with thick lignified striated 

walls showing funnel-shaped 

pits, narrow lumens and 
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rounded apices. Fibers are about 60 µ in diameter and 800 µ in 

length.   The medullary rays are funnel-shaped and uni- to triseriate. 

Sclereids are absent. 

Root Bark is formed of secondary phloem similar to that of stem bark, 

but the fibers have forked ends, and showing few sclereids and no 

secretion tubes. 

Powder: 

Powdered Cinchona has yellowish -brown or reddish- brown, faint 

characteristic odor and very bitter. It is characterized microscopically 

by: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Numerous yellowish bright phloem 

fibers either entire or in broken pieces, 

with thick stratified lignified walls 

showing funnel-shaped pits. They are 

rounded or forked in apices.   

2. Fragments of phloem parenchyma with 

pits 

3.  Brown fragments of cork cells with 

thin suberised walls and reddish brown 

contents.  

4.  Few small starch granules usually 

simple 6 -12 μ in diameter rarely 

compound of 2 - 5 components.  

5.  Absence of sclereids (very few from 

root bark). 

 

1 
2 

3 

4 
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Active constituents: 

1. About 30 alkaloids combined with tannin named 

cinchotannic acid; the main alkaloids are quinine, cinchonine 

and cinchonidine. 

2. A bitter amorphous glycosides quinovin. 

3. A crystalline acid, quinic acid. 

 

  Uses:  

1. Quinine is used as antimalarial. 

2. Quinidine is used in auricular fibrillation. 

3. As bitter tonic and stomachic. 

 

Chemical tests:  

1. On heating the powder in dry test tube, reddish fumes are evolved 

(Red cinchona). 

2. It gives greenish-black color with ferric chloride solution 

(Catechol tannin) 

3. Shake the powder with diluted HcL, filter, add Mayer's 

reagent. A white precipitate is given (Alkaloids). 

4. Thalleoquine Reaction. Mix the powder with CaO in the 

presence of water set aside for few minutes then dry on water 

bath. Extract the mixture with alcohol, filter and evaporate 

the filtrate to dryness. Extract the residue with dil. H2SO4, 

filter render the filtrate neutral and add bromine water and 

ammonia. An emerald green color is given (Quinine and 

Quinidine). 
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Stem bark 

 

2. Pomegrenate bark (quishrul rouman) 
 

Pomegrenate bark is the dried stem and root 

barks of Punica granatum  Linne Family 

Punicacae. 

It contains not more than 2.0 % of wood or 

other foreign organic matter and yields not less 

than 0.5 % of total alkaloids of pomegranate 

bark.  

The plant is a shrub or small tee indigenous to North-Western India but 

cultivated generally in warmer parts of  Mediterranean countries. 

Description: 

Macroscopical characters: 

Stem Bark: 

Shape is curved pieces or quills 

Size is up to 10 cm long, 0.5 to 2.5 mm thick 

The outer surface is yellowish to greyish brown  with 

occasional greyish  patches of lichens (li), longitudinally 

wrinkled and marked with small broadly  elliptical lenticels (le). 

The inner surface is light yellow or yellowish-brown.  

The fracture is finely striated with slight odour and 

astringent bitter taste. 

Root bark: 

Shape is flat, irregular curved or recurved small pieces 
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Digammatic T.S ck, cork; cr, crystls of 

calcium oxalate; m.r., medullary ray; 

ph. p., phloem parenchyma; sc, 

sclereids. 

 

Detailed T.S. of outer layer;. ck, 

cork; cor, cortex; cr, crystls of 

calcium oxalate; pd, phelloderm; 

sc, sclereids. 

 

The outer surface is brownish-yellow, rough with darker  patches and 

conchidal depressions due to exfoliation of the outer portion but no 

lenticles. 

The inner surface is yellow smooth with irregular darker brown patches. 

Microscopical characters:  

1. The Cork formed of several alternating layers of  suberised 

thin-walled cells and lignified 

cells with greatly thickened 

inner tangential walls. 

2. The Cortex is consisting of 

parenchyma containing small 

starch granules scattered prisms 

and accasional cluster crystals of 

calcium oxalate, and of large 

sclereide which are isolated 

rarely in small groups, with 

very thick and strongly stratified walls, up to 400 µ long to 200 µ 

broad. 

3. The Phloem shows numerous cells 

containing cluster crystals of calcium 

oxalate in more or less tangential 

rows and parenchyma cells with 

numerous starch granules or 

amorphous tannin masses. 

4. The Medullary rays are uniseriate 

with occasional cells containing numerous small prisms of calcium 

oxalate. 
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Powder: Powdered Pomegrenate is yellowish brown to dark brownwith 

slight odour and astringent, bitter and nauseous taste. It is characterised 

microscopically  by: 

 

 

 

 

 

 

 

 

 

 

 

 

Active constituents: 

1. Five alkaloids are present 0.5 % in the stem bark and 0.6 % in 

the  root bark, four alkaloids are liquid which are pelletierine, 

isopelletierine, methyl pelletierine and  methylisopelletierine 

while the fifth, pseudopelletierine is crystalline. 

2. 22 % tannins. 

Uses: 

It is used as anthemintic to expell tape worms (not actually killed) 

Test for identity: 

Macerate  0.5 g. of powdered pomegranate bark with 25 ml of water 

for one hour, with occasional shaking and filter the light yellow filterate 

responds to the following tests: 

1. To 10 ml of the filterate add a drop of  ferric chloride a 

bluish black percipitate is formed. 

2. To 10 ml of filterate add a drop of calcium hydroxide an orange 

brown flocculent percipitate  is formed.  

1. Fragments of  phloem parenchyma 

containing cluster  crystals of  

calcium oxalate. 

2. Sclereids with thick and pitted lignified wall. 

3. Fragments of cork with thickened and 

lignified walls. 

4. Numerous cluster and prismatic  crystals of 

calcium oxalate. 

5. Starch granules, simple 2 - 10 µ in diamter 

or rarely compound. 

6. No phloem fibres. 

 

1 2 

3 

4 
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II. Barks Containing Volatile Oils 

1. Cinnamon Bark (Queshrel Querfa)       
Cinnamon is the dried bark of the shoots 

of the coppiced trees of Cinnamomum 

zeylanicum Nees Family Lauraceae deprived 

of most of its cortexand known as Ceylon 

cinnamon. 

It contains not more than 2.0 % of foreign 

organic matter. It yields not less than 1.0 % 

V/W volatile oils. 

The plant is a small tree, evergreen indigenous to and cultivated in Ceylon 

 

Description: 

Macroscopical Characters: 

Cinnamon occurs in long, slender, single or double quills packed 

well as compound quills measuring up to 2 meteres long, 1 cm in diameter 

and about 0.5 mm thick, and such stick may easily be separated into its 

component parts after it has been soaked in water. 

The outer surface is yellowish-brown with paler, glossary, undulating 

longitudinal lines and show scars indicating the insertion of the leaves or 

lateral shoots.  

The inner surface is darker in color than the outer one and finely striated 

longitudinally.  

The fracture is short and splintery, cinnamon has aromatic odour and 

sweet aromatic taste. 
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Diagram of T.S. of cinnamon 

a, starch; cic, scar left by branche; cr, 

acicular crystals ; ct, remain of cortex; 

f, phloem fibre; m.r. medullary ray; ob, 

ceratenchyma; o.c., oil cell; p. scl., 

pericyclic sclereids; s.t, sieve tube. 

Microscopical Characters 

Cork and cortex are absent. 

1. The pericycle consists of a 

continuous tangential 

band, three or four cell 

wide of pericyclic lignified 

sclerenchyma.  

 On the outer margin, 

there are small groups of 

about six to fifteen 

pericyclic fibres occur in 

intervals. 

 The sclereids are isodiametric, or 

slightly tangentially elongated 

with unequally thickened walls 

and occasionally containing 

starch granules. 

2.  Primary phloem is formed of 

collapsed sieve tubes forming 

ceratenchyma. 

3.  Secondary phloem shows 

phloem fibres either isolated or 

in tangential rows of 2 to 5 

fibres. They are thick, lignified 

wall, narrow lumen and attain 30µ in 

diameter. The phloem parenchyma is 

formed of sub-rectangular cells 

containing starch granules not exceeding 10µ in diameter and 

acicular crystals of calcium oxalate. 
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4. Axially elongated secretion cells containing volatile oil or mucilage 

(idioblast). 

5.  The medullary ray are 1 to 3 mostly 2 cells wide (biseriate) formed 

of thin walled cells and widened slightly near the pericycle. Many of 

the cells contain starch granules and acicular crystals of calcium 

oxalate. 

    Powder: 

Powdered cinnamon has yellowish-brown or light brown in 

colour, aromatic odor and sweet aromatic taste. It is characterized 

microscopically by: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Active constituents:  

1. 0.5 - 1.0 % of volatile oil containing 55- 65% of cinnamic 

aldehyde and 4- 8% of eugenol in addition to terpenes. 

2. Catechol tannin. 

3. Mucilage, inferior quality is more mucilaginous and contains 

volatile oil of inferior fragrance. 

1. Isolated thick- walled 

phloem fibres.  

2. Numerous unequally thickened 

sclerides containing starch granules. 

3. Starch granules, simple or 

compound, 4 -8 µ in diameter. 

4. Fragments of parenchyma 

accompanied occasionally by oil 

cells. 

5. Calcium oxalate, minute acicular 

crystals, up to 8 µ in diameter. 

6. Very few cork cells. 

 

1 

2 

3 

4 

5 
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Uses: 

1. As carminative. 

2. As a flavoring agent in astringent powders. 

3. Aromatic antiseptic and mild astringent. 

 

Test for purity: 

Cinnamon contains no vessels (wood), no starch granules exceeding 10 

µ in diameter (foreign starch, cassia bark), no fiber over 30 µ wide 

(cassia), not more than occasional cork cells. 
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Diagrammatic and detailed T.S of Cassia 

bark, ck. cork; ct. cortex; sc. sclereid;  p.f. 

pericyclic fibre,  p.s. pericyclic sclereid;  

m.r. medullary ray;  ph.f. phloem fibre;  o.c. 

oil cell;  cr. Crystal of calcium oxalate; li. 

lichens.  

2. Cassia Bark (Chinese Cinnamon) 

Cassia bark is the dried bark of Cinnamomum 

cassia Blume Family Lauraceae. 

 

Description: 

Macroscopical Characters: 

Shape is channeled pieces or single quills. 

Size is 5 - 40 cm in length, 1- 2 cm in breadth and 1 to 3 mm in 

thickness. 

The outer surface is dull earthy brown showing thin grayish batches of 

cork.  

The fracture is hort.  

The odour and taste are resemble Cinnamon but fewer delicate and 

more astringent. 

Microscopical Characters:  

 It shows an outer cork 

formed of suberised and 

lignified layer and the 

innermost row with strongly 

thickened outer walls. 

  The cortex is 

parenchymatous showing 

small groups of sclerieds.  

The rest of the structure 

resemble Cinnamon but the 

phloem fibers are 30 - 45 μ in 

width and the starch granules 

are over 10 and up 20 μ. 
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Powder: 

Powdered Cassia has yellowish-brown, aromatic odor and sweet aromatic taste. 

It is characterized microscopically by: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Active constituents: 

1. 1- 2 % of volatile oil containing cinnamic aldehyde but no 

eugenol. 

2. Catechol tannin. 

 

Uses: 

It is used as carminative and flavoring agent. 

1. Cork cells. 

2. Isolated thick wall phloem 

fibers.  

3. Numerous unequally thickened 

walls sclereids containing starch 

granules and associated with 

parenchyma cell. 

4. Fragments of phloem in tangential 

longitudinal section showing an 

oil cell, fibres, medullary ray, and 

some parenchyma containing 

acicular crystals of calcium 

oxalate. 

 

1 

2 
3 

4 
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3. Cascarilla bark  (Quishrel Anbar) 

 

Cascarilla is the dried stem bark of Croten 

eluteria Benn.Family Euphorbiaceae. 

It contains not more than 5.0 % of foreign 

organic matter. The plant is a shrub or a small 

tree. 

Description: 

Macroscopical characters: 

Shape is single quill or channeled. 

Size 5 to 10 cm in length, 4 to 6 mm in width. 

The outer surface:  

 White or grayish white cork which owes 

its characteristic chalky appearance to 

the presence of numerous crystals of 

calcium oxalate in the cells. 

 It is longitudinally wrinkled, and often, at 

more distinct intervals both longitudinally 

and transversely furrowed, thus assuming the 

chequered appearance. 

 It bears the minute black apothecia of 

lichens, and easily exfoliates, disclosing a 

brown or dark cortex. 

The inner surface is dark brown and longitudinally striated. 

The fracture is short and resinous, cascarilla has pleasant aromatic odour 

and aromatic but rather disagreeably bitter. 

Microscopical characters: 

The transverse section of Cascarilla bark shows the following layers:          
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A, Diagrammatic T.S.;  B, detailed T.S. in the outer 

region;    ck. cork; cr. crystal  of calcium oxalate; ct. 

cortex;  o.c. oil cell; l.t. latex tube;  ph.f. phloem 

fiber; m.r. medullary ray.  

1. The cork is sometimes 

bearing lichen tissues and 

formed of cell having thick, 

stratified lignified outer 

wall and thin inner wall in 

which are embedded 

numerous minute prismatic 

crystals of calcium 

oxalate. 

Phelloderm consists of 

several layers of cells containing prismatic crystals of calcium oxalate, 

coloring matter or droplets of oleoresin. 

2. The cortex is usually narrow with scattered secretion cells, 

consisting of polygonal or rounded parenchyma cells containing 

starch granules, and scarred prismatic and cluster crystals of calcium 

oxalate. 

3. The phloem is transversed by numerous medullary rays containing 

brown amorphous substances and cluster or rosette crystals of 

calcium oxalate. 

It also shows 

 Numerous secretion cells filled with a brown amorphous substance. 

 Occasional bast fibre either solitary or in small group, with very 

thick walls. 

 Parenchyma with starch granules and scattered prismatic clusters of 

calcium oxalate. 

 Latex tubes are present in the phloem and the cortex. 
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Powder: 

Powdered Cascarilla has pale brown, pleasant aromatic odor and 

aromatic bitter taste. It is characterized microscopically by: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Active constituents: 

1. About 1% of volatile oil. 

2. A crystalline bitter principle cascarillin. 

3. About 15% resin. 

4. An alkaloid cascarilline and a base betaine. 

Uses:  

1. An aromatic, bitter stomachic oftenly mixed with rhubarb. 

2. As fumigant. 

 

 

1. Fragment of lignified 

cork cells with minute 

prisms of calcium oxalate. 

2. Fragment of phloem showing 

secretion cells and cluster crystal 

of calcium oxalate. 

3. Occasional fragment of phloem 

fibres, up to 134 μ in diameter. 

4. Numerous starch granules, 

simple, rounded, up to 26 μ in 

diameter and occasionally 

compound of 2 -3 components. 

5. Pelltate hair. 

 

1 

2 

3 

4 
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ap. Apothecium; h, liverworts; l 

lenticel; m moss; li lichen.  

 

III.  Barks Containing Glycosides 

I. Bark Containing Anthraquinone Glycosides 

1- Cascara Bark (Quishrel Moquadas) 

Cascara sagrada is the dried stem bark of  Rhamnus purshiana 

Family Rhamnaceae, collected at least one year before being employed 

madicinally. 

 It contains not more than 4.0 % of foreign organic matter. 

The tree is claimed to have been known since the early part of the 

ninteenth century to the Mexican and Spanish priests of California. It was 

known by the Spanish name Cascara sagrada (Sacred Bark) because they 

believed it to be identical with the shittim wood used to build the ark of the 

convenant and the wood used for Dewel pins in the construction of king 

Solomans temple. 

It is now cultivated in california, Washington and British Columbia. 

Collection and preparation: 

A- The bark is collected from mid of April to 

the end of august by longitudinal incisions 

about 4 inches apart made in the trunk and 

the bark removed. The tree is then usually 

felled and the branch barks separate. 

B- Drying is effected by placing the bark on 

racks raised about 30 cm above the ground 

or by hanging the strips over galvanized iron 

wires (the inner surface is always turned 

downwards to prevent the darkening). 

Drying in the sun takes about 4 days and during the process 

the bark must be sheltered from rain and damp. 
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Ck, cork; col, cortical parenchyma; cr, crystal of 

calcium oxalate; mu, mucilage cavity; mr, 

medullary ray; p.f., pericyclic fiber; ph. F., phloem 

fiber; ph.par. phloem parenchyma; scl., sclereid;  

C- Dried bark is placed in sacs, being usually broken somewhat to 

reduce bulk. During preparation and storage, the bark must be 

protected from rain and damp. 

Description: 

Macroscopical Characters: 

Shape is single quills, channeled or nearly flat pieces. 

Size is up to 20 cm long, 4 cm broad and 1 to 5 mm thick. 

The outer surface is dark brown, purplish brown or reddish brown, 

smooth, marked with transversely elongated lenticels, usually 

covered with gray or whitish lichen and occasionally bearing 

yellowish green moss. 

The inner surface is yellowish brown, longitudinally striated and 

somewhat transversely corrugated.  

The fracture is short and granular in the outer part and fibrous in the inner 

with faint odour and Persistent bitter taste. 

Microscopical characters: 

1. The Cork is frequently 

bearing dense masses of 

lichen tissues. It is formed 

of several layers of small, 

flattened, thin walled cells 

with yellowish brown 

contents. 

2. The Cortex is narrow 

consists of an outer part of 

6 layers of collenchyma and 

inner part of many layers of 

thin walled cellulosic parenchyma containing numerous cluster 

crystals of calcium oxalate embedded in the cortex  are ovoid 
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groups of sclereids usually surrounded by parenchyma 

containing prisms of calcium oxalate forming crystal sheath. The 

sclereids have thick, stratified pitted walls with very narrow 

lumen. Occasional mucilage cavities occur in the outer cortex. 

Pericycle is indistinguishable formed of parenchyma. 

3. The primary phloem consists of collapsed sieve tissues near the apex 

of each group of converging secondary medullary rays. 

4. The secondary phloem is wide formed of alternating bands of 

lignified fibers and soft sieve tissues and transversed by secondary 

medullary ray. 

 The phloem fibers are in tangentially elongated groups 

surrounded by crystal sheath. They are lignified with acute apices 

and narrow lumen.  

 The sieve tubes are in tangential bands and have oblique 

compound sieve plate with no companion cells. 

 The phloem parenchyma contains starch granules and calcium 

oxalate. It occurs in tangential bands alternated with sieve tubes 

and fibers.  

 The secondary medullary rays are usually 3-5 seriate 

sometimes uniseriate wavy and arranged in groups between the 

primary medullary rays and bands towards a central line as 

approach the cortex. 
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Powder: 

Powdered Cascara is brownish- yellow in colour 

with faint odour and persistent bitter taste.  It is 

characterized microscopically by: 

 

 

 

 

 

 

 

 

 

 

 

 

Active constituents:  

1. 1.4- 2 % Anthraquinone derivative mainly emoidin, isoemoidin, 

chrysophanic acid and aloe-emoidin either in free or in glycosidal 

form with glucose and rhamnose forming cascarosides A, B, C 

and D. 

Uses:  

Cascara bark is tonic and stomachic in small doses, and cathartic if 

freely given. It is much used as a laxative. 

1. Numerous fragments of 

lignified phloem fibres in 

groups accompanied by crystal 

sheath. 

2. Lignified sclereids isolated or in 

groups with narrow lumen and thick 

lignified walls. 

3. Yellowish-brown cork cells with 

reddish-brown contents. 

4. Numerous fragments of parenchyma 

contain clusters of calcium oxalate 

and/or starch granules. 

5. Starch granules, spherical 4 - 5 μ and 

up to 8 μ in diameter. 

 

1 

2 

3 

4 
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Test for identity: 

1. On micro-sublimation, powdered cascara gives a yellow 

crystalline sublimate, which produces a reddish brown 

colouration with solution of alkalis. 

2.  Boil 0.1 g of the crushed or powdered bark with 4 ml of alcoholic 

potassium hydroxide T.S. for about 2 to 3 minutes. Dilute with 4 

ml of water and filter, acidify 5 ml of the filtrate with HcL, filter if 

necessary, cool and shake with 5 ml of ether or benzene. Separate 

the yellowish ethereal layer into clean test tubes and shake with 2 ml 

of diluted solution of ammonium hydroxide, an orange red color 

is produced in the aqueous layer. 
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2. Frangula Bark (Quishrel Awsagel- Aswed) 

 

Frangula is the dried bark of Rhamnus frangula L Family 

Rhamnaceae, collected at least one year before being employed 

medicinally.  

It contains not more than 2.0% of foreign organic matter.  

The tree is distributed over Europe and imported from Holland.  

The fresh bark has an unpleasant odor and taste, and act as emetic but 

these properties are lost when the bark is dried and kept so Frangula bark 

should not used medicinally unless kept for at least one year. 

 

Description: 

Macroscopical Characters: 

Shape is single or double quills. 

Size is 0.5 - 4 cm in diameter and 15 cm or more in length. 

The outer surface is dark purplish marked with small circular or 

transversely elongated lenticels. The cork frequently exfoliates disclosing a 

yellowish-brown cortex.  The inner part of the cork is of deep crimson 

color. 

The inner surface is dark cinnamon brown, smooth with fine longitudinal 

striation. 

The fracture is short in outer fibrous in the inner part, with faint odour 

and slightly bitter taste.  
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Microscopical characters: 

Frangula can be differentiated from 

Cascara by: 

1. Presence of amorphous purplish-red 

contents in cork cells. 

2. Absence of sclereides. 

3.  Pericycle is distinguished which is 

formed of few groups of slightly 

lignified fibres, each up to 40 micron 

wide. 

 
Powder:  

Powdered Frangula is yellowish-brown in color with faint odour and bitter 

taste. It is characterized microscopically by: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagrammatic T.S.; 1, cork; 2, colenchyma; 3, bundle 

of pericyclic fibre; 4, bundle of phloem fibre; 5, sieve 

tube and phloem parenchyma; 6, medullary ray. 

 

1. Fragments of purplish cork 

cells. 

2. Fragment of groups of 

lignified bast fibers, 

accompanied by crystal 

sheath. Occasionally 

showing fragments of 

slightly lignified fibers. 

3. Fragments of phloem 

parenchyma and 

medullary ray containing 

cluster crystal of calcium 

oxalate. 

 

1 

2 

3 
4 

5 
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Active constituents:  

1. 6 % of gluco-frangulin glycoside is present in fresh bark which loses 

glucose during drying and storage to yield frangulin which on 

hydrolysis gives frangula emoidin and rhamnose 

2. Frangula emoidin, chrysophanic acid and an iso-emoidin. 

USES: 

1. It is used as agreeable laxative preferable to cascara.  

2. In large doses, it is purgative. 

 

Test for identity: 

1. On micro-sublimation, powdered frangula gives a yellow, 

acicular crystalline sublimate, which produces a red 

coloration with dilute solution of alkalis. 

2. Test for anthraquinone derivatives (Borntrager´s test): 

Boil 0.1 gm of the powder with 5 ml of dilute sulphoric acid for 5 

minutes, filter while hot, cool and add 5 ml of ether and shake. Separate 

in another test tube add to the ethereal layer I ml of dilute ammonium 

hydroxide and shake, the lower ammoniacal layer will be red in color. 

 

 

 

 

4. Fragments of parenchyma containing starch granules. 

5. No sclereids. 

6. Numerous cluster crystals of calcium oxalate, 7 - 15 µ long. 

7. Few starch granules 3 -10 µ in diameter. 
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Outer surface and inner surface 

 

 

II. Barks Containing Saponin 

Quillaia Bark (Queshrel quillaia) 

 
Quillaia Bark is the dried inner part of the bark of Quillaja  saponaria 

Wolina  and  possibly other species  of Quillaja  Family Rosaceae. 

It contains not more than 5.0 % of adhering outer  bark and not more than 

2.0 % of foreign organic matter. 

The plant is large tree indigenous to Chili and Peru.  

Description: 

Macroscopical characters: 

Shape is flat pieces. 

Size is up 1 m in length, 20 cm broad, 3-10 mm in 

thickness. 

Fracture is splintery and laminated.  

The outer surface is pale brownish white show 

longitudinal striations with occasional 

reddish brown patches of rhytidoma. 

The inner surface is nearly smooth and white or yellowish white in color. 

The drug has faint odor and acrid taste. 

Active constituents:  

10 % of toxic saponin glycosides known as quillajic acid and quillaia 

sapotoxin which imparts the powder its strenutatory odour. 

Uses: 

1.  Quillaia bark has been recommended as a stimulant and expectorant 

but not of common use. 

2.  A tincture is often used to emulsify tars. 

Test for identify: 

When powder Quillaia is shaken with water a copious persistent froth is 

produced. 
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III.  Barks Containing Cyanogenic Glycosides 

Wild Cherry bark 

      

Wild Cherry is the dried bark of Prunus serotina Ehrh. Family 

Rosaceae collected in autumn. 

 

Active constituents:  

1. Prunasin glycoside which on hydrolysis with prunase 

enzyme yield benzaldehyde, hydrocyanic acid and glucose. 

2. Esin, trimethylogallic acid, para cumaric acid and benzoic acid. 

3. Volatile oil. 

 

Uses:  

Mild tonic and sedative especially for chest complaints 

Chemical test: 

The material is well broken and placed in a small flask with sufficient 

water to moisten. In the neck of the flask a suitably impregnated strip of 

filter paper with sodium picrate (yellow) is suspended. The flask is gently 

heated in a water bath, brick -red is produced within 30 min. 

 

IV. Bark Containing Tannins 

Witch-Hazel bark (Hamamelis bark) 

Hamamelis bark is the dried bark of Hamamelis virginiana L. 

Family Hamamelidaceae collected in spring. 

 

Active constituents:  

6 % of tannins and gallic acid 

Uses:  

Astringent and haemostatic. 

Fig.  22: 
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Galls 
 

 

 

 

 

 

 

 

Galls Formation and Tannic Acid: 

Quercus infectoria (Dyer oak) is a small tree or shrub about 2 m in 

height found in Turkey, Syria, Cyprus and Persia. Abnormal growth or 

development of vegetable tissue round the larvae is due to an enzyme-

containing secretion produced by the young insect after it has emerged 

from the egg which by rapid conversion of starch into sugar stimulates 

the cell division. As starch disappears from the neighborhood of the insect 

shrinkage occurs and a central cavity is formed in which the insect passes 

through the larval and pupal stages. Finally if the galls are not previously 

collected and dried the mature insect bores its way out of the gall and 

escape. During these changes the color of the galls passes from a bluish-

gray through olive-green to almost white. 

 Galls are collected and graded into three grades according to the color. 

Description: 

Macroscopical Characters:  

Aleppo galls are globular in shape and 

from 10 to 25 mm in diameter. They have a 

short basal stalk and numerous rounded 

projections on the surface. They are hard and 

Galls are the excrescences 

resulting from the deposition of the eggs 

of Cynips gallae tinctoria Oliveier 

Family Cynipdae on the young twigs of 

Quercus infectoria Oliveier Family 

Fagaceae. 
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heavy, usually sinking in water with short horny fracture. The so-called 

blue variety is actually, of a gray or brownish-gray color. These and to 

lesser extent the olive green (green galls) are preferred to the white variety 

in which the tannin is said to have been partially decomposed. 

White galls differ from the other grade in that they show a circular 

tunnel through which the insect has emerged. Galls without this tunnel  

have insect remains in the small central cavity. Galls have a very astringent 

taste. 

Microscopical Characters: 

Galls transverse section shows the following layers from outside to the 

inside: 

1. The metaderm is composed of 1 to 3 layers 

of small tabular cells with slightly thickened 

suberised wall. 

2. The parenchymatous layer which is wide 

and formed of three zones 

a. Outer zone is hard and dense, 

transversed by vascular bundles and 

consisting of rounded or polygonal thick-

walled cells containing tannin plates. 

b. Middle zone is less dense consisting of 

large, rounded polygonal cell, with large 

intercellular spaces and containing tannin 

plates. 

c. Inner zone consists of radially elongated 

cells containing tannin plates and prismatic 

or cluster crystals of calcium oxalate. 

3. Hard sclerenchymatous layer consists of 
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wide band of irregular    polygonal sclereides, with very thick 

pitted walls. 

4. The inner parenchymatous layer consists of several layers of 

rounded parenchymatous cells contain starch granules. 

5. Innermost layer contains brown minute globular masses of 

lignin bodies staining red with phloroglucinol and HcL. 

The difference between blue and white galls: 

 White galls are the galls collected after the escape of the gall-wasp; 

they are rather larger than the blue galls, lighter in weight and yellowish 

in color. They are less esteemed and are considered to contain less 

gallotannic acid. 

POWDER: 

Powdered galls is brownish-yellow in color with very slight odour 

and strong astringent taste. It is characterized microscopically by: 

 

 

 

 

 

 

 

 

 

 

. 

 

 

1. Numerous sclereides 

with thick pitted wall 

and narrow lumen. 

2. Fragment of fibrous 

sclereid. 

3. Fragment of calcium oxalate 

clusters and prisms. 

4. Numerous minute lignin bodies 

appear as brownish globular 

masses. 

5. Few starch granules. 

6. Tannins plates 

1 

2 
3 

4 

5 
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Active constituents:  

      Galls contains from 50 - 70 % of tannin known as gallotanic acid 

(tannic acid). Also contain gallic acid (2 - 4%), ellagic acid, starch and 

calcium oxalate. 

Uses: 

1. Source of tannic acid. 

2. Astringent in case of diarrhea and bleeding. 

3. Local astringent in form of suppository or ointments. 

4. Tanning and dying. 

5. Manufacture of ink. 

Allied Drugs: 

 Chinese and Japanese galls are produced by Melaphis chineensis 

Bell on the petiole of the leaves of Rhus simialata Murray, Family 

Anacardinaceae. The aphis is female and several generations of females 

are following. After the galls have fallen wingless males and winged 

females are produced. Later fly away after impregnation. 

They are used in manufacture of gallo tannic acid of which they contain 70%. 

Preparation of Tannic Acid from Galls:  

Tannic acid is obtained from the galls produced on the various species 

of Quercus Family Fagaceae. 

1. Extraction of powdered galls with a mixture of 1 part alcohol 

and 4 parts of ether. 

2. The solvent is removed after two days and the residue is re-extracted 

with another volume of solvent (Alcohol: ether, 1: 4). 

3. The solvent is mixed with one-third of their volume of water left 

aside till the two layers well separated. 

4. The lower aqueous layer will contain most of tannic acid. 

5. The water evaporated and the residue is dried and powdered. 

On hydrolysis of tannic acid is yield gallic acid and glucose. Solution 

of tannic acid tends to decomposed on keeping with formation of gallic 

acid. Gallic acid can be detected by the pink color produced with 5% 

solution of KCN. 
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WOOD 
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The wood 

Wood may be defined as all the portions of the axis of woody 

plants lying inside the cambium (xylem) and it consists of secondary 

tissues produced by the cambium on its inner surface. The cells composing 

these tissues are vessels, tracheids, wood fibers and parenchyma which 

are not necessarily lignified, in some case as in belladonna root, non 

lignified elements are predominant. 

Types of Wood: there are two types of wood  

1. Sapwood (Alburnum): It is the wood which still remain its 

normal appearance (pale white in color), functions (as 

conductive and as support) and containing the living cells. 

2. Heartwood (Duramen):  

 It is deeply colored, owing to the disposition of 

tannins, resins, oils, or coloring matter in the cells. 

 It consists of dead cells where the food materials 

disappear, the parenchyma becomes more lignified and 

the vessels mostly blocked. 

 Most wood used in the medicine are heartwood e.g. logwood, 

sappan, red sander, yellow sandal and guaiacum wood. 

 

The heartwood functions only as a support and if present, constitutes 

the inner or central portion of the wood cylinder. It is originally sapwood 

where the functional activity ceases. The exact limitation between the two 

types of wood is not distinct. There is generally an annual increase in the 

heartwood of the living trees because only newer wood that function as 

sapwood while the older becomes heartwood. The heartwood is harder and 

more durable than the sapwood, and is, however, extremely useful in 

commerce for its durability, color and grain. 
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The External Characters of the Wood: 

The external characters of the wood are observed on surface exposed 

by cutting the wood in three specified directions at right angle to one 

another, transverse section, a radial surface and tangential surface, the later 

two are longitudinal surface.    

 

The Transverse Section: 

The transverse section of the wood  is the most useful for  providing 

distinguishing characters, annual rings are evident as a bands crossing the 

pieces of wood  from one radial surface  to the other, each ring consists of 

spring wood and summer wood, the later being much darker in appearance.  

Owing to the smaller Lumina of the cells and forming a dark line 

on the outer edge of each annual ring. These rings are usually well 

marked in wood of temperate regions, but are often absent from 

tropical woods because there is not sufficient seasonal variation to 

materially affect the size of the xylem elements.  

Guaiacum and Sappan woods show annual rings, but quassia and 

logwood have none. Crossing the annual ring at right angle are fine 

parallel lines, these are the medullary rays.  

The Radial Surface:    

 The radial surface shows the vessels as coarse lines running 

vertically down the surface and the medullary rays appear as narrow 

horizontal bands crossing the direction of the vessels. 

The Tangential Surface: 

In the tangential surface the vessels appear as on a radial surface but 

the medullary rays are seen as small lenticular areas. In many tropical 

woods, such as Quassia, an appearance known as ripple marks is evident 
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on this surface and is due to the occurrence of the medullary rays in 

horizontal rows, all the rays being equal in height, so that the wood is 

divided into a number of narrow layers or storeys and is said to be 

storeyed in structure. 

Wood Density: 

All the official woods except guaiacum wood are lighter than water 

and float on it and this because the cells cavities are filled with air. 

 

Structure of the Wood:   

The wood elements are vessels, tracheids, fibres, wood parenchyma 

and medullary rays. 

 

Wood Fibres: 

 Fibres in the wood are mechanical and supporting elements, and 

each consists of a single prosenchymatous cell, they are polygonal in 

transverse section and are from thirty to fifty as long as wide with very 

long tapering end.                              

The lumen is narrow and the wall is thick. Fibres sometimes have 

transverse partitions formed of cellulose or pectin and the fibre is called 

septate fibre as those of bundle sheath of ginger. The fibres may show pits 

of simple or slit-shaped as in Quassia. 

 

Tracheids: 

They are water conducting elements and serve also as support. Each 

tracheid is single, elongated cell with bluntly tapering but not sharply 

pointed end, and when mature is non-living. The wall are normally 

lignified, moderately thickened, and numerously pitted surrounding a large 

lumen free of contents. 

The walls between tracheids are never perforated. They may be pitted, but 

the pit membranes are always intact. The pits are all of bordered type, 
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except where the tracheids come in contact with medullary rays or 

parenchyma, in this case the pits may be simple or half bordered. 

Vessels: 

  Vessels are narrow or wide water conducting tubes formed of 

number of cells, placed end to end, by partial or complete disintegration of 

their end walls. In monocots and most dicots, the end walls are 

transversely placed and completely absorbed leaving only a ring on the 

vessel wall as in Quassia, Gaiacum while in Ephedra and in certain 

dicots the vessels segments or cells are narrow and long and end wall are 

very obliquely set and pierced by a number of elliptical, openings placed 

one above the other in ladder like shape, i.e. sclariform perforation. The 

lateral walls of the vessels are lignified and variously thickened: 

 

a.  Annular: the thickenings are in the form of rings at intervals 

along the inner surface of the cell wall. 

b.  Spiral: the walls show a spiral line of thickening. 

c.  Reticulate: the thickenings of the walls take the form of 

network. 

d.  Pitted: the whole of the wall is thickened except of numerous 

small areas or pits which are usually bordered. 

e.  Sclariform: the pits are transversely elongated and separated 

from each other by bar-like thickenings giving a ladder-like 

appearance. 

The bordered pits may be isolated or crowded and so close together 

as to become polygonal in outline as in Quassia. The pits aperture may be 

circular or elongated or slit-like. 

The distribution of the pits on the walls is, controlled by the nature 

of and the position of contiguous cells. Thus in contact with another vessel, 

the wall is heavily pitted over that part of its surface between the two 
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vessels where as none or only a few small pits exist in the area lying 

against a fibre. When in contact with parenchyma or medullary rays, the 

pits are modified, becoming usually semi-or half bordered, i.e. bordered on 

one side towards the vessel and simple on the other side. 

Arrangements of Wood Vessels 

 Between the medullary rays, small holes or pores are present these are 

the xylem vessels. The wood is described as:  

1. Porous, when the vessels or pores present as isolated or in small 

groups are scattered uniformly throughout the wood as in Quassia. 

2. Ring porous when the vessels  or pores present in the form of well 

marked concentric rings occurring chiefly  in the earliest  formed 

spring wood as in Oak or uniformly  scattered in the annual ring as 

in Betula.  

 

Wood Parenchyma: 

  Wood parenchyma for food storage and conduction and occurs in 

vertical rows of more or less elongated cells, placed end to end. Each row 

arises from a single cambial cell by repeated transverse division, and thus, 

the two end cells are more or less pyramidal. They are living containing 

lining protoplasm, food reserve, e.g. starch and sometimes other 

substances e. g. calcium oxalate, oil. Their walls are lignified, but not 

heavily, and with numerous simple pits. In the heartwood, the wood 

parenchyma is dead and usually color than the remainder of the xylem.  

The Arrangement of Wood Parenchyma: 

 

1.  Metatracheal: the parenchyma which occurs in tangential bands    

running transversely between the medullary rays. It tends to form 



135 

 

concentric regular rings as in Quassia, where it gives the appearance 

of annual ring thus called false annual ring. 

2.  Paratracheal: that occurs adjacent to the vessels but not 

completely surrounding them, not touching the medullary ray. 

3.  Vasicentric: that completely surrounding a vessel.  

4.  Diffuse: when it is scattered among the elements and more or less 

evenly   throughout the wood e.g. Juniper wood. 

5. Terminal: when occurring between the end of one growth ring and 

the beginning of another, either as scattered cells or more 

commonly, as a continuous band as Larix. It is very rare in 

angiosperms, being known only in very few genera e.g. Salix.  

Medullary Rays: 

 These are regular bands of radially elongated parenchyma cells. 

  Their function is the storage and as conducting tissues. 

 They are lighter in color than the other tissues of the wood. 

 They are continuous across the cambium into the phloem and appear as:    

 Fine radial lines in the T.S. 

 Lenticular. 

 Spindle-shaped in tangential section. 

 Elongated bands crossing the other elements in the radial 

section. 

 They vary in width and in height. Thus they may be uniseriate, (one cell 

wide) as in Guaiacum, or multiseriate as in logwood. 

  Cells of the medullary rays contain starch granules and posses minute 

simple pits.  

 In contact with tracheids or vessels the cell of the ray show one large 

simple pit or in certain cases bordered pits are present and thus such cell 

is described as trachedial.  
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Annual Rings 

Owing to the climatic variation the cambial tissue, in most woody 

plants, exhibits a periodical seasonal activity. These results in the 

formation of alternate cylindrical layers of wood appearing in cross section 

as rings, each corresponding to one year growth, thus called annual ring. 

In spring, when new branches and leaves are formed water 

conducting elements are developed wider than in the following season. 

The wood which is formed early in the season or in spring is called spring 

wood, and the other formed later in the season, in summer or in early 

autumn is called late summer or autumn wood. The spring wood is wider 

and mostly contains bigger proportions of vessels and fewer fibres. It is 

characterized by the elements being wider, less thick-walled and less 

lignified. While the summer wood is in amount much denser and formed 

of narrow elements, mainly of fibre and less vessels, but with more 

thickened and lignified walls and smaller lumen. 

Annual rings consists of two parts: 

 An inner layer, the spring wood. 

 An outer darker layer, the summer wood. 

However no line of demarcation exists between the parts of the same 

ring since spring wood merges into summer wood just as one season 

merges gradually and passes into the other. But owing to the ceasing 

formation of wood in during winter in temperate regions, the limits 

between two successive annual rings become so sharply defined as to be 

visible even with naked eye and serves as a mean of computing the age of 

the plants. 

The width of the annual rings varies according to the amount of food and 

the climatic condition, where it becomes thin in unfavorable condition. 
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Quassia Wood (Khashabul Kuwashia) 
       

Quassia is the dried wood of the trunk 

and branches of Picrosma excelsa (SW) 

Planchon, known as Jamica Quassia, or Quassia 

amara Linne known as Surinam Quassia 

Family Simarubaceae. 

It contains not more than 2 % of foreign organic 

matter. The Picrosma excelsa plant grows in India 

and exported from Jamica while the Quassia amara 

plant is indigenous to the Nourth  or South America 

where its name Surinam quassia. 

Collection and Preparation: 

The tree is cut down, the smaller 

branches are removed and the trunk and large branches are sawn into logs 

and billets which are 1.5 – 2 m in length and 20-30 cm in diameter. For 

pharmaceutical uses the bark is removed and the wood is cut across the 

grain by large chisel like knives and shaving are kiln dried to prevent the 

development of moulds, which grow readily in the fresh wood. The wood 

also occurs in the form of chips and more or rarely as small cubes with an 

edge of about 6 mm. 

Description: 

Macroscopical Characters: 

Shape: Jamica quassia occurs as 

chips. 
Color: Yellowish white or bright 

yellow. 

Odor: Odorless. 
Taste: Bitter or persistent bitter 

taste.  

Specific gravity: 054 to 0.56. 

Splitting: Smooth. 

Annual ring : Absent. 

A, transverse surface; B, tangential 

surface; C, radial surface; 1, false annual 

ring; 2, wood fibre; 3, wood vessels; 4, 

medullary ray. 
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1, crystals of calcium oxalate; 2, wood fibres; 3, 

medullary ray; 4, wood parenchyma; 5, vessels. 

 

The wood is diffused porous, where the vessels occur isolated or in 

small groups of 2 to 11. The medullary ray appears in a transverse section 

as fine straight line about six to eight per millimeter. The xylem 

parenchyma is chiefly in tangential band giving false annual ring 

appearance.  

Surinam quassia is similar to Gamica quassia but the logs are thinner 

Microscopical Characters: 

The wood shows storeyed arrangement 

the storeys is 250 - 500 µ in height. The bulk 

of the bark is composed of fibers which are 

arranged in radial rows, they have lignified 

walls with linear oblique simple pits and 

pointed ends. Fibres are 750 - 900 µ long and 

up to 18 µ in diameter. 

Wood parenchyma is meta tracheal in narrow tangential bands of 

2 to 4 up to 15 cell thick. Para tracheal in 1 to several layers  a part of 

vessel not touching the medullary ray, or small short in files  of up to 15 

cells each containing prisms of calcium oxalate, the ordinary cell is sub 

rectangular with lignified  walls showing rounded simple pits, they may 

contain starch granules. 

  Vessels are up to 200 µ in diameter, they are isolated or in  groups 

of 2 to 6 and rarely 11 , with very numerous oval bordered pits with slit-

like pores. 

 Medullary rays are numerous; 6 - 8 per mm of homogenous 2 - 5 

cell mostly 3 cell wide and about 20 % of medullary rays are uniseriate. 
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Radial longitudinal section 
Tangential 

longitudinal section Transeverse section 

Cells are rectangular elongated on the edges of the medullary rays with 

pitted walls, occasional cells with prisms of calcium oxalate. Starch grains 

are occasional 4-12 up to 20 µ in diameter being mostly simple, rounded 

occasionally compound of 2 components. 

 

 

 

 

 

 

 

 
 

 

Surinam quassia is similar except that the medullary rays are mostly 

uniseriate, sometimes biseriate, vessels are smaller in diameter and 

calcium oxalate crystals are very few or absent.       

Powder: 

Powdered Quassia is pale yellow or buff in color, odorless and shows 

intensely bitter taste. It is characterized microscopically by: 
 

 

 

 

 

 

 

 

 

 

 

1. Numerous fragments of wood 

fibers. 

2. Calcium oxalate, prisms 6-30 µ long free 

or in parenchyma accompanying the 

fibres and some cells of medullary rays. 

3. Few starch granules, rounded or elliptical 5-

15 µ in diameter or occasionally compound 

of two components. 

4. Fragments of vessels, with very small 

oval bordered pits. 

5. Fragments of cork in surface view. 1 

2 

3 

4 

5 
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Active constituents:  

1. Bitter amaroids, picrasmin (isoquassin) quassin and 

neoquassin. Quassin is a molecular complex of 

neoquassin and picrasmin. 

2. A yellow crystalline substance which exhibits blue fluorescence in 

alcohol. 

3. Alkaloids cathin-6-one. 

Uses: 

1. As non- astringent bitter tonic. 

2. As enema to expel thread worm. 

3. In large doses, in horticulture to destroy aphids. 

 

 

 

Test for Identity: 

Boil about 0.5 g of powder Quassia with 5 ml of alcohol for few minutes, 

filter, add to the filtrate 2 drops of phloroglucinol and 4 ml of 

hydrochloric acid, a rose red color is produced. 

Test for Purity: 

1. Boil about 1 g of powder Quassia with 90 ml of water, filter, 

and add to the filtrate a drop of ferric chloride no change in 

color. 

2. Water soluble extractive not less than 3 %. 

3. Ash not more than 8 % in case of Jamica quassia and 4 % in 

Surinam quassia. 

 

 

 



141 

 

 

 

 

 

 

 

 

 

 

 

 

  SEED 
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The Seed 

 

 

 

 

 

 

 

 

 

 

 

Structure of ovule: 

A typical mature ovule consists of: 

 

      

 

 

 

 

 

 

 

 

 

A seed is an ovule which is matured and enveloped as a result of 

fertilization, thus contain an embryo. It functions to insure the continuation 

and distribution of the plants. The seeds may retain their viability for one 

year e.g. Aconite, three years e.g. cereals rarely up to 75 years as in 

some Leguminoseae. It is highly organized and specially adapted to 

withstand adverse conditions. 

To discuss the structure of the seed we must know the structure of the 

ovules which will form the seeds, where the fertilization occur and 

different types of ovules which will give different forms of seeds. 

 

 

1. The nucellus: A mass of parenchyma tissue 

harboring a large cell called the embryo sac and 

surrounded by integuments. 

2.  The integuments: The nucellus is enveloped by 

two coats called integuments with exception of a 

narrow opening called micropyle, completely 

envelope the nucleus. Single integument may only 

be present in umbelliferae. The single integument in 

leguminosae is suggested to be due to fusion of the 

two integuments or the disappearance of the inner 

one. 

3.  The chalaza: It is the swallowed basal part of 

the nucellus from which arise the integuments.  

4.  The embryo sac: It is a large cell containing 7 

or 8 nuclei. 
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Types of ovules: 

All ovules are at first erect but due to whether its growth is uniform 

or unequal, the mature ovules exhibits several types: 

1-Atropous or othotropus: 

 

 

 

 

 

 

 

2-Anatropous: 

 

 

 

 

 

a. Antipodal cells: three nuclei situated away from the micropyle, 

each     Surrounded by walls. 

b.  Endosperm cell: two nuclei (polar nuclei) which fuse to form 

secondary nucleus of embryo sac. 

c.  Egg apparatus: three naked nuclei consisting of two similar 

called sinergidae and large one, the cosphere or ovum.  

The ovule may be sessile or commonly attached at the chalaza to the 

placenta by small stalk, called funicle which may fuse for some 

distance with the integument to form the raphe. 

 

When growth is uniform, the ovule is 

straight, not curved having funicle, chalaza and 

micropyle  on one straight line and the micropyle 

is lying at extrem apex opposite the funicle or its 

scar, the hilum which is immediately above 

chalaza, raphe is absent. This is not a common 

type, as in Piperaceae, and shows no raphe. 

 

This is the most common type, in which 

the ovule is inverted i.e. bent upon the funicle 

and fused with it so that the micropyle is near 

the placenta and the raphe runs from one end to 

the other, as in Zingiberaceae and Linaceae. 
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3-Amphitropous: 

 

 

 

 

 

 

     

4. Campylotropous: 

 

 

 

 

 

 

 

 

Formation of seeds: 

1. The nucleus of the pollen grain divides into two nuclei generative 

cell and tube cell. 

2. The pollen grains are transfer to the stigma. 

3. The tube cells protrude through the germ pore to form pollen tube. 

4. The pollen tube grows down through the tissue of the style to the 

ovary until reaches the ovule. 

In which the body of the ovules is 

partly so that the micropyle and the chalaza 

are on a line at right angle to the free funicle 

or hilum. In this case, the raphe runs from the 

chalaza to the half the distance to the 

micropyle and the chalaza, micropyle and 

hilum are widely separated as in Colchicum. 

In the previous types the nucellus is straight. 

 

The whole ovule is bent upon itself 

instead of upon the funicle so that the funicle, 

chalaza and micropyle are all close to one 

another, and no raphe is present as in 

Cruciferae and Solanaceae. In this type, the 

nucellus is curved due to a rapid growth of one 

side of the nucellus and of the chalaza and coats 

on the sane side, development of the side of the 

ovule being almost arrested. 
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5. The pollen tube enters the ovule through the micropyle or rarely 

through the placenta and chalaza penetrating the nucleus to the 

embryo sac. 

6. Through this stage the generative nucleus divides into two nuclei 

called male nuclei. 

7. One of the two male nuclei fuses with the egg nucleus to form the 

embryo and the other fuses with the secondary embryo sac nucleus 

to form the endosperm nucleus. 

8. The endosperm nucleus forms the endosperm; the embryo forms the 

cotyledons, radicle and pulmule. The nucellus forms the perisperm, 

and the integuments form the seed coats or the testa and thus called 

the fertilized ovule is matured to form the seed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Formation of seed 
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Structure of the seed 

A typical seed consists of: 

1. The more or less advanced embryo developed from fertilized ovum. 

2. The endosperm surrounds the embryo and developed from the 

primary endosperm nucleus of the embryo sac. 

3. The perisperm formed from the nucellus. All these structure are 

protected by the testa, formed of one or two seed coats which are 

originated from the integuments of ovule. 

 

The kernel is the term applied to all tissues outside the seed enclosed 

within the testa including the embryo, endosperm and perisperm. So we 

can say that the seed is formed from the testa and the kernel. 

The Testa: 

The testa is formed of one or two seed coats and originated from the 

integument of the ovule. 

Texture: It varies in texture which may be: 

1- Membranous e.g. Arachis and Almond seeds. 

2- Leathery e.g. Linseed.  

3- Hard e.g. Nutmeg. 

4- Woody e.g. Calabar beans. 

Surface: The outer surface shows diagnostic features. It may be: 

a- Smooth e.g. Linseed. 

b- Papillosed e.g. Grain of paradise. 

c- Pitted e.g. Mustared. 

d- Longitudinally striated e. g. Almonds. 

e- Reticulate e.g. Stramonium. 

f-  Hairy e.g. Nux vomica. 
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Marking on the testa: 

Hilum: It is a shallow pit which is present on the surface of the testa as a 

scar left at the point of attachment of the funicle. 

Micropyle: It is present as a minute hole on the surface of the testa 

corresponding to the the micropyle of the ovule. It is not mostly easily 

detectable. 

The raphe: It occurs as a raised line in the seeds derived from anatropous 

or amphitropous ovule running from the hilum to a raised point making the 

chalazal end of the seed. Its length varies being about half the 

circumstance of the seed (anatropous ovule) or one quarter of the seed 

(amphitropous ovule). It is absent in the seed derived from atropous and 

campylotropous ovule. The raphe is a raised line results from the 

fusion of the funicle with the integuments.  

 

Outgrowth of the testa: 

The testa, during the development of certain seeds, develops special 

outgrowths, which are named differently according to their place of, origin 

and their nature. 

 

 

 

 

 

 

 

 

 

 

 

 

1- Arillua or aril: arises from the 

funicle or hilar tissue and 

envelopes the whole or part of the 

seed. It may be fleshy or 

membranous as in Cardamom. 

2- Arillode: arises from the tissue of 

the micropyle and covers part or 

whole of the seed. 
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The Kernel: 

The kernel consists of all the tissues of the seed enclosed within the 

testa and may be formed of 

 Embryo alone e.g. Mustard  

 Embryo accompanied by the endosperm e. g. Ricinus  

 Embryo accompanied by perisperm and endosperm e.g. Cardamom.  

 

 

  

 

 

 

 

 

 

 

3- Caruncle: a localized fleshy 

or spongy outgrowth, formed 

from the tissue in the 

neighborhood of micropyle 

and covering it as in Ricinus. 

4- Strophiole: a local 

enlargement cover the position 

of the raphe e.g. Colchicum. 

5- Wings: a membranous 

extension of the testa e. g. 

Strophanthus. 

6- Plume:  an extension in the 

form of group hairs at the apex 

of the seed. It may be sessile 

or carried on stalk as in 

Strophanthus and thus called 

Awn. 

 

 

 

If the kernel is formed of the 

embryo alone the seed is called 

exalbuminous, but when it is 

formed of embryo surrounded by 

endosperm or perisperm or both it 

is called albuminous and the 

reserve materials are stored in the 

endosperm or and perisperm. 
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a. The perisperm which is developed from the nucleus may be 

membranous e.g. Ricinus or developing enfolding in the endosperm 

e.g. Nutmeg or parenchymatous containing starch e.g. Cardamom. 

b. The endosperm which is developed from the primary endosperm 

nucleus of the embryo sac may be: 

1. Starchy as in Graminae 

2. Horny formed of cells with hemicellulose walls e.g. Nux 

vomica. 

3. Fleshy as in Linseed. 

4. Mucilagenous as in Foenugreek. 

Sometimes the endosperm is very small and containing only protein 

either in minute aleurone grains or in amorphous masses as in 

Zingeberaceae. In some cases the outermost layer or layers of 

endosperm are especially rich with protein in the form of minute 

aleurone grains forming aleurone layer. 

c. Embryo which is developed from the fertilized ovum, consists of: 

 

 

 

 

 

 

 

 

 

 

 

 

1. Plumule: Stem growing point lying 

enclosed between the cotyledons. 

2. Radicle or primary root occurrs as 

a short tapering outgrowth. 

3. Cotyledons: it may be one 

(monocotyledons) or two 

(Dicotyledons) or more 

(Gymnosperm). 

4. Hypocotyle: It is the region between 

the base of the cotyledons and the top 

of the radicle. 
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Usually there is only one embryo in the seed but in rare case as in 

Citrus etc. several embryos up to 16, of varies sizes are to be found in 

each seed. The size of the embryo varies from comparative large e.g. 

Mustared to small body or even to very minute structure as in Colchicum. 

The embryo is always situated near and with its radicle directed towards 

the micropyle. It is generally formed wholly of thin walled parenchyma, 

but sometimes as in many Leguminosae, the cotyledons are composed of 

thick-walled cellulosic cells. 

Forms of embryo:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Straight as in Linseed, 

Strophanthus etc. 

2. Curved e.g. in Papaver. 

3. Coiled or strongly curved as in 

Solanaceae. 

4. Bent on itself which may be: 

 

a. Incumbent: The radicle 

may be over either against 

one of the straight 

ccotelydon e.g. Cannabis. 

b. Accumbent: The radicle 

may bent against that two 

straight cotyledons e.g. 

Foenugreek. 

c. Orthoplocally arranged: 

When the cotyledons in the 

incumbent embryo are 

folded along their midrib so 

as to enclose the bent 

radicle as in Brassica. 
 

 

1 

2 

3 

a 

b 

c 
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Histology of the seed: 

The testa is a structure of usually complex nature that provides 

characters of diagnostic values for the identification and differentiation of 

the different seeds. 

The testa consists of some or all the following layers: epidermis, 

subepidermal layer, sclerenchymatous layer, pigment layer and nutritive 

layer. 

1. The epidermis: is commonly a definite layer variously developed in 

different seeds and may be: 

a. Palisade like: consists of radially elongated cells, having 

much thickened, usually cellulosic walls and narrow cavities 

and covered with a very thick cuticle e.g. Leguminosae. 

b.  Lignified sclereids: the walls are pitted and mostly equally 

thickened e.g. Nux vomica. In Strophanthus the thickening 

and lignification are restricted to the anticlinal walls. While in 

Solanaceae, the anticlinal and inner tangential walls are 

especially strongly thickened and lignified and the outer 

tangential walls are thin and mostly cellulosic. 

c. Prosenchymatous cells: consists of elongated fibre like cells 

e.g. Cardamom. 

d. Mucilagenous cells: where the cells are filed with mucilage 

deposited on the walls e.g. Linseed and Mustard. 

e. The epidermal cells may protrude into hairs which are 

commonly unicellular, these hairs may be very short and 

scattered as in Strophanthus gratus, or long and forming a 

complete covering as in Strophanthus kombe, Nux vomica, 

Cotton…etc. In Nux vomica, the hair exhibits many lignified 

thickened ribs, while in Strophanthus only one rib is present. 
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2. The subepidermal layer: may be also especially developed as in 

Leguminosae, where the cells are somewhat constricted in the 

middle and usually provided with bar cellulosic thickening on the 

anticlinal walls. These cells are termed bearer cells. In the Black 

mustard, it is formed of very large parenchymatous cells, while in 

Linseed of collenchyma. 

 

3. The sclerenchymatous layer: if present, it is formed of one or 

more layers of cells and is developed in any part of the testa. It may 

thus constitute the outer epidermis of the testa as in Nux 

vomica…etc. The inner epidermis of the inner coat as in Linseed. 

Or other layers of the testa as in Ricinus…etc. Occasionally the 

entire testa may develop sclerenchyma as in Colocynth. 

 

4.  The pigment layer:  consists of one or occasionally of more layers 

of cells in which pigments are deposited and is responsible for the 

colour of the seeds. This layer, however, may frequently constitute 

the outer epidermis as in Solanaceae, Colocynth, the inner 

epidermis of the testa e.g. Plantago, or any other layer of the testa 

as in Cardamom (sclerenchyma layer, i.e. the outer epidermis of 

the inner coat, with deep coloured walls), Linseed (inner epidermis 

of the inner coat) Black mustard (in the inner coat), etc. 

 

5. The nutritive layer: which is originally formed of thin-walled 

parenchyma, filled with reserve food, particularly starch, the 

contents have been used up during the ripening of the seed, and the 

cells finally collapse. 

The vascular bundle is usually inconspicuous in the seeds; being very 

short or even absent in seeds developed from atropous or 

campylotropous ovules. 
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A, lignified epidermal cells of lobelia seed; B, epidermal cells of 

cardamom; C, lignified hairs of nux vomica; D, epidermal cells of 

strophanthus; E, sclerenchyma of cardamom; F, epidermal cells of 

stramonium seed; G, epidermal cells of colocynth seed. 
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Foenugreek (Bizrul Hilbah) 

 

 

 

 

 

 

 

 

 

 

Description: 

Macroscopical characters: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Foenugreek is   the dried ripe seeds of 

Trigonella Foenum-groecum linne, Family 

Leguminosae. Papilionoideae. 

Fonugreek contains not more than 2 % of 

foreign organic matter. The plant is 

indigenous to countries bordering on the 

eastern shores of the Mediterranean Sea and 

largely cultivated in India, Egypt and 

Morocco. 

 

The seed is oblong, flattened or rhomboidal 3 

to 7 mm long with dark yellowish brown, nearly 

smooth testa. They are very hard. Hilum and 

micropyle, whitish in a depression on one of the 

narrow side, from which a deep furrow running 

diagonally dividing the seed into unequal 

portions, the smaller contain the radicle and the 

larger containing the cotylerdons. Endosperm is 

horny translucent, surrounding the radicle and the 

cotyledons. On soaking the seeds in water the 

endosperm swells and becomes mucilaginous.  

Embryo consists of a radicle and two yellowish 

accumbent cotyledons. The seed has 

characteristic odour and mucilaginous taste. 
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Microscopical characters: 

Testa: 

1. Epidermis: formed of palisade like cells with thick cuticle and 

lamellated walls, the lumen being conical at the upper extremity 

and rounded at the base. 

2. Subepidermis: formed of a layer of basket like cells with bar like 

thickening on the radial walls. 

3. Nutritive layer: Parenchymatous. 

 

     

 

 

 

 

 

 

 

 

  

Endosperm: Several layers of polygonal cells with striated mucilaginous 

contents and an epidermis filled with proteins called aleurone layer. 

Cotyledons:  Parenchymatous cells containing fixsed oil and aleurone 

grains. 

 

 

 

 

 

Epidermis; palisade like cells 

Hypodermis, basket like 
cells Endosperm (mucilage) 

Aleurone layer 

Embryo 
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Powder: 

Powdered fenugreek is yellowish with strong characteristic odour 

and mucilaginous slightly bitter taste. It is characterized microscopically 

by: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Constituents: 

1. 28 % mucilage which yields on hydrolysis, mannose and galactse. 

2. 22 % proteins and 6 % fixed oil. 

3. Saponins, diosgenin, gitogenin, and tigogenin. 

4. Two alkaloids, trigonelline and choline. 

5. Vitamins (nicotinic acid). 

6. Minerals. 

7. Flavonoids. 

1. Fragments of testa 

showing the palisade 

like cells. 

2.  Fragments of basket 

like cells of the 

subepidermal layer. 

3. Fragments of the 

cotyledons with 

parenchymatous 

cells containing fixed 

oil and aleurone 

grains. 

4. Starch granules are 

small and very few. 

1 

2 

3 
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Uses: 

1. As nutritive and spice. 

2.  As lactagogue, demulcent and emollient. 

3.  Mucilage is used as adjuvant in tablets. 

4.  In treatment of anaroxia, dyspepsia, gastritis and convulscence. 

5.  Topically for Myolgia, lymphadenitis, gout, wounds, and leg ulcers. 

6.  It is a potential source of raw material for the steroid industry due to 

its diosgenin. 

7.  It showed hypoglycemic effect on human. 

 

Contra indication: 

 Diabetic patient undergoing hypoglycemic therapy. 

 With pregnant women to due the uterine stimulant & oxytocic 

activity. 

 

Chemical test for: 

1. Mucilage  

2. Fixed oil. 

3. Proteins. 

4. Saponin glycosides. 
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Linseed (Bizrul Kittan) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description: 

Macroscopical Characters: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Linseed is the dried ripe seed of Linum 

usitatisimum Linne, Family Linaceae. 

It contains not more than 2 % of foreign 

organic matter and yields not less than 30 % 

of fixed oil which complies with the 

pharmacopeal requirements. 

The seed and the flax woven cloth have been 

found in Egyption tombs. The drug is chiefly 

produced in Egypt, Argentina, Russia, 

Canada, India, U.S.A. and Holand. 

 

Linseed is elongated-ovate, Flattened 

with rounded end and other obliquely pointed 

one: It measures 4 to 6 mm in length, 2 to 2.5 

mm in width and 1 mm in thickness.  The 

testa is leathery, glossy brown smooth and 

minutely pitted. The hilum and the 

micropyle appear as a slight depression near 

the pointed end. The raphe is present as a 

yellowish ridge along one edge running from 

the hilum to the rounded end. Endosperm is 

surrounding a larg straight embryo composed 

of two fleshy plano convex cotyledons and 

radicle directed towards the hilar end.  

Linseed is odorless with mucilaginous taste. 
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Microscopical Characters: 

The testa: formed of two seed coats:     

The outer seed coat consists of: 

1. The epidermis formed of polygonal tabular cells with suberised 

inner walls and containing stratified mucilage. 

2. The subepidermal layer formed of one or more row of rounded 

thick-walled parenchymatous cells. 

The inner seed coat consists of: 

1. The sclerenchymatous layer which consists of elongated fusiform 

cells with thick pitted lignified walls. 

2. The nutritive layer present as narrow, colourless layer of collapsed 

cells. 

3. The pigment layer formed of a single layer of polygonal flattened 

cells with pitted walls and reddish brown contents. 

Both endosperm and embryo consist of thin walled 

parenchymatous cells filled with oil globules and aleurone grains 

each with a globoid and one or more crystalloid. 

 

 

 

 

 

 

 

 

 

 

 

 

Epidermis  
 

Collenchyma  

Hyaline layer  
 

Sclerieds  
 

Pigment layer 

Endosperm 

& Embryo 
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Powder: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Constituents: 

1. Fixed oil (30 - 40 %) rich in unsaturated fatty acids (high % of 

omega-3 fatty acid e.g. alpha linolenic acid). 

2. A glycoside linamarin (cyanophore glycoside) which on hydrolysis 

give glucose, acetone and cyanohydrin.  

3. 6 % of mucilage. 

4. 2 % protein. 

 

Uses: 

1. It is used as a bulk laxative taken with plenty of water 

2. Linseed oil is heart protective and decreases LDL in blood 

3. Demulcent drink (mucilage) 

4. In constipation. 

Transeverse section of Linseed 

Powdered linseed is yellowish brown 

with characteristic odor and mucilaginous 

oily taste and characterized microscopically 

by: 

1. Dark brown fragments showing pigment 

cells. 

2. Fragments of elongated lignified 

sclerenchymatous cells crossed by thin-

walled elongated cells on one side and 

rounded hick walled cells on the other 

side. 

3. Occasional fragments of epidermal cells 

containing mucilage. 

 

1 

2 

3 
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5. Externally in the form of poultice. 

6. The oil is used in painting and in liniments as antibacterial. 

7. The linseed cake is a valuable cattle food. 

 

Chemical Test: 

1. For fixed oil 

2.  For protein 

3.  For mucilage 

4. Special test for cyanogenetic glycosides (linamarin). 



162 

 

Cardamom Seed (Bizrul Habbahan) 

 

 

 

 

 

 

 

 

 

 

 

 

Powder: 

Powdered cardamom is reddish to grayish brown with an aromatic 

odour and an agreeable aromatic and pungent taste, it is characterized 

microscopically by: 

 

 

 

 

 

 

 

 

 

 

 

 

Cardamom is the dried ripe or nearly 

ripe seeds of Elettaria cardamomum Maton 

var. minuscule Bubhill, Family 

Zingiberaceae, separated from the fruit.  

It contains not more than 3.5 % of foreign 

organic matter, and yield not less than 3 % of 

volatile oil. 

The plant grows wild in Southern India near 

Malabar Coast and is cultivated there as in 

Ceylon.  

 

1. Numerous fragments of 

perisperm cells, each with starch 

granules and containing one or 

more prisms of calcium oxalate. 

2. Numerous fragments of yello-

wish to reddish- brown sclereids. 

3. Fragments of Prosenchyma cro-

ssing with arillus 

1 

2 

3 



163 

 

 

Constituents: 

1. 2.8 - 5.2% volatile oil, the oil contains a high proportion of terpinyl 

acetate and cineole, and smaller quantities of other terpines, terpine 

alcohols and esters. The loss from the seeds kept in the pericarp is 

small, but loss of 30 % occurs on 8 months in free seeds. 

2. Fixed oil 

3. Starch.                       

Uses: 

1. An aromatic carminative.                     

2. In tincture cardamom co. 

3.  In manufacture of liquors.                    

4. Agreable flavouring agent. 

5.  As a main ingredient in Arabic coffee 

Adulteration:  

1. Loose seeds. 

2. Cardamom husk. 

3. Immature fruits or infected ones. 

 

 

 

 

 

 

 

 

 

 

 

 
Transverse section of Cardamom seed 
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Colchicum Seed (Bizrul lihlah) 

 

 

 

 

 

 

 

 

 

 

Description: 

Macroscopical characters: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Colchicum seed is the dried ripe 

seeds of Colchicum autumnale Linne, 

Family Liliaceae  Melanthioideae. 

The seeds contain not more than 2% of 

foreign organic matter and yield not less 

than 0.5% of colchicines. 

 

Colchicum seed is small , ovoid or 

subglobular, 2 to 3 mm in diameter and 

amphitropous, with a slight point at the micropyle 

and a paler fibrous strophiole near or partially 

covering the hilum and extending for about 

quarter of the circumstance over the raphe. It is 

hard and tough, dark reddish-brown, occasionally 

paler with minutely pitted surface. Internally, it 

shows a small straight embryo, about 0.5 mm 

long adjacent to the micropyle and embedded 

radially in an abundant horny, whitish to 

yellowish endosperm. Colchicum seed is 

odourless with unpleasant bitter and acrid taste. 
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Microscopical characters:   

The testa is parenchymatous and formed of two integuments: 

1. Outer integument formed of 

a. Outer epidermis composed of moderately thick-walled, 

flattened cells with reddish brown slightly wavy or sinous 

anticlinal wall. Near the funicle, it is formed of polygonal 

tabular cells. 

b. Ground tissue formed of 1 to 4 layers of polyhedral cells 

yellow to brown, containing simple or compound starch 

granules. 

c. Two layers of thickened tabular cells, many with thinner 

radial and tangential partition walls, each cell contain reddish-

brown granular mass containing colchicines. 

2. Inner integument consists of two layers composed of thick-walled 

cells with tannin in the brownish walls and cavities except in the 

inner wall, vascular strand with spiral vessel. 

 Strophiole formed of thin-walled radially elongated polyhedral cells 

with numerous ovoid starch granules with a small central hilum. 

Endosperm consists of thick-walled cellulosic parenchymatous cells 

with simple pits and numerous aleurone grains embedded in oil plasma. 

Embryo shows small parenchymatous cells, containing aleurone grains 

and fixed oil. 
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Powder: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Epidermis 

Outer parenchyma 

Inner parechyma 

Pigment layer 

Endosperm 

    Powdered colchicum seed is 

reddish brown with no odour, 

unpleasant bitter acrid taste and 

characterized microscopically 

by: 

1. Fragments of the parench-

yma of testa.  

2. Fragment of pigment layer 

with endosperm. 

3. Numerous fragments of thick 

walled cells of endosperm 

with aleurone grain 

embedded in an oil plasma. 

4. Occasional starch granules, 

simple or compound of 2 to 

4 components with 

punictiform hilum. 

 

1 

2 

3 

4 
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Constituents: 

1. 0.6 % Colchicine alkaloid. 

2. Colchicoresin. 

3. Fixed oil and protein. 

Uses: 

1. To relieve the pain and inflammation and shorten the duration 

of acute gout. 

2. Colchicine (plant hormone) is used to reduce polyploidy 

(multiplication of chromosomes). 

3. Antimitotic (preventing cell division) may be used for treatment 

of cancer. 

 

Side effects: 

1. Teratogenic damage. 

2. Kidney & liver damage. 

3. Hair loss. 

4. Bone marrow damage. 

Chemical test: 

T.S. in conc. HCL will produce yellow (colchicine /endosperm) 
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                  Nutmeg (Bizro Gozatel Tieb) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Constituents: 

1. 5-15 % volatile oil containing pinene, camphene, dipentene, 

alcohols, elemicin, myristicin, safrole, eugenol and methyl eugenol. 

2. 30 - 40 % of fat. 

3. Starch, amylodextrin, colouring matter and saponin. 

 

Uses: 

1. Stimulants, carminative, and flavoring agents. 

2. Oil is used externally in chronic rheumatism. 

3. Myristicin and elemicin are structurally closely related to 

amphetamines (some of which exert hallucinogenic effects). 

Therefore nutmeg has drawn attention as psychtropic agent; this 

action is possibly due to myristicin and elemicin. In large doses they 

are toxic, producing convulsions, an action due to the myristicin.  

 

Nutmeg is the dried ripe seeds 

of Myristica fragrance Houtt, 

Family Myristicaceae. 

It yields not less than 25% of fats 

and not less than 5 % of volatile 

oil. 

The plant is indigenous to the 

Molucca, and now is produced in 

Molucca, Java, West Indies and 

Ceylon. 
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Test for identity: 

On microsublimation, powdered nutmeg yields on cooloing a sublimate of 

colourless crystals. 

 

Products of Nutmeg: 

 Nutmeg butter [Expressed oil of nutmeg] 

 • It consists of fixed oil of nutmeg, myrsiticin and small amount 

of V.O. 

• Used externally as counter irritant in the form of liniments and 

ointments. 

Mace 

  It is the dried arillus or arillode of Myristica fragrans, Family 

Myristicaceae and composed of dull-red to golden yellow lobed pieces, 

when soaked in water and restored to its originated form, it is seen to be 

cup-shaped. The odour and taste resemble those of nutmeg.  

Mace contains 4- 15 % of volatile oil, which appears to be identical with 

that obtained from the nutmeg. In addition, it contains amylodextrin 

which stain red with iodine. 
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Black Mustard (Bizrul Khardalel Aswad) 

 

 

 

 

 

 

 

 

 

 

 

 

Description: 

Macroscopical characters: 

 

 

 

 

 

 

 

 

 

. 

 

 

Microscopical characters: 

     The testa is formed of two seed coats: 

The outer seed coat consists of: 

1. Epidermis which consists of polygonal thin walled cells containing 

mucilage. 

Black Mustard is the dried ripe seed of 

Brassica nigra (L) Koch, Family 

Cruciferae. 

It contains not more than 5 % of foreign 

organic matter and yields not less than 0.7 % 

of allylisothiocyanate. The plant is cultivated 

in Holland, England, Italy and Germany. 

 

The seed are spherical, reddish to 

purplish brown in colour and 1 to 1.6 mm 

in diameter. The testa is reticulated and 

minutely pitted. The hilum occurs as a 

paler point. The embryo is orthoplocally 

arranged surrounded by remains of the 

endosperm. The seeds are odourless having 

a bitter then strongly pungent taste. 

 When the seeds are crushed and 

moisted with     water a strong pungent 

odour is given 
Radical Cotyledons 
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2. Subepidermal layer formed of very large empty cells called giant 

cells. 

3. Sclerenchymatous layer palisade like, polygonal cell of unequal 

length having strong lignified thickening on the inner tangential and 

anticlinal walls. 

The inner seed coat consists of formed of thin walled flattened cells 

brownish contents (pigment layer) containing tannin. 

The endosperm consists of a layer of thick walled cells containing 

fixes oil and aleurone grains (aleurone layer) and numerous layer of 

collapsed cells. 

The embryo consists of thin walled polyhedral cells containing fixed 

oil and   aleurone grains containing only globoids. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Epidermis 

Giant cell 

Sclerieds 

Pigment layer 

Endosperm 

 

Embryo 

Transverse section of Black mustard 



172 

 

Powder: 

Powdered black mustard is light brown or greenish brown with 

slight odour becoming pungent on trituration with water and bitter taste 

becoming strongly pungent. It is characterized microscopically by: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Constituents: 

1. About 4 % of glycoside sinigrin which is thioglycoside and give 

on hydrolysis with the enzyme myrosin give allylisothiocyanate, 

potassium acid sulphate and glucose. Sinigrin and myrosin are 

present in neighbouring cells in the embryo. 

2. Mucilage, in the epidermis. 

3. 27 % of fixed oil and 29 % of protein. 

Mustard oil 

This volatile oil is official in the E.P and it is prepared by maceration of 

powdered seeds with water followed by steam distillation. 

 

1. The reddish brown fragments 

of testa showing polygonal 

sclerenchyma cells. 

2. Polygonal reticulations, 

produced by the higher 

sclerenchyma cells 

projecting in between the 

large cells above. 

3. Mucilagenous epidermis. 

4. Pigment layer. 

1 
2 

3 

4 
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Uses: 

1. Crushed seeds in the form of plasters are used as rubifacient 

and counter-irritant, an effect which is followed by loss of 

feeling and local relief of pain.  

2. As condiment. 

3. Large doses as an emetic. 

 

Test for purity: 

Macerat powdered black mustard with water for 15 min, filter, add to 

the filterate a few drops of mercury nitrate T.S. and warm, no red colour 

is given (White mustard). 

 

White Mustard (None official) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Difference from Black mustard in the 

following: 

 It is the dried ripe seeds of Brassica alba., 

Family Cruciferae. 

 It is yellowish white in colour. 

 The taste is smooth and minutely pitted. 

 Hypodermis is composed of two layers of 

collenchyma. 

 It shows no pigment layer. 

 It contains Sinalbin glycoside which yields on 

hydrolysis acrinyl isothiocyanate. 

 Macerate 2 g. of powdered seeds in 20 ml of 

water for 15 minutes, filter, and add to the 

filtrate Millon's reagent, a red color is 

produced (negative in case of black mustard). 

 Uses: Similar to black mustard.  
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Strophanthus seed (Bizrul strophanthus) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description: 

Macroscopical characters: 

Strophanthus is the dried ripe seed of 

Strophanthus kombe Oliver of S. hispidus DC or S. 

gratus Fran., Family Apocyanaceae. 

It contains not more than 2 % of foreign organic 

matter. One gm of Strophanthus corresponds in 

potency to not less than 0.055 gm of the international 

standard ouabain. 

The plant is indigenous to eastern tropical Africa and 

the seeds are used in Africa as an arrow poison. 

 

The seeds show acuminate apex and obtuse base with 

slight inconspicuous winged extention.  They are 9 to 18 

mm sometimes up to 22 mm long 2 to 3mm broad and 1 to 2 

mm thick. The outer surface is grayish-green sometimes 

with brownish tinge covered with longtudinaal rows of silky 

very closely appressed hairs, directed towards the apex. 

Hilum situated just beneath the apex or broken point left by 

the removal of the awns. Raphe extends as a distinct ridge 

along the central line of one of the broad faces of the seeds 

for about 2/ 3 of its length. 

Internally is whitish oily, showing besides thin testa a 

narrow oily endosperm completely surrounding the straight 

embryo which is composed of two plano-convex almost flat 

oily cotyledons and a small radicle pointing towards the 

apex. The odour is slight and the taste is very bitter. 
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Constituents:  

1. Up to 10 % of cardiac glycosides known as K-strophanthin which 

includes K-strophanthoside, K-strophanthin B and cymarin.                  

2. 30 % of fixed oil. 

3. Kombic acid, choline and trigonelline. 

Remember that cardiac glycosides are composed of aglycone and sugar 

part. 

Aglycone is steroidal nucleus and lactone ring which is either 5 membered 

lactone ring called (cardenolide) or 6 membered lactone ring called 

(bufadienolide). 

 Sugar part should contain deoxy sugar e.g. cymarose or digitoxose. 

 

Enzymatic and acid hydrolysis of K-Strophanthoside 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

K-strophanthoside Acid hydrolysis Strophanthidin + 

cymarose + 

β- glucose + α- glucose 
A
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h
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K-strophanthin B + α- glucose 

S
tro

p
h

a
n

th
o
b

ia
s

e 

Cymarin + β- glucose 

Acid hydrolysis 
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Chemical test 

 

1 g. powder + 10 ml 70% alc Filterate + lead acetate 

and filter                 Filterate is evaporated till dryness and the residue is 

extracted with chloroform which is evaporated till dryness to give 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Special test for [K-strophanthin]: 

When the section or powder of seeds is treated with sulphuric 

(80%), the endosperm acquires an emerald green color while the 

embryo acquires a green color. 

Uses: 

1. As digitalis, cardiac stimulant, cardiotonic but with less 

gastrointestinal irritation.                                              

Heat and filter 

Libermann‐ 

Burchard’s test 

for steroidal 

nucleus 

Kedde’s test for 

5‐membered lactone 

ring 

Chloroform Residue 

Keller Killiani test for 

2‐deoxy sugar 
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2. Diuretic. 

3. Ouabain (strophnthin G) may be used as a biological standard for 

the assay of cardiac glycosides because its cardiac stimulant action 

is rapid; it is used intravenously for prompt therapeutic effect. 

Nux Vomica (Bizrul Gawzel Moqaýe) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nux Vomica is the dried ripe seed of 

Strychnos Nux vomica Linne, Family 

Leguminosae. 

It contains not more than 1 % of foreign 

organic matter and yields not less than 2.5% 

of total alkaloids of Nux Vomica and not 

less than 1.2 % of strychnine. The plant is 

present in India, Cylon, Siam and Australia. 

Hair 

Epidermis 

Endosperm 

Transeverse section of Nux Vomica 

Hyaline layer 
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Constituents: 

1. 1.5 to 5% of alkaloids mainly strychnine and brucine. Minor 

alkaloids are colubrine, icajine, vomicine, novacine and 

pseudostrychnine. 

2. Chlorogenic acid. 

3. Loganin glycoside. 

4. 3% Fixed oil. 

Uses: 

1. As a circulatory stimulant and respiratory stimulant in certain cases 

of poisoning and cardiac failture. 

2. Bitter stomachic and improve the appetite. 

3. In large doses it causes violent convulsions and these involve the 

respiratory muscles and death ensures from asphyxiation. 

Chemical test: 

1. With sulphovanilic acid it gives violet colour (strychnine). 

2. With nitric acid a reddish orange colour is given (brucine). 

3. With Mayer’s reagent, it gives a yellowish white precipitate. 
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Table (2): Non-official seeds showed pharmaceutical activities. 
 

Name Origin Active constituents Uses 

Psyllium  seeds It is the dried seed of 

Plantago  Psyllium  L. 

and Plantago arenaris 

Wald, Family 

Plantaginaceae. 

 

1.  Mucilage        

  2. Glycosides aucubin 

3. Sterols, β sitisterol, stigmasterol, 

and campysterol. 

4. Monoterpene alkaloids, indicaine, 

plantagonine and indicainine. 

5. Fixed oil     

 6. Triterpene as α,β amyrin. 

7. Sugars, sucrose, glucose, fructose 

and planteose. 

1. In habitual constipation as bulk 

laxative due to swelling of its husk in 

water which promoted peristalsis. 

2. Lower blood pressure. 

3. As a dietary supplement to increase 

dietary fibres. 

4. In treating cancer. 

5. In treatment of arthritis, kidney and 

bladder problems. 

Ispaghula seeds   It is the dried seeds of 

Plantago ovata Forsk 

Family Plantaginaceae. 

 

As   Psyllium 

 

 

 

 

 

 

  

1. In dysentery and for all kinds of 

intestinal irritations. 

2. As bulk laxative 

3.  As a poultice. 

Jojoba seeds It is the dried seeds and 

its liquid wax of 

Simmondsia chinensis 

Link Family 

Simmondsiaceae. 

1. Liquid wax 

2. Simmondsin glycoside. 

 

 

 

 

 

The oil is used as skin and hair 

conditioning agent, in shampoo, lipsticks 

makeuu products and in face, body and 

hand creams. 
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Table(2) :continued  

Calabar bean seeds 

 

 

It is the dried ripe seeds 

of Physostigma 

venenosum Balf, Family 

Leguminosae. 

 

 

 

 

 

 

 

 

1. Physostigmine alkaloid (eserine). 

2. Traces of several other alkaloids 

3. Starch, protein and fixed oil. 

 

1. Source of physostigmine alkaloid. 

2. In tetanus. 

3.As antidote in case of strychnine 

poisoninig 

 

Cocoa seeds These are the seeds of 

Theobroma cacao L. 

Family Sterculiaceae. 

 

 

 

 

 

Theobromin alkaloids, traces of 

caffeine, fat and volatile oil. 

 

 

 

 

 

Cocao is largely used as a more 

nutritious and less stimulating beverage 

than tea or coffee. 

Ginkgo seeds  It is the dried leaves and 

seeds of Ginkgo biloba 

Family Ginkgoaceae.  

 

 

 

 

 

 

 

1. Lignans: Ginkgolides A,B and C. 

2. Flavonoids, terpenes, volatile oil 

and tannins. 

 

1. Aids memory, concentration and in age-

related      dementia as it improves 

circulation so can be       used for cold feet 

and hands (flavonoids). 

2. For asthma, particularly in children 

[Ginkgolides     affect as platelet activating 

factor (PAF)               antagonists. These 

factors are responsible for allergic and 

inflammatory reactions in asthma.      
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Table (2): Continued 

NigellaI seeds  

It is the dried ripe seed of 

Nigella sativa  

Family Ranunculaceae. 

 

 

 

 

 

 

 

1. 1.4 % volatile oil. 

2. 27-40 % fixed oil. 

 

 

1. Stimulate the immune system.  

2. In asthma and coughs. 

3. Carminative. 

4. Flavouring agent to bread. 

5. Antifungal agent. 

 

Pumpkin seeds 

 

 

It is the dried ripe seed of 

Cucubita pepo  

ar.styriaea, 

Family Cucurbitaceae.  

 

 

 

 

 

 

Fixed oil containing unsaturated fatty 

acids and phytosterols. 

 

1. Prostatic hypertrophy. 

2. Atherosclerasis. 

3. Male infertility. 

4. Reduce blood cholesterol and fatty 

acids. 

 

 

 

 
Castor seeds. 
 

 

 

 

 

 

 

 

 

 

 

The ripe seeds of Ricinus 

communis L. Family 

Euphorbiaceae. 

 

 

 

 

 

 

 

1. 50% fixed oil, 25% proteins, 

alkaloid (ricinine 

2. Ricin is a poisonous toxin. 

3. Tocopherols (vit. E) 

4. Castor seed oil is triglyceride of 

ricinoleic, isoricinoleic, stearic and 

dihydroxystearic acids. 

 

 

    

 

1. Purgative. 

2. Castor oil is most valuable laxative 

for children, aged people and before any 

X-ray (due to ricinoleic acid). 
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