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HISTORY, DEFINITION AND
SCOPE OF PHARMACOGNOSY

INTRODUCTION

The substances from plants and animal sources are being used as food since antiquity.
Later on, these substances were differentiated as food stuffs and therapeutic agents, as man
tried to explore and utilize these natural products for treating the ailments. Thus, their
utility to remove the disorders earned them the title-drug (originally from French
language).

(c) Dioscorides (d) Galen

Fig. 1.1 : The Great Contributors
(1)
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As mentioned in Papyrus Fbers, an oid document written in 1500 B.C., Egyptians were
aware of medicinal uses of several plants and animals and also about human anatomy.
The great Greek physician Hippocrates (460 — 360 B.C.) known as 'Father of Medicine',
dealt with anatomy and physiology of human beings. Aristotle, the renowned philosopher
(384 — 322 B.C.), is well known for his studies on animal kingdom and Theophrastus (370
— 287 B.C.) for plant kingdom.

Dioscorides, a Greek physician in 78 A.D. described several plants of medicinal
importance in " De Materia Medica". It was Pliny the Eider (23 - 70 A.D.), who compiled
37 volumes of natural history. Greek Pharmacist Galen (131 - 200 A.D.) described various
methods of preparation containing active constituents of crude drugs, and even at present
the branch dealing with the extraction of plant and animal drugs is known as Galenical
Pharmacy.

Cradually, all the natural products, utilized by physicians were compiled together to
form the 'Materia Medica' giving their detailed information. The products from plants,
animals and mineral origin are the three broad classes of naturally occurring drugs.

Indian history of medicinal plants is dated back to 3500 B.C. The curative properties of
plants have been mentioned in the Suktas of Rigveda and Atharvaveda. Ayurveda has also
described good number of plants with their therapeutic properties. The ancient well
known treatises in Ayurveda are Charak Sambhita and Susruta Sambhita.

Definition :

While studying Sarsaparilla, it was Seydler, A German scientist, who coined the term
Pharmacognosy in 1815 in his work entitled, "Analecta Pharmacognostica" from
combination of two Greek words viz., Pharmakon, a drug and gignosco, to acquire the
knowledge of. Further, Tschirsh made it more meaningful by restricting the term to the
utilization of products from natural sources. Thus, pharmacognosy is the subject of crude
drugs obtained from the plant, animal and mineral origins. It is the objective study of
crude drugs of the natural sources processed scientifically. The word 'crude drug' itself is
self-explanatory and is used with the meaning of 'simple drug' and also as it exists in the
natural form. The crude drugs are plant or animal drugs that have undergone no other
processes than collection and drying.

Broadly, Pharmacognosy is defined as the scientific and systematic study of structural,

physical, chemical and biological characters of crude drugs along with their history,
method of cultivation, collection and preparation for the market.

The synthetic drugs do not fall within the scope of Pharmacognosy. With the recent
developments in science and technology, several chemicals, which were originally found
in plants and animals are synthesized at present. The reasons for their synthesis are either
the scarcity or non-availability of natural drugs in which they occur, apart from the lack of
knowledge of chemical processes required to extract them.
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Scope of Pharmacognosy :

Most of the crude drugs are obtained from plants and only a small number comes from
animal and mineral origins. Drugs obtained from plants consist of entire plants or their
parts. Ephedra and datura are entire plants, while senna leaves and pods, nux-vomica
seeds and cinchona bark are parts of plants. Crude drugs may also be obtained by simple
physical processes like drying (opium) or extracting with water (catechu, agar).

Several other useful substances affecting health of animals and human beings are also
included alongwith crude drugs in the study of Pharmacognosy. These substances include
allergens, antibiotics, flavouring agents, colours, pesticides, immunizing agents, vehicles
and diagnostic aids.

The following are few examples of each class of crude drugs.

Table 1.1 : Different Sources for Drugs

Source Examples
1. Vegetable Cinnamon, digitalis, saffron, clove.
2. Animal Bees wax, cantharides, cod-liver oil, gelatin.
3. Mineral Chalk, bentonite, asbestos, talc, kaolin, fuller's earth.
4. Antibiotics Penicillin, streptomycin, tetracycline.
5. Allergens Pollen grains, mold spores, feathers, webs
6. Immunizing agents Vaccines, sera, antitoxins,
7. Pesticides Pyrethrin, rotenone, nicotine.

RELATIONSHIP TO ALLIED FIELDS OF STUDY

Even though, pharmacognosy is a branch of science dealing with crude drugs, it is
very important to know all other indirectly related aspects of biomedicinals. To
understand crude drugs completely, various terms used to describe the vegetable drugs as
covered in botany and animal drugs as covered in zoology must be known to a
pharmacognosist. He should also possess knowledge of pharmacology in order to
understand the actions of drugs in human body. Pharmacology, like pharmacognosy, is an
outgrowth of Materia Medica. Pharmaceutical chemistry and phytochemistry are also
essential to understand the chemical composition of crude drugs. The art of preparing the
galenicals and the use of pharmaceutical aids are covered under the subject,
pharmaceutics. Knowledge of several other subjects apart from those mentioned above is
necessary for various reasons. The knowledge of the principles of genetics, plant breeding
and plant pathology is essential to understand cultivation of medicinal plants. The basic
knowledge of biochemistry, chemical engineering and storage technology helps us to
know the principles of collection, preparation and preservation of crude drugs.
Chemotaxonomy and biosynthesis are the fields, which ought to be understood for inter-
relationship of active constituents and their physiological importance to the plants and
animals. Pharmacognosy plays a very important role in the development of pure sciences,
e.g. in descriptive botany, plant classification (taxonomy) and plant chemistry
(phytochemistry).

Thus, pharmacognosy is an important liaison between pharmaceutical and ali related
subjects.
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TRADITIONAL INDIAN SYSTEMS OF MEDICINE
Ayurveda :

The system of Ayurveda-Ancient Science of Life-originated in India about 3000 years
ago. It is one of the oldest systems of medicine identified exclusively with ancient |ndian
civilization and dealing with both preventive and curative aspects of life. The principles of
positive health and therapeutic measures embedded in this system relate to mental,
physical, social and spiritual welfare of human beings. Ayurveda encompasses the
knowledge of Kayachikitsa (Internal medicine), Kaumarbhritya (Paediatrics), Trahchikitsa
(Psychological medicine), Shalakya Tantra (Otorhinolaryngology and Ophthalmology),
Shalya Tantra (Surgery) Agada Tantra (Toxicology), Rasayana Tantra (Geriatrics}) and
Vajikarana Tantra (Eugenics and Aphrodisiacs).

The Pharmacopoeia of Ayurveda consists of more than 8000 recipies made of natural
drugs derived from herbal, mineral, animal and marine sources. These are used singly or
in combinations and in varied forms such as decoctions, infusions, distillates, extracted
juices, powders, pills, tablets, syrups, fermented liquids, bhasmas, medicated oils etc.

SIDDHA SYSTEM OF MEDICINE

The term ' Siddha ' means achievement and ' Siddhars ' were saintly personalities,who
attained proficiency in medicine through practice of Bhakti and Yoga. This is the system of
pre-vedic period identified with Dravidian culture and it is largely therapeutic in nature.
Like Ayurveda, this system believes that all objects in universe are made up of five basic
elements namely, earth, water, sky, fire and air. The identification of causative factors of
diseases is done through pulse reading, colour of body, study of voice, urine examinatior,
status of digestive system and examination of tongue. The literature of Siddha system is
mostly in Tamil.

Few natural drugs used in Siddha system of medicine are :

Abini . (Papaver — somniferum),

Alari :  (Nerium — Indicum),

Ethi . (Strychnous — Nux vomica),

Gomathi : (Datura — stramonium),

Haikalli : (Ephorbia — nerifolia),

Rotha Polam : (Aloe — barbadensis)
NATUROPATHY AND YOGA

Naturopathy is not merely a system of treatment, but also a way of life, which is based
on laws of nature. The attention is particularly paid to eating and living habits, adoption of
purificatory measures, use of hydrotherapy, mud packs, baths, massage etc.

The system of Yoga is as old as Ayurveda. The eight components of Yoga are restraint,
observance of austerity, physical postures, restraining of sense organs, breathing exercises,
contemplation, meditation and samadhi. Yoga exercises have potential in improvement of
better circulation of oxygenated blood in the body, restraining the sense organs,
improvement of social and personal behaviour and induction of tranquility and serenity in.
the mind.

b
'l-'"l- -l"l- 'I-‘l-



DRUGS AND PHARMACEUTICAL
AIDS OF NATURAL ORIGIN

INTRODUCTION

Though, a pharmacist is responsible for the entire process of manufacturing the
pharmaceutical products, isolation or extraction of active principles from crude drugs has
become a chemical or biochemical operation, rather than a pharmaceutical one. Drugs
are rarely administered in singular form. They are essentially mixed with various types of
additives or adjuncts or converted them into effective drugs. Thus, a pharmacist during the
manufacturing process of dosage forms comes across the actual drugs and the adjuncts
used alongwith them.

DRUGS

Etymological survey reveals that the word drug has its origin in French language and
has been derived from the word drogue, which means any substance used in preparation
of medicine. However, at present the term drug includes not only the medicines, but
several other related substances without any pharmacological action.

Technically and legally the term drug as defined in India under Drugs and Cosmetics
Act of 1940 reads as follows :

1. All medicines for internal or external use of human beings or animals and all
substances intended to be used for or in diagnosis, treatment, mitigation or prevention of
disease in human beings or animals.

2. Such substances, other than food, intended to affect the structure or any function
of the human body or intended to be used for the destruction of vermin or insects, which

(21)
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cause disease in human beings or animals as may be specified from time to time by the

Central Government by notification in Official Gazette,
\

Hence, apart from the therapeutic agents, diluting agents, vehicles, flavours, coleurs
and many other pharmaceutical aids from animal, vegetable or mineral origin confirming

to above limitations are also covered under the term ' drug .

In recent years, investigation of natural products has produced large number of
potential drugs and many of them are used for several other purposes in varicus industries.
Drugs from natural origin are being used suitably in confectioneries, food industries and
beverages; as spices and condiments and for other purposes as technical products. The
following illustrations indicate their industrial applications other than as drugs. Papain,
proteclytic enzyme from papaya, is used in beer industry to remove the chill-haze,
liquorice in chewing tobacco, oleoresin of ginger in soft drink industry, tea and coffee as
beverage, cloves as condiment, oil of mentha as flavouring agent and pectin in food
industry. Oil of linseed is heavily consumed in paint and varnish industry, colophony in
paper manufacture, starches as sizing agents in textile industry and several volatile oils are
used in perfumery.

The medicinal importance of plants in the treatment of human ailments is immense
and has been so since the dawn of civilization. Until the beginning of the era of natural
product chemistry in the beginning of twentieth century, the chemical composition of
crude drugs remained ill defined in a structural <ense. The majority of
phytopharmaceuticals are derived from Spermatophyta. Some useful resins, oils and
ephedrine are obtained from species of Gymnospermae, while Angiospermae provides a
variety of useful drugs. Algae are a source of limited number of drugs such as agar and
alginic acid. The fungi provides a number of life saving drugs especially antibiotics and
ergot alkaloids. The microbial preparations include vaccines (viral, rickettsial, bacterial
and toxoids). The animal derived drugs are hormones, animal extractives, enzymes,
insects, fish oils and gelatin. Currently, useful marine products are protamine, pralidoxine
kainic acid and agar. The phytopharmaceuticals of commercial significance from higher
plants are quinine, quinidine, nicotine, tropane alkaloids-scopolamine and atropine,
emetine, caffeine, sennosides, vinca alkaloids, reserpine, xanthotoxin, psoralen,
pyrethrins, morphine and other opium alkaloids, diosgenin, solasodine, digoxin and
lanatosides, volatile oils from sandal wood, umbelliferous fruits, rose, vetiver, lemon,

lemon-grass, etc. spices and other products.
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PHARMACEUTICAL AIDS OF NATURAL ORIGIN

Drugs & Pharmaceutical Aids of Natural Origin

The substances, which are of little or no therapeutic value, but are essentially used in
manufacture or compounding of various pharmaceuticals are known as pharmaceutical
aids or pharmaceutical necessities (Table 2.1).

They are obtained from various sources such as animals, vegetables, minerals and
purely synthetic. Since the synthetic compounds are not covered in pharmacognosy, the
substances other than synthetic source shall be dealt with in this book.

Table 2.1 : Sources of Pharmaceutical Aids

Animal Vegetable Mineral Synthetic
Bees Wax Balsam of tolu Bentonite Acetic acid
Civet Carnauba wax Kieselguhr Boric acid
Cochineal Cocoa Kaolin Calcium stearate
Gelatin Cardamom Paraffin Citric acid
Honey Colophony Pumice Dextrose
Lactose Peppermint Talc Lactic acid
Musk Pectin Calamine
Spermaceti Starch Asbestos
Wool fat Vanilla Chalk

can be classified as shown in Table 2.2.

Depending upon the use or application, pharmaceutical aids from different sources

Table 2.2 : Classification of Pharmaceutical Aids

Class Examples
1.  Acidulents 1. Tamarind, lemon juice
2. Colours 2. Caramel, cochineal, turmeric, saffron, indigo, chlorophyll, B-
carotene,

Conitd ..
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Class

Examples

10.

11.
12,
13.

14.

Disintegrating agents

Diluents

Emulsifying and

suspending agents
Filter aids

Flavours

Hardening agents
Lubricants

Ointment bases

Solvents
Sweetening agents
Thicknening agents

Vehicles

10.

11.
12,
13.

14.

Starch, psyllium husk, CMC, microcrystalline cellulose.

Cinnamon water, peppermint water, corn oil, peanut oil, wild

cherry syrup, seasame oil, glucose, lactose.

Acacia, agar, alginic acid, bentonite, methyl cellulose, gelatin,

tragacanth, guar gum.
Talc, bentonite, kieselguhr.

Cardamom, cinnamon, rose, benzaldehyde, anethol, cocoa,

lemon oil, orange peel, nutmeg.
Bees wax, hard paraffin.
Talc, cocoa butter, magnesium stearate.

Bees wax, lanolin, polyethylene glycol, paraffin, petroleum jelly,

spermaceti, wool fat.
Alcohol, glycerine, propylene glycol, triethanolamine.
Glycyrrhiza, honey, sorbitol, saccharin.

Pectin, tragacanth, methyl cellulose.

Arachis oil, honey, sesame oil.

¥
e
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CLASSIFICATION OF
NATURAL DRUGS

INTRODUCTION

The crude drugs obtained from different natural sources are used in treatment of wide
spectrum of diseases. For their adequate study, it is necessary to arrange them in scientific
and systematic manner. Their huge number and varied occurrence make it difficult to put
them in a uniform pattern.

For pharmacognostic study, crude drugs can be arranged in one of the following

classes.

1. ALPHABETICAL CLASSIFICATION

Either the Latin names or English names of drugs are considered for this purpose of
classification. This classification is adopted by the following books.

8

2
3
4,
5
6

British Pharmacopoeia (English).
British Pharmaceutical Codex (English).
United States Pharmacopoeia (English).
Pharmacopoeia Internationalis (Latin).
Indian Pharmacopoeia (English).

British Herbal Pharmacopoeia (English).

However, this type of classification does not help in distinguishing the drugs from
plants, animals or mineral sources and also does not indicate whether they are organised
or unorganised.

(31)
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2. TAXONOMICAL CLASSIFICATION

It is a type of biological classification and restricted mainly to crude drugs from plant
source. It indicates the phylum, class, sub-class, order, family, genus and species of the
crude drugs. It is criticized for its failure to recognise the organised or unorganised nature
of crude drugs in their morphological studies. The taxonomical system of classification
can be elaborated further as follows (Table 3.1). |

Table 3.1 : Hlustration of Taxonomical Classification

Class Order Family Drugs
l. Gymnospermae - Ephedraceae | Ephedra
ll. Angiospermae
Subclass : - Graminae Rice, Wheat, Maize
Monocotyledonae | Liliaceae Aloe, colchicum
Subclass : Zinzeberaceae | Cardamom, turmeric
Dicotyledonae Rutales Rutaceae Buchu, orange peel, bael, lemon
peel.
Rosales Rosaceae Wild cherry bark, quillaia bark,

almond oil, rose oil.

Rosales Leguminosae | Glycyrrhiza, balsam tolu,
tragacanth, senna, tamarind.

Umbelliflorae | Umbelliferae | Asafoetida, caraway, fennel,

Contortae Apocynaceae | Kurchi, rauwolfia, Strophanthus,
vinca

Tubiflorae Solanaceae Belladonna, datura, capsicum,
hyoscyamus

Animal drugs are classified as fishes, arthropods, mammals etc. Most of the crude
drugs do not represept whole plants or animals. Minerals get excluded from this
classification.

3. MORPHOLOGICAL CLASSIFICATION

In this type of classification, the crude drugs are divided into the parts of plants like
leaves, fruits, flowers, woods, barks, dried lattices, extracts, gums etc. (Table 3.2).
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Table 3.2 : lllustration of Morphological Classification

Part of Plant Drugs
Woods Quassia, guaiacum, sandalwood.
Barks Arjuna, cinchona, kurchi, cascara, cinnamon.
Flowers Clove, rose, saffron, santonica, pyrethrum.
Leaves Coca, digitalis, senna, vasaka, eucalyptus.
Fruits Bael, colocynth, lemon, orange, fennel, coriander.
Seeds Linseed, nutmeg, colchicum, nux-vomica.

Subterranean- Ginger, turmeric, aconite, rauwolfia, podophyllum, colchicum corm,
parts squill, rhubarb.

Entire organisms | Ephedra, ergot, cannabis, lobelia, belladonna herb, cochineal,
cantharides.

GCums Acacia, tragacanth, sterculia, guar, ghatti.
Latices Opium, papaya, Gutta purcha, rubber
Dried juices Aloe, kino, red gum.

Extracts Catechu, agar, gelatin,

This type of classification is more convenient for practical purposes. Even if the
chemical nature is not known, a drug can be studied for pharmacognostic character. This
type of classification is very useful in identifying the adulterants used.

Since some drugs do not represent the exact morphological part, it is difficult to
classify them properly. In the natural state, crude drugs from plant source can be readily
distinguished. But operations like collection, drying, preparation for the market produce
distortion of the natural form making their recognition very difficult. The morphological
characteristics, however, do not reflect on chemical composition and biological behaviour
of a crude drug. Animal drugs and minerals are difficult to classify by this method.

4. PHARMACOLOGICAL CLASSIFICATION

Under this system of classification, the drugs are classified according to
pharmacological actions of their chief constituents (Fig. 3.1). Thus, the drugs similar in
their action are put together, regardless of their morphology, biological behaviour and
chemical nature (Table 3.3).
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Table 3.3 : lllustration of Pharmacological Classification

Pharmacological action Examples
Carminatives Coriander, caraway, cinnamon, clove.
Purgatives Cascara-sagrada, aloe, senna, rhubarb,
Cardiotonics Digitalis, squill, strophanthus, thevetia, arjuna
Anthelmintics Artemisia, male-fern, quassia.
Anti-cancer Podophyllum, vinca, taxus .
Anti-spasmodics Hyoscyamus, datura, stramonium.
Anti-amoebic Kurchi, ipecacuanha.

Bitters Gentian, cinchona, nux-vomica.
Carminatives
A
Anti-cancer Eﬂ::lder Purgatives

Caraway
Cinnarnon
Cascara sagrada

P Il
Podophyllum Rhabard
Senna
Taxus
Pharmacological
Bitters |< Classification » Cardio-tonics
of Crude Drugs
Quassia o
Nux-vomica Dbgn_allﬂ,
Gentian Squil
Cinchona Strophanthus
Kurchi
Ipecacuanha |
Antispasmodics Anthelmintics
Datura Vidang
Hyoscyamus Y Quassia
Belladonna Male-fern

Anti-amoebic

Fig. 3.1 : Pharmacological Classification of Crude Drugs
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The special advantages which the method enjoys is that, even if the contents of the
crude drugs are not known, they can be classified properly on the basis of therapeutic or
pharmacological property.

Crude drugs used as Pharmaceutical aids do not find any place in this class.

However, the drugs which are dissimilar in their action of mechanism, even though
their therapeutic effect is same (e.g. bulk purgatives, irritant purgatives etc.) are put
together. It is also possible that the same drug with two different actions on the body, may
be classified separately at both the places. For example, cinchona is grouped as
antimalarial and bitter and nux-vomica as bitter and stimulant.

5. CHEMICAL CLASSIFICATION

This type of classification is applicable to crude drugs containing similar type of
chemicals (Table 3.4). It is useful for phytochemical studies of crude drugs.

Table 3.4 : lllustrations of Chemical Classification

Type of Chemical Examples

Alkaloids Aconite, cinchona, nux-vomica, vinca, ipecac, belladonna,
opium, tea.

Glycosides Digitalis, senna, squill, aloe, dioscorea, liquorice, wild cherry.
Lipids Castor oil, peanut oil, mustard, wool fat, cod-liver oil.
Volatile oils Peppermint, clove, eucalyptus, valerian.
Tannins Myrobalan, kino, catechu, galls.
Vitamins Yeast, cod-liver oil, shark-liver oil.
Resins and resin .Benmin, balsam tolu, storax, asafoetida, myrrh colophony,
combinations guggul, shellac.
Carbohydrates & derived | Agar, honey, starch, tragacanth, acacia, guar gum, sterculia.
products

However, this type of classification fails in proper placement of drugs containing two
different types of chemicals. For example, certain drugs are found to contain alkaloids and
glycosides (cinchona), fixed oil and volatile oil (nutmeg), fixed oil and enzyme (bitter
almond) together and hence makes it difficult to categorize them properly.

Eventhough, much importance is attached to this type of classification at present,
morphological system is the method of choice for practical purposes.
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6. CHEMOTAXONOMICAL CLASSIFICATION

This is a recent approach to the study of classification of crude drugs, wherein Léqual
importance is given to their taxonomy and biogenesis. The phytochemical screening of
several drugs has revealed that there is a close relationship between chemical contents of
the plant and its taxonomical status. Earlier workers classified the algae into red, green
and brown varieties, but it was only during last three decades that modern methods of
extraction and characterization of phytoconstituents have led to the chemical screening of
many thousands of plant species. The status of berberine, rutin and other flavonoids in

species of higher plants is of chemotaxonomical significance.
Qe



INTRODUCTION
TO PARTS OF A PLANT

INTRODUCTION

Either single or various parts of the same plant can be used as source of drug and
hence it becomes necessary to know various parts of a plant scientifically. Natural drugs
may either constitute cellular or acellular organ of the plant. Cellular drugs are broadly
known as organised crude drugs whereas acellular drugs as unorganised crude-drugs.

Before dealing with the drugs in details, one should know how to distinguish clearly
between organised (cellular) and unorganised (acellular) crude drugs.

Table 4.1 : Difference between Organised and Unorganised Drugs

Organised crude drugs Unorganised crude drugs
1. As the term indicates these are 'organs' | 1. These are derived from parts of plant or |
of plants or animals and are made up of animal by some process of extracticn
cells or definite structure. These drugs and followed by purification, if]
are named as flowers, seeds, fruits, necessary, e.g. juices, extracts, resins|
insects etc. etc.
2. These are solid in nature. 2. These are solid, semisolid or liquids in

nature, e.g., oils and balsams.

3. Botanical or zoological terminology|3. Such terminology is inadequate to

can be used to describe these drugs. describe them, but one has to look for
their physical characters, such as the
solubility in various solvents, density,
optical rotation, refractive index,
whichever is applicable.

contd...

(41)
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4. Microscopic characters are one of the| 4. Chemical tests and physical standards
important criteria for the identification are confirmatory tests for identification
of organised drugs. of these drugs.

Examples : Digitalis, cinchona, clove, Examples : Aloe, agar, colophony,
fennel, jalap, ephedra, cochineal etc. opium, castor oil, bees-wax, pepsin etc.
ORGANISED DRUGS
l. LEAVES

There are several leaves, which find use in the practice of pharmacy. Leaves are flat,
thin, green appendages to the stem, containing, supporting and conducting strands in their
structures.

In pharmacognosy, the word leaf includes leaf, compound leaf and leaflets.
Depending upon their biological sources, leaves, many a time, include the flowering tops.
In certain cases, the minimum percentage of active constituents is specified. The basic
difference between the leaf and the leaflet is as follows.

Table 4.2 : Difference between Leaf and Leaflet

Leaf Leaflet
1. In case of leaves, bud or branch is It is absent in leaflets.
present in the axil.
2. Leaves are arranged spirally and they Leaflets are arranged in pairs.
are solitary in nature.
Leaves lie in different planes. Leaflets lie in the same plane.
4. Leaves are generally symmetrical at Leaflets are asymmetrical at the bases,
the bases, e.g. digitalis, belladonna, e.g. senna, neem, rose.
vasaka

Apart from the normal characteristics i.e. their arrangement on the stems, their apices,
margin, petiole, presence or absence of stipules etc., leaves are characterized by certain
diagnostic structures. Most of these diagnostic characters are microscopic one, such as
stomata and trichomes, stomatal index palisade ratio, vein islet number etc. All these
characteristics shall be referred in detail under microscopic characters of the leaves.

Collection of Leaves :

The procurement of leaves depend on several factors and varies from leaf to leaf. One
should have thorough knowledge of chemical constituents of leaves and the chemical
changes which might take place in normal atmospheric conditions. Medicinal leaves are
collected during the flowering season of plants, when the plants reach maturity and they
are photosynthetically most active. If the leaves contain volatile oil, irrespective of the
other facts, they are generally coliected when the plant is rich in volatile oil content. The
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weather and time of collection is also very important for procurement of drugs. Dry
weather with minimum humidity is ideal in most of the cases for plucking the leaves.
Digitalis leaves are collected in dry weather, generally in the afternoon, Coca leaves are
collected, when they are nearly ready to fall from the stems. The discoloration of leaves is
undesirable, while the leaves of substandard quality fetch less value in the market.

Preparation of the Leaves for the Market :

The leaves after drying are graded as broken and entire leaves or depending upon their
colour. Tossing and sieving are also done in many of the cases. The packaging of leaves is
likely to affect quality of the drug. In order to mairtain the quality and potency of leaves,
wherever necessary, leaves should be packed in a r-tight containers protected from light
and moisture.

Diagnostic Characters of Leaves :

Apart from shape, size and colour, leaves are characterized by several microscopic
structures which help in their proper identification. Following are few diagnostic
characters of common occurrence.

[A] Stomata :

Epidermis of leaf shows different characteristics, e.g. cutical stomata, trichomes, water-
pore, cell inclusions, etc. A Stoma is a minute epidermal opening with following
characteristics.

(i) A central pore.

(i) Two kidney shaped similar cells containing chloroplasts known as guard cells and
varying number of subsidiary (epidermal) cells covering the guard cells.

Stomata perform two functions in the plant body. The primary and most important
function of stomata is gaseous exchange and the secondary function is transpiration.

It is not essential that each plant must have stomata. The leaves of bryophytes and
submerged leaves of aquatic parts do not contain stomata. Generally, stomata are present
in green parts of the plant (mostly leaves), but absent in roots. Apart from the leaves, they
are also present in the stems (ephedra), flowers (clove), and fruits (fennel). However, it is
generally observed that stomata are abundantly present in dicot leaves, In some cases,
they are present on the upper surface of leaves, while in others on lower surface only
(coca and cherry). In some, the stomata are present on both surfaces of the leaves (senna,
belladonna, datura etc.). The distribution of stomata between upper and lower epidermis
in dicot leaves shows great variation.

Types of Stomata : Depending upon the type of the guard cells and arrangement of
subsidiary cells, stomata are divided into four types.

1. Moss type.

2.  Gymnospermous type.
3. Gramineous type.

4. Dicotyledonous type.
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O Q

1. Piper bets! 2. Digitalis purpurea 3. Digitalis purpurea 4. Digitalis thapsi

5. Datura stramonium 6. Hyoscyamus niger 7. Cannabis sativa
Fig. 4.4 {b) : Examples of Glandular Trichomaes - Multicellular
2. Multicellular glandular trichomes :

1. Trichomes with unicellular head and unicellular staik, e.g. Digitalis purpurea.

2. Unicellular head and uniseriate multicellular stalk, e.g. Digitalis thapsi,
belladonna etc.

3. Multicellular head, multicellular, biseriate stalk, e.g. Santonica and plants of
Compositae, such as sunflower etc.

4. Unicellular stalk and biseriate head, e.g. Digitalis purpurea.

5. Short stalk with secreting head formed of rosette or club shaped cells, e.g. Mentha
species.

6. Trichomes with multicellular, multiseriate, cylindrical stalk and a rosette of
secretary cells, e.g. Cannabis sativa.

7.  Multicellular multisteriate head and multicellular uniseriate stalk, e.g. Indian
hemp and tobacco.

[C] Hydathode or special types of trichomes :

These are the organs of absorption or secretion of water developed in certain plants
e.g. Piper betel, London pride etc.

Emergences (Prickles) :

Emergences are also small outgrowths on the epidermal walls of the aerial parts of the
plants. They are epidermal and sub-epidermal in origin. They may be present on the stems
or fruits like trichomes. Emergences are not microscopic structures. They are hard many a
times, stout in nature and meant for plant protection.
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Il. BARKS

The secondary external tissues lying outside the cambium in stem or root of
dicotyledonous plants, are known as the bark.

Botanically, bark is also known as periderm. Periderm consists of three layers viz.,
cork (phellem) ; cork-cambium (phellogen) and secondary cortex (phelloderm).
Commercially, barks consist of all the tissues outside the cambium. A young bark includes
epidermis, cortex, pericycle and phloem. Barks are obtained from the plants by making
longitudinal and transverse incisions through the outer layers followed by peeling. Barks
may be obtained from stems or roots. Due to the excessive growth produced by the
cambium and cork cambium, the external tissues get tangentially stretched or torn and
hence, the epidermis is not found in the barks.

Characteristics of Barks :

Barks exhibit several morphological and microscopical characters. The morphological
characters need special attention, as they help in identification of the barks.

Shapes in Barks :

The shape or form of the bark is dependent upon the method adopted for its
preparation. It also depends on the type of incision made and the extent of any subsequent
shrinkage of the tissues. When the bark is removed from the large trees and dried under
pressure, the flats are produced, e.g. quillaia and arjuna. When the bark is removed from
the small branches due to shrinkage of the soft tissues, it tends to curve forming concavity
on the inner side, yielding curved pieces, e.g. wild cherry and cassia. If the concavity is
on the outer side of the bark, it is described as recurved, e.g. kurchi. When the shrinkage
of the tissues is to a greater extent and it forms deep trough or channel, it is called a
channelled bark, e.g. ashoka, Cinchona ledgeriana and cassia. in some cases, one edge of
a bark covers the other to form quill, e.g. cascara and cinnamon. If both the edges of the
bark roll independently forming quill, it is described as double quill e.g. Java cinnamon. In
some cases, one quill of a bark is put inside other quill to form a compound quifl, e.g.
cinnamon. Compound quill is a man-made shape of bark. It reduces the exposure of bark
to atmospheric conditions and also saves the space in transport (Fig. 4.5).

I = ~ m

Flat Curved Recurved Channelled

@ 6o ®

Quill Double quill Compound quill

Fig. 4.5 : Shapes in Barks
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Fractures in Bark :

The appearance shown by the transversely broken surfaces of the bark is known as
fracture. It is, sometimes, useful in identification of barks. The types of the fractures are as
follows.

When fractured surface is smooth, it is described as a short fracture (cinnamon and
kurchi). If the exposed surface exhibits small rounded appearance, it is described as a
granufar fracture (wild cherry and cassia). If, the broken surface shows the presence of
uneven projecting points, it is described as splintery fracture, as seen in cinnamon. The
presence of numerous fibres on the transversely broken surface is described as a fibrous
fracture (cinchona). If the exposed surface shows the arrangements of layers one over the
other, it is described as a laminated fracture, as observed in quillaia.

The various characters shown by the barks on the outer, as well as inner surface are
also diagnostically important. Amongst these, the colour, condition and presence of
several growths like lichens, mosses etc., are characteristic to each bark. The presence of
lenticels and development of cracks are additional characters of bark. Outer surface of the
bark shows presence of cracks and fissures, which are due to lack of elasticity or due to
increase in girth of the trees. Fissures are usually deep. Wrinkles, which are seen on outer
surface of the bark, result due to shrinkage of inside soft tissues. Furrows are troughs
between wrinkles. Inner surface of bark shows characteristics such as striations, which are
longitudinal and parallel lines. Transverse wrinkles present on inner surface are described
as corrugations.

Methods of Collecting Barks :

Barks are collected in a season when they contain maximum concentration of active
constituent. Cinnamon is collected in rainy season, while wild cherry is collected in
autumn. Following are the methods of collecting barks.

1. Felling method : This is a very old method of collecting barks. The tree is cut at
base and bark is peeled out. This method is not used at present commercially, since it
causes total destruction of trees.

2. Uprooting method : In this case, the roots of plant are dug out of soil and bark is
stripped off from roots and branches. This method is applied for collection of root bark of
cinchona in Java.

3. Coppicing method : In this method, the plant is allowed to grow for a definite
period and then it is cut off at specific distance from soil. The stumps, which remain in
ground are allowed to send shoots, which develop further independently yielding aerial
parts. These new parts are cut off and bark is collected from shoots. As compared to other
methods of collection of bark, this technique is more economical and less time-
consuming. It is, therefore, the method of choice for collecting harks commercially.
Cascara and cinnamon are collected by this method.
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Fig. 4.6 : Microscopic Structure of Bark

Microscopic characters of Barks :

General microscopic characteristics of barks are represented in Fig. 4.6. Depending
upon several factors such as exfoliation of bark or special technique of preparation of bark
for market as in case of cinnamon, histological structures may vary from bark to bark.

lll. STEMS

The stem is an ascending axis of the plant developed from the plumule. It consists of
nodes, internodes and buds and it gives rise to branches, leaves and flowers, The stem
may be aerial, sub aerial and underground. Depending upon the presence of mechanical
tissues, the stems may be weak, herbaceous or woody.

1. Weak stems : When the stems are thin and long, they are unable to stand erect
and hence may be one of the following types.

(a) Creepers or prostate stems : They grow flat on the ground without roots, e.g.
grasses, gokharu etc.

(b) Climbers : These are too weak to stand alone. They climb on the support with the
help of tendrils, hooks, prickles or roots, e.g. Piper betel, Piper longum.

(c) Twinners : These coil the support and grow further. They are thin and wiry, e.g.
Ipomoea and Phaseolus,

2. Herbaceous or woody stems : These are the normal stems and may be soft or
hard and woody, e.g. sunflower, sugarcane, ephedra etc.

IV. WOODS

In case of dicotyledonous plants, the tissues produced by cambium on inner side are
collectively known as wood. Thus, it consists mainly of secondary xylem and smaller
amount of other tissues. The cells forming these tissues are highly lignified. Commercially,
two types of wood are available, heart wood or duramen and sap wood or alburnum.

1. Heart wood : It consists of the innermost central region of dicot stem or root,
which is non-functioning, non-living and dark coloured part due to presence of several
chemical substances like tannins, pigments, gums, resins etc. It gives mechanical support,
e.g. sandal wood.
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2. Sap wood : It is the outer region of the wood, which is the only functional wood
conducting water and food material to plant and is lighter in colour, e.g. quassia.

The transverse section of wood shows, annual rings, which represent season's growth.
The wood formed in spring is known as spring wood, while the wood formed in winter is
known as autumn wood. In some cases annual rings are not marked due to absence of
seasonal interruption and hence they are known as false annual rings.

The wood in which spring vessels are arranged more or less in a ring, is described as
'ring porous wood', e.g. oak. When spring vessels are distributed uniformly throughout
'‘whole spring wood', the wood is described as 'diffuse porous wood' e.g. quassia. The
arrangement of fibres in wood also decides nature of the wood. When the fibres are
straight and arranged parallel, resulting in a smooth and uniform fracture, the wood is
described as 'straight grained-wood'. If fibres in the wood are arranged at an angle roughly
30°, the wood shall not break easily and result in an irregular and splintery fracture. It is,
then, described to possess inter-locked grain as in guaiacum.

V. FLOWERS
The flower is a modified shoot meant for production of seeds.

A typical flower consists of four different circles (whorls) arranged in a definite
manner. A flower is built upon stem or pedicel with the enlarged end known as thalamus
or receptacle. The four whorls of the flowers can be described as under :

1. Calyx : It is the outermost whorl of flower and is generally green in colour. The
individual member of calyx is called sepal.

2. Corolla : It is the second whorl of flower and is either white or bright coloured.
Each member of corolla is known as petal. The number of petals varies with the type of
flower.

3. Androecium : It is the third circle of flower and constitutes the male part. The
individual component is called as stamen and each stamen consists of filament, anther
and connective,

4. Gynoecium : This is the fourth circle of the flower and constitutes the female part.
Each component is known as carpel or pistil and is made of stigma, style and ovary.

In pharmacognosy, the drugs to be studied as flowers are either entire flowers in
botanical sense or the inflorescence or single part of the flower, used medicinally. The
following are few examples of different parts of flowers.

1. Inflorescence

(@) Raceme Digitalis, mustard.

(b) Panicle (compound raceme)  Goldmohar.

(c) Capitula (Head) Chamomile, arnica,  artemisia, sunflower,
pyrethrum.

(d) Umbel Caraway, fennel.

(e} Cymose Jasmine

() Hypanthodium Fig
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2. Stigmas Saffron

3. Corolla and stamens Elder flowers.

4, Petals Rose, red poppy.
5. Flower buds Cloves.

Collection and Drying of Flowers :

For pharmaceutical purposes, flowers are dried in shade, so as to retain their colour
and volatile oil content, if any. They are collected in dry weather and preferably during
morning hours.

Vi. FRUITS

The phanerogams are said to be matured, when they reach the flowering stage. The
ovules of the flowers, after fertilization, get converted into seeds, whereas the ovary wall
develops further to form the protective covering over the seeds, which is known as fruit. In
botany, this particular coating is also called pericarp.

Pericarp consists of three different layers.

1. Epicarp : It is the outermost coating of the pericarp and may be thin, thick or
woody.

2. Mesocarp : A layer in-between epicarp and endocarp, may be pulpy or made up
of spongy parenchymatous tissue.

3. Endocarp : The innermost layer of the pericarp, may be thin, thick or even
woody.

It is not necessary that the fruits should have seeds. If the ovules do not fertilize, the
seedless fruits are formed. Depending upon the number of carpels present in the flowers
and other structure, the fruits fall into following categories :

1. Simple fruits,
2. Aggregate fruits, and
3. Compound fruits.

1. Simple fruits : These are formed from the single carpel or from syncarpous
gynaecium. Depending upon the mesocarp, whether it is dry or fleshy, they are classified
as dry fruits and fleshy fruits. Dry fruits are further classified into dehiscent and
indehiscent fruits.

2. Aggregate fruits : These fruits are formed from many carpels or apocarpous
gynaecium.

3. Compound fruits : In this particular case, many more flowers come together and
form the fruits.

False Fruits : Sometimes, apart from the ovary the other floral parts like thalamus,
receptacle or calyx grow and form the part of the fruit and such a fruit is known as false
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