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General Introduction: The Scope of Pharmacognosy, Definitions & Basic 

Principles Pharmacognosy 

 

Pharmacognosy: Is the study of medicinal products in their crude or unprepared 

form. The word derived from the Greek words Pharmakon (drug), and gnosis or 

(knowledge). 

 

Pharmacognosy: is a subject to identify or authenticate the plant parts using 

macroscopical, anatomical & phytochemical characters, and it includes the 

study of the physical , chemical , biochemical and biological properties of drugs, 

drug substances or potential drugs or drug substances of natural origin as well as 

the search for new drugs from natural sources. 

 

Although pharmacognosy is principally concerned with plant materials, there are 

some animal products which are traditionally encompassed within the subject 

such as (beeswax, gelatin, wool fat, Vitamins…. etc.). In addition to that the 

antibiotics, hormones and others may be also involved; Marine organisms 

(Plants & Animals) which have special potent pharmacological actions are now 

paid high attention in the search for new drugs. 
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There are some materials having no pharmacological action but have interest to 

pharmacognosists are (Natural fibers, Flavoring and suspending agents, 

colorants, disintegrates, stabilizers, and filtering and supporting media. Also, 

there are other materials that have natural associations with the subject are 

(Poisonous & Hallucinogenic plants, allergens herbicides, insecticides & 

molluscicides). 

 
Pharmacognosy Science Concerned with Studying the Following Subjects: 

1- Taxonomy of plants & the natural sources of drugs. 

2- Distribution of natural products in the world. 

3- Description of plants such as: Tree (Salix), Shrub (Catharanthus) 

Perennial (Peppermint). 

4- The active constituents from natural sources (Act ive groups)  

like:(Glycosides, Alkaloids, Volatile Oils, Tannins, etc.). 

5- The biosynthesis & storage places of the active constituents in 

organisms (Plants, animals …. etc.). 

6- The part which used from the natural sources in medicine and pharmacy 

as: Leaf (Mint, Digitalis), Roots (Liquorice), Seeds (Coffee bean) 

, Bark (Cinnamon). 
 

7- Collection & Storage of the part used. 

 

8- Physical, Chemical & Biological properties of the scribed for a limited 

duration active constituent. 

9- The Correct prescription of natural drug in the treatment of the disease. 
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Definitions & Basic Principles 

 Pharmacopoeia: BP (British Pharmacopoeia) is a book containing 

directions for the identification of samples and the preparation of 

compound medicines and publishing by the authority of a government or 

medical or pharmaceutical society. 

 

 Drug: is a substance of a natural or synthetic origin having medicinal or 

pharmacological properties. 

 
 Crude Drugs: are natural substances of plant or animal origin which has 

not exposed to any process except collection & drying. 

 
 

 Natural substances: substances found in nature which consist of the 

whole plant or plant parts or from animal origin. 

 
 

Sources of natural products 
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 Extract: Is a substance made by extracting a part of a raw material, often 

by using a solvent such as Ethanol or Water. 

 
 Extractives (derivatives): are the main constituents of the plant prepared 

by different methods such as (extraction, distillation, sublimation or 

other means) 

 

Ex:The plant Mint is a ( Natural substance ) , the leaf of this plant ( also 

natural substance ) , after drying , dried leaf ( also natural substance ) , 

dried leaf is considered crude when expressed to drying process is stilled 

as found in nature ( There are no changes have been made to their 

molecular structure ) . Dried leaves are considered as crude drug when 

they used to treatment the disease (like stomach inflation pain). 

Dried leaf when exposed to extraction process, extractives like Menthone 

(this is one of the principal constituents in the dried leaf), and also this 

extractive is used to treat the above disease or disorder. 
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Drugs from Natural Sources, Crude drugs, Official and 

Non – Official Drugs 

 

 Natural Product: have played an important role throughout the world in 

treating and preventing human diseases. Natural product medicines have 

come from various materials including earthly plants, earthly 

microorganisms, organisms etc. Historical experiences with plants as 

therapeutic tools have helped to introduce single chemical entries in 

modern medicine. About 40% of the drugs used are derived from natural 

sources. Most are pure substances which are isolated from various 

organisms & used directly or after chemical modification.

 
 Drugs from Natural Sources (Acacia, Indian Liquorice, Zaafran, 

Hyoscyamus Niger). 

 

 Crude drug: They are plants or animal drugs that consist of natural 

substances that have undergone only the processes of collection and 

drying.
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Drugs are obtained from six major sources: 

 Plant sources

 Animal sources

 Mineral/ Earth sources

 Synthetic sources \ Semi synthetic sources

 Microbiological sources

 Recombinant DNA technology

 
 

 Plant Sources: Plant source is the oldest source of drugs. Most of the 

drugs in ancient times were derived from plants. Almost all parts of the 

plants are used i.e., leaves, stem, bark, fruits and roots.
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Leaves: - 

 The leaves of Digitalis purpurea are the source of Digitoxin and Digoxin, 

which are cardiac glycosides. 

 Leaves of Eucalyptus give oil of Eucalyptus, which is important 

component of cold & cough syrup. 

 Tobacco leaves give nicotine. 

 Atropa belladonna gives atropine. 

 

Flowers: 

 Poppy Papaver somniferum gives morphine (opioid). 

 Vinca rosea gives vincristine and vinblastine. 

 Rose gives rose water used as tonic. 

 

Fruits: 

 Senna pod gives anthracine, which is a purgative.
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     Seeds: 

 Seeds of Nux Vomica give strychnine, which is a CNS stimulant. 

 Castor seeds give castor oil. 

 

Roots: 

 Ipecacuanha root gives Emetine, used to induce vomiting as in accidental 

poisoning. It also has amoebicidal properties. 

 Rauwolfia serpentina gives reserpine, a hypotensive agent, i.e. used for 

hypertension treatment. 

 

Bark: 

 Cinchona bark gives quinine and quinidine, which are antimalarial drugs 

and quinidine also has antiarrhythmic properties. 

 Atropa belladonna gives atropine, which is anticholinergic. 

 Hyoscyamus niger gives Hyosine, which is also anticholinergic. 

 

Stem: 

 Chondrodendron tomentosum gives tuboqurarine, which is skeletal 

muscle relaxant, used in general anaesthesia. 
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 Animal Sources

 Pancreas is a source of Insulin, used in treatment of Diabetes. 

 Urine of pregnant women gives human chorionic gonadotropin (hCG) 

used for the treatment of infertility. 

 Sheep thyroid is a source of thyroxin, used in hypothyroidism. 

 Cod liver is used as a source of vitamin A and D. 

 Anterior pituitary is a source of pituitary gonadotropins, used in treatment 

of infertility. 

 Blood of animals is used in preparation of vaccines. 

 

 Stomach tissue contains pepsin, which is digestive juice used in treatment of 

peptic diseases in the past. Nowadays better drugs have replaced them.
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 Mineral/ Earth sources

A. Metallic and Nonmetallic sources: 

 Iron is used in treatment of iron deficiency anaemia. 

 Mercurial salts are used in Syphilis (bacterial infection). 

 Zinc is used as zinc supplement. 

 Zinc oxide paste is used in wounds and in eczema. 

 Iodine is antiseptic. 

 Gold salts are used in the treatment of rheumatoid arthritis. 

 

B. Miscellaneous Sources: 

 Fluorine has antiseptic properties. 

 Borax has antiseptic properties as well. 

 Selenium as selenium sulphide is used in anti-dandruff shampoos. 

 Petroleum is used in preparation of liquid paraffin. 
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 Synthetic sources \ Semi synthetic sources

A. Synthetic Sources: 

 When the nucleus of the drug from natural source as well as its chemical 

structure is altered, we call it synthetic. (Chemical substances produced 

artificially in a laboratory). 

 Examples include Emetine Bismuth Iodide. 

 

 

 

B. Semi Synthetic Source: 
 

 When the nucleus of drug obtained from natural source is retained but the 

chemical structure is altered, we call it semi-synthetic. (Semi-synthetic drugs 

are substances that are found in nature, can be ingested in their natural state 

for its pharmacological effect, but can also be chemically processed to 

produce a different (more potent) synthetic drug). 

 Examples include Apomorphine, Diacetyl morphine, Ethinyl Estradiol, 

Homatropine, Ampicillin and Methyl testosterone. 

 Most of the drugs used nowadays (such as antianxiety drugs, anti-

convulsant) are semisynthetic forms.
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 Microbiological Sources:

 Penicillium notatum is a fungus which gives penicillin. 

 Actino bacteria give Streptomycin. 

 Aminoglycosides such as gentamicin and tobramycin are obtained from 

streptomyces and micromonosporas. 

 
 Recombinant DNA technology: 

Recombinant DNA technology involves using enzymes and various 

laboratory techniques to manipulate and isolate DNA segments of interest. 

This method can be used to combine (or splice) DNA from different 

species or to create genes with new functions. The resulting copies are 

often referred to as recombinant DNA. Such work typically involves 

propagating the recombinant DNA in a bacterial or yeast cell, whose 

cellular machinery copies the engineered DNA along with its own. 

Advantages: 

 Huge amounts of drugs can be produced. 

 Drug can be obtained in pure form. 

 It is less antigenic. 
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Disadvantages: 

 Well-equipped lab is required. 

 Highly trained staff is required. 

 It is a complex and complicated technique. 
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 Official drug: Drugs that have been included in the official pharmacopeia 

or standard book of medicine are called official drugs, for example:

 Acacia is an official drug according to BP and USP. 

 Belladonna leaf is an official drug according to USP. 

 
 

 Unofficial drug: Drugs that have been included in previous 

pharmacopeia but the current issue has omitted are said to unofficial 

drugs, for example: Veratrum used in cardiac pressure. It is cancelled 

from pharmacopeia by drug rule. It will never appear in the pharmacopeia.

 
 Nonofficial drug: Drugs that have never been included in the 

pharmacopeia are called nonofficial drug. This drug may be under 

research and investigation and may become official in future, for 

example: Steroidal alkaloid from Marsclenia tinctoria is an example of 

nonofficial drug.
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Classification of Natural Products 

 
 

 Because of their wide distribution the arrangement of classification in a 

definite sequence is necessary to understand easily. Although each system 

of classification has its own advantages and disadvantages, but for the 

purpose of study the drugs are classified in the following different ways: 

 
 Alphabetical classification

 Morphological classification

 Taxonomical classification

 Pharmacological classification

 Chemical classification

 Chemo-taxonomical classification

 
 

 Alphabetical classification

The crude drugs are arranged according to the alphabetical order/form of 

their Latin and English names. Some of the Pharmacopoeias and reference 

books which classify crude drugs according to this system are as follows. 

1) Indian Pharmacopoeia (IP) 1955 (Latin) 

2) Indian Pharmacopoeia (IP) 1966 (English) 

3) British Pharmacopoeia (BP) (English) 

4) British Pharmacopoeia Codex (BPC) (English) 

5) United States of Pharmacopoeia (USP) (English) 

6) European Pharmacopoeia (Latin) 
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Advantages: 

► It is simple method, in this system location, tracing and addition of the 

drug is easy. 

► No technical person is required for handling the system. 

Disadvantages: 

► Scientific nature of the drug cannot be identified by this method, whether 

they are organised or unorganised drug. 

► This system does not help in distinguishing the drugs of plant, animal and 

mineral source. 

Examples: Acacia, Agar, Benzoin, Beeswax, Cinchona, Cinnamon, Digitalis, 

Datura, Ephedra, Fennel, Ginger, Isapagol, Jalap, Kino, Linseed, Mustard, 

Nutmeg, etc. 

 
 Morphological classification

Here the crude drugs are arranged (Grouped) according to the part of the 

plant or animal represented into organised (Cellular) drugs and 

unorganised (Acellular) drugs. 

 
1) Organised (Cellular): Drugs are the direct parts of the plant and are 

divided into leaves, barks wood, root, rhizome, seed, fruit, flower, 

stem, hair and fibers. 
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2) Unorganised (Acellular): • Drugs are the products of plant, animal and 

mineral source and they are divided into dried latex, dried juice, dried 

extracts, gums, resins, fixed oils and fats, waxes, volatile oil, animal 

products, minerals (Solids, liquids, semi solids etc.). 
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Advantages: 

► This system of classification is more convenient for practical study 

especially when the chemical nature of the drug is not clearly understood. 

► This type of classification is very useful in identifying the adulterants 

used. 

Disadvantages: 

► It does not give an idea about biological source, chemical constituents and 

uses. 

► When different parts of the plant contain different chemical constituents, 

it is difficult to classify them. 

 
 Taxonomical classification

In this system the drug is arranged according to taxonomical studies. The 

drugs are arranged according to their phylum, order, family, genus and 

species. It is purely a type of botanical classification or biological 

classification and restricted mainly to crude drugs from plant source. 
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Advantages: 

► Easy for the classification of crude drugs. 

Disadvantages: 

► The system is criticized for its failure to recognize the organized / 

unorganized nature of crude drugs in their morphological studies. 

► The system fails to face into an account chemical nature of active 

constituent and therapeutic significance of crude drugs. 

► The drugs obtained from plants having alternate leaves, flowers, seeds, 

capsules (Hyocyamus, Datura, Bellodonna, Stromonium) are considered 

with other members of solanaceae. 

 

 Pharmacological classification

Pharmacological classification of crude drugs: • Here, the crude drugs are 

grouped according to pharmacological action (Therapeutic action) of their 

chief active constituent (most important) or therapeutic uses. 
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Advantages: 

► The special advantage is that if even chemical constituents of the crude 

drugs are not known they can be classified properly on the basis of 

therapeutic or pharmacological uses. 

Disadvantages: 

► Regardless of morphology, taxonomical status or chemical nature, the 

drugs are grouped together, provided they exhibit similar pharmacological 

uses. 

► Ex: Senna, Castor oil, Jalap, Colocynth are grouped together as 

purgatives/laxatives because of their common pharmacological action. 
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 Chemical classification

Here, the crude drugs are divided into different groups according to the 

chemical nature of their most important constituent present in the drug to 

which the pharmacological/therapeutic activity of drug is attributed. 

 

Advantages: 

► Chemical constituents are known. 

► Medicinal uses are known. 

Disadvantages: 

► Drugs of different origin are grouped under similar chemical titles. 

► This type of classification makes no proper placement of drugs containing 

two different types of chemicals. 

► Ex: Certain drugs are found to contain alkaloids and glycosides 

(Cinchona), Fixed oil and volatile oil (Nutmeg) of equal importance 

together and hence it is difficult to categorize them properly. 
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 Chemo-taxonomical classification

In this system of classification, the equal importance is given for taxonomical 

status and chemical constituents. There are certain types of chemical 

constituents which are characteristics of certain classes of plants. 

Ex: Tropane alkaloids generally occur in most of the members of Solanaceae. 

Ex: Volatile oils occur in the members of Umbelliferae and Rutaceae. 
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Plant Nomenclature & Taxonomy 

The present plants nomenclature depends on the binomial system that belong to 

the great Swedish biologist Linnaeus ( 1707- 1778 ) , In binomial nomenclature, 

the scientific name of any plant is of two parts in which the first name denotes 

the genus ( genetic name ) , that begins with a capital letter , while the second ( 

specific name ) denotes the species and begins with a small letter . 

 

The specific name is usually chosen to indicate some striking characters of the 

plant. The name of the work providing the rules and recommendations for plant 

nomenclature is International Code of Botanical Nomenclature (ICBN). 
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It will be noted that in Pharmacopoeias & in research publications botanical 

names are followed by the names of the Scientists or botanists for example 

Swedish botanist Carolus Linnaeus. These refer to the botanist who first 

described the species or variety. 

  

Botanical Systems of Classification: 

The first method used for plant classification by morphological (size, form, 

texture) and physical properties. Not used much today, but its influence is still 

very apparent. These systems characteristics are classified using 7 categories, 

from general to specific. 

Categories: 

 Kingdom 

 Phylum (division) 

 Class 

 Order 

 Family 

 Genus 

 Species 

 

Taxonomic Characters: 

1) Morphology  

Plant growth habit, leaf arrangement and shape, flower and fruit 

characteristics. 

2) Anatomy  

Secondary xylem characteristics, epidermis including trichomes and 

stomata. 
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3) Palynology  

Pollen characteristics including size, shape, aperture and exine 

sculpture. 

4) Cytology 

 The chromosome number, structure and habit. 

5) Chemical and molecular 

 Alkaloid, phenolic and amino acids contents, protein and enzyme. 

 

Chemical Plant Taxonomy: 

This system of classification relies on the chemical similarity of a taxon; i.e.it is 

based on the existence of relationship between constituents in various plants. 

It is the latest system of classification that gives more scope for understanding 

the relationship between chemical constituents, their biosynthesis and their 

possible action. “Study of the chemical variation in a diversity of organisms, and 

their relationships.” 

 

Purpose of chemotaxonomy  

The evidence is used in classification of plants into 2 main purposes. 

1) To improve the existing system of plants differentiation. 

2) To develop the present-day knowledge of natural relationship of plants.  

Three broad categories of compounds are used in chemotaxonomy: 

1) Primary metabolites 

2) Secondary metabolites  

3) Semantides 

Primary metabolites are parts of vital metabolic pathways, most of them are of 

universal occurrence and are utilized by the plant itself for growth and 

development. Ex: Starch, chlorophyll, citric acid, aconitic acid, etc.  
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Secondary metabolites present in plant, is used for protection and defence. Eg: 

Glycoside, alkaloid, volatile oil, flavonoid and plant phenol. 

 

Semantides: information carrying molecules, DNA, RNA, proteins. 

 

The phenolics, alkaloids, terpenoids and non-protein amino acids, are the four 

important and widely exploited groups of compounds utilized for 

chemotaxonomic classification. 

These groups of compounds exhibit a wide variation in chemical diversity, 

distribution and Function. 
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Production of Crude Drugs 

(Collection, Drying and Storage) 

Production of Natural Drugs: 

Drugs from commercial markets and drug establishment, this process include 

three steps: - 

1- Collection 

2- Drying            

3- Storage 

 

1) Collection of the Crude drugs  

The plant parts which used for healing diseases are collected from the cultivated 

plants in the farms by means of skilled workers as in case of (Belladonna, 

Digitalis and Cinchona plants), while other drugs such as (Black pepper, Henna) 

are collect by means of un skilled workers. The collection process affected by 

some important factors as: 

1- Season of the collected plant.  

2- Plant age. 

3- Daily weather. 

4- The stage of the physical maturity of the plant part used. 

Naturally all of these factors affect the (Quality & Quantity) of the active 

constituents of the part used.  
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Examples for each factor: 

Factor (1)  

Season of the collected plant 

Ex 1: - The corms of Colchicum plants in summer season contain a high 

concentration of the poisonous compound (Colchicine), while during winter & 

spring seasons we can see that such compound disappears, and for this reason 

the collection of the corms in winter and spring use for eating. 

Ex 2: - We find that the leaves of (Peppermint, Eucalyptus & spearmint) plants 

during spring season they contain a high concentration of (Volatile oils), while 

during summer & winter we find that the concentration of these oils becomes 

lower. 

 

Factor (2) 

The plant ages 

Ex 1: Cinchona trees possess high concentration of the alkaloid (Cinconin) in 

their barks when they are within (6-9) years old. 

Ex 2: The bark of the Cinnamon plants can be collected when the plants become 

(8 years old). 

 

Factor (3) 

Daily weather 

Ex 1: Cinnamon bark collected in humid weather in order to help the separation 

process of the bark from the stems.   

Ex 2: The Gums are collected in dry weather to avoid moistened.  

Ex 3: The flowers of (Roses, Marigold and Crag ford) plants collected before the 

sun rise in order to maintain their Volatile oils. 
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Factor (4) 

The degree of Physiological Maturity of Plant Part used 

Ex 1: The leaves of (Digitalis, Tobacco & Senna) collected when they are in 

their full physiological maturity stage.  

 

2) Drying 

    By this process we can remove moisture from plant material for: 

1- Preventing the Microorganisms growth. 

2- Facilitating grinding process. 

3- Inhibiting of some enzymes & reactions which can convert some of the         

plant constituents from active to in active state. 

Note 

To stop the enzymatic processes the water content must be brought down to 

about 10%. 

 

Conversion of some constituents from inactive to active state 

Examples: -   

1- In vanilla pods: - the pods of Vanilla plants must be dried at moderate 

temperature to convert the (Glucovanilla) in to (Vanillin) flavoring agent. 

2- In Digitalis leaves: - we must dry at moderate temperature to convert the 

primary glycosides in active compounds (Purpurea glycosides A & B) into 

active compounds like (Digitoxin & Gitoxin). 

 

 

 

 

 

 

 



4 
 

General preparation & Successful drying involve the following points: - 

1- Controlling the temperature 

2- Regulation the air flow 

3- The true period of drying 

But in other cases the drying process is not necessary for the part used in case of 

the plants that containing Volatile Oils in order not to lose the oils .Therefore the 

plant parts which contain Volatile Oils must be either drying in shade (at room 

temperature 25°C) or store under either frozen or distilled immediately at the 

time of collection. In case of Caffeine compound the drying process doesn't 

affect the quality & quantity of the active constituents. 

 

Methods of Drying: -  

1- Open air drying: -  

 This is done either by: 

A) Under the Sun light: used for crude drugs which are not affected by the 

light and high temperatures ex: Black pepper 

B) Under Shade: for crude drugs which are affected by light & high 

temperature ex: fruits of Opium in (Papaver somniferum). 

 

2- Artificial drying: - 

This type of drying is made by using the (Oven) instrument and by this 

instrument (the temperature and drying period) can be controlled, after this step 

we must make the garbling process in order to remove the external matter (Other 

parts of the plant with dirt and any adulterants added) this process can be make 

during the collection, but it must be made after drying the crude drugs and 

before they are packaged. 
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3) Storage: - 

        Most of the crude drugs are stored at temperature (20–25°C) in closed 

containers for a period of time depending on the type of these drugs. 

Storage should be done in 

1- Light proof. 

2- Moisture proof. 

3- Closed containers. 

4- Should not be stored in wooden boxes or drawers and never in paper 

containers because the drug will deteriorate by moisture and also attacked by 

insects, rats and mice; so, few drops of chloroform and carbon tetrachloride are 

very useful for preventing insect attack. 

Digitalis and ergot need low moisture content so they should be kept with 

calcium oxalate. Ergot contains alkaloid chitin and fixed oil which become 

rancid in the presence of moisture. 

 

 

Deterioration  

The primary factors which must be considered in relation to drug deterioration 

are moisture content, temperature, light and presence of oxygen, when these 

conditions are suitable for living organisms for example bacteria, mold, insects 

will rapidly multiply be using drug as a source of nutrient. 

 

1-Humidity: humidity in 10-12 % moisture may be sufficient to activate 

enzymes present in the leaves and bring about decomposition of the glycosides. 

Other drugs which contain mucilage quickly absorb moisture and become a 

sticky mass. 
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2-Temperature: an increase in temperature in combination with moisture may  

a- Accelerate enzyme activity. 

b- Large temperature rise will lead to a loss of volatile constituents ex: 

volatile oils. 

c- In case of absorbent cotton wool cause a reorientation of the small amount 

of fatty material present leading to no or lower absorbency. 

 

3- Sun light: direct sun light can cause: 

a- Produce bleaching of leaves and flowers. 

b- Decomposition of certain constituents ex: vitamins in cod-liver oil. 

 

4- Oxygen: this factor assists in the resinification of volatile oils and in the 

rancidification of fixed oils. 
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                                   Pharmacognosy 

                                            Lec.6 

2nd Class, 2nd Semester                  By: Assist. Lect. Sara k. Baderden 

Phytochemistry: - is in the strict sense of the word the study of 

phytochemicals. These are chemicals derived from plants. 

 In a narrower sense the terms are often used to describe the large 

number of secondary metabolic compounds found in plants.  

Many of these are known to provide protection against insect attacks 

and plant diseases. They also exhibit a number of protective functions 

for human consumers. 

Techniques commonly used in the field of Phytochemistry 

are:- 

1) Extraction of Plant Materials. 

2) Isolation and Separation of Constituents. 

3) Chromatography Techniques. 
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Extraction of Plant Materials 

The choice of extraction procedure depends on:- 

a) The nature of the plant material.  

b) The components to be isolated. 

 

 Dried materials are usually powdered before extraction. 

 Fresh plants for example leaves…. etc. can be macerated with a 

solvent such as alcohol and also particularly useful for stabilizing 

fresh leaves by dropping them into the boiling solvent.  

 Alcohol is a general solvent for many plant constituents (most 

fixed oils excepted) and as such may give problems in the 

subsequent elimination of pigments, resins, etc. 

 Water immiscible solvents are widely used-light petroleum 

(essential and fixed oils. steroids), ether and chloroform (alkaloids, 

quinones). 

 The extractions of organic bases (e.g. alkaloids) usually necessitate 

basification of the plant material if water-immiscible solvent is to 

be used; for aromatic acids and phenols acidification may be 

required.  

 Extraction itself may be performed by repeated maceration with 

agitation, percolation or by continuous extraction (e.g. in a Soxhlet 

extractor). 

 Special methods for volatile oils, such as the enfleurage process.  

 Ultrasound may enhance the extraction process for some plant 

materials and the BP uses this in the preparation of a 50% ethanolic 

solution of opium for the assay of alkaloids. 
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A-Spouted bed extraction 

 In the certain instances; Annatto is composed of a natural reddish-yellow 

pigment, which is commonly used in the food, cosmetic and 

pharmaceutical industries. This pigment is easily extracted from Bixa 

orellana seeds by particle impact and attrition rather than by solvent 

extraction.  

The conical spouted bed extractor has been investigated for annatto 

production. Basically it consists of a cylinder tapered at both ends and 

containing the seeds at the lower end through which a jet of hot air is 

forced. Seeds and pigment-loaded fine particles are propelled into the 

space above from whence the seeds fall back to be recirculated and the 

annatto powder moves to a cyclone from which it is collected. 
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B-Supercritical fluid extraction 

The main advantages of using supercritical fluids for extractions is that 

they are inexpensive, contaminant free, and less costly to dispose safely 

than organic solvents. For these reasons supercritical fluid CO2 is the 

reagent used to extract caffeine from coffee. 

Water:  Critical conditions for Temperature (Tc) and Pressure (Pc) are 

374°C and 220 atmospheres, CO2:  Tc = 31, Pc = 74 atm. 

 

A supercritical-fluid extractor consists of:- 
1) A tank of the mobile phase, usually CO2. 

2) A pump to pressurize the gas. 

3) An oven containing the extraction vessel. 

4) A restrictor to maintain a high pressure in the extraction line. 

5) A trapping vessel.  

6) Analytes are trapped by letting the solute-containing supercritical 

fluid decompress into an empty vial, through a solvent, or onto a 

solid sorbent material. 
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Examples involving the extraction of phytochemicals with 

supercritical carbon dioxide follow: 

 Decaffeinating of coffee and tea 

 Extraction of essential oils (vegetable and fish oils( 

 Extraction of flavors from natural resources (nutraceuticals( 

 Extraction of ingredients from spices and red peppers 

 Extraction of fat from food products 

 Fractionation of polymeric materials 

 Extraction from natural products. 

 

 

 

 

 

 

 



6 
 

C- Solid Phase Microextraction (SPME) 

Solid phase microextraction is a quick and easy sample preparation 

technique that extracts organic analytes from a matrix onto a stationary 

phase. This is a fast and solvent-free or very small amount of solvent 

used, adsorption/desorption technique. 

 

 

 

 

 

 

 

1) SPME device and sample vial. 

2) Introduction of septum-piercing needle of the SPME device into 

the sample vial. 

3) Direct immersion of the fiber into the sample solution. 

4) Extraction of analytes to the fiber. 

5) Moving the fiber back into the needle. 

6) Detachment of the SPME device from the sample vial. 
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Separation and isolation of plant constituents 

The most difficult operation in phytochemical research is to isolate & 

purify plant constituents. 

Techniques of separation and isolation  

1) Sublimation 

2) Distillation 

3) Fractional liberation 

4) Fractional crystallization 

 

1) Sublimation 
The change from a solid to gas without entering liquid phase, 

Sublimation is sometimes possible on whole drugs for e.g. 

isolating caffeine from tea; Modern equipment uses low 

pressures with a strict control of temperature. 
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2) Distillation 
Is a method of separating mixtures based on differences in 

volatility of components in a boiling liquid mixture. 

1) FRACTIONAL DISTILLATION:  traditional method of 

separation of constituents of volatile mixtures (isolation 

of components of volatile oils) 

 

2) STEAM DISTILLATION:  used to isolate volatile oils 

and hydrocyanic acid from plant material. 
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3) Fractional liberation 

Some groups of compounds can be fractionally isolated (liberated) from 

mixture. 

E.g.  A mixture of alkaloid salts in aqueous solution         Treat with 

aliquots of alkali  liberates the weakest base first, followed by the 

liberation of other bases in an ascending order of basicity. 

IF:  The mixture is shaken with an organic solvent after each addition, 

and then a fractionated series of bases will be obtained. 

 

4) Fractional crystallization 

A process to separate different solutes from a solution. 

This method is commonly used in traditional isolations & is still valuable 

for the resolution of mixtures which would otherwise be intractable  . 

The method exploits the differences in solubility of the components of a 

mixture in a particular solvent. 

Often, derivatives of the particular components are employed (e.g. 

picrates of alkaloids, osazones of sugars). 
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                                      Pharmacognosy 

                                              Lec.7 

2nd Class, 2nd Semester                   By: Assist. Lect. Sara k. Baderden 

Chromatography: - 

 Chromatography is a technique for separating mixtures into their 

components in order to analyze, identify, purify, and/or quantify 

the mixture or components. 

 

Chromatography is used by scientists to: 

 Analyze: examine a mixture, its components, and their relations to 

one another. 

 Identify: determine the identity of a mixture or components based 

on known components. 

 Purify: separate components in order to isolate one of interest for 

further study. 

 Quantify: determine the amount of the mixture and/or the 

components present in the sample. 
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Simplified Definition: 

Chromatography separates the components of a mixture by their 

distinctive attraction to the mobile phase and the stationary phase.  

Explanation: 

 Compound is placed on stationary phase. 

 Mobile phase passes through the stationary phase. 

 Mobile phase solubilizes the components. 

 Mobile phase carries the individual components a certain distance 

through the stationary phase, depending on their attraction to both 

of the phases. 
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Chromatography terms 

 Stationary phase: material in the column or the layer on the plate. 

 Mobile phase: solvent (often a mixture) that percolates through the 

stationary phase. 

 The eluate: is the combination of the mobile phase and the 

analytes. 

 The eluent: is the portion of the mobile phase, which carries the 

sample components with it. 

 Elution volume (Ve): the volume of mobile phase that must pass 

through a chromatographic column, after sample application. 

 Retention time (tR): is the time it takes a solute to travel through 

the column. 

 Polarities: determines the distribution of solutes between phases. 

The stationary and mobile phases must have a polarity suitable for 

sample. 

 Protic solvent is a solvent that has a hydrogen atom bound to an 

oxygen (as in a hydroxyl group). Conversely, Aprotic solvents 

doesn’t have hydrogen atom. 
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 Normal phase chromatography: the stationary phase is polar and 

the mobile phase is nonpolar. A typical stationary phase for 

normal-phase chromatography is silica. In normal-phase 

chromatography, the least polar compounds elute first and the most 

polar compounds elute last. The mobile phase consists of a 

nonpolar solvent such as hexane. 

 Reverse-phase chromatography: the stationary phase is nonpolar 

and the mobile phase is polar. Stationary phases for reversed phase, 

alkyl hydrocarbons are preferred. The mobile phase consists of a 

polar solvent such as methanol and the most polar compounds elute 

first with the most nonpolar compounds eluting last. 
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 Isocratic conditions: mixture of mobile phase composition that is 

constant. 

 Gradient: varying composition of mobile phase controlled by a 

programmed valve connected to the solvent reservoirs. 
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 Eluotropic strength: power to move solutes along the 

column/plate/paper 

 Resolution: describing how well two peaks are separated. Good, 

partial or poor resolution 

 Baseline: a flat line at the bottom of chromatogram.  

 Calibration: a series of standards of known concentration, which 

the peak area values are plotted against the concentrations. Use the 

calibration graph to find the concentrations of samples of unknown 

concentration. 
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Types of Chromatography:- 

1) Planar Chromatography 

a) Paper Chromatography: separates dried liquid samples with a 

liquid solvent (mobile phase) and a  paper strip (stationary 

phase). 

b) Thin-Layer Chromatography (Adsorption Chromatography): 

separates dried liquid samples with a liquid solvent (mobile 

phase) and a glass plate covered with a thin layer of alumina or 

silica gel (stationary phase). 

2) Column Chromatography 

A) Liquid Chromatography: separates liquid samples with a liquid 

solvent (mobile phase) and a column composed of solid beads 

(stationary phase). 

a) Fast protein liquid chromatography 

b) Ion exchange chromatography 

c) Gel permeation  chromatography 

d) Affinity chromatography 

      B) High Performance Liquid Chromatography HPLC 

C) Gas Chromatography: separates vaporized samples with a carrier 

gas (mobile phase) and a column composed of a  liquid or of 

solid beads (stationary phase). 

a) Gas-liquid chromatography 

b) Capillary column gas chromatography 
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Paper chromatography 

 Although it has been for a large part been replaced by TLC, it still 

remains the method of choice for the separation of some types of 

compounds. 

 The ratio between the distance travelled on the paper by a 

component of the test solution & the distance travelled by the 

solvent is termed the RF value.  Under standard conditions, this is a 

constant for the particular compound. 

 The solution to be separated is applied as a spot near one end of a 

prepared filter-paper strip the paper is then supported in an airtight 

chamber which has an atmosphere saturated with solvent & water, 

and a supply of the water-saturated solvent. 

 

 The best solvents are those which are partially miscible with water 

(phenol, n-butanol& amyl alcohol). 

 Either the paper may be dipped in the solvent mixture so that the 

solvent travels up the paper (ascending technique) or a trough of 

solvent may be supported at the top of the chamber so it travels 

down the paper (descending technique). 

 

                 Ascending Technique           Descending Technique 
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 As the solvent moves, the compounds also move along the paper at 

varying rates, depending on the differences in their partition 

coefficients between stationary & mobile phases. 

 The positions of the compounds & the size of the spots depend on 

the solvent. 

 The solvent should be selected based on the rule (Like dissolve 

Like) to give good separation of the compounds with well-defined, 

compact spots. 

Advantages  

 Simple & inexpensive 

 Sensitive gives good separation of very small amounts especially 

water-soluble compounds, e.g. sugar. 

Disadvantages 

 Fragile chromatogram may be destroyed by chemicals used for 

visualization. 

 May be time-consuming. 
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Thin Layer Chromatography TLC 

 Thin layer chromatography (TLC) is an important technique for 

identification and separation of mixtures of organic compounds.   

 In TLC, components of the mixture are partitioned between an 

adsorbent (the stationary phase, usually silica gel, SiO2) and a 

solvent (the mobile phase) which flows through the adsorbent. 

 In TLC, a plastic, glass or aluminum sheet is coated with a thin 

layer of silica gel . 

 A very small amount of a solution of the substance to be analyzed 

is applied in a small spot with a capillary tube, ~1cm from the 

bottom of the TLC plate. 

 

 

 The TLC is developed in a chamber which contains the developing 

solvent (the mobile phase).  A truncated filter paper placed in the 

chamber serves to saturate the chamber with mobile phase. 
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 TLC: one form of solid-liquid chromatography 

 Adsorbent: solid phase; it won’t dissolve in the associated liquid 

phase ex:  Silica Gel (Si02) & Alumina (Al2O3). 

 Eluent: liquid phase 

 Solvated substances are spotted onto a TLC plate coated with the 

adsorbent and allowed to elute up the plate by capillary action. 

 

 

 This technique manipulates POLARITY 

 More polar substances bind strongly to the adsorbent and elute 

SLOWER 

 Less polar substances bind weakly to the adsorbent and elute 

FASTER 

 The strength of interactions between the adsorbent and eluting 

components vary approximately in this order: 

Salt formation   > coordination > H-bonding > dipole-dipole > van der Waals 

 (More Polar)                                                                                (Less Polar) 

 A given compound will always travel a fixed distance relative to 

the distance the solvent travels. 
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 This ratio is called the Rf value and is calculated in the following 

manner: 

          Distance traveled by substance / Distance traveled by solvent front 

 Solvents used for TLC must be pure. 

Advantages of TLC over paper chromatography 

 Separation of compounds can be achieved more rapidly & with less 

plant material. 

 The separated spots are more compact & clearly demarcated from 

one another 

 Reagents such as concentrated H2SO4 would destroy a paper 

chromatogram, but may be used to locate the separated substances 

on a TLC plate. 

Advantages of TLC 

 Simple. 

 Inexpensive. 

 Quick, results can be achieved from between 30 minutes to a few 

hours. 

 Good separation of spots (compounds). 

 Very sensitive. 

 

Thank you 
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