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TERPENOIDS 

These are hydrocarbons as well as their oxygenated derivatives and also regarded as 

derivatives of polymer of Isoprene (C5H8)n. 

Isoprene unit- 

 

2-methyl-1,3-butadiene 

Isoprene units are joined by head to tail; it is called as Isoprene rule. These are widely 

distributed in plant kingdom. 

VOLATILE OILS The odorous volatile principle of plants and animals sources is known as 

volatile oils. They evaporate when exposed to air at ordinary room temperature, so also called as 

ethereal oils. They represent essence or active constituents of plant so called as essential oils. 

Chemically they are derived from terpenes and their oxygenated derivatives and generally made 

up of mono, sesqui and diterpenes. 

Properties- 

1. Soluble in alcohol, ether, and lipid solvents and insoluble in water. 

2. Generally lighter than water. 

3. They have characteristic odour and high refractive index 

4. Optically active compounds. 

5. They are secreted in special structures such as ducts, cells, trichomes and 

Lysigenous glands. 

6. Commonly found in dicot plant families such as Umbelliferae, Labiatae, 

Zingiberaceae etc. and present in entire plant or any part of plant. 

Classification- 

1. Depending on the number of Isoprene unit- 

S. No. Name of classs Number of units Formula Example 

1. Hemiterpene/ Isoprene 1 C5H8 Not found in nature 

2. Monoterpenee 2 C10H16 Geraniol, Menthol 

3. Sesquiterpene 3 C15H24 Zingiberene 

4. Diterpene 4 C20H32 Phytol, Vitamin 

5.  Sesterpenes 5   C25H40 Cybastacines A, B 



 

 

ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA  

    The Pioneer Pharmacy Institute of Punjab  

6. Triterpenes 6 C30H48 Squalene 

7. Tetraperpenees/ 

Carotenoids 

8 C40H56 Alpha and Beta carotene 

8. Polyterpene/ Rubber n (C5H8)n Rubber 

 

2. On the basis of number of rings present in structure 

A. Acyclic terpene- No ring in structure- Myrcene 

B. Monocyclic- one ring- Limonene 

C. Bicyclic- Two ring- A bietic acid 

D. Tri…, tetra…, pentacyclic.. 

Menthol 

Biological Sources It is found in the peppermint oil obtained from the fresh flowering tops of the 

plants commonly known as Mentha piperita Linn., M. arvensis var. Piperascens or other allied 

species or hybrids  of Mentha, belonging to family Labiatae. Various mentha species are duly 

cultivated in various parts of the world. It grows both abundantly and widely in Europe, while it is 

cultivated in Japan, Great Britain, Italy, France, United States, CIS countries, Bulgaria and India. 

Isolation It is normally prepared from Japanese Peppermint Oil, from the flowering tops of Mentha 

avensis Linn. var piperascens. Air dried flowering tops are subjected to hydrodistillation to collect 

menthe oil as shown in figure.  

  

The menthe oil is subjected to refrigeration below –22
o
C whereby the menthol crystallizes out 

distinctly. The crystals of menthol are separated by filteration and squeezes between layers of filter 

papers to remove the adhering oil and finally purified by recrystallization.To enhance the yields 

mother liquor can be treated with boric acid followed by saponification with sodium hydroxide. 
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Chemistry Mentha oil content is 0.8-1.2 % obtained by hydrodistilation of flowering tops of 

Mentha, contains chiefly l-Menthol or  3-Menthanol or Hexahydrothymol in the conc. of 70-90% . 

Other constituents of menthe oil include menthone, pulegone, menthofuran, jasmine and other 

terpenes. 

 

Menthol occurs as colourless cyrstals usually needle like or  prisms with peppermint like odour, 

aromatic and cooling taste, freely soluble in alcohol. 

Identification tests 

1. When 10 mg crystals menthol are first dissolved in 4 drops of concentrated sulphuric acid and 

then a few drops of vanillin sulphuric acid reagent are added it shows an orange yellow 

colouration that ultimately changes to violet on the addition of a few drops of water. 

2. Small quantity of menthol is taken in test tube, add equal of quantity of camphor or thymol. 

Liquification of contents indicates presence of menthol. 

TLC analysis 

Sample preparation : dissolve 1 mg of menthol in 1ml of methanol  

Stationery phase :      Silica gel 

Mobile phase :  pure chloroform  

Detecting agent : 1% Vanillin-sulphuric acid reagent followed heating to 110
0 

C for 10 minutes   

Rf value : 0.48-0.62. 

Uses 

1. It is used profusely in various types of mouth washes, toothpastes and similar oral formulations. 

2. It finds its enormous use as a flavouring agent for chewing gums, candies, throat lozenges and 

also certain mentholated cigarettes. 

CITRAL 

Biological Sources Lemon grass oil is a rich source of citral. Citral is isolated from the oil (75 to 

85%)  of lemon grass  i.e. Cymbopogan flexuosus  and C. citratus belonging to  family Graminae.  

Lemongrasss is indigenous to India. It’s cultivated in Kerala, TN, Karnataka and Maharashtra, UP, 

MP and Punjab. It’s also cultivated in Italy, spain and sicily. Citral is also present to a limited extent 

in oils of Citrus species, verbena and ginger root. 
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Isolation First lemon grass is extracted by  hydrodistillation from lemon grass and if from citrus 

fruits, by eculle or expression method. Citral has low boiling point therefore it’s not hydrodistilled 

due the risk of degradation.The fractional distillation of oil gives the low boiling component  

containing higher citral component. 

Fractional crystallization is suitable method for purification of citral. The volatile oil is first treated 

with  sodium bisulphite to convert citral to its sulphite salt. The salt crystallizes out of solution. The 

crystals are filtered and washed with ether or chloroform. The product is subjected sodium carbonate 

treatment to recover citral.  

Citral (C10H16O), also called 3,7-dimethyl-2,6-octadienal, is a pale yellow liquid, with a strong 

lemon odour. It is insoluble in water but soluble in ethanol (ethyl alcohol), diethyl ether, and mineral 

oil; less dense than water. Melting point of citral is <10°C, density of citral is 0.9 g/cm³.it’s not 

stable to alkanes and strong acid. When heated to decomposition it emits acrid smoke and irritating 

fumes. 

Chemistry Citral obtained from natural sources is a mixture of two geometric isomers geranial i.e. 

citral A and neral or citral B. 

 

Identification tests 

1. By virtue of the presence of two ethylenic and one aldehydic linkage citral is very sensitive to 

oxidizing agents (even exposure to air) to yield linalool having an intensified yellow colour. 

2. Geranial on treatment with ammoniacal silver nitrate (Tollen’s Reagent) gives rise to geranic 

acid (C19H15COOH). 

TLC analysis 

Sample preparation : dissolve 1 mg of citral in 1ml of methanol  

Stationery phase :      Silica gel 

Mobile phase : pure chloroform  

Detecting agent : 2,4 dinitrophenyl hydrazine reagent  

Rf value : 0.51 

Color spot : yellow to orange  
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Uses 

1. It is used extensively in the synthesis of vitamin A, ionone and methylionone. 

2. It is employed as a flavour for fortifying lemon oil. 

3. It is used widely in perfumery for its distinct citrus effect in lemon and verbena scents , in cologne 

odours and in perfumes for coloured toilet soaps. 

 

ARTEMISININ 

Biological Source: It’s a sesquiterpene lactone obtained from the leaves & unexpanded flower heads 

of Artemisia annua. Family- Asteraceae.  

The plant grows abundantly in China. 

Isolation: 

1. Fresh leaves are dried below 60˚C, powder is extracted with methanol by kinetic maceration 

repeated till macerate becomes colorless. 

2. Methanol extract partitioned with hexane repeatedly. 

3. .The hydro alcoholic extract partitioned with ethyl acetate until the colourless. 

4. Contentrateboth fractions separately at controlled temperature at 40˚C under vacuum. 

5. The concentrated dried fractions are purified using column chromatography. 

6. Artemisinin obtained as fine white crystals after recrystallization with cyclohexane.  

 

 

It has been established experimentally that the presence of an internal peroxide linkagestrategically 

located in the seven membered ring is an absolute necessity for it to exert the unique antimalarial 

property. 

Analysis :TLC method 

 Mobile phase- n-hexane : ethyl acetate ( 7.5: 2.5 v/v)  

Stationary phase- silica gel G 
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Visulazing agent- anisaldehyde sulphuric acid reagent followed by heating to 110˚C. 

Uses: 

1. Antimalarial. It’s a first line therapy against malaria worldwide. 

2. In schistosomasis 

3. Suppress inflamatory immune reactions  

4. Anticancer 

GLYCOSIDES 

 Glycosides are defined as organic compounds from plants and animal sources, which on acidic or 

enzymatic hydrolysis gives one or more sugar moieties along with a non-sugar moiety. The non 

sugar moiety is called as aglycon or genin and sugar moiety is called glycone.  

The aglycones may be hydroxylic compounds like alcohols or phenols or even amines.Thus 

glycosidesare acetals,,the condensation products of sugar and aglycones. The sugars in the 

glycosides can be the simple ones like glucose ,galactose, mannose or the rare ones like digitoxose, 

cymarose or rhamnose.Thelinkage between glycon and aglycon portion is called glycosidic linkage. 

General properties 

1) Glycoside are crystalline or  amorphous substances which are soluble in water, and dilute alcohol 

but insoluble in the CHCl3 and ether.  

2) Glycoside contains sugar but still the physical, chemical and therapeutic activity is based on 

aglycon portion. Sugar facilitates the absorption of the glycoside .helping it to reach the site of action 

3) Glycosides are easily hydrolyzed by mineral acids, water and enzyme. They show optical activity, 

normally they are levorotatory 

4) Glycoside can not reduce fehling’s solution until they are hydrolyzed 

5) They are believed to facilitates growth and protection of plant. 

Many important glycosides are used in  medicineviz.digitoxin,digoxin, aloin, sennosides, 

glycyrrhizin. Diosgenin is commercially important as it is used for production of steroidal drugs . 

 RUTIN 

Biological Source Rutin is found in many plants, especially the buckwheat plant Fagopyrum 

esculentum belonging to  family Polygonaceae 

Rutin is also present in Ruta graveolens  (family, Rutaceae).  

The other plant sources of rutin include;  leaves of Eucalyptus macroryncha family  (Myrtacea), 

cotton seed Gossypium hirsutum (family Malvaceae), in Viola tricolor, (family : Violaceae) etc.  
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These plants grow abundantly in tropical countries like India, Africa, Ceylon and United Stated, 

Australia and China. 

Isolation The highest yields are usually obtained from the buckwheat leaves and flowers as soon as 

the plants attain the blossom-stage. 

1. The dried and grounded plant material is extracted with two successive quantities of ethanol 

(80% v/v) or isopropyl alcohol. The resulting filtered hydro-alcoholic extract is carefully 

concentrated  under vaccum in a rotary evaporator. 

2. The content of the flask is mixed with an equal volume of ether and the ethereal layer is 

separated. The aqueous layer is once again extracted with the same volume of ether and the 

ethereal layer separated.  

3. Both the ethereal layers are discarded and the aqueous layer is evaporated under reduced 

pressure.  

4. Keep the concentrated residual liquid in a refrigerator (0-5°C) overnight when a solid crystalline 

substance appears. Separate it from the mother liquor.  

5. The crude rutin, thus obtained may be further purified by Column Chromatography. 

 

Rutin has a pale yellow crystalline needles like apprearance. It is practically insoluble in water, 

ether, petroleum ether and chloroform. It is fairly soluble in ethanol and acetone. 

Chemistry The structure of rutin (or 5, 7, 3’, 4’ tetrahydroxyflavonol -3- rhamnoglucoside) is given 

below: 

 

Rutin on refluxing with dilute mineral acid (200 ml of 0.1N H2SO4 + 1 g rutin) for 90 minutes gives 

rise to the aglycone known as quercetin plus the corresponding sugars. 

Identification tests 

1. It gives a distinct yellow precipitate with basic lead acetate. 

2. It yields a greenish brown colour with ferric chloride. 

TLC analysis 

Sample preparation : dissolve 1 mg of rutin in 1ml of methanol  

Stationery phase :      Silica gel-G 

Mobile phase :10% aqueous sodium chloride solution  
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Rf value : 0.43 

Color spot : yellow  

Uses 

1. Rutin is used to decrease the capillary fragility (i.e., to enhance the tensile strength of capillary 

walls), reduce capillary permeability by tissue injury 

2. It has been mostly used in certain disease condition to reduce capillary bleeding promptly. 

3. It is found to be useful in the treatment of retinal harmorrhages. 

 

GLYCYRRHETINIC ACID  

Biological Sources Glycyrrhetinic acid is a pentacyclic triterpenoid obtained from Liquorice i.e. the 

dried, peeled or unpeeled, roots, rhizome or stolon of Glycyrrhiza glabra Linn. belonging to 

family Leguminosae. 

The word Glycyrrhiza has been derived from the Greek origin that means sweet root; 

and glabra means smooth and usually refers to the smooth. 

Geographical Sources Liquorice is grown in mostly known in commerce is grown in  Russia, Iran , 

Spain, Italy, China , France, Iraque and Greece. 

Isolation The method is based on hydrolysis of glycyrrhizin to pure aglycone glycyrrhitinic acid.  

1. The powdered liquorice is first extracted with chloform in Soxhlet apparatus for 3 hrs., discard it.  

2. The marc is then extracted with 0.5M sulphuric acid, filter.  

3. Then extract this filterate with chloform two to three times in separating funnel.  

4. Combine chloroform extracts, concentrate and dry to get glycyrrhitinic acid. 

To get glycyrrhizin as ammonium glycyrrhizinate, Liquorice powder is macerated with acetone in 

presence of dilute Nitric acid (few ml). Concentrate the combined acetone extracts. Add dropwise 

dilute ammonia solution to it. Precipitates of ammonium glycyrrhizinate are collected after filtration. 

Wash it with acetone and dry. 

Chemistry 

Liquorice  contains a saponin glycoside known as glycyrrhizin (calcium and potassium salt 

of glycyrrhizic acid) 6-13%. Glycyrrhizin upon hydrolysis loses its sweet taste and gives rise to the 

aglycone glycyrrhetinic acid (glycyrrhetic acid) together with two moles of glucuronic acid. 

Glycyrrhetinic acid is β-amyrin pentacyclictriterpenoid. It’s white crystalline powder insluble in 

water, soluble in alcohol, chloroform, ether etc. 
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TLC analysis 

Sample preparation : dissolve 1 mg of glycyrrhetinic acid  in 1ml of methanol-   chloroform(1:1)  

Stationery phase :      Silica gel-G 

Mobile phase : Butanol –glacial acetic  acid-water (7:1.:2) 

Detecting agent :Anisaldehyde sulphuric acid followed by heating for 110
0
 C for 10 minutes  

UV cabin 366nm blue fluorescence 

Uses 

1. The presence of glycyrrhetinic acid exert mineralocorticoid activity and hence it is used in the 

treatment of inflamations, rhematoid arthritis and Addison’s disease. 

2. Glycyrrhiza has demulscent and expectorant properties. 

3. It is used as a masking agent for bitter drugs in pharmaceutical formulations, such as: quinine, 

aloe, ammonium chloride etc. 

4. Ammoniated glycyrrhiza is employed as a flavouring agent in beverages, pharmaceuticals and 

confectionary. 

 

ALKALOIDS 

     The term alkaloids is given by W.MEISSNER. The term is used due to the weak base alkali of these 

organic substances which make them similar to alkalis. 

      It’s a class of compounds which typically contain nitrogen and have complex ring structures. 

      An alkaloid is a nitrogenous organic molecule that has a pharmacological effect on humans and 

animals. Alkaloids defined as those derived from plants source, basic in nature, containing one or 

more nitrogen atom and they usually have a marked physiological action. Alkaloids are found as 

secondary metabolites in plants (e.g.in Vinca and Datura), animals (e.g. in shellfish) and fungi. In its 

natural state the alkaloids are in the form of salts from organic acids such as lactic, malic, tartaric 

and citric. The alkaloids content in plants is usually in small concentration and has limited distribution in the 

plant kingdom. In plants they may be present in different tissues eg.leaves (black 

henbane), fruits or seeds (Strychnine tree), root (Rauwolfia serpentina) or bark (cinchona). Furthermore, 

different tissues of the same plants may contain different alkaloids.  The alkaloids have a wide range of 
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pharmacological properties like antimalarial eg. Quinine, antiasthmatic e.g. ephedrine, 

antihypertensive e.g. reserpine, anticancer e.g. vinca alkaloids, antiarrythmic e.g. quinidine, 

analgesic e.g. morphine and stimulant e.g. caffeine. 

 

Classification  

TRUE ALKALOIDS  - Nitrogen founds in the hetrocyclic ring and originates from amino acids. 

PROTO – ALKALOIDS  - These are also called amino alkaloids , these are the compounds that 

lack one or more of the properties of typical alkaloids . Mainly nitrogen not found in the ring system. 

E.g. Hordenine , ephedrine , colchicines . 

PSEUDO-ALKALOIDS – Do not originate from amino acids. E.g. Purine alkaloid – caffeine. 

Physical Properties  

 These are usually crystalline in nature and exist as salts in plants exception in of coniine from 

hemlock and nicotine from tobacco which are liquids. 

 Most alkaloids have a very bitter taste. 

 With respect to the elemental composition, theses contain C, H, N and O. Exception is of coniine 

from hemlock and nicotine from tobacco which are oxygen free. 

 They are usually colourless . Exception is of betadine( red ) , tylophorine and berberine ( yellow 

) and salts of sanguinarine ( copper red in colour ). 

 The isolation procedure of alkaloids from plants is on the basis of difference in solubility of 

alkaloids and  its salts. 

 Alkaloids bases are sparingly soluble in water where as its salts have greater solubility in water. 

Exception is caffeine which has ready solubility in water and colchicine being soluble at all 

conditions of pH in water. 

Chemical Properties  

 Basic in nature and ther have similar properties similar to ammonia. 

 Nitrogen  can be usually present in primary, secondary, tertiary, and quartonary amines. 

 Alkaloids form double salts with compound such as platinum, gold and heavy metals. 

 Optically inactive but exception are atropine ( recimic mixture ) and papaverine. 

 

Tests of Identification  

The chemical tests are performed from neutral or slightly acidic solution of drug. 

Dragendorff’s Test 

Drug solution + Dragendroff ’s reagent (Potassium Bismuth Iodide), formation of Orangish red 

colour. 
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Mayer’s Test 

Drug solution + few drops of Mayer’s reagent (potassium mercuric iodide), formation of creamy-

white precipitant. 

Hager’s Test 

Drug solution + few drops of Hagers reagent (Saturated aq. Solution of Picric acid), formation of 

crystalline yellow precipitate. 

Wagner’s Test 

Drug solution + few drops of Wagner’s reagent (dilute Iodine solution), formulation of reddish-

brown precipitate. 

Tannic Acid Test 

Drug solution + few drops of tannic acid solution, formation of buff coloured precipitate 

 

ATROPINE 

Biological Source 

It’s a tropne alkaloid obtained from Belladonna i.e.  dried leaves and flowering tops of Atropa 

belladonna Linn. (European Belladonna), Atropa acuminata  ( Indian ) , belonging to 

family Solanaceae. Other  Solanaceous plants namely Datura stramonium and Hyoscymus niger also 

contains atropine. 

It contains not less than 0.3% of total alkaloids calculated as hyoscyamine. 

Geographical Source 

These plants growand  arecultivated in UK and other European countries . In India it’s found in J&K 

and Himachal Pradesh. 

Isolation 

Atropine can be isolated first extracting powered plant material with 90% alcohol, followed by 

extracting with dilute acid, remove impurities with ether. Then aqueous acid extract is basified 

followed by extracting with chloroform to get total tropane alkaloids. Treat with oxalic acid. 

Atropine is isolated by subjecting it  to fractional crystallization. 

Another method is moisten the powdered drug with sodium carbonate solution. Extract with ether. 

To the filterate add aq. acetic acid, wash with ether. Treat aq. acidic layer with sodium carbonate to 

precipitate tropane alkaloids, filter and dry. Dissolve this precipitates in diethyl ether. Concentrate to 

get precipitates of atropine. 

Chemistry Belladonna contains 0.4-1%Tropane alkaloids (chiefly L-hyoscyamine90%), Atropine is 

racemic mixture of hyoscyamine. 
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Atropine is obtained as long orthorhombic prisms from acetone having mp 114-116°C. 

1 g dissolves in 455 ml water; 90 ml water at 80°C; 2 ml ethanol; 1.2 ml ethanol at 60°C; 27 ml 

glycerol; 25 ml ether, 1 ml chloroform; and in benzene. 

Chemical Test: 

 Vitali-Morin Test: 

A drop of fuming HNO3 is added it a small portion of a extract of any Solanaceous drug like species 

of Atropa, Hyoscyamus and Datura or the Tropane alkaloids themselves and then evaporated to 

dryness on a water bath. Thereafter it is cooled and on addition of 2 drops of 5% alcoholic potassium 

hydroxide solution, purple colour is formed indicating the presence of Tropane alkaloids. 

TLC analysis 

Stationery phase : Silica gel-G 

Mobile phase : Tolune-Ethyl acetate –Diethyl amine (70:20:10)  

Detecting agent : Dragendroff’s reagent  

Observation : under UV 365 nm 

Uses 

1. Antispasmodic. 

2.Mydriatic 

3.Anti-cholinergic 

4. Anti-dote for organophosphates 

Marketed products are: Atropine eye drops ,/ointment, Atropine injection 0.6 mg and Atrogen eye 

drops. 

 

RESERPINE 

Biological Source 

Reserpine is an alkaloid obtained from Rauwolfiai.e. dried roots of Rauwolfia serpentina Benth., and 

related species viz. R. vomitoriaand R. tetraphylla, belonging to family Apocynaceae. 

Rauwolfia species are distributed in tropical Asia,America and Africa . It is commercially in India , 

Myanmar,Thailand, Sri Lanka and America. 

In India it is cultivated in  UP, Bihar,W. Bengal ,Orissa, TN, Maharashtra , Karnataka and Gujarat. 
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Isolation Reserpine may be isolated by adopting the following steps in a sequential manner: 

1. The powdered and sieved roots are moistened with NaHCO3 solution (10% w/v) overnight. The 

resulting solution is extensively extracted with benzene. 

2. The combined benzene extracts are concentrated and ether is added to the benzene solution. The 

resulting mixture is extracted with dilute HCl. The combined acidic solution is washed with ether, 

filtered and extracted with chloroform in a successive manner. 

3. The combined chloroform extract is washed subsequently with 10% (w/v) sodium carbonate 

solution and followed by water so as to get rid of any free acids present. The resulting extract is 

finally evaporated to dryness under vacuum. 

4. The residue is dissolved in anhydrous methanol and seeded with a pure crystal of reserpine and 

allowed to cool gradually when reserpine will crystallize out. 

Further purification of reserpine is done by chromatographic methods. 

Chemistry Rauwolfia contains about 0.7–3% total alkaloidal bases (indole type about  30 in 

number).The prominent alkaloids isolated from the drug is reserpine, Reserpine is indole type 

alkaloid. Reserpine is a white or pale buff to slightly yellow, odourless, crystalline powder that 

darkens slowly when exposed to light and rapidly when in solution’ It is found to be soluble in 

chloroform, ethyl acetate, in acetone, methanol, ethanoland very sparingly soluble in water. 

 

 

Identification Tests 

1. Most solutions of reserpine upon standing acquire a distanct yellow colouration.  and a marked 

and pronounced fluorescence; especially after the addition of an acid or upon exposure to light. 

TLC analysis 

Sample preparation : dissolve 1 mg of reserpine  in 1ml of methanol  

Stationery phase :      Silica gel-G 

Mobile phase : Chloroform- Acetone –Diethyl amine  (50:40:10) or Cyclohexane-

Chloroform(30:70). 

Detecting agent :Drgendroff’s reagent  

Rf value : 0.72 or 0.35 

Colorspot : orange 

Uses: Reserpine is  used as tranquilizer and antihypertensive. 
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 QUININE 

Biological Sources It’s an alkaloid obtained from dried bark from cinchona species (Rubiaceae) 

namely Cinchona calisaya Wedd., C. ledgeriana Moens ex Trimen, C. officinalis Linn. Fand 

C. succirubra Pavon ex Klotzsch.or their hybrids  specifically contains quinine in the upto 16% 

(mostly 6-10%) in a variety of its species,  

Geographical Source Cinchona plants grow and cultivated in Asia, Africa and South Americaan 

countries, especially India, Indonesia, Sri Lanka, Tanzania, Kenya , Guatemala and Bolivia. 

Isolation The isolation of may be accomplished by adopting the following steps sequentially. 

1. The cinchona bark is dried, powdered, sieved and treated with calcium oxide or NaOH solution 

(10% w/v) in water and kept as such for 6-8 hours. 

2. The resulting mixture is treated with benzene in sufficient quantity and refluxed for 12-16 hours. 

The mixture is then filtered while it is hot. 

3. The hot filtrate is extracted successively with 6N. sulphuric acid. The mixture of alkaloidal 

bisulphate is heated upto 90°C and maintained at this temperature upto 20-30 minutes. 

4. The resulting solution is cooled to room temperature and made alkaline by the addition of solid 

pure sodium carbonate till a pH 6.5 is attained. 

5. The alkaloidal sulphate solution thus obtained is treated with sufficient quantity of activated 

charcoal powder (1g per 1L), boil, shake vigorously and filter. 

6. Cool the hot filtrate slowly in a refrigerator (2-10°C) overnight and again filter. Collect the 

residue and the filtrate separately. 

7. The residue (or precipitate) of quinine sulphate is boiled with water and made alkaline by adding 

cautiously solid sodium carbonate. The resulting precipitate is that of quinine. 

It is obtained as triboluminescent, orthorhombic needles from absolute ethanol having mp 177°. It’s 

very bitter alkaloid spairingly soluble in water but readily soluble in chloroform, ether and alcohol. 

Chemistry Quinine is a stereisomer with quinidine. 

 

                                      (8a, 9R)-6′-Methoxycinchonan-9 ol; (C20H24N2O2). 
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Identification Tests 

Thalleioquin Test: When a few drops of bromine water are added to 2 or 3 ml of a weakly acidic 

solution of quinine salt, followed by the addition of 0.5-1.0 ml of strong ammonia solution, it 

produces a distinct characteristic emerald green colouration. 

TLC analysis 

Sample preparation : dissolve 1 mg of quinine  in 1ml of methanol  

Stationery phase :      Silica gel-G 

Mobile phase : Chloroform- Acetone –Diethyl amine  (50:40:10) or Chloroform-Diethyl amine 

(90:10). 

Detecting agent : Drgendroff’s reagent  

Rf value : 0.17 (0.26 for quinidine) 

Uses 

1) Quinine is a potent antimalarial drug 

2) It is frequently employed as a bitter in carbonated beverages. 

3) It is also employed as a skeletal muscle relaxant. 

4) It has been used to treat hemorrhoids and varicose veins. 

5) Quinine is also used as a oxytocic agent. 

6) Quinine is supposed to be prophylactic for flu. 

 

CAFFEINE  

Biological Source Caffeine is produced from  the prepared leaves and leaf buds of Thea 

sinensis (Linne) kuntz., belonging to family Theaceae. Coffee seeds and cocoa seed kernels also 

contain caffeine. 

Geographical Source 

Tea is mainly cultivated in India (Assam), Sri Lanka, Japan and Java. 

Isolation A simple mehod for isolation of caffeine from tea leaves involve,  

1. Boiling with sodium carbonate to remove tannins.  

2. Then boiling tea leaves in water, filter and filtrate is extracted with dichloromethane.  

3. The dichloromethane upon concentration yields caffeine.  

4. Caffeine can be recrystallized in hot ethanol. 

 Caffeine is a white, odorless and hygroscopic crystalline solid. Caffeine tastes bitter and its melting 

point is 235 ºC. It is soluble in water. 
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Chemistry 

 The leaves are a rich source of caffeine (1–5%). It also contains theobromine and theophylline in 

minor quantities. The colour of tea leaves is due to tannins (10–20% gallotannic acid).Caffeine is 

white crystalline,a bitter purine, a methylxanthine alkaloid(13,7-trmethy xanthine), and is chemically 

related to the adenine and guanine bases of deoxyribonucleic acid (DNA) and ribonucleic acid 

(RNA). 

 

Identification Tests 

1. Caffeine and other purine alkaloids, gives murexide colour reaction. Caffeine is taken in a 

petridish to which hydrochloric acid and potassium chlorate are added and heated to dryness. A 

purple colour is obtained by exposing the residue to vapours of dilute ammonia. In addition of fixed 

alkali the purple colour disappears. 

2. Caffeine also produces white precipitate with tannic acid solution. 

 

TLC analysis 

Sample preparation : dissolve 1 mg of caffeine  in 1ml of methanol  

Stationery phase :      Silica gel-G 

Mobile phase : Ethyl acetate – Methanol –Acetic acid (80:10:10)   

Detecting agent Iodine vapors 

Rfvalue : 0.41 

Uses 

It is used as a CNS stimulant and also as diuretic. 

 

RESINS 

Resins, in general, are amorphous solid or semisolid substances of complex chemical nature. These 

are amopuous mixtures of essential oils, oxygenated products of terpenes and carboxylic acid found 

as exudation products of plants These are normally produced either in schizogenous or in 

sehizolysigenous ducts or in caities and are regarded as the end products of metabolism. Chemically 

they contain organic acids, alcohols, esters and neutral resins. 
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Physical Properties  

1. Resins are hard, transparent or translucent brittle materials. 

2. They are invariably heavier than water having the specific gravity ranging from 0.9-1.25. 

3. Resins are more or less amorphous materials but rarely crystallisable in nature. 

4. On being heated at a relatively low temperature resins first get softened and ultimately melt 

down. 

5. On being heated in the air i.e., in the presence of oxygen, resins usually burn readily with a 

smoky flame by virtue of the presence of a large number of C-atoms in their structure. 

6. Resins are bad conductors of electricity, but when rubbed usually become negatively charged. 

7. They are practically insoluble in water, but frequently soluble in ethanol, volatile oils, fixed 

oils, chloral hydrate and non-polar organic solvents e.g., benzene, n-hexane and petroleum 

ether. 

 Chemical Properties  

1. Resins, in general, are enriched with carbon, deprived of nitrogen and contain a few oxygen in 

their respective molecules. 

2. Majority of them undergo slow atmospheric oxidation whereby their colour get darkened with 

impaired solubility. 

3. Resins are found to be a mixture of numerous compounds rather than a single pure chemical 

entity. 

4. Their chemical properties are exclusively based upon the functional groups present in these 

substances. 

5. Consequently, the resins are broadly divided into resin alcohols, resin acids, resin esters, 

glycosidal resins and resenes (i.e., inert neutral compounds). 

6. Resins are regarded as complex mixtures of a variety of substances, such as: resinotannols, 

resin acids, resin esters, resin alcohols and resenes. 

 Resins are aromatic, antiseptic and mild astringents.They exhibit important medicinal properties like 

guggal is used anti-rheumatic and hypolipidemic , benzoin is expectorant, asafoetida is nervine tonic. 

Commercially they are used in paint and varnish industry  as adhesives as essence sticks in 

perfumery. 

PODOPHYLLOTOXIN 

Biological Sources Podophyllotoxin is a lignan obtained from the dried rhizomes and roots 

of Podophyllum hexandrum Royle (Syn. P. emodi Wall.) usually called as Indian Podophyllum 

belonging to family Berberidaceae.  
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American Podophyllum i.e.  P. peltatum L is another source of podophyllotoxin. 

Indian podophyllum grows in forests of Himalyas from Kashmir to Sikkim while  American 

podophyllum grows in USA and Canada. 

 

Isolation  

Podophyllum contains 3.5 to13% of a resin (Podophyllin) whose active principles are lignans, which 

are essentially C18-compounds related biosynthetically to the flavonoids, and are derived by 

dimerisation of two C6-C3 units. The most important ones present in 

the podophyllum resin, are podophyllotoxin  and in much conc. about 40% in Indian Podophyllum.  

American Podophyllum contains lesser resin and lessor conc. of  podophyllotoxin. Besides, it also 

contains α-peltatin (10%) and β-peltatin (5%). 

1. The crude drug containing resins is powdered and extracted with Methanol with Soxhlet 

extraction, several times till complete exhaustion takes place.  

2. The combined alcoholic extract is evaporated to syrupy mass by distillation.   

3. To this mass 2% HCl water is slowly poured into at 5
0 

C with continuous stirring, allowed to 

stand for 2 hrs. and filter under vaccum.  

4. Separate the residue and dissolve in sufficient 90% hot alcohol. The residue is further dried at 

80
0 

C to a constant weight.  

Further isolation and purification of podophyllotoxin is done by column chromatography. 

Podophyllotoxin is slightly soluble in water, soluble in ethanol , chloroform and acetone. 

 

Chemistry 

Podophyllotoxin  is a lignan, whose structure is based upon  dimerisation of two C6-C3 units. 

Podophyllotoxin occurs as solvated crystals; partially soluble in water, soluble in  ethanol, 

chloroform and acetone. It’s semi-synthetic derivatives viz. etoposide and teniposides are more 

effective in treating various cancers. 

 

Identification Tests 

Podophyllotoxin when treated with 50% sulphuric acid shows violet blue coloration. 
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TLC analysis 

Sample preparation : dissolve 1 mg of podophyllotoxin  in 1ml of methanol  

Stationery phase :      Silica gel-G 

Mobile phase : Acetonitrile – Water (4:6)  

Detecting agent Iodine vapors 

Rf value : 0.41 

Uses 

1. Podophyllotoxin possesses anti-tumour (antineoplastic) properties and may be used in the 

treatment of cancer  

2..It is used in semi-synthetic preparation of etoposide and teniposide. 

3. Etoposide is used in the treatment of lung cancer , lymphomas, leukemia, ovarian and testicular 

cancer. 

4. Teniposide is used in the treatment of childhood acute lymphocytic leukemia, Hodgkin’s 

lymphoma and certain brain tumors. 

 

CURCUMIN  

Biological Source Curcumin is obtained from the rhizome of Curcuma longa Linn. (Curcuma 

domestica Valeton) and related species of Curcuma belonging to the family Zingiberaceae. 

India produces about 90% of total world production of Turmeric. The major producing states in 

India are Tamilnaidu and Andhra Pradesh. 

Isolation There are many methods used for extraction of curcumin from Turmeric, one efficient 

method is : 

1. Extract turmeric powder with 95% alcohol in Soxhlet assembly until no color solution is seen in 

syphon tube. 

2. Distll off alcohol to get semisolid brown colored mass. 

3. Dissolve this semi-sold mass in benzene and extract with 0.1% sodium hydroxide in separating 

funnel. 

4. Acidify this with dilute HCl, resulting in formation of yellow colored precipitates. 

5. Concentrate extract by boiling on water-bath and at the same time dissolving precipitates in 

boiling water. This will result in formation of lumpy mass of resins. 

6. Filter the extract while hot, concentrate to small volume. Cool to get curcumin. 
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Chemistry Turmeric contains volatile oil (5-6%), resin and substantial quantity of zingiberaceous 

starch grains. The marked and pronounced yellow colour in turmeric is due to the presence 

of curcuminoids. Curcumin along with other curcuminoids impart yellow color to Turmeric. It has 

spicy odor and taste.It’s insoluble in water and ether and soluble in ethanol and glacial acetic acid. 

Curcumin accounts for 50-60% of curcuminoids. Chemically It’s diarylheptanoid. 

 

Chemical Tests 

1. Curcumin gives yellow-red color  when treated with concentrated sulphuric acid  

2. It imparts a deep brown color when treated with sodium hydroxide.. 

 

TLC analysis 

Sample preparation : dissolve 1 mg of curcumin in 1ml of methanol  

Stationery phase :      Silica gel-G 

Mobile phase : Chloroform – Ethanol- Glacial acetic acid  (94:5:1)  

Detecting agent : UV 365nm 

Rf value : Compare with reference standard  

Color spot : bright yellow fluorescent  

 

Uses 

1. Curcumin is anti –inflammatory, anti –arythrhitic. 

2. It is employed as a colouring agent for ointments. 

3. Curcumin has reported anti –viral properties. 

4. A small quantity of turmeric when boiled with milk and sugar; it helps to cure common cold 

and cough symptoms. 
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IMPORTANT QUESTIONS  

2 MARKS 

1. Define alkaloids, glycosides, terpenoids or resins. 

2. Give complete biological/plant sources of menthol/ citral/ Artemisin/Glycyrhetinic acid/ Rutin/ 

Atropine/ Quinine/ Reserpine/ Caffeine/ Podophyllotoxin/ Curcumin. 

3. Draw chemical structure/ and/or/give identification tests or TLC study for menthol/ citral/ 

Artemisin/Glycyrhetinic acid/ Rutin/ Atropine/ Quinine/ Reserpine/ Caffeine/ Podophyllotoxin/ 

Curcumin. 

5 MARKS  

1. Write .Isolation, identification and analysis of menthol/ citral/ Artemisin/Glycyrhetinic acid/ 

Rutin/ Atropine/ Quinine/ Reserpine/ Caffeine/ Podophyllotoxin/ Curcumin. 

 

10 MARKS 

1. Discussisolation, identification and analysis of Menthol / Atropine/ Quinine/ Caffeine / Curcumin. 

 


