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ATROPINE 

Biological Sources: It’s a tropane alkaloid, obtained from dried leaves and flowering tops of 

Atropa belladonna, Family- Solanaceae. Other plant sources include Datura stramonium& 

Hyoscyamus niger. 

These plants grow and  are cultivated in UK and other European countries . In India it’s found in 

J&K and Himachal Pradesh. 

      Industrial production: Atropine can be isolated 

1. Extracting powered plant material with 95% alcohol, evaporate to syrupy mass. 

2. Treat it with dilute acid, to form alkaloidal salts, filter to remove resinous matter. 

3. Remove impurities by treating acid extract with petroleum ether. 

4. Then aqueous acid extract is basified followed by extracting with chloroform to get total 

tropane alkaloids by recovering solvent. Further treat it with oxalic acid. 

5. Atropine is isolated by subjecting crude total alkaloids to fractional crystallization. 

Another method of production is: 

1. Powdered drug extracted with ether or benzene 

2. Concentrate the non-polar extract & partitioned with acetic acid. 

3. Add sodium bicarbonate leading to ppt alkaloid 

4. Dry the ppt & crystallized by dissolving in solvent ether 

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

Atropine is racemic mixture of hyoscyamine. 

 

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 to 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. 
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Estimation 

Assay- Sulphate salt of atropine titrated against 0.1 N perchloric acid. 

The chloroform fraction (after treating plant material with ethyl ether, acidification and basification) 

is used as Test extract. 

Each ml of 0.1N perchloric acid is equivalent to 0.06770 g of Atropine sulphate. 

Utilization: 1. As preanesthetic medication 

2. Antispasmodic. 

3. Mydriatic 

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

drops. 

 

CAFFEINE 

Biological Sources Caffeine is a purine alkaloid produced from  the prepared leaves and leaf buds 

of Thea sinensis (Linne) kuntz., belonging to family Theaceae. 

Coffee seeds (Coffea arabica) and cocoa seed kernels (Theobroma cocoa) also contain caffeine. 

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

Industrial Production: 

1. Leaflet powder boiled with 2% sodium carbonate water for 10-15 min & filter,discard. 

2. Boil dried leaflets residue with water. Evaporate & partition 2-3 times with dichloromethane. 

3. Evaporate combined dichloromethane extract to get crystals of caffeine. 

4. Purify by recystallization from hot ethanol. 

5. Further purification by sublimation. 

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

point is 235 ºC. It is soluble in water. 

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). 
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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. 

Estimation: 

1. Assay IP method 

By dissolving caffeine in anhydrous glacial acetic acid and titrating with 0.1M perchloric acid, 

determining the end point potentiometery. The %age of caffeine can be calculated as : 

1ml of 0.1 M perchloric acid is equivalent to 0.01942g of caffeine. 

2. HPLC method 

Mob. Phase- methanol: acetonitrile ( 65: 35 v/v)     Column- C18 

Flow rate 1.5 ml/min 

UV detection 250 nm 

A curve conc. vs. peak area of standard caffeine is plotted. The %age caffeine content of sample can 

be calculated by extrapolation or regression equation. 

3. HPTLC method 

Stationary phase F254 

Mob.phase- n-hexane- ethyl acetate - ethyl acetate-acetic acid –formic acid  (100:11:11:27/v/v) 

Visualizing agent- natural product-PEG reagent 

From the calibration curve of AUC, the content of test sample can be calculated by using 

densitometer. 

Utilization: CNS Stimulant and diuretic. 

VINCRISTINE & VINBLASTINE 

They are Indole alkaloids, obtained from Vinca rosea (syn. Catharanthus roseus), family- 

Apocynaceae. Vinca is probably native of Madagascar now cultivated throughout the world as an 

ornamental plant. 

Industrial Production: 

The high cost of extraction and small concentration of vinca alkaloids  obtained by extraction 

methods forced the researchers to develop Plant tissue culture technique for production of vinca 

alkaloids. 
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The media used is Zenk or MS medium containing NAA and Kinetin as growth regulators. After 

specified time period  the callus produced is extracted with methanol and  subjected to isolation of 

vincristine & vinblastine. 

The important alkaloids in Catharanthus are the dimer indoleindoline alkaloids Vinblastine and 

Vincristine ((0.0002%) and they possess definite anticancer activity.Vindoline and Catharanthine are 

indole monomeric alkaloids. 

 

 

Estimation: HPLC method 

Reverse phase C18 Column 

Mob phase- acetonitrile: 0.1 M phosphate buffer. 

Flow rate 1.2ml/min 

Detector Wavelength- 254nm. 

Calculate the calibration curve of AUC vs. concentration of standards, and with regression equation 

tests can be calculated. 

Utilization: 

1. Vinblastine sulphate is used in the treatment of Hodgkin’s  disease and other lymphomas and 

choriocarcinoma. 

2. Ocassionally as immunosuppressant. 

3. Vincristine in the treatment of Childhood leukemia and in adults. 

4. It’s effective against Hodgkin’s disease, lymphomas and neuroblastoma. 

 

SENNOSIDES 

Biological  Source:  They are dianthrone glycosides, from  leaflets of Cassia angustifolia (Indian 

senna) &C. acutifolia ( Alexandrian senna). Family- Leguminosae. 

Alexandrian senna contains more senosides 3-3.6% as compared to Indian Senna (2.5%). 

Senna pods contain 2.5-4.5 % sennosides. 
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Industrial production: 

1 Dried, powdered senna leaves extracted with benzene for 2-3 hrs. 

2 Marc is dried and extracted with 70% methanol for 4-6 hrs. Filter and repeat extraction of  

marcwith methanol. 

3 Mix both the extracts and concentrated . 

4 pH of extract adjusted to 3.2 by HCl. 

5 Extract is mixed with hydrous calcium chloride in 25 ml denatured spirit. 

6 pH adjusted to 8 using ammonia & set aside for 2hrs, results into ppt of sennosides. 

7 Filter the precipitate and dried over phorous pentaoxidee in desiccator. 

Another method of Production is : 

Senna leaf powder macerated with citric acid in methanol followed by extraction with methanol-

toluene mixture and ammonia. The obtained extract treated with calcium chloride, produce 

respective salts of sennosides. 

Borntrager’s Test Powdered drug sample is boiled with dilute sulphuric acid, Filtered and cooled. 

The filtrate is extracted with chloroform or benzene and dilute ammonia is added to it. The 

ammonical layer becomes pink to red due to the presence of anthraquinones derivative. 

Estimation: HPLC Method 

Column- C18; Mobile phase- 1% acetic acid in water: Acetonitrile (82:18); 

Flow rate- 1ml/min              Detection- 350 nm 

Inject the standard and test solution and calculate the content of sennosides. 

Utilization: 

1. Sennosides are used in the treatment of constipation. They act by stimulating intestinal 

peristalsis, useful in painful haemorrhoids. 

2. They are useful for habitual constipation or for occasional use. 

3. Senna is useful in skin diseases, as an anthelmintic;useful in loss of appetite, dysentry, 

indigestion, malaria, jaundice, gout, rheumatism & anaemia. 
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DIOSGENIN 

Biological Sources: It’s  a aglycone obtained after the hydrolysis of steroidal saponin glycoside 

dioscin present in Dioscorea deltoidea, D. composita. Family- Dioscoreaceae. 

The major active constituent of dioscorea is diosgenin usually present in the range of 4-

6%. Diosgenin is the aglycone of saponoin dioscin. 

 

Industrial production: 

1. Dried powder hydrolyzed with 2.5N H2SO4 by reflux or autoclave. 

2. Marc washed with 10% sod. bicarbonate to neutralize acid. 

3. Hydrolyzed powder extracted with benzene for 6-8 hrs. 

4. Benzene extract is filtered, residue dissolve in chloroform and concentrated, and recrystallization 

in acetone. 

 

Second method is: Fermentation cum acid hydrolysis 

Here fresh cut tubers are crushed and subjected to fermentation for 2 days. Dry under sun and 

subjected to acid reflux for 6-7 hrs. Then marc is neutralized with alkali, washings with water 

several times. Then this marc is extracted with non-polar solvent. 

Another method is: 

Dioscorea tubers are collected, washed and dried. It’s  extracted with hot water or 90% ethanol for 6 

hrs. The  alcoholic extract is concentrated under vacuum filter it.To the filterate add solvent ether or 

lead acetate solution, precipitating glycoside followed by  hydrolysiswith acid and  extraction with 

pet. Ether. Evaporate solvent,diosgeninis collected, dried and packed. 

Estimation: HPTLC method 

Mob. Phase- toluene: ethyl acetate: formic acid (5:4:1) St. phase- Silica gel F 254 

Visualizing agent  Anisaldehyde-sulphuric acid reagent 

Scanning wavelength 450 nm. 

Diosgenin develop pinkish-blue color spot. The calibration curve of AUC vs. concentration of 

standard diosgenin is used to quantify the sample  in test solution. 

Utilization: 

1. As a precursor for steroidal synthesis. 
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2. In preparation of oral contraceptives. 

3. Tubers are used in treatment of rheumatism. 

 

DIGOXIN 

Biological Sources: It’s a cardiac glycoside obtained from dried leaves of Digitalis lanata Family-

Scrophulariaceae. 

It  contains 5 primary cardioactive glycosides namely Lanatosides A, B, C, D and E. Lanatosides A, 

B, C losing a glucose and acetyl group the,  gets converted to digitoxin, gitoxin and digoxin 

respectively. So Lanatoside C on mild hydrolysis gets converted to Digoxin. 

 

Industrial production: 

1. Fresh leaves made into paste & treated with neutral salt. 

2. Paste is defatted with benzene & followed by extraction with ethyl acetate 

3. Extract contain lanatoside C, 

4. Chromatographic  purification and after hydrolysis yields digoxin. 

In another method Lanata leaves are extracted with 70% ethanol, defat with petroleum ether, discard. 

The defatted alcohol extract treated with lead acetate, filter and partion with chloroform. The 

chloroform extract is subjected to column chromatography. After hydrolysis of lanatoside C, digoxin 

is collected. 

Estimation: Method IP 2007 

Assay- 40 mg test & std solution of digoxin dissolve in sufficient 95% ethanol to produce 50ml, and 

dilute 5ml of this solution to 100 ml with the same solvent. 

To 5 ml of resulting solution, add 3ml picric acid solution. Measure absorbance at 495 nm. 

% Assay: (Sample abs./standard abs.) x (Standard conc./ sample conc.) x 100 

Utilization: 

1. Digoxin is a drug of choice for treatment of cardiac disorders, congestive heart failure (CHF). 

2. The potency of lanata leaves is four times as that of Digitalis purpurea. 
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PODOPHYLLOTOXIN 

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

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

from  P. peltatum L., known as American Podophyllum belonging to family Berberidaceae. 

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

Americanpodophyllum grows in USA and Canada. 

Podophyllum contains 3.5 to13% of a resin 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 almost upto 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%). 

 

Industrial production: 

1. Dried roots & rhizomes extracted with methanol 

2. Evaporate the filtrate to semisolid mass 

3. Dissolve in acidic water results into pptn of podophyllotoxin 

4. Allow to settle the formed precipitate, filter and wash with cold water (to remove acid) 

5. The  residue dried to get dark brown amorphous powder of podophyllotoxin. 

6. It’s further purified and recrystallized with benzene. 

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

chloroform and acetone. 

Identification Tests 

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

Estimation:HPLC Method 

Column cis-symmetry Mob. Phase- methanol: water (62: 38 v/v) 

Flow rate 1ml/min                Detector wavelength- 280nm. 

A curve conc. vs. peak area of standard podophyllotoxin is plotted. The %age podophyllotoxin 

content of sample can be calculated by extrapolation or regression equation. 
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Utilization: 

1. Antitumour/ cytotoxic 

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

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

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

lymphoma and certain brain tumors 

5. Podophyllum was used as  Purgative(now replaced by safer purgatives) 

6. Also useful in treatment of warts. 

 

FORSKOLIN 

Biological Source: It’s a labdane diterpenoid extracted from roots of Coleus forskohlii Wild.(also 

known as Plectranthus barbatus Andrew) family- Lamiaceae. 

The plant is native to India and south-east Asia. 

Industrial Production: 

1. Roots & bark powder extracted with toluene at 60˚C for 2 hours. 

2.  Filtrate collected & concentrated at temperature not exceeding 40˚C. 

3.  Concentrated extract mixed with n- hexane, yields crude forskolin in the form of brown ppt. 

4. Purified using column chromatography. 

 

Forskolin is a labdane diterpenoid soluble in organic solvents viz. chloroform, ethanol , DMSO etc. 

Estimation: 

TLC & HPTLC 

Mobile phase – Toluene: ethyl acetate ( 8.5: 1.5 v/v) 

Stationary phase- Silica gel F254 

Visualizing agent- 5% vanillin in glacial acetic acid and 10% sulphuric acid in water. 

For quantitative estimation, derivatised plates scanned using densitometer. The calibration curve of 

AUC vs. concentration of standard forskolin is used to quantify the sample  in test solution. 
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Utilization: 

1. Tradionally to treat hypertension and heart compilations 

2. Antiasthmatic 

3. Antidepressant 

4. Vasodilator for treatment of erectile problems 

5. Antiobesity 

6. In glaucoma 

 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. The plant contains about 1% artemisinin. Artemisinic acid, 

Arteannuin A and B are the other important consttuents of the drug. 

Industrial production: 

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 colourless. 

4. Contentrate both 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 linkage strategically 

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

property. It’s poorly soluble in non polar solvents and water. 

Estimation: HPTLC method 

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

Stationary phase- silica gel F254 

Visulazing agent- anisaldehyde sulphuric acid reagent followed by heating to 110˚C. 

https://image.slidesharecdn.com/industrialproductionestimationandutilizationofphytoconstituents-191114041845/95/industrial-production-estimation-and-utilization-of-phytoconstituents-8-638.jpg?cb=1575979736
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For quantitative estimation, plates are scanned at 540nm using densitometer and chromatogram with 

artemisinin peak at 0.28 Rf recorded.  The calibration curve of AUC vs. concentration of 

standardartemisinin is used to quantify the sample  in test solution. 

HPLC Method 

Column- Reverse phase C18; Mobile phase- phosphate buffer (pH6.7): Methanol (38:62); 

Flow rate- 1.5ml/min 

UV detection- 260 nm 

From standard calibration curve,  test sample can be calculated. 

Utilization: 

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

2. In schistosomasis 

3. Suppress inflamatory immune reactions 

4. Anticancer 

TAXOL 

Biological sources: It’s a complex nitrogen containing substance, obtained from bark of Taxus 

brevifolia   fam- taxaceae. 

This plant grows in USA and Canada. T. baccata (European Yew) and T. wallichiana i.e. Himalayan 

Yew are also sources of Taxol. 

Industrial Production: 

1. Powdered bark extracted with methanol, filtered & evaporated to dryness under 40
0
C.. 

2. Partition with the mixture of carbon tetrachloride & water, filter & evaporated. 

3. Dried CCl4 fraction again extracted with CCl4 : methanol(1:1), evaporate to obtain crude taxol. 

4. The crude taxolis further purified either using TLC or column chromatography with CCl4 : 

methanol as solvent system. 

Second method of production is in-vitro i.e. plant tissue culture by using Gamborg;s agar medium. 

Taxanes (diterpenes) about 40 in number are the most important constituents present in Taxus.  

 

 

(Taxol)                                                                 (Baccatin III) 
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Among them taxol, cehalomannine and 10 deacetylbacatin are the major ones. The conc. Of taxol 

varies from 0.007% to 0.01%. it needs at least 60 years 3-4 plants to get one gramme of taxol. So 

other biotechnological methods are being developed converting baccatatins to taxol. 

 

Estimation: 

HPTLC method 

Stationary phase F254 

Mob.phase-chloroform:methanol (7:1v/v) 

Visualizing agent- vanillin sulphuric acid. 

From the calibration curve of AUC, the content of test sample can be calculated by using 

densitometr. 

HPLC method 

Mob. Phase Water –Acetonitrile (11:9) 

Flow rate 1.5ml/min 

Detection  227nm 

Inject the standard and test and calculate the content of taxol. 

Utilization: 

1. Treatment of ovarian, lung, bladder, esophageal & other types of cancers. 

2. Antiproliferative agent. 

 

IMPORTANT QUESTIONS 

2 MARKS 

1. Give complete biological/plant sources of forskolin /Sennosides/ Artemisinin/ diosgenin/ 

digoxin/ atropine/ podophyllotoxin/ caffeine/ taxol/ vincristine and vinblastine. 

2. Draw chemical structure and or uses offorskolin /Sennosides/ Artemisinin/ diosgenin/ digoxin/ 

atropine/ podophyllotoxin/ caffeine/ taxol/ vincristine and vinblastine. 

3. How forskolin /Sennosides/ Artemisinin/ diosgenin/ digoxin/ atropine/ podophyllotoxin/ 

caffeine/ taxol/ vincristine and vinblastine are estimated. 

      5 MARKS 

1.Write industrial production of forskolin /Sennosides/ Artemisinin/ diosgenin/ digoxin/ atropine/ 

podophyllotoxin/ caffeine/ taxol/ vincristine and vinblastine. 

10 Marks 

1. DiscussIndustrial production, estimation and utilization of forskolin /Sennosides/ Artemisinin/ 

diosgenin/ digoxin/ atropine/ podophyllotoxin/ caffeine/ taxol/ vincristine and vinblastine. 


