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Preface  

The primitive man was totally dependent on herbs for his very 
existence. With the advancement of civilization, new and varied items were 
added to his life which contributed significantly to his progress and welfare. 
Today though the modern man uses a number of products of animal and 
mineral origin, he is almost entirely dependent on plants for items like food 
stuffs, timbers, fibers, oil, etc. in which the fundamental investing of solar 
energy has taken place and thus are produced cheap and in large quantities. 
There are many complex natural mixtures like those present in spices, 
beverage, perfumes, etc. for which the synthetic substitutes are not at all 
satisfying. Along with them there are complex items such as rubber, 
reserpine, quinine, rotenones, caffeine and dyes which are readily available 
from plants and are difficult and/or uneconomical to be synthesised. With the 
steady depletion of fossil hydrocarbon fuels, there is a resurgence of interest 
in plants as the renewable sources of energy. New subjects based on herbals 
such as Nutraceuticals, Herbal Cosmetics, Antioxidant therapy, Aromathe-
rapy, Biopesticides and Biofertilisers are hot topics of discussion in social as 
well as academic circles. 

Every economic product owes its property to some compounds present 
in it, which provide the infrastructure responsible for its form and functional 
behaviour. The cereals are valued for their carbohydrates, pulses for proteins 
and oils, vegetables for the mineral and vitamin contents, woods for the 
cellulose and lignin content and essential oils for their monoterpenes. A 
knowledge of these constituents and their isolation methods helps us to 
utilise them in a much profitable way and open up new vistas of many useful 
compounds which can be derived from them. Wood, the foremost structural 
and fuel material in the past, now yields more than fifty industrial products 
such as rayon, paper, plastics, wood, alcohol and a number of silvichemicals. 
This is a result of the increasing knowledge of wood chemistry. Cellulose, 
the principal fibre material, yields plastics, sugars and explosives now. The 
knowledge of their chemistry helped to convert toxins like curare and 
cardiac glycosides to muscle relaxants and cardiotonics respectively. 
Narcotics like opium and cocaine are well known in medicines today. The 
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purified monoterpenes are used to produce high grade perfumes and 
cosmetics. Many naturally occurring compounds are moulded in different 
ways to synthesise a number of compounds used similarly or for entirely 
different purposes. Citral, the principal component of citronella oil, is used 
as the raw material for the synthesis of ionones, which form an excellent 
substitute for the highly expensive oil of violets and are used for the 
synthesis of vitamin A. Synthetic vanillin is prepared from eugenol and 
camphor from ∞-pinene. THF (tetrahydrofuran), an industrial solvent, is 
prepared from xylose obtained by the hydrolysis of xylans, a group of matrix 
polysaccharides. Thus if the chemistry of plant products is phytochemistry, 
than a major chunk of this subject, the chemistry of useful plant products is 
an integral part of economic botany. 

A knowledge of plant chemistry is most useful in the development of 
new drugs. The skeletons available with the common active principles 
provide templates for the synthesis of analogues and/or derivatives which 
may have equivalent or better activity than the parent molecule. For 
example, cocaine yielded information that led to the production of a number 
of related anesthetics such as prococaine and a number of anticholinergic 
drugs derived from tropane nucleus. Azidomorphine and 14-OH azidomor-
phine are at least 300 times stronger analgesics than morphine with no 
addiction at all. In certain cases the action of some components were 
prevented/masked by other principles in the crude drug. Leurocristine, an 
active neoplastic alkaloid was obtained in high yield from the extracts of 
Catharanthus roseus while the total alkaloid fraction was devoid of any 
activity. Leurosine was another active antitumor alkaloid present in the same 
extract. In such cases a study of each compound in isolation is essential to 
obtain desirable results. 

A number of Indian plants are included in this text. A great deal of 
reference work on the chemistry, pharmacognosy and economic botany has 
been done. All the current researches on these plants have been incorporated 
and the references cited at appropriate places. The data available in older 
literature such as various textbooks, Wealth of India volumes and other 
monographs have been freely borrowed. Most of the plants, important in the 
context of world economy have been given a thorough treatment. 

This book is meant for teaching useful plants under the subject heading 
of “Economic Botany”. The most important useful herbs of the planet earth 
are explained in terms of their active chemical compounds and relevant 
properties. All the conventional topics such as Food plants, spices, timber etc 
have been revamped with the latest research inputs on those plants and the 
new features of these products. The chapter on medicinal plants has been 
enlarged greatly to include almost all the recently discovered plants as well 
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as the new medicinal properties of the old plants. A number of chapters 
including the present day ‘Hot Topics’, which are of interest for the common 
man and thus make headlines in Magazines and Newspapers, such as 
Nutraceuticals, Herbal Cosmetics, Antioxidant therapy, Natural Dyes, 
Perfumery, Aromatherapy, Biopesticides, Biofuel, Biofertilisers and Herbal 
Veterinary Medicine are added which will increase the acceptance of plant- 
based courses. In addition, in the beginning of each chapter, relevant 
chemistry of natural products is added which will explain the said actions in 
a meaningful way. 

This book is presented with man as the focal point and the role of herbs 
in his foods, taste, health beauty and comforts are discussed. There are five 
major sections and they are entitled as “Your Food”, “Your Taste”, “Your 
Health”, “Your Beauty”, and “Your Comforts”. That is to say that the herbs 
and the herbs alone can fulfill the myriads of demands of man and make the 
life more exciting and fun. 

It is sincerely hoped that the publication of this treatise will initiate 
discussions on revamping and restructuring the age-old courses on 
“Economic Botany”. It is expected that, this book fills a long felt void by 
introducing an interdisciplinary area of Phytochemistry in a plant science 
curriculum. It is my sincere desire that the basic philosophy which guides the 
production of this book gains wider acceptance. 

As a pioneer in the field, this book may have a few short comings. 
Suggestions and frank criticism from readers will be useful in improving the 
contents of the book. 

 
M. DANIEL  

13th November, 2012 





 
 
 
Contents 

Section - 1. 
YOUR FOOD 

1.1. Nature of storage foods: Basic chemistry of Carbohydrates, 
Aminoacids and Proteins, Fats, Oils and Waxes and Vitamins 

 1

1.2.  Cereals 79

1.3.  Pulses  88

1.4.  Oil/Wax Yielding Plants  92

1.5. Vegetables  106

1.6.  Fruits and Nuts  121

1.7.  Starches and Starch Products  141

Section - 2. 
YOUR TASTE 

2.1.  Active principles of Spices and Beverages 147

2.2.  Spices  157

2.3.  Beverages  175

2.4.  Sweetening Principles from Plants  183

Section - 3.  
YOUR HEALTH 

3.1.  Drug Plants 195

3.1.a.  Alkaloids and plants containing them 201

3.1.b.  Triterpenoids and plants containing them 242

3.1.c.  Phenolics and plants containing them 312

3.1.d.  Minor Principles and plants containing them 364

3.2.  Nutraceuticals 378



viii Useful Herbs of Planet Earth 

3.3.  Antioxidant Therapy 420

3.4.  Aromatherapy 423

3.5.  Herbal veterinary medicine 425

Section - 4.  
YOUR BEAUTY 

4.1.  Herbal Cosmetics 431

4.2.  Volatile oils and perfumes 446

4.3.  Natural Dyes  463

4.4  Fibres 501

Section - 5.  
YOUR COMFORTS 

5.1.  Biopesticides 513

5.2. Biofertilisers 567

5.3.  Biofuel 576

5.4.  Narcotics, Fumitories and Masticatories 600

5.5.  Rubber and Gutta 610

5.6.  Gums and Mucilages 617

5.7.  Resins 623

5.8.  Tannins  637

5.9.  Wood, Cork and Silvichemicals  645

5.10.  Paper, Pulp and Cellulose Derivatives 657

 References 661

 A Glossary of Ethnobotanical Terms 672

 Plant Taxa in which Name Changes Occurred 675

 Index 680
 



 

 

 

 

 

Section - 1. 

YOUR FOOD 
 
 

1.1. Nature of storage foods: Basic chemistry of 
Carbohydrates, Aminoacids and Proteins, Fats, 
Oils and Waxes and Vitamins 

1.2.  Cereals 
1.3.  Pulses  
1.4.  Oil Yielding Plants  
1.5.  Vegetables  
1.6.  Fruits and Nuts  
1.7.  Starches and Starch Products 



 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00667
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00500
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


