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Medicinal plants are used to treat diseases and provide health benefits, and their applications are increasing around the world. A
huge array of phytochemicals have been identified from medicinal plants, belonging to carotenoids, flavonoids, lignans, and
phenolic acids, and so on, with a wide range of biological activities. In order to explore our knowledge of phytochemicals with the
assistance of modern molecular tools and high-throughput technologies, this book collects recent innovative original research and
review articles on subtopics of mechanistic insights into bioactivities, treatment of diseases, profiling, extraction and identification,
and biotechnology.
Thin Layer Chromatography in PhytochemistryCRC Press
The powerful, efficient technique of high performance liquid chromatography (HPLC) is essential to the standardization of plantbased drugs, identification of plant material, and creation of new herbal medicines. Filling the void in this critical area, High
Performance Liquid Chromatography in Phytochemical Analysis is the first book to give a comp
Thin-layer chromatography (TLC) is a powerful, fast and inexpensive analytical method. It has proven its usefulness in
pharmaceutical, food and environmental analysis. This new edition of the practical TLC guide features a completely revised
chapter on documentation, now including the use of digital cameras. Selected new sorbents and instruments are also introduced.
Why has the prior edition been successful? All steps of the analytical procedure are clearly explained, starting with the choice of a
suitable TLC technique and ending with data evaluation and documentation. Special emphasis is put on the proper choice of
materials for TLC. Properties and functions of various materials and the TLC equipment are described, covering e. g. precoated
layers, solvents and developing chambers, including information on suppliers. Many practical hints for trouble shooting are given.
All this is illustrated with numerous coloured figures. How to use TLC in compliance with GLP/GMP regulations is described in
detail, including the required documentation. Therefore the reader can very easily compile his own standard operating procedures.
This is the first book that comprehensively and systematically describes the new technology of hydrophilic interaction liquid
chromatography (HILIC). Hydrophilic interaction chromatography is a separation technique suitable for polar and hydrophilic
compounds and orthogonal to reversed phase liquid chromatography. From small organic molecules to pr
The international trade in plants is growing steadily as the worldwide demand for natural and botanical raw materials increases.
Customers value natural products and botanicals as "green" alternatives—safer ingredients for their families which also represent
an environmentally and socially responsible choice for the planet. In order to build assurance into the sourcing of natural
ingredients, R&D organizations must have valid scientific matrices to authenticate the quality of those ingredients, provide
traceability, and minimize risk. An assemblage of insight from expert contributors, Botanicals: Methods and Techniques for Quality
& Authenticity compiles a range of methods and techniques that can be used to help guide quality and authenticity determinations.
Topics include: Metabolic profiling, authentication of botanicals by morphology, and genetic methods of botanical authentication
Tools for building models for the authentication of materials How multivariate statistics can play a role in determining botanical
quality and authenticity Radiocarbon and stable isotope ratio analysis and emerging stable isotope tools NMR (nuclear magnetic
resonance) spectroscopy, NIR (near-infrared), and HPTLC (high-performance thin-layer chromatography) methods for analysis
The use of electronic sensing instruments and applications for analysis The contributors also discuss the challenge of identifying a
botanical extract or preparation on the basis of its chemical content and discuss quality issues faced by botanicals used as
cosmetic ingredients. The book provides you with a range of traditional, taxonomic, and newer analytical tools to assure the
quality, authenticity, and traceability of botanical raw materials for dietary supplements, cosmetics, and natural products research.
Thoroughly revised and expanded, the third edition of the Encyclopedia of Chromatography is an authoritative source of
information for researchers in chemistry, biology, physics, engineering, and materials science. This quick reference and guide to
specific chromatographic techniques and theory provides a basic introduction to the science and techn
Phytochemicals are the individual chemicals from which the plants are made and plants are the key sources of raw material for
both pharmaceutical and aromatic industries. the improved methods for higher yield of active compounds will be the major
incentive in these industries. To help those who are involved in the isolation of compounds from plants, some of the essential
phytochemical techniques are included in this book. The theoretical principles of various instruments, handling of samples and
interpretation of spectra are given in detail. Adequate chemical formulas are included to support and explain various structures of
compounds and techniques. The book will prove useful to students, researchers, professionals in the field of Plant Physiology and
Pathology, Pharmaceutical and Chemical Engineering, Biotechnology, Medicinal and Aromatic Plants and Horticulture.

In the present study, three Libyan medicinal plants Juniperus phoenicea, Pistacia lentiscus and Cupressus sempervirens
were investigated for their chemical constituents. Studies were conducted to determine the active chemical constituents
of alcoholic extracts by way of phytochemistry and to evaluate its in vitro antimicrobial activity, using the disc diffusion
technique as described by the National Committee of Clinical Laboratory Standard (1993). The alcoholic extracts of all
plants produced a dose dependent zone of inhibition in all the organisms tested (Escherichia coli, Staphylococcus aureus
and Klebsiella pneumoniae). Due to their medicinal value and relative abundance, it was decided to investigate the
flavonoids from these plants. The present investigation has led to the isolation of five flavonoids from an ethanol extract
prepared from the leaves, barks and roots of these plants by preparative thin-layer chromatography technique. Their
structures were determined through a combination of spectrometric techniques including IR, UV, 1D and 2D NMR and
high-resolution electrospray mass spectrometry.
The role of Bioactive Dietary Factors and Plant Extracts in Preventive Dermatology provides current and concise
scientific appraisal of the efficacy of foods, nutrients, herbs, and dietary supplements in preventing dermal damage and
cancer as well as improving skin health. This important new volume reviews and presents new hypotheses and
conclusions on the effects of different bioactive foods and their components derived particularly from vegetables, fruits,
and herbs. Primary emphasis is on treatment and prevention of dermal damage focusing on skin cancers with significant
health care costs and mortality. Bioactive Dietary Factors and Plant Extracts in Preventive Dermatology brings together
expert clinicians and researchers working on the different aspects of supplementation, foods, and plant extracts and
nutrition and skin health. Their expertise provides the most current knowledge in the field and will serve as the foundation
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for advancing future research.
Textbook of Molecular Biotechnology covers an amazing range of topics from the basic structure of the cell and diversity
of microorganisms to the latest techniques in the field of biotechnology. Various topics have been included for the benefit
of graduate and postgraduate students. In addition, the book will be of immense help for the researchers and can be
used as a laboratory manual for various biotechnological techniques. A number of reputed subject experts, scientists,
academicians, and researchers have contributed their chapters to this volume. This book describes the role of basic
biotechnological tools in various spheres of human society, namely, agriculture, nutraceuticals, pharmaceuticals,
nanobiotechnology, proteomics, metagenomics and Intellectual Property rights.
Natural Products Isolation: Second Edition presents a practical overview of just how natural products can be extracted,
prepared, and isolated from the source material. Maintaining the main theme and philosophy of the first edition, this
second edition incorporates all the new significant developments in this field of research. The chapters are divided into
four distinct sections: introduction, extraction, chromatography, and special topics. This second edition provides
substantial backround information for natural product researchers and will prove a useful reference guide to all of the
available techniques.
While there are many books available on methods of organic and biochemical analysis, the majority are either primarily
concerned with the application of a particular technique (e.g. paper chromatography) or have been written for an
audience of chemists or for biochemists work ing mainly with animaltissues. Thus, no simple guide to modern metho ds
of plant analysis exists and the purpose of the present volume is to fill this gap. It is primarily intended for students in the
plant sciences, who have a botanical or a general biological background. It should also be of value to students in
biochemistry, pharmacognosy, food science and 'natural products' organic chemistry. Most books on chromatography,
while admirably covering the needs of research workers, tend to overwhelm the student with long lists of solvent systems
and spray reagents that can be applied to each class of organic constituent. The intention here is to simplify the situation
by listing only a few specially recommended techniques that have wide currency in phytochemical laboratories. Sufficient
details are provided to allow the student to use the techniques for themselves and most sections contain some
introductory practical experiments which can be used in classwork.
Plant Nonprotein Amino and Imino Acids: Biological, Biochemical, and Toxicological Properties provides a
comprehensive discussion of plant nonprotein amino acids. Much of this monograph is written with the neophyte in mind,
thus necessitating the presentation of certain basic concepts that are well-known to the advanced worker. Rather than
providing an exhaustive coverage of the subject matter, the book attempts to represent effectively the state of the art; to
provide a helpful means of identifying and locating the pertinent literature; and to present the basic information necessary
to encourage other workers to enter into the study of the nonprotein amino acids. The book begins with a review of
nomenclature and physicochemical properties. This is followed by a discussion of analytical methods such as partition
paper chromatography, thin-layer chromatography, ninhydrin color reaction, ion-exchange chromatography, and gas
chromatography. Subsequent chapters deal with the toxicity of some nonprotein amino acids and their ability to exert
debilitating effects in a host of organisms; and the intermediary metabolism of nonprotein amino acids.
The present edited book is the presentation of 18 in-depth national and international contributions from eminent
professors, scientists and instrumental chemists from educational institutes, research organizations and industries
providing their views on their experience, handling, observation and research outputs on HPTLC, a multi-dimensional
instrumentation. The book describes the recent advancements made on TLC which have revolutionized and transformed
it into a modern instrumental technique HPTLC. The book addresses different chapters on HPTLC fundamentals:
principle, theory, understanding; instrumentation: implementation, optimization, validation, automation and qualitative and
quantitative analysis; applications: phytochemical analysis, biomedical analysis, herbal drug quantification, analytical
analysis, finger print analysis and potential for hyphenation: HPTLC future to combinatorial approach, HPTLC-MS,
HPTLC-FTIR and HPTLC-Scanning Diode Laser. The chapters in the book have been designed in such away that the
reader follows each step of the HPTLC in logical order.
DIGITALIS, CARDIAC GLYCOSIDES, TAXONOMY, PHYTOCHEMISTRY, CARDENOLIDES, THIN LAYER
CHROMATOGRAPHY, DIGITOXIN.
The aim of this book is to provide the brief introduction of the techniques used for phytochemical studies. This book includes the methods
used for plant material collection, their storage, extraction, isolation, and identification of organic constituents present in plant materials under
study.
This long awaited third edition of Phytochemical Methods is, as its predecessors, a key tool for undergraduates, research workers in plant
biochemistry, plant taxonomists and any researchers in related areas where the analysis of organic plant components is key to their
investigations. Phytochemistry is a rapidly expanding area with new techniques being developed and existing ones perfected and made
easier to incorporate as standard methods in the laboratory. This latest edition includes descriptions of the most up-to-date methods such as
HPLC and the increasingly sophisticated NMR and related spectral techniques. Other methods described are the use of NMR to locate
substances within the plant cell and the chiral separation of essential oils. After an introductory chapter on methods of plant analysis,
individual chapters describe methods of identifying the different type of plant molecules: phenolic compounds, terpenoids, organic acids,
lipids and related compounds, nitrogen compounds, sugar and derivatives and macromolecules. Different methods are discussed and
recommended, and guidance provided for the analysis of compounds of special physiological relevance such as endogenous growth
regulators, substances of pharmacological interest and screening methods for the detection of substances for taxonomic purposes. It also
includes an important bibliographic guide to specialized texts. This comprehensive book constitutes a unique and indispensable practical
guide for any phytochemistry or related laboratory, and provides hands-on description of experimental techniques so that students and
researchers can become familiar with these invaluable methods.
Advances in Chromatography is a venerable series that has reported on the latest state-of-the-art developments in the field for the past four
decades. The newest installment, Volume 49, continues the tradition of compiling the work of expert contributors who present timely and
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cutting edge reviews of current and emerging methods and applications in this dynamic field. Highlights in this edition include: The
hyphenation of liquid chromatography with mass spectrometry in order to determine oligonucleotide adducts as markers for cancer
Glycoproteomics and the glycosylation of proteins, addressing biomarkers in different types of diseases Chiral separation, an important area
particularly in the pharmaceutical industry, where the technique has been applied with varying results Ion-pairing chromatography and analyte
retention Conveying the most recent significant scientific developments in separation science, the book and its series are known for the
authors’ clear presentation of topics and vivid illustrations. Accessible and engaging, this volume forms a solid foundation for the work of
biochemists and analytical, organic, polymer, and pharmaceutical chemists at all levels of technical skill. Meticulously referenced, it will help
fuel further research across a range of fields.
Modern Methods of Steroid Analysis reviews modern methods of steroid analysis such as liquid column chromatography, mass spectrometry,
and gas chromatography. Topics covered include qualitative and quantitative analysis of plant sterols by gas-liquid chromatography; Raman
spectroscopy of steroids; nuclear magnetic resonance; and applications of lanthanide shift reagents. A computerized method for rapid
comparison and retrieval of infrared spectral data is also described. This volume is comprised of 22 chapters and begins with an analysis of
hormonal steroids using liquid column chromatography, followed by a discussion on the separation of insect molting hormones using highpressure liquid chromatography. The reader is methodically introduced to the application of gradient elution and thin-layer chromatography to
the analysis of corticosteroids and 17-ketosteroids, as well as some aspects of mass spectrometry in steroid analysis. Subsequent chapters
explore other methods such as optical rotatory dispersion and circular dichroism, along with radioisotope techniques. In particular, the
radioimmunoassay of plasma steroid hormones and plasma aldosterone is considered. This book should be of interest to biochemists.
Thin layer chromatography (TLC) is increasingly used in the fields of plant chemistry, biochemistry, and molecular biology. Advantages such
as speed, versatility, and low cost make it one of the leading techniques used for locating and analyzing bioactive components in plants. Thin
Layer Chromatography in Phytochemistry is the first source devoted to supplying state-of-the-art information on TLC as it applies to the
separation, identification, quantification, and isolation of medicinal plant components. Renowned scientists working with laboratories around
the world demonstrate the applicability of TLC to a remarkable diversity of fields including plant genetics, drug discovery, nutraceuticals, and
toxicology. Elucidates the role of plant materials in the pharmaceutical industry... Part I provides a practical review of techniques, relevant
materials, and the particular demands for using TLC in phytochemical applications. The text explains how to determine the biological activity
of metabolites and assess the effectiveness of herbal medicines and nutritional supplements. Part II concentrates on TLC methods used to
analyze specific plant-based metabolite classes such as carbohydrates, proteins, alkaloids, flavonoids, terpenes, etc. Organized by
compound type, each chapter discusses key topics such as sample preparation, plate development, zone detection, densitometry, and
biodetection. Demonstrates practical methods that can be applied to a wide range of disciplines... From identification to commercial scale
production and quality control, Thin Layer Chromatography in Phytochemistry is an essential bench-top companion and reference on using
TLC for the study of plant-based bioactive compounds.
This handbook provides a systematic description of the principles, procedures, and technology of the modern analytical techniques used in
the detection, extraction, clean up, and determination of pesticide residues present in the environment. This book provides the historical
background of pesticides and emerging trends in pesticide regulation. The
This second edition of Plant Drug Analysis includes more than 200 updated color photographs of superb quality demonstrating
chromatograms of all relevant standard drugs. All drugs presented meet the standard of the official pharmacopoeia and originate from welldefined botanical sources. With this guide the technique of thin layer chromatography can be easily used without previous pharmacognostic
training. Only commercially available equipment and reagents are needed, the sources as well as all practical details are given. From the
reviews "...should not be missed in any laboratory dealing with crude drug analysis" trends in analytical chemistry "...a unique and remarkable
collection...an invaluable guide" Phytochemistry "The color photographs...are unbelievably well done" Analytical Biochemistry "...a required
text for any laboratory concerned with the analysis of medicinal plant products" Irish Pharmacy Journal
This is the first of the set of three volumes in the Encyclopedia of Plant Physiology, New Series, that will cover the area of the hormonal
regulation of plant growth and development. The overall plan for the set assumes that this area of plant physiology is sufficiently mature for a
review of current knowledge to be organized in terms of unifying principles and processes. Reviews in the past have generally treated each
class of hormone individually, but this set of volumes is subdivided according to the properties common to all classes. Such an organization
permits the examination of the hypothesis that differing classes of hormones, acting according to common principles, are determinants of
processes and phases in plant development. Also in keeping with this theme, a plant hormone is defined as a compound with the properties
held in common by the native members of the recognized classes of hormone. Current knowledge of the hormonal regulation of plant
development is grouped so that the three volumes consider advancing levels of organizational complexity, viz: molecular and subcellular;
cells, tissues, organs, and the plant as an organized whole; and the plant in relation to its environment. The present volume treats the
molecular and subcellular aspects of hormones and the processes they regulate. Although it deals with chemically distinct classes of
hormone, this volume stresses properties and modes of studying them, that are common to all classes.

Thin layer chromatography (TLC) is well suited for performing enantioseparations for research as well as larger-scale applications.
A fast, inexpensive, and versatile separation technique, there are many practical considerations that contribute to its effectiveness.
Thin Layer Chromatography in Chiral Separations and Analysis is the first bo
In this third edition, more than 40 renowned authorities introduce and update chapters on the theory, fundamentals, techniques,
and instrumentation of thin-layer chromatography (TLC) and high-performance thin-layer chromatography (HPTLC), highlighting
the latest procedures and applications of TLC to 19 important compound classes and coverage of TLC applications by compound
type. Easily adaptable to industrial scenarios , the Handbook of Thin-Layer Chromatography, Third Edition supports practical
research strategies with extensive tables of data, offers numerous figures that illustrate techniques and chromatograms, and
includes a glossary as well as a directory of equipment suppliers.
Provides chemists with an in-depth account of chromatographic phenomena and a detailed reference guide to the various choices
in optimizing chromatographic separations of enantiomers. Clarifies how thin-layer chromatography differs from, but can be used
as a pilot procedure for, high-performance liq
Used routinely in drug control laboratories, forensic laboratories, and as a research tool, thin layer chromatography (TLC) plays an
important role in pharmaceutical drug analyses. It requires less complicated or expensive equipment than other techniques, and
has the ability to be performed under field conditions. Filling the need for an up-to-date
Fundamentals and Techniques
Widely employed for separating and detecting chemicals in solution, separation techniques are most often applied in tandem,
subsequently referred to as hyphenated methods. Hyphenated and Alternative Methods of Detection in Chromatography details
the development and application of mass spectral detection techniques coupled with gas phase and liquid
A comprehensive bibliography of publications on modern planar chromatography.
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Chromatography of Steroids
A great deal of confusion and uncertainty over genotoxic impurity (GTI) identification, assessment, and control exists in the pharmaceutical
industry today. Pharmaceutical Industry Practices on Genotoxic Impurities strives to facilitate scientific and systematic consensus on GTI
management by presenting rationales, strategies, methods, interpretations, practices, and case studies from the pharmaceutical industry.
Featuring the contributions of industry leaders from nine major pharmaceutical companies, this authoritative text: Explores the safety, quality,
and regulatory aspects of GTIs Provides an overview of the latest FDA and EMEA guidelines Explains the how and why of various GTI
control tactics and practices Describes genotoxicity evaluation, acceptable exposure calculation, and analytical methods for testing Includes
real-life examples of GTI control in drug substance and drug product development processes Containing case studies from large and small
pharmaceutical firms in multiple geographical regions, Pharmaceutical Industry Practices on Genotoxic Impurities supplies an overview
of—and a current framework for—GTI control in the pharmaceutical industry, demonstrating how proper management of GTIs can occur with
the appropriate guidance, a firm grasp of the practical implications, and effective information sharing between disciplines.
The powerful, efficient technique of high performance liquid chromatography (HPLC) is essential to the standardization of plant-based drugs,
identification of plant material, and creation of new herbal medicines. Filling the void in this critical area, High Performance Liquid
Chromatography in Phytochemical Analysis is the first book to give a complete description of the techniques, materials, and instrumentation
of column HPLC and its application to essentially all primary and secondary plant metabolites. Hailing from around the world and with vast
expertise in HPLC phytochemical analysis, the contributors present a global, authoritative view of the field. The book looks at the role of
HPLC in the analysis of herbal drugs, quality control of plant products in dietary supplements, and chemosystematics. It also covers the
phytochemistry, pharmacology, and biological role of plant metabolites as well as various modes and techniques of HPLC analysis. The book
then focuses on HPLC separation, identification, and quantification of particular classes of compounds in a variety of sample types, including
plants, plant extracts, and plant-derived products. Along with its companion volume Thin Layer Chromatography in Phytochemistry, this
comprehensive book presents the most important analytical approaches used in phytochemical analysis. It will help in solving problems
connected with practical separations and the analyses of plant extract fractions of active metabolites.
This fascinating work provides state-of-the-art information on phenolic compounds in fruits. Written in a concise format, it covers qualitative
aspects by demonstrating the diversity of phenolic features in the major fruits of economic importance. It extensively covers the role played by
phenolic compounds in the quality of fruits, with regard to organoleptic characteristics and also as a parameter involved in enzymatic
browning and other modifications which take place during fruit processing. This easy-to-read resource particularly emphasizes beverages
made from fruits and the use of phenolic compounds in the detection of adulteration. This reference is indispensable to researchers in
fundamental fields (plant physiologists, phytochemists, biochemists) as well as engineers and technologists working on practical applications
in fruits.
Practical Thin-Layer Chromatography provides thorough coverage of the principles, practices, and applications of thin-layer chromatography
(TLC) for important sample and compound types. This information is directed specifically at workers in the most active scientific fields.
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