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Preface

One of the two enantiomers of a chiral pollutant may be more toxic than
the other, and about 25 % of agrochemicals are chiral in nature — including
pesticides, which are applied in agricultural and forestry activities in the
form of their racemates. The biological transformation of chiral pollutants
can be stereoselective, such that the uptake, metabolism and excretion
of the enantiomers may be very different. Therefore, the enantiomeric
composition of chiral pollutants may be changed during these processes.
The metabolites of chiral compounds are often chiral. Therefore, to predict
the exact toxicities of pollutants, determination of the concentrations
of both enantiomers is essential, and hence environmental scientists are
eagerly seeking techniques for their analysis. Moreover, diverse groups of
people — ranging from regulators to the materials industries, clinicians and
nutritional experts, agriculturalists and environmentalists — are also now
demanding data on the ratio of pollutant enantiomers, rather than their total
concentrations.

Various approaches to chiral resolution have been developed for the
analysis of pharmaceuticals and drugs but, unfortunately, few reports and
monographs are available on the chiral separation of pollutants. Therefore,
we have set out to write this book, which deals with the distribution,
toxicities and art of analysis of chiral pollutants by gas chromatography
and liquid chromatography; that is, by high performance liquid chro-
matography (HPLC), sub- and supercritical fluid chromatography (SFC),
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capillary electrochromatography (CEC) and thin layer chromatography
(TLC). Additionally, a chapter has been included on the chiral analysis of
pollutants by capillary electrophoresis. This book also describes the types,
structures and properties of chiral stationary phases, and the applications
and future scope of chiral resolution. Moreover, we have attempted to
explain the optimization of chiral analysis, which will be helpful in the
design of future experiments in this area. Attempts have also been made to
explain chiral recognition mechanisms in detail. We very much hope that
this book will be a useful source of information for scientists, researchers,
academics and graduate students who are working in the field of the chiral
analysis of pollutants.

Imran Ali
drimran_ali@yahoo.com
Roorkee, India

Hassan Y. Aboul-Enein
Riyadh, Saudi Arabia
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About the Book

This book describes the distribution and toxicity of, and analytical tech-
niques for, environmental chiral pollutants. The techniques discussed are
gas and liquid chromatography and capillary electrophoresis, the different
liquid chromatographic approaches being high performance liquid chro-
matography (HPLC), sub- and supercritical fluid chromatography (SFC),
capillary electrochromatography (CEC) and thin layer chromatography
(TLC). This book is divided into ten chapters. The first chapter is an intro-
duction to the principles of chirality. This is followed by Chapters 2—-9,
which discuss the distribution, toxicity, sample preparation and chiral
resolution of environmental pollutants by chromatography and capillary
electrophoresis, and include details of the distribution, toxicities, sample
preparation and analysis of chiral pollutants. Moreover, optimization of the
experimental parameters of chromatographic and capillary electrophoretic
techniques is also discussed, and hence this book may be considered as an
applied text in the area of chiral pollutant analysis. Discussions have also
been included on the types, structures and properties of chiral stationary
phases and their applications to the analysis of chiral pollutants. Chiral
recognition mechanisms have also been considered, which may be useful
in the design of future research in this field of study. The final chapter
considers the regulatory framework with regard to chirality around the
world, together with perspectives on the large-scale production of pure
enantiomers and the impact of chirality on economic growth.
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Chapter 1
Introduction

1.1 The Importance of the Environment

The growth, health and persistence of human beings and other organisms
all depend on the quality of the environment. Therefore, conservation and
protection of the environment are essential in the present-day industrialized
and developing world. Unfortunately, pollution of the environment is one
of the most pressing problems of our age. The problem of the environment
has now reached a level that poses a potential threat not only to health but
also to entire populations. The quality of our environment is deteriorating
day by day, due to the continuous discharge of undesirable constituents.
The main sources of the contamination are the geometric increase in the
global population, industrialization, domestic and agricultural activities,
atomic explosions, and other environmental and global changes. If they are
not properly controlled, these activities and changes can destroy the quality
of our environment. Broadly, the environment is divided into three parts:
the atmosphere, including the air sphere around the Earth; the lithosphere,
which consists of the Earth itself; and the hydrosphere — all the water bodies,
including the oceans and the surface and ground water. The hydrosphere
and atmosphere components of the environment are directly and readily
available for contamination by pollutants. Therefore, the quality of these
components of the environment is deteriorating continuously, which is a
matter of great concern. Again, the notorious pollutants find their way
easily through water bodies and reach various levels in the food chain. The

Chiral Pollutants. 1. Aliand H. Y. Aboul-Enein
© 2004 John Wiley & Sons, Ltd  ISBN: 0-470-86780-9



