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Preface

With Volume 3, the Carotenoids series moves into the area of biochemistry and biology, where
much of the current interest in the carotenoid field lies. Later Volumes will cover the biologi-
cal functions and actions of the carotenoids. Volume 3 concentrates on how the carotenoid
molecules are formed in Nature, and utilized or modified by living organisms. Both biosynthe-
sis and metabolism are covered. The historical development of this work is summarized in the
introductory Chapter (1), in which the editors also give their views on the current state of
knowledge, and their prognosis for future developments.

Carotenoids are biosynthesized in great variety by bacteria, fungi, algae and higher plants.
An overview of the current state of knowledge, especially of the reactions, pathways, enzymes
and regulation of carotenoid biosynthesis, is given in Chapter 2. The results of molecular
genetics are now integrated into this overview. Such are the rapid advances now being made in
molecular genetics that another Chapter (3) is devoted entirely to this topic, with emphasis on
the practical application of these powerful techniques in the carotenoid field. Chapter 4 then
describes the further biosynthetic processes by which biologically important small molecules
that are structurally related to carotenoids are formed naturally from intact carotenoid mole-
cules. The ability to accumulate carotenoids with particular structural features reflects biosyn-
thetic capabilities, and is a useful criterion for chemosystematics, especially of algae
(Chapter 5).

Animals cannot biosynthesize carotenoids de novo. They must obtain their carotenoids
from the diet. Dietary carotenoids provide most of the vitamin A that is vital for health and
development in humans and other mammals. The formation of vitamin A and the absorption,
transport and deposition of carotenoids in tissues in mammals are described in Chapter 6. The
diverse metabolic reactions by which dietary carotenoids undergo structural and stereochemi-
cal changes in birds, fish and invertebrate animals, and provide striking coloration in these ani-
mals, are described in Chapter 7. This metabolic activity makes carotenoids suitable molecules
for use as markers to trace food chains (Chapter 8).

The philosophy of the Carotenoids Series is to provide practical guidance as well as
detailed information, and Worked examples of some important procedures have been
described in Vols. 1 and 2. Precise worked examples are not appropriate in Vol. 3. Instead,
guidance on the application of some of the most important experimental procedures for studies
of biosynthesis and metabolism are given in Chapter 9. Similar guidance on the application of
molecular biology techniques is incorporated in Chapter 3. For all work with carotenoids, bio-
logical as well as chemical, familiarity with the general procedures for handling carotenoids
and for their isolation and analysis (covered in Vol.1A), and with the analytical and spectro-
scopic methods dealt with in Vol.1B, is an essential prerequisite.

It is the aim of editors that the information presented and analysed by expert authors in this
Volume will serve as a useful reference source, and give valuable guidance on practical strate-
gies and procedures, as a foundation for the exciting advances that can be expected in caro-
tenoid biosynthesis and metabolism in the next few years.
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Editors‘ Notes on the Use of This Book

The Carotenoids books are planned to be used with the Key to Carotenoids, Second Edition.
Throughout the Series, whenever a known, natural carotenoid is mentioned, its number in the
Key to Carotenoids or the Appendix (Vol.1A, Chapter 8) is given in bold print. Other com-
pounds that do not appear in the Key are numbered separately, in italics, in sequence for each
Chapter, and their formulae are shown. Note that the Key numbers given are those in the
Second Edition of the Key to Carotenoids (1987). The same numbering system will also be
used in the new Handbook of Carotenoids, now in preparation in association with the Caro-
tenoids series. The numbering of compounds in the original Key to Carotenoids (1976) and the
list in the 1971 Isler Carotenoids book is different.

Trivial names

The JUPAC semi-systematic names for all known naturally occurring carotenoids are given in
the Key to Carotenoids, second Edition, and in the Appendix (Vol.1A, Chapter 8). Trivial
names for many carotenoids are, however, well established and convenient, so the practice of
using these trivial names rather than the often cumbersome IUPAC semi-systematic names
will, in general, be maintained in this series. An important exception is the naming of those
compounds which bear the trivial name ‘(prefix)-carotene’. To avoid confusion caused by the
use of Greek-letter prefixes that do not correspond to the series of prefixes used to designate
and groups in the JUPAC system (e.g. “y-carotene’ does not contain Y end groups) the old
names o.-carotene, 3-carotene, y-carotene, 8-carotene and e-carotene are abandoned according
to the TUPAC recommendation, and replaced by B,e-carotene, B,B-carotene, B,y-carotene and
€,e-carotene, respectively.

Classification of organisms

Because of the biological context of this Volume, the correct classification of living organisms
becomes important, especially when changes in detail occur frequently as new criteria are
applied, particularly comparison of DNA sequences. It is not practical to include a classifica-
tion scheme in this book. It has been the responsibility of authors to ensure that classification
schemes in current usage are applied, and to ensure correlation between old and new names.

Indexing

For most purposes, reference to the List of Contents is considered sufficient to guide the reader
to a particular topic. Topics/items that are obviously specific to a particular Chapter and can be
located by sub-headings are not reported in the Index, e.g. reference to ‘cDNA libraries’ is
clearly expected in Chapter 3. Likewise, space does not permit comprehensive listing of each
mention of individual compounds. Indexing is restricted to key topics that occur, perhaps in
different contexts, in more than one Chapter.
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