
Trans Fatty Acids in
Human Nutrition



Also in the Oily Press Lipid Library:

Volume 22. Phospholipid Technology and Applications
Edited by Frank D. Gunstone

Volume 21. Long-Chain Omega-3 Specialty Oils
Edited by Harald Breivik

Volume 20. Antioxidants in Food and Biology: Facts and Fiction
Written by Edwin N. Frankel

Volume 19. Lipids: Structure, Physical Properties and Functionality
Written by Kåre Larsson, Peter Quinn, Kiyotaka Sato and Fredrik Tiberg

Volume 18. Lipid Oxidation (second edition)
Written by Edwin N. Frankel

Volume 17. Bioactive Lipids
Edited by Anna Nicolaou and George Kokotos

Volume 16. Advances in Lipid Methodology – Five
Edited by Richard O. Adlof

Volume 15. Lipid Analysis (third edition)
Written by William W. Christie

Volume 14. Confectionery Fats Handbook
Written by Ralph E. Timms

Volume 13. Lipids for Functional Foods and Nutraceuticals
Edited by Frank D. Gunstone

Volume 12. Lipid Glossary 2
Written by Frank D. Gunstone and Bengt G. Herslöf

Volume 11. Lipids in Nutrition and Health: A Reappraisal
Written by Michael I. Gurr

Volume 9. Trans Fatty Acids in Human Nutrition (first edition)
Edited by Jean Louis Sébédio and William W. Christie

Volume 8. Advances in Lipid Methodology – Four
Edited by William W. Christie

Volume 7. Advances in Lipid Methodology – Three
Edited by William W. Christie

Volumes 1– 6 and 10. Out of print



Trans Fatty Acids in
Human Nutrition

Second Edition

Edited by

FRÉDÉRIC DESTAILLATS
Nestlé Research Center, Lausanne, Switzerland

JEAN-LOUIS SÉBÉDIO
UMR 1019, Plateforme d’exploration du métablolisme, INRA

centre de Theix, St Genes Champanelle, France

FABIOLA DIONISI
Nestlé Research Center, Lausanne, Switzerland

JEAN-MICHEL CHARDIGNY
UMR 1019 INRA Université Clermont I,

Clermont-Ferrand, France

THE OILY PRESS
An imprint of PJ Barnes & Associates

Bridgwater, England



Published by The Oily Press
an imprint of PJ Barnes & Associates
PO Box 200, Bridgwater TA7 0YZ, England
Tel: +44-1823-698973, Fax: +44-1823-698971
E-mail: editor@pjbarnes.co.uk
Web site: http://www.pjbarnes.co.uk

ISBN 978-0-9552512-3-8

Copyright © 2009 PJ Barnes & Associates

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted by any form or by any means, electronic, mechanical, photocopy-
ing, recording or otherwise, without prior permission in writing from the publisher.

All reasonable care is taken in the compilation of information for this book. However,
the author and publisher do not accept any responsibility for any claim for damages,
consequential loss or loss of profits arising from the use of the information.

This book is Volume 23 in The Oily Press Lipid Library

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library

Typeset in 10½/12pt Times New Roman by
Ann Buchan (Typesetters), Middlesex, UK
Printed and bound in Great Britain by Athenaeum Press Ltd,
Gateshead, Tyne & Wear



v

Preface

The chemistry of fats and oils has enjoyed a long and successful history. The
first evidence of the occurrence of trans fatty acids (TFA) in edible fats was
demonstrated by direct chemical analysis more than 80 years ago by Bertram in
1928 (Biochem. Z., 197, 433–441). In studying ruminant fats, Bertram discov-
ered the trans-11 18:1 acid and named it vaccenic acid. It was shown later that
vaccenic acid is not the only TFA found in ruminant fats and more recent
research revealed that vaccenic acid is further metabolized in ruminants as well
as in other animals.

Over the last thirty years numerous studies have been carried out in a number
of fields including analytical chemistry, food science, nutrition and epidemiol-
ogy to understand the composition, physical properties and health implications
of TFA found in partially hydrogenated vegetable oils. The basic chemical
information gained was that partial hydrogenation of vegetable oils generates
a very complex and diverse profile of TFA isomers. These TFA were found to
be conspicuously more stable toward chemical oxidation reactions compared
to their polyunsaturated precursors and to exhibit distinct physical properties.
However, the most recent research over the past two decades has documented
various detrimental effects of consumption of TFA on risk factors of vascular
health.

Since the 1990s there has been increasing regulatory concern about the
health effects of the trans mono-ethylenic acid isomers formed during partial
hydrogenation of vegetable oils. Consequently public health policies have
been implemented in various countries including Denmark, USA and Canada,
to ban the use or limit the consumption of TFA from industrial origin. However,
debate still rages around the world as to agreeing the most appropriate policies,
determining which specific chemicals are deleterious and by what mechanisms
and in what quantities, and deciding how regulatory agencies should guide the
public to appropriate food choices based on their TFA contents. To frame this
debate, scientific knowledge must take a central role. Therefore the editors
undertook to produce a state-of-the-art book that assembles the scientific
knowledge of trans fats – what is known and what needs to be determined.

An earlier book carried out a very similar task for the state of our knowledge
in the late 1990s; this was Trans Fatty Acids in Human Nutrition co-edited by
one of us ( Jean-Louis Sébédio) together with William W. Christie who also
contributes to the present book. Also like the present book, the earlier volume
was published by The Oily Press. Therefore it was decided that the new book
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should become the Second Edition of Trans Fatty Acids in Human Nutrition
even though the rapid expansion and progress in the subject meant that it would
be completely re-written and be expanded from the original 9 to the present 15
chapters.

In this book, authors who are recognized international authorities in their
field have addressed various domains of TFA research such as consumption,
analysis, biochemistry, synthesis and natural TFA biosynthesis, health effects,
food formulation, and also regulation and consumer perception.

Each chapter contains the latest references and major advances and break-
throughs in the different areas of scientific research. Furthermore, the book also
includes a discussion of a major question on the health effects of the ‘natural
trans isomers’, comparing their effects to those observed for the industrially
produced TFA. We hope that the availability of so much information in a single
volume will help to clarify the major effects of TFA in human nutrition
discovered over the last two decades and guide the next generation of scientists
to the important opportunities for making further progress in this challenging
field of research.

Frédéric Destaillats (Lausanne, Switzerland)
Jean-Louis Sébédio (St Genes Champanelle, France)

Fabiola Dionisi (Lausanne, Switzerland)
Jean-Michel Chardigny (Clermont-Ferrand, France)
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