RESIDUE REVIEWS
VOLUME 63

RESIDUE REVIEWS
Residues of Pesticides and Other
Contaminants in the Total Environment

Editor

FRANCIS A. GUNTHER
Assistant Editor

JANE DAVIES GUNTHER
Riverside. California

ADVISORY BOARD
F. BAR, Berlin, Germany. F. BRO-RASMUSSEN, S¢borg, Denmark
D. G. CROSBY, Davis, California· S. DORMAL-VAN DEN BRUEL, Bruxelles, Belgium
C. L. DUNN, Wilmington, Delaware· H. EGAN, London, England
H. FREHSE, Leverkusen-Bayerwerk, Germany· K. FUKUNAGA, Saitama, Japan
H. GEISSBUHLER, Basel, Switzerland· G. K. KOHN, Richmond, California
H. F. LINSKENS, Nijmegen, The Netherlands· N. N. MELNIKOV, Moscow, U.S.S.R.
R. MESTRES, Montpellier, France· P. DE PIETRI-ToNELLI, Milano, Italy
I. S. TAYLOR, Melbourne, Australia· R. TRUHAUT, Paris, France
I. ZIEGLER, Miinchen, Germany

VOLUME 63

SPRINGER-VERLAG
NEW YORK

HEIDELBERG
1976

BERLIN

Coordinating Board of Editors
FRANCIS

A.

GUNTHER,

Editor

Residue Reviews
Department of Entomology
University of California
Riverside. California 92502

JOHN W. HYLIN,

Editor

Bulletin of Environmental Contamination and Toxicology
Department of Agricultural Biochemistry
University of Hawaii
Honolulu, Hawaii 96822

WILLIAM

E.

WESTLAKE,

Editor

Archives of Environmental Contamination and Toxicology
P.O. Box 1225
Twain Harte, California 95383

All rights reserved. No part of this book may be translated or reproduced in any form without
written permission from Springer-Verlag.

© 1976 by Springer-Verlag New York Inc.

Softcover reprint of the hardcover 1st edition 1976

Library of Congress Catalog Card Number 62-18595
The use of general descriptive names, trade names, trade marks, etc. in this publication, even
if the former are not especially identified. is not to be taken as a sign that such names, as understood by the Trade Marks and Merchandise Marks Act, may accordingly be used freely by
anyone.
New York: 175 Fifth Avenue, New York, N.Y. 10010
Heidelberg: 6900 Heidelberg I, Postfach 1780, West Germany

ISBN-13 :978-1-4613-9409-9
DOl: 10.1007/978-1-4613-9407-5

e-ISBN-13:978-1-4613-9407-5

Preface

That residues of pesticide and other contaminants in the total environment are of concern to everyone everywhere is attested by the reception
accorded previous volumes of "Residue Reviews" and by the gratifying
enthusiasm, sincerity, and efforts shown by all the individuals from whom
manuscripts have been solicited. Despite much propaganda to the contrary, there can never be any serious question that pest-control chemicals
and food-additive chemicals are essential to adequate food production,
manufacture, marketing, and storage, yet without continuing surveillance
and intelligent control some of those that persist in our foodstuffs could
at times conceivably endanger the public health. Ensuring safety-in-use
of these many chemicals is a dynamic challenge, for established ones are
continually being displaced by newly developed ones more acceptable to
food technologists, pharmacologists, toxicologists, and changing pestcontrol requirements in progressive food-producing economies.
These matters are of genuine concern to increasing numbers of governmental agencies and legislative bodies around the world, for some of
these chemicals have resulted in a few mishaps from improper use. Adequate safety-in-use evaluations of any of these chemicals persisting into
our foodstuffs are not simple matters, and they incorporate the considered
judgments of many individuals highly trained in a variety of complex
biological, chemical, food technological, medical, pharmacological, and
toxicological disciplines.
It is hoped that" Residue Reviews" will continue to serve as an integrating
factor both in focusing attention upon those many residue matters requiring
further attention and in collating for variously trained readers present
knowledge in specific important areas of residue and related endeavors
involved with other chemical contaminants in the total environment. The
contents of this and previous volumes of" Residue Reviews" illustrate these
objectives. Since manuscripts are published in the order in which they are
received in final form, it may seem that some important aspects of residue
analytical chemistry, biochemistry, human and animal medicine, legislation,
pharmacology, physiology, regulation, and toxicology are being neglected;
to the contrary, these apparent omissions are recognized, and some pertinent
manuscripts are in preparation. However, the field is so large and the interests
in it are so varied that the editors and the Advisory Board earnestly solicit
suggestions of topics and authors to help make this international book-series
even more useful and informative.
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Preface

"Residue Reviews" attempts to provide concise, critical reviews of
timely advances, philosophy, and significant areas of accomplished or
needed endeavor in the total field of residues of these and other foreign
chemicals in any segment of the environment. These reviews are either
general or specific, but properly they may lie in the domains of analytical
chemistry and its methodology, biochemistry, human and animal medicine,
legislation, pharmacology, physiology, regulation, and toxicology; certain
affairs in the realm of food technology concerned specifically with pesticide and other food-additive problems are also appropriate subject matter.
The justification for the preparation of any review for this book-series is
that it deals with some aspect of the many real problems arising from
the presence of any" foreign" chemicals in our surroundings. Thus, manuscripts may encompass those matters, in any country, which are involved
in allowing pesticide and other plant-protecting chemicals to be used safely
in producing, storing, and shipping crops. Added plant or animal pestcontrol chemicals or their metabolites that may persist into meat and other
edible animal products (milk and milk products, eggs, etc.) are also residues
and are within this scope. The so-called food additives (substances deliberately added to foods for flavor, odor, appearance, etc., as well as those
inadvertently added during manufacture, packaging, distribution, storage,
etc.) are also considered suitable review material. In addition, contaminant
chemicals added in any manner to air, water, soil or plant or animal life are
within this purview and these objectives.
Manuscripts are normally contributed by invitation but suggested
topics are welcome. Preliminary communication with the editors is necessary before volunteered reviews are submitted in manuscript form.
Department of Entomology
University of California
Riverside, California
July 19, 1976

F.A.G.
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