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Preface

This book has been designed for use as a text by undergraduate
students majoring in food science and technology, and as a survey
of modern analytical techniques and instruments for the worker and
researcher in the field of food analysis.

In preparation of the manuscript, we followed the recommendations
for subject coverage in a textbook of food analysis for students of
food science and technology, as contained in the report of the Task
Force on Food Analysis of the Institute of Food Technologists’
Council Committee on Education.

Basic principles are stressed, rather than details of analytical
methods. Although the emphasis has been on modern and sophisti-
cated instruments and methods, we have described also the classical
procedures that have been in use for many years. In chapters de-
voted to instrumentation, we have attempted to provide the back-
ground theory that is required for understanding the principles of
each instrumental assay. Included are diagrams and descriptions
of typical instruments, information on their application and preci-
sion, and sample problems with detailed solutions. Whenever
applicable, we have compared the instrumental and assay proce-
dures to evaluate their usefulness and limitations. The chapters
on instrumentation end with problem questions (and answers) to
further develop the subject matter covered in the text.

In the sections devoted to applications, qualitative and quantita-
tive aspects of the basic instruments and procedures are discussed
in terms of their numerous analytical and instrumental procedures,
and discussions of their use in solving specific problems are followed
by comprehensive and up-to-date bibliographic lists.

This book is not meant to replace standard methods of analysis;
its main purpose is to explain the background and principles of those
methods. In writing this book, we were faced with several major
questions. The rapid advances in analytical instrumentation may
make some of the sections out of date. We hope by stressing funda-
mental principles, rather than details of methodology, that the book
will be for some time a useful source of information both for the
student and for the experienced researcher. For understanding most
of the material, the reader would be expected to have studied gen-
eral, organic, analytical, and food chemistry, and to have an appre-
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vi FOOD ANALYSIS

ciation of biochemistry. To allow for his limited training in physical
chemistry, we have included the physicochemical principles, termi-
nology, and detailed computations.

A major problem concerned the selection of methods and tech-
niques that should be included. While we realize that some of the
instrumental techniques that require expensive equipment or more
sophisticated biological methods may not be within the reach of
many food chemists, we included them to stimulate the thinking of
the searching student and the experienced researcher. We hope that
these new procedures will contribute to an appreciation of the scopes
and potentialities of food analysis. It might be worth pointing out
that some of these techniques and procedures can yield excellent
results with simplified adaptations—provided the principles are
understood. We hope most readers will agree with our selection of
methods, techniques, and approaches, and would greatly appreciate
comments from teachers, researchers, food analysts, and—most
important—students in food science and technology.

We wish to thank the authors of articles and books, industrial
companies, and publishers for permission to reproduce material.
Special appreciation is expressed to Dr. D. K. Tressler and to Mr.
J. J. O’Neil for their many helpful suggestions in preparation of the
book.

Y. PoMERANZ
C. E. MELOAN

March 1971
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SECTION 1

General

CHAPTER 1

Searching the Literature

INTRODUCTION

Keeping informed of current developments in his field is important
to any professional worker. It is, however, particularly essential to
scientists in a rapidly expanding area such as analytical chemistry.
While no analyst can be familiar with all of the recent advances, he
can learn how and where to look most effectively for the needed in-
formation. An attempt to survey the vast quantity of scientific
literature may so frustrate the inexperienced worker that he decides to
ignore it altogether. Alternatively, he may sacrifice bench work to
do practically endless reading and searching the literature (Bottle
1962).

Several books dealing with the use of the chemical literature
have been published (Becker and Hayes 1964; Bottle 1962; Burman
1965; Crane et al. 1957; Dyson 1951; Gould 1961; Mellon 1965).
Those books show how and where to find information; analyze the
various sources; and describe the tools, elements, and theories of
information storage and retrieval.

It is assumed that the analyst is “literature-conscious” and it is
the purpose of this short chapter to outline the main sources of in-
formation and general approaches to a literature search.

For over 300 yr periodicals were the principal means for the ex-
change of scientific information. There are two basic types of
scientific journals (1) primary sources which report original work and
provide detailed experimental procedures, and data derived from
them, and (2) secondary sources which process the original data into
abstracts and reviews, and provide a condensed source of information.

Keys to the contents of periodicals are provided by abstracts and
indexes. Abstracts which are short summaries of published articles
keep the readers informed of current research; indexes, which may

1



2 FOOD ANALYSIS

list subjects, authors or formulas, assist in the search of published
information. Most journals issue an index to each volume, generally
annually, and some issue cumulative indexes covering several years.
The most important compilations of abstracts and indexes cover a
number of periodicals in a specific area, such as Chemical Abstracts
(10,000 periodicals) in the area of chemistry.

To keep abreast of the current information in a familiar field, one
generally reads a number of journals and then scans the abstracts for
a wider coverage.

SEARCHING A NEW FIELD

General Background

In a new field, the first source is an advanced textbook. For gen-
eral background information, several voluminous encyclopedia de-
voted to chemistry and technology can be consulted. These include
the technical and detailed Kirk-Othmer’s Encyclopedia of Chemical
Technology (Interscience Publishers) and Ullmann’s Enzyklopedie der
Technischen Chemie (Urban and Schwarzenberg Publishing). The
Encyclopedia of Science and Technology (McGraw-Hill Book Co.) is
less detailed but covers a wider field.

An excellent source of information is the single-volume Merck
Index of Chemicals and Drugs. This compilation revised every
several years contains formulas, preparations, and properties of over
10,000 chemicals.

In the identification and determination of food composition, the
analyst often has to determine the physical properties of the sub-
stance. The reference data can be obtained from various standard
tables, handbooks, and some of the newer encyclopedias and dic-
tionaries. Information on physical properties is often published by
manufacturers of chemicals. In addition to industrial laboratories,
government agencies (i.e. the U.S. National Bureau of Standards)
publish authoritative compilations of physicochemical data.

The Handbuch der Organischen Chemie, initiated by F. K. Beil-
stein, is the largest and most comprehensive source of information in
organic chemistry. The twenty-seven volumes of the main work
published by the German Chemical Society included 200,000 entries
covering the literature prior to 1910. Supplements are published
periodically. The ‘“Handbuch” deals with well-defined organic
compounds and with natural materials of unknown structure. The
coverage varies with the significance of the compound and the avail-
able information. Included are (whenever available) names, formu-
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las, structures, history, occurrence, preparation, properties, tech-
nology, analysis, and reactions. In recent years, several new refer-
ences on organic chemistry have been published but the “Handbuch”
continues to maintain its prominent position.

Reviews

The next stage is a survey or a critical review of the current knowl-
edge in the particular field. Monographs are basically compreben-
sive surveys of current knowledge on a specific subject. One of the
best known is the Advances in Chemistry Series published by the
American Chemical Society. Another series is published in Annals
of the New York Academy of Science. Both series are largely based
on symposia organized by scientific societies. There are several
sources of review articles: annual reviews, special review periodicals,
and special issues or selected parts of regular periodicals. Since
1959, Chemical Abstracts of the American Chemical Society publishes
annually a Bibliography of Chemical Reviews. The number of such
reviews is around 7,000 each year.

Since 1904, the Chemical Society (England) publishes authorita-
tive summaries of the previous years’ important papers in the form of
Annual Reports on the Progress of Chemistry. A parallel series is
published by the Society of Chemical Industry in the form of Reports
on the Progress of Applied Chemistry. 'The reviews on foods are
subdivided into the major areas and each section provides 100 to 200
references to original research papers, reviews, and proceedings of
scientific conferences. Each year, the April issue of Analytical
Chemistry is devoted to review papers. Various aspects of food
analysis are covered every second year. Additional background
information is provided in Analytical Chemistry by reviews in other
areas, such as biochemistry, clinical chemistry, water analysis, and
various areas of inorganic, physical, and organic analyses.

One of the most useful sources of current information, for the
reader with sufficient background knowledge, are articles in annual
publications in the form of Advances in . .., Annual Review of . . .,
Progress in . .., and Methods in . ... Those pertinent to food
analyses are listed at the end of this chapter.

Theses

Theses and dissertations contain comprehensive reviews, generally
in a limited area. While most of the new information in theses is
published in scientific journals, the literature reviews are shortened
to reduce cost of publication. Many countries publish lists of
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higher education degree theses. Theses from U.S. universities are
processed since 1938 for microfilming by University Microfilms of
Ann Arbor, Michigan. Abstracts of up to 600 words of such theses
are published by Dissertation Abstracts. Theses of a chemical nature
are listed in Chemical Abstracts, and the entire theses can be pur-
chased from University Microfilms. An annual list of U.S. Masters’
Theses in the Pure and Applied Sciences has been published since
1955-1956 by the Thermophysical Properties’ Research Center,
Purdue University, Lafayette, Indiana.

Symposia

Programs of conferences and symposia are published in several
journals. A comprehensive list is found in Science; the coverage of
Food Technology is more selective and limited. In the area of food
science, they include proceedings of meetings sponsored by govern-
ment departments (such as various agencies of the U.S. Department
of Agriculture). University Presses (i.e. MIT Press), professional
groups, commercial publishing houses (i.e. Pergamon Press), and
private companies (i.e. Campbell Soup Co.) frequently reproduce the
lectures and stimulating discussions of meetings in which prominent
scientists present invited review papers in the area of their com-
petence. Several renowned Symposia -on Foods held at Oregon
State University have been published as hard cover books by the Avi
Publishing Co.

Abstracts of papers presented at scientific meetings are published for
members in the form of books (i.e. by the American Chemical Society
or Federation of Biological Sciences) or are included in periodicals
(i.e. Cereal Science Today for AACC, and J. American Oil Chemists’
Society for AOCS). The abstracts are particularly useful in learning
of the most recent developments.

Trade Publications

The purpose of most house organs and trade publications is to sell
products. Most such advertisements contain valuable information.
The publications of many manufacturers are on a high scientific
level. Some of these publications are the best sources on properties
and applications of specialized equipment and chemicals. Several
manufacturers issue periodically bibliographies and abstracts of
technical-scientific articles in a specific area; some publish periodi-
cals that reproduce pertinent articles from regular scientific journals;
and some prepare detailed handbooks giving specifications, proper-
ties, and details of analytical procedures in selected areas (micro-
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biology, enzymatic assay, electrophoresis, immunochemistry, auto-
mation in analytical chemistry). Industrial manuals are, of course,
indispensable in installing, using, and servicing equipment. Several
scientific journals prepare periodically lists of major commercial
supply houses. A Comprehensive Guide to Scientific Instruments is
published annually in Science.

Translations

Scientific journals continue to be the most important source of
detailed information. Searching the literature becomes more diffi-
cult with the increased quantity of available literature and more
publications in foreign languages. Many of the latter have a sum-
mary in English. In addition, active programs for translation from
Slavic, Japanese, and Chinese literature are available.

Abstracts

Information on important publications is available in biblio-
graphical lists or abstracting journals. Chemical Abstracts publishes
over 200,000 abstracts a year, selected from about 10,000 journals
in over 50 languages. The section on biochemistry covers various
aspects of biology and chemistry of materials of plant, animal,
and microbial origin. Included are informative abstracts of scien-
tific original papers, patents, and some reviews; as well as lists of
theses, monographs, books, reviews, and proceedings.

Several periodicals publish abstracts in a more restricted field.
Analytical Abstracts and the abstract section of Z. Analytische
Chemie are concerned primarily with analytical procedures. The
abstract sections in J. Science Food and Agriculture and Z. Lebens-
mitteluntersuchung Forschung cover production, processing, storage,
chemistry, and analyses of foods and agricultural products. The
abstract sections in J. American Oil Chemists’ Society, J. Institute of
Brewing, Wallerstein Laboratories Communications, and many others
cover in a broad sense the respective areas. Food patents are ab-
stracted in Food Technology. Some research organizations prepare
excellent abstracts for member companies (Corn Industries Research
Foundation) or for the general public (Washington State University).
Information on cereals is abstracted in Germany by Documenta
Cerealia and published as a monthly addition to the weekly periodical
Die Muhle. ;

Abstracts on current work (including theses) in East-European
countries may be found as an appendix to the journal Die Nahrung.
Abstracts in the Zentr. Dok. Dienst Sozialist. Lander-Nahrung und
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Ernahrung—are an excellent source of information on scientific work
in foods and nutrition. Although some western periodicals are ab-
stracted, the emphasis is on East-European publications. Some of
the latter journals are not abstracted by Chemical Abstracts and are
generally unavailable to the English reader.

The journal Food Science and Technology—Abstracts has been
published since 1969 by the International Food Information Service.
The Institute of Food Technologists in the United States; the
Commonwealth Agricultural Bureau, headquartered in England;
and the Institut fur Dokumentationswesen of the German Demo-
cratic Republic are the sponsors.

In addition to the comprehensive Chemical T'itles, published by the
American Chemical Society, several publications provide more
limited bibliographical lists. Selective lists are included in some
periodicals such as J. Chromatography and <J. Lipid Research.

Food analysts use primarily methods approved by various associa-
tions such as the Association of Official Analytical Chemists,
American Association of Cereal Chemists, American Oil Chemists’
Society, American Public Health Association, and American Society
of Brewing Chemists (and their national or international counter-
parts). Most of the methods recommended by the United States
and other organizations have been developed after years of collabora-
tive testing and are considered reliable and official. To understand
the background, limitations, and significance of analytical findings
the analyst must acquaint himself with the current developments and
periodically survey the pertinent sources.

A selected list of such sources is given at the end of this chapter.
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