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Preface

The fourth edition of the Food Chemicals Codex is the culmination of efforts of the
many members, past and present, of the Committee on Food Chemicals Codex (FCC).
The current committee, formed in the fall of 1992 at the request of the U.S. Food
and Drug Administration, has brought all these efforts to fruition with this edition.
The charge to the committee states that “the committee shall (1) provide information
on matters related to the purity of food ingredients used in the United States and
shall be knowledgeable of the purity of food ingredients used in other countries; (2)
provide information on food-grade specifications for food additives, GRAS substances,
and any other food substances used as ingredients; and (3) publish specification
monographs in a fourth edition of the Food Chemicals Codex. To provide such
information, the committee shall review proposals from industry, government, or any
other source.”

The FCC project, currently under the administrative supervision of the Food and
Nutrition Board of the Institute of Medicine/National Academy of Sciences, began
in 1961, soon after the passage of the 1958 Food Additives Amendment to the federal
Food, Drug, and Cosmetic Act. Although the U.S. Food and Drug Administration
had by regulations and informal statements defined in general terms quality require-
ments for food chemicals generally recognized as safe and other food additive chemi-
cals, these requirements were not sufficiently specific to serve as release, procurement,
and acceptance specifications for manufacturers and users of food chemicals. There-
fore, regulators and other interested parties believed that the publication of a book
of standards designed especially for food chemicals would promote uniformity of
quality and added assurance of safety for such chemicals. For these reasons, the
Food Protection Committee of the National Academy of Sciences/National Research
Council received requests in 1958 from its Industry Liaison Panel and other sources
to undertake a project to produce a Food Chemicals Codex comparable in many
respects to the United States Pharmacopeia and the National Formulary for drugs.
As a result of these requests, representatives of industry and government agencies
agreed that there was a definite need for such a Codex and that the Food Protection
Committee was a suitable agency to undertake the project.

The first edition, published in 1966, was supported by a Public Health Ser-
vice grant and more than 100 supplementary grants from industry, associations, and
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foundations. Its goal, which is still that of the Food Chemicals Codex, was to define
the quality of food-grade chemicals in terms of identity, strength, and purity based
on the elements of safety and good manufacturing practice. Later editions were
supported by direct contracts with the U.S. Food and Drug Administration. Although
sponsorship has not been continuous, it has been sufficient to have supported the
publication of 3 earlier editions and 11 supplements in a 35-year span.

SCOPE

The scope of the Food Chemicals Codex has expanded with each new edition.
Substances included in the first edition were limited to chemicals added directly to
foods to achieve a desired function. Succeeding editions included these substances
as well as those that come into contact with foods, such as processing aids (including
enzymes, extraction solvents, filter media, and packaging materials and ingredients),
and those that are regarded as foods, such as fructose and dextrose, rather than as
additives. This fourth edition includes 773 monographs from the third edition; 142
monographs, including those for 69 flavor chemicals, added in the four supplements
to the third edition; and 52 new monographs, including 33 for flavor chemicals, new
to this fourth edition, bringing the total to 967.

Three monographs included in the third edition have been deleted from the fourth
edition. These are Carrageenan, Cinnamyl Anthranilate, and Methyl Formate (see list
of deletions, page xxxii). Since the publication of the third edition in 1981, the
following events provided the impetus for the deletions: (1) A second type of Carra-
geenan, a semi-refined grade, was introduced into the marketplace. Its regulatory
status in terms of nomenclature, specifications, and labeling was, at press time,
unresolved by the U.S. Food and Drug Administration, with several food additive
petitions pending. Therefore, the Committee on Food Chemicals Codex decided to wait
for the resolution of the regulatory issues before including one or more Carrageenan
monographs in the fourth edition of the Codex. (2) The use of Cinnamyl Anthranilate
in foods has been banned by the U.S. Food and Drug Administration (see 50 FR
42932, October 23, 1985). (3) The regulatory authority for fumigants/insecticides,
including those for food use, such as Methyl Formate used on raisins, was transferred
from the U.S. Food and Drug Administration to the Environmental Protection Agency.

UPDATING AND DEVELOPING SPECIFICATIONS

Substantive changes in the fourth edition resulted from changes in committee policies
(see the General Provisions) and scientific advances during the 15 years since the
appearance of the third edition in 1981. Symposia and various meetings with the
affected industry (see pages viii-ix) were sponsored by the Committee on Food
Chemicals Codex to guide the committee in its deliberations.

The committee has invariably sought to define, using physicochemical and micro-
biological parameters, ingredients prepared under good manufacturing practices as safe
for human consumption. Special emphasis has been placed on reducing contaminants,
including trace elements, particularly lead. The need for practical, sensitive analytical
methods to achieve this goal was recognized, and industry participation was enlisted.
As a result, several quantitative procedures to measure low lead levels are new to
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this edition. This effort also led to collaboration with the Agricultural Research Service
of the U.S. Department of Agriculture and the International Life Sciences Institute
in developing a program to validate an atomic absorption graphite furnace method
to quantitate lead in water-soluble sweeteners at levels below 0.1 mg/kg.

Limits on contaminants, specifically lead and heavy metals, have been reduced by
aminimum of one-half in more than 71 and more than 111 monographs, respectively, in
this edition. This trend is expected to continue. Manufacturers and suppliers of food
ingredients are encouraged to inform the committee of their ability to supply food
ingredients with lead and heavy metals limits lower than those specified in this edition.
The arsenic specification remains in only about 110 articles in this edition where (1)
the ingredient or additive is a high-volume consumption item (greater than 25 million
pounds a year), (2) the ingredient or additive is derived from a natural (mineral)
source where arsenic may be an intrinsic contaminant, and/or (3) there is reason to
believe that arsenic constitutes a significant part of the total heavy metals content.

The committee has been cognizant of the need for international harmonization
of specifications in today’s world. Efforts were made, where feasible, to harmonize
the specifications in this edition with those of other standards-setting organizations,
in particular with those in the Compendium of Food Additive Specifications published
by the FAO/WHO Joint Expert Committee on Food Additives.

FORMAT

Generally the presentation follows that of the third edition, but a number of significant
changes and additions have been made. As expected, the passage of 15 years since
the appearance of the third edition has been accompanied by changes, not only
substantive in character, but also of common, accepted scientific terminology.

® The General Provisions has been expanded and retitled to General Provisions
and Requirements to more accurately reflect the material contained therein.

® For easy reference, most of the material in Chapter 8 of the third edition has
been moved to an information section in the front of this edition (pages xix—xxxii)
preceding the requirements sections.

® A new section on Validation of Codex Methods has been added to the information
section to serve as a guide to all interested parties who want to suggest revising
existing FCC analytical methods and limits or to suggest new methods for committee
consideration.

e The analytical methods for flavor chemicals, especially for quantitative measure-
ments, have, in keeping with present common laboratory practices, been revised
significantly from mostly wet-chemical methods to gas chromatographic procedures
and are presented with the tabular specifications for flavor chemicals.

e The general analytical test procedures listed alphabetically in Chapter 6 of the
third edition have been recast, by virtue of their utility or purpose, into ten distinctive
appendixes that appear at the end of the book. This eliminates the need to provide
repetitive page references to those procedures referenced in the monographs that are
needed to demonstrate compliance with specific limits and identification tests.
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e Additional information, in terms of CAS (Chemical Abstracts Services) Registry
and INS (International Numbering System of the FAO/WHO Codex Alimentarius)
numbers, has been added to specific monographs where definitive numbers could be
identified for the referenced article.

e In this edition, all cis and trans isomers have been changed to (Z) and (E),
zusammen and entgegen, respectively.

® The designation “molecular weight” has been revised to “formula weight,” a
term that more broadly defines the sum of the atomic weights of the referenced article
without regard to its intrinsic nature.

® Odor tests have been deleted, especially where the substance generated, for
example, acrolein, may pose a hazard to the analyst.

e The mention of highly toxic solvents, for example, carbon tetrachloride and
benzene, has been eliminated where such reference has been purely informational
and replaced where a suitable substitute could be identified.

FUTURE REVISIONS

The introduction of new food additives as well as constant changes and advances in
manufacturing processes and analytical sciences lead to a need for continued revision
of this compendium. The first supplement to this edition may be expected 18 months
after the edition’s release.

Users of this edition are requested and encouraged to submit suggestions for
updating the specifications as well as the general analytical methods. Constructive
criticism and notification of errors should also be brought to the attention of the Food
Chemicals Codex, National Academy of Sciences, 2101 Constitution Avenue, N.-W.,
Washington, D.C. 20418. The worth of the Food Chemicals Codex to its users (food
additive manufacturers, food processors, and national and international regulatory
bodies) would be enhanced by the continuity of the project and revision of this edition
through appropriate and timely support.

LEGAL STATUS

The Food Chemicals Codex enjoys international recognition by manufacturers, ven-
dors, and users of food chemicals. The specifications herein serve as the basis for
many buyer and seller contractual agreements.

In the United States, the first edition was given quasi-legal recognition in July
1966 by means of a letter of endorsement from FDA Commissioner James L. Goddard,

.which was reprinted in the book. The letter stated that “the FDA will regard the

specifications in the Food Chemicals Codex as defining an ‘appropriate food grade’
within the meaning of Sec. 121.101(b)(3) and Sec. 121.1000(a)(2) of the food additive
regulations, subject to the following qualification: this endorsement is not construed
to exempt any food chemical appearing in the Food Chemicals Codex from compliance
with requirements of Acts of Congress or with regulations and rulings issued by the
Food and Drug Administration under authority of such Acts.”
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Subsequently, the specifications in the second edition, followed by those in the
third edition, were cited, by reference, in the U.S. Code of Federal Regulations to
define specific safe ingredients under title 21, in various parts of sections 172, 173,
and 184.

In Canada, the current edition of the Food Chemicals Codex, including its
supplements, is officially recognized in the Canadian Food and Drug Regulations
under Section B.01.045(b) as the reference for specifications for food additives. The
New Zealand government, under its food regulation 245(6)(a), defines a food additive
as being of appropriate quality “if it complies with the monograph for that food
additive (if any) in the current edition of the Food Chemicals Codex published by
the National Academy of Sciences and the National Research Council of the United
States of America in Washington, D.C.” Similarly, the national food authority of
Australia frequently refers to the Food Chemicals Codex specifications to define food
additives.
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General Information

OPERATING PROCEDURES OF THE FOOD CHEMICALS CODEX
Organization

The Food Chemicals Codex (FCC) project is an activity of the Food and Nutrition
Board, a unit of the Institute of Medicine of the National Academy of Sciences. The
immediate responsibility for developing the Food Chemicals Codex lies with the
Board’s Committee on Food Chemicals Codex. The committee consists of 12 to 15
members, chosen for their expertise in the various aspects of the committee’s work,
who are appointed, upon recommendation of the Food and Nutrition Board and the
President of the Institute of Medicine, by the Chairman of the National Research
Council. Committee members are paid no consulting fees or honoraria and are reim-

bursed only for expenses incurred while attending meetings and other activities of
the committee.

Functions of the Committee on Food Chemicals Codex

The committee’s principal functions are as follows:

e To establish the general policies and guidelines by which FCC specifications are
prepared.

e To evaluate comments submitted by interested parties on any aspect of the
specifications and test procedures.

e To propose means by which the specifications may be kept current in reflecting
food-grade quality on the basis of product safety and good manufacturing practice.

e To provide information on issues dealing with specifications for particular sub-
stances and analytical test procedures.

e To seek the advice of specialists when additional expert opinion is needed in
making decisions regarding the appropriateness of specifications.

e To establish working groups consisting of committee members and other experts
to address specific issues relevant to monograph development and to report their
findings and recommendations to the full committee.
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