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This publication is the result of a program to improve
the quality of chemicals available for biochemical re-
search by establishing criteria, standards, or specifica-
tions useful for describing such chemicals, particularly
with regard to purity. These pages represent an effort to
satisfy a long-felt need of biochemists for more knowl-
edge of the chemicals used in their investigations.

The program was initiated by Dr. Sam R. Hall* who,
as a result of discussion with prominent biochemists,
brought the matter to the attention of the Biochemistry
Study Section of the National Institutes of Health at its
meeting of January 1955. The Study Section recom-
mended that a joint committee be established by the two
largest organized groups of biochemists, the American
Society of Biological Chemists and the Division of Bio-
logical Chemistry of the American Chemical Society.
The governing bodies of these societies referred the
problem to the then newly formed Committee on Bio-
logical Chemistry of the Division of Chemistry and
Chemical Technology, National Academy of Sciences—
National Research Council. Under the chairmanship of
Prof. Herbert E. Carter, this Committee surveyed the
need by submitting a questionnaire to the memberships
of both societies. The response was 42 percent (consid-
erably beyond normal expectations), and about 90 per-
cent of the replies indicated a serious need for improve-
ment in the quality and the standards of biochemicals. ¥

* Dr. Hall was at that time Executive Secretary of the Endocri-
nology Study Section of the National Institutes of Health. He
played a leading role in the early development of this program
and remained active in it until he left NIH in 1956 to join the
staff of the American Cancer Society.

1 Science, 123, 54 (1956).

Preface

This response, together with many additional comments
and communications, was regarded by the Committee
on Biological Chemistry as a mandate for action.

Much of the earlier work on the project was carried
out by the Committee on Biological Chemistry. How-
ever, the need for a continuing examination of problems
in this area has been recognized by the formation of a
Committee on Specifications and Criteria for Biochemi-
cal Compounds, a standing committee of the Division of
Chemistry and Chemical Technology of the National
Academy of Sciences—National Research Council. This
committee has been responsible for preparing the third
edition of this work. Many individuals were involved,
and they relied heavily on the work of the numerous
persons who contributed to the preparation of the earlier
editions. A cumulative list of all the members of the
former Committee on Biological Chemistry and the
earlier subcommittees is to be found in the second edi-
tion, published in 1967. Following this preface is a list
of present members of the Committee on Specifications
and Criteria for Biochemical Compounds and its sub-
committees. It should be realized that many other indi-
viduals helped immeasurably with the task of preparing
this volume, and the Committee expresses its gratitude
to these unnamed persons.

The principle guiding the Committee and its sub-
committees has been to select those criteria and speci-
fications that permit adequate characterization of quality
for each compound included. For the sake of uniform-
ity, the following definitions have been adopted as guide-
lines: Criteria state what a compound or material is, or
what it does, or both; criteria describe any or all of the
following: (a) chemical properties, (b) physical prop-
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erties, (c) some kind of activity; criteria describe the
properties of the purest and most highly active speci-
men reported to date. Specifications are based on cri-
teria; they give acceptable ranges for the selected
criteria and procedures for determining that these re-
quirements have been met. Specifications may also de-
scribe properties that the material shall not possess, as
well as requirements for preserving, handling, packag-
ing, dating, and labeling.

Fine biochemicals—unlike inorganic chemicals—are
supplied by a comparatively small number of specialized
manufacturers who are, however, widely dispersed on
this continent, as well as in Europe, Asia, and South
America. The preparations may involve not only a vari-
ety of procedures, but also starting materials of various
degrees of purity. Some classes of compounds, such as
the sugars and amino acids, were relatively well charac-
terized before this program was initiated. For those
compounds, the criteria and specifications represent
accurate descriptions of existing high-grade commercial
preparations. Many other substances, however, such as
the enzymes and coenzymes, cannot be described so
rigorously. The subcommittees felt that it would be more
appropriate to describe such substances in terms of cri-
teria by which the user could form his own judgment as
to their purity.

The Committee believes that the major burden of
evaluating the acceptability of biochemicals for any spe-
cific use or purpose belongs, in the long run, to the users
themselves. Although the representations of suppliers
may generally be relied upon, users should be acquainted
with the best available and practicable guide for recog-
nizing the degree of purity required, and it should be
the user’s responsibility to determine what, if any, fur-
ther purification may be needed. Many of the com-
pounds for which criteria and specifications are given in
this book are labile, and precautions should be taken to
ensure their stability. Normally, recommendations of
the manufacturer should be followed when storing these
materials.

This edition contains criteria and specifications for
521 compounds. The first edition consisted of two vol-
umes of loose-leaf pages, covering 225 compounds, and
the second was a hard-cover volume containing data on
392 compounds.

Although there has been a progressive increase in the
size of successive editions, the coverage is, of course, by
no means complete. Each of the subcommittees has ad-
ditional compounds under consideration for future edi-
tions, and other subcommittees will probably be ap-
pointed to consider categories of biochemicals not yet
included. It is considered that the criteria and specifica-
tions here selected for the individual compounds consti-
tute the best information available to date. In the future,

iv

improved techniques will undoubtedly reveal better cri-
teria, and improvements in manufacturing practice will
put on the market products having a degree of purity
not now commercially feasible.

The problem of setting criteria and specifications for
radioactively labeled biochemicals is one that has long
plagued the Committee, for it was realized that this
Pandora’s Box should be opened with care. Neverthe-
less, with so many labeled compounds available com-
mercially, a start in this direction had to be made. As a
first step, some general comments concerning the use of
these materials are included in this volume, in a section
prepared by Dr. Horace S. Isbell. For the performance
of this task, the Committee is extremely grateful to Dr.
Isbell, who has acquired an extensive knowledge of the
problem through his many years of experience in the
synthesis and use of isotopically labeled materials.

In accordance with unit prefixes and abbreviations
recommended by the International Bureau of Weights
and Measures,* nm has been used for nanometre (for-
merely, mu for millimicron) and pum for micrometre
(formerly, ;. for micron). Where the name in common
use for a compound differs from that in the Subject
Index to Chemical Abstracts, the latter name is usually
given also (parenthetically in boldface type) in the
heading for a specification.

The Committee on Specifications and Criteria for
Biochemical Compounds would greatly appreciate hav-
ing any errors or omissions found in this publication
brought to its attention. This request is earnestly di-
rected to all purchasers and other interested persons.
The Committee is also eager to receive criticisms and
suggestions regarding either substantive text or publica-
tion format. As in many ventures with multiple author-
ship, there have been differences of opinion on selection
of information and on the best manner to assemble and
present the material. It is hoped that suggestions from
the scientific public will result in improvement of future
editions.

Another important aspect is evaluation by users of
the adequacy of the data in actual situations. If some
users find, for example, that the specifications and cri-
teria are of limited value to them because of the manner
of presentation or because certain additional informa-
tion is not supplied, these facts will be of interest to the
Committee, and communications will be welcome. In
this connection, it should be pointed out that the bio-
chemical characterizations were developed for general
use in research. The criteria and specifications of the
biochemical materials in this publication relate to pur-
ity standards and not to use of the materials for pur-

* “The International System of Units (s1),” National Bureau of
Standards Special Publication 330 (January 1971).
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poses other than biochemical research. Users with
special requirements should discuss their needs directly
with the manufacturers.

Certain commercial products and instruments are
identified in this publication in order to specify the ex-
perimental procedure in sufficient detail. In no case
does such identification imply recommendation or en-
dorsement by the National Academy of Sciences—
National Research Council, nor does it imply that the
product or equipment so identified is necessarily the
best available for the purpose.

Reports of errors, suggestions for revisions, and
other comment on either substance or format may be
addressed to:

Comnmittee on Specifications and Criteria for
Biochemical Compounds

Division of Chemistry and Chemical Technology

National Academy of Sciences—National Research
Council

Washington, D.C. 20418

In conclusion, the Committee expresses appreciation
for encouragement and support by the National Insti-
tutes of Health under Contract PH 43-64-44, Task
Order No. 13, without which this project could not have
been realized. The Committee owes a special debt of
gratitude to Dr. R. Stuart Tipson, who edited the manu-
script. Thanks are owing also to Dr. Waldo E. Cohn,
Director of the Nas—NRc Office of Biochemical Nomen-
clature, for valuable advice regarding approved nomen-
clature.

At Sigma, we have always found this book to be invaluable. This edition, as well as previous editions, has been
routinely used in our laboratories over the years as a guide to confirm the purity of many of our biochemicals.
Although the data contained herein is from 1972, or before, most of it is as ageless as the molecules themselves.

We were disappointed to learn that the third edition was no longer in print and that a subsequent edition had not
been planned. We have therefore reprinted this information in order to make it available once again to the

biochemical community.

We appreciate the cooperation of the National Academy of Sciences in granting us exclusive permission to reprint

this work and thereby perpetuate this reference book.

SIGMA CHEMICAL COMP‘}9N8¥
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