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Preface

Principles of Biochemistry is intended primarily for stu-
dents taking their first course in biochemistry. It is a new book,
not simply an updating of my earlier books, Biochemistry
(1970, 1975) and Short Course in Biochemistry (1973). In set-
ting out to prepare new editions of those books, I grew increas-
ingly uneasy about my objectives. The first edition of Biochem-
istry, published in 1970, was primarily for an undergraduate
audience, for those taking their first, perhaps their only, course
in biochemistry. The second edition in 1975 grew by more than
20 percent. A third edition, with a proportional effort to in-
clude new biochemical advances, would become a volume of
1,500 pages. Such a book could of course play an important
role in biochemical education, but it would not properly serve
the undergraduate audience for whom.I had written Biochem-
istry in the first place. Principles of Biochemistry is, then, a re-
turn to my original objective; it is, in a manner of speaking, the
1982 rebirth of the first edition of Biochemistry.

Size was not the only consideration. The time has come
when a single biochemistry textbook cannot be all thingg to
all students. A comprehensive book that describes the full pan-
oply of today’s biochemistry at a level that would satisfy the
needs of graduate students would surely be found intimidat-
ing by most undergraduates in their first encounter with the
field. Textbooks have a tendency, moreover, to acquire more
complex structure and become more densely written in suc-
cessive editions, with the result that they often lose the very
clarity of exposition and organization that made their first edi-
tions successful. A fresh start seemed called for.

I once felt that biochemistry should be primarily a graduate
subject, to be approached only after a thorough grounding in
chemistry and biology. Today I have quite a different view. Bio-
chemistry should be taught much earlier, since it has become
the lingua franca of the life sciences and greatly illuminates
subsequent study in any area of biology. And not only biclogy:
An early course in biochemistry for students of chemistry or
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physics provides challenging glimpses of how living orga-
nisms solve some of the most fundamental chemical and physi-
cal problems.

Considered more broadly, an undergraduate course in bio-
chemistry also has a place in educating young people for a fu-
ture in which there will be ever-greater concern for the health
and well-being of mankind. The extraordinary advances in bio-
chemical genetics and genetic engineering, together with their
social implications, are already matters of wide public interest.
The growing world population, with its increasing demands
for food, raw materials, and energy, can even now be seen to
impinge on the delicate ecological balances within the bio-
sphere. Increasingly, society must make important dccisions
involving conflicts between biological principles and political,
industrial, or ethical concerns. It can therefore be argued that a
knowledge of biochemistry is useful for all well-informed citi-
zens, whatever their calling—quite apart from the special in-
tellectual excitement it offers to those who wish to explore and
understand the molecular interaetions that take place in living
organisms.

Principles of Biochemistry is made up of four parts: biomole-
cules, bioenergetics and metabolism, aspects of human bio-
chemistry, and the fundamentals of molecular genetics; it is
written in the same style and language I used in Biochemistry.
Throughout the book I have tried to emphasize the framework
and the molecular logic of biochemistry rather than encyclope-
dic detail, always with full explanations and descriptions of
fundamental processes.

The book opens with chapters on cell structure and on some
rudiments of organic chemistry relevant to biomolecules; thus
it can be useful to those with a minimal background in biology
and organic chemistry. After considering the properties of
water, the structure and biological functions of proteins are de-
scribed in depth. Hemoglobin is examined in detail to show
how amino acid sequence and primary structure determine
conformation, and how conformation can influence cell struc-
ture and function. Enzymes and the regulation of enzyme activ-
ity are‘then treated in depth, with repeated emphasis on confor-
mation illustrated by a “gallery” of enzyme structures.
Chapters on vitamins and coenzymes, on carbohydrates, and
on lipids and membranes complete Part I.

Part M deals with bioenergetics and cell metabolism—the
“meat and potatoes” of biochemistry. A thorough grounding in
cell bioenergetics is followed by detailed discussions of glycoly-
sis, the citric acid cycle, electron transport, and oxidative phos-
phorylation. Chapters on the catabolism of fatty acids and
amino acids follow, succeeded by chapters on biosynthetic
pathways and photosynthesis. Regulation of metabolic path-
ways is discussed in detail.

Part-H is devoted to human biochemistry. It includes chap-
ters on organ relationships in metabolism, endocrine regula-
tion, and human nutrition. To me, nutrition is not simply a
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matter of knowing that a given vitamin serves as part of a given
coenzyme. The science of nutrition is one of biochemistry's
greatest contributions to human welfare, and 1 believe it de-
serves a more holistic treatment than it usually receives.

In Part IV I have provided an especially full treatment of the
“cutting edges’’ of molecular genetics; these chapters take into
account the rapiu pace of new developments (through 1981),
including the techniques of DNA cloning.

Throughout the book there are many interest-provoking
items of related information, some historical in nature, many
dealing with medicine and human health, still others touching
on zoology and animal physiology, agriculture and food, en-
vironmental issues, and world nutritional problems. Occasion-
ally, there are brief sections covering more difficult, quantita-
tive, or interesting but optional information. This material may
not be covered in all courses, so it is boxed for easy identifica-
tion. Examples include the derivation of the Henderson-Hassel-
balch equation, the RS system, how to tell a person’s age
through amino acid chemistry, and the sequencing of DNA.

There are almost 850 illustrations, tables, charts, and photo-
graphs in the book. Each chapter has a summary as well as a
useful list of readings and references. There is a comprehensive
glossary of over 400 biochemical terms at the end of the book.

Particularly noteworthy are the problems at the end of each
chapter, over 350 altogether, most of them written by Paul van
Eikeren of Harvey Mudd College. The problems are not merely
numerical; they focus on biochemical reasoning and require
thoughtful analysis. All of them, together with their answers in
an appendix, have been thoroughly reviewed by experienced
teachers of undergraduate biochemistry.

In presenting this new book, I again welcome suggestions
and criticisms from teachers and students alike.
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