Book Reiews J. Am. Chem. Soc., Vol. 120, No. 35, 199817

and methods and the cataloging of the advantages and accuracies obf the excitement of discovery as new data are obtained. Everyone
various programs make this an extremely valuable book for those can appreciate the logic by which these experiments were conceived.

unfamiliar with computational methods. In general, the chapters are easy to read with the information presented
Melissa S. Reevesluskegee Unersity in reasonable depth without burdening the reader with understanding

the jargon of the field. Overall, this book was enjoyable to read as

JA975690U well as informative. The major gain for the reader from this book is

S0002-7863(97)05690-4 rekindled admiration for the many scientists who preceded us and
gratitude for their wisdom and persistence in tackling these difficult
problems.

Diana S. Beattie,West Virginia Uniersity School of Medicine
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This third volume in the series Foundations of Modern Biochemistry
continues its focus on “quantum leaps” or milestones in the development
of important topics in biochemistry. The first volume attempted to Hydrogen Bonding: A Theoretical Perspective By Steve
explain to younger scientists the remarkable achievements of early Scheiner (Southern lllinois University). Oxford University Press:
biochemists working in the 19th century and first half of the 20th New York. 1997. xix+ 375 pp. $85.00. ISBN 0-19-509011-X.
century without modern equipment and easily purchasable supplies This is an excellent and masterful book, remarkable for the breadth,
including radiolabeled substrates. In the second volume of the series,depth, and insight of its coverage. References are current up to 1995,
the review of progress in biochemistry was continued into modern times with a few from 1996. The presentation is often historical, proceeding
by inviting distinguished scientists to write articles based on advances from simpler to higher-level calculations, but many of the earliest studies
in their fields with emphasis on information storage and transfer from have been omitted in order to concentrate on the more reliable recent
DNA. The current volume continues the presentation of different topics results.
in biochemistry, again with distinguished scientists summarizing the  The viewpoint is that calculations have reached the stage where they
background and approaches in the elucidation of complicated biological are reliable, even for hydrogen bonds, which are a severe test for
problems. Three broad general areas are covered in this volume. Thecalculations because the interactions are weak and the potential-energy
first area involves bioenergetics including articles on chemiosmosis, surface is quite flat. Moreover, calculations offer the freedom from
photosynthesis, muscle contraction, and bacterial motility. The second the complications of solvent that often perturb the experimental
area involves different aspects of biological regulation including articles observations, and calculations can provide a dissection of the interaction
on membrane receptors, protein phosphorylation, and the regulationenergy into physically meaningful components. Scheiner offers an
of gene expression in bacteria. The final article contains a detailed operational definition of the hydrogen bond in terms of a set of
description of antibody specificity and diversity as proteins. observable consequeneggeometry, energy, electronic redistribution,

As with any collection of articles written by different authors, and spectral features.
considerable unevenness in the presentations has resulted in terms of The book begins by introducing the quantum mechanical framework.
overall length of the article, completeness of references sited, and theThe methodology is restricted to ab initio calculations, without any
depth to which the subject is probed. Despite the different approachesconsideration of semiempirical methods and little attention to density-
to these important topics, this reader was constantly impressed with functional theory calculations, which have only recently become
the descriptions of the scientific reasoning processes that occurred adeasible. There is a description of basis sets and an explanation of the
a field developed. In every article, the earliest observations are acronyms used to describe them. The significance of electron correla-
presented with the original scientist's explanations and hypotheses,tion and the methods for treating this are explained. | would have
sometimes incorrect, followed by a description of proposed experimental preferred equations to make some of these descriptions more precise,
approaches to unravel the problem. As described in one article, mostbut the words are usually sufficiently clear and less intimidating for
scientists spend their lives working on small aspects of a larger problem, the general reader. There is a good explanation of how the thermo-
adding observations to the field by making important and relevant dynamic quantitie\E, AH, andAS can be calculated, and a careful
experimental findings; however, when a truly creative “giant” emerges distinction is drawn between the thermodynamig, which includes
and examines the accumulated data, completely new insights into aelectronic, vibrational, translational, and rotational contributions, and
subject are produced. Consequently, a “quantum leap” in the field is AEqe, the electronic contribution to the energy, which is often all that
achieved. One striking example of a major breakthrough in a field is reported. Sources of error, especially basis-set superposition error,
was described in the chapter on bacterial motility. Until the 1960s, are recognized, along with methods for overcoming them.
studies of bacterial motility were purely descriptive with minimal The results of calculations are presented in order of increasing
understanding of the tactic responses and major controversies aboutistance from the most stable geometry. The first long chapter is on
the energy sources for the process. Some progress had been made ithe geometry and energetics of a wide range of hydrogen-bonded
understanding the structure of bacterial flagella that moved bacteria systems. These range from those between hydrogen halides and simple
forward by propagating waves. At this time, a major breakthrough in bases to those involving water, amines, imines, nitriles, carbonyl
our understanding of both bacterial motility and environmental sensing compounds, carboxylic acid, and amides, and up to the interesting cases
was advanced by Julius Adler, who developed techniques for studying of the nucleic-acid base pairs and the relative stabilities of their
chemotaxis and isolating nonchemotactant and nonmotile mutants. hydrogen bonds. The intriguing question of the relative stability of

Scientists and students will enjoy reading many of the articles in H-bonds and D-bonds is also discussed.
this book depending on their interests and backgrounds. For a more The next two chapters are on broader regions of the potential-energy
senior scientist who has worked for many years in certain fields or surface. The first of these covers vibrational spectroscopy of hydrogen-
followed the literature closely in that field, reading these articles bonded complexes, including both vibrational frequencies and intensi-
resembles looking through a photoalbum of one’s past professional life. ties. The second considers the interconversion pathways between
For example, reading the history of chemiosmosis made it possible for minima on the surface. Among the systems discussed in detail are the
me to recall arguments among prominent scientists at scientific meetingsmodes for reversal of donor and acceptor atoms in HX dimers and the
as to the plausibility of Mitchell’s seemingly radical hypothesis. In much more complicated cases of water and ammonia dimers.
addition, the chapter on protein phosphorylation reads like a history of ~ One chapter discusses cooperative phenomena associated with the
ideas developed to understand signal transduction in its various fact that formation of one hydrogen bond increases the donor and
manifestations via different kinases and second messengers. Byacceptor powers of the constituents. Among the structures considered
contrast, reading the chapters on subjects with which the reader hasare linear aggregates of HCN, cyclic HX polymers, various water
not been closely involved presents a wonderful overview of the field aggregates, and some mixed systems.
based on an excellent logical historical perspective. Hopefully, graduate  The long final chapter, on a selection of disparate topics, is the most
students and junior faculty who have not shared in the year-to-year stimulating. Scheiner discusses the questionable cases of the weak
development of these fields will also share in the historical presentation H-bond acceptors X CO, CQ, N.O, SQ, and CC}, as well as the
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case of hydrogen bonding by a-&l bond, which is a weak H-bond the nutritional availability of animal feeds, and the lysis of microbial
donor. My own interests are addressed in an extensive treatment ofcells. This chapter concludes with a discussion of the commercial
hydrogen bonds between ions and neutral species. These are unusuallytilization of glucose oxidase alone or in conjunction with catalase to
strong and show the possibility of being centrosymmetric, a question stabilize various food and beverage products by reducing their glucose
that can authoritatively be addressed by high-level computations. The or oxygen content. The legal considerations of using technical enzyme
relation between H-bond strength and the basicity of the atoms involved preparations in foods are explored in Chapter 6 by outlining the
is discussed. Another topic is the relative basicity and H-bond ability reqjat0ry requirements set by agencies of various countries as well as
of th(_edsyntﬁnd antl Ic;ne p?lrr]s(;n carb?xylafte |onﬁ_. hFlnaIIy, E?Qﬂner by indicating the enzymes approved for food use in selected countries.
considers the energetcs ot hycrogen transfer, which converts:= In addition, the technical information regarding an enzyme preparation
into the gas-phase ion pair A-HB', as well as the extent to which that should be documented prior to submitting an enzyme approval
this latter may be stabilized in a polar solvent, as modeled by a dielectric S edp g y pprove
application is presented in Chapter 6. In Chapter 7, the economic

continuum. . t developi hat h . d prod ield
One aspect that | much appreciate is that there are frequent referencel{'Portance of developing processes that have increased product yields,

to experimental values, permitting comparisons between the calculated'™mProved product quality, or enhanced raw material utilization is
and experimental results. Also, Scheiner displays a healthy skepticism&mphasized. This chapter explains how the utilization of industrial
and a recognition of the limitations of the methods. | found a couple €nzymes can lessen the energy consumption costs of commercial
of minor misstatements (pp 54 and 61), but as far as | could tell the processes as well as can lower the filter clarification and sterilization
book is otherwise quite faithful to the topic. costs of processes involving beverages or fermentation broths. An

The book is logically organized, with a good table of contents, a examination of what determines the current costs of technical enzymes
list of abbreviations, a subject index, and an index to H-bonded is also made in this chapter. The eighth and final chapter of the book
complexes, but there is no author index to the ca. 1100 references. Aestimates the worldwide market for technical enzyme preparations used
large number of tables throughout the book provide concise comparisonsin food and nonfood processes. A minor concern regards the length
of the data, such as listings of the geometry of the water dimer at various of some of the chapters in the book. For example, Chapter 5
levels of theory and of the change of vibrational frequencies of HF encompasses 181 pages while Chapters 7 and 8 are only 6 and 2 pages
upon dimerization. Each chapter concludes with a useful summary. ong, respectively. It might have improved the presentation quality of

In summary, this book offers an authoritative guide to the current ,o"hq0 if some chapters were subdivided and others were combined.
status of a wide range of h|gh-level calg:ulanons_ on diverse aspects of Overall, | would recommend this well-written book as an excellent
hydrogen bonds. It will provide much information for anyone doing reference source. Its comprehensive approach to the understanding and

research in rg]drcl)ger:_ b;ndl_ng.u . itv of California. San Di use of industrial enzymes should make this book valuable to chemists
aries L. Fernin, University ot L.alifornia, san biego interested in enzyme research and development.
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The objective of this book is to examine in detail a wide range of b Karlin (Johns Hopkins University). Wiley and Sons: New York.
enzymes that have proven industrially valuable by virtue of their 1996. vii+ 510 pp. $125.00. ISBN 0-471-16357-0.

efficiency in catalyzing specific commercial processes. This book ™ rpicis the 45th volume of the series. It is comprised of six well-
achieves its objective and provides an excellent overview of the field . . s - . o
written and highly authoritative reviews. Selective Recognition of

of industrially important enzymes. Consisting of eight chapters and - . ;
two appendices, this book is extensively referenced and does includeorganIC Molecules by Metallohosts (Canary and Gibb) reviews-host

recent citations. The material in each chapter is presented in a logical 9U€St chemistry involving metal ions functioning in various ways. Both
and understandable manner, and each chapter is well-illustrated withfirSt and second coordination sphere effects are discussed. Metalla-
relevant figures and tables. crowns: A new Class of Molecular Recognition Agents (Pecoraro et
The initial chapter provides a general overview of the historical al) discusses the synthesis and properties of a wide variety of
aspects of enzymes plus indicates newly developed biotechnologicalmetallacrown complexes. Much of the work that is reviewed was
applications for enzymes. Basic principles of enzymology are explained carried out in Pecoraro’s laboratories. The Interpretation of Ligand
in simplified terms in the second chapter. In addition to outlining Field Parameters (Bridgeman and Gerloch) is not intended to be a
enzyme kinetics and nomenclature, this chapter defines specific typescomprehensive review of ligand field studies. Rather, it is more a
of enzyme units, which proves helpful in understanding the material tutorial focusing on the principles of interpretation of ligand field
covered in later chapters. In the third chapter, detailed descriptions of parameters and on the ligand fields themselves. Chemistry of Transition
enzymes relevant to the hydrolysis of carbohydrates, proteins, or lipids Metal Cyanide Compounds: Modern Perspectives (Dunbar and Heintz)
and of commercially important oxidoreductases are provided. The for the most part reviews work of the last twenty years. There is
nature c_Jf the reactl_ons catalyzeq by these_lndustrlal enzymes_:_;md the'rparticular emphasis on the supramolecular motifs that have been
respective properties are examined in this chapter. In addition, the ehorted such as those based on the Hofmann clathrates and on the
manufacturers of technical enzyme preparations are indicated throughoufy . sqjan plues. Assembling Sugars and Metals: Novel Architectures
fahrsyﬁqh:sptaerré dzr;iri:)e(ecc:]rggrlmjséeﬁ/rniﬁl%gdfolgrt;]hihgg(r)b"[l)zs;g?e (t):]eand Reactivitigs in Transition Metal Chem_istry (Piarqlli and Floriani)
potential of such techniques, the limited commercial use of only two describes studies dlrectec_i at_the systema_tlc preparatlc_)n Ofo
complexes. Oxygen Activation Mechanism at the Binuclear Site of

types of immobilized enzymes, namely, glucose isomerase and penicillin . . -
amidase, is clearly explained from an economic perspective. Specula-1€me-Copper Oxidase Superfamily as Revealed by Time-Resolved

tion on the future outlook of using other immobilized enzyme systems Resonance Raman Spectroscopy (Kitagawa and Ogura) reviews work
in industrial processes is also noted in Chapter 4. The specific ON the_ subject, much of which was carried out by the authors and their
applications of commercially available technical enzyme preparations associates.

are described in Chapter 5, which is the longest chapter in the book. ~ The 45th volume oProgress in Inorganic Chemistig an essential
This chapter indicates which technical enzyme preparations can be useccomponent of any research library.

to enhance the wet milling of grains, the brewing of grains, the . o
production of alcohol, the prgocessging of baking and r?wilk p?oducts, the Edwin H. Abbott, Montana State Uniersity
production of juices and wines, the hydrolysis of animal and plant JA965798U
proteins, the processing of leather, the sizing of textiles, the cleansing

action of detergents, the modification or hydrolysis of fats and oils, S0002-7863(96)05798-8



