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~/[ARGARIIqE: AI'~ ECONOMIC, SOCIAL AIqD SCIENTIFIC ItlS- 
TO~Y, 1869--1969, J. van Alphen, J. Boldingh, R. Feron, 
A. C. Frazer, W. G. Hoffman, K. E. Hunt, J. H. van 
Stuyvenberg and R. D. Tousley, Edited by J. H. van 
Stuyvenberg (Liverpool University Press, 341 p., 1969, 
84s). 

This book follows the reference book formaL, and con- 
sists of chapters written by knowledgeable authors in their 
respective fields, including" History, Raw Materials, Tech- 
nology & Production, Nutritional & Dietetic Aspects, Re- 
search, Marketing, Aspects of Government Intervention. 

I t  is a well written book and covers the overall aspects 
of margarine, particularly from the point of view of in- 
ternational production and marketing. I t  is well illustrated, 
particularly with respect to the oil seeds used throughout 
the world, and contains usage and other data in tabular 
form. 

I t  is a good reference for the overall margarine picture, 
but those fairly knowledgeable in this field will not receive 
any new or startling information. I t  will be a good reference 
for Food Technologists and others in the broad field which 
encompasses margarine. 

B. L. TI-IO~IAS 
B. L. Thomas Associates 
Cincinnati, Ohio 45215 

AI~CILLAR¥ TECHNIQUES O1~ GAS CHROMATOGRAPHY, 
Edited by L. S. Ettre and W. Ill. McFadden (Wiley- 
lnterscienee, John Wiley & Sons, Inc., New York, 373 p., 
1969, $17.50). 

Gas chromatography is an excellent separation technique 
but it is limited in terms of identification of the components 
separated. This book summarizes the status of nine pre- 
and post-column systems for determining composition, func- 
tional groups, structure, etc. The editors have compiled 10 
chapters written by individual investigators experienced 
in the various systems presented. Each chapter has a 
good bibliography. The emphasis, for the mos* part, is 
on the interfacing of the various techniques with the gas 
chromatograph, ruther than a complete presentation of the 
chemical or physical principles involved. 

After an introducto~5, chapter on the general principles 
of ancillary techniques (Ettre), there are three chapters 
on pro-column methods. First, microreaetion techniques for 
studying chemical (primarily catalytic) reactions are dis- 
cussed (Steingaszner). These methods will have limited 
application in laboratories using gas chromatography for 
general analysis. Next there is a particularly wel ldone  
description of the current status of pyrolytic methods 
(McKinney). The chapter on pro-column reactions for 
structure determination places heavy emphasis on the 
authors' work in the natural product area (Beroza and 
Inscoe). 

The three chapters on the coupling of gas chromatography 
with spectroscopic methods provide brief but comprehensive 
explanations of the fundamentals of each instrument. The 
chapter on mass spectroscopy (Watson) is somewhat 
lengthy, but there has been considerable activity in this 
area and the innumerable options and problems are well 
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documented. The chapters on infrared and Raman (Free- 
man) and nuclear magnetic resonance (Hall) point out 
that these techniques are not readily tied directly to a 
chromatograph. The authors outline several attractive al- 
ternatives which allow these techniques to be applied. 

The final three chapters provide some hope for the gas 
chromatographer who does not have access to the high 
powered spectroscopic instrumentation. Thin layer chro- 
matography (Kaiser), which has been relatively ignored 
as an ancillary technique for gas chromatography, provides 
a powerful qualitative tool. I t  is especially useful for 
detecting component degradation during gas chromatogra- 
phy. Chemical identification (Merritt) and specific detec- 
tors (Malone and McFadden), two other techniques some- 
times lost in the literature emphasis on spectroscopy, are 
also fully discussed. 

This book provides a wealth of information to analytical 
chemists and gas chroInatographers, in general. One would 
like to see more information on the less common ancillary 
methods but those presented should certainly be of  great 
use and hopefully will stimulate more ideas and applications. 

L. R. C~APMA~ 
Research Division 
Procter & Gamble Company 
Cincinnati, Ohio 45239 

ORGANIC PEROXIDES, Vol. 1, Edited by Daniel Swern, 
(Wiley-Interscience, John Wiley & Sons., Inc., New York, 
ix + 654 p., 1970, $31.50). 

"Organic Peroxides" will be a three-volmue series having 
as a major objective " . . .  to describe iu depth as many 
important areas of the chemistry, properties, reactivity and 
uses of organic peroxides as can be conveniently and ef- 
ficiently covered. . ."  (Editor's Preface). Organic peroxides 
are defined as those materials which contain both carbon 
and an - - 0 - - 0 - -  linkage. Volume I of the series consists 
of 11 chapters: I. Organic Peroxides and Peroxy Com- 
pounds-Genera l  Description, by 0. L. Magelh and C. S. 
Sheppard (104 p.) ; I I .  Thermoehemistry of Organic Per- 
oxides, Hydroperoxides, Polyoxides and Their Radicals, by 
S. W. Benson and R. Shaw (36 p.) ;  I I I .  Rearrangement 
and Cyclization Reactions of Organic Peroxy Radicals, by 
A. Fish (58 p.) ; IV. Peroxide Reaction Mechanisms--Polar, 
by R. Curei and J. 0. Edwards (66 p.) ; Peroxyesters, L. A. 
Singer (48 p.) ;  VI. Organic Peroxy Acids--Preparation, 
Properties and Structure, by D. Sworn (162 p.) ;  VII .  
Methods of Preparation and Analysis of Organic Peroxy 
Acids, by D. Swern (42 p.) ; VI I I .  Base-catalyzed Autoxi- 
dation; G. Sosnovsky and E. H. Zaret (44 p.) ; IX. Metal 
Ion-catalyzed Reactions of Symmetric Peroxides; by G. 
Sosnovsky and D. J. Rawlinson (24 p . ) ;  X. Metal Ion- 
catalyzed Reactions of Peroxyesters, by G. Sosnovsky and 
D. J. Rawlinson (24 p.) ; XI. Organic Peroxides in Vinyl 
Polymerization, by K. F. O'Driscoll (24 p.). 

The authors are in general critical in addition to providing 
current summaries of their areas of interest. The chapters 
are extensively referenced with a few citations to literature 
appearing as late as 1969. 

The two chapters on organic peroxy acids comprise nearly 
one third of the volume. Chapter VI  (421 references) con- 
tains an enormous amount of information on the prepara- 
tion, properties and structure of these materials but 
extracting" it can sometim~ be a trying task. The arrange- 
ment of headings and subheadings in the first par t  of the 
chapter is confusing, with the last section (Structure of 
Peroxy Acids) consisting of a mass of text and Tables 
without formal subdivision. Chapter V I I  consists of actual 
literature procedures for the preparation of various peroxy 
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acids, and describes in detail methods of analysis of these 
materials. 

The book is a valuable and timely contribution to the 
field of peroxide chemistry, although the diversity of the 
subjects covered and the high price of the volume will 
restrict its usefulness in personal libraries. 

Workers  active in one or more of the areas treated will 
find the relevant chapters to be essential reading. 

MICHAEL E. BUR~S 
The Procter  & Gamble Company 
Miami Valley Laboratories 
Cincinnati, Ohio 45239 

TOPICS Ilq STEREOOHE]I~ISTR¥, Vol. 4, Edited by E. L. 
Eliel and N. L. All inger (John Wiley & Sons, Inc., New 
York, 1969, 243 p., $18.50). 

This book consists of in depth reviews of selected topics 
in stereochemistry. These reviews are written an an ad- 
vanced level and assume a good background in the field 
of  stereochemistry. The book consists of four  chapters:  
The Stereoehemistry of Cyclohexyl and Vinytic Radicals;  
Geometry and Conformational Properties of Some Five- 
and Six-membered Heterocyclie Compounds Containing 
Oxygen and Sulfur;  The Stereochemical Analogy Model-A 
Mathematical Theory of Dynamic Stereochemistry; and 
Chirality Due to the Presence of Hydrogen Isotopes at  
Monocyclic Positions. Probably the most pertinent chapter 
is the last one concerning Chirality as i t  deals with many 
biochemical aspects of stereochemistry involving deuterium 
and tritium. Sections of interest to lipid chemists in this 

chapter are concerned with the biosynthesis of squalene 
and the stereospecific enzymatic dehydrogenation of stearic 
acid. The volume seems to have a complete author index, 
citing authors whenever they appear  in the text. The 
subject hldex appears  to be comprehensive. This book 
should find its place in reference collections of libraries. 
In  view of its advanced content and relatively high price, 
it would appear  to be of limited usefulness as a general 
reference for  a personal bookshelf. 

EDWARD G. PERKINS 
University of Illinois 
Urbana, Illinois 61801 

PROCESS IN THIN LAYER CHROMATOGRAPHY AND RELATED 
METHODS, Edited by A. Niederwieser and G. Pataki  (Ann 
Arbor- t tumphrey  Science Publishers, Ann Arbor, Michigan, 
224 p. 1970, $18.75). 

This is ~he first volume of three which reflect the latest 
developments and techniques in TLC and related analytical 
methods. The editors hope that this book will aid the 
analytical chemist in keeping abreast of the newer develop- 
ments in TLC. There are several handbooks on TLC 
which describe general techniques and approaches for the 
technician, and still others dealing with specific subjects 
like steroids and amino acids. This book is a continuation 
of specific subjects by authors who are experts in their 
fields. 

The first volume consists of seven chapters of which 
the first, by L. S. Bark, deals with theoretical aspects of 
the Rm-funetion and its use in structural analysis; the 
second, by F. Snydcr deals with techniques used in thin 
layer radiochromatography. The other five chapters 
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at World Congress 
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Peter Kaustian 
3. Fats & Off By-Products--W. E. Maas (right) 
4. Membership--Glenn ful ler  
5. Hydrogenated Oils--J. R. Taylor and R. O. Walker 
6. International Relations--R. C. Stillman and 

Jands Hollo 
7. Instrumental Techniques--E. N. Gerhardt and 

W. H. King 
8. Program Planning--G. C. Cavanagh and K. T. Zilch 
9. Education--A. N. Siakotos and Nicholas Pelick 

10. Education--L. J. Garrison 
11. Education--F. W. Quackenbush, I. R. Schmolka and 

L. H. Going 
12. l~lavor Nomenclature & Standards--C. D. Evans and 

G . R .  List 
13. Journal & Publication--W. J. Beach, S. M. Gaskins, 

L. H. Going, E. E. Rice, R. T. O'Connor, A. R. Baldwin, 
and 1 ~. W. Quackenbush 
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16. Meeting Planning--R. G. Krishnamurthy 
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David l~irestone 
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and Lester Leenerts 
19. Governing Board--R. T. O'Connor and D. L. Henry 
20. Fats & Oils By-Products--R. C. Stillman, H. G. 

Salomon and S. B. Corcelius 
21. Education--L. O. Leenerts and L. H. Going 
22. International Relations--A. R. Pandolfi and F. B. 

White 
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describe specialized subjects, such as the separation of 
lipids by argentation TLC (by L. J. Morris and B. W. 
Nichols), TLC of DANS-amines (by N. Sider and M. 
Wiechmann), TLC of iodoamino acids (by R. Zappi), the 
use of  TLC in structural elucidation of glycoproteins (by 
E. Moczar and M. Moczar) and the separation of oligo- 
nucleotides (by K. H. Scheit). The volume is well organized 
and produced with an extensive table of contents and 
subject index, and a section on TLC nomenclature which 
defines terms used in context. 

L. S. Bark reviews the role of chromatography and 
portrays its use in structural analysis. Theoretically it is 
shown that it is possible to utilize chromatographic be- 
havior of a molecule in a particular system and determine 
its structure. Many other workers have investigated the 
chromatographic behavior of steroids both on paper and 
on thin-layers and it is from this work that many of the 
significant advances have come. However, from a statistical 
consideration, any single determination should be regarded 
only as indications of possible structure and must be used 
in conjunction with other analytical evidence. 

The author reviews chromatographic separations of 
steroids, acids and esters, phenols and amines. He points 
out that the major problem in the field is a lack of 
systemization of results although much good work has been 
done, much of it has been reported without precise con- 
ditions used. All of these aspects are o£ interest to readers 
of this Journal, but the problems associated with the 
production of  meaningful R~, values have been described 
by only a few workers. 

The radiochromatography techniques discussed are ex- 
amined in terms of the principles involved, equipment 
required, results obtained and their advantages and dis- 
advantages. The author slants his review to users of low- 
energy beta isotopes. He discusses types of radiometric 
procedures used with TLC including the beta camera detec- 
tion. This new device is the most promising development 
in radiometric techniques in many years. 

Argentation TLC of lipids was used primarily in studies 
of fat ty acid methyl esters. The use of impregnated silver- 
nitrate adsorbents for  TLC was baptized "argentation" 
and first described in 1962 for the separation of fat ty acids 
and intact lipids according to number and type. The 
authors try to sketch the more important types of  lipid 
separations which are now possible by this procedure and 
stress applications to new areas of lipid research. The 
separation of fat ty acids, di- and triglycerides and phos- 
pho- and glyeolipids are discussed. 

An enormous interest in amines has been generated 
recently because of their biological activity in humans. 
The authors of this chapter describe dansylation condi- 
tions for the subsequent chromatographic analysis of amines 
and phenols. 

Dansyl Chloride (1-dimethylamino-naphthalene-5-sulfonyl 
chlox~ide) is a fluorescent reagent that would react quantita- 
tively with amino groups and their derivatives could easily 
be separated by TLC, thus combining a sensitive detection 
method with an excellent separation technique. This section 
of the book has important Tables listing 112 Dans- 
derivatives and their R~ values in different solvent systems. 

Chapter 5 is a review" on the identification and distribu- 
tion of circulating (biological fluids) iodoamino acids by 
TLC. This work is presented in five valuable Tables. 
References, chromatographic materials used, solvent sys- 
tems, tested compounds and other characteristics are 
described. 

Glycoproteins are conjugated proteins containing as 
prosthetic groups one or more heterosaccharides with a 
relatively low numher of sugar residues and bound co- 
valently to a polypeptide chain. Moczar and Moczar's 
contribution has made this part  of the book very important 
because each glycoprotcin presents a different problem 
and the optimum conditions for carbohydrate analysis, i.e., 
hydrolysis, must be ascertained by preliminary experiments. 
The presence of amino acids in the chain also creates many 

difficulties. The authors handled this well with selected 
experimental data. The methodology concerned the separa- 
tion of monosaccharides, their derivatives, oligosaeeharides 
and the determination of molar ratio of monosaccharides as 
well as the characterization of the type of linkage between 
the polypeptide and sugar chains. 

The last contribution was a review of the separation 
of oligonucleotides by TLC. Although the chromatographic 
separations of these large molecules have been reported, 
the literature is very thin. The review is intended to 
encourage more work for developing better use of TLC 
in the laboratory. 

The book is an aid for the analyst engaged in thin layer 
whether it be from the practical or academic standpoint. 
Some of the information found in the book should be a 
stimulus for more work in some weak areas of  research. 
The cost of the book appears high in comparison with 
others. 

~ICt{OLAS PELICK 
Supelco, Inc. 
Bellefonte, Pennsylvania 16823 

SVRFACTAX~ SCIENCE SERIES, Vol. 4, Cationic Surfae- 
rants, Edited by Eric Jungermann (Marcel Dekker, Inc., 
New York, 652 p., 1970, $37.50). 

This book consists of 15 chapters and is well indexed 
by author and subject. The contents of the book are 
organized in four parts, each representing a different 
discipline. Par t  I covers the organic chemistry of cationic 
surfactants, including syntheses, applications and physical 
properties. Ample reference to the technical and patent 
literature is made, with special reference to the considerable 
number of technical bulletins emanating from the various 
manufacturers o£ these materials. Par t  I I  covers the 
physical chemistry of pure cationic surfactants, including 
discussions of important theoretical aspects of colloid chem- 
istry. A critical discussion o£ the various qualitative and 
quantitative analytical procedures comprises Part  I I I .  
Par t  IV is concerned with the germicidal and toxicological 
properties of cationic surfactants. 

As a result of  the growth in commercial applications 
of cationic surfactants since the early 1930's and the con- 
current basic research activities in this field, the need 
has developed for  a comprehensive up-to-date coverage of 
cationic surfactants. The need has been amply filled by 
this book. 

The authors represent a cross section of investigators in 
many different areas who have contributed to our knowledge. 
They include representatives from universities and industry 
who are specialists in various disciplines of chemistry, 
bacteriology and toxicology. 

The United States Tariff Commission reports show that 
the production of cationic agents in the United States 
reached 154 million pounds in 1967. This represents an 
85% increase over the reported volume of 83 million pounds 
three years earlier and is indicative of the tremendous 
growth of this class o£ surface-active agents. Relative to 
the other categories of surface-active agents, namely the 
anionic and nonionic surfaetants, the cationics represent 
less than 5% of the total surfactant market production. 

Applications of cationic surface-active agents discussed 
include their use as antistatic agents~ textile softeners, cor, 
rosion inhibitors, foam depressants, flotation chemicals, 
asphalt and petroleum additives. Their antibacterial prop- 
erties play a role as sanitizing and antiseptic agents, as 
components in cosmetic formulations, and as germicides and 
fungicides. I t  is truly no surprise therefore that this class 
of surfaetants has been raised from specialty chemicals to 
bulk industrial products. 

Considerable variations in nomenclature of cationic sur- 
factants exist in the literature. Some attempts were made 
to establish uniformity; however~ a certain degree of in- 
dividuality can be noted in the various chapters. Trade- 
marks have been used where necessary and their structures 
are identified in the text. 

(Continued o~ page 543A) 
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Of particular interest to this reviewer is the material 
in the last three chapters. Chapter 13 is a review of 
qualitative and quantitative analytical techniques. The 
presence of large numbers of homologs in the hydrophobic 
chain, as well as the contamination with inorganic im- 
purities often pose difficult problems with commercial ma- 
terial. This chapter offers a comprehensive bibliography 
3f all published methods. 

Utilization of cationic surfactants as antibacterial agents 
represented their first important practical applications. 
These are covered in considerable detail in Chapter 14. The 
book concludes (Chapter 15) with a review of the toxi- 
cological properties of cationic surfactants. A considerable 
amount of data on acute, subacute and chronic toxicity, 
and on various irritation studies is summarized for all 
major classes of cationic surfaetants. 

This volume is an extremely valuable addition to the 
written knowledge of industrial chemists and engineers 
in practically every field of business. After  all surfactants 
of either the nonionic, anionic or cationic types are neces- 
sary to the high standard of living we enjoy today. 

Everyone reading this review should have a copy of this 
most valuable and well written and edited book for his 
own; or at least readily accessible to him. 

L. J. GARRISON 
Jefferson Chemical Co., Inc. 
Houston, Texas 77052 

GAS CHROM:ATOGRAPKY, L. Szepesy, English translation 
edited by E. D. Morgan (The Chemical Rubber Co., 384 
p., 1970, $23.50). 

I n  the preface the author states his purpose as follows, 
"The present book aims at presenting a general outline of 
the theoretical and practical aspects of gas chromatography, 
including the possibilities of its application and the trend 
of developments. By presenting a detailed survey of the 
relevant literature we wish to assist the reader in his 
eventual further search and to facilitate the acquisition 
of the necessary data. Theoretical questions will be dealt 
with only to the extent necessary for the explanation of 
chromatographic separation as a physical process and 
for the understanding of the fundamental correlations which 

are indispensable for the solution of practical problems." 
The author has achieved his purpose admirably in pro- 

ducing a fundamental text. The first chapter contains a 
general survey of the field of chromatography and a very 
useful listing of literature sources, such as books, symposia, 
reviews, bibliographies and serial publications up to 1968. 
Each of the chapters contains many references with a total 
of over 1100 in the book. 

Two chapters on Fundamental  Theory, and Theory of Gas 
Chromatography, give good coverage of the theoretical 
aspects and mathematical equations which express relation- 
ships of rate theories and column efficiencies. The chapter 
on Apparatus presents descriptions of the various parts 
of a gas chromatograph and suggests criteria for good 
operation. There is a large section covering the construc- 
tion and theory of various types of detectors. A chapter 
on Choice of Columns and Stationary Phases gives very 
thorough coverage to absorbents~ supports, liquid phases 
and column preparation. A mathematical treatment of the 
effect of column parameters is also included. Use of re- 
tention data and auxiliary methods for qualitative identifica- 
tion and the calculation of response factors to obtain 
quantitative values are described. A short chapter on 
Analytical Applications gives 224 references to different 
classes of gas and liquid samples. 

The chapter on Special Techniques contains a large sec- 
tion on pyrolysis gas chromatography and a good intro- 
ductory survey to reaction gas chromatography. The 
unique problems connected with Preparative Gas Chroma- 
tography and Process Gas Chromatography are described 
in other chapters. The final chapter presents Some Special 
Applications of Gas Chromatography such as: simulated 
distillation work, elemental analysis, and measurement of 
surface area. 

This book is a good one for beginners in the field of 
gas chromatography or specialists in other fields who may 
wish to make use of gas chromatography. The book covers 
the fundamentals very well and, in addition, the references 
give the reader guidance in moving out into many specific 
and special applications. The English grammar is excellent 
and easy to read. There are many illustrations which 
promote understanding of the text. 

HERMAN J. WEISER, JR. 
Procter and Gamble Co. 
Cincinnati, Ohio 45217 
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ACYLATION OF LYSOLECITHIN IN THE INTESTINAL :~UCOSA OF 
RATS. P. V. Subbalah, F. S. Sastry and J. Ganguly (Dept. of 
Biochem., Indian Inst. of Sci., BangaIore 12, India). Biochem. 
J. 118, 241-46 (1970). The presence of an active acyl-CoA- 
lysolecithin (1-aeylglyeerophosphorylcholine) aeyltransferase 
was demonstrated in rat intestinal mucosa. ATP and CoA were 
necessary for the incorporation of free (1-14C)-oleic acid into 
lecithin (phosphatidylcholine). The reaction was about 20 
limes as fast with (1-14C)-oleoyl-CoA as with free oleic acid, 
CoA and ATP. With 1-acylglycerophosphorylcholine as the 
a~ceptor, both oleic acid and palmitie acid were incorporated 
into the fl-posltion of lecithin; the incorporation of palmitie 
;~:eid was 60% of that of olelc acid. Of the various analogues 
of lysolecithin tested as acyl accepters from (1-14C)oleoyl CoA, 
a lysolecithin with a long-chain fatty acid at the 1-position 
was most efficient. The enzyme was mostly present in the 
brush-border-free particulate fraction of the intestinal mucosa. 
Of the various tissues of rats tested for the activity, intestinal 
mucosa was found to be the most active, with testes, liver, 
kidneys and spleen following it in decreasing order. 

INFLUENCE OF DURATION OF CHOLESTEROL FEEDING ON ESTERIFI- 
CATION OF FATTY ACIDS BY CELL-FREE PREPARATION OF PIGEON 
AORTA. STUDIES ON THE ~EC2:IANIS]~I OF CHOLESTEROL ESTERIFI- 
CA~ON. R. W. St. Clair, H. B. Lofland and T. B. Clarkson 
(Dept. of PathoL and Lab. of Anhnal Med., Bowman Gray 
School of Med. of Wake Forest Univ., Winston-Salem, I~.C. 

27103). Cirmetatio~ l~es. 27, 213-25 (1970). Infuence of 
duration of cholesterol feeding on esterification of fatty acids 
and hydrolysis of cholesteryl esters was studied in cell-free 
preparations of aorta from White Carneau pigeons. Esterlfiea- 
tion of fatty acids required ATP and CoA; greater than 
80% of the esterifying activity was located in the particulate 
fraction obtained by centrifugation at 10G000 X g (after a 
preliminary centrifugation at 1000 × g). Fatty acids were in- 
corporated most efficiently into phosphollpid, primarily (82%) 
lecithin. Cholesterol was esterified by transfer of fatty acyl- 
CoA to cholesterol, a mechanism similar to that described for 
liver and adrenal cortex. Little if any cholesterol esterification 
occurred when lecithin labeled at the 2-position with oleic acid- 
1-"C was used as substrate. 

BIOSYNTHESIS OF THE PEPTIDOGLYCAN OF BACTERIAL CELL WALLS. 
XX. IDENTIFICATION OF PHOSPIIATIDYLGLYCEROL AND CARDIO- 
LIPIN AS COFACTORS FOR ISOFRENOID ALCOHOL PHOSFHOKINASE. 
¥. Higashi and J. L. Strominger (Dept. of Biochem. and 
Molecular Biol., Biological Labs., Harvard Univ., Cambridge, 
Mass. 02138). J. Biol. Chem. 245, 3691-96 (1970). The 
butanol-soluble, long chain isoprenoid alcohol, phosphokinase, 
from Staphylococcus aureus has been separated into a protein 
and phospholipid component by chromatography on a column 
of dlethylaminoethylcellulose. The phospholipld is a mixture 
of phosphatidylglycerol and cardiolipid, either of which is 
effective alone in restoring the activity to the enzyme. Several 
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