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The three-volume set LNCS 6838, LNAI 6839, and LNBI 6840 constitutes the thoroughly refereed post-conference proceedings of the 7th
International Conference on Intelligent Computing, ICIC 2011, held in Zhengzhou, China, in August 2011. This volume contains 93 revised full
papers, from a total of 281 presentations at the conference - carefully reviewed and selected from 832 initial submissions. The papers address all
issues in Advanced Intelligent Computing, especially Methodologies and Applications, including theories, methodologies, and applications in science
and technology. They include a range of techniques such as artificial intelligence, pattern recognition, evolutionary computing, informatics theories
and applications, computational neuroscience and bioscience, soft computing, human computer interface issues, etc.
The main application of Transition Metal Sulphides (TMS) as solid catalysts is for production of clean fuels in petroleum refineries. The various
feedstocks to be processed all contain more or less sulphur, included in highly stable heteroaromatic molecules. In order to meet the stringent
specifications imposed worldwide nowadays on transportation fuels to reduce their environmental impact, catalytic hydroprocessing remains
essential. In this process, sulphur is removed as H2S following the reaction between molecular hydrogen and the heteroaromatics. The reaction
conditions and reaction medium composition are such that only TMS provide stable catalysts, generally supported on alumina. Both for their
fundamental and applied interest, these fascinating systems are still the subject of a very significant research effort, while major advances have
been made over the past 30 years, involving innovative preparation routes, sophisticated surface science experiments for characterisation, detailed
kinetic and mechanistic studies, and state of the art DFT simulations giving unprecedented insight into the local structure as well as elementary
steps at microscopic level. This book aims at providing a complete, comprehensive and updated survey of the field, useful for anyone involved: the
student starting a research project, the academic researcher or the refinery engineer willing to deepen their knowledge on the catalytic as well as
on the process aspects. 37 specialists from IFP Energies nouvelles, CNRS, or French universities have contributed, reporting a unique synthesis of
the last 15 years of research. The preface written by Michèle Breysse, a well known leading scientist who devoted most of her fruitful career to this
topic, puts this collective work into a meaningful historical perspective. Contents : Part 1. Fundamental Aspects: Insights from DFT calculations and
experimental surface sciences. 1. Periodic trends in catalysis by sulphides. 2. Atomic scale structures of mixed lamellar sulphides. 3. Theoretical and
microkinetic studies of hydrotreatment reactions. 4. Models of supported Co(Ni)MoS Catalysts. Part 2. Progress in the preparation and
characterisation of industrial hydrotreating catalysts. 1. Principles involved in the preparation of hydrotreatment catalysts. 2. Progress in the
preparation of new catalysts. 3. Progress in the preparation of catalysts with controlled acidity: case of aluminosilicate supports. 4. Activation and
genesis of the active phase by sulfidation. 5. life cycle of an HDT catalyst. 6. Charaterisation of catalysts. Part 3. Applications to the production of
clean fuels. 1. An overview of refining. 2. Deep desulphurisation of middle distillates. 3. Selective desulphurisation of catalytic cracking gasolines. 4.
Hydrocracking. 5. Hydroprocessing and hydroconversion of residue fractions. 6. Hydrotreatment of vegetable oils. 7. Hydroconversion of coals.
Conclusion.
Practical Three-Way Calibration is an introductory-level guide to the complex field of analytical calibration with three-way instrumental data. With
minimal use of mathematical/statistical expressions, it walks the reader through the analytical methodologies with helpful images and step-by-step
explanations. Unlike other books on the subject, there is no need for prior programming experience and no need to learn programming languages.
Easy-to-use graphical interfaces and intuitive descriptions of mathematical and statistical concepts make three-way calibration methodologies
accessible to analytical chemists and scientists in a wide range of disciplines in industry and academia. Numerous detailed examples of slowly
increasing complexity Exposure to several different data sets and techniques through figures and diagrams Computer program screenshots for easy
learning without prior knowledge of programming languages Minimal use of mathematical/statistical expressions
In the book "Chemometrics in practical applications", various practical applications of chemometric methods in chemistry, biochemistry and
chemical technology are presented, and selected chemometric methods are described in tutorial style. The book contains 14 independent chapters
and is devoted to filling the gap between textbooks on multivariate data analysis and research journals on chemometrics and chemoinformatics.
Resolving Spectral Mixtures
Liquid Chromatography
Oil Spill Environmental Forensics
Advanced Chemometric Techniques for the Analysis of Complex Samples Using One- and Two-dimensional Gas Chromatography Coupled with Timeof-flight Mass Spectrometry
Practical Three-Way Calibration
Encyclopedia of Bioinformatics and Computational Biology
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Mass spectrometry is fast becoming an indispensable field for medical professionals. The mass spectrometric analysis of metabolites and proteins promises to revolutionize medical research and clinical diagnostics.
As this technology rapidly enters the medical field, practicing professionals and students need to prepare to take full advantage of its capabilities. Medical Applications of Mass Spectrometry addresses the key issues
in the medical applications of mass spectrometry at the level appropriate for the intended readership. It will go a long way to help the utilization of mass spectrometry in medicine. The book comprises five parts. A
general overview is followed by a description of the basic sampling and separation methods in analytical chemistry. In the second part a solid foundation in mass spectrometry and modern techniques of data analysis
is presented. The third part explains how mass spectrometry is used in exploring various classes of biomolecules, including proteins and lipids. In the fourth section mass spectrometry is introduced as a diagnostic
tool in clinical treatment, infectious pathogen research, neonatal diagnostics, cancer, brain and allergy research, as well as in various fields of medicine: cardiology, pulmonology, neurology, psychiatric diseases,
hemato-oncology, urologic diseases, gastrointestinal diseases, gynecology and pediatrics. The fifth part covers emerging applications in biomarker discovery and in mass spectrometric imaging. * Provides a broad
look at how the medical field is benefiting from advances in mass spectrometry. * Guides the reader from basic principles and methods to cutting edge applications. * There is NO comparable book on the market to
fill this fast growing field.
Chemometrics and Chemoinformatics will provide chemists and other scientists with the fundamental knowledge on chemometrics coupled with chemoinformatics.
Cancer metabolomics is a rapidly evolving field that aims for a comprehensive dissection of the metabolic phenotypes and functional network of metabolites in human cancers. State of the art metabolomics tools have
been developed and applied to studying cancer metabolism and developing metabolic targets for improved diagnosis, prognosis and therapeutic treatment of human cancers. Chapters are written by subject experts
in the field of cancer metabolomics with cross-disciplinary contributions. Coverage includes advanced metabolomics technologies and methodologies, including chemical isotope labelling liquid chromatography mass spectrometry, capillary ion chromatography - mass spectrometry, 2-D gas chromatography – mass spectrometry, capillary electrophoresis – mass spectrometry, nuclear magnetic resonance spectroscopy,
shotgun lipidomics, tracer-based metabolomics, microbial metabolomics, mass spectrometry imaging for single cell metabolomics and functional metabolomics. In addition, the book highlights new discoveries in
cancer metabolism such as hypoxia inducible factor pathway, isocitrate dehydrogenase 1 mutation and oncometabolites. Finally, contributors focus on the translational applications of metabolomics in human cancers
such as glioma, head and neck cancer, and gastric cancer. This new volume will be a unique reference source for cancer researchers and promote applications of metabolomics in understanding cancer metabolism.
The focus of the projects presented here was to develop possible solutions to three issues commonly encountered during chemometric analysis of comprehensive two-dimensional liquid chromatography diode array
detector (LCxLC-DAD) data. The focus of the first project was to determine a means of performing background correction that removed two background ridges. The methods of simply subtracting out a mean blank
sample, singular value decomposition based background correction (SVD-BC) and asymmetrically weighted least squares (AWLS) were compared. AWLS was found to be the only background correction technique
to fully remove the ridges. However, AWLS was also found to attenuate the peak intensity by approximately 25% due to over fitting of the background at the lower wavelengths. The focus of the second project was
the investigation of five common interpolation strategies for the reconstruction of the sampled first dimension peak. The interpolation strategy that best reproduced the original first dimension retention time was
Gaussian fitting. This was expected given that the simulated data set was generated using a Gaussian model for the peak shape. An algorithm, semi-automated alignment method (SAAM), was then developed that
allowed for each peak to be aligned independently of the other peaks in the data set. SAAM was validated using both simulated and experimental data. The simulated results indicated that SAAM produced percent
recoveries close to 100%. SAAM was also compared to iterative key set factor analysis-alternating least squares (IKSFA-ALS) for the analysis of phenytoin in a waste water treatment plant effluent. SAAM produced
a concentration of 26±3 ppb compared to 39±9 ppb from IKSFA-ALS. While these results are very different, the result produced by SAAM is still within the experimental error of the reference 2D-LC/M.S./MS
method, 42±19. Finally, SAAM was compared to two existing literature methods. A mixture of simulated and experimental data sets was used to measure the accuracy and precision of the results. SAAM was found
to be impacted less by intra- and inter-sample retention time shifting then PARAFAC2. SAAM and shifted candecomp/PARAFAC were found to produce very similar results. However, SAAM was found to
experience some difficulty producing accurate and precise results with some of the experimental data sets.
Foodomics
With Applications from Ultrafast Time-Resolved Spectroscopy to Super-Resolution Imaging
Chemometrics in Chromatography
Chemometrics and Chemoinformatics
Advanced Mass Spectrometry in Modern Food Science and Nutrition
Theory and Applications in Industrial Chemistry and the Life Sciences

In chemical analyses, it is crucial to distinguish between chemical species. This is often accomplished via chromatographic
separations. These separations are often pushed to their limits in terms of the number of analytes that can be sufficiently
resolved from one another, particularly when a quantitative analysis of these compounds is needed. Very often, complicated methods
or new technology is required to provide adequate separation of samples arising from a variety of fields such as metabolomics,
environmental science, food analysis, etc. An often overlooked means for improving analysis is the use of chemometric data
analysis techniques. Particularly, the use of chemometric curve resolution techniques can mathematically resolve analyte signals
that may be overlapped in the instrumental data. The use of chemometric techniques facilitates quantitation, pattern recognition,
or any other desired analyses. Unfortunately, these methods have seen little use outside of traditionally chemometrics focused
research groups. In this dissertation, we attempt to show the utility of one of these methods, multivariate curve resolutionalternating least squares (MCR-ALS), to liquid chromatography as well as its application to more advanced separation techniques.
First, a general characterization of the performance of MCR-ALS for the analysis of liquid chromatography-diode array detection
(LC-DAD) data is accomplished. It is shown that under a wide range of conditions (low chromatographic resolution, low signal-tonoise, and high similarity between analyte spectra), MCR-ALS is able to increase the number of quantitatively analyzable peaks.
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This increase is up to five-fold in many cases. Second, a novel methodology for MCR-ALS analysis of comprehensive two-dimensional
liquid chromatography (LC x LC) is described. This method, called two dimensional assisted liquid chromatography (2DALC), aims to
improve quantitation in LC x LC by combining the advantages of both one-dimensional and two dimensional chromatographic data. We
show that 2DALC can provide superior quantitation to both LC x LC and one dimensional LC under certain conditions. Finally, we
apply MCR-ALS to an LC x LC analysis of fourteen furanocoumarins in three apiaceous vegetables. The optimal implementation of MCRALS and subsequent integration was determined. For these data, simply performing MCR-ALS on the two dimensional chromatogram and
manually integrating the results proved to be the superior method. These results demonstrate the usefulness of these curve
resolution techniques as a compliment to advanced chromatographic techniques.
Standard Handbook Oil Spill Environmental Forensics: Fingerprinting and Source Identification, Second Edition, provides users with
the latest information on the tools and methods that have become popular over the past ten years. The book presents practitioners
with the latest environmental forensics techniques and best practices for quickly identifying the sources of spills, how to form
an effective response, and how to determine liability. This second edition represents a complete overhaul of the existing
chapters, and includes 13 new chapters on methods and applications, such as emerging application of PAHi isomers in oil spill
forensics, development and application of computerized oil spill identification (COSI), and fingerprinting of oil in biological
and passive sampling devices. Contains 13 new chapters on methods and applications, including emerging application of PAH isomers
in oil drill forensics, the development and application of computerized oil spill identification (COSI), and the fingerprinting of
oil in biological and passive sampling devices Presents the latest technology and methods in biodegradation of oil hydrocarbons
and its implications for source identification, surface trajectory modeling of marine oil spills, and identification of
hydrocarbons in biological samples for source determination Contains new case studies to illustrate key applications, methods, and
techniques
Issues in Analysis, Measurement, Monitoring, Imaging, and Remote Sensing Technology: 2013 Edition is a ScholarlyEditions™ book
that delivers timely, authoritative, and comprehensive information about Analysis and Measurement. The editors have built Issues
in Analysis, Measurement, Monitoring, Imaging, and Remote Sensing Technology: 2013 Edition on the vast information databases of
ScholarlyNews.™ You can expect the information about Analysis and Measurement in this book to be deeper than what you can access
anywhere else, as well as consistently reliable, authoritative, informed, and relevant. The content of Issues in Analysis,
Measurement, Monitoring, Imaging, and Remote Sensing Technology: 2013 Edition has been produced by the world’s leading scientists,
engineers, analysts, research institutions, and companies. All of the content is from peer-reviewed sources, and all of it is
written, assembled, and edited by the editors at ScholarlyEditions™ and available exclusively from us. You now have a source you
can cite with authority, confidence, and credibility. More information is available at http://www.ScholarlyEditions.com/.
Hyphenations of Capillary Chromatography with Mass Spectrometry provides comprehensive coverage of capillary chromatography with
mass spectrometry—both single and multidimensional approaches. The book examines nearly all capillary chromatography approaches,
combined with a variety of MS forms, giving readers a wide and detailed view on current-day analytical strategies and
applications. Of particular focus are novel developments in the field of MS, such as the Orbitrap, HR ToF, ToF MS with variable
electron-impact energy, fast MS-MS and APGC technology. Junior scientists conducting research on mono-dimensional chromatographyMS fundamental relationships and experienced analytical chemists working in conventional capillary chromatography and classical
multidimensional chromatography will find this an ideal application-based reference on the hyphenations of these domains. Combines
mass spectrometry with a range of chromatographic approaches Emphasizes the importance of both capillary chromatography and mass
spectrometry methods, thus stimulating separation scientists to fully exploit both analytical dimensions Authored by two of the
world’s leading analytical chemists who have a total of more than 40 years of experience in research and instruction
Peak Resolution, Quantification and Rapid Screening
Investigations Into Background Correction and Retention Time Alignment to Enhance Quantitative Chemometric Analysis of
Comprehensive Two-dimensional Liquid Chromatography-diode Array Detection Data
Advances in Chromatography
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Fingerprinting and Source Identification
Comprehensive Foodomics
Comprehensive Two Dimensional Gas Chromatography
A new, full-color, completely updated edition of the key practical guide to chemometrics This new edition of this practical guide on
chemometrics, emphasizes the principles and applications behind the main ideas in the field using numerical and graphical examples, which
can then be applied to a wide variety of problems in chemistry, biology, chemical engineering, and allied disciplines. Presented in full
color, it features expansion of the principal component analysis, classification, multivariate evolutionary signal and statistical
distributions sections, and new case studies in metabolomics, as well as extensive updates throughout. Aimed at the large number of users of
chemometrics, it includes extensive worked problems and chapters explaining how to analyze datasets, in addition to updated descriptions of
how to apply Excel and Matlab for chemometrics. Chemometrics: Data Driven Extraction for Science, Second Edition offers chapters covering:
experimental design, signal processing, pattern recognition, calibration, and evolutionary data. The pattern recognition chapter from the
first edition is divided into two separate ones: Principal Component Analysis/Cluster Analysis, and Classification. It also includes new
descriptions of Alternating Least Squares (ALS) and Iterative Target Transformation Factor Analysis (ITTFA). Updated descriptions of
wavelets and Bayesian methods are included. Includes updated chapters of the classic chemometric methods (e.g. experimental design, signal
processing, etc.) Introduces metabolomics-type examples alongside those from analytical chemistry Features problems at the end of each
chapter to illustrate the broad applicability of the methods in different fields Supplemented with data sets and solutions to the problems
on a dedicated website Chemometrics: Data Driven Extraction for Science, Second Edition is recommended for post-graduate students of
chemometrics as well as applied scientists (e.g. chemists, biochemists, engineers, statisticians) working in all areas of data analysis.
Metabolomics – which deals with all metabolites of an organism – is a rapidly-emerging sector of post-genome research fields. It plays
significant roles in a variety of fields from medicine to agriculture and holds a fundamental position in functional genomics studies and
their application in plant biotechnology. This volume comprehensively covers plant metabolomics for the first time. The chapters offer
cutting-edge information on analytical technology, bioinformatics and applications. They were all written by leading researchers who have
been directly involved in plant metabolomics research throughout the world. Up-to-date information and future developments are described,
thereby producing a volume which is a landmark of plant metabolomics research and a beneficial guideline to graduate students and
researchers in academia, industry, and technology transfer organizations in all plant science fields.
Chemometrics uses advanced mathematical and statistical algorithms to provide maximum chemical information by analyzing chemical data, and
obtain knowledge of chemical systems. Chemometrics significantly extends the possibilities of chromatography and with the technological
advances of the personal computer and continuous development of open-source software, many laboratories are interested in incorporating
chemometrics into their chromatographic methods. This book is an up-to-date reference that presents the most important information about
each area of chemometrics used in chromatography, demonstrating its effective use when applied to a chromatographic separation.
Fundamentals and Analytical Applications of Multi-Way Calibration presents researchers with a set of effective tools they can use to obtain
the maximum information from instrumental data. It includes the most advanced techniques, methods, and algorithms related to multi-way
calibration and the ways they can be applied to solve actual analytical problems. This book provides a comprehensive coverage of the main
aspects of multi-way analysis, including fundamentals and selected applications of chemometrics that can resolve complex analytical
chemistry problems through the use of multi-way calibration. Includes the most advanced techniques, methods, and algorithms related to multiway calibration and the ways they can be applied to solve actual analytical problems Presents researchers with a set of effective tools they
can use to obtain the maximum information from instrumental data Provides comprehensive coverage of the main aspects of multi-way analysis,
including fundamentals and selected applications of chemometrics
From Molecular Theory to Industrial Application
Methods and Applications
Comprehensive Two-dimensional Gas Chromatography and Chemometrics for the Analysis of Complex Mixtures
From Structure to Surface Reactivity
Issues in Analysis, Measurement, Monitoring, Imaging, and Remote Sensing Technology: 2013 Edition
Chemometric Curve Resolution for Quantitative Liquid Chromatographic Analysis
This two-volume book provides an overview of physical techniques used to characterize the structure of solid materials, on the one hand, and to investigate the
reactivity of their surface, on the other. Therefore this book is a must-have for anyone working in fields related to surface reactivity. Among the latter, and because of
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its most important industrial impact, catalysis has been used as the directing thread of the book. After the preface and a general introduction to physical techniques
by M. Che and J.C. Védrine, two overviews on physical techniques are presented by G. Ertl and Sir J.M. Thomas for investigating model catalysts and porous catalysts,
respectively. The book is organized into four parts: Molecular/Local Spectroscopies, Macroscopic Techniques, Characterization of the Fluid Phase (Gas and/ or Liquid),
and Advanced Characterization. Each chapter focuses upon the following important themes: overview of the technique, most important parameters to interpret the
experimental data, practical details, applications of the technique, particularly during chemical processes, with its advantages and disadvantages, conclusions.
Liquid Chromatography: Fundamentals and Instrumentation, Second Edition, is a single source of authoritative information on all aspects of the practice of modern
liquid chromatography. It gives those working in both academia and industry the opportunity to learn, refresh, and deepen their understanding of new fundamentals
and instrumentation techniques in the field. In the years since the first edition was published, thousands of papers have been released on new achievements in liquid
chromatography, including the development of new stationary phases, improvement of instrumentation, development of theory, and new applications in biomedicine,
metabolomics, proteomics, foodomics, pharmaceuticals, and more. This second edition addresses these new developments with updated chapters from the most expert
researchers in the field. Emphasizes the integration of chromatographic methods and sample preparation Explains how liquid chromatography is used in different
industrial sectors Covers the most interesting and valuable applications in different fields, e.g., proteomic, metabolomics, foodomics, pollutants and contaminants,
and drug analysis (forensic, toxicological, pharmaceutical, biomedical) Includes references and tables with commonly used data to facilitate research, practical work,
comparison of results, and decision-making
Chemometric Analysis of Comprehensive Two-dimensional Liquid Chromatographic-diode Array Detection DataPeak Resolution, Quantification and Rapid Screening
The book reviews the basic concepts and highlights the most relevant advances and developments that have taken place in the field of comprehensive two dimensional
gas chromatography (GC x GC) since its introduction in 1991. The several instrumental and technical approaches assayed and developed during these seventeen years
and that have contributed to the development of this powerful separation technique and to its increasing application in many areas is explained and comprehensively
illustrated through a number of chapters devoted these specific topics. More specialized aspects of the technique, including theoretical aspects, modelization of the
chromatographic process, software developments, and alternative couplings is also covered. Finally, special attention is paid to data treatment, for both qualitative
and quantitative analysis. This book will be a practical resource that will explain from basic to specialized concepts of GC x GC and will show the current state-of-theart and discuss future trends of this technique. Outlines basic concepts and principles of GCxGC technique for non-specialists to apply the technique to their research
Provides detailed descriptions of recent technical advances and serves as an instructional guide in latest applications in GCxGC Sets the scene for possible future
development and alternative new applications of technique
Chemometrics
Fundamentals and Analytical Applications of Multiway Calibration
Standard Handbook Oil Spill Environmental Forensics
7th International Conference on Intelligent Computing, ICIC2011, Zhengzhou, China, August 11-14. 2011, Revised Papers
Multidimensional Liquid Chromatography
Cancer Metabolomics

For more than four decades, scientists and researchers have relied on the Advances in Chromatography series for the most up-to-date information on a wide range of developments in
chromatographic methods and applications. For Volume 50, the series editors have invited established, well-known chemists from across the globe to offer cutting-edge reviews on their areas of
expertise. The clear presentation of topics and vivid illustrations for which this series has become known makes the material accessible and engaging to analytical, biochemical, organic, polymer,
and pharmaceutical chemists at all levels of technical skill.
Handbook of Advanced Chromatography /Mass Spectrometry Techniques is a compendium of new and advanced analytical techniques that have been developed in recent years for analysis of all
types of molecules in a variety of complex matrices, from foods to fuel to pharmaceuticals and more. Focusing on areas that are becoming widely used or growing rapidly, this is a comprehensive
volume that describes both theoretical and practical aspects of advanced methods for analysis. Written by authors who have published the foundational works in the field, the chapters have an
emphasis on lipids, but reach a broader audience by including advanced analytical techniques applied to a variety of fields. Handbook of Advanced Chromatography / Mass Spectrometry
Techniques is the ideal reference for those just entering the analytical fields covered, but also for those experienced analysts who want a combination of an overview of the techniques plus specific
and pragmatic details not often covered in journal reports. The authors provide, in one source, a synthesis of knowledge that is scattered across a multitude of literature articles. The combination
of pragmatic hints and tips with theoretical concepts and demonstrated applications provides both breadth and depth to produce a valuable and enduring reference manual. It is well suited for
advanced analytical instrumentation students as well as for analysts seeking additional knowledge or a deeper understanding of familiar techniques. Includes UHPLC, HILIC, nano-liquid
chromatographic separations, two-dimensional LC-MS (LCxLC), multiple parallel MS, 2D-GC (GCxGC) methodologies for lipids analysis, and more Contains both practical and theoretical
knowledge, providing core understanding for implementing modern chromatographic and mass spectrometric techniques Presents chapters on the most popular and fastest-growing new
techniques being implemented in diverse areas of research
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Oil Spill Environmental Forensics provides a complete view of the various forensic techniques used to identify the source of an oil spill into the environment. The forensic procedures described
within represent various methods from scientists throughout the world. The authors explore which analytical and interpretative techniques are best suited for a particular oil spill project. This
handy reference also explores the use of these techniques in actual environmental oil spills. Famous incidents discussed include the Exxon Valdez incident in 1989 and the Guanabara Bay, Brazil
2000. The authors chronicle both the successes and failures of the techniques used for each of these events. Dr. Zhendi Wang is a senior research scientist and Head of Oil Spill Research of
Environment Canada, working in the oil and toxic chemical spill research field. He has authored over 270 academic publications and won a number of national and international scientific honors
and awards. Dr. Wang is a member of American Chemical Society (ACS), the Canadian Society for Chemistry (CSC), and the International Society of Environmental Forensics (ISEF).
International experts show readers the forensic techniques used in oil spill investigations Provides the theoretical basis and practical applications for investigative techniques Contains numerous
case studies demonstrating proven technique
Designed to serve as the first point of reference on the subject, Comprehensive Chemometrics presents an integrated summary of the present state of chemical and biochemical data analysis and
manipulation. The work covers all major areas ranging from statistics to data acquisition, analysis, and applications. This major reference work provides broad-ranging, validated summaries of
the major topics in chemometrics—with chapter introductions and advanced reviews for each area. The level of material is appropriate for graduate students as well as active researchers seeking
a ready reference on obtaining and analyzing scientific data. Features the contributions of leading experts from 21 countries, under the guidance of the Editors-in-Chief and a team of specialist
Section Editors: L. Buydens; D. Coomans; P. Van Espen; A. De Juan; J.H. Kalivas; B.K. Lavine; R. Leardi; R. Phan-Tan-Luu; L.A. Sarabia; and J. Trygg Examines the merits and limitations of
each technique through practical examples and extensive visuals: 368 tables and more than 1,300 illustrations (750 in full color) Integrates coverage of chemical and biological methods, allowing
readers to consider and test a range of techniques Consists of 2,200 pages and more than 90 review articles, making it the most comprehensive work of its kind Offers print and online purchase
options, the latter of which delivers flexibility, accessibility, and usability through the search tools and other productivity-enhancing features of ScienceDirect
Advanced Chemometrics and Fundamental Considerations for Non-targeted Analysis with Comprehensive Multidimensional Gas Chromatography Coupled with Time-of-flight Mass Spectrometry
Bio-Inspired Computing and Applications
ABC of Bioinformatics
Medical Applications of Mass Spectrometry
Basic Multidimensional Gas Chromatography
Data Driven Extraction for Science
Basic Multidimensional Gas Chromatography is aimed at the next generation of multidimensional gas chromatography users who will require basic training in the fundamentals of both GC
and GCxGC. This book fills the current need for an inexpensive, straightforward guidebook to get new users started. It will help new users determine when to add or purchase a
multidimensional system and teach them to optimize and maximize the capability of each system. Readers will also learn to select specific modes for each portion of a multidimensional
analysis. This ideal resource is a concise, hard-hitting text that provides the facts needed to get users up and running. Provides a comprehensive and fundamental introduction to
multidimensional gas chromatography Assists readers in determining when to add or purchase a multidimensional system Explains how a given system can be used to its maximum
capacity and how users should choose specific modes for different portions of multidimensional analysis
Chromatography approaches are widely used in various life science applications. Since its invention by the Russian botanist Mikhail S. Tsvet in 1901, chromatography has increasingly
developed into an invaluable laboratory tool for the separation and identification of chemical components. It outperforms older techniques (such as crystallization, solvent extraction, and
distillation) by offering unequaled resolving power and the possibility of lowering detection limits to below nanogram levels. To further improve chromatographic methods, however, the
use of chemometrics is advisable as an economical alternative to resolve any problematic situations in analysis. This book intends to provide the readers with an up-to-date application of
chemometrics and data analysis to different types of chromatographic methods.
This research project sought to explore, compare and develop chemometric methods with the goal of resolving chromatographically overlapped peaks though the use of spectral
information gained from the four-way data sets associated with comprehensive two-dimensional liquid chromatography with diode array detection (LC x LC-DAD). A chemometric method
combining iterative key set factor analysis (IKSFA) and multivariate curve resolution-alternating least squares (MCR-ALS) was developed. In the section of urine data analyzed, over 50
peaks were found, with 18 visually observable and 32 additional compounds found only after application of the chemometric method. Upon successful chemometric resolution of
chromatographically overlapped peaks, accurate and precise quantification was then necessary. Of the compared methods for quantification, the manual baseline method was
determined to offer the best precisions. Of the 50 found peaks from the urine analysis, 34 were successfully quantified using the manual baseline method with percent relative standard
deviations ranging from 0.09 to 16. The accuracy of quantification was then investigated by the analysis of wastewater treatment plant effluent (WWTPE) samples. The chemometrically
determined concentration of the unknown phenytoin sample was found to not exhibit a significant difference from the result obtained by the LC-M.S./MS reference method, and the
precision of the IKSFA-ALS method was better than that of the precision of the LC-MS/MS analysis. Chromatographic factors (data complexity, large dynamic range, retention time shifting,
chromatographic and spectral peak overlap and background removal, were all found to affect the quantification results. The last part of this work focused on rapid screening methods that
were capable of locating peaks between samples that exhibited significant differences in concentration. The aim here was to reduce the amount of data required to be resolved and
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quantified to only those peaks that were of interest. This would then reduce the time required to analyze large, complex samples by eliminating the need to first quantify all peaks in a
given sample for many different samples. Both the similarity index (SI) method and the Fisher ratio (FR) method were found to fulfill this requirement in a rapid means of screening fifteen
wine samples.
Comprehensive two-dimensional gas chromatography (GCxGC) coupled with time-of-flight mass spectrometry (TOFMS) is a powerful analytical technique capable of separating complex
mixtures, providing valuable information about the chemical composition of samples. However, the inherent data density associated with three-dimensional data provides a unique
challenge to analytical chemists. As a result, significant effort has been invested in utilizing advanced chemometrics to glean meaningful information about samples from large and
complex data sets. Herein, this dissertation introduces several investigations conducted on optimizing separation conditions to be amenable to chemometric deconvolution algorithms as
well as the development, study, and application of advanced chemometric techniques applied to GCxGC-TOFMS data. To begin, the metric trilinear deviation ratio (TDR) is utilized to
study the impact of experimental parameters such as column selection and modulation period, PM, on the quantitative accuracy of parallel factor analysis (PARAFAC) deconvolution. TDR
scales with increasing change in second dimension retention time, delta2tR, associated with pseudo-isothermal conditions on the second dimension, 2D, and quantitative accuracy
decreases as TDR increases. Two column sets were utilized with varying film thickness on the first column, 1D, and each column set was studied using two PM for a total of 4
experiments. It was reported that using 1D columns with larger film thicknesses allows the analyst to employ a shorter PM, in turn lowering the delta2tR, leading to higher quantitative
accuracy. Many GCxGC-TOFMS studies relate to identifying class distinguishing analytes and can be tedious when performed manually. Fortunately, the use of discovery-based
chemometric tools such as principal component analysis (PCA) and Fisher ratio (F-ratio) analysis has increased in popularity as less time-intensive and automated techniques for
untargeted analyses. To begin, this dissertation will investigate mass channel purity obtained via the tile-based F-ratio algorithm using diesel fuel spiked with non-native analytes using
GCxGC-TOFMS. The F-ratio algorithm, considered a supervised discovery technique because class membership is known a priori, was first used to "discover" the spiked non-native
analytes. Then, using a novel signal ratio (S-ratio) algorithm, the mass channel selectivity information output by the F-ratio method was studied using three statistical metrics: null
distribution analysis, p-value, and lack-of-fit (LOF). The result of this investigation revealed that a mass channel has a high likelihood of being pure when its p-value and LOF are
sufficiently low. Finally, F-ratio analysis was applied to a dataset including patients with an anterior cruciate ligament (ACL) injury to discover potential biomarkers of post-traumatic
osteoarthritis (PTOA) post-injury. Standard F-ratios are calculated by the between class variance divided by the sum of the within-class variance, scaling up as the between class variance
increases and the within-class variance remains sufficiently small. However, many biological studies involve significant biological variance (~30%) that may not be associated with
disease state or injury severity, etc. Herein, the standard tile-based F-ratio algorithm was modified to use only the within-class variance associated with control samples. It was expected
that the control class contained less within-class variance relative to the patient class, due to the expectation that some patient samples would be associated with increased severity of
injury or the presence of coexisting conditions. Hit lists (metabolites discovered via F-ratio) from standard F-ratio and control-normalized F-ratio were studied and directly compared to
establish a comprehensive metabolome of potential biomarkers for PTOA development post ACL injury. Reported in this dissertation is a discussion on the complementary nature of
standard and control-normalized F-ratio, followed by demonstration of class distinguishing metabolites via PCA.
Catalysis by Transition Metal Sulphides
Fundamentals and Instrumentation
Chemical and Biochemical Data Analysis
Gas Chromatography
Comprehensive Two-dimensional Gas Chromatography Time-of-flight Mass Spectrometry with Chemometric Analysis
Plant Metabolomics
Comprehensive Foodomics offers a definitive collection of over 150 articles that provide researchers with innovative answers to crucial questions relating to food quality, safety and its vital
and complex links to our health. Topics covered include transcriptomics, proteomics, metabolomics, genomics, green foodomics, epigenetics and noncoding RNA, food safety, food bioactivity
and health, food quality and traceability, data treatment and systems biology. Logically structured into 10 focused sections, each article is authored by world leading scientists who cover the
whole breadth of Omics and related technologies, including the latest advances and applications. By bringing all this information together in an easily navigable reference, food scientists and
nutritionists in both academia and industry will find it the perfect, modern day compendium for frequent reference. List of sections and Section Editors: Genomics - Olivia McAuliffe, Dept of
Food Biosciences, Moorepark, Fermoy, Co. Cork, Ireland Epigenetics & Noncoding RNA - Juan Cui, Department of Computer Science & Engineering, University of Nebraska-Lincoln, Lincoln,
NE Transcriptomics - Robert Henry, Queensland Alliance for Agriculture and Food Innovation, The University of Queensland, St Lucia, Australia Proteomics - Jens Brockmeyer, Institute of
Biochemistry and Technical Biochemistry, University Stuttgart, Germany Metabolomics - Philippe Schmitt-Kopplin, Research Unit Analytical BioGeoChemistry, Neuherberg, Germany Omics
data treatment, System Biology and Foodomics - Carlos Leon Canseco, Visiting Professor, Biomedical Engineering, Universidad Carlos III de Madrid Green Foodomics - Elena Ibanez,
Foodomics Lab, CIAL, CSIC, Madrid, Spain Food safety and Foodomics - Djuro Josi , Professor Medicine (Research) Warren Alpert Medical School, Brown University, Providence, RI, USA &
Sandra Kraljevi Paveli , University of Rijeka, Department of Biotechnology, Rijeka, Croatia Food Quality, Traceability and Foodomics - Daniel Cozzolino, Centre for Nutrition and Food
Sciences, The University of Queensland, Queensland, Australia Food Bioactivity, Health and Foodomics - Miguel Herrero, Department of Bioactivity and Food Analysis, Foodomics Lab, CIAL,
CSIC, Madrid, Spain Brings all relevant foodomics information together in one place, offering readers a one-stop, comprehensive resource for access to a wealth of information Includes
articles written by academics and practitioners from various fields and regions Provides an ideal resource for students, researchers and professionals who need to find relevant information
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quickly and easily Includes content from high quality authors from across the globe
Multidimensional Liquid Chromatography (MDLC) is a very powerful separation technique for analyzing exceptionally complex samples in one step. This authoritative reference presents a
number of recent contributions that help define the current art and science of MDLC. Topics covered include instrumentation, theory, methods development, and applications of MDLC in the
life sciences and in industrial chemistry. With the information to help you perform very difficult separations of complex samples, this reference includes chapters contributed by leading
experts or teams of experts.
Provides the latest "-omics" tools to advance the study of food and nutrition The rapidly emerging field of foodomics examines food and nutrition by applying advanced "-omics" technologies
in order to improve people's health, well-being, and knowledge. Using tools from genomics, transcriptomics, epigenomics, proteomics, and metabolomics, foodomics offers researchers new
analytical approaches to solve a myriad of current challenges in food and nutrition science. This book presents the fundamentals of foodomics, exploring the use of advanced mass
spectrometry techniques in food science and nutrition in the post-genomic era. The first chapter of the book offers an overview of foodomics principles and applications. Next, the book
covers: Modern instruments and methods of proteomics, including the study and characterization of food quality, antioxidant food supplements, and food allergens Advanced mass
spectrometry-based methods to study transgenic foods and the microbial metabolome Mass spectrometry-based metabolomics in nutrition and health research Foodomics' impact on our
current understanding of micronutrients (phenolic compounds and folates), optimal nutrition, and personalized nutrition and diet related diseases Principles and practices of lipidomics and
green foodomics Use of chemometrics in mass spectrometry and foodomics The final chapter of Foodomics explores the potential of systems biology approaches in food and nutrition
research. All the chapters conclude with references to the primary literature, enabling readers to explore individual topics in greater depth. With contributions from a team of leading
pioneers in foodomics, this book enables students and professionals in food science and nutrition to take advantage of the latest tools to advance their research and open up new areas of
food and nutrition investigation.
Gas chromatography is a powerful separation technique that alone, and when coupled with mass spectrometric detection, can provide detailed information regarding the chemical
composition of complex mixtures. Advanced chemometric algorithms are often applied to the data generated from these gas chromatographic separations in order to glean additional
meaningful information from large and complex data sets. This dissertation presents several research investigations conducted on the development, optimization, application and study of
several chemometric algorithms applied to one- and two-dimensional gas chromatography coupled with time-of-flight mass spectrometry (TOFMS). The two-dimensional mass cluster
method and principal component analysis (PCA) were applied to a non-targeted investigation of the stable-isotope incorporation of metabolites present in the metabolome of the
methylotrophic bacteria Methylobacterium extorquens AM1 using gas chromatography time-of-flight mass spectrometry (GC-TOFMS). The area under the curve (AUC) of receiver operating
characteristic (ROC) curves were used as quantitative metrics for the optimization of the tile-based Fisher ratio method using diesel fuel spiked with native and non-native analytes using
comprehensive two-dimensional gas chromatography with time-of-flight mass spectrometry (GC × GC ‒ TOFMS). This optimized algorithm was then applied to a process analytical
chemistry (PAC) investigation into the source of catalyst yield reduction in an industrial polymerization plant. Finally, a GC-TOFMS simulation-based study determined the chemometric limit
of resolution for deconvoluting analytes using multivariate curve resolution alternating least squares (MCR-ALS) and compared the results to expected theory surrounding the probability of
peak overlap.
The Handbook of Plant Metabolomics
Chemometrics and Data Analysis in Chromatography
Handbook of Advanced Chromatography /Mass Spectrometry Techniques
Hyphenations of Capillary Chromatography with Mass Spectrometry
Chemometric Analysis of Comprehensive Two-dimensional Liquid Chromatographic-diode Array Detection Data
Chemometrics in Practical Applications
Gas Chromatography, Second Edition, offers a single source of authoritative information on all aspects relating to the practice of gas chromatography. A
focus on short, topic-focused chapters facilitates the identification of information that will be of immediate interest for familiar or emerging uses of
gas chromatography. The book gives those working in both academia and industry the opportunity to learn, refresh and deepen their understanding of
fundamental and instrumental aspects of gas chromatography and tools for the interpretation and management of chromatographic data. Users will find a
consolidated guide to the selection of separation conditions and the use of auxiliary techniques. This new edition restores the contemporary character
of the book with respect to those involved in advancing the technology, analyzing the data produced, or applying the technique to new application areas.
New topics covered include hyphenated spectroscopic detectors, micromachined instrument platforms, derivatization and related microchemical techniques,
petrochemical applications, volatile compounds in the atmosphere, and more. Includes chapters written by recognized authoritative and visionary experts
in the field, thus providing an overview and focused treatments on a single topic Provides comprehensive coverage of modern gas chromatography, from
theory, to methods and selected applications Places modern developments in research literature into a general context not always apparent to
inexperienced users of the techniques
Encyclopedia of Bioinformatics and Computational Biology: ABC of Bioinformatics combines elements of computer science, information technology,
mathematics, statistics and biotechnology, providing the methodology and in silico solutions to mine biological data and processes. The book covers
Theory, Topics and Applications, with a special focus on Integrative –omics and Systems Biology. The theoretical, methodological underpinnings of BCB,
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including phylogeny are covered, as are more current areas of focus, such as translational bioinformatics, cheminformatics, and environmental
informatics. Finally, Applications provide guidance for commonly asked questions. This major reference work spans basic and cutting-edge methodologies
authored by leaders in the field, providing an invaluable resource for students, scientists, professionals in research institutes, and a broad swath of
researchers in biotechnology and the biomedical and pharmaceutical industries. Brings together information from computer science, information
technology, mathematics, statistics and biotechnology Written and reviewed by leading experts in the field, providing a unique and authoritative
resource Focuses on the main theoretical and methodological concepts before expanding on specific topics and applications Includes interactive images,
multimedia tools and crosslinking to further resources and databases
Comprehensive Chemometrics, Second Edition features expanded and updated coverage, along with new content that covers advances in the field since the
previous edition published in 2009. Subject of note include updates in the fields of multidimensional and megavariate data analysis, omics data
analysis, big chemical and biochemical data analysis, data fusion and sparse methods. The book follows a similar structure to the previous edition,
using the same section titles to frame articles. Many chapters from the previous edition are updated, but there are also many new chapters on the latest
developments. Presents integrated reviews of each chemical and biological method, examining their merits and limitations through practical examples and
extensive visuals Bridges a gap in knowledge, covering developments in the field since the first edition published in 2009 Meticulously organized, with
articles split into 4 sections and 12 sub-sections on key topics to allow students, researchers and professionals to find relevant information quickly
and easily Written by academics and practitioners from various fields and regions to ensure that the knowledge within is easily understood and
applicable to a large audience Presents integrated reviews of each chemical and biological method, examining their merits and limitations through
practical examples and extensive visuals Bridges a gap in knowledge, covering developments in the field since the first edition published in 2009
Meticulously organized, with articles split into 4 sections and 12 sub-sections on key topics to allow students, researchers and professionals to find
relevant information quickly and easily Written by academics and practitioners from various fields and regions to ensure that the knowledge within is
easily understood and applicable to a large audience
Illustrating developments in separation science and chromatographic analysis, this volume investigates trends in chemometrics, proteomics, column
technology, and element-selective detection for pharmaceutical, medical, industrial and environmental applications.
Characterization of Solid Materials and Heterogeneous Catalysts
Comprehensive Chemometrics
Resolving Spectral Mixtures: With Applications from Ultrafast Time-Resolved Spectroscopy to Superresolution Imaging offers a comprehensive look into the
most important models and frameworks essential to resolving the spectral unmixing problem—from multivariate curve resolution and multi-way analysis to
Bayesian positive source separation and nonlinear unmixing. Unravelling total spectral data into the contributions from individual unknown components
with limited prior information is a complex problem that has attracted continuous interest for almost four decades. Spectral unmixing is a topic of
interest in statistics, chemometrics, signal processing, and image analysis. For decades, researchers from these fields were often unaware of the work
in other disciplines due to their different scientific and technical backgrounds and interest in different objects or samples. This led to the
development of quite different approaches to solving the same problem. This multi-authored book will bridge the gap between disciplines with
contributions from a number of well-known and strongly active chemometric and signal processing research groups. Among chemists, multivariate curve
resolution methods are preferred to extract information about the nature, amount, and location in time (process) and space (imaging and microscopy) of
chemical constituents in complex samples. In signal processing, assumptions are usually around statistical independence of the extracted components.
However, the chapters include the complexity of the spectral data to be unmixed as well as dimensionality and size of the data sets. Advanced
spectroscopy is the key thread linking the different chapters. Applications cover a large part of the electromagnetic spectrum. Time-resolution ranges
from femtosecond to second in process spectroscopy and spatial resolution covers the submicronic to macroscopic scale in hyperspectral imaging.
Demonstrates how and why data analysis, signal processing, and chemometrics are essential to the spectral unmixing problem Guides the reader through the
fundamentals and details of the different methods Presents extensive plots, graphical representations, and illustrations to help readers understand the
features of different techniques and to interpret results Bridges the gap between disciplines with contributions from a number of well-known and highly
active chemometric and signal processing research groups
This is the newest title in the successful Molecular Plant Biology Handbook Series. Just like the other titles in the series this new book presents an
excellent overview of different approaches and techniques in Metabolomics. Contributors are either from ivy-league research institutions or from
companies developing new technologies in this dynamic and fast-growing field. With its approach to introduce current techniques in plant metabolomics to
a wider audience and with many labs and companies considering to introduce metabolomics for their research, the title meets a growing market. The Kahl
books are in addition a trusted brand for the plant science community and have always sold above expectations.
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