
UNINA99106771409033211. Record Nr.

Titolo X-ray fluorescence in biological sciences : principles, instrumentation
and applications / / edited by Vivek K. Singh, Jun Kawai and Durgesh K.
Tripathi

Pubbl/distr/stampa Hoboken, NJ : , : John Wiley & Sons, Inc., , [2022]
©2022

ISBN 1-119-64571-9
1-119-64558-1

Descrizione fisica 1 online resource (685 pages)

Disciplina 543.08586

Soggetti Biology - Methodology
Chemical biology
X-ray spectroscopy

Lingua di pubblicazione Inglese

Formato

Livello bibliografico

Nota di bibliografia

Nota di contenuto

Includes bibliographical references and index.

Cover -- Title Page -- Copyright Page -- Contents -- List
of Contributors -- Preface -- Part I General Introduction -- Chapter 1
X-Ray Fluorescence and Comparison with Other Analytical Methods
(AAS, ICP-AES, LA-ICP-MS, IC, LIBS, SEM-EDS, and XRD) -- 1.1
Introduction -- 1.2 Analytical Capabilities of XRF and Micro-XRF --
1.2.1 Micro-XRF -- 1.3 Comparison with Other Analytical Methods --
1.3.1 Overview -- 1.3.2 Inductively Coupled Plasma (ICP) Analysis --
1.3.3 Inductively Coupled Plasma Atomic Emission Spectroscopy (ICP-
AES) -- 1.3.4 Ion Chromatography (IC) -- 1.3.5 Laser-Induced
Breakdown Spectroscopy (LIBS) -- 1.3.6 Proton-Induced X-Ray
Emission (PIXE) -- 1.3.7 Scanning Electron Microscopy-Energy
Dispersive X-Ray Spectroscopy (SEM-EDS) -- 1.4 Comparison of XRF
and XRD -- 1.5 Comparison of XRF and Raman Spectroscopy -- 1.6
Conclusion and Prospects -- References -- Chapter 2 X-Ray
Fluorescence for Multi-elemental Analysis of Vegetation Samples -- 2.1
Introduction -- 2.2 Features and Analytical Capabilities of XRF
Configurations used in Vegetation Sample Analysis -- 2.3 General
Sample Treatment Procedures used for Vegetation Sample Analysis

Materiale a stampa

Monografia



using XRF Techniques -- 2.4 Applications of XRF in the Field of
Vegetation Samples Analysis -- 2.4.1 Environmental Studies -- 2.4.2
Nutritional and Agronomic Studies -- 2.5 Concluding Remarks
and Future Perspectives -- References -- Chapter 3 X-Ray
Fluorescence Studies of Tea and Coffee -- 3.1 Introduction -- 3.2 The
Equipment Used -- 3.3 Preparation of Samples for Analysis -- 3.4
Examples of Practical Applications of XRF for Tea Research -- 3.5
Examples of Practical Applications of XRF for Coffee Research -- 3.6
Determination of the Elemental Composition of Krasnodar Tea Samples
by TXRF and WDXRF -- 3.6.1 Instrumentation -- 3.6.2 Suspension
Preparation -- 3.6.3 Infusion Preparation -- 3.6.4 Acid Digestion.
3.6.5 Preparation of Samples for WDXRF -- 3.6.6 Results
and Discussion -- 3.7 Interelement Effects and Procedures of their
Accounting -- 3.8 Conclusion -- References -- Chapter 4 Total
Reflection X-Ray Fluorescence and it's Suitability for Biological Samples
-- 4.1 Introduction -- 4.2 Advantages and Limitations of conventional
XRF for Elemental Determinations in Biological Systems -- 4.3 Factors
Limiting the Application of XRF for Biological Sample Analysis -- 4.4
Modifying XRF to Make it Suitable for Elemental Determinations at Trace
Levels: Total Reflection X-Ray Fluorescence (TXRF) Spectrometry --
4.4.1 Principles of TXRF -- 4.4.2 Theoretical Considerations -- 4.4.3
TXRF Instrumentation for Trace Element Determination -- 4.4.4 Sample
Preparation for TXRF Analysis -- 4.5 Suitability of TXRF for Elemental
Analysis in Biological Samples -- References -- Chapter 5 Micro X-Ray
Fluorescence and X-Ray Absorption near Edge Structure Analysis of
Heavy Metals in Micro-organism -- 5.1 Introduction -- 5.2 Effects
of Heavy Metals on Microbial Growth -- 5.3 Application of -XRF and
XAS in Understanding the Cycling of Elements Driven by Micro-
organism -- 5.4 Application of -XRF and XAS in Understanding
the Transformation of Elements Driven by Micro-organisms -- 5.5
Application of -XRF and XAS in Understanding the Mechanism of Using
Micro-organisms in Bioremediation -- 5.6 The Advantage of Using -
XRF and XAS to Explore the Interaction Mechanism Between Micro-
organisms and Heavy Metals -- References -- Chapter 6 Use of Energy
Dispersive X-Ray Fluorescence for Clinical Diagnosis -- 6.1
Introduction -- 6.2 Determination of Arsenic Concentration in Human
Scalp Hair for the Diagnosis of Arsenicosis Disease -- 6.2.1
Background -- 6.2.2 Role of EDXRF -- 6.2.3 Collection and Preparation
of Hair Sample -- 6.2.4 Sample Preparation -- 6.2.5 Sample Analysis.
6.2.6 Accuracy and Precision of the Method -- 6.3 Determination of
Lead Concentrations in Human Whole Blood Using EDXRF Technique
with Special Emphasis on Evaluating Association of Blood Lead Levels
with Autism Spectrum Disorders (ASD) -- 6.3.1 Background -- 6.3.2
Role of EDXRF in Diagnosis of Blood Lead Level -- 6.3.3 Collection
of Blood Sample and Preparation -- 6.3.4 Preparation of Pellets
from Powdered Sample -- 6.3.5 Sample Irradiation -- 6.3.6 Precision
and Accuracy of the Result -- 6.4 Conclusion -- References -- Chapter
7 Preparation of Sample for X-Ray Fluorescence Analysis -- 7.1
Introduction -- 7.2 Solid Samples -- 7.2.1 Metallic Samples -- 7.3
Powder Samples -- 7.3.1 Grinding -- 7.3.2 Pelletizing -- 7.3.3 Fused
Samples -- 7.4 Liquid Samples -- 7.5 Sample Preparation for Infinitely
Thick and Intermediate Specimen -- 7.6 Sample Preparation of Animal
Cells -- 7.7 Sample Preparation of Plant Section -- 7.8 Precautions
During Sample Preparation and Handling -- 7.9 Conclusion and Future
Directions -- References -- Part II Synchrotron Radiation XRF --
Chapter 8 Elemental Analysis Using Synchrotron Radiation X-Ray
Fluorescence -- 8.1 Importance of Trace and Ultra-Trace Elemental
Analysis -- 8.2 Various Methods for Trace Element Analysis -- 8.2.1



Atomic Absorption Spectroscopy (AAS) Method -- 8.2.2 Inductively
Coupled Plasma Mass Spectrometry (ICP-MS) Method -- 8.2.3 Neutron
Activation Analysis (NAA) Method -- 8.2.4 Accelerator Ion Beam
Techniques -- 8.2.5 X-Ray Fluorescence (XRF) Method -- 8.2.6 Total
Reflection X-Ray Fluorescence (TXRF) Method -- 8.3 Comparison of
TXRF and EDXRF Geometries -- 8.4 Synchrotron Radiation -- 8.4.1
Selection of a Laboratory X-Ray Source for TXRF -- 8.5 Indus
Synchrotron Radiation Facility -- 8.6 Microprobe X-Ray Fluorescence
Beamline (BL-16) -- 8.6.1 Working Principles of a Double Crystal
Monochromator (DCM) Optic.
8.7 Experimental Facilities Available on the BL-16 -- 8.7.1 Normal
EDXRF Measurements -- 8.7.2 Total Reflection X-Ray Fluorescence
(TXRF) Measurements -- 8.7.3 Elemental Quantification -- 8.7.4 X-Ray
Fluorescence Analysis of Nanostructures -- 8.7.5 Microfocus X-Ray
Beam Mode -- 8.7.6 Micro-Fluorescence Mapping -- 8.7.7 Micro-XRF
Mapping Analysis of Old Archeological Tile Samples -- 8.8 Discussion
and Summary -- References -- Chapter 9 Synchrotron Radiation Based
Micro X-Ray Fluorescence Spectroscopy of Plant Materials -- 9.1
Introduction -- 9.2 Instrumentation and Sample Preparation -- 9.3
Case Studies -- 9.3.1 Metal Tolerance Mechanisms
in Hyperaccumulating Plants -- 9.3.2 Metal Toxicity and Tolerance
in Plants and Fungi -- 9.3.3 Distribution of Mineral Nutrients
and Potentially Toxic Elements in Grain -- 9.3.4 Investigation
of Interactions between Plants and Engineered Nanomaterials --
Acknowledgements -- References -- Chapter 10 Micro X-Ray
Fluorescence Analysis of Toxic Elements in Plants -- 10.1 Introduction
-- 10.2 Advantages of XRF Technique for Plants Analysis -- 10.3
Preparation of Plant Samples for -XRF Analysis -- 10.4 The Case
Studies of Synchrotron -XRF for Determination of Toxic Elements in
Plants -- 10.4.1 Applications in Edible Plants -- 10.4.2 Applications
in Accumulating Plants -- 10.4.3 Applications in Hyperaccumulator
Plants -- 10.4.4 The Case Studies of Laboratory -XRF to Determine
Elements in Waterlogged Oenanthe javanica DC -- 10.5 Conclusion
and Outlook -- References -- Chapter 11 Micro X-Ray Fluorescence
Studies of Earthworm (Benthonic Fauna) in Soils and Sediments -- 11.1
Introduction -- 11.2 Sample Preparation Methods -- 11.3 Earthworms
and Soil Ecosystem -- 11.3.1 Case 1-Bioaccumulation of Arsenic (As) in
Earthworms -- 11.3.2 Case 2-Silver(Ag) Nanoparticles Localization in
Earthworms -- 11.4 Overview -- References.
Chapter 12 Synchronous Radiation X-Ray Fluorescence Analysis of
Microelements in Biopsy Tissues -- 12.1 Introduction -- 12.2 Samples
Preparation -- 12.3 Materials and Methods -- 12.4 SRXRF
Measurements -- 12.5 SRXRF Biopsy Material of Living Organisms --
12.5.1 The Elemental Composition of Derivatives of Human Epithelial
Tissues -- 12.5.2 Dynamics of Derivatives of Epithelial Tissues, Human
Hair and Nails -- 12.6 Study of Elemental Composition and Inter-
Element Correlations in the Liver and Lungs of Animals with Food
Obesity -- 12.7 Concluding Remarks -- References -- Part III Total
Reflection XRF -- Chapter 13 Total Reflection X-Ray Fluorescence
Analysis of some Biological Samples -- 13.1 Introduction -- 13.2 Trace
Element Determinations in Marine Organisms by TXRF -- 13.3 Trace
Element Determination in Blood Samples by TXRF -- 13.4 Analysis of
Saliva and Oral Fluids by TXRF -- 13.5 TXRF Analysis of Hair Samples
for Detection of Metal Poisoning and Other Forensic Applications --
13.6 Kidney Stone Analysis by TXRF -- 13.7 Elemental Analysis of
Cancerous and Normal Tissues by TXRF -- 13.8 TXRF Studies on Blood
and Heart Tissues as Biomarkers of Radiation Dose -- 13.9 Urine
Analysis by TXRF -- 13.10 Nail Analysis by TXRF -- 13.11 Analysis



Sommario/riassunto

of Human Eye Lens and Aqueous Humor of Cataract Patients -- 13.12
Future Prospects for TXRF Analysis of Biological Samples -- References
-- Chapter 14 Recent Developments in X-Ray Fluorescence for
Characterization of Nano-Structured Materials -- 14.1 Principles of
GIXRF Analysis -- 14.1.1 Methodology -- 14.1.2 Phenomenon
of Reflection and Refraction inside a Thin Film Medium -- 14.1.3
Calculation of Electric Field Intensity and Fluorescence Intensity -- 14.2
A Few Case Studies -- 14.2.1 Characterization of Ti/Co Bilayer
Structures -- 14.3 Various Computational Tools (CATGIXRF Paper).
14.4 Structural Analysis of some Complex Nano-Structures.

"Detection of mineral and metal distribution in any type of materials
has always been a great matter of interest between the scientific
communities, because, minerals plays a very vital role in all living
system. Although there are several techniques by which availability of
mineral or metals can be detected but these techniques need a very
lengthy and systematic sample preparations and very time consuming
on the contrary XRF is a very quick, authentic and required very
minimal sample preparations. Application of XRF in Biological Sciences
will extensively cover the broad application of XRF in biological
sciences including chemical biology, clinical science and plant science,
and the advances of the XRF imaging technique in these fields.
Particularly, the focus will be towards the understanding and
investigating the intercellular structures and metal investigation in
plant cells. X-ray fluorescence spectrometry (XRF) is a powerful tool for
quantitative mapping of multi element allocations in biological cells.
Technological developments of simple X-ray fluorescence spectrometry
has resulted in a number of micro-analytical methods, such as energy
dispersive X-ray fluorescence spectrometry (EDXRF), total reflection X-
ray fluorescence spectrometry (TXRF), micro-proton induced X-ray
emission (micro-PIXE), electron probe X-ray microanalysis (EPXMA),
synchrotron-based X-ray fluorescence microscopy (SXRF, SRIXE, or
micro-XRF) and secondary ion mass spectrometry (SIMS). These
techniques have biological applications for different areas of study and
are useful for the imaging of elemental distribution in the biological
cells or section of tissues. XRF also has the special capabilities for trace
element sensitivity, combined with the ability to provide information
regarding the oxidation state and coordination of metal cations, so is
ideally suited to study the intracellular distribution and speciation of
trace elements, toxic heavy metals, therapeutic or diagnostic metal
complexes, submicron elemental imaging of bacteria and protist cells,
detecting the function of transition metals in neurodegenerative
disorders. Thus, this book will provide the detailed information of XRF
based techniques, including the protocol and practical approaches"--


