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The submersed cultivation of organisms in sterile containments or fermenters has become the standard manufacturing procedure,
and will remain the gold standard for some time to come. This book thus addresses submersed cell culture and fermentation and
its importance for the manufacturing industry. It goes beyond expression systems and integrally investigates all those factors
relevant for manufacturing using suspension cultures. In so doing, the contributions cover all industrial cultivation methods in a
comprehensive and comparative manner, with most of the authors coming from the industry itself. Depending on the maturity of
the technology, the chapters address in turn the expression system, basic process design, key factors affecting process
economics, plant and bioreactor design, and regulatory aspects.
Industrial Biorefineries and White Biotechnology provides a comprehensive look at the increasing focus on developing the
processes and technologies needed for the conversion of biomass to liquid and gaseous fuels and chemicals, in particular, the
development of low-cost technologies. During the last 3-4 years, there have been scientific and technological developments in the
area; this book represents the most updated information and technological perspective on the topic. Provides information on the
most advanced and innovative pretreatment processes and technologies for biomass Covers information on lignocellulosic and
algal biomass to work on the principles of biorefinery Provides information on integration of processes for the pretreatment of
biomass Designed as a textbook for both graduate students and researchers
In order to successfully compete as a sustainable energy source, the value of biomass must be maximized through the production
of valuable co-products in the biorefinery. Specialty chemicals and other biobased products can be extracted from biomass prior to
or after the conversion process, thus increasing the overall profitability and sustainability of the biorefinery. Biorefinery CoProducts highlights various co-products that are present in biomass prior to and after processing, describes strategies for their
extraction , and presents examples of bioenergy feedstocks that contain high value products. Topics covered include: Bioactive
compounds from woody biomass Phytochemicals from sugar cane, citrus waste and algae Valuable products from corn and other
oil seed crops Proteins from forages Enhancing the value of existing biomass processing streams Aimed at academic researchers,
professionals and specialists in the bioenergy industry, Biorefinery Co-Products is an essential text for all scientists and engineers
working on the efficient separation, purification and manufacture of value-added biorefinery co-products. For more information on
the Wiley Series in Renewable resources, visit www.wiley.com/go/rrs
Microalgae are a group of single-celled, photosynthetic microorganisms. They are of great commercial interest as they are capable
of producing biomass (with a vast array of biochemical) using sunlight, CO2 and various other naturally occurring nutrients.
Correctly utilised, they have the potential to provide sustainable supply of commercially relevant biochemicals, biofuels,
nutraceuticals, food and feed supplements. The field of microalgal biotechnology is a fast-paced area of research, with
technologies coming ever closer to commercial viability. Microalgal Biotechnology consolidates the latest research in the field
together with a look at market potential and policy considerations. Highlighting the huge potential of microalgae as commercial
commodities, it covers progress on various fronts including; bio-refinery and its technological challenges, genetic engineering,
biosafety and regulatory issues, open and closed photo-bioreactors for biomass production, market space and sustainability for
algal products. This book is a useful resource for researchers, academicians, postgraduate students, industries, policy makers and
anyone interested in the status and future possibilities of microalgae commercialisation.
A comprehensive reference on all aspects of the isolation and cultivation of marine and freshwater algae.
Supplying sustenance for millions of the poorest people in the world, freshwater flora and fauna also contribute to overall economic
well-being by means of export commodity trade, tourism, and recreation. As sources of high-quality nutrients, freshwater flora and
fauna of edible value represent a viable option for alleviating the problems related to malnutrition in developing and
underdeveloped countries. Although the nutritional benefits of freshwater flora and fauna are well known, there has long been a
need for a book that supplies an assessment of their nutritional qualities. Well-illustrated with approximately 325 photographs, this
book fills that need. Nutritional Freshwater Life details the characteristics of more than 300 species of nutritionally important
freshwater animals and plants. The book covers algae and plants, crustaceans (prawns, crayfish, and crabs), mollusks (bivalves
and gastropods), fish, and frogs. For each species of freshwater life identified, the book provides a photograph and details its
characteristics such as scientific name, common names, habitats, global distribution, nutritional facts, and biological features.
This fourth edition of Organic Waste Recycling is fully updated with new material to create a comprehensive and accessible
textbook: - New chapter on constructed wetlands for wastewater and faecal sludge stabilization. - New sections on: waste
recycling vs. climate change and water; faecal sludge and its characteristics; hydrothermal carbonization technology; up-to-date
environmental criteria and legislation and environmental risk assessment. - New case studies with emphasis on practices in both
developed and developing countries have been included, along with more exercises at the end of chapters to help the readers
understand the technical principles and their application. - Novel concepts and strategies of waste management are presented. Up-to-date research findings and innovative technologies of waste recycling program are provided. This textbook is intended for
undergraduate and graduate students majoring in environmental sciences and engineering as well as researchers, professionals
and policy makers who conduct research and practices in the related fields. It is essential reading for experts in environmental
science and engineering and sustainable waste reuse and recycling in both developed and developing countries.
The marine environment accounts for most of the biodiversity on our planet, while offering a huge potential for the benefit and
wellbeing of mankind. Its extensive resources already constitute the basis of many economic activities – but many more are
expected in coming years. This book covers current knowledge on uses of marine algae to obtain bulk and fine chemicals, coupled
with optimization of the underlying production and purification processes. Major gaps and potential opportunities in this field are
discussed in a critical manner. The currrent trends pertaining to marine macro- and microalgae are explained in a simple and
understandable writing style. This book covers a wide variety of topics, and as such it will be appropriate as both student text and
reference for advances researchers in the field.

This second volume of the Handbook of Biodiesel and Petrodiesel Fuels presents a representative sample of the
population papers in the field of feedstock-specific biodiesel fuels. The research on feedstocks for biodiesel fuels has first
focused on the edible oils as first-generation biodiesel fuels. However, the public concerns about the competition with
foods based on these feedstocks and adverse impact on the ecological diversity and deforestation have resulted in the
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exploration of nonedible-oil-based biodiesel fuels as second-generation biodiesel fuels in the first instance. Due to the
ecological and cost benefits of treating wastes, waste oil-based biodiesel fuels as third-generation biodiesel fuels have
emerged. Furthermore, following a series of influential review papers, the research has focused on the algal oil-based
biodiesel fuels in recent years. Since the cost of feedstocks in general constitutes 85% of the total biodiesel production
costs, the research focused more on improving biomass and lipid productivity in these research fields. Furthermore, since
water, CO2, and nutrients (primarily N and P) have been major ingredients for the algal biomass and lipid production, the
research has also intensified in the use of wastewaters and flue gases for algal biomass production to reduce the
ecological burdens and the production costs. Part 1 presents a representative sample of the population papers in the field
of edible oil-based biodiesel fuels covering major research fronts. It covers soybean oil-based biodiesel fuels, palm oilbased biodiesel fuels, and rapeseed oil-based biodiesel fuels as case studies besides an overview paper. Part 2 presents
a representative sample of the population papers in the field of nonedible oil-based biodiesel fuels covering major
research fronts. It covers Jatropha oil-based biodiesel fuels, polanga oil-based biodiesel fuels, and moringa oil-based
biodiesel fuels as case studies besides an overview paper. Part 3 presents a representative sample of the population
papers in the field of waste oil-based biodiesel fuels covering major research fronts. It covers wastewater sludge-based
biodiesel fuels, waste cooking oil-based biodiesel fuels, and microbial oil-based biodiesel fuels as case studies besides
an overview paper. Part 4 presents a representative sample of the population papers in the field of algal oil-based
biodiesel fuels covering major research fronts. It covers algal biomass production in general, algal biomass production in
wastewaters, algal lipid production, hydrothermal liquefaction of algal biomass, algal lipid extraction, and algal biodiesel
production besides an overview paper. This book will be useful to academics and professionals in the fields of Energy
Fuels, Chemical Engineering, Physical Chemistry, Biotechnology and Applied Microbiology, Environmental Sciences, and
Thermodynamics. Ozcan Konur is both a materials scientist and social scientist by training. He has published around 200
journal papers, book chapters, and conference papers. He has focused on the bioenergy and biofuels in recent years. In
2018, he edited ‘Bioenergy and Biofuels’, that brought together the work of over 30 experts in their respective field. He
also edited ‘Handbook of Algal Science, Technology, and Medicine’ with a strong section on the algal biofuels in 2020.
This book presents the latest developments and recent research trends in the field of plankton, highlighting the potential
ecological and biotechnological applications. It critically and comprehensively discusses strain selection, growth
characteristics, large-scale culturing, and biomass harvesting, focusing on the screening and production of high-value
products from algae, and evaluating carbon dioxide sequestration from fuel gas as a climate change mitigation strategy.
The latter areas of research are clearly central to the sustainable development approach that is currently attracting global
attention. Over the decades, much of the literature on has focused on the biological and ecological aspects of
phytoplankton found in freshwater, marine and brackish water environments. However, these organisms are known to
also inhabit various other environments. More recently, there has been a substantial shift toward the concept of
sustainable development and the “green economy” with emphasis on exploiting biological systems for the benefit of
mankind. The significance of these plankton cannot be underestimated as they contribute approximately 40% of the
oxygen in the atmosphere. Therefore, there is potential for exploitation of this invaluable biomass source that could lead
to significant environmental and economic benefits for man. Providing a comprehensive outline of the most recent
developments and advances in the field of industrial applications of these plankton, this book is an excellent reference
resource for researchers and practitioners.
Biotechnology: Prospects and Applications covers the review of recent developments in biotechnology and international
authorship presents global issues that help in our understanding of the role of biotechnology in solving important scientific
and societal problems for the benefit of mankind and environment. A balanced coverage of basic molecular biology and
practical applications, relevant examples, colored illustrations, and contemporary applications of biotechnology provide
students and researchers with the tools and basic knowledge of biotechnology. In our effort to introduce students and
researchers to cutting edge techniques and applications of biotechnology, we dedicated specific chapters to such
emerging areas of biotechnology as Emerging Dynamics of Brassinosteroids Research, Third generation green energy,
Bioremediation, Metal Organic Frameworks: New smart materials for biological application, Bioherbicides, Biosensors,
Fetal Mesenchymal Stem Cells and Animal forensics. Biotechnology: Prospects and Applications will be highly useful for
students, teachers and researchers in all disciplines of life sciences, agricultural sciences, medicine, and biotechnology in
universities, research stations and biotechnology companies. The book features broader aspects of the role of
biotechnology in human endeavor. It also presents an overview of prospects and applications while emphasizing modern,
cutting-edge, and emerging areas of biotechnology. Further, it provides the readers with a comprehensive knowledge of
topics in food and agricultural biotechnology, microbial biotechnology, environmental biotechnology and animal
biotechnology. The chapters have been written with special reference to the latest developments in above broader areas
of biotechnology that impact the biotechnology industry. A list of references at the end of each chapter is provided for the
readers to learn more about a particular topic. Typically, these references include basic research, research papers,
review articles and articles from the popular literature.
Algae are some of the fastest growing organisms in the world, with up to 90% of their weight made up from carbohydrate,
protein and oil. As well as these macromolecules, microalgae are also rich in other high-value compounds, such as
vitamins, pigments, and biologically active compounds, All these compounds can be extracted for use by the cosmetics,
pharmaceutical, nutraceutical, and food industries, and the algae itself can be used for feeding of livestock, in particular
fish, where on-going research is dedicated to increasing the percentage of fish and shellfish feed not derived from fish
meal. Microalgae are also applied to wastewater bioremediation and carbon capture from industrial flue gases, and can
be used as organic fertilizer. So far, only a few species of microalgae, including cyanobacteria, are under mass
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cultivation. The potential for expansion is enormous, considering the existing hundreds of thousands of species and
subspecies, in which a large gene-pool offers a significant potential for many new producers. Completely revised,
updated and expanded, and with the inclusion of new Editor, Qiang Hu of Arizona State University, the second edition of
this extremely important book contains 37 chapters. Nineteen of these chapters are written by new authors, introducing
many advanced and emerging technologies and applications such as novel photobioreactors, mass cultivation of oilbearing microalgae for biofuels, exploration of naturally occurring and genetically engineered microalgae as cell factories
for high-value chemicals, and techno-economic analysis of microalgal mass culture. This excellent new edition also
contains details of the biology and large-scale culture of several economically important and newly-exploited microalgae,
including Botryococcus, Chlamydomonas, Nannochloropsis, Nostoc, Chlorella, Spirulina, Haematococcus, and
Dunaniella species/strains. Edited by Amos Richmond and Qiang Hu, each with a huge wealth of experience in
microalgae, its culture, and biotechnology, and drawing together contributions from experts around the globe, this
thorough and comprehensive new edition is an essential purchase for all those involved with microalgae, their culture,
processing and use. Biotechnologists, bioengineers, phycologists, pharmaceutical, biofuel and fish-feed industry
personnel and biological scientists and students will all find a vast amount of cutting-edge information within this Second
Edition. Libraries in all universities where biological sciences, biotechnology and aquaculture are studied and taught
should all have copies of this landmark new edition on their shelves.
Microalgae can be future resource for industrial biotechnology In current energy crisis era, microalgae are under
tremendous research focus for the production of biodiesel due to their high photosynthetic efficiency, growth rate and
high lipid content compared to territorial plants. However, the large-scale production of algal biomass and downstream
processing of harvested algae towards bio-fuels are facing several challenges from economic viability perspective. Apart
from bio-fuels, the microalgae synthesize number of bio-molecules such as pigments (e.g., chlorophyll, carotenoid),
protein (e.g., lectin, phycobiliprotein), and carbohydrates (e.g., agar, carrageenan, alginate, fucodian) which are available
in the various forms of microalgal products. Therefore, developing a strategy for large-scale production and use of algal
biomass for the co-production of these value-added macromolecules is thus imperative for the improvement of the
economics of algal biorefinery. In the above context, this book covers three major areas (i) commercial-scale production
of bio-molecules from microalgae, (ii) sustainable approach for industrial-scale operation, and (iii) optimization of
downstream processes. Each of these sections is composed of several chapters written by the renowned
academicians/industry experts. Furthermore, in this book, a significant weightage is given to the industry experts (around
50%) to enrich the industrial perspectives. We hope that amalgamate of fundamental knowledge from academicians and
applied research information from industry experts will be useful for forthcoming implementation of a sustainable
integrated microalgal biorefinery. This book highlights following. Explores biomolecules from microalgae and their
applications Discusses microalgae cultivations and harvesting Examines downstream processing of biomolecules
Explores sustainable integrated approaches for industrial scale operations Examines purification techniques specific for
microalgal proteins, Omega 3 fatty Acids, carbohydrates, and pigments
Biotechnology for Biofuel Production and Optimization is the compilation of current research findings that cover the entire
process of biofuels production from manipulation of genes and pathways to organisms and renewable feedstocks for
efficient biofuel production as well as different cultivation techniques and process scale-up considerations. This book
captures recent breakthroughs in the interdisciplinary areas of systems and synthetic biology, metabolic engineering, and
bioprocess engineering for renewable, cleaner sources of energy. Describes state-of-the-art engineering of metabolic
pathways for the production of a variety of fuel molecules Discusses recent advances in synthetic biology and metabolic
engineering for rational design, construction, evaluation of novel pathways and cell chassis Covers genome engineering
technologies to address complex biofuel-tolerant phenotypes for enhanced biofuel production in engineered chassis
Presents the use of novel microorganisms and expanded substrate utilization strategies for production of targeted fuel
molecules Explores biohybrid methods for harvesting bioenergy Discusses bioreactor design and optimization of scale-up
This two-volume work presents comprehensive, accurate information on the present status and contemporary
development in phycoremediation of various types of domestic and industrial wastewaters. The volume covers a
mechanistic understanding of microalgae based treatment of wastewaters, including current challenges in the treatment
of various organic and inorganic pollutants, and future opportunities of bioremediation of wastewater and industrial
effluents on an algal platform. The editors compile the work of authors from around the globe, providing insight on key
issues and state-of-the-art developments in algal bioremediation that is missing from the currently available body of
literature. The volume hopes to serve as a much needed resource for professors, researchers and scientists interested in
microalgae applications for wastewater treatment. Volume 2 addresses the various biorefinery aspects and applications
of algal-based wastewater treatment in industrial and domestic contexts. The analyses are approached from multiple
perspectives, including biotechnology, commercial, economic, and sustainability. The authors discuss the potential of
microalgae for integrated biomass production utilizing various resources to treat wastewaters, and include evaluations of
the economical and commercialization potential for such processes.
This book focuses on two key issues confronting humanity, viz., energy and environment. There is a need to devise
strategies for protecting the environment, at the same time adequately meeting the ever-growing energy needs of the
world. Harnessing the power of microbes is one step towards finding cheap, green and sustainable solutions to the
problems of energy and environment. The book is divided into eight major topics. These topics include emerging trends
in microbial biotechnology, harnessing sustainable energy sources from microorganisms, mechanistics of bioenergy
production, bioenergy from wastes and pollutant removal, microalgae for biofuels, bioremediation technologies for
petroleum hydrocarbons, polycyclic aromatic hydrocarbons and xenobiotics, bioremediation of nuclear wastes, and the
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role of extremophilic microorganisms in environmental cleanup.
Microalgae are a particularly interesting source of products that range from currently marketed human nutritionals and food ingredients, to
potential sources of biofuels and animal feeds. Rapid advances in technology and commercial development are taking place worldwide.
Importantly, algal cultivation does not compete with agriculture for land, water, and in some cases, fertilizer resources. Microalgal Production
for Biomass and High-Value Products covers the field from a variety of perspectives with 14 chapters contributed by recognized academic
experts and industrial practitioners. The book presents the latest technologies and innovations in algal biomass production, from cultivation in
open ponds and photobioreactors, to strain selection, synthetic biology, pest control, harvesting, and processing. It explores novel algal
products and addresses key issues, including markets, supply chains, business strategies, legal issues, current products, and future
prospects. This book brings together the latest advances of interest to those already working in the field while providing an introduction to
those beginning to learn about the promise of microalgae as a sustainable source of both specialty and commodity products. It gives
stimulating overviews from many different perspectives that describe how laboratory and applied research are creating advances in
commercial microalgae production. It also addresses the still many open questions and challenges in this field.
Microalgae are one of the most studied potential sources of biofuels and bioenergy. This book covers the key steps in the production of
renewable biofuels from microalgae - strain selection, culture systems, inorganic carbon utilisation, lipid metabolism and quality, hydrogen
production, genetic engineering, biomass harvesting, extraction. Greenhouse gas and techno-economic modelling are reviewed as is the 100
year history of microalgae as sources of biofuels and of commercial-scale microalgae culture. A summary of relevant basic standard methods
used in the study of microalgae culture is provided. The book is intended for the expert and those starting work in the field.?
A keystone reference that presents both up-to-date research and the far-reaching applications of marine biotechnology Featuring
contributions from 100 international experts in the field, this five-volume encyclopedia provides comprehensive coverage of topics in marine
biotechnology. It starts with the history of the field and delivers a complete overview of marine biotechnology. It then offers information on
marine organisms, bioprocess techniques, marine natural products, biomaterials, bioenergy, and algal biotechnology. The encyclopedia also
covers marine food and biotechnology applications in areas such as pharmaceuticals, cosmeceuticals, and nutraceuticals. Each topic in
Encyclopedia of Marine Biotechnology is followed by 10-30 subtopics. The reference looks at algae cosmetics, drugs, and fertilizers;
biodiversity; chitins and chitosans; aeroplysinin-1, toluquinol, astaxanthin, and fucoxanthin; and algal and fish genomics. It examines neuroprotective compounds from marine microorganisms; potential uses and medical management of neurotoxic phycotoxins; and the role of
metagenomics in exploring marine microbiomes. Other sections fully explore marine microbiology, pharmaceutical development, seafood
science, and the new biotechnology tools that are being used in the field today. One of the first encyclopedic books to cater to experts in
marine biotechnology Brings together a diverse range of research on marine biotechnology to bridge the gap between scientific research and
the industrial arena Offers clear explanations accompanied by color illustrations of the techniques and applications discussed Contains
studies of the applications of marine biotechnology in the field of biomedical sciences Edited by an experienced author with contributions from
internationally recognized experts from around the globe Encyclopedia of Marine Biotechnology is a must-have resource for researchers,
scientists, and marine biologists in the industry, as well as for students at the postgraduate and graduate level. It will also benefit companies
focusing on marine biotechnology, pharmaceutical and biotechnology, and bioenergy.
Biofuels made from algae are gaining attention as a domestic source of renewable fuel. However, with current technologies, scaling up
production of algal biofuels to meet even 5 percent of U.S. transportation fuel needs could create unsustainable demands for energy, water,
and nutrient resources. Continued research and development could yield innovations to address these challenges, but determining if algal
biofuel is a viable fuel alternative will involve comparing the environmental, economic and social impacts of algal biofuel production and use
to those associated with petroleum-based fuels and other fuel sources. Sustainable Development of Algal Biofuels was produced at the
request of the U.S. Department of Energy.
With focus on the practical use of modern biotechnology for environmental sustainability, this book provides a thoughtful overview of
molecular aspects of environmental studies to create a new awareness of fundamental biological processes and sustainable ecological
concerns. It covers the latest research by prominent scientists in modern biology and delineates recent and prospective applications in the
sub-areas of environmental biotechnology with special focus on the biodegradation of toxic pollutants, bioremediation of contaminated
environments, and bioconversion of organic wastes toward a green economy and sustainable future.
This contributed volume presents the latest research and state-of-the-art approaches in the study of microalgae. It describes in detail
technologies for the cultivation of marine, freshwater and extremophilic algae, as well as phototrophic biofilms, cyanobacterial mats and
periphytons, including the media requirements and growth rates of different types of algae. The second part of the book is dedicated to the
biotechnological applications of algal biomass and secondary metabolites produced by these organisms, and critically discusses topics such
as algae-based biofuels and CO2 sequestration. In addition, it reviews the prospects and challenges of algal bioremediation of domestic and
industrial wastewaters, including the use of planktonic and self-immobilized algae systems in wastewater treatment, explaining their merits
and drawbacks. Lastly, it highlights research methods and approaches related to the production of high-value products and bioactive
compounds.
This edited book, is a collection of 25 chapters describing the recent advancements in the application of microbial technology in the food and
pharmacology sector. The main focus of this book is application of microbes, food preservation techniques utilizing microbes, probiotics,
seaweeds, algae, enzymatic abatement of urethane in fermentation of beverages, bioethanol production, pesticides, probiotic biosurfactants,
drought tolerance, synthesis of application of oncolytic viruses in cancer treatment, microbe based metallic nanoparticles, agro chemicals,
endophytes, metabolites, antibiotics etc. This book highlighted the significant aspects of the vast subject area of microbial biotechnology and
their potential applications in food and pharmacology with various topics from eminent experts around the World. This book would serve as
an excellent reference book for researchers and students in the Food Science, Food Biotechnology, Microbiology and Pharmaceutical fields.
Phycotoxins are a diverse group of poisonous substances produced by certain seaweed and algae in marine and fresh waters. Marine toxins
are important to the scientific community for many reasons, the most obvious being that they pose food safety issues which requires a large
investment from producing countries to regularly monitor the presence of these compounds in foods. For centuries we have been aware that
some edible marine products contain toxins or poisons, and therefore we only eat those that are safe. However, phycotoxins accumulate in
fish and shellfish from their diet and these toxins are carried up the food chain in edible aquatic products, which can pose harm to people
when they reach a certain level. The presence of marine and aquatic toxins is now identified in geographical areas where they were never
detected before, which is becoming a concern for food safety authorities as the expansion of water toxins worldwide is a serious threat. The
legal change on the standards to control marine toxins has brought about concerns with regard to what toxins are leaking to food and not
being identified by food regulators. Since the publication of the first edition, there have been major advances in the science of marine and
aquatic toxins, and advances in toxicology, analytical chemistry and pharmacology suggest an update is much needed. This fully revised and
updated edition includes several new chapters, including those on Ciguatoxins, Pinnatoxin, Tetrodotoxin, as well as new chapters on food
safety control of marine toxins, climate change and water toxins, and microalgae as a source of nutraceuticals. The book presents the most
up to date information available on phycotoxins, giving major emphasis to chemistry and biochemistry but also covering aspects of origin,
mechanism of action, toxicology and analytical methodology. Phycotoxins: Chemistry and Biochemistry, second edition, will be of interest to
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toxicologists, marine, food, and plant scientists, as well as researchers and academics in the areas of food science, medicine, public health,
toxicology, pharmacology and marine biology.

A rich array of methods and discussions of productive microbial processes. • Reviews of the newest techniques,
approaches, and options in the use of microorganisms and other cell culture systems for the manufacture of
pharmaceuticals, industrial enzymes and proteins, foods and beverages, fuels and fine chemicals, and other products. •
Focuses on the latest advances and findings on the current state of the art and science and features a new section on
the microbial production of biofuels and fine chemicals, as well as a stronger emphasis on mammalian cell culture
methods. • Covers new methods that enhance the capacity of microbes used for a wide range of purposes, from
winemaking to pharmaceuticals to bioremediation, at volumes from micro- to industrial scale.
With its integral treatment of ecosystem and resource management, this is the only overview of the field to address
current thinking and future trends. All contributions have been written with the novice in mind, explaining the basics and
highlighting recent developments and achievements. Unmatched in scope, this two-volume reference covers both
traditional and well-established areas of marine biotechnology, such as biomass production, alongside such novel ones
as biofuels, biological protection of structures and bioinspired materials. In so doing, it ties together information usually
only found in widely dispersed sources to assemble a grand unified view of the current state of and prospects for this
multi-faceted discipline. The combination of the breadth of topics and the focus on modern ideas make this introductory
book especially suitable for teaching purposes and for guiding newcomers to the many possibilities offered by this
booming field.
Plant genomics and biotechnology have recently made enormous strides, and hold the potential to benefit agriculture, the
environment and various other dimensions of the human endeavor. It is no exaggeration to claim that the twenty-first
century belongs to biotechnology. Knowledge generation in this field is growing at a frenetic pace, and keeping abreast of
the latest advances and calls on us to double our efforts. Volume II of this two-part series addresses cutting-edge
aspects of plant genomics and biotechnology. It includes 37 chapters contributed by over 70 researchers, each of which
is an expert in his/her own field of research. Biotechnology has helped to solve many conundrums of plant life that had
long remained a mystery to mankind. This volume opens with an exhaustive chapter on the role played by thale cress,
Arabidopsis thaliana, which is believed to be the Drosophila of the plant kingdom and an invaluable model plant for
understanding basic concepts in plant biology. This is followed by chapters on bioremediation, biofuels and biofertilizers
through microalgal manipulation, making it a commercializable prospect; discerning finer details of biotic stress with plantfungal interactions; and the dynamics of abiotic and biotic stresses, which also figure elsewhere in the book. Breeding
crop plants for desirable traits has long been an endeavor of biotechnologists. The significance of molecular markers,
marker assisted selection and techniques are covered in a dedicated chapter, as are comprehensive reviews on plant
molecular biology, DNA fingerprinting techniques, genomic structure and functional genomics. A chapter dedicated to
organellar genomes provides extensive information on this important aspect. Elsewhere in the book, the newly emerging
area of epigenetics is presented as seen through the lens of biotechnology, showcasing the pivotal role of DNA
methylation in effecting permanent and transient changes to the genome. Exclusive chapters deal with bioinformatics and
systems biology. Handy tools for practical applications such as somatic embryogenesis and micropropagation are
included to provide frontline information to entrepreneurs, as is a chapter on somaclonal variation. Overcoming barriers to
sexual incompatibility has also long been a focus of biotechnology, and is addressed in chapters on wide hybridization
and hybrid embryo rescue. Another area of accomplishing triploids through endosperm culture is included as a nonconventional breeding strategy. Secondary metabolite production through tissue cultures, which is of importance to
industrial scientists, is also covered. Worldwide exchange of plant genetic material is currently an essential topic, as is
conserving natural resources in situ. Chapters on in vitro conservation of extant, threatened and other valuable
germplasms, gene banking and related issues are included, along with an extensive account of the biotechnology of
spices – the low-volume, high-value crops. Metabolic engineering is another emerging field that provides commercial
opportunities. As is well known, there is widespread concern over genetically modified crops among the public. GM crops
are covered, as are genetic engineering strategies for combating biotic and abiotic stresses where no other solutions are
in sight. RNAi- and micro RNA- based strategies for crop improvement have proved to offer novel alternatives to the
existing non-conventional techniques, and detailed information on these aspects is also included. The book’s last five
chapters are devoted to presenting the various aspects of environmental, marine, desert and rural biotechnology. The
state-of-the-art coverage on a wide range of plant genomics and biotechnology topics will be of great interest to postgraduate students and researchers, including the employees of seed and biotechnology companies, and to instructors in
the fields of plant genetics, breeding and biotechnology.
This book examines the utilization of algae for the development of useful products and processes with the emphasis
towards green technologies and processes, and the requirements to make these viable. Serving as a complete reference
guide to the production of biofuels and other value added products from micro and macro algae, it covers various aspects
of algal biotechnology from the basics to large scale cultivation, harvesting and processing for a variety of products. It is
authored and edited by respected world experts in the field of algal biotechnology and provides the most up to date and
cutting edge information on developments in the field. Over the past decade there has been substantial focus and related
literature on the application of algal biomass for the generation of novel processes and products. ‘Algae Biotechnology:
Products and Processes’ encompasses a holistic approach to critically evaluating developments in the field of algal
biotechnology whilst taking into account recent advances and building on the body of knowledge. Aspects of the effects
of harmful algae are also discussed, as well as the potential commercial application of algal biotechnology, the technoeconomic feasibility of algal biodiesel production and the use of genetic and metabolic engineering for the improvement
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of yield. Other bioenergy sources such as alcohol fuels, aviation fuels, biohydrogen and biogas are also covered. This
book is intended for postgraduates and researchers working in the biofuels and algal industry; it constitutes ideal
reference material for both early stage and established researchers.
In this book, researchers and practitioners working in the field present the major promises of algae biotechnology and
they critically discuss the challenges arising from applications. Based on this assessment, the authors explore the great
scientific, industrial and economic potential opened up by algae biotechnology. The first part of the book presents recent
developments in key enabling technologies, which are the driving force to unleash the enormous potential of algae
biotechnology. The second part of the book focuses on how practical applications of algae biotechnology may provide
new solutions to some of the grand challenges of the 21st century. Algae offer great potential to support the building of a
bio-based economy and they can contribute new solutions to some of the grand challenges of the 21st century. Despite
significant progress, algae biotechnology is yet far from fulfilling its potential. How to unleash this enormous potential is
the challenge that the own field is facing. New cultivation technologies and bioprocess engineering allow for optimization
of the operation strategy of state-of the art industrial-scale production systems and they reduce the production costs.
Parallel to this, new molecular technologies for genetic and metabolic engineering of (micro)algae develop quickly. The
optimization of existing biochemical pathways or the introduction of pathway components makes high-yield production of
specific metabolites possible. Novel screening technologies including high-throughput technologies enables testing of
extremely large numbers of samples and, thus, allow for large scale modelling of biomolecular processes, which would
have not been possible in the past. Moreover, profitable production can demand for integrated biorefining, which
combines consecutive processes and various feedstocks to produce both transportation fuel, electric energy and
valuable chemicals.
The world needs clean and renewable energy and hydrogen represents an almost ideal resource. Hydrogen is the
simplest and most abundant molecule in the universe, yet one that is a challenge to produce from renewable resources.
Biohydrogen, or hydrogen produced from renewable resources such as water or organic wastes by biological means, is a
goal worthy of increased global attention and resources. The purpose of BioHydrogen '97 was to bring together leaders
in the biological p- duction of hydrogen from the United States, Japan, Europe, and elsewhere to exchange scientific and
technical information and catalyze further cooperative programs. Parti- pants came from at least different countries
representing academia, industry, and g- ernment. Especially important participants were young research scientists and
engineers: the next generation of contributors. The conference consisted of plenary presentations, topical sessions,
posters, and mini-workshop discussions on key areas of biohydrogen. It was designed to maximize - formation exchange,
personal interaction among participants, and formulate new inter- tional initiatives. BioHydrogen '97 was an outgrowth of
an international workshop convened by the Research Institute of Innovative Technology for the Earth (RITE) and was
held in Tokyo, Japan, November 24-25, 1994. The RITE workshop was highly successful but largely l- ited to traditional
biochemical and biological studies and not engineering research topics.
The author presents a state-of-the-art account of research in algal production and utilization. Dr Becker provides a
compilation of the different methods employed worldwide for the artificial cultivation of different microalgae, including
recipes for culture media, description of outdoor and indoor cultivation systems as well as harvesting and procesing
methods. The book will be essential reading for advanced undergraduates, postgraduates and researchers in the field.
"Microalgae Biotechnology for Food, Health and High Value Products” presents the latest technological innovations in
microalgae production, market status of algal biomass-based products, and future prospects for microalgal applications.
It provides stimulating overviews from different perspectives of application that demonstrate how rapidly the commercial
production of microalgae-based food, health and high value products is advancing. It also addresses a range of open
questions and challenges in this field. The book highlights the latest advances of interest to those already working in the
field, while providing a comprehensive overview for those readers just beginning to learn about the promise of microalgae
as a sustainable source of both specialty and commercial products. It offers a valuable asset for commercial algae
producers, algae product developers, scientific researchers and students who are dedicated to the advancement of
microalgae biotechnology for applications in health, diet, nutrition, cosmetics, biomaterials etc.
The Handbook of Microalgae-based Processes and Products provides a complete overview of all aspects involved in the
production and utilization of microalgae resources at commercial scale. Divided into four parts (fundamentals, microalgaebased processes, microalgae-based products, and engineering approaches applied to microalgal processes and
products), the book explores the microbiology and metabolic aspects of microalgae, microalgal production systems,
wastewater treatment based in microalgae, CO2 capture using microalgae, microalgae harvesting techniques, and
extraction and purification of biomolecules from microalgae. It covers the largest number of microalgal products of
commercial relevance, including biogas, biodiesel, bioethanol, biohydrogen, single-cell protein, single-cell oil,
biofertilizers, pigments, polyunsaturated fatty acids, bioactive proteins, peptides and amino acids, bioactive
polysaccharides, sterols, bioplastics, UV-screening compounds, and volatile organic compounds. Moreover, it presents
and discusses the available engineering tools applied to microalgae biotechnology, such as process integration, process
intensification, and techno-economic analysis applied to microalgal processes and products, microalgal biorefineries, life
cycle assessment, and exergy analysis of microalgae-based processes and products. The coverage of a broad range of
potential microalgae processes and products in a single volume makes this handbook an indispensable reference for
engineering researchers in academia and industry in the fields of bioenergy, sustainable development, and high-value
compounds from biomass, as well as graduate students exploring those areas. Engineering professionals in bio-based
industries will also find valuable information here when planning or implementing the use of microalgal technologies.
Covers theoretical background information and results of recent research. Discusses all commercially relevant
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microalgae-based processes and products. Explores the main emerging engineering tools applied to microalgae
processes, including techno-economic analysis, process integration, process intensification, life cycle assessment, and
exergy analyses.
Microalgae are an invaluable biomass source with potential uses that could lead to environmental and economic benefits
for society. Biotechnological Applications of Microalgae: Biodiesel and Value Added Products presents the latest
developments and recent research trends with a focus on potential biotechnologically related uses of microalgae. It gives
an analysis of microalgal biology, ecology, biotechnology, and biofuel production capacity as well as a thorough
discussion on the value added products that can be generated from diverse microalgae. The book provides a detailed
discussion of microalgal strain selection for biodiesel production, a key factor in successful microalgal cultivation and
generation of desired biofuel products. It also describes microalagal enumeration methods, harvesting and dewatering
techniques, and the design, and the pros and cons, of the two most common methods for cultivation—open raceway
ponds and photobioreactors. Chapters cover lipid extraction and identification, chemical and biological methods for
transesterification of microalgal lipids, and procedures involved in life cycle analysis of microalgae. They also examine
the importance of microalgal cultivation for climate change abatement through CO2 sequestration and microalgae
involvement in phycoremediation of domestic and industrial wastewaters. The book concludes with a general discussion
of microalgal biotechnology and its potential as a modern "green gold rush." The final chapter provides an overview of
advanced techniques such as genetic engineering of microalgae to increase lipid yield. This book provides a one-stop
benchmark reference on microalgal biotechnology, considering all aspects, from microalgal screening to production of
biofuels and other value added products.
MicroalgaeBiotechnology and MicrobiologyCambridge University Press
Of major economic, environmental and social importance, industrialmicrobiology involves the utilization of
microorganisms in theproduction of a wide range of products, including enzymes, foods,beverages, chemical feedstocks,
fuels and pharmaceuticals, andclean technologies employed for waste treatment and pollutioncontrol. Aimed at
undergraduates studying the applied aspects of biology,particularly those on biotechnology and microbiology courses
andstudents of food science and biochemical engineering, this textprovides a wide-ranging introduction to the field of
industrialmicrobiology. The content is divided into three sections: key aspects of microbial physiology, exploring the
versatilityof microorganisms, their diverse metabolic activities andproducts industrial microorganisms and the technology
required forlarge-scale cultivation and isolation of fermentationproducts investigation of a wide range of established and
novelindustrial fermentation processes and products Written by experienced lecturers with industrial
backgrounds,Industrial Microbiology provides the reader with groundwork in boththe fundamental principles of microbial
biology and the varioustraditional and novel applications of microorganisms to industrialprocesses, many of which have
been made possible or enhanced byrecent developments in genetic engineering technology. A wide-ranging introduction
to the field of industrialmicrobiology Based on years of teaching experience by experienced lecturerswith industrial
backgrounds Explains the underlying microbiology as well as the industrialapplication. Content is divided into three
sections: 1. key aspects of microbial physiology, exploring theversatility of microorganisms, their diverse metabolic
activitiesand products 2. industrial microorganisms and the technology required forlarge-scale cultivation and isolation of
fermentation products 3. investigation of a wide range of established and novelindustrial fermentation processes and
products
Proteins: Sustainable Source, Processing and Applications addresses sustainable proteins, with an emphasis on proteins
of animal origin, plant-based and insect proteins, microalgal single cell proteins, extraction, production, the stability and
bioengineering of proteins, food applications (e.g. encapsulation, films and coatings), consumer behavior and sustainable
consumption. Written in a scientific manner to meet the needs of chemists, food scientists, technologists, new product
developers and academics, this book addresses the health effects and properties of proteins, highlights sustainable
sources, processes and consumption models, and analyzes the potentiality of already commercialized processes and
products. This book is an integral resource that supports the current applications of proteins in the food industry, along
with those that are currently under development. Supports the current applications of proteins in the food industry, along
with those that are under development Connects the properties and health effects of proteins with sustainable sources,
recovery procedures, stability and encapsulation Explores industrial applications that are affected by aforementioned
aspects
Biomass to Renewable Energy Processes, Second Edition, explains the theories of biological processes, biomass
materials and logistics, and conversion technologies for bioenergy products such as biogas, ethanol, butanol, biodiesel,
and synthetic gases. The book discusses anaerobic digestion of waste materials for biogas and hydrogen production,
bioethanol and biobutanol production from starch and cellulose, and biodiesel production from plant oils. It addresses
thermal processes, including gasification and pyrolysis of agricultural residues and woody biomass. The text also covers
pretreatment technologies, enzymatic reactions, fermentation, and microbiological metabolisms and pathways.
Protein Byproducts: Transformation from Environmental Burden into Value-Added Products deals with the added value of
proteinaceous waste byproducts, discussing in detail the different sources of protein-rich byproducts, their extraction,
recovery, and characterization. The book provides thorough insights into different protein modification techniques to
extend the product portfolio using these waste byproducts. Divided between three main sections, the book covers various
feedstock resources, such as animal-derived/plant-derived proteins, marine waste-derived proteins, protein extraction
and recovery methods, and related technical issues including modification and conversion technologies for the production
of high value bioproducts. It contains contributions from experts in the fields of applied industrial microbiology,
engineering, bioprocess technology, protein chemistry, food chemistry, agriculture, plant sciences, environmental
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science, and waste management, serving as a comprehensive reference for students and research scientists in the food
and agriculture industries. Covers various feedstock resources, protein extraction, recovery methods, and related
technical issues Presents modification and conversion technologies for the production of high value bioproducts Exhibits
case studies and examples to illustrate both driving forces and constraints in the utilization of these proteinaceous
materials Contains contributions from experts in the fields of applied industrial microbiology, engineering, bioprocess
technology, protein chemistry, food chemistry, agriculture, plant sciences, environmental science, and waste
management Serves as a comprehensive reference for students and research scientists in the food and agriculture
industries
This volume, The Science of Algal Fuels (volume 25 of COLE), contains 26 chapters dealing with biofuels contributed by
experts from numerous countries and covers several aspects of algal products, one being “oilgae from algae,” mainly
oils and fuels for engines. Among the prominent algal groups that participate in this process are the diatoms and green
algae (Chlorophyceae). Their metabolism and breeding play an important role in biomass and extraction of crude oil and
algal fuel. There is a strong relation between solar energy influencing algal culture and the photobiology of lipid
metabolism. Currently, many international meetings and conferences on biofuel are taking place in many countries, and
several new books and proceedings of conferences have appeared on this topic. All this indicates that this field is “hot”
and in the forefront of applied bioscience.
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