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This book is a compilation of detailed articles on various
products and services that can be derived from bioresources
through bioprocess. It offers in-depth discussions and case
studies on commercially and therapeutically important
enzymes, antimicrobials, anti-cancer molecules and antiinflammatory substances. It also includes a separate section
on emerging trends in bioactive substances research. This
unique book is a valuable source of information for
biotechnologists and bioprocess experts as well as
academics and researchers who are actively involved in
product and process development.
This volume gives an account of the morphology and
taxonomy of "Trichoderma" and "Gliocladium", before
disscusing their ecology and basic biology.
Biocontrol and Secondary Metabolites: Applications and
Immunization for Plant Growth and Protection covers
established and updated research on emerging trends in
plant defense signaling in, and during, stress phases. Other
topics cover growth at interface as a sustainable way of life
and the context of human welfare and conservation of fungi
as a group of organisms. Further, the book explores induced
systemic resistance using biocontrol agents and/or secondary
metabolites as a milestone for sustainable agricultural
production, thus providing opportunities for the minimization
or elimination of the use of fungicides. Presents an overview
on mechanisms by which plants protect themselves against
herbivory and pathogenic microbes Identifies the use of
immunization as a popular and effective alternative to
chemical pesticides Explores how these fungi help crop
plants in better uptake of soil nutrients, increase soil fertility,
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produce growth promoting substances, and secrete
metabolites that act as bio-pesticides
White biotechnology is industrial biotechnology dealing with
various biotech products through applications of microbes.
The main application of white biotechnology is commercial
production of various useful organic substances, such as
acetic acid, citric acid, acetone, glycerine, etc., and antibiotics
like penicillin, streptomycin, mitomycin, etc., and value added
product through the use of microorganisms especially fungi
and bacteria. The value-added products included bioactive
compounds, secondary metabolites, pigments and industrially
important enzymes for potential applications in agriculture,
pharmaceuticals, medicine and allied sectors for human
welfare. In the 21st century, techniques were developed to
harness fungi to protect human health (through antibiotics,
antimicrobial, immunosuppressive agents, value-added
products etc.), which led to industrial scale production of
enzymes, alkaloids, detergents, acids, biosurfactants. The
first large-scale industrial applications of modern
biotechnology have been made in the areas of food and
animal feed production (agricultural/green biotechnology) and
pharmaceuticals (medical/red biotechnology). In contrast, the
production of bio-active compounds through fermentation or
enzymatic conversion is known industrial or white
biotechnology. The beneficial fungal strains may play
important role in agriculture, industry and the medical sectors.
The beneficial fungi play a significance role in plant growth
promotion, and soil fertility using both, direct (solubilization of
phosphorus, potassium and zinc; production of indole acetic
acid, gibberellic acid, cytokinin and siderophores) and indirect
(production of hydrolytic enzymes, siderophores, ammonia,
hydrogen cyanides and antibiotics) mechanisms of plant
growth promotion for sustainable agriculture. The fungal
strains and their products (enzymes, bio-active compounds
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and secondary metabolites) are very useful for industry. The
discovery of antibiotics is a milestone in the development of
white biotechnology. Since then, white biotechnology has
steadily developed and now plays a key role in several
industrial sectors, providing both high valued nutraceuticals
and pharmaceutical products. The fungal strains and bioactive compounds also play important role in the
environmental cleaning. This volume covers the latest
research developments related to value-added products in
white biotechnology through fungi.
This volume comprehensively reviews recent advances in our
understanding of the diversity of microbes in various types of
terrestrial ecosystems, such as caves, deserts and cultivated
fields. It is written by leading experts, and highlights the
culturable microbes identified using conventional approaches,
as well as non-culturable ones unveiled with metagenomic
and microbiomic approaches. It discusses the role of
microbes in ecosystem sustainability and their potential
biotechnological applications. The book further discusses the
diversity and utility of ectomycorrhizal and entomopathogenic
fungi and yeasts that dwell on grapes, it examines the
biotechnological applications of specific microbes such as
lichens, xylan- and cellulose-saccharifying bacteria and
archaea, chitinolytic bacteria, methanogenic archaea and
pathogenic yeasts.
Plant and plant products are affected by a large number of
plant pathogens among which fungal pathogens. These
diseases play a major role in the current deficit of food supply
worldwide. Various control strategies were developed to
reduce the negative effects of diseases on food, fiber, and
forest crops products. For the past fifty years fungicides have
played a major role in the increased productivity of several
crops in most parts of the world. Although fungicide
treatments are a key component of disease management, the
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emergence of resistance, their introduction into the
environment and their toxic effect on human, animal, nontarget microorganisms and beneficial organisms has become
an important factor in limiting the durability of fungicide
effectiveness and usefulness. This book contains 25 chapters
on various aspects of fungicide science from efficacy to
resistance, toxicology and development of new fungicides
that provides a comprehensive and authoritative account for
the role of fungicides in modern agriculture.
Mangrove fungi are an ecologically defined-group of primarily
filamentous Ascomycetes. These fungi are potential sources
of bioactive metabolites which can be tapped by our local
pharmaceutical companies as promising new drugs. In this
research study, fungal endophytes were isolated from healthy
stems and roots of selected Philippine mangroves. A total of
14 mangroves plant species were collected. Forty mangrove
fungal endophytes (MFE) were cultured in vitro for the
production of secondary metabolites and screened for their
antimicrobial activities using the paper disk diffusion and
microdilution assays. Six of the MFE crude culture extracts
showed activities against gram-negative bacteria, 17 were
against gram-positive bacteria, and four were very active
against yeasts. Inhibitory activity was directed toward the
gram-positive bacteria and yeasts than gram-negative
bacteria. Morphological characterization identified the
selected MFE belonging to ten different genera: Fusarium,
Xylaria, Colletotrichum, Aspergillus, Trichoderma, Penicillium,
Paecilomyces, Pestalotiopsis, Alternaria, and Phomopsis. We
reported also the presence of up to 8 secondary metabolites
in the crude culture extracts of our fungal endophytes using
thin layer chromatography.
M?icrobial biotechnology is an important area that promotes
advanced research into using microbes for value-added
products, human nutrition, and the overall wellbeing of
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society. This book presents the latest information on the use
of microbes for sustainable development, and highlights stateof-the-art biotechnological techniques used to harness
microbial biotechnological traits on a commercial scale.
Gathering contributions from authoritative researchers in the
field, it addresses recent advances in microbial
biotechnological approaches that offer sustainable options for
future generations. Exploring a broad range of microbial
products and their uses, the book specifically places
emphasis on the application of microorganisms in healthcare,
the environment and industry. It also discusses various
compound classes derived from microbial metabolites.
Pursuing a holistic approach to recent advances in the
utilization of various microbes as biotechnological tools, the
book also covers traditional uses, and explores emerging
strategies to harness their full potential. Accordingly, it offers
a valuable resource for researchers and graduate students
alike.

The generation of well-defined nanoparticles of excellent
size and shape involves physical and chemical
methodologies that are complicated, expensive, and
produce hazardous toxic waste that is harmful to the
environment and to human health. In order to combat the
disadvantages of these methods, scientists have created
“the biological method,” a new synthetic methodology
that serves as a proper alternative to physical and
chemical methodologies because of its easy utility, low
cost, rapid synthesis, controlled size characteristics,
controlled toxicity, and eco-friendliness.
Nanobiotechnology is the science in which living matter
can be manipulated and exploited to produce materials
within the nano-scale. It is a multidisciplinary field of
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science framed by biology, chemistry, engineering,
materials, and life sciences. Different biological entities
can be exploited to yield biologically synthesized
nanomaterials including bacteria, actinomycetes, yeast,
fungi, viruses, algae, plant extracts, and agro-industrial
waste extracts. This book represents a comprehensive
review concerning the state of the art in
nanobiotechnology, emphasizing the use of diverse
biological entities in the science, and its versatile
applications. It describes currently existing methodology
with the latest published references, and provides safety
information. It serves as the ideal guide for scientists
interested in exploring nanobiotechnology.
Current Perspectives in Bioscience Research is more
inclined towards interdisciplinary studies. Recent
developments in the technologies have led to a better
understanding of living systems and this has removed
the demarcations between various disciplines of life
sciences. A new trend in life science incorporates
biological research involving a merger of diverse
disciplines such as (Zoology: Entomology & Fisheries,
comparative anatomy of vertebrates and toxicology),
Botany etc. The book encompasses topics on A Review
on the potential of marine microbes in bio-plastics
production, Phytochemical analysis and antibacterial
activity of Nyctanthes arbor-tristis Linn against UTI
causing pathogenic bacteria, Bioefficacy of Trichoderma
isolates against fungal pathogens, Exotic Vs Exotic – A
Promising Mode of Weed Control, Bioplastics Production of plastics from Banana peels, CRISPR
CAS9 in Gene Editing, A Review on mobile phones, a
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bridge for transmission of microbes, Appraisal on
Diagnosis Treatment and Prophylaxis of Systemic Lupus
Erythematosus, Preservation and microbial
contamination of frozen foods, Nutraceuticals as
alternative therapeutics for Parkinson’s disease,
Decolorization of textile effluent using plant-based
natural coagulants - A review, Vaccine Safety,
Biodiversity and Biotechnological Potentials of Fungi
from Marine Ecosystem, Bacterial Biofertilizers – An
Overview, Nanoparticles as Feed supplements for
Livestock animals and Isolation of Methionine producing
Bacteria from Marine Environment distributed throughout
Seventeen chapters for the benefits of graduate and
postgraduate students as well as young researchers and
scientists. In addition, this book provide newer
techniques and the use of modern tools in achieving the
potential of Antimicrobial activity, Food and Microbial
technology, Vaccine technology, of vertebrates and
COVID-19, this is all used to understand the challenges
found in biological sciences.
Rampant industrialization, urbanization, and population
growth have resulted in increased global environmental
contamination. The productivity of agricultural soil is
drastically deteriorated and requires a high dose of
fertilizers to cultivate crops. To ensure food security,
farmers are compelled to apply excess chemical
fertilizers and insecticides that contaminate soil, air, and
water. Heavy loads of chemical fertilizers not only
degrade the quality of agricultural land but also pollute
water and air. Use of chemical fertilizers also accelerate
the release of greenhouse gases like nitrous oxide and
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methane along with nutrient runoff from the watershed in
to lower elevation rivers and lakes, resulting in cultural
eutrophication. Farming practices globally in developed,
developing, and under-developing countries should
utilize and promote sustainable methods through viable
combined environmental, social, and economic means
that improve rather than harm future generations. This
can include use of non-synthetic fertilizers like compost,
vermicompost, slow-release fertilizers, farmyard
manures, crop rotations that include nitrogen-fixing
legumes. Organic fertilizers like compost and
vermicompost improve soil properties like texture,
porosity, water-holding capacity, organic matter, as well
as nutrient availability. The purpose of this book is to
document the available alternatives of synthetic
fertilizers, their mode of action, efficiency, preparation
methodology, practical suggestions for sustainable
practices, and needed research focus. The book will
cover major disciplines like plant science, environmental
science, agricultural science, agricultural biotechnology
and microbiology, horticulture, soil science, atmospheric
science, agro-forestry, agronomy, and ecology. This
book is helpful for farmers, scientists, industrialists,
research scholars, masters and graduate students, nongovernmental organizations, financial advisers, and
policy makers.
This book consists of an introductory overview of
secondary metabolites, which are classified into four
main sections: microbial secondary metabolites, plant
secondary metabolites, secondary metabolites through
tissue culture technique, and regulation of secondary
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metabolite production. This book provides a
comprehensive account on the secondary metabolites of
microorganisms, plants, and the production of secondary
metabolites through biotechnological approach like the
plant tissue culture method. The regulatory mechanisms
of secondary metabolite production in plants and the
pharmaceutical and other applications of various
secondary metabolites are also highlighted. This book is
considered as necessary reading for microbiologists,
biotechnologists, biochemists, pharmacologists, and
botanists who are doing research in secondary
metabolites. It should also be useful to MSc students,
MPhil and PhD scholars, scientists, and faculty members
of various science disciplines.
Fungi are both the cause of many major health problems
and an incredible source of compounds for developing
new medicinal treatments, and with the increasing
emergence of multidrug resistance, the need for new
antimicrobial agents is greater than ever. Antifungal
Compounds Discovery provides researchers with a
detailed study of both natural and synthetic compounds
that can be effective against a variety of fungal species,
supporting and encouraging the design of innovative,
potent new drug candidates for the treatment of fungal
infections. Beginning with an introduction to both the
history and latest developments in this field, the book
goes on to provide helpful background information on
key fungal species before outlining current antifungal
therapies and reasons further development is needed.
Detailed chapters then follow reviewing a broad range of
natural and synthetic antifungal agents, and discussing
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the synergistic effect of working with both
simultaneously. Finally, the book concludes by
considering potential future developments in this
important field. Supported with detailed schemes and
key information on the biological activity of all selected
compounds, Antifungal Compounds Discovery is a
comprehensive guide helping researchers understand
the relationship between specific chemical structures and
their antifungal potency, and a key tool for all those
involved in the identification and development of
antimicrobial compounds. Provides an overview of the
most specific mycotic infections and fungal species as
background for compound development Presents the
chemical formulas of all natural and synthetic
compounds reviewed Combines detailed information
about origin, isolation and possible therapeutic uses of
all indexed compounds, including biological activity,
mechanism of action and SAR information
The purpose of this book is to provide reference material
that includes current developments along with a future
outlook on the topic. It is divided into two sections;
“Morphological Overview and Extraction Prospects” and
“Trends and Applications”. Part I contains four chapters
that provide an overview and systematically discuss the
physical morphology, suitability and extraction aspects of
lichens and their secondary metabolites. Part II includes
eight chapters that give in-depth insights on recent and
valuable applications of lichen and their obtained
products in several applied sectors, including
ethnopharmacology, therapeutics, paper and dye,
nutraceuticals, cosmetics, herbal industries, etc.
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Plant diseases play an important role on our daily lives.
Most of plant diseases are visible and are caused by
biotic and/or abiotic factors. Symptoms are usually the
results of a morphological change, alteration or damage
to plant tissue and/or cells due to an interference of the
plant’s metabolism. All basic structures of vascular
plants are subject to attack by pathogens. The failure in
accurate disease diagnosis and management may lead
to huge losses in plant production and related
commodities, which causes nutritional food scarcity.
Typically, the appearance of a biotic symptom will
indicate the relatively late stage of an infection and/or
colonization of a pathogen. Expert detection, accurate
diagnosis, and timely management play a significant role
in keeping plants free from pathogens. In this book
expert scholars share their research knowledge and key
literature which are vital toward the diagnosis of plant
diseases across the globe, addressing traditional plant
pathology techniques, as well as advanced molecular
diagnostic approach.
Fungi playa major role in the sustainability of the
biosphere, and mycorrhizal fungi are essential for the
growth of many of our woods and forests. The
applications of fungi in agriculture, industry and
biotechnology remain of paramount importance, as does
their use as a source of drugs and to help clean up our
environment. This volume contains key papers from the
conference 'From Ethnomycology to Fungal
Biotechnology: Exploiting Fungi from Natural Resources
for Novel Products'. This was the first international
scientific conference covering the transfer of traditional
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remedies and processes in ethnomycology to modern
fungal biotechnology. The conference was held at Simla,
Himachal Pradesh, India from 15 to 16 December 1997.
The key subject areas addressed in the conference were
the issues of exploring and exploiting fungal diversity for
novel leads to new antibiotics, enzymes, medicines and
a range of other leads for wood preservation, biological
control, agricultural biotechnology and the uses of fungi
in the food industry. The conference programme
included key-note presentations followed by poster
sessions and general discussion. The book is broadly
based, covering five main areas: Ethnomycology, Fungal
Biotechnology, Biological Control, Mycorrhizal Fungi and
Fungal Pests. There is no doubt that in the past fungi
have played a key role in ethnomycological remedies
and that in the future they will continue to attract the
interest of a wide range of disciplines ranging from
environmental conservation, agriculture and the food
industry to wood preservation and aerobiological studies.

Fungal endophytes are potential sources of novel
bioactive natural products. The study then aimed to
isolate and identify endophytic fungi associated with
the leaves of Pandanus amaryllifolius, extract their
secondary metabolites and determine their biological
activities. Fungi were isolated following surfacesterilization of mature leaves of P. amaryllifolius
collected from Nueva Vizcaya and Manila,
Philippines. Twenty-eight (28) morphospecies were
isolated and identified as species belonging to the
genera Colletotrichum, Chaetomium, Diaporthe,
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Glomerella, Guignardia, Lasiodiplodia, Lulworthia,
Phoma, Phyllosticta, Trichoderma and Truncatella.
Higher species richness was observed in Manila
(Hs+2.423) than in Nueva Vizcaya (Hs+2.275).
Selected fungal isolates were then cultured for the
mass production of secondary metabolites. Novel
compounds with biological activities belonging to the
classes of benzopyranones, isocoumarins,
macrolides and polyketides namely Colletotriolide
[29], Diaportheones A [32] and B [34], Guignardio
[36] and were isolated including the known
compounds Dothiorelone C [38], Cytosporone B [39]
and Tyrosol C [31]. Bioassay of the extracts showed
antimicrobial activities against Mycobacterium
tuberculosis H37Rv, Staphylococcus aureus,
Escherichia coli and Gordonia terrae. The DPPH
assay showed radical scavenging activity (15-35%)
and cytotoxicity assay showed no activities against
human cancer cell lines A549, HT29 and HT116.
The study established the presence of diverse types
fungal endophytes in P. amaryllifolius which secrete
a wide array of secondary metabolites that could be
used as natural sources of drugs or drug
pharmacophores. It further established new sources
and new biological activities of the previously known
compounds.
Fungi are eukaryotic microorganisms that include
both unicellular and multicellular species. They have
a worldwide distribution and a wide range of
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applications in diverse sectors, from environmental,
food and medicine to biotechnological innovations.
Fungal biochemical genetics involves the study of
the relationships between genome, proteome and
metabolome, and the underlying molecular
processes in both native and bioengineered fungi.
This book provides a valuable resource on the
challenges and potential of fungal biotechnology and
related bioengineering and functional diversity for
various industrial applications in the food,
environmental, bioenergy and biorefining, and the
biopharma sectors. In comparison to previous and
related publications in the area of applied mycobiotech-engineering, this book bridges a knowledge
gap in the areas related to prospects and investment
as well as intellectual and technical issues. This
book also provides information on recent commercial
and economic interests in the area by juxtaposing
the developments achieved in recent worldwide
research and its many challenges.
Beneficial Microbes in Agro-Ecology: Bacteria and
Fungi is a complete resource on the agriculturally
important beneficial microflora used in agricultural
production technologies. Included are 30 different
bacterial genera relevant in the sustainability,
mechanisms, and beneficial natural processes that
enhance soil fertility and plant growth. The second
part of the book discusses 23 fungal genera used in
agriculture for the management of plant diseases
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and plant growth promotion. Covering a wide range
of bacteria and fungi on biocontrol and plant growth
promoting properties, the book will help researchers,
academics and advanced students in agro-ecology,
plant microbiology, pathology, entomology, and
nematology. Presents a comprehensive collection of
agriculturally important bacteria and fungi Provides
foundational knowledge of each core organism
utilized in agro-ecology Identifies the genera of
agriculturally important microorganisms
Biological control has become an attractive
alternative strategy for the control of plant diseases
to reduce the excessive use of agrochemicals and its
health hazards. But a significant gap still exists
between basic research involving the discovery of a
biocontrol agent and its development and
implementation under commercial conditions.
Because BCAs (unlike chemical a.m.) need to
establish, colonize, survive and perform their
metabolic activity to control diseases. In order to
move a biocontrol agent from the laboratory to the
market place requires many different disciplines and
people with a variety of expertise. Research can
stimulate the development of commercial biocontrol
agents. Chapter 16 is available open access under a
Creative Commons Attribution 4.0 International
License via link.springer.com.
This book comprised of three sections that focus
various aspects of fungicide usages and its
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consequences. In the eight-chapter first section,
authors discuss implementation of Integrated Plant
Disease Management on a wide array of crops
grown in different parts of the world: wheat
productions in Argentina and in the US; corn, cotton
and Eucalyptus productions in Brazil; rice
productions in India; peanut productions in the
southern US; and pine seedling nurseries in Serbia.
The second section is composed of two chapters
that explore the possibility of natural products as
fungicides. The final section discusses two
interesting and important topics on the fungicidefungus interaction that can influence the
implementation of plant disease management
practices, fungicide resistance and hormesis.
Recent changes in the pattern of agricultural
practices from use of hazardous pesticides to natural
(organic) cultivation has brought into focus the use of
agriculturally important microorganisms for carrying
out analogous functions. The reputation of plant
growth promoting rhizomicroorganisms (PGPRs) is
due to their antagonistic mechanisms against most
of the fungal and bacterial phytopathogens. The
biocontrol potential of agriculturally important
microorganisms is mostly attributed to their bioactive
secondary metabolites. However, low shelf life of
many potential agriculturally important
microorganisms impairs their use in agriculture and
adoption by farmers. The focal theme of this book is
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to highlight the potential of employing biosynthesized
secondary metabolites (SMs) from agriculturally
important microorganisms for management of
notorious phytopathogens, as a substitute of the
currently available whole organism formulations and
also as alternatives to hazardous synthetic
pesticides. Accordingly, we have incorporated a
comprehensive rundown of sections which
particularly examine the SMs synthesized, secreted
and induced by various agriculturally important
microorganisms and their applications in agriculture.
Section 1 includes discussion on biosynthesized
antimicrobial secondary metabolites from fungal
biocontrol agents. This section will cover the various
issues such as development of formulation of
secondary metabolites, genomic basis of metabolic
diversity, metabolomic profiling of fungal biocontrol
agents, novel classes of antimicrobial peptides. The
section 1 will also cover the role of these secondary
metabolites in antagonist-host interaction and
application of biosynthesized antimicrobial
secondary metabolites for management of plant
diseases. Section 2 will discuss the biosynthesized
secondary metabolites from bacterial PGPRs, strain
dependent effects on plant metabolome profile, bioprospecting various isolates of bacterial PGPRs for
potential secondary metabolites and non-target
effects of PGPR on microbial community structure
and functions. Section 3 encompasses synthesis of
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antimicrobial secondary metabolites from beneficial
endophytes, bio-prospecting medicinal and aromatic
hosts and effect of endophytic SMs on plants under
biotic and biotic stress conditions.
Overzealous and indiscriminate use of many
synthetic pesticides during recent decades in the
control of plant pests has resulted in a number of
environmental and toxicological problems. Reducing
the release of synthetic chemicals into the
environment requires that alternative sources of
chemicals are developed that can be used safely in
the management of plant pests. Botanical
antimicrobials derived from plants are currently
recognised as biodegradable, systemic, eco-friendly
and non-toxic to mammals and are thus considered
safe. Their modes of action against pests are
diverse. Natural compounds are well suited to
organic food production in industrialised countries
and can play greater roles in the protection of food
crops in developing countries Some plant based
antimicrobials (e.g. neem products, pyrethoids and
essential oils) are already used to manage pest
populations on a large scale. Plant scientists and
agriculturists now devote significant attention to
discovery and further development and formulation
of novel plant products with antimicrobial activity.
This book is the first to bring together relevant
aspects of the basic and applied sciences of natural
pesticides and discussed modern trends in the use
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of natural products in pest management.
Originally a special issue of Chemistry &
Biodiversity, this is an excellent overview of the
status of contemporary studies in peptaibiotics,
covering aspects ranging from the search for novel
bioactive compounds to considerations of their
membrane-modifying properties.
Biotechnology and Biology of Trichoderma serves as a
comprehensive reference on the chemistry and
biochemistry of one of the most important microbial
agents, Trichoderma, and its use in an increased number
of industrial bioprocesses for the synthesis of many
biochemicals such as pharmaceuticals and biofuels. This
book provides individuals working in the field of
Trichoderma, especially biochemical engineers,
biochemists and biotechnologists, important information
on how these valuable fungi can contribute to the
production of a wide range of products of commercial
and ecological interest. Provides a detailed and
comprehensive coverage of the chemistry, biochemistry
and biotechnology of Trichoderma, fungi present in soil
and plants Includes most important current and potential
applications of Trichoderma in bioengineering,
bioprocess technology including bioenergy & biofuels,
biopharmaceuticals, secondary metabolites and protein
engineering Includes the most recent research
advancements made on Trichoderma applications in
plant biotechnology and ecology and environment
Antimicrobials: Synthetic and Natural Compounds
summarizes the latest research regarding the
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possibilities of the most important natural antimicrobial
compounds derived from various plant sources
containing a wide variety of secondary metabolites. With
collected contributions from international subject experts,
it focuses primarily on natural products as a source of
bioactive compounds that may be active against
multidrug-resistant pathogens, providing an alternative to
established antibiotics in controlling infectious diseases.
Covering a wide range of marine, microbial, and plantorigin antimicrobials, the book examines the usefulness
of plant products containing antimicrobial molecules
against bacteria, fungi, protozoa, and viruses. It also
reports on unusual sources of antimicrobials such as
animal fecal actinomycetes, actinobacteria, and
cyanobacteria and discusses synthetic chemical
compounds and biogenic nanoparticles. The number of
drug-resistant bacteria is increasing, posing a major
problem to modern medicine. This book explores an
important topic: finding and applying alternative means of
pathogenic control and treatment via natural sources. It
is an important source of information for microbiologists,
biotechnologists, biochemists, pharmacologists,
botanists, marine biologists, and others involved in
research on natural and synthetic antimicrobial
compounds. It is also a useful resource for scholars,
scientists, academics, and students in various science
disciplines.
Stay up-to-date with this important contribution to
rationalized botanical medicine The Handbook of
Medicinal Plants explores state-of-the-art developments
in the field of botanical medicine. Nineteen experts from
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around the world provide vital information on natural
products and herbal medicines—from their earliest
relevance in various cultures to today’s cutting-edge
biotechnologies. Educated readers, practitioners, and
academics of natural sciences will benefit from the text’s
rich list of references as well as numerous tables,
figures, and color photographs and illustrations. The
Handbook of Medicinal Plants is divided into three main
sections. The first section covers the use of herbal
medicines throughout history in China, Australia, the
Americas, the Middle East, and the Mediterranean,
emphasizing the need for future medicinal plant
research. The second section discusses the latest
technologies in production and breeding, crop
improvement, farming, and plant research. The third
section focuses on groundbreaking advances in the
medicinal application of therapeutic herbs. In the
Handbook of Medicinal Plants, you will gain new
knowledge about: recent research and development in
Chinese herbal medicine modern methods of evaluating
the efficacy of medicinal plants by “screening” the
newest developments of in vitro cultivation prevention
and therapy of cancer and other diseases using
medicinal plants the challenges and threats to medicinal
plant research today trends in phytomedicine in the new
millennium The Handbook of Medicinal Plants
demonstrates the global relevance of sharing local
knowledge about phytomedicines, and highlights the
need to make information on plants available on a
worldwide basis. With this book, you can help meet the
challenge to find scientifically rationalized medicines that
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are safer, more effective, and readily available to
patients from all walks of life.
Lipopeptaibols are a group of membrane-active peptides
first isolated from cultures of various Trichoderma fungi.
Recently, four novel lipopeptaibols named lipovelutibols
A-D were isolated from the Himalayan cold habitat
fungus T. velutinum. Of them lipovelutibols B and D
display cytotoxic activity against certain cell lines such as
HL-60 (human leukemia), LS180 (colon cancer), MDAMB-231 (breast cancer), and A549 (lung cancer). The
total synthesis of lipovelutibols B and D and their
analogues requires either (i) the immobilisation of leucine
on a suitable linker and resin followed by elaboration of
the peptide using Fmoc SPPS, followed by cleavage and
reduction to the leucinol or (ii) synthesis of leucinol and
immobilisation of this building block on resin, followed by
SPPS to the lipopeptide. This project aims to confirm the
structure of the reported compounds by comparative
analysis and study their structure-activity relationships.
Following successful synthesis, the analogues will be
tested for their activity against cancer cell lines as well as
general antimicrobial activity using lipovelutibols B and D
as controls.
Molecular Aspects of Plant Beneficial Microbes in
Agriculture explores their diverse interactions, including
the pathogenic and symbiotic relationship which leads to
either a decrease or increase in crop productivity.
Focusing on these environmentally-friendly approaches,
the book explores their potential in changing climatic
conditions. It presents the exploration and regulation of
beneficial microbes in offering sustainable and
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alternative solutions to the use of chemicals in
agriculture. The beneficial microbes presented here are
capable of contributing to nutrient balance, growth
regulators, suppressing pathogens, orchestrating
immune response and improving crop performance. The
book also offers insights into the advancements in DNA
technology and bioinformatic approaches which have
provided in-depth knowledge about the molecular
arsenal involved in mineral uptake, nitrogen fixation,
growth promotion and biocontrol attributes.
A number of biotechnologically, industrially and
environmentally important fungal organisms are found in
the soil. Most studies on soil fungi deal with the
quantification of fungi while only a few are available on
their identification and description. In this handbook, the
authors have provided an exhaustive account of the
description of 317 species of soil fungi belonging to 122
genera All the species and genera are arranged
alphabetically with related synonyms and special
emphasis has been give to the keys to the species,
genera, families, orders and related classification for
easy identification. Handbook of Soil Fungi will be an
important contribution to mycofloristics. It will serve as a
guide to experts as well as beginners in the study of soil
fungi and their enumeration and identification. The
detailed laboratory methods dealing with isolation,
cultivation, culture, media, preservation, slide preparation
and ecological distribution of fungal species from various
soils, and the glossary provided will serve as a complete
manual. The morphological details of the fungal species,
coupled with photomicrographs and camera lucida
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diagrams, are a special feature of this book. The present
book is the first detailed monograph on soil fungi from
the Indian subcontinent.
This book is a printed edition of the Special Issue
"Antibacterial Activity of Nanomaterials" that was
published in Nanomaterials
This volume gives a survey of the state of the art in the
traditional fields of industrial mycology as well as of
selected novel applications of fungi. The first section
deals with the use of fungi in the production and
processing of bread, cheese, beer and wine, traditional
Asian fermentation products and edible mushrooms. The
second section is devoted to the production of fungal
metabolites and enzymes representing value-added
products. In addition to antibiotics, alkaloids organic
acids, vitamins and industrial enzymes, which have
successfully been in use for decades, it is also dedicated
to fungal metabolites, such as insecticidal and
nematicidal compounds, immunosurppressants and
flavors with promising biotechnological potential. In the
next section, the recent developments in fungal
biotransformation of small molecules, the bioconversion
of lignocelluloses as well as the use of fungi in metal
recovery are presented. The final part introduces some
innovative new trends in the field of applied mycology:
the preparation of fungal bioherbicides, recent genomic
approaches for the identification of biopolymer degrading
enzymes, current developments in using oxidative
enzymes from fungi as well as new attempts to transfer
fungal remediation technologies into practice.

The aim of this book is to disseminate the most
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recent research in science and technology against
microbial pathogens presented at the first edition of
the ICAR Conference Series (ICAR2010) held in
Valladolid, Spain, in November 2010. This volume is
a compilation of 86 chapters written by active
researchers that offer information and experiences
and afford critical insights into anti-microbe
strategies in a general context marked by the threat
posed by the increasing antimicrobial resistance of
pathogenic microorganisms. “Anti” is here taken in a
wide sense as “against cell cycle, adhesion, or
communication”, and when harmful for the human
health (infectious diseases, chemotherapy etc.) and
industry or economy (food, agriculture, water
systems etc.) The book examines this interesting
subject area from antimicrobial resistance
(superbugs, emerging and re-emerging pathogens
etc.), to the use of natural products or microbes
against microbial pathogens, not forgetting
antimicrobial chemistry, physics and material
science. Readers will find in a single volume, up-todate information of the current knowledge in
antimicrobial research. The book is recommended
for researchers from a broad range of academic
disciplines that are contributing in the battle against
harmful microorganisms, not only those more
traditionally involved in this research area
(microbiologists, biochemists, geneticists, clinicians
etc.), but also experimental and
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theoretical/computational chemists, physicists or
engineers. Contents:Antimicrobial Peptides:A new
class of Scots pine antimicrobial proteins, which act
by binding ?-glucan (Sanjeewani Sooriyaarachchi,
Adrian Suárez Covarrubias, Wimal Ubhayasekera,
Frederick O Asiegbu and Sherry L
Mowbray)Antimicrobial aza-?3-peptides: Structureactivity relationship? (B Legrand, M Laurencin, C
Zatylny-Gaudin, J Henry, A Bondon and M Baudy
Floc'h)Differential antimicrobial activities of Human
Beta-Defensins against Methicillin Resistant (MRSA)
and Methicillin sensitive (MSSA) Staphylococcus
aureus (N D S Herathge, J T George and D A
Rowley)Non-antibiotics Biocides:Evaluation of
biocidal activity of Evolyse, a disinfectant based on
hydrogen peroxide and silver nitrate (M Barbara
Pisano, V Altana, M Elisabetta Fadda, L Mura, M
Deplano and S Cosentino)Increased resistance to
detergent in Enterococcus faecalis (Jacqueline
Keyhani and Ezzatollah Keyhani)Legionella
pneumophila isolation rate in a Spanish hospital preand post-installation of an electrochemical activation
system for potable water disinfection (Jose-Maria
Rivera, Juan-Jose Granizo, Jose-Maria Aguiar, Ana
Vos-Arenilla, Maria-Jose Giménez and Lorenzo
Aguilar)Antimicrobial Evaluation: Clinical and Preclinical Trials:Adherence to ART and its associated
factors among HIV Aids Patients in Addis Ababa
(Ezra Muluneh)Effectiveness and safety of
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miconazole with hydrocortisone (Daktacort) feminine
care cream in the treatment of vulvar candidiasis (J
Perez-Peralta and G Balaccua)Natural Products:
Terrestrial and Marine Organisms:Analysis of the
2-Phenylethyl isothiocyanate present in Brassica
leaves and their potential application as antimicrobial
agent against bacteria strains isolated from Human
and Pig gastrointestinal tracts (A Aires, C Dias, R N
Bennett, E A S Rosa and M J
Saavedra)Antimicrobial effect of carvacrol on
Escherichia coli K12 growth at different temperatures
(C M Belda-Galbis, A Martínez and D
Rodrigo)Bacteriostatic effect of cocoa powder rich in
polyphenols to control Cronobacter sakazakii
proliferation on infant milk formula (M C Pina-Pérez,
D Rodrigo and A Martínez-López)Antimicrobial
Surfaces. Biofilms. Quorum Sensing. Consumer
Products:Antimicrobial active packaging films based
on sorbic acid (C Hauser, J Wunderlich and G
Ziegleder)Bacteriophages actions on Salmonella
Enteritidis biofilm (A A Ferreira, R C S Mendonça, H
M Hungaro, M M Carvalho and J A M
Pereira)Biocompatibility and antibacterial property of
cold sprayed ZnO/Titanium composite coating
(Noppakun Sanpo, Chen Hailan, Kelvin Loke, Koh
Pak Keng, Philip Cheang, C C Berndt and K A
Khor)Methods and Techniques. Mechanisms of
Action. Physics:A new approach for detection of
bacterial contamination in cooling lubricants (D
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Oberschmidt, A Spielvogel, C Hein, J E Langbein, D
Lorenz, U Stahl and E Uhlmann)Development of a
liquid-medium assay for screening antimicrobial
natural products against marine bacteria (M Geiger,
J Dupont, O Grovel, Y F Pouchus and P
Hess)Experimental planning can help to optimize the
selective photoinactivation of microorganisms (J R
Perussi, P L Fernandes, C Bernal and H
Imasato)Resistance and Susceptibility:A 3-year
review on the profile of multidrug-resistant Gramnegative in a tertiary teaching hospital inMalaysia (H
Habsah, Z Z Deris, M Zeehaida, A R Zaidah, H Siti
Asma' and I Nabilah)Antimicrobial susceptibility in
clinical isolates of Staphylococcus aureus harbouring
of mecA and lukFS-PV genes in Northern Portugal
(N Silva, C Prudêncio, C Tomaz and R
Fernandes)Antimicrobial susceptibility profile and
effect of stem bark extracts of Curtisia dentata on
multi-drug resistant verotoxic Escherichia coli and
Acinetobacter spp. isolates obtained from water and
wastewater samples (Hamuel James Doughari,
Patrick Alois Ndakidemi, Izanne Susan Human and
Spinney Benade)Chemistry:Antimicrobial cyclic
pseudopeptides including Aza-?3-amino acids (M
Laurencin, B Legrand, L Mouret, A Bondon, Y Fleury
and M Baudy Floc'h)Effect of paracetamol on the
pharmacokinetics of cephalexin in dogs (N A Afifi, M
Atef, K Abo-El-Sooud and N ElMokadem)Importance of the C9 absolute
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configuration for the antifungal activity of natural and
semisynthetic sesquiterpenes (M Derita, M Di Liberto
and S Zacchino)Antimicrobial Microbes and Viruses.
Biosynthesis of Antibiotics:Antimicrobial properties of
Lactobacillus plantarum Tensia (DSM 21380) and
Inducia (DSM 21379) (M Rätsep, P Hütt, R Avi, M
Utt and E Songisepp)Cell growth control by tRNase
ribotoxins from bacteria and yeast (Eyemen Kheir,
Christian Bär, Daniel Jablonowski and Raffael
Schaffrath)Comparison of anti-listerial effect
spectrum of bacteriocins (Selin Kalkan, Emel Ünal
and Zerrin Erginkaya)and other papers Readership:
Professionals - microbiologists, biochemists,
geneticists, clinicians, chemists, physicists,
engineers. Keywords:Antimicrobial
Research;Antimicrobial Resistance;Antimicrobial in
Natural Products;Antimicrobial
Microbes;Antimicrobial Materials Science and
Surface Chemistry;Microbial
Pathogens;Antibacterial;Antifungal;ICAR2010
Conference Proceedings Book;Mendez-VilasKey
Features:The book examines this interesting subject
area from antimicrobial resistance (superbugs,
emerging and re-emerging pathogens etc.), to the
use of natural products or microbes against microbial
pathogens, not forgetting the antimicrobial chemistry,
physics and material scienceReaders will be able to
find updated information of the current knowledge in
antimicrobial research
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This guide covers classes of natural products in
medicine, whether derived from plants, microorganisms or animals. Structured according to
biosynthetic pathway, it is written from a chemistrybased approach.
Bacterial infections cause millions of deaths globally,
particularly in children and the elderly, and four of
the 10 leading causes of death are infectious
diseases in low- and middle-income countries. The
continuous use of antibiotics has resulted in multiresistant bacterial strains all over the world, such as
Community-associated Methicillin-resistant
Staphylococcus aureus (MRSA), extended-spectrum
?-lactamases (ESBLs), and, as expected, hospitals
have become breeding grounds for humanassociated microorganisms, especially in critical care
units.
Trichoderma is a genus of fungi that are present in
all soils, where they are the most prevalent
culturable fungi. They are also the most successful
biofungicides used in today's agriculture. These
green-colored fungi are well known for their
antifungal and plant-growth-stimulating effects. This
book provides comprehensive information on
Trichoderma and its use in medical, agricultural and
industrial applications. Section I focuses mainly on
identification of Trichoderma species, and Section II
is concerned with Trichoderma as a biological
control agent. Chapters in these sections cover
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topics ranging from taxonomic status and
biodiversity to biochemical analysis and bio-control
application.
Generally the nanometer scale covers from 1 to 100
nm while discussing the nanomaterials.
Nanomaterials have very high potency and emerge
with large applications piercing through all the
discipline of knowledge, leading to industrial and
technological growth. Nanotechnology is a
multidisciplinary science that has its roots in fields
such as colloidal science, device physics, and
biomedical and supramolecular chemistry. The main
objective of the book is to cover maximum areas
focusing on synthesis, characterization with various
microscopic techniques, and multiple applications.
This book is divided into two sections with Noncarbon Compounds and Carbon Compounds. The
synthesis, characterization, and applications of
metal, metal oxides, and metal hydroxide
nanoparticles are covered in the section Non-carbon
Compounds, while the section Carbon Compounds
focuses on the carbon nanotubes, graphite oxide,
graphene oxide, etc.
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