
what is a pigment biology
what is a pigment biology is a fascinating topic that explores the colored
substances found in living organisms, their molecular structure, biological
functions, and the vital roles they play in nature. Pigments are responsible
for the vivid hues in plants, animals, and microorganisms, shaping everything
from the green of leaves to the vibrant patterns of fish and birds. In
pigment biology, scientists investigate how pigments are produced, their
chemical properties, their ecological significance, and their impact on
health and disease. This article provides a comprehensive overview of pigment
biology, including the types of biological pigments, their mechanisms, key
roles in photosynthesis and camouflage, and their applications in
biotechnology and medicine. Readers will also discover the methods used to
study pigments, recent advancements, and common questions about pigment
biology. Whether you are a student, researcher, or someone curious about the
science of color in life, this guide offers valuable insights into what makes
pigments such an essential subject in biology.
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Understanding Pigment Biology

Pigment biology is the branch of science that studies colored compounds
produced by living organisms. Pigments are molecules that absorb specific
wavelengths of light and reflect others, resulting in visible colors. The
study of pigment biology delves into how these molecules are synthesized,
their chemical nature, and their distribution across different organisms.



Pigments are not just visually striking; they serve critical biological,
ecological, and evolutionary functions. They are integral to photosynthesis,
communication, mating, camouflage, and even protection against environmental
stressors. Pigment biology is an interdisciplinary field, merging
biochemistry, genetics, physiology, and ecology to unravel the secrets behind
natural coloration.

Types of Biological Pigments

Chlorophylls

Chlorophylls are the green pigments found predominantly in plants, algae, and
cyanobacteria. These pigments play a central role in photosynthesis by
capturing solar energy. Chlorophyll molecules are found in chloroplasts and
are essential for converting light energy into chemical energy.

Carotenoids

Carotenoids are a diverse group of yellow, orange, and red pigments present
in plants, fungi, and some animals. They assist in photosynthesis and provide
coloration to fruits, flowers, and leaves. Carotenoids also function as
antioxidants, protecting cells from damage.

Melanins

Melanins are brown to black pigments found in the skin, hair, feathers, and
eyes of many animals. These pigments offer protection against ultraviolet
radiation and play a role in determining skin and hair color in humans and
other species.

Anthocyanins

Anthocyanins are water-soluble pigments responsible for red, purple, and blue
colors in leaves, stems, flowers, and fruits. They belong to the flavonoid
group and have antioxidant properties, contributing to plant health and human
nutrition.

Phycobilins

Phycobilins are pigments found in cyanobacteria and red algae. They capture
light energy in wavelengths not absorbed by chlorophyll, broadening the range
of light usable for photosynthesis.



Chlorophylls: Green pigments vital for photosynthesis in plants and
algae

Carotenoids: Yellow, orange, and red pigments in plants and some animals

Melanins: Brown to black pigments in animals, offering UV protection

Anthocyanins: Red, purple, and blue pigments in plants, with antioxidant
properties

Phycobilins: Light-capturing pigments in cyanobacteria and red algae

Molecular Structure and Mechanism of Pigments

Chemical Composition

Biological pigments vary in their chemical structure. Chlorophylls contain a
porphyrin ring with a magnesium ion at the center, while carotenoids are
composed of long hydrocarbon chains with conjugated double bonds. Melanins
are complex polymers formed from the oxidation of tyrosine, and anthocyanins
are glycosides derived from anthocyanidins.

Light Absorption and Reflection

The molecular arrangement of pigments determines their ability to absorb
specific wavelengths of light. This selective absorption and reflection give
rise to distinct colors. For example, chlorophyll absorbs red and blue light,
reflecting green, while carotenoids absorb blue and green light, reflecting
yellow and orange.

Synthesis Pathways

Organisms synthesize pigments through biosynthetic pathways regulated by
enzymes and genetic factors. These pathways can be influenced by
environmental conditions, developmental stages, and evolutionary adaptations.

Roles and Functions of Pigments in Organisms

Photosynthesis and Energy Conversion

Pigments like chlorophyll are essential for capturing light energy and



initiating the process of photosynthesis. This enables plants and algae to
produce food and release oxygen, sustaining life on Earth.

Protection and Adaptation

Melanins provide protection from ultraviolet radiation and oxidative stress.
Carotenoids and anthocyanins act as antioxidants, minimizing cellular damage
from environmental factors.

Communication and Reproduction

Brightly colored pigments in flowers and fruits attract pollinators and seed
dispersers. Animal coloration, driven by pigments, is crucial for mate
selection, social signaling, and territorial displays.

Camouflage and Defense

Pigmentation helps organisms blend into their surroundings to avoid predators
or ambush prey. Some animals can change their coloration rapidly, adapting to
different environments for survival.

Pigments in Photosynthesis

Role of Chlorophyll

Chlorophyll is the primary pigment involved in photosynthesis. It absorbs
light most efficiently in the red and blue wavelengths, channeling this
energy into chemical reactions that synthesize glucose from carbon dioxide
and water.

Accessory Pigments

Carotenoids and phycobilins serve as accessory pigments, expanding the
spectrum of light that plants and algae can use for photosynthesis. These
pigments help maximize energy capture and protect against excess light.

Chlorophyll absorbs light and powers photosynthesis1.

Accessory pigments broaden the usable light spectrum2.

Pigments work together to optimize energy conversion3.



Pigments and Animal Adaptations

Coloration for Survival

Animal pigments contribute to coloration patterns that aid in camouflage,
warning coloration, and mimicry. These adaptations increase survival by
helping species evade predators or deter threats.

Pigment Variation and Evolution

Variation in pigmentation is driven by genetic mutations, environmental
pressures, and sexual selection. This diversity allows populations to adapt
to changing habitats and ecological niches.

Structural Colors vs. Pigment Colors

Some animals display colors through microscopic structures that refract
light, known as structural colors. Others rely on biological pigments for
coloration. Both mechanisms can coexist, creating striking visual effects.

Pigments in Human Health and Disease

Role of Melanin in Skin Protection

Melanin protects human skin from harmful ultraviolet radiation, reducing the
risk of DNA damage and skin cancer. Variations in melanin production account
for differences in skin, hair, and eye color.

Carotenoids in Nutrition

Carotenoids such as beta-carotene are important dietary antioxidants. They
support vision, immune function, and reduce the risk of chronic diseases.

Pigment Disorders

Disorders related to pigment production or distribution include albinism,
vitiligo, and hyperpigmentation. These conditions can affect appearance,
health, and quality of life.



Applications of Pigment Biology

Biotechnology and Industry

Pigments are used in biotechnology for the development of biosensors, natural
dyes, and colorimetric assays. In the food industry, natural pigments enhance
the appearance and nutritional value of products.

Medical and Pharmaceutical Uses

Pigments are utilized in medical diagnostics, imaging, and treatment. For
example, melanin-based nanoparticles are being studied for targeted drug
delivery and cancer therapy.

Environmental and Agricultural Applications

Understanding pigment biology aids in crop improvement, pest control, and
environmental monitoring. Pigments can serve as biomarkers for plant health
and stress responses.

Methods for Studying Pigments

Spectroscopy Techniques

Spectroscopy is widely used to analyze pigment absorption and emission
properties. Techniques such as UV-visible, fluorescence, and infrared
spectroscopy provide insights into molecular structure and function.

Chromatography

Chromatographic methods separate and identify pigments from biological
samples. High-performance liquid chromatography (HPLC) is commonly used to
quantify and characterize pigment mixtures.

Genetic and Molecular Analysis

Genetic engineering and molecular biology techniques help elucidate the
biosynthetic pathways and genetic regulation of pigment production in
organisms.



Recent Advances in Pigment Biology

Genetic Engineering of Pigments

Scientists are using genetic engineering to enhance pigment production in
plants and microorganisms. This has led to new sources of natural colors and
improved stress tolerance in crops.

Pigments as Biomarkers

Pigments are being explored as biomarkers for diseases, environmental
changes, and metabolic activity. Their unique spectral properties enable non-
invasive detection and monitoring.

New Discoveries in Marine Pigments

Research has revealed unique pigments in marine organisms, such as deep-sea
bacteria and algae, which possess novel structures and potential
biotechnological applications.

Q: What is pigment biology and why is it important?
A: Pigment biology is the study of colored molecules produced by living
organisms. It is important because pigments play essential roles in
photosynthesis, protection, adaptation, communication, and human health.

Q: Which are the main types of biological pigments?
A: The main types include chlorophylls, carotenoids, melanins, anthocyanins,
and phycobilins, each with distinct colors, structures, and biological
functions.

Q: How do pigments function in photosynthesis?
A: Pigments like chlorophyll absorb light energy, which drives the chemical
reactions of photosynthesis, enabling plants and algae to produce food and
oxygen.

Q: What is the role of melanin in humans?
A: Melanin protects the skin from ultraviolet radiation, determines skin,
hair, and eye color, and reduces the risk of DNA damage and skin cancer.



Q: Are pigments only responsible for coloration in
organisms?
A: No, pigments also participate in vital processes such as energy
conversion, protection against environmental stress, signaling, and
adaptation.

Q: How are pigments studied in the laboratory?
A: Pigments are studied using spectroscopy, chromatography, and genetic
analysis to determine their structure, function, and biosynthetic pathways.

Q: Can pigment biology be applied in biotechnology?
A: Yes, pigment biology is used in biotechnology for developing natural dyes,
biosensors, medical diagnostics, and crop improvement.

Q: What are pigment disorders in humans?
A: Pigment disorders include albinism, vitiligo, and hyperpigmentation, which
affect the production or distribution of pigments and can impact health.

Q: How do animals use pigments for survival?
A: Animals use pigments for camouflage, mimicry, warning coloration, and
social signaling, which help them evade predators and attract mates.

Q: What recent advances have been made in pigment
biology?
A: Advances include genetic engineering of pigments, use of pigments as
disease biomarkers, and discovery of new marine pigments with unique
properties.
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What is a Pigment in Biology? Unlocking the Colorful
Secrets of Life

Ever wondered why a chameleon changes color, why leaves turn crimson in autumn, or why your
skin tans in the sun? The answer lies in pigments, the colorful molecules that paint the world around
us and play crucial roles in biological processes. This comprehensive guide dives deep into the
fascinating world of biological pigments, exploring their structure, function, and significance in
various organisms. We'll unravel the mysteries behind their diverse roles, from photosynthesis to
camouflage, and provide a clear understanding of what makes these molecules so vital to life as we
know it.

H2: Defining Biological Pigments: More Than Just Color

What is a pigment in biology? Simply put, a pigment is a substance that absorbs specific
wavelengths of light while reflecting others. This selective absorption is what gives pigments their
characteristic color. The reflected wavelengths are what we perceive visually. However, the function
of a pigment extends far beyond mere aesthetics. Pigments are crucial players in many biological
processes, impacting everything from energy capture to protection from harmful radiation. They are
not merely dyes; they are active participants in the intricate workings of living organisms.

H2: Types of Biological Pigments: A Diverse Palette

The biological world boasts an astonishing array of pigments, each with its unique structure and
function. Some key categories include:

H3: Chlorophylls: The Powerhouses of Photosynthesis

Chlorophylls are arguably the most important pigments in the biological world. These green
pigments are found in plants, algae, and cyanobacteria, where they capture light energy during
photosynthesis. Different types of chlorophyll exist (e.g., chlorophyll a, chlorophyll b), each
absorbing slightly different wavelengths of light to maximize energy capture.

H3: Carotenoids: Protecting and Enhancing Photosynthesis

Carotenoids are a large group of pigments ranging in color from yellow to red and orange. They act
as accessory pigments in photosynthesis, absorbing light energy and transferring it to chlorophyll.
Importantly, they also function as antioxidants, protecting photosynthetic tissues from damage
caused by excess light energy. Think of the vibrant colors of autumn leaves – these are often due to
the carotenoids becoming visible as chlorophyll degrades.

H3: Anthocyanins: The Colorful Defenders of Plants

Anthocyanins are water-soluble pigments responsible for the red, purple, and blue colors in many
fruits, flowers, and leaves. While they don't directly participate in photosynthesis, they play a vital
role in attracting pollinators and seed dispersers. Furthermore, they offer protection against UV
radiation and herbivores.

H3: Melanins: Shielding Against UV Radiation



Melanins are dark-brown or black pigments found in animals, fungi, and bacteria. Their primary
function is to protect against harmful ultraviolet (UV) radiation from the sun. In humans, melanin
production determines skin color and provides a crucial defense against skin cancer.

H2: The Role of Pigments in Different Organisms

Pigments play diverse roles across the biological spectrum:

H3: Plants: Pigments are essential for photosynthesis, attracting pollinators, and protecting against
environmental stressors.

H3: Animals: Pigments are involved in camouflage, attracting mates, signaling, and protection from
UV radiation. Consider the vibrant plumage of birds, the warning colors of poisonous frogs, or the
changing hues of a chameleon – all driven by pigments.

H3: Microorganisms: Pigments play roles in photosynthesis (in some bacteria and algae), protection
from radiation, and in various metabolic processes.

H2: The Chemistry of Pigments: Structure and Function

The specific color and function of a pigment are directly related to its chemical structure. The
arrangement of atoms and the presence of specific chemical groups determine which wavelengths of
light are absorbed and reflected. The complex interplay of these factors results in the incredible
diversity of pigments found in nature. Understanding this chemistry is key to comprehending the
remarkable roles pigments play in biological systems.

H2: Research and Applications of Pigment Biology

Research into pigment biology continues to yield fascinating discoveries, with implications for
diverse fields:

Agriculture: Developing crops with enhanced photosynthetic efficiency.
Medicine: Understanding the role of pigments in disease and developing new treatments.
Cosmetics: Utilizing pigments for coloration and UV protection.
Biotechnology: Exploring the potential of pigments in various applications, such as bio-sensing and
bioimaging.

Conclusion:

Biological pigments are far more than just colorful molecules; they are essential components of life,
playing critical roles in photosynthesis, protection, communication, and more. Their remarkable
diversity and complex functions highlight the intricate beauty and efficiency of biological systems.
Continued research into pigment biology will undoubtedly reveal even more about their significance
and potential applications.

FAQs:



1. Can pigments be synthesized artificially? Yes, many pigments are synthesized artificially for use in
various industries, including paints, dyes, and cosmetics. However, these often lack the complexity
and precise functions of naturally occurring pigments.

2. How do pigments contribute to camouflage? Animals use pigments to match their surroundings,
making them less visible to predators or prey. This can involve adjusting pigment concentration or
distribution.

3. What happens when chlorophyll degrades? As chlorophyll breaks down, the underlying
carotenoids become visible, resulting in the yellow, orange, and red colors often seen in autumn
leaves.

4. Are all pigments beneficial? No, some pigments can be toxic or harmful. For example, some fungal
pigments can be carcinogenic.

5. What is the future of pigment research? Future research will likely focus on understanding the
complex interactions between pigments and other biological molecules, developing new applications
for pigments in biotechnology, and exploring the evolutionary history of pigment diversity.

  what is a pigment biology: Principles of Biology Lisa Bartee, Walter Shiner, Catherine
Creech, 2017 The Principles of Biology sequence (BI 211, 212 and 213) introduces biology as a
scientific discipline for students planning to major in biology and other science disciplines.
Laboratories and classroom activities introduce techniques used to study biological processes and
provide opportunities for students to develop their ability to conduct research.
  what is a pigment biology: Plant Pigments and Their Manipulation Kevin M. Davies, 2004
Plant pigments represent a large and active field of research that impacts fundamental studies of
plant function and gene expression, agriculture, the processing of foods and human health. Plant
Pigments and Their Manipulation provides a broad review of all the major plant pigment groups,
considering the underlying biology, genetic manipulation, and applications of plant pigments within
agriculture, food technology and human health. This text is directed at researchers and professionals
working in plant genetics, biochemistry, physiology and molecular biology.
  what is a pigment biology: The Biochemistry of Natural Pigments G. Britton, George Britton,
1983-03-10 This book describes the structures and properties of the main groups of natural
pigments.
  what is a pigment biology: Biological Perspectives on Human Pigmentation Ashley H. Robins,
2005-09-26 Skin color is perhaps the most decisive and abused physical characteristic of humankind.
This book presents a multidisciplinary overview of how and why human populations vary so
markedly in their skin color. The biological aspects of the pigment cell and its production of melanin
are reviewed. The functions of melanin in the skin, brain, eye and ear are considered, and the
common clinical abnormalities of pigmentation, such as albinism, are described and illustrated.
Detailed reflectance data from worldwide surveys of skin color are also presented. Next, historical
and contemporary backgrounds of the phenomenon are explored in relation to the so-called color
problem in society. Finally, the possible evolutionary forces that shape human pigmentation are
assessed.
  what is a pigment biology: Annual Plant Reviews, Plant Pigments and their Manipulation
Kevin Davies, 2009-02-12 Annual Plant Reviews, Volume 14 It is difficult to over-state the
importance of plant pigments in biology. Chlorophylls are arguably the most important organic
compounds on earth, as they are required for photosynthesis. Carotenoids are also necessary for the
survival of both plants and mammals, through their roles in photosynthesis and nutrition,
respectively. The other plant pigment groups, such as flavonoids and betalains, have important roles



in both the biology of plants and the organisms with which plants interact. This book provides an
overview of pigment chemistry and biology, together with an up-to-date account of the biosynthesis
of pigments and the modification of their production using biotechnology. The chapters cover a wide
scope of pigmentation research - from the importance of structural diversity in generating the range
of colours seen in plants, through to improving human health properties of crops by increasing
pigment levels in transgenic plants. The volume is directed at researchers and professionals in plant
biochemistry, molecular biology and genetics.
  what is a pigment biology: Pigments, Pigment Cells and Pigment Patterns Hisashi Hashimoto,
Makoto Goda, Ryo Futahashi, Robert Kelsh, Toyoko Akiyama, 2021-07-05 This book comprehensively
summarizes the biological mechanisms of coloration and pattern formation of animals at molecular
and cellular level, offering up-to-date knowledge derived from remarkable progress in the last 10
years. The brilliant coloration, conspicuous patterns and spectacular color changes displayed by
some vertebrates and invertebrates are generally their strategies of the utmost importance for
survival. Consists of mainly three parts, starts with introductory chapter, such as Pigments and
Pigment Organelles, Developmental Genetics of Pigment Cell Formation, Adult Pigment Patterns,
and Color Changes, this book introduces new pigment compounds in addition to classically known
pigments and organelles, explains how the generation of multiple types of pigment cell is genetically
controlled, describes the mechanisms underlying the zebrafish stripe formation as well as other
animals and also summarizes the mechanism of physiological and morphological color changes of
teleost, amphibian and cephalopod. Written by experts in the field, this book will be essential
reading for graduate students and researchers in biological fields who are interested in
pigmentation mechanisms of animals.
  what is a pigment biology: Phenotyping Crop Plants for Physiological and Biochemical Traits
P. Sudhakar, P. Latha, PV Reddy, 2016-04-05 Phenotyping Crop Plants for Physiological and
Biochemical Traits presents a proven range of methodologies and practices for effective, efficient,
and appropriate typing of crop plants. By addressing the basic principles and precautions needed
when conducting crop-based experiments, this book guides the reader in selecting the appropriate
method based on the growing environment, whether greenhouse, pot, field, or liquid (hydroponic).
By addressing the quantification of seed traits related to growth experiments, including their
viability and vigor, this book presents methodology options for optimum yield based on potential
abiotic stresses. - Discusses various methods that can contribute to phenotyping of crop plants for
various physiological and biochemical traits - Presents reliable techniques for phenotyping or
quantifying plant characters during varied climatic conditions - Provides insights for selecting
appropriate methodologies for specific crop growing situations - Identifies the most appropriate
protocols and methods for analyzing crop traits
  what is a pigment biology: Bio-pigmentation and Biotechnological Implementations Om V.
Singh, 2017-08-07 Recent technological advances have provided unique opportunities for the
exploration of alternatives to the industrial use of chemically produced synthetic colors. The most
promising developments in this area have been in bio-pigmentation derived from microorganisms.
This groundbreaking book reviews the current state of the science of bio-pigmentation, providing
important insights into the molecular mechanisms of microbial biosynthesis of industrial pigments.
Featuring contributions by leading researchers from both industry and academe, it explores the
latest advances in the use of bio-pigments as safe, sustainable alternatives to chemically synthesized
pigments, and provides extensive coverage the most promising sources of bio-pigments within the
food, feed, and pharmaceutical industries. • Proposes microbial uniqueness of coloration in variety
of food, feed and pharmaceuticals • Covers the basic science behind bio-pigmentation as well as the
latest advances in the field • Describes detection strategies for screening and identifying color
producing microorganisms under varying environmental conditions • Provides an exhaustive review
of the literature on color producing extremophiles and offers fascinating insights into color
production as a stress response in extremophiles • Explores microbial molecular mechanisms of
color production, with special coverage of color production as secondary metabolites under



environmental stress Bio-pigmentation and Biotechnological Implementations is required reading for
professionals and post-doctoral students of microbiology, applied microbiology, food microbiology,
food science, and food biochemistry. It is a valuable working resource for scientists working in
color-dependent food, feed, and pharmaceuticals.
  what is a pigment biology: The Pigmentary System James J. Nordlund, Raymond E. Boissy,
Vincent J. Hearing, Richard A. King, William S. Oetting, Jean-Paul Ortonne, 2008-04-15 The most
comprehensive and integrated book on pigmentation The Pigmentary System, Second Edition,
gathers into one convenient, all-inclusive volume a wealth of information about the science of
pigmentation and all the common and rare clinical disorders that affect skin color. The two parts,
physiology (science) and pathophysiology (clinical disorders), are complementary and annotated so
that those reading one part can easily refer to relevant sections in the other. For the clinician
interested in common or rare pigment disorders or the principles of teaching about such disorders,
this book provides an immediate and complete resource on the biologic bases for these disorders.
For the scientist studying the biology of melanocyte function, the book provides a list of disorders
that are related to basic biological functions of melanocytes. New features of this Second Edition
include: Completely new section on the basic science of pigmentation – explaining the integration of
melanocyte functions with other epidermal cells and with various organ systems like the immune
system New chapters on pigmentary disorders related to intestinal diseases, the malignant
melanocyte, benign proliferations of melanocytes (nevi) and phototherapy with narrow band UV All
clinical chapters include the latest genetic findings and advances in therapy More than 400 color
images of virtually all clinical disorders The book is ideal for all dermatologists and especially those
interested in disorders of pigmentation. It is of particular use for pediatric dermatologists and
medical geneticists caring for patients with congenital and genetic pigmentary disorders. This
authoritative volume will fill the gap for dermatology training programs that do not have local
experts on pigmentation. Basic and cosmetic scientists studying pigmentation and melanocytes will
find the science and clinical correlations very useful in showing human significance and relevance to
the results of their studies.
  what is a pigment biology: Concepts of Biology Samantha Fowler, Rebecca Roush, James
Wise, 2023-05-12 Black & white print. Concepts of Biology is designed for the typical introductory
biology course for nonmajors, covering standard scope and sequence requirements. The text
includes interesting applications and conveys the major themes of biology, with content that is
meaningful and easy to understand. The book is designed to demonstrate biology concepts and to
promote scientific literacy.
  what is a pigment biology: Pigment of the Imagination Linda C. Sage, 2012-12-02 Pigment of
the Imagination chronicles the story of phytochrome, the bright-blue photoreversible pigment
through which plants constantly monitor the quality and presence of light. The book begins with
work that led to the discovery of phytochrome and ends with the latest findings in gene regulation
and expression. The phytochrome story provides a paradigm for the process of scientific discovery.
This book should thus be of interest to scientists who work on phytochrome and related subjects in
plant science, as well as to all scientists and science historians interested in how a scientific
research field begins, develops, and matures.Documents the science and history of phytochrome
research over an 80 year spanCombines information from scientific literature, archival documents,
and in-person inteviewsDescribes in scholarly and readable style an elegant example of biological
discoveryAccessible to researchers and students in all areas of science and history of science
  what is a pigment biology: Phytoplankton Pigments Suzanne Roy, Carole A. Llewellyn, Einar
Skarstad Egeland, Geir Johnsen, 2011-10-27 Pigments act as tracers to elucidate the fate of
phytoplankton in the world's oceans and are often associated with important biogeochemical cycles
related to carbon dynamics in the oceans. They are increasingly used in in situ and remote-sensing
applications, detecting algal biomass and major taxa through changes in water colour. This book is a
follow-up to the 1997 volume Phytoplankton Pigments in Oceanography (UNESCO Press). Since
then, there have been many advances concerning phytoplankton pigments. This book includes recent



discoveries on several new algal classes particularly for the picoplankton, and on new pigments. It
also includes many advances in methodologies, including liquid chromatography-mass spectrometry
(LC-MS) and developments and updates on the mathematical methods used to exploit pigment
information and extract the composition of phytoplankton communities. The book is invaluable
primarily as a reference for students, researchers and professionals in aquatic science,
biogeochemistry and remote sensing.
  what is a pigment biology: Molecular Biology of the Cell , 2002
  what is a pigment biology: Cells: Molecules and Mechanisms Eric Wong, 2009 Yet another
cell and molecular biology book? At the very least, you would think that if I was going to write a
textbook, I should write one in an area that really needs one instead of a subject that already has
multiple excellent and definitive books. So, why write this book, then? First, it's a course that I have
enjoyed teaching for many years, so I am very familiar with what a student really needs to take away
from this class within the time constraints of a semester. Second, because it is a course that many
students take, there is a greater opportunity to make an impact on more students' pocketbooks than
if I were to start off writing a book for a highly specialized upper- level course. And finally, it was fun
to research and write, and can be revised easily for inclusion as part of our next textbook, High
School Biology.--Open Textbook Library.
  what is a pigment biology: Pigments in Vegetables Jeana Gross, 2012-12-06
  what is a pigment biology: Photosynthesis Nafees A. Khan, 2014 Photosynthesis is a
well-regulated process utilising solar energy for storage as chemical energy to meet the plants
metabolic needs. It is the key phenomenon that augments plant growth and development under all
conditions and is considered as the ultimate source of life for all plant and human life. Although the
basic processes of photosynthesis and their importance to the agricultural system for food security
have been recognised about two centuries ago, there is an increasing need for intense research
considering the population explosion. This title explores functional genomics, physiological
processes, and environmental issues relating to photosynthesis.
  what is a pigment biology: Melanins and Melanogenesis Giuseppe Prota, 2012-12-02 This
volume covers all aspects of melanin pigmentation, providing a concise, comprehensive picture of
new knowledge gained at the frontiers of research. It draws heavily on the author's 30-year activity
in the field and his continuing work with specialists of widely diverse disciplines. The core of the
volume deals with the structure, physicochemical properties, and biosynthesis of the major classes
of melanin pigments, including neuromelanins. Further discussions include the biology of the various
types of pigment-producing cells, the structure and mode of action of tyrosinase, and the chemistry
of urinary melanogens and their biomedical applications as metabolic markers of melanocyte
activity, especially for the follow-up of malignant melanoma. Finally, the volume considers progress
in the photobiology and photochemistry of melanins, with special emphasis on the controversial role
of these pigments in skin photoprotection. Melanins and Melanogenesis is ideally suited as a basic
guide for newcomers, and a handy source of specific information for practitioners in academic,
medical, and industrial settings.
  what is a pigment biology: Living Color Nina G. Jablonski, 2012-09-27 Living Color is the first
book to investigate the social history of skin color from prehistory to the present, showing how our
body’s most visible trait influences our social interactions in profound and complex ways. In a
fascinating and wide-ranging discussion, Nina G. Jablonski begins with the biology and evolution of
skin pigmentation, explaining how skin color changed as humans moved around the globe. She
explores the relationship between melanin pigment and sunlight, and examines the consequences of
rapid migrations, vacations, and other lifestyle choices that can create mismatches between our skin
color and our environment. Richly illustrated, this book explains why skin color has come to be a
biological trait with great social meaning— a product of evolution perceived by culture. It considers
how we form impressions of others, how we create and use stereotypes, how negative stereotypes
about dark skin developed and have played out through history—including being a basis for the
transatlantic slave trade. Offering examples of how attitudes about skin color differ in the U.S.,



Brazil, India, and South Africa, Jablonski suggests that a knowledge of the evolution and social
importance of skin color can help eliminate color-based discrimination and racism.
  what is a pigment biology: The Human Photosynthesis Arturo Herrera, 2017-07-09 The
concept of Photosynthesis (building-up something using the Energy of light) is presently applied only
to the plants kingdom. However the unraveling of the intrinsic property of melanin to split and
re-form the water molecule breaks the paradigm. During a study about the three main causes of
blindness initiated in 1990 in Aguascalientes, Mexico; Dr. Solis Herrera found the previously
unknown capacity of melanin molecule to absorb photonic energy, dissipating it in a unique manner:
splitting the water molecule. The very first step of life in plants and humans is practically the same:
the dissociation of the water molecule.
  what is a pigment biology: Fungal Pigments Laurent Dufossé, Yanis Caro, Mireille Fouillaud,
2018-03-23 This book is a printed edition of the Special Issue Fungal Pigments that was published in
JoF
  what is a pigment biology: Encyclopedia of Astrobiology Ricardo Amils, Muriel Gargaud, José
Cernicharo Quintanilla, Henderson James Cleaves, William M. Irvine, Daniele Pinti, Michel Viso,
2021-01-14 The interdisciplinary field of Astrobiology constitutes a joint arena where provocative
discoveries are coalescing concerning, e.g. the prevalence of exoplanets, the diversity and hardiness
of life, and its increasingly likely chances for its emergence. Biologists, astrophysicists, biochemists,
geoscientists and space scientists share this exciting mission of revealing the origin and
commonality of life in the Universe. The members of the different disciplines are used to their own
terminology and technical language. In the interdisciplinary environment many terms either have
redundant meanings or are completely unfamiliar to members of other disciplines. The Encyclopedia
of Astrobiology serves as the key to a common understanding. Each new or experienced researcher
and graduate student in adjacent fields of astrobiology will appreciate this reference work in the
quest to understand the big picture. The carefully selected group of active researchers contributing
to this work and the expert field editors intend for their contributions, from an internationally
comprehensive perspective, to accelerate the interdisciplinary advance of astrobiology.
  what is a pigment biology: Pigments from Microalgae Handbook Eduardo Jacob-Lopes, Maria
Isabel Queiroz, Leila Queiroz Zepka, 2020-08-08 The Pigments from Microalgae Handbook presents
the current state of knowledge on pigment production using microalgae-based processes, and covers
both the scientific fundamentals of this technology and its practical applications. It addresses
biology, chemistry, biochemistry, analysis and engineering aspects, as well as applications of natural
pigments in photosynthetic organisms. The book also describes the analytical procedures associated
with the characterization of pigments and the engineering aspects of microalgal pigment production.
It considers the three major classes of pigments(chlorophylls, carotenoids and phycobiliproteins)
produced and surveys the main commercial applications of these chemicals. The book offers a
valuable source of information for industrial researchers and practitioners in industrial
biotechnology, as it covers various engineering aspects of microalgal pigment production, such as
bioreactors and bioprocesses, industrial extraction processes, and the bioeconomy of production
including life-cycle assessment. The book will also be of interest to undergraduate and graduate
students of biochemistry, food chemistry, and industrial microbiology.
  what is a pigment biology: Plant Pigments Trevor Walworth Goodwin, 1988 The biochemistry
of plant pigments attracts continuing interest and research from a wide range of pure and applied
biochemists and plant scientists. In many areas the first two editions of Professor Goodwin's
Chemistry and Biochemistry of Plant Pigments have been overtaken by research and the need for a
new, up-to-date summary has become pressing. This new book was conceived in response to this
need. The burgeoning literature mitigates against a comprehensive treatment. Instead Professor
Goodwin has identified seven topics which represent growing points in plant pigment research and
has invited experts to prepare critical reviews of recent developments in them. The resulting book is
an essential companion to the earlier volumes and will ensure that workers in this field are
absolutely up to date with the latest thinking.



  what is a pigment biology: Flavonoids José Justino, 2017-08-23 Flavonoids are abundant
secondary metabolites found in plants and fungi that have various roles in these organisms,
including pigmentation, cell signalling, plant defence and inter-organism communication. Due to
their abundance in nature, flavonoids are also important components of the human diet, and the last
four decades have seen an intense study focused on the structure characterization of flavonoids and
on their roles in mammal metabolism. This book reviews most of the well-established activities of
flavonoids, and we also present more recent research studies on the area of flavonoids, including the
chemical aspects of structure characterization of flavonoids, the biosynthesis of flavonoids in model
plants as well as their role in abiotic stress situations and in agriculture, the role of flavonoids in
metabolism and health and their importance in foods, from consumption to their use as bioactive
components.
  what is a pigment biology: Biology for AP ® Courses Julianne Zedalis, John Eggebrecht,
2017-10-16 Biology for AP® courses covers the scope and sequence requirements of a typical
two-semester Advanced Placement® biology course. The text provides comprehensive coverage of
foundational research and core biology concepts through an evolutionary lens. Biology for AP®
Courses was designed to meet and exceed the requirements of the College Board’s AP® Biology
framework while allowing significant flexibility for instructors. Each section of the book includes an
introduction based on the AP® curriculum and includes rich features that engage students in
scientific practice and AP® test preparation; it also highlights careers and research opportunities in
biological sciences.
  what is a pigment biology: Algae and Cyanobacteria in Extreme Environments Joseph
Seckbach, 2007-09-25 This collection of essays is devoted to algae that are unexpectedly found in
harsh habitats. The authors explain how these algae thrive in various temperature ranges, extreme
pH values, salt solutions, UV radiation, dryness, heavy metals, anaerobic niches, various levels of
illumination, and hydrostatic pressure. Not only do the essays provide clues about life on the edges
of the Earth, but possibly elsewhere in the universe as well.
  what is a pigment biology: Sustainable Production of Bioactive Pigments Wee Sim Choo,
Laurent Dufossé, Lourdes Morales-Oyervides, 2021-05-24
  what is a pigment biology: Chlorophylls and Bacteriochlorophylls Bernhard Grimm,
Robert J. Porra, Wolfhart Rüdiger, Hugo Scheer, 2007-03-14 The first dedicated new work since
1991, this book reviews recent progress and current studies in the chemistry, metabolism and
spectroscopy of chlorophylls, bacteriochlorophylls and their protein complexes. Also discussed is
progress on the applications of chlorophylls as photosensitizers in photodynamic therapy of
cancerous tumours, and as molecular probes in biochemistry, medicine, plant physiology, ecology
and geochemistry. Each section offers an introductory overview followed by concise, focused and
fully-referenced chapters written by experts.
  what is a pigment biology: Biological Pigments—Advances in Research and Application:
2013 Edition , 2013-06-21 Biological Pigments—Advances in Research and Application: 2013
Edition is a ScholarlyEditions™ book that delivers timely, authoritative, and comprehensive
information about Retinal Pigments. The editors have built Biological Pigments—Advances in
Research and Application: 2013 Edition on the vast information databases of ScholarlyNews.™ You
can expect the information about Retinal Pigments in this book to be deeper than what you can
access anywhere else, as well as consistently reliable, authoritative, informed, and relevant. The
content of Biological Pigments—Advances in Research and Application: 2013 Edition has been
produced by the world’s leading scientists, engineers, analysts, research institutions, and
companies. All of the content is from peer-reviewed sources, and all of it is written, assembled, and
edited by the editors at ScholarlyEditions™ and available exclusively from us. You now have a source
you can cite with authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.
  what is a pigment biology: Encyclopedia of Food Chemistry , 2018-11-22 Encyclopedia of Food
Chemistry, Three Volume Set is the ideal primer for food scientists, researchers, students and young



professionals who want to acquaint themselves with food chemistry. Well-organized, clearly written,
and abundantly referenced, the book provides a foundation for readers to understand the principles,
concepts, and techniques used in food chemistry applications. Articles are written by international
experts and cover a wide range of topics, including food chemistry, food components and their
interactions, properties (flavor, aroma, texture) the structure of food, functional foods, processing,
storage, nanoparticles for food use, antioxidants, the Maillard and Strecker reactions, process
derived contaminants, and the detection of economically-motivated food adulteration. The
encyclopedia will provide readers with an introduction to specific topics within the wider context of
food chemistry, as well as helping them identify the links between the various sub-topics. Offers
readers a comprehensive understanding of food chemistry and the various connections between the
sub-topics Provides an authoritative introduction for non-specialists and readers from undergraduate
levels and upwards Meticulously organized, with articles structured logically based on the various
elements of food chemistry
  what is a pigment biology: Plant Growth and Regulation Diah Ratnadewi, Dr. Hamim,
2018-12-05 Plant Growth and Regulation - Alterations to Sustain Unfavorable Conditions consists of
five chapters written by scientists from different parts of the world, who are experts in their
respective focuses of research. The topics cover the physical growth and physiological and genetic
alterations in plants, particularly under environmental stress conditions. The storyline of this book
starts from the plant community, followed by cellular and ultrastructural phenomenes occurring
within the plant in its interaction with the environment, and ends with elucidation of chloroplast's
DNAs, their transfer to the nucleus, and the genetic engineering technology applicable for plant
adaptation to changing environmental conditions. This book is aimed at attracting the attention of
students, teachers, as well as scientists who have a similar focus of study or interest. It contains
advanced studies in the respective chapters.
  what is a pigment biology: Pigment Cell Biology Myron Gordon, 2013-10-22 Pigment Cell
Biology provides information on the growth of the pigment cell throughout its life cycle. This book
explains how the pigment cell synthesizes its melanin. Organized into 34 chapters, this book begins
with an overview of the factors that involved in governing the unique color pattern formation for
three species of salamander. This text then explores the cranial and the caudal sections of the
medullary plate that contribute to the pigment development of the head and the tail of amphibians.
Other chapters consider the difference in the pituitary output of black and white axolotls. This book
discusses as well the slow progress in the definition of the roles of the pituitary hormones in
melanogenesis. The final chapter deals with a group of pigments that are derived by oxidation from
tryptophan. This book is a valuable resource for embryologists, geneticists, histologists,
physiologists, cytochemists, and endocrinologists. Comparative pathologists, biophysicists, and
biochemists will also find this book useful.
  what is a pigment biology: The Chlorophylls Leo P. Vernon, Gilbert R. Seely, 2014-06-28 The
Chlorophylls reviews developments in study of chlorophylls, and at the same time summarizes the
state of knowledge in the more established areas of the physics, chemistry, and biology of
chlorophylls. The book is organized into four sections. The first section deals with the chlorophylls as
chemical entities, and treats their isolation, analysis, chemistry, and synthesis. The second concerns
chlorophylls in real and colloidal solution and in the solid state in vitro, and includes the effects of
aggregation on visible, infrared, and NMR spectral properties. The third section treats the
biosynthesis, organization, and properties of chlorophylls in the plant and bacterial cell, and the
fourth is concerned with the photochemical and photophysical behavior of chlorophylls in vitro and
in vivo. It is hoped that this work will help those investigating selected aspects of chlorophyll to keep
abreast of other methods and approaches, and will provide the interested scientist with a modern,
conceptually organized treatment of the subject.
  what is a pigment biology: Biological Pigments—Advances in Research and Application:
2012 Edition , 2012-12-26 Biological Pigments—Advances in Research and Application: 2012
Edition is a ScholarlyEditions™ eBook that delivers timely, authoritative, and comprehensive



information about Biological Pigments. The editors have built Biological Pigments—Advances in
Research and Application: 2012 Edition on the vast information databases of ScholarlyNews.™ You
can expect the information about Biological Pigments in this eBook to be deeper than what you can
access anywhere else, as well as consistently reliable, authoritative, informed, and relevant. The
content of Biological Pigments—Advances in Research and Application: 2012 Edition has been
produced by the world’s leading scientists, engineers, analysts, research institutions, and
companies. All of the content is from peer-reviewed sources, and all of it is written, assembled, and
edited by the editors at ScholarlyEditions™ and available exclusively from us. You now have a source
you can cite with authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.
  what is a pigment biology: Skin Cancer and UV Radiation Peter Altmeyer, Klaus Hoffmann,
Markus Stücker, 2012-12-06 UV radiation is recognized as the major risk factor for skin can cer. For
the last three decades the incidence and mortality of skin cancer have been increasing steadily in
almost all parts of the world. Unfortunately, there have been very few advances in the management
and treatment of skin cancer. In comparison to other malignant tumors, skin cancer offers the
unique opportuni ty to identify this tumor at an early stage. Thus, there is strong interest in
preventing death by early diagnosis and prompt treat ment. The proceedings of the International
Congress on Skin Cancer and UV Radiation which was held in Bochum Germany in October 1996,
reflect the newest scientific standards in the field of skin cancer. The conference in Bochum was a
platform for leading scientists from all over the world to discuss the complexity and diversity of UV
radiation in its interaction with the skin. Starting with basic science like physiology, immunology,
and molecular biochemistry of the skin as influenced by UV radiati on, the book presents a profound
survey into the field of skin can cer by focusing on the latest scientific results in prevention, early
detection, treatment, and epidemiology. The congress in Bochum in 1996 was organized to provide a
starting point for coordinated European strategies against skin cancer with internationally renown
scientists.
  what is a pigment biology: In the Light of Evolution National Academy of Sciences, 2007 The
Arthur M. Sackler Colloquia of the National Academy of Sciences address scientific topics of broad
and current interest, cutting across the boundaries of traditional disciplines. Each year, four or five
such colloquia are scheduled, typically two days in length and international in scope. Colloquia are
organized by a member of the Academy, often with the assistance of an organizing committee, and
feature presentations by leading scientists in the field and discussions with a hundred or more
researchers with an interest in the topic. Colloquia presentations are recorded and posted on the
National Academy of Sciences Sackler colloquia website and published on CD-ROM. These Colloquia
are made possible by a generous gift from Mrs. Jill Sackler, in memory of her husband, Arthur M.
Sackler.
  what is a pigment biology: Biological Pigments: Advances in Research and Application: 2011
Edition , 2012-01-09 Biological Pigments: Advances in Research and Application: 2011 Edition is a
ScholarlyEditions™ eBook that delivers timely, authoritative, and comprehensive information about
Biological Pigments. The editors have built Biological Pigments: Advances in Research and
Application: 2011 Edition on the vast information databases of ScholarlyNews.™ You can expect the
information about Biological Pigments in this eBook to be deeper than what you can access
anywhere else, as well as consistently reliable, authoritative, informed, and relevant. The content of
Biological Pigments: Advances in Research and Application: 2011 Edition has been produced by the
world’s leading scientists, engineers, analysts, research institutions, and companies. All of the
content is from peer-reviewed sources, and all of it is written, assembled, and edited by the editors
at ScholarlyEditions™ and available exclusively from us. You now have a source you can cite with
authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.
  what is a pigment biology: Photobiology Lars Olof Björn, 2012-12-06 Photobiology - the
science of light and life - begins with basic principles and the physics of light and continues with



general photobiological research methods, such as generation of light, measurement of light, and
action spectroscopy. In an interdisciplinary way, it then treats how organisms tune their pigments
and structures to the wavelength components of light, and how light is registered by organisms.
Then follow various examples of photobiological phenomena: the design of the compound eye in
relation to the properties of light, phototoxicity, photobiology of the human skin and of vitamin D,
photomorphogenesis, photoperiodism, the setting of the biological clock by light, and
bioluminescence. A final chapter is devoted to teaching experiments and demonstrations in
photobiology. This book encompasses topics from a diverse array of traditional disciplines: physics,
biochemistry, medicine, zoology, botany, microbiology, etc., and makes different aspects of
photobiology accessible to experts in all these areas as well as to the novice.
  what is a pigment biology: Pigments in Fruits and Vegetables Chunxian Chen, 2015-04-08
This comprehensive treatise provides a systemic and insightful overview of current advances in the
biosynthetic genomics/genetics and preventive dietetics of carotenoids, flavonoids and betalains,
from a general perspective, and in specific fruits and vegetables as well. Genomics/genetics focuses
on what and how enzymatic and regulatory genes are involved in pigment biosynthesis. Dietetics
emphasizes how these pigments contribute nutritional/medical benefits to health, prevent diseases,
and act as potential nutraceuticals in the diet. The goal is to provide research scientists, nutrition
specialists, healthy food advocates, students, and rainbow food (fruit and vegetable) lovers with an
integrated resource on the biosynthetic and dietetic mechanisms of these pigments.
  what is a pigment biology: The Chemistry of Plants: Perfumes, Pigments and Poisons
2nd Edition Margareta Séquin, 2021-02-05 This new edition of a popular book, eases access to
organic chemistry by connecting it with the world of plants and their colours, fragrances and
defensive mechanisms.
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