postharvest biology and technology

postharvest biology and technology is a critical field of study that focuses on the physiological,
biochemical, and technological processes occurring in agricultural commodities after harvest. This
discipline aims to extend the shelf life, maintain quality, and reduce losses of fruits, vegetables,
grains, and other perishables during storage, transportation, and marketing. Understanding
postharvest biology involves examining the complex interactions between environmental factors and
the biological nature of produce, including respiration, transpiration, and enzymatic activities.
Meanwhile, postharvest technology applies practical methods such as temperature control,
packaging, and chemical treatments to preserve freshness and nutritional value. This article
provides a comprehensive overview of both the biological principles and technological advancements
in postharvest management, highlighting key strategies to minimize spoilage and optimize food
security. The following sections delve into the fundamental concepts, postharvest physiological
processes, technological interventions, and emerging innovations in the field.

e Fundamentals of Postharvest Biology and Technology

e Postharvest Physiological and Biochemical Processes

e Postharvest Handling and Storage Technologies

e Postharvest Quality Management and Preservation Techniques

e Emerging Trends and Innovations in Postharvest Technology

Fundamentals of Postharvest Biology and Technology

The fundamentals of postharvest biology and technology encompass the scientific principles that
govern the changes in harvested crops and the technological applications designed to maintain their
quality. Postharvest biology studies the natural processes such as respiration, transpiration,
maturation, and senescence that continue after harvest, affecting the produce's shelf life and
nutritional attributes. Postharvest technology involves practical solutions to control these biological
processes, including cooling, controlled atmosphere storage, and chemical treatments. The
integration of these disciplines is essential to reduce postharvest losses, which can account for
significant economic and food security impacts globally. This section provides an overview of the
basic concepts and terminology commonly used in the postharvest industry.

Definition and Scope

Postharvest biology refers to the study of physiological and biochemical changes occurring in
harvested produce, while postharvest technology applies methods to manage these changes to
extend shelf life and maintain quality. The scope covers a variety of commodities such as fruits,
vegetables, cereals, and flowers, and addresses issues related to storage, transportation, packaging,
and processing.



Importance in Agriculture and Food Supply

Effective postharvest biology and technology are vital in minimizing spoilage and waste, thereby
enhancing food availability and economic returns. These practices help maintain nutritional value,
reduce microbial contamination, and ensure consumer satisfaction by delivering fresh and safe
produce.

Postharvest Physiological and Biochemical Processes

Understanding the physiological and biochemical processes that occur after harvest is fundamental
to developing effective postharvest management strategies. These processes include respiration,
transpiration, ethylene production, enzymatic activity, and microbial interactions. Each process
influences the deterioration rate and quality attributes such as texture, color, flavor, and nutritional
content.

Respiration and Its Impact

Respiration is a metabolic process where harvested produce consumes oxygen and produces carbon
dioxide, water, and energy. This process continues after harvest and is a major factor contributing to
the aging and senescence of produce. High respiration rates accelerate deterioration, so controlling
respiration through temperature and atmosphere management is crucial.

Ethylene Production and Sensitivity

Ethylene is a plant hormone involved in ripening and senescence. Certain fruits produce ethylene in
large amounts, which can trigger ripening in other ethylene-sensitive commodities. Managing
ethylene levels is essential to prevent premature ripening and spoilage during storage and
transportation.

Enzymatic Activity and Quality Changes

Enzymes play a significant role in postharvest quality changes, including browning, softening, and
nutrient degradation. For example, polyphenol oxidase catalyzes browning reactions, while
pectinases lead to softening. Controlling enzymatic activity through temperature and chemical
inhibitors helps maintain quality.

Water Loss and Transpiration

Transpiration causes water loss from produce, leading to weight loss, shriveling, and textural
changes. Managing relative humidity and packaging helps reduce water loss and maintain freshness.



Postharvest Handling and Storage Technologies

Postharvest handling and storage technologies are designed to slow down biological processes and
preserve the quality of agricultural products. These technologies include temperature control,
controlled and modified atmosphere storage, refrigeration, and packaging innovations. Proper
handling and storage are critical steps in the postharvest supply chain to reduce losses and extend
shelf life.

Temperature Management and Cooling Methods

Temperature is the most influential factor affecting postharvest life. Rapid cooling immediately after
harvest reduces respiration rates and microbial growth. Common cooling methods include forced-air
cooling, hydro-cooling, and vacuum cooling. Maintaining optimal temperatures during storage and
transport is essential for prolonging freshness.

Controlled Atmosphere (CA) and Modified Atmosphere
Packaging (MAP)

Controlled Atmosphere storage involves regulating oxygen, carbon dioxide, and humidity levels to
slow respiration and delay ripening. Modified Atmosphere Packaging alters the gaseous environment
around the commodity using specialized films. Both techniques are widely used to maintain quality
and extend shelf life.

Packaging Technologies

Packaging plays a crucial role in protecting produce from physical damage, contamination, and
moisture loss. Advances include breathable films, antimicrobial coatings, and active packaging that
can absorb ethylene or release preservatives. Selection of packaging depends on commodity type,
shelf life requirements, and market conditions.

Sanitation and Handling Practices

Proper sanitation and gentle handling during harvest, packing, and transport minimize mechanical
damage and microbial contamination. Equipment cleaning, worker hygiene, and avoiding bruising
are essential components of postharvest management.

Postharvest Quality Management and Preservation
Techniques

Maintaining postharvest quality involves monitoring and controlling factors that influence sensory
attributes, nutritional value, and safety. Preservation techniques range from traditional methods to
advanced technologies aimed at inhibiting spoilage and extending shelf life.



Physical Preservation Methods

Physical methods include refrigeration, freezing, drying, and irradiation. These techniques reduce
microbial activity and enzymatic reactions. For instance, freezing preserves quality for extended
periods, while drying reduces water activity to prevent microbial growth.

Chemical Treatments

Chemical treatments, such as fungicides, antioxidants, and ethylene inhibitors, are applied to control
decay and delay ripening. Use of food-grade chemicals is regulated to ensure consumer safety and
minimize residues.

Biological Control and Natural Preservatives

Biological control uses beneficial microorganisms to suppress pathogens and spoilage organisms.
Natural preservatives, including plant extracts and essential oils, have gained popularity as eco-
friendly alternatives to synthetic chemicals.

Quality Assessment and Monitoring

Postharvest quality is assessed through physical, chemical, and sensory evaluations. Technologies
such as near-infrared spectroscopy, electronic noses, and imaging systems enable non-destructive
and rapid quality monitoring.

Emerging Trends and Innovations in Postharvest
Technology

Recent advancements in postharvest biology and technology focus on sustainability, precision
management, and reducing environmental impact. Innovations include smart packaging,
nanotechnology, genetic approaches, and digital monitoring systems.

Smart and Intelligent Packaging

Smart packaging incorporates sensors and indicators that monitor freshness, temperature, and gas
composition. This technology enhances traceability and provides real-time information to consumers
and retailers.

Nanotechnology Applications

Nanomaterials improve packaging barrier properties and enable controlled release of preservatives.
Nanotechnology also enhances detection of spoilage and contamination at early stages.



Genetic and Biotechnological Advances

Genetic modification and gene editing have been employed to develop varieties with enhanced shelf
life, disease resistance, and reduced ethylene production. These advancements contribute to
reducing postharvest losses at the source.

Digital Monitoring and Supply Chain Optimization

Internet of Things (IoT) devices, blockchain, and data analytics enable precise monitoring of
environmental conditions throughout the supply chain. This facilitates timely interventions and
improves overall postharvest management efficiency.

Key Benefits of Emerging Technologies

e Reduction of food waste and spoilage
e Extension of shelf life without compromising quality
e Improved traceability and consumer confidence

e Lower environmental footprint through sustainable practices

Frequently Asked Questions

What is postharvest biology and technology?

Postharvest biology and technology is the study of the biological processes and technological
methods involved in the handling, storage, and preservation of harvested crops to maintain their
quality and extend shelf life.

Why is postharvest technology important in agriculture?

Postharvest technology is important because it reduces crop losses, maintains nutritional quality,
ensures food safety, and extends the shelf life of agricultural produce, thereby increasing farmers'
income and food availability.

What are the common causes of postharvest losses in fruits
and vegetables?

Common causes include physiological deterioration, microbial decay, mechanical injuries, improper
temperature and humidity control, and inadequate handling and storage practices.



How does temperature management affect postharvest
quality?

Proper temperature management slows down respiration and metabolic activities in harvested
produce, reducing spoilage and extending shelf life while maintaining nutritional and sensory
quality.

What are the latest technological advancements in postharvest
preservation?

Recent advancements include controlled atmosphere storage, edible coatings, use of natural
antimicrobials, nanotechnology-based packaging, and smart sensors for real-time monitoring of
produce quality.

How can postharvest treatments reduce microbial decay in
crops?

Postharvest treatments such as washing with sanitizers, application of natural antimicrobial
coatings, controlled atmosphere storage, and irradiation help inhibit the growth of spoilage and
pathogenic microorganisms, thus reducing decay.

Additional Resources

1. Postharvest Biology and Technology of Fruits, Vegetables, and Flowers

This comprehensive book covers the physiological, biochemical, and molecular aspects of
postharvest biology in fruits, vegetables, and flowers. It discusses the mechanisms of ripening,
senescence, and decay, along with advanced technologies for extending shelf life and maintaining
quality. The text is ideal for researchers, students, and professionals in horticulture and food
science.

2. Postharvest Technology of Horticultural Crops

Focusing on practical applications, this book explores various postharvest handling techniques to
reduce losses and improve the quality of horticultural products. It includes chapters on storage,
packaging, transportation, and disease management. The book is a valuable resource for growers,
exporters, and supply chain managers.

3. Advances in Postharvest Management and Preservation of Fruits and Vegetables

This edited volume presents recent research findings and innovative technologies in the field of
postharvest management. Topics include cold storage, controlled atmosphere storage, edible
coatings, and biocontrol methods. The book aims to bridge the gap between research and
commercial application.

4. Postharvest Pathology of Fruits and Vegetables

Dedicated to the study of diseases affecting fresh produce after harvest, this book examines fungal,
bacterial, and physiological disorders. It provides insight into detection, diagnosis, and integrated
disease management strategies. The content is essential for plant pathologists and postharvest
technologists.



5. Innovations in Postharvest Technology

Highlighting cutting-edge technological advances, this book covers novel preservation techniques
such as nanotechnology, smart packaging, and controlled atmosphere innovations. It emphasizes
sustainable practices and reducing environmental impact. Researchers and industry professionals
will find this resource highly informative.

6. Postharvest Management of Fruits and Vegetables in the Tropics

Specifically addressing challenges in tropical climates, this book discusses unique postharvest issues
such as high temperature and humidity effects. It offers practical solutions for extending shelf life
and minimizing losses in tropical fruits and vegetables. The book is particularly useful for
stakeholders in tropical and subtropical regions.

7. Handbook of Postharvest Technology: Cereals, Fruits, Vegetables, Tea, and Spices

This handbook provides a broad overview of postharvest technology across a variety of agricultural
commodities. It includes chapters on harvesting methods, storage conditions, pest control, and
quality assessment. The book serves as a comprehensive reference for students, researchers, and
practitioners.

8. Quality Management of Postharvest Horticultural Products

Focusing on quality assurance and control, this book explores methods to monitor and maintain the
sensory, nutritional, and microbiological quality of fresh produce. It discusses standards,
certification processes, and consumer preferences. The book is valuable for quality control
specialists and food safety regulators.

9. Postharvest Handling and Packaging of Fruits and Vegetables

This book emphasizes the critical role of packaging and handling in preserving postharvest quality.
It covers materials, design principles, and innovations in packaging technology aimed at reducing
mechanical damage and spoilage. The text is essential for packaging engineers, marketers, and
supply chain managers.
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postharvest biology and technology: Postharvest Biology and Technology of Fruits,
Vegetables, and Flowers Gopinadhan Paliyath, Dennis P. Murr, Avtar K. Handa, Susan Lurie,
2009-03-16 An increased understanding of the developmental physiology, biochemistry, and
molecular biology during early growth, maturation, ripening, and postharvest conditions has
improved technologies to maintain the shelf life and quality of fruits, vegetables, and flowers.
Postharvest Biology and Technology of Fruits, Vegetables, and Flowers provides a comprehensive
introduction to this subject, offering a firm grounding in the basic science and branching out into the
technology and practical applications. An authoritative resource on the science and technology of
the postharvest sector, this book surveys the body of knowledge with an emphasis on the recent
advances in the field.
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postharvest biology and technology: Postharvest Biology and Technology of Tropical and
Subtropical Fruits Elhadi M. Yahia, 2011-09-19 Tropical and subtropical fruits are popular products,
but are often highly perishable and need to be transported long distances for sale. The four volumes
of Postharvest biology and technology of tropical fruits review essential aspects of postharvest
biology, postharvest technologies, handling and processing technologies for both well-known and
lesser-known fruits. Volume 1 contains chapters on general topics and issues, while Volumes 2, 3
and 4 contain chapters focused on individual fruits, organised alphabetically.Volume 1 provides an
overview of key factors associated with the postharvest quality of tropical and subtropical fruits. Two
introductory chapters cover the economic importance of these crops and their nutritional benefits.
Chapters reviewing the postharvest biology of tropical and subtropical fruits and the impact of
preharvest conditions, harvest circumstances and postharvest technologies on quality follow.
Further authors review microbiological safety, the control of decay and quarantine pests and the
role of biotechnology in the improvement of produce of this type. Two chapters on the processing of
tropical and subtropical fruit complete the volume.With its distinguished editor and international
team of contributors, Volume 1 of Postharvest biology and technology of tropical and subtropical
fruits, along with the other volumes in the collection, will be an essential reference both for
professionals involved in the postharvest handling and processing of tropical and subtropical fruits
and for academics and researchers working in the area. - Along with the other volumes in the
collection, Volume 1 is an essential reference for professionals involved in the postharvest handling
and processing of tropical and subtropical fruits and for academics and researchers working in the
area - Focuses on fundamental issues of fruit physiology, quality, safety and handling relevant to all
those in the tropical and subtropical fruits supply chain - Chapters include nutritional and health
benefits, preharvest factors, food safety, and biotechnology and molecular biology

postharvest biology and technology: Postharvest Biology and Technology for Preserving
Fruit Quality Daniel Valero, Maria Serrano, 2010-05-12 Interest in the postharvest behavior of
fruits and vegetables has a history as long as mankind's. Once we moved past mere survival, the goal
of postharvest preservation research became learning how to balance consumer satisfaction with
quantity and quality while also preserving nutritional quality. A comprehensive overview of new
postharvest techno

postharvest biology and technology: Postharvest Biology and Technology of Temperate Fruits
Shabir Ahmad Mir, Manzoor Ahmad Shah, Mohammad Magbool Mir, 2018-05-29 This edited volume
provides insight into temperate fruits, with an emphasis on postharvest physiology, storage,
packaging and technologies for maintaining fruit quality. Chapters are devoted to individual fruits
and focus on fundamental issues such as methods for maintaining or enhancing quality, minimizing
postharvest losses, and recommended technologies to boost demand. Contributions come from
experts in the field, making this a key reference for all aspects of postharvest management of
temperate fruits. The volume is unique in its focus on the biodiversity, nutritional and health
benefits, and postharvest technologies for shelf life enhancement of temperate fruits. Contributing
authors address the postharvest biology and technology of individual temperate fruits such as plum,
cherry, peach, apricot, apple, pear, quince, loquat, kiwi, persimmon and berries. There has been
tremendous growth in the research and development of new techniques to maintain the quality of
temperate fruits from farm to table. Contributions from experts in the field cover these recent
advances, providing up-to-date and relevant information for researchers, postharvest/fruit
technologists, food scientists, postgraduate students, and others working in the industry.

postharvest biology and technology: Postharvest Biology and Technology of Fruits,
Vegetables, and Flowers , 2008

postharvest biology and technology: Postharvest biology and technology book series , 2015

postharvest biology and technology: Postharvest Biology and Technology of Horticultural
Crops Mohammed Wasim Siddiqui, 2021-03-31 The ultimate goal of crop production is to provide
quality produce to consumers at reasonable rates. Most fresh produce is highly perishable, and
postharvest losses are significant under the present methods of management in many countries.




However, significant achievements have been made during the last few years to curtail postharvest
losses in fresh produce and to ensure food security and safety as well. These include advancements
in breeding horticultural crops for quality improvement; postharvest physiology; postharvest
pathology and entomology; postharvest management of fruits, vegetables, and flowers;
nondestructive technologies to assess produce quality; minimal processing of fruits and vegetables;
as well as innovations in packaging and storage technology of fresh produce. This new book,
Postharvest Biology and Technology of Horticultural Crops: Principles and Practices for Quality
Maintenance, describes the above-mentioned advancements in postharvest quality improvement of
fresh horticultural produce. This book will be a standard reference work for postharvest
management for the fresh produce industry. It presents important new advances that will extend the
shelf life of fresh produce by retaining its safety and nutritional or sensory quality. The book covers
a multitude of topics, particularly advances in: - Conventional breeding approaches for fruits and
vegetables - Storage of fruits and vegetables - Postharvest treatment and smart packaging -
Management of pests and other postharvest diseases - Postharvest management of fresh-cut flowers
- Management of medicinal and aromatic plants during postharvest - Biotechnological methods for
postharvest management

postharvest biology and technology: Postharvest Biology and Nanotechnology
Gopinadhan Paliyath, Jayasankar Subramanian, Loong-Tak Lim, K. S. Subramanian, Avtar K. Handa,
Autar K. Mattoo, 2019-01-30 A comprehensive introduction to the physiology, biochemistry, and
molecular biology of produce growth, paired with cutting-edge technological advances in produce
preservation Revised and updated, the second edition of Postharvest Biology and Nanotechnology
explores the most recent developments in postharvest biology and nanotechnology. Since the
publication of the first edition, there has been an increased understanding of the developmental
physiology, biochemistry, and molecular biology during early growth, maturation, ripening, and
postharvest conditions. The contributors—noted experts in the field—review the improved
technologies that maintain the shelf life and quality of fruits, vegetables, and flowers. This second
edition contains new strategies that can be implemented to remedy food security issues, including
but not limited to phospholipase D inhibition technology and ethylene inhibition via 1-MCP
technology. The text offers an introduction to technologies used in production practices and
distribution of produce around the world, as well as the process of sencescence on a molecular and
biochemical level. The book also explores the postharvest value chain for various produce, quality
evaluation techniques, and the most current nanotechnology applications. This important resource: ®
Expands on the first edition to explore in-depth postharvest biology with emphasis on developments
in nanotechnology ¢ Contains contributions from leaders in the field ¢ Includes the most recent
advances in postharvest biology and technology, including but not limited to phospholipase D and
1-MCP technology * Puts the focus on basic science as well as technology and practical applications
* Applies a physiology, biochemistry, and biotechnology approach to the subject Written for crop
science researchers and professionals, horticultural researchers, agricultural engineers, food
scientists working with fruits and vegetables, Postharvest Biology and Nanotechnology, Second
Edition provides a comprehensive introduction to this subject, with a grounding in the basic science
with the technology and practical applications.

postharvest biology and technology: Postharvest Biology and Technology of Horticultural

Crops Program , 1987
postharvest biology and technology: Postharvest Technology of Fruits and Vegetables:

General concepts and principles L. R. Verma, V. K. Joshi, 2000 This book covers various method of
extending the postharvest life of fruits and vegetables viz, storage, packaging, canning, chemical &
low temperatures preservation, irradiation, fermentation & waste management.

postharvest biology and technology: Crop Post-Harvest: Science and Technology,
Volume 3 Debbie Rees, Graham Farrell, John Orchard, 2012-01-30 International trade in high value
perishables has grown enormously in the past few decades. In the developed world consumers now
expect to be able to eat perishable produce from all parts of the world, and in most cases throughout




the year. Perishable plant products are, however, susceptible to physical damage and often have a
potential storage life of only a few days. Given their key importance in the world economy, Crop
Post-Harvest Science and Technology: Perishables devotes itself to perishable produce, providing
current and comprehensive knowledge on all the key factors affecting post-harvest quality of fruits
and vegetables. This volume focuses explicitly on the effects and causes of deterioration, as well as
the many techniques and practices implemented to maintain quality though correct handling and
storage. As highlighted throughout, regular losses caused by post-harvest spoilage of perishable
products can be as much as 50%. A complete understanding, as provided by this excellent volume, is
therefore vital in helping to reduce these losses by a significant percentage. Compiled by members
of the world-renowned Natural Resources Institute at the United Kingdom's University of
Greenwich, with contributions from experts around the world, this volume is an essential reference
for all those working in the area. Researchers and upper-level students in food science, food
technology, post-harvest science and technology, crop protection, applied biology and plant and
agricultural sciences will benefit from this landmark publication. Libraries in all research
establishments and universities where these subjects are studied and taught should ensure that they
have several copies for their shelves.

postharvest biology and technology: Food Science and Technology Oluwatosin Ademola
[jabadeniyi, 2020-12-07 Food Science and Technology: Trends and Future Prospects presents
different aspects of food science i.e., food microbiology, food chemistry, nutrition, process
engineering that should be applied for selection, preservation, processing, packaging, and
distribution of quality food. The authors focus on the fundamental aspects of food and also highlight
emerging technology and innovations that are changing the food industry. The chapters are written
by leading researchers, lecturers, and experts in food chemistry, food microbiology, biotechnology,
nutrition, and management. This book is valuable for researchers and students in food science and
technology and it is also useful for food industry professionals, food entrepreneurs, and farmers.

postharvest biology and technology: Heat Treatments for Postharvest Pest Control
Juming Tang, 2007-01-01 This book, which consists of 13 chapters, provides fundamental and
up-to-date published information on thermal treatments for the management of postharvest pests
associated with agricultural commodity structures. Specific topics that are covered include: (i)
regulatory issues for quarantine and phytosanitary treatments; (ii) basic information on temperature
measurement, heat transfer, and thermal death kinetics of insects; (iii) biological responses of
agricultural commodities and insect pests; (iv) biological responses of plants, insects and pathogens
to heat; and (v) an introduction to current and potential quarantine treatments based on hot air, hot
water, and radio frequency energy. This book should serve as an important resource for readers who
are interested in knowledge, methods and strategies used in the development of environmentally
friendly processes based on thermal energy. This book may also be suited for readers in the
academe, industry and government.

postharvest biology and technology: Sensor-Based Quality Assessment Systems for Fruits
and Vegetables Bambang Kuswandi, Mohammed Wasim Siddiqui, 2020-12-17 Here is an abundance
of valuable information on different sensing techniques for fruits and vegetables. The volume covers
emerging technologies, such as NMR, MRI, wireless sensor networks (WSN), and radio-frequency
identification (RFID) and their potential for industrial applications. Key features of the volume: *
Provides an inclusive review of the developments of sensors for quality analysis and inspection of
fresh fruits and vegetables * Fosters an understanding of the basic sensing techniques for quality
assessment of fresh fruits and vegetables ¢ Covers advanced sensing technologies, including
computer vision, spectroscopy, X-rays, magnetic resonance, mechanical contact, wireless sensor
networks, and radio-frequency identification sensors * Reviews the significant progress in sensor
development of noninvasive techniques for quality assessment of fruits and vegetables

postharvest biology and technology: Postharvest Biology and Technology of Tropical
and Subtropical Fruits Elhadi M Yahia, 2011-06-30 While products such as bananas, pineapples,
kiwifruit and citrus have long been available to consumers in temperate zones, new fruits such as




lychee, longan, carambola, and mangosteen are now also entering the market. Confirmation of the
health benefits of tropical and subtropical fruit may also promote consumption further. Tropical and
subtropical fruits are particularly vulnerable to postharvest losses, and are also transported long
distances for sale. Therefore maximising their quality postharvest is essential and there have been
many recent advances in this area. Many tropical fruits are processed further into purees, juices and
other value-added products, so quality optimisation of processed products is also important. The
books cover current state-of-the-art and emerging post-harvest and processing technologies. Volume
1 contains chapters on particular production stages and issues, whereas Volumes 2, 3 and 4 contain
chapters focused on particular fruit. Chapters in Volume 4 review the factors affecting the quality of
different tropical and subtropical fruits from mangosteen to white sapote. Important issues relevant
to each product are discussed, including means of maintaining quality and minimising losses
postharvest, recommended storage and transport conditions and processing methods, among other
topics. With its distinguished editor and international team of contributors, Volume 4 of Postharvest
biology and technology of tropical and subtropical fruits, along with the other volumes in the
collection, are essential references both for professionals involved in the postharvest handling and
processing of tropical and subtropical fruits and for academics and researchers working in the area.

postharvest biology and technology: Sustainable Postharvest Technologies for Fruits and
Vegetables Sajid Ali, Shabir Ahmad Mir, B.N. Dar, Shaghef Ejaz, 2024-08-30 Fruits and vegetables,
commonly termed as fresh produce are an important component of the human diet, as these provide
various beneficial and essential health-related compounds. Nevertheless, fresh produce is
susceptible to postharvest deterioration and decay along with loss of certain nutrients due to
innapropriate storage conditions and lack of standard postharvest technologies. In addition, the
short shelf life is considered another major constraint that must be extended after harvest to ensure
a wider availability window of the fresh produce for consumers. From this perspective, the use of
postharvest approaches is considered imperative to reduce the deterioration of harvested fresh
produce in order to extend their storage and shelf life potential on a sustainable basis. Sustainable
Postharvest Technologies for Fruits and Vegetables covers various aspects of postharvest
technologies with major developments over the recent past and provides a way forward for the
future. The sustainable use of various technologies and elicitors could be adapted from farm to fork
in order to conserve the eating quality of fresh produce. Therefore, this book covers various
sustainable postharvest treatments and technologies that could be considered highly effective for
the delay of postharvest senescence and deterioration. Among the various technologies, the use of
preharvest treatments, controlled atmosphere, dynamic control atmosphere, modified atmosphere
and hypobaric conditions has tremendous potential for the fresh fruits and vegetables industry. In
the same way, cold plasma, pulsed light, ultraviolet light, ultrasound technology, nanoemulsions,
nano-packaging, electrolyzed water, high pressure processing, ozone gas, irradiations, edible
coatings, vacuum packaging and active packaging with slow releasing compounds along with
nanotechnology are highly practicable and possesses tremendous potential to be used in the
maintenance of overall eating quality and storage life extension of the fresh produce. Key Features:
Overviews the major factors affecting postharvest physiology and shelf life potential of fresh
produce. Focuses on major sustainable technologies having the potential to maintain postharvest
quality and extend shelf life of fruits and vegetables. Describes practical and recent advances of
various approaches indispensable for the maintenance of overall eating quality and food safety
attainment for fresh produce on a sustainable basis. Covers how quality maintenance and shelf life
rely on preharvest practices, nonthermal treatments, storage atmospheres, packaging materials,
active packaging, edible packaging, coating application techniques, nanotechnology and ecofriendly
plant extracts and natural antagonists.

postharvest biology and technology: Postharvest Technology of Horticultural Crops 4th Ed:
Vegetable Crops, Herbs, and Flowers Diane M. Beckles, Adel Kader, Michael S. Reid, Cai-Zhong
Jiang, Marita I. Cantwell, 2025-01-24 Fresh fruit, vegetables, and ornamentals are composed of
living tissues that experience continuous change after harvest.Some of these changes are desirable



(e.g. development of sugars and improved texture during fruit ripening), while others are not (e.g.
discoloration and loss of nutrients in fresh-cut vegetables). Senescence is the final stage in the
development of plant organs, culminating in a series of irreversible events leading to cellular
breakdown and death.These postharvest changes cannot be stopped, but they can be managed to
maintain optimal quality longer. Maintaining recommended temperature and relative humidity,
while minimizing wounding and microbial contamination, constitute the foundation of effective
postharvest handling. The first chapter of this volume describes biological factors affecting these
crops including respiration, rates of ethylene production, water loss, physical damage, and damage
due to pathogens; environmental factors such as temperature, humidity, ethylene, and sunlight.
Subsequent chapters explore the use of biotechnology to improve postharvest results, and
postharvest handling operations for ornamentals and cut flowers; for fresh herbs; for fruit
vegetables (e.g. cucurbits, tomatoes); for leafy and stem vegetables; and for underground vegetables
(roots, tubers, bulbs). Handy, easy-to use tables and charts along with color photographs illustrate
important points throughout. A comprehensive table summarizes storage recommendations for
produce, a second table summarizes storage recommendations for cut flowers and greens. This is
Volume 7 in Postharvest Technology of Horticultural Crops, 4th Edition

postharvest biology and technology: Fresh-Cut Fruits and Vegetables Sunil Pareek,
2016-08-05 Because they meet the needs of today’s consumers, fresh-cut plant products are
currently one of the hottest commodities in the food market of industrialized countries. However,
fresh-cut produce deteriorates faster than the correspondent intact produce. The main purpose of
Fresh-Cut Fruits and Vegetables: Technology, Physiology, and Safety is to provide helpful guidelines
to the industry for minimizing deterioration, keeping the overall quality, and lengthening the shelf
life. It provides an integrated and interdisciplinary approach for accomplishing the challenges,
where raw materials, handling, minimal processing, packaging, commercial distribution, and retail
sale must be well managed. It covers technology, physiology, quality, and safety of fresh-cut fruits
and vegetables. In this book, the chapters follow a logical sequence analyzing most of the important
factors affecting the main characteristics of fresh-cut horticultural products. The most relevant
technologies to prevent deterioration and improve final overall quality of fresh-cut commodities are
described in detail. This book covers the basics of the subject from quality preservation, nutritional
losses, physiology, and safety to industry-oriented advancements in sanitization, coatings, and
packaging. It examines such novel preservation technologies as edible coatings, antimicrobial
coatings, natural antimicrobials, gum arabic coatings, and pulsed light treatments. Minimal
processing design and industrial equipment are also reviewed. With its international team of
contributors, this book will be an essential reference work both for professionals involved in the
postharvest handling of fresh-cut and minimally processed fruits and vegetables and for academic
and researchers working in the area.

postharvest biology and technology: Controlled Atmosphere Storage of Fruit and Vegetables,
3rd Edition A Keith Thompson, Robert K Prange, Roger Bancroft, Tongchai Puttongsiri, 2018-11-28
This book contains 14 chapters focusing on the usefulness of controlled atmosphere (CA) storage in
the reduction of postharvest losses and maintenance of the nutritive value and organoleptic
characteristics of various fruits and vegetables and extend their season of availability by making
good eating quality fruits and vegetables available for extended periods at reasonable costs. The
efficacy and shortcomings of various CA storage techniques and their potential as alternatives to the
application of preservation and pesticide chemicals are also discussed.

postharvest biology and technology: Achieving sustainable cultivation of apples Prof
Kate Evans, 2017-06-16 Detailed coverage of the latest research on plant physiology, including
flowering and pollination in trees, apple fruit development and ripening; Reviews current best
practice in tree training, pruning and thinning operations, including the use of growth regulators
and new areas such as mechanisation and automation; Discusses the range of fungal and viral
diseases affecting apples
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