3K @13
Ty |1|

96584

@

AGRICULTURE AND
ALLIED SCIENCES

RESEARCH, PRACTICE AND
POLICY PERSPECTIVES

Dr. Arvind Kumar Ishar ¢ Dr. . Rajeevana
Dr. Dipankar Saikia ¢ Dr. Kishan Kumar Sharma

Dr. Sunita Kumari ¢ Dr. Niren Majumdar

(% scanned with OKEN Scanner



About the Editors

Dr. Arvind Kumar Ishar is presently working as Chief Scientist (Entomology) & Head at Krishi Vigyan
Kendra, Rajouri a constituent unit of SKUAST, Jammu in J&K. He did his Masters in Agriculture
Entomology from RCA, MPUAT, Udaipur (2000) and Doctorate in Agriculture Entomology from SKUAST,
Jammu (2005) with specialization in IPM techniques in Managing Insect Pests in Brinjal. His area of
expertise is Economic Entomology and IPM. He has received several awards including the “Young
Scientist Award” and the “Excellence in Extension Award”. He has also received Best Paper Awards at
several National and International Conferences. He has to his credit more than 30 Research Papers, 125 Abstracts, 5
book Chapters, and several training manuals and compendiums. Dr. Ishar has organized more than 200 trainings for
Rural youth (Vocational), farmers, and extension personnel. He is regularly engaged in radio talks and TV talks.

Dr. Rajeevana Indla currently working as Scientist (Soil Science) at Krishi Viguan Kendra, Periyauaram
of Dr.Y.S.R Horticulture University, Venkataramannagudem, West Godauari district of Andhra Pradesh.
She pursued B.Sc. (Agriculture) and an M.5c. and Ph.D. in Soil Science & Agri. Chemistry from Acharua
N.G. Ranga Agriculture University, LAM, Guntur of Andhra Pradesh, in 2014, 2016 and 2023,
respectively. She qualified for UGC-NET in 2017. Received best presentation award in National Seminar
for Post graduate students. Contributed to many publications, including 10 research papers, 40 popular
articles, 15 abstracts and booR chapters in National and International Journals, popular agricultural magazines and
ISBN books. She organized more than 50 trainings for farmers, rural youth and extension personnels. She engaged in
more than 10 radio talks, tu talks and phone in live programs for the benefit of farming communituy.

Dr. Dipankar Saikia, currently working as an Assistant Professor at the Faculty of Agricultural Sciences
& Technology, Assam down town University, Guwahatt (Assam), India, completed his M.Sc. (Agriculture)
in Extension Education from Assam Agricultural University, Jorhat and Ph.D. in Extension Education
from Dr. Rajendra Prasad Central Agricultural University, Pusa, Bihar. He served as Senior Research
Fellow/Research Associate in the ICAR-Directorate of Rapeseed-Mustard Research under the ICAR-
DRMR-APART project for almost 2 uyears. He has qualified for ICAR AIEEA (PG) in the year 2016, ICAR
AICE-)RF/SRF in the year 2018 and ICAR NET (Agricultural Extension) in the year 2019, 2021 and 2023. He has published
several research papers in journals of National and International repute and many popular articles, and book chapters
& participated in various conferences, seminars, trainings and workshops.

Dr. Kishan Kumar Sharma holds M.Sc. in Agriculture (Plant Pathology) from Navusari Agricultural
University, Navusari, Gujarat, and a Ph.D. in Agriculture (Plant Pathology) from Indira Gandhi
Agricultural University, Raipur (C. G.) in year 2017 and 2020 respectively. He qualified for ICAR-NET in
the subject of Plant Pathology in the years 2017 and 2018. He has worked as an Assistant Scientist in
plant pathologyat VNR Seeds Put. Ltd. Raipur (C.G.). He has contributed to many publications, including
research papers, review papers, popular articles, and book chapters in various national and
International Journals.

Dr. Sunita Kumari is an Associate Professor-cum-Senior Scientist in the Department of Agronomy at Dr.
Rajendra Prasad Central Agricultural University, Pusa, Bihar. She has pursued her Doctoral Degree jrom
Birsa Agricultural University, Kanke. Ranchi, Jharkhand. She has more than 15 years of extension,
=8 research, and teaching experience and has supervised many postgraduate students. She has contributed
o o many publications including research papers, popular articles and book chapters. She has
participated in national and international conferences, training, seminars and workshops.

Dr. Niren Majumdar holds a B.Sc. (Agriculture) and M.Sc. (Ag) in Plant Pathology from the University of
Agricultural Sciences, Bangalore, and Bidhan Chandra Krishi Viswavidyalaya, Mohanpur in 1998 and
2000, respectively. He completed his Ph.D. degree as in service candidate in Plant Pathology from Visua
Bharatt University, Bolpur, West Bengal in 2020. He qualified for UGC-NET in the subject of Plant
Pathology in the year 2001 and presently holds the post of Assistant Professor at the College of
Agriculture, Tripura, Lembucherra, West Tripura. He has serued more than 9 years as an Agriculture
officer, at TAFS Gr-l under the Government of Tripura and as a Field officer, at the Spices Board under the Government
of India. He has contributed to many publications, including research papers, review papers, popular articles and book
chapters in various national and International Journals.

MRP: ¥499/-
ISBN 978-93-91900-47-2

Available at

» THE PUSTAKALAYA
PUBLICATION amazon
U

@ (0)thepustakalaya.in n
© thepustakalaya.in@gmail.com

789391 " 900472 H

(% Scanned with OKEN Scanner




Agriculture and
Allied Sciences

Research, Practice and
Policy Perspectives

By

Dr. Arvind Kumar Ishar
Dr. 1. Rajeevana
Dr. Dipankar Saikia
Dr. Kishan Kumar Sharma
Dr. Sunita Kumari
Dr. Niren Majumdar

The Pustakalaya



Publisher:

The Pustakalaya
Jail Road, Bangla Bazar,

Near Indian Bank, Lucknow - 226002
Email - thepustakalaya.in@gmail.com

First Published by The Pustakalaya in 2025

Agriculture and Allied Sciences:

Research, Practice and Policy Perspectives

Copyright © 2025 Dr. Arvind Kumar Ishar, Dr. 1. Rajeevana, Dr. Dipankar
Saikia, Dr. Kishan Kumar Sharma, Dr. Sunita Kumari & Dr. Niren Majumdar
First Edition 2025

ISBN: 978-93-91900-47-2

Editing - Dr. Arvind Kumar Ishar, Dr. I. Rajeevana, Dr. Dipankar Saikia,
Dr. Kishan Kumar Sharma, Dr. Sunita Kumari & Dr. Niren Majumdar

Printer - Repro Books Limited

All rights reserved. No part of this publication may be reproduced or stored by
any means, electronic, mechanical, photocopying, recording or any other
means, without the prior permission of the publisher and copyright holder.

The opinions/contents expressed in this book are solely of the author(s) and do
not represent the opinions/standings/thoughts of publisher. Although every
effort has been made to present this book as accurate as possible, the author(s),
publisher, printer and seller shall not be liable for any damages caused by any
deficiency or error caused by human error. Before the publication of this book,
it has been ensured by the author(s)/editor(s) that he/she has not plagiarized the
contents of the book in any way. Every effort has been made by the publisher
to ensure that there is no theft of any kind related to the contents of this book.
Neither the publisher nor the printer and seller should be held responsible for
any such claim, if any theft is detected or in case of any complaint or objection
relating to the contents of this book. In any such event, the author/editor who
owns the content of the book shall be held responsible.

& Scanned with OKEN Scanner



Contents

1. Sustainable Weed Management Practices ..............uueeeeeesennennenns 1

Rohit Sharma, Vikas Sharma, Arvind Kumar Ishar, Sura; Parkash and
Vikas Gupta’

2. Cover Crops for Soil Fertility Improvement ................uuueeeeeennn. 12

Vikas Gupta, Arvind Kumar Ishar, Suraj Parkash, Parul Gupta and
Rohit Sharma®

3. Genetic Resources in Underutilized Horticultural Crops ........ 28
Srinivasu Pathakakula, Darshan Balaji, Isha Verma, and Ragul Pandian

4. Use of AI and Robotics in Horticulture Crops .............uuuuuuu..... 45
Gurpreet Singh and Arshdeep Singh

S. Sustainable Land Management Practices.....................ceeeeann... 63
Rajeevana Indla, Kavitha P, Ushasr1 B and Sai1 Maheswari K

6. Organic Matter Dynamics in SOIl..............cuueueeeueneceieeieeneenennennns 80
Tanu
7. Biocontrol Agents in Plant Disease Suppression ..................... 97

Rohan Das, Moumita Panda and Dr. Dilip Kumar Misra

8. Emerging Plant Pathogens in Changing Climates................. 110
Tanmoy Das

9. Virology in Agricultural Crops: Innovations.......................... 118

Tanmoy Das

10. Advances in Integrated Pest Management (IPM).................. 135
Narayan Lal Dangi, M. M. Kumawat, Ashok Kumar Meena and
Amar Singh

11. Nanopesticides for Pest Control..................uuuuueeeeeeeeeeeenvenvenn. 156

Ranjeet Patil, Lalsingh Rathod, Ningaraj Belagalla and
Madhuri Kengare

111

@ Scanned with OKEN Scanner



12. Drone Technologies in Ariculture................uuueeeveereerrnnncenennns 173

Mr.Prajval.V

13. Advanced Farm Machinery for Mechanization ..................... 185
N. B. Bharad, V. R. Vagadiaand R. V. Bharadava

14. Edible Coatings for Shelf-Life EXtension...............ceeeneen. 200

Mitu Saini and Anubhuti Tripathi

15. Mitigating Weather Risks in Agriculture..................uueeeeennnen.. 215

Rohit Sharma, Vikas Sharma, Arvind Kumar Ishar, Suraj Parkash and
Parul Gupta

16. Seasonal Forecasting for Farm Management........................ 226
Sachin Chinchorkar
17. Impact Assessment of Extension Programs............................ 244

Kolukuluri Sindhu and Smitha Baby

18. Innovation Platforms for Agricultural Development............. 267
Vanathi D and Dr. Syed Shatat Kubrevi

19. Participatory Rural Appraisal (PRA) Techniques.................. 280

Suraj Parkash, Arvind Kumar Ishar, Vikas Gupta, Parul Gupta,
Vikas Sharma and Rohit Sharma

20. Dairy Farm Automation and RoDOLICS ...............eeeeeeeeneeeennnnn.. 299
Mr. Prajval.V

21. Genetic Improvement in Dairy Cattle ..................ccueeeeeeevuennnn. 312

Parul Gupta, Arvind Kumar Ishar, Rohit Sharma, Suraj Parkash,
Vikas Gupta and D Chakroborty

22. Feed Ingredients and Formulation.......................cuuuuueeeeennnne. 327
Badal Yadav, Ajeet Singh and Pragati Inwati

23. Feeding Strategies and Equipment Techniqus....................... 343
Badal Yadav, Ajeet Singh and Pragati Inwati

1V

G Scanned with OKEN Scanner



24. Food Safety and Quality Management SyStems ..................... 362
Monali Joshi, Vijaya Pawar, Nikita Shinde and Sakshi Jiwtode
25. Novel Preservation Methods for Perishables.......................... 376

Aditi H. Bachate, Vijaya S. Pawar, Radha M. Lolge and
Dipali B. Gajmal

26. Alternative Proteins: Insects and Plant-Based Meats............ 393

Sakshi N. Jiwtode, Vijaya S. Pawar, Gaytri B. Kabra and
Monali M. Joshi

G Scanned with OKEN Scanner



Chapter 14
Edible Coatings for Shelf-Life Extension

Mitu Saini” and Anubhuti Tripathi
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1. Introduction

Presently, people have become more health conscious, so the demand for fresh
fruits and vegetables 1s increasing day by day in the market. Even consumers
judge the freshness and quality of fresh fruits and vegetables from their external
appearance at the time of purchase (Kadar, 2002).0On the other hand, due to the
increasing demand for fresh produce, the global production of fresh
horticultural produce 1s also increasing day by day to meet the needs of people.
But fresh fruits and vegetables spoil quickly, so their shelf life 1s short. About
25-30% of fruits and vegetables are spoiled or damaged due to pests,
microorganisms, improper handling before and after harvesting, during
transportation and preservation. Increasing the shelf-life of fresh horticultural
produce i1s a major challenge for the post-harvest industry.The solution to this
problem 1s edible coatings (Rojas-Grau et al., 2007; Raghav et al., 2016).
Nowadays edible coating is the most effective solution to this problem. It helps
to enhance the appearance and quality of fresh fruits and vegetables and it 1s
beneficial for the consumer as well as the environment.Keeping this in mind,
this chapter highlights the application of edible coatings, their effects and ways
to reduce post-harvest losses.

Edible coatings play a vital role in the quality, safety, storage, transportation
and performance of a wide range of fresh and processed toods. Edible coatings
prevent moisture loss and maintain quality, preventing food spoilage and
microbial contamination.Edible coatings are defined as the thin layer of edible
material which can be consumed with food and provide a barrier to oxygen,
microbes, moisture and solute movement for food. Edible coating provides a
semi-permeable barrier and 1s intended to increase shelf life by reducing
moisture and gas exchange, oxidative reactions, respiration and solute
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movement as well as reducing physical damages of fresh fruits and vegetables
(Baldwin et al., 1996).It 1s non-toxic, biodegradable, biocompatible and
microbe-resistant, chitosan is currently attracting considerable attention and its
scientific testing at a large scale 1s in progress to explore its possible
applications in different fields (Du et al., 2009). Edible coating should be stable,
generally recognised as safe (GRAS) under high relative humidity. Edible
coatings have good mechanical properties (Pavlath and Orts, 2009).

1.1. Definition

Edible coatings are food materials applied to the surface of fresh fruits and
vegetables to reduce gaseous exchange, reduce weight and improve food
quality and shelf life. Generally, the thickness of an edible coating is less than
0.3 mm (Tharantharn, 2003). In other words, edible coating 1s generally taken

to mean that the added edible substance forms an outer coating on the coated
object (Duan et al., 2007; Raghav et al., 2016).

"Edible coating 1s defined as a thin layer of edible material that 1s applied to the
surface of food and reduces gaseous exchange, protects against external
damage, microbes and reduces moisture loss of food. It can be eaten with or
without food and 1s also environment friendly, non-toxic in nature.”

Shelf life

Shelf life 1s defined as the time duration, where a food product is not only safe
to eat, but still has acceptable appearance, taste and texture atter being removed
from 1ts natural environment.

1.2. History

Edible coatings and films are used from ancient time to preserve and increase
the shelf-life fresh foods. According to Hardenburg (1967), the first edible
coating is used in 12" Century by China to preserve and extend the shelf life of
fresh citrus fruits. The wax was used for coatingpreparation and thenEngland
using animal fat (lard), called larding to extendingthe shelf life of various meat
products (Contrereas-Medellin and Labuza, 1981). Edible coatings have been
used to reducemoisture loss and add a glossy appearance to fruits and

vegetables and as some sort of sugar coatings on confectionary products,
including chocolates (Baldwin, 1994; Biquet and Labuza, 1988).Recently,
various edible coatings were applied successfully for preserving fruits and
vegetables such as orange, apples, grapefruit, cherries, papaya, cucumber,
strawberry, tomato and capsicum were applied successfully(Salleh, 2013).
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1.3. Herbal Edible Coatings

Herbal edible coatings are generally prepared by incorporating the herbal
extracts in edible coatings to improve and enhance the nutritional quality of
edible coatings. Among these edible coatings shows to increase the shelf life of
mangoes, nectarines, strawberries, apples, cherries, papayas, plums, peaches,
tomatoes, cucumbers, pears, cantaloupes and table grapes. These coatingsare
environment friendly and transparent in nature. Extracts were used 1n edible
coatings include ginger, garlic, tulsi, mint, marigold, neem, aloe vera, lemon
grass, turmeric and rosemary have excellent antimicrobial properties ((Raghav
et al., 2016; Chauhan et al., 2014). These herbal extracts contain antioxidants,
antimicrobial, essential minerals and vitamins. Plant based natural gums and
their derivatives as edible coatings which are nontoxic, easily available,

biodegradable and economical (Saha, 2017).
1.4. Types of Edible Coatings Material

Edible coatings are prepared from different type of edible material. Edible
coating or edible films provide shiny appearance to fruits and vegetables.
Generally, edible coatings can be classified into five main groups;
Polysaccharides-based edible coatings, Proteins-based coatings, Lipids-based
coatings, Composites coatings and Agro Industrial waste-based coatings.
Functionalcompounds such as antioxidants, antimicrobials, nutrients, vitamins,
anti-browning agents, enzymes and probiotics are also used in edible coatings
to improve the quality of coatings (Pascall and Lin, 2013).

Edible Coating Materials

Polysaccharides Protein Lipids Composite Materials Agro-Industrial Waste
§ .5 . : . 5 T,
Chitosan — Corn zein e a.rafﬁn. Polysaccharide + Proteins [' - an.d TR
Beeswax residues (Like peels, pulp)

—| Alginate =1 Whey protein - Fat and oils Polysaccharides + Lipids Silk waste
—| Corn-starch =1 Wheatgluten Lipids +Proteins Sugarcane waste

| Pectin & CellulosecMC, | || o

| HPMC) P

Gums like Guar gum,
Pullulan gum etc.

Figure 1: Types of Edible Coatings Material.
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1.4.1. Polysaccharides based edible coatings

Polysaccharides are natural polymers widely used to prepare edible
coating.Most common polysaccharides material used 1n preparation of edible
coatings are pectin, carboxy-methyl cellulose, cellulose, guar gum,
carrageenan, starch, chitosan, alginates and pullulan. Polysaccharides are the
main component of edible coatings that are considered to be an effective barrier
of gases. Whereas, the polysaccharides have poor barrier against moisture due
to 1ts hydrophilic nature. They are usually used to extend the shelf life of fruits
and vegetables.Some research studies have been carried out to starch based
edible coatings are tasteless, odourless and colourless. They have a rough or
oil-free appearance. They can decrease the respiration rate of the fresh fruits
and vegetables. Chitosan 1s formed by deacetylation of natural chitin that can
be used in edible coating (Khatri et al., 2020). The main source of chitin is
crustacean animal.

Alginatelrs commonly used 1n edible coatings derived from some species of
brown algae and it composed of sodium salt of alginic acid. Alginate 1s an
unbranched, indigestible natural polysaccharides and it is used as thickening
agent 1n the food industry (Carvalho et al., 2020).Pullulan is a polysaccharide
which 1s generally used as thickening agent that may form effective coating.
The use of pullulan edible coatings in combination with chito-oligosaccharide
and glutathione which have excellent antibacterial properties and also a
powerful reducing agent.These properties make 1t effective coating in
extending the shelf life of various fruits and vegetables.The cellulose has lower
water solubility properties. However, various chemically modified forms of
cellulose like CMC (carboxy-methyl cellulose), hydroxypropyl cellulose,
hydroxypropyl methyl cellulose (HPMC) and methylcellulose are most suitable
for film and edible coating applications. Pectin 1s main compound of plant cell
walls found 1in middle lamella of plant cells. They are complex heteropolymers
consist D-galacturonic acid units that may present different composition,
structure and molecular weight (Lara-Espinoza et al., 2018).

1.4.2. Protein based edible coatings

Different types of globular proteins such as whey protein, wheat gluten, corn
zein and soy protein are involved in edible coatings. Protein-based coatings
which include whey protein, casein, gluten and soy protein serve as good
oxygen barriers and thus help extend the shelf life of the food products from
any deteriorative reactions. Proteins are reported to impart good mechanical
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properties and gas barrier properties.Edible coating made from corn zein shows
very good film properties. They are good moisture barrier because of its
hydrophobic in nature.Gelatin coatings usually show good transparency,
mechanical and barrier properties.

1.4.3. Lipid based edible coatings

Lipids are very good materials to be used for making in edible coating to
prevent the moisture loss and improve the appearance of food. It 1s naturally

hydrophobic in nature. Mostly, beeswax, paraffin wax, essential oils and oils
are used 1n edible coatings.

1.4.4. Composite Edible Coatings

The composite edible coatings made up of combination of polysaccharides,
proteins and lipid material to make improves the quality of edible coating. The
composite edible coating helps the improves the quality of edible coating as
well as its nutritional properties with excellent moisture barrier, gas barrier and
have long shelf life as compared to other polysaccharides, protein and lipids
based edible coatings.

1.4.5. Agro-processing waste-based coatings

Agro-processing industry have many beneficial materials which have great
nutritional value. The agro waste such as potato, citrus fruit, pomegranate peel
and pulp, fibre and bagasse are had good excellent, antioxidant and thickening
properties.

1.5. Application Methods of Edible Coating

Edible coatings are applied on fresh fruits and vegetables by various methods,
these are following-

1.5.1. Dipping Method

Dipping 1s a most common method for application of edible coatings on the
surface of fresh fruits and vegetables. In this method highly viscous coating
solution are used for application. This method has three steps for application
1.e. immersion, deposition and evaporation. Fresh fruits and vegetables are
immersed in prepared solution for some time than drained the excess coating
from food surface at ambient temperature. The applied coating is rest at room
temperature for evaporation. Dipping method 1s easy to use but excess coating
material are used and waste during the coating application. However, dipping
method have numerous disadvantages. This method generally results in a thick
layer with heavy thickness leading to substantially decreased fruit respiration,
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damaged food surfaces and degraded function. Additionally, Edible coating
solution may be contaminated by dirt and microorganisms from the fruit and
vegetables surface, therefore challenging the industrial up-scaling. Another
drawback of this method 1s needed large quantity for application of the dipping
approach is the large quantity (Mann et al., 2021).

1.5.2. Spraying

Spraying method 1s more appropriate method and it 1s less viscous coating
solution than dipping. Coating solution can be sprayed on the surface of fresh
fruits and vegetables at high pressure. Formation of polymeric coating using
spraying method is influenced by drying time and temperature. The advantage
of applying the spraying technique is, the surface area of the coating solution
increased by the formation of droplets and distribution over the fruit and
vegetables surface.

1.5.3. Foaming Or Brushing

Foaming and dripping method are used as traditional coating application
methods. Nowadays popularity of this coating application method 1s reduced.
In this method coating 1s applied on the surface of fresh produces by brushes.
However, with the foam application, a foaming agent 1s added to the coating.
Then, compressed air is blown into the air of applicator tank. Extensive
tumbling action 1s applied to break the foam for uniform distribution.

1.5.4. Vacuum Impregnation Technique

This technique 1s advanced technique of the dipping method. A vacuum
environment 1s created 1n this technique during fruit dipping. That 1s, instead of
dipping the food material in a normal dipping container the fresh food 1s

submerged in an airtight vacuum application. The food material 1s subjected to
atmospheric restoration while 1t remains immersed 1n the coating solution under
atmospheric pressure.

1.5.5. Layer by layer method

In this method 1s based on alternate deposition of opposite charged electrolytes.
This method makes several layers of the coating on the food surfaces which
works more effectively than other application method.

1.6. Effect of Edible coatings on fresh fruits and vegetables
1.6.1. Effect on appearance

Appearance 1s an important attribute of fresh fruits and vegetables. Improper
pre and post- harvest practices 1s one of the major reasons to destroy of natural
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waxy layerand bruising injury. The edible coating acts as aphysical barrier on
fruit surface.Whey protein concentrate showed high rate of glossiness, color,
taste and minimum weight loss (Javanmard, 2011).

1.6.2. Effect on Texture

Edible shows a direct effect on the texture of fresh produces by reducing the
loss of moisture, decreases the activity of cell wall degrading enzymes and
delay the ripening process. Some studies are showed that the incorporation of
calcium 1n the edible coating effectively increase fruit firmness (Zhang et al.,
2018). Several research studies were also found that the edible coatings
eftectively reduce the weight loss of fresh fruits and vegetables and helps to
maintain the firmness and appearance.

1.6.3. Effect on Ethylene production and respiration rate

The edible coating limits the entry of oxygen inside the fresh produces which
prevent the ethylene production and reduce the respiration rate. Hence, the

fruits remain firm, fresh and nutritious for a longer period and their shelf life
almost doubles (Nasrin, 2020).

1.6.4. Effect on Physiochemical properties

Several research studies found that the edible coatings have a direct and indirect
part in altering the biochemical components, which are responsible for enhance
their taste and shelf life of the fresh horticulture produces. Physiochemical

properties include viz. weight loss, total soluble soilds, titratable acidity, total
phenolic content, firmness, pH, and total ascorbic acid. The edible coating helps
to reduce the weight loss and showed the positive effect on titratable acidity,
pH, phenolic and ascorbic content.The edible coatings have shown the good
sensory acceptability which are treated with chitosan, corn starch, alginate,

beeswax and other coatings incorporated with essential oils and herbal extracts
(L1, 2017; Hosseini, 2018; Saini1 and Raghav, 2018).

1.7. Edible Coating Applied on Fresh Fruits and Vegetables

Edible Coatings are applied on fresh fruits and vegetables (Arnon et al., 2015;
Youssetet al., 2015). Fresh fruits and vegetables which has been coated are-

Edible coated Fruits: Sapota, Blackberry, Guava, Ber, Orange, Apple,
Grapefruit, Cherry, Papaya, Lemon, Strawberry, Mango, Peach etc. and fresh-
cut Apple, fresh-cut Peach, fresh-cut Pear etc.
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Edible Coated Vegetables: Tomato, Cucumber, Egg plant, Okra, Squash,

Capsicum, Cantaloupe and minimally processed Carrot, fresh-cut Potato, fresh-

cut Cabbage, fresh-cut Tomato slices, fresh-cut Onion, Lettuce.

Table 1: Edible coatings applied on fresh fruits and vegetables (Raghav ef
al., 2016; Reddy and Singh, 2020; Oduro, 2021).

Food Type of Edible Coating Impact
Materials
Mango Carnauba wax with Aloe | Delay ripening;
vera Improves firmness &
Chitosan and Lemon grass | appearance;
essential o1l Reduce the respiration
Chitosan and  Calcium | rate;
chloride Anthracnose control
Cassava starch and Chitosan | during postharvest
Gum Arabic with calcium | practices
chloride
Chitosan, modified starch
and cellulose
Blueberry Sodium Alginate+ Pectin, Maintain the firmness,
reduce microbial growth
Grapes Chitosan nanoparticles | Improve the postharvest
coatings quality;
Shrimp chitosan and Mentha | Control the fungal
essential oil spoilage;
Native and octenyl succinic | Decrease spoilage;
anhydride modified wheat | Extend shelf life;
starch coatings Improve the fruit quality;
Maintain total carotenoids
including total phenolic
content;
Increase the shelf life and
quality
Apple Aloe-vera gel Retention of firmness;
Aloe Vera, Neem o1l and | Decrease moisture loss;
marigold flower extracts Maintain  the  storage
quality
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Strawberry | Beeswax+chitosan +acetic | Reduce fungal growth and
acid weight loss;
Three polysaccharide-based | Improve the postharvest
coatings (alignate, chitosan | quality;
and pullulan) Decrease microbial
Lemon peel essential o1l | spoilage;
with cassava starch and | Extend shelf life;
sodium alginate Improve the fruit quality;
Banana starch chitosan, | Improve physiochemical
Aloe Vera gel properties;
Increase the shelf life and
quality
Banana Chitosan, modified starch | Increase and improve the
and cellulose shelf life and quality;
Cellulose nanomaterials | Reduce fungal growth and
emulsion as coatings weight loss;
Improve the postharvest
quality;
Orange Shellac, Gelatin and Persian | Influence and slow down
gum the changes of
physiochemical properties
of coated fruits
Papaya Chitosan and pectin Improve the appearance
Aloe Vera gel and colour;
lower juice leakage;
Increase organoleptic
acceptability;
Maintain color;
Improve physical changes
in storage:
Extend the shelf-life up to
15 days
Guava Arabic gum Protect postharvest
Alginate and chitosan quality;
Carboxymethylcellulose Reduce microbial load;
with essential o1l Extend shelf life
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Guar gum
Chitosan and alginate along

Improve physical changes
In storage;

with peel extract of | Increase the quality during
pomegranate storage at low temperature
Plum Alginate Decreased weight loss;
Lac-based, Semeperfresh | Inhibits ethylene
and Niprofresh coatings production;
Delay ripening Process;
Improve quality;
Increase antioxidant
activity
Sapota Aloe vera juice Increase shelf life
Improve the quality
Cantaloupe | Chitosan, calcium salt Extend the shelf life
Improve the appearance
and quality
Pear CMC Decrease weight loss;
Cornstarch + aqueous Tulsi | Lower respiration rate;
extract Increase glossiness;
Soy  protein  1solation, | Extend shelf life;
Hydroxypropyl Improve pH, TSS and TA
methylcellulose and Olive | values
o1l
Fresh-cut Pectin & Alginate Increase shelf life
Pineapple Improve color and quality

Decrease weight loss

Guava (fresh-

Aloe vera juice

Increase shelf life

cut) Improve color and quality
Decrease weight loss
Ber Guar gum blended with | Maintain fruit firmness,
Aloe Vera colour and acidity under
Chitosan, Guar gum and | ambient storage;
Gum tragacanth Extend the shelf life
Kinnow Chitosan based coatings | Decrease the fruit decay
mandarin with Cinnamaldehyde rate;
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lention;

Hydroxyl- Improve the quality of
propylmethylcellulose fruits;
coating combination with | Minimize loss in weight
CaCl, and MgSo4 and ethylene production;
Polysaccharides from | Improve values of acidity
opuntia and vitamin C contents;
Extend shelf life;
Retain maximum moisture;
Increase the shelf life and
quality
Peach Rhubarb  extract+Sodium | Extend the shelf life;
Alginate Decrease CO; and ethylene
Mango peel and extract of | production;
seed kernel Lower Oz consumption
Avocado Carboxyl methylcellulose Firmness and weight loss re
Reduce the respiration rate;
Act as a antimicrobial;
Increase the shelf life
Muskmelon | Gellan + Sodium alginate Maintain fruit firmness;
Prevent desiccation
Kiwifruit Pullulan Control the post-harvest
decay caused by fungal
growth
Vegetables
Tomatoes Aloe juice/Cinnamaldehyde | Reduce weight loss;
Pectin Delay ripening process;
Aloe vera gel Reduce respiration rate;
Vegetable o0i1l, Cellulose, | Increase shelf life
gum
Mushroom Vegetable oi1l, Cellulose, | Increase shelf life
gum
Potato Chitosan, WPC, Coconut | Reduce weight loss;
oil. Increase shelf life
Pumpkin Chitosan, calcium salt. Reduce weight loss;
Delay ripening process;
Reduce respiration rate;
Increase shelf life
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Carrot Alginate Reduce moisture loss;
Casein, casein- | Improve color
monoglyceride, xanthan
gum

Cucumber Pectin/sorbitol/bee wax Reduce weight loss;
Carboxy methyl cellulose + | Reduce mechanical
corn starch damage &  microbial
Chitosan + Aloe vera gel damage;

Slow down the changes in
physiochemical properties
like pH, titrable acidity,
ascorbic acid and TSS
Radish, Chitosan, calcium salt Reduce weight loss;
Reduce respiration rate;
Increase shelf life
Capsicum Cellulose, Chitosan 0O, and CO, barrier;
Reduce respiration rate;
Improve colour;
Prevent wilting, fungal
infection:
Delay ripening process

2. Conclusion

Edible coatings are the best solution to reduce post-harvest losses. It 1s an easy

to use and low-cost method.On the other hand, no special training 1s required

for the use or application of this method, in short, even an ordinary farmer can

easily use this technique to improve and increase the shelf life of freshly

harvested crops.According to this chapter, edible coatings increase shelf life,

reduce moisture loss, delay ripening process and also prevent the growth of

microorganisms 1n fresh fruits and vegetables. Recently, herbal edible coatings

have also been introduced in this context.It gives better results and health

benefits than ordinary edible coatings. Fruits and vegetables with herbal edible

coatings have good nutritional properties that work as medicines.
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