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Introduction

Plants are important sources of natural bioactive compounds with tremendous
therapeutic potential. Extracts of different parts of plants have been used in
traditional medicinal systems since ancient times. The unavoidable side effects
of synthetic drugs during disease treatment and management are necessitating
the exploration/need/search for safer substitutes. Herbal medication is now
emerging as the most promising alternative and is expected to revolutionize
the modern methods of disease treatment.

The Indian subcontinent is blessed with diverse but less explored medicinal
flora. The traditional Indian health system is based on herbal formulations.
There are many medicinal plants available in various parts of India that possess
a broad array of phytomedicinal properties including having antimicrobial,
antiinflammatory, antioxidant antineoplastic, antianalgesic, and antipyretic
potentials. These bioactivities are due to the presence of various chemical
compounds called phytochemicals, which are synthesized in plants naturally.
The interest of public and scientific communities in the phytochemical domain
in which curcumin is very prevalent is very considerable. Curcumin, an
important phytochemical with a well-known medicinal spectrum of activities is
an active ingredient of the rhizome of the turmeric plant. This plant is an
annual herb (Curcuma longa Linn.), known as turmeric in English, Haldi in
Hindi, and has been used in Asia for its medicinal properties since the second
millennium BC. In Indian household daily practices, turmeric is generally
considered and recommended as an antiseptic agent. It is used along with many
other natural combinations. Curcumin (diferuloylmethane) is a low-molecular-
weight polyphenol (Fig. 3.1.2.1) that has antioxidant, antiinflammatory,
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Introduction

Fat, or more appropriately lipid, is an essential macronutrient which not only
provides nutrition but also is essential for the delivery of energy and cell
growth. Lipids are mainly comprised of carbon and hydrogen atoms which
puts them in the hydrophobic category. Chemically, lipids are the esters of
fatty acids with an alcohol. Alcoholic moiety in lipids may be glycerol as in
triglycerides and phospholipids, sphingosine as in many glycolipids, or tri-
acontanol as in waxes. Fatty acids are long-chain carboxylic acids containing
more than four carbon atoms in their long hydrocarbon tail. Structurally, fatty
acids are categorized into two classesdsaturated and unsaturated fatty acids.
Saturated fatty acids do not contain a double bond in the chain, e.g., myristic
acid (C14:0), palmitic acid (C16:0), stearic acid (C18:0), etc. Lipids or tri-
glycerides containing only saturated fatty acids are solid at room temperature,
and are known as fats with high melting points. Unsaturated fatty acids contain
one or more double bonds in their long hydrocarbon chain. Lipids or
triglycerides having abundant unsaturated fatty acids are called oils, and
remain in a liquid state at room temperature, i.e., they have a low melting
point. Further, unsaturated fatty acids are of two typesdmonounsaturated fatty
acids (MUFAs) with only one double bond and polyunsaturated fatty acids
(PUFAs) having two or more double bonds. MUFAs include palmitolic acid
(C16:1, cis-D9) and oleic acid (C18:1, cis-D9). There is a long list of PUFAs,
which have more than one double bond.

On the basis of nutritional requirements, fatty acids are classified as
nonessential and essential fatty acids. Most organisms are capable of
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Introduction

This decade can be described as the decade of technology. It is true that
technology is an elementary tool in this rapidly changing world. However, as
we know, every story has two sides. The good part of this technology is that it
reduces work pressure with time saving, but on the other hand technology may
induce various neurological disorders. In this world the older population is
more affected by neural disorders, such as dementia, which are attributed to
progressive neurodegenerative disorders that have now become a social
problem worldwide. The global population’s health is a social issue (Hugo and
Ganguli, 2014; Zhang et al., 2008). Cognitive decline can be both moderate
impairment (MCI) and dementia (Howieson, 2016; Jørgensen et al., 2016;
Mormino and Papp, 2016). A small but evident diminution in cognitive
function is seen during mild/moderate cognitive impairment (MCI), referred to
as the evidence stage before dementia (Budson and Solomon, 2012; Fernán-
dez-Blázquez et al., 2016; Petersen, 2016). MCI is categorized into: MCI
due to Alzheimer’s disease (AD) and MCI due to other causes, wherein de-
mentia is described as psychic retardation syndrome (Damiani et al., 2014; Ihl
et al., 2015; Wang et al., 2016). The causes include Alzheimer disease, mixed
dementia, and vascular dementia (Montine et al., 2014; Altamura et al., 2016).
Alzheimer is a type of neurodegenerative disorder which starts with moderate
memory problems and within a year develops into multiple cognitive and
functional impairment (Brooker et al., 2014; Aygün and Güngör, 2015; Wood,
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Chapter 12
Microbial Engineering and Applications
for the Development of Value-Added
Products

Ashutosh Paliwal, Abhishek Verma, Ashwini Kumar Nigam,
Jalaj Kumar Gour, Manoj Kumar Singh, and Rohit Kumar

Abstract Downstream is a very affluent process for fermentation. It usually
involves complicated equipment and processes to obtain desired chemicals or
materials from intra- and/or extracellular spaces of microorganisms. Recently, it
becomes possible to simplify the microbial cell separation processes by morpholog-
ically engineering the shapes of small microorganisms. Biologically engineered
entities have enabled discoveries in the past decade and a half, spanning from
novel routes for the syntheses of drugs and value-added products to carbon capture.
The precise cellular reprogramming has extended to the production of nanomaterials
owing to their ever-growing demand. Additionally, nutraceuticals are important
natural bioactive compounds that confer health-promoting and medical benefits to
humans. Globally, growing demands for value-added nutraceuticals for prevention
and treatment of human diseases have rendered nutraceuticals a multi-billion dollar
market. However, supply limitations and extraction difficulties from natural sources
such as plants, animals, or fungi restrict the large-scale use of nutraceuticals.
Metabolic engineering via microbial production platforms has been advanced as
an eco-friendly alternative approach for production of value-added nutraceuticals
from simple carbon sources. Microbial platforms like the most widely used
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Chapter 10
Effect and Importance of Compatible 
Solutes in Plant Growth Promotion Under 
Different Stress Conditions

Ashutosh Paliwal, Abhishek Verma, Harshita Tiwari, Manoj Kumar Singh, 
Jalaj Kumar Gour, Ashwini Kumar Nigam, Rohit Kumar, 
and Vimlendu Bhushan Sinha

Abstract A plant requires favorable conditions for their growth. When minerals, 
temperature, light, pH, and water are present in their optimum concentration, plant 
grows well, but any change in their level affects the growth of the plant. A situation 
that does not promote plant growth is called stress. For optimum growth of plants in 
stress conditions, the plant accumulates compatible solutes, an organic compound 
that is nontoxic and nonreactive and manages osmotic pressure in plants. Plants 
synthesize different types of compatible solutes in different kinds of biotic as well 
as abiotic stress. Compatible solutes also scavenge reactive oxygen species (ROS), 
and in this way, it could protect plants from oxidative stress. In this chapter, we 
review different types of compatible solutes and their impact on stress conditions. 
We also summarize the role of compatible solutes in plant growth promotion.

Keywords Stress · Glycine betaine · Plant growth · Compatible solutes
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Chapter 11
Compatible Solute Engineering: 
An Approach for Plant Growth Under 
Climate Change

Ashutosh Paliwal, Harshita Tiwari, Manoj Kumar Singh, 
Ashwini Kumar Nigam, Jalaj Kumar Gour, Rohit Kumar, 
and Deepak Kumar

Abstract Agriculture is not only a livelihood source but also fulfils the nutritional 
requirement of humans. To feed the world population increasing at an alarming rate, 
crop production must be increased. However, crop production is adversely affected 
by various abiotic factors or changes in climatic conditions worldwide. Climate 
exhibits a direct impact on the yield of the crop. In stress condition, the physiologi-
cal state of plants gets altered that ultimately affects the overall growth of plants. 
Plants exhibit different mechanisms to survive these stress conditions. Plants syn-
thesize and accumulated non-toxic, non-reactive organic compounds to counter the 
unfavourable conditions, and these compounds are known as compatible solutes. 
Compatible solutes exhibit beneficial characteristics by which plants could survive 
in hostile environments. Hereby, we discussed the role of few important compatible 
compounds and their role in plant growth as well as in different stress conditions. 
We have also summarized the effect of inducible changes in the compatible solutes 
on plant growth under different climatic conditions.
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coatings and smart materials for catalytic, agricultural, environmental, and
packaging applications.

Chapters explore the characteristic and distinct properties of specialty
polymers, such as biodegradability, high performance, smart behaviors, and
other distinct characteristics. The book explores diverse applications in oil
fields, focusing on carbon geo-storage; for agricultural uses of various
polymeric nanocomposites; for smart polymeric coatings and adhesives,
including edible polymers and their applications in the food packaging industry;
and in biosensor design. The volume also looks at smart polymers and
composites for drug delivery systems.

Specialty Polymers and Materials: Advances, Technologies, Applications, and
Future Trends provides new information that will be of value to researchers
working with polymers and materials in many areas.

CONTENTS:
Preface

PART I: SPECIALTY POLYMERS FOR AGRICULTURAL, ENVIRONMENTAL, AND
PACKAGING APPLICATIONS

1. Recent Advances in Polymers for Oilfield Applications: Focus on Carbon
Geo-Storage
Anand Raghav Chaubey and Krishna Raghav Chaturvedi

2. Agricultural Use of Various Polymeric Nanocomposites and Future Avenues
Fahad Shafiq, Arslan Mahmood, and Muhammad Iqbal

3. Smart Polymeric Coatings and Adhesives
Bhavika Bhatia, Shivani Yadav, and Bimlesh Lochab

4. Edible Polymers and Their Applications in Food Packaging and Other Areas
Pradnya Deshpande

PART II: SMART POLYMERS AND COMPOSITES FOR CATALYTIC, SENSING, DRUG
DELIVERY, AND DEFENSE APPLICATIONS

5. Recent Advancements in Smart Hybrid Polymeric Gels for Catalytic
Applications
Mir Waqas Alam, Jawayria Najeeb, Sumaira Naeem, Sheikh Muhammad Usman,
Noushi Zaidi, and Inas Abdulalim Alabdullah

6. Electrospun Nanofiber-Reinforced Polymer Composites and Their
Advanced Applications
Vishal Gavande, Vasi Shaikh, and Won-Ki Lee

7. Next-Generation Polymer-Based Biosensor Design
Pelin Tören Özgün
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here
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Recent advances in polymers for Oilfield applications: Focus on Carbon Geo-storage 
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Abstract 

Rising anthropogenic levels of CO2 in the atmosphere have led to runaway climate change, which 

threatens the continued existence of humankind. One of the most pertinent technologies to fight 

climate change is CO2 geo-storage, but the injected CO2 tends to disperse in the formation, 

reducing the overall sweep efficiency and gas storage volume. To mitigate this, polymers may be 

used in the subsurface for conformance control of CO2 by forming a barrier that restricts, redirects, 

and ensures proper distribution of the flow of CO2 in the reservoir. This chapter discusses the use 

of polymers in various forms for CO2 geostorage in the oilfield. One way is that the polymer can 

be injected into the reservoir as a solution, which then undergoes gelation or crosslinking in situ 

to form a permeability-reducing barrier. The barrier can help channel the injected CO2 to the 

desired location, increasing the efficiency of CO2 flooding for enhanced oil recovery. One 

approach for conformance control is using polymer gels. These gels are created by crosslinking 

polymer molecules using a chemical or physical process and can be tailored to have specific 

properties such as viscosity, strength, and permeability. Another approach for conformance control 

is with smart polymers. These polymers are designed to undergo a reversible phase transition in 

response to changes in temperature, pH, or other environmental stimuli. For CO2 flooding 

applications, smart polymers can be designed to selectively swell or shrink in response to CO2, 

creating a permeability-reducing barrier that restricts the flow of CO2. Furthermore, the chapter 

also covers the synthesis and characterization of hybrid multi-polymer, polymer-surfactant, and 

polymer-nanocomposite systems for use in varying applications.  

Keywords: Carbon capture & storage, Conformance control, Enhanced Oil recovery, Polymer 

flooding, Sandstones, Oil recovery. 

 

mailto:*krishnaraghavchaturvedi@gmail.com





	1. Content Page_Proof of Books_2018-23.pdf (p.1)
	1. Dr Sanjay Kumar Srivastava, 2018-19.pdf (p.2-4)
	2. Dr S B Verma Ag Botany, 2019.pdf (p.5-8)
	2.1 Prof. Madhu Singh, Book, 2020.pdf (p.9-10)
	3. Dr. A.K. Nigam, 2021-1.pdf (p.11-15)
	4. Dr. A.K. Nigam, 2021-2.pdf (p.16-20)
	5. Dr. A.K. Nigam, 2021-3.pdf (p.21-25)
	6. Dr. A.K. Nigam, 2021-4.pdf (p.26-29)
	Microbial Technology for Sustainable Environment
	4. Paliwal et al., 2021_Chapter_MicrobialEngineeringAndApplica
	Chapter 12: Microbial Engineering and Applications for the Development of Value-Added Products


	7. Dr. A.K. Nigam, 2021-5.pdf (p.30-35)
	Compatible Solutes Engineering for Crop Plants.pdf (p.1-10)
	Contents

	6. Paliwal et al. 2021_Chapter 10- Effect and Importance of Compatible solutes....pdf (p.11-27)

	8. Dr. A.K. Nigam, 2021-6.pdf (p.36-41)
	Compatible Solutes Engineering for Crop Plants.pdf (p.1-10)
	Contents

	5. Paliwal et al. 2021_Chapter 11.pdf (p.11-27)

	9. Dr. Sanjay K Shahi & Aditya Kumar, 2021-1.pdf (p.42-46)
	10. Dr. Sanjay K Shahi & Aditya Kumar, 2021-2.pdf (p.47-51)
	11. Prof. Tumul Singh & Dr. S.K. Srivastava; Zoology Theory, Practical and Botany, 2022.pdf (p.52-53)
	12. Prof. Madhu Singh, Book, 2022.pdf (p.54-55)
	13. Dr. Raghwendra Pratap Singh, Book, 2022.pdf (p.56-59)
	14. Dr Sanjay Kumar Srivastava, 2023.pdf (p.60-63)
	15. Dr Sanjay Kumar Srivastava, Book, 2023.pdf (p.64-68)
	16. Dr. A.P. Chaudhary, book, 2023.pdf (p.69-70)
	17. Dr. A.R. Chaubey, 2023.pdf (p.71-73)
	18. Dr. Shivraj K Verma.pdf (p.74-75)

