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Abstract

Anerobic digestion (AD) is a conventional technology used for production of biogas from organic waste. Adoption of AD
aidls in waste remediation combined with renewable energy production in the form of biogas and nutrient recovery
from the digestate. Most AD technology employs mono-digestion with single-substrate utilization. However, such
iechnology suffers from various disadvantages such as instability of the digester, unavailability of a single substrate
throughout the year, and low biogas yield. The simultaneous utilization of two or more substrates for anerobic
digestion is effective in resolving the difficulties faced with mono-digestion by providing improved buffering capacity,
bingas vield, better digestion stability, and substrate variability. The substrates can be of various types based on the
source such as municipal organic waste, lignocellulosic agricultural biomass, and industrial waste, The anerobic co-
digestion (AcoD) process has the advantage of utilizing substrates rich in nitrogen for balancing the C/N ratio during
digestion. The present chapter illustrates the mechanism behind the co-digestion process and its influence on the
different phases of biogas production, It also describes the different types of substrates based on their origin and the
different process conditions required for improving the biogas yield. The chapter highlights the significance of process
parameters and their role in biogas production, which has been discussed in detail along with the process kinetics
which is applicd using different mathematical models for analyzing and optimizing the digestion process.
Characterization of substrates and microbial communities has also been emphasized along with the different
approaches for pretreatment methods for improving the biogas yield. The downstream processing has been elucidated
in the chapter discussing the upgradation of biogas through purification and its applicability for energy generation

hitps./fwww.sciencedirect com/science/article/abs/piilB9780323911498000107 112
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Chapter 19 )
Recent Advancements in Agricultural Gkl

Residue Valorisation into Bio-Products

Sarveshwaran Saravanabhupathy, Rajlakshmi, Sunipa Sen,
Gour Gopal Satpati, Subhara Dey, Rintu Banerjee, Shivani Goswami,
Lalit Goswami, Shalini Mehta, and Rajiv Chandra Rajak

Abstract Traditional and local agriculture relied on circular sustainability models:
however. contemporary agriculture presently generates tonnes of garbage that are
piled up in landfills and have unfavourable effects rather than being reintroduced
into the production chain for a future use. However, these agricultural waste
products are a rich source of bioactive substances. One of the main goals of both
industrialised and developing nations is waste recycling. The biorefineries stand out
as the most ideal business platform to create the essential chemical changes in
relation to lignin valorisation and the circular economy. Further, the generation of
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Abstract

Oleaginous microorganisms have the potential to convert an array of carbon sources into intracellular lipid molecules
resulting in high lipid production. These lipids are also called single cell oils (SCOs) that are produced during nitrogen
limitation and excess of carbon source conditions in the stationary phase of microbial growth. Depending upon
different types of oleaginous species such as yeast, microalgae, bacteria, and filamentous fungi, microbial lipids differ
i their fatty acid profile composition and are thus, suitably utilized in different industrial applications. Among
different oleaginous species, oleaginous yeasts are considered as a prime candidate for microbial lipid or oil preduction
owing to their high lipid content that, in turn, can be valorized into different products of commercial interest.

. Oleaginous yeasts have received attention because of their easy acclimatization to the surroundings and ease of genetic

modifications that produce high cell density in terms of lipid or oils utilizing low-cost raw materials. In this chapter, we
focus on the oleaginous yeasts and advantages of yeasts lipid, the biochemical mechanism of yeasts lipid accumulation,

lipid content and latty acid compositional analysis, innovation and state of the art in oleaginous yeast lipid production,
applications of derived lipids along with major issues in lipid production technology.
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Effect of the COVID-19 on access

to affordable and clean energy
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Agatha Sylvia Khalko, and Rajiv Chandra Rajak*
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> 1. Introduction
é

The present pandemic situation caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) shows rapid loss in human civili-
zation. The current data (10th September 2021) shows 4,602,882 confirmed
deaths and 223.022,538 active cases around the world due to this deadly
virus.' Report says, human-to-human transmission is the most causing fac-
tor of this discase, which resulted in complete lockdown of town and cities
globally. ¥ Several researches have been performed on restoration of civili-
zation in terms of social, environmental, and economic aspects.”  Public
health management during coronavirus disease-19 (COVID-19) 1s one of
the most concerned topics, which leads the developments in medical tech-
nology including molecular-based technology, nanotechnology, advanced

L)

biosensing, and immunotherapeutics. c

The concept of sustainability in the recent decades has attracted global
attention focusing on protecting the environment while providing socio-
cconomic benefit and development to the present as well as future genera-
tions which is based on the concept of social, economic, and environmental
sustainability.'" Several goals and targets have been implemented in global
political agendas toward the adoption of a sustainable route. Keeping this
objective in mind, the United Nations in September 2015 adopted the
17 interlinked sustainable development goals (SDGs) that were designed
as a shared blueprint for achieving a sustainable future for the people and
the planet under the 2030 Agenda for Sustainable Development. The part-
nership among developed and developing countries came up in the form of

COTTD-19 and the Sustainable Developiment Goals Copyright © 2022 Elsevier Inc. 79
hites:  dod o 1O FT 67 3978-0-323-01307-2.00011-0 All rights reserved.
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Application of Geno-Sensors and

Nanoparticles in Gene Therapy: A
New Avenue for Gene Delivery
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Abstract
Rapid development of nanotechnology in less than two decades has led to the evo-
lution of novel DNA and RNA delivery systems for gene therapy, which hasbecome
a significant technique for the advancement of genetic engineering. The treatment
of genetic disorders has been promising, and recently, a wide variety of nanomate-
rials including carbon nanotubes, chitosan-based nanoparticles, dendrimers, gold
. nanoparticles, inorganic nanoparticles, peptide-based nanoparticles, protein and
liposomes are being investigated as vectors for gene delivery. These vectors are
used to target cells, and each type of vector has their own advantages and lim-
itations. A major area of focus in this chapter will be the use of nanoparticles as
nonviral carriers for gene delivery purposes considering their favorable character-
istics, such as their nanometric size, high surface to volume ratio, stability, abil-
ity to undergo surface modifications, encapsulate nucleic acids and release them
inside target cells, and lack of immunogenicity. We have summarized the advan-
tages of immune response, design flexibility and effective biological system with

*Corresponding author: rajivmbt@gmail.com

Mainak Mukhopadhyay and Arindam Kuila (¢ds.) Nanomaterials in Clinical Therapeutics:
Synthesis and Applications, (177-205) @ 2022 Scrivener Publishing LLC
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