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» cBock EUR 12239
Cancer or malignant growth is the significant medical izsue that shatters the world dus to N -
higher rgreality rate. Cancer is regardad a5 the second maost deadliast diszaze after
cardiovascular disease as it kills one sixth of people in the world. Thers are different sorts of Tece cabuilation il b firalbaod at chockout

cancers such as colon cancer, lung camcer, breast cancer, bloed cancer and brain tumce. The
Purdhases ane for porsoral use only

Brain turnar prevails as the most destructive cancer due to its low survival rate, assorted Liam abcit Instifutional sbscrigson

characteristics and combative naturs. The brain is the crudial part of the human body as it

controls the whole activity such a: breathing, muwscle maovement and inducing the s2nses with Coartions Epferences
the help of tizsues and neural cells. Each and every cell has thelr own abiflities; a few cells

develop with their own usefulness, and soms lose their ability, opoose, and develop e

distortions. These mass assortments of unusuzl cells from tha tissue are called cancer. Harmiful Bfarences

brain tumnors are uncontrolled and unnatural development of synapses (brain cells). 1t iz quite Authar information

paossibly the most dangsrous and deadly malignant growth, which forces the requirement for Editor infarmation

programmead recognition techniquas. There are so many methods axisting inthe araturs to
Rights and permissions

aailitate effzctive brain tumaor classification methods. Hence, in this sureey, we analyze 30

literature works concentrating on classification problems associated with the beain tumor Copyright information
using MR, bringing into Bght the varicus shortcomings of the existing methadelogies for Absout this paper

classification problems. Hers, the analysiz of varigus methods will be fadilitated based on

several factors, such s performance metrics, datasets used etc On the other hand, the
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Abstract

Soil Meizsture (3] is an important factor disturbing the growth of crop. Thus, sophisticated
undsrstanding or prediss prediction of future Sk states are important in scheduling of
irmigation, improving utilization of agricultural water, and forecasting of yield. Hence, the
detection and prediction of SM are of major concern in the present era. This review article
provides the detziled review of latest res=arch papers prazenting the SM pradiction
approaches for the prediction of SM. The papers are dassified 3= conventional methods of SM
prediction, Remate sensing based 3M pradiction approaches. Maching lzaming based M
prediction methods, and the deep leaming based 5M prediction approaches. In addition to

this, various research gaps and the challenges assodated with the existing works of 3M

prediction are discussed, The reviewed works are analyzed in the basis of performance metrics,

performance attained using various methods, and the datasets employed for analysis. In
addition, this reviaw presents the future scope for the researchers with the analysiz of izsues

aszocizted with the exsting literary works.
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Game theory and 5G data transferring structures are used o enhance data offfoading of computational data. All such solutions not only reduce the load on the
cloud by processing edge data and information but also play an important role in privacy and security by ensuring which data communicafion is locally
translated into @ network that diractly connects the user equipment and then sends the local server to ine network core of the organization. With a combination
of 53 structure and game theory, we can comfortably handle data transmiszion, data security, and &lso sysiem efficiency. The game theory approach with the
dynamic computation offloading algorithm (DCOA) allows 10T (industry intemet of things) devices to make decisions spontaneously and reduce computational
offloading while transferring data to the local server. The small range of 5G makes it possible to use a small cell network run by a central hub. As a result of its
higher frequency, 5G follows a different wireless spectrum structure (N-RAM) and is enhanced by slicing the network.

Chapter Preview

Buy Instant PDF Access

ay 1 v $37.50

@ Available. instant access upon
order complefion.

Recommend to Librarian
Recommend to Colleague

Fair Use Policy

nonooe

Free Content

Qamnla PNE


Highlight


Repercussion of Expressions in Facial Age Estimation

Publisher: IEEE m

A Deepa; TSasiprsbz.  All Authors

26
Full

Text \isws

Abstract
Document Sections
| Introduction
II. Relied Wark
lll. Progased Meshod
V. Results of Testing
V. Conclusion
Authors
Figures
References

Keywords

Metrics

Abstract:

This digital Azon has a remarkable growth in soft computing and technical innovation. In digitization, the role of the imapes and
intzrpretation through imags dats is ineviable. Thers are seversl innovstions carried on in the fizld of image processing like
recognition, verication, interpretation and analysis which are impesed in the form of imapes and visual prezentations which
are obligatory in many situations. The era attunes sttentien to recognition and extraction of festures from a face. The digitsl
world se=ks heed in the area of bis-recegnition, age estmation and gender identfication. The proposed system concentrates
on processing the facial image, extracting the features from the input image to classiy the age group of the input image.
Extraction of features and estshlishment of classifiers are the majer considerations in the process of facial imape processing
and estimation includes features availed from tesxturs, geometric measures, fiducial value and matching the results with the
datsbase r=zding. With the fzstures exracted from the facs image. the clazsifieation of age is done sfier processing the image
and subjecting o desp neural classification. The result of accuracy is tested in images which encompass sxpressions. The
aocuracy of stimation is achizved better with the analysis of muscle movements and the impact of xpressions in the varigtion
in texture of the face.
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Abstract:

Injection attack is one of the best 10 s2curity dangers deciarsd by OWASP. SOL infusion is ane of the main types of attack. In
light of their asserted and quick nature, SQL injection can detrimentally afiect the ne, prompting brokn and public data on the
site. Therefore, this anicke presents 3 profound woodland-based technigue for recognizing complex 30U sttacks. Research
shavis that the methodology we use resclves the issue of expanding and debasing the first condition of the woodland. We are
currently presenting the AdaBoost profound imberland-based caloulation, which utizes a blunder level to refresh the
heavinzss of eyznything in the classification, At the end of the day, various leads are given during the studie 35 per the effect of
the outcomes on various things. ur model can changs the size of the tree quickly and take cars of numerous issuss to stay
away from issues, The aftensffzats of the review show that the proposed tzchnigue performs batter compared to the old
machine praparing strategy and progressed praparing technique.
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First, Parinson definates Parkinsanis sickness 25 aneurclogic syndrome, it affects the centra system as aresult e~ More Like This

Document Sections ‘ i ) ' ' . '
patients face difficulty talking, stralling, tremor throughout the mofion. Parkinson's sickness patient generally encompasses Feature Selection with

| niroduction alow-volume noise with @ monotong qualiy, this method explores the classification of audio signals feature datasetto e e

_— diagnase Parkinson's sickness (PD), the classifiers we tend to use during this system area unit from Machine Leaming. Based Dta Miingfor Diagnoss

. LIEraUre surve: ili jiei i i i

i (ur modsl tends to utilize provision regression and XGboost classifiers, and therefore the audio feature dataset from the of Coronary Heat Disease
1 ehodobgy |JCI dataset repositary. The system has achieved a much befter end up in predicting the palladium patientis healthy or nat 2018 12t Itemalionel Conferemce on
XGBoost provided the height accuracy of 95% and therefore the Matthews parametric statistic (MCC) of 83%. Telecommurication Systems, Services,

v and Applications (T334)

" Resufis
Published: 2018

. Conciion Published in: 2022 International Conference on Communication, Computing and Internet of Things (IC310T)

' Classificaton of Parkinsan's

Ahars Date of Conference: 10-11 Warch 2022 INSPEC Accession Number; 2172865 Disease by Analyzing Multiple
Vocal Features Sets

Fiqures Date Added to IEEE Xplore: 12 May 2022 DO 10.1109/1C310T53935.2022.9766002 2000 EEE Region 10 Symposim
(TENSYMF)

References ¥ [SBN Information: Publisher. IEEE Publshed: 2020

. Electronic ISBH:978-1-6554-7995-0

Cittions . Conference Location: Chennai, India Show More

Print on Demand(PoD) ISBN:378-1-6654-7996-7
Keywords

s e


Highlight


Quality Analysis of Rice Grains Using Morphological Techniques

Publisher: IEEE m

Chandrika Vijaya Krisina ; Bade Suchira; L. Sujinelen; M.5. Roobini; Sujz Cherukullapurath; A Jesudoss Al Authors

54
Full

Text Views

Abstract
Dezument Sections
1. Infraduction
Il Relasted Warks

Ill. Propased System

Architecture
1Y Results and Discussion
V. Conclusion
Authors
Figures
References

Feywords

Nefrics

0 < © A

Abstract:

Human beings from all over the world prefer and consume rice mare than any cther food. Rice is at its peak of demand when
its quality is good. Currently, the kind and quality of ric is determined through 3 naked-gye visusl assessment approsch. This
method, howsver, is arduous, time-consuming, reguires human skill, and is dependent on the inspector's physical health. To
address thess issues, this work infroduces n automated system that uses digtal imape processing techniques to identify and
clzssify rice grains. The image processing approach is the most appropriate since it is @ non-contact technigue that captures
the picture of the rice grains. MATLAE is used to pre-procass, segrment, and extract faatures from the captursd images. Using
Mgural Metwarks (NN) and Support Vector Machings (SVN) algarithmic classfications, the quality of noe i3 assessed based on
the exiracted features. The resufts indicate that SVN-based classification performs better than its counterpart based on owr
comparison study.
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Abstract

Caoronavires disease 2019 (O0VID-18) is caused by 3 new virus called SARS-CoV-2. Its impact
on public health creztes adverse effects. Because 1t is 3 brand-new virus, scientists ane getting
to know more every dzy. Although the majority who've COVID-19 have shight symptoms,
COVID- 19 can alzo cause intense infection or even demise. a few corporations, together with
clder adults and those who've certain underhying scientific conditions, ane at acoslerated risk of
extrems contarningtion 5o menitoring and Visualization of COVID-19 cases and simply
reprasenting the information for a higher understanding of the COVID- 13 instances around
tha world helps humans recognize the present-day states of affairs and to try this a cellular
apphication is 2 fine way. In this paper, We summarize and Blustrats with examples the way to

amaszs and Visualize the statistics of the COVID-19 cases in a cellular application using Flutter.
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Meoplastic cells are turnorous cells that damage the cells around them and are the prologus

¥ aBock EUR TT7&5
for cancer developrnent in organs. However, identifying these cells poses a bottle-nack in the

¥ Sohcower Book BUR W23
rasearch of cancar cure as it is an extremely tedious job to manuzlly isolate these from the rest
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of the cells in the tissue. Hence, the automation of this process using desp leaming (DU)-based
ohject detection and zegmentztion techniquas such as Mask B-CNN will allow researcher: and .
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label and zegment neoplastic cell nuclel from multiple instances of whole-zlide images (WSI).
For this process, 3 conternporary neural network aschitecture called the mask region-based Sections Rferances
comvolutional neural network (Mask B-CNN) was used. This proposed technigue generates 3
piuel-wize binary mazk. Thess mazks are capable of segmenting thesz instances and fstract -
facilitating the advancement of intelligent systems in medical imaging and computationa References
pathclogy. This time can instead be devoted to developing better cures by conducting more e
rasearch. The paper alse highBghts the best techniques and practices that can be employed
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while training a modsl for a task of such complexity. The results of these technigues provide a
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Abstract:

The Emergency Deparments (EC), which save many people's lives, have a negative impact a5 well If the ED iz overcrowdzd,
there iz @ rizk that some individuals’ condition might become faial dus to delayed care, sven befre they are hospitslzed Az 2
resuft, there is @ nesd to examing the use of innovative ways to increase patient flow and pre vent overorowding. Maching
Learning [ML] has the potential to assist in this process by leaming the relevant data, evaluating, and predicting the future
outcames. This research study intends to reduce the overload in the ED by using the Machine Leaming [ML] algarithms to
predict the outcome of 2 patient's canfirmation and making the resources available bzforehand.
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Implementation of Robust Privacy-Preserving Machine
Learning with Intrusion Detection and Cybersecurity
Protection Mechanism

B. Barvikanth & T. Prem Jacab

Chapier | First Oriline: 34 August 2021

710 Accesses | 1 Citatiors
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Abstract

Im thiz work, data mining, and clowd computing problems such as privacy protection, Intrusion
detection, identification system have been realizing. Social-Cybersecurity is an evolving
science-focused field for characterizing, interpreting, and predicting improvements in human
behaviar, social, cultural, politicel cutcomnes, and development The cyber-infrastructure is
required to sustain its critical existence cyber-mediated knowladge climate under shifting
circumstances and cyber threats that are immediate or imminznt. When the data maoves from
the local doud to another clowd, some security Esues automaticzlly arize. At this stage. an

advanced robust security system with advanced encryption or decryption algorithm is

neceszary. At the zame ftime. intrusion may attack the cloud for hacking or modifying the

existing information. There an advanced deep leaming algorithm iz eszential to make the
choud effident The Logistic net regression Optimization is proposed for cybersecurity and

protection. A final performance measures, estimating accuracy. 0852 sensitivity of 0.39, Racall,

F1 score .54 and processing time.

Keywords

Logistic net regression Auto stack FONN AES Cybersecurity Machine learning
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ey St Cavid-18 has created a huge problem throughout the worid. Due to the sudden inereas in spread of Covid-18 many of them Precliction of epidsmic disaase
ument Sections Cen - . I . y
has lost their lives. Currently there is no praper salution for prevention of virus, Many research are working on to find aut the £ases using ARIMA and
I, Intraductcn spread of the disease a5 well 2 the preventive measures that can be taken to cantrol. We are going to survey various set of SARIMAX models

reszarch vork propesed by different researchers. Based on the information that ars collected from different research work The 2080 Sixh Irkerretionsd Cortiererce of

Il Rated Work paper analyzzs the spread of covid across particular location and to generate the graph based on the data. The detailz of the bl bl
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Absfract:

Hiddzn Camera 5o called "Sgy Camerd' is fraquenty used to recnd something wihout prior knowlzdge. Usually, the hidden
eamera will ot be visible for objzcts that are recorded. The use of hidden camerzs in public spaces has rapidly ineressed, 2nd
comespondingly the hidden camera recordings may be shared aver a netwark, This research study has proposed 2 loT-based
architeciure for performing camera detection and jamming. The cliznt recopnizes the nztwork, whene the camera is
recording/sireaming and jams the camera linked to that netwark through |aT. The cameras cannacted to the entirs netwark may
b jammed here An extension to this RFID is introduced to identy the hidden camera gnals and farscast the presence of 3
camera in that location.
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Deep convalulional newral network (DENN) can understand the underiaking of ship recognition an

high-goal distant delecing piclures. In any caze, bogus aleris brought about by transport like ibems

ashore may lessen the precision and achievablity of these DCHMN-based dentificaton sysiems. In

our wark, we propase a siarl o finish sirategy called *soene cover R-CHN fo decrease coastal

Journal of
Applied Physics

bogus cautions. As fe crganization parl of soene division, the soene mask extraction netwaork
[SMEM) was crealively broughl inlo the recognition system. The nan-lamget region temilory is joned

with the constnued scene veil o ke oul bogus applicant foouses in the non-targel region. The new

DCHM-based ship recognilion companent can keep up the discovery exaciness, yel additionally
viably slifle the bogus aleris of non-targel langets. Al l2=t, the viability and adeguacy of the siralegy
are checked on the ship infarmational colection created by high-goal opiical distant detecting
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Abstract Abstract:
Athors The goal is to use a Multi-Branch Cross-Connected Convalutional neural netwark to construct a new moded for expression
) detection based on a nove! face decomposition. CHN, residual connections, and Multi Metworks are all included in this strateqy.
Figures Cther approaches may not be able to exiract a5 many features as this method. This method adds 3 shortcut fink, resulting in a | IEEE_J

highly smoath data or feature flow, a5 well a5 good feature exiraction. Some methods are not that great in extracting completz

References o o ) . . ) ) |
features; this will be sorted out in this method. This method can recognize 3l the emofions, the emation which shows the

Keywiords highest value is cur output. The data flow in Single-structure CNN is not smooth, and featurs exiraction is insuficient. The fOI‘ Technical
Vs proposed method can perform well in terms of emation recognition and has a high level of accuracy. More fluid data fransfer f. iz
between networks improves festure extraction and increases emation recognitien performance. PrO €551011 EIJS 5
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Detection of Network Intrusion Using Machine Learning
Technique
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Abstract

The aim iz to estimate 3 Windows device's risk of being corrupted by differant makvare
families based on the maching’s varicus properties. By merging movement and studies of
threats obtained by Microzoft's endpoint security solution, Windows Defender, the simple data
containing these proparties and system infections was created. & Machine |dentifier uniguely
identifizz 2ach row throwghout this dataset. which relates 1o & madhine. The similarity measure
has Dretections, which means that Malware was found on the computer. You should estimate
the walue for Detections of each system in testocsv using the detzils and labels in train.csv.
Using the Malware data collection, this analysis tests the gutput of the new proposed classifier
glgorithm. That proposed vpdated wersion of the Random forest dassifiers provides improved
outoomes in case of intrusion detection and false incidence, according to the empirical

findings of our research.
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Security Gradient boosting [GE) Intrusion detection system (I06) with feature selection
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Abstract

Haptic Internet can distinguish inventiveness through versatile edge figuring and information
move to 5G organizations, hence incorparating more innovations. All the more as of late,
numerous strategies dependent on convolutional neural metworks (CNNs) intended for front
line innovation have been utilized to find a fire some place with the right exactness and season
of activity. Monetheless, these strategies cannct identify a fire in an unsure zone of Intemat of
things (loT) with smoke. mist. and day off. Furthermore, in confined hardware, it is a test to gat
great precizion while shortening the working time and lessening the model size. Hence, i this
article, we propose a CNMN-bazed compelling fire identification framework for recordings taken
in dubious chedking circumstances. Our technique wtilizes a profound non-hefty neural
organization without completely packed layers, which makes its computation costs low. Tests
wera performed on a bunch of fire information, and the outcomes showed that our strategy
waorked better contrasted with the most recent imnovation. We trust it is the opportune
individual to distinguish fire discovery in established and inserted vision apglications during

reconnaissance in an unsure laT emvironment
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Mthors Itiimsinilﬂl'?e?ion E-}.Is1_em (I0S) ree: H dab? and for this it is impartant io keep the rea w:}'tin-g e11fin:unn'e1'. o find cut d Cet Publiched in the
= possibilities of how an atiack iz 2bout to happen and this seem to be sxpenzive. A Software to detect network aitacks ma

Figures computer netwark from unidentified users, including known personnel. The attack detector's leaming task works up 3 predictive IEEE ﬂ.l'J en Journal of

Referenoes model which is 2 classifier in this case which diffzrentiates the “bad” (i.2, intrusions or attacks) and “good” or “normal S'jgna]' Profesg;p'ng
conngctions. The primary 2im iz to use machin leaming based technigues to provide packst connection transfer in 3 better

Ciations way by predicting results with the at most sccuracy. Comparing and discussing the cutputs from the couple of maching lesming ‘4

Kepwrds algorithms used for the given dataset with evaluated classificabion report, find the confusion matrix and categorize the dats 3 ..l'
from priority and the result which shows that the efficiency of the claimed maching leaming algarithm method is to be compared B

Metrics with the best acouracy techniques such 3s Precision, Recall and F1 Seaore,
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Abstract Abstract:
Locker contral system wih movement recognition and extra security can be ubized in face recopnition. Signals are anly the
Document Sections y P . R
development of parts of the human body. Face recognition or face recognition is utiized for difterent applications ke
1. Inkraduclion biomeirics, photography, showcasing, passionate warm-up and then some. Movement recognition can likewise be utilzed for

an assoriment of utiizafions, for example, mechanized gesture-based communication recagnition, human association, and

Il Reiesw an Existing Work then some. Qur proposed system presents the uilization of mowement and face recognition to open the storage when the

recorded face is recognized alongside the necessary movement reconition. On the of chance that an unapproved endeaver is
IIl. Propased Meshodolagy R ey ! ] ) r’l ! d ) N

made to open the storage, the storage proprietor will get an alam through the mobde applieation. |n this way, the consequents
IV, Results and Distussion of our venture s the advancement of 2 solid storage contral system just utzing face recagnition glangside mouzment

discovery ufiizing man-made brainpower methods and withaut the utiization of any sensors,
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Abstract

In Intemet of Things is an global data compased of web-related objects or things that are
embedded with apps. electronic devices are now an important part of the internet of the
future. Field based work has established a device to track both the agricultural field and the
agriculture field efficiently. Using idea of loT, transportation and produce alerts/alarms or
make intzligent dedisions. Live camera output Streaming, via raspberry pi camera, for live
Checking the agricultural fizld through the intemet itseif. The Agricultural Business The fields
are under the live stream for the heat of the dimate, humidity and moizture. The fislds are
tested for environment, humidity sensor device and soil moisture and temperatures.
Automated irrigation will be carried out on the basis of the temp sensor device, humidity
davice and scil moisture sensor set points. In loT, the data obtained from the field is tracked,
the data is then analyzed, and approprizte information is transfemed for countermeasures by
the fizld owners. The maintenance of Agro Food Transport is carried out by tradking the
temnperature of the product being shipped and updating the status on the site page and

ensuring the supplier's on-time distribution of the product.

Keywords
Wi-Fi Raspberry pi. 1aT Streaming of material
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Abstract:

Vigion ozs is 3 s2icus facter that can affect ong's course of Ife and quality of e, making them barred from independence,

More Like This

e Application of Graph Neursl

easy mobilty, unnecessary bripping over objects, etc. As per World Health Organization's most recent studies, there are around  grwork in Matural Language
2.2 hillion peaple on the planet who are visually impaired, and a major proporbien of the population is over the ape of 50 years, Processing and Computer Vision

The primary comerstone of this paper is about how a simple Object Detection meded, done with the help of some pythen

201 T Inbemafional Confrence on

libraries and APls, shall prove to be helpful for visuslly impaired people, and help with those subtle challenges. In this proposed Machine Lecming, B Data and

methodology, to overcome the aforementioned drawbacks, a Machine Leamning model whose key purpose is to detect the E[ﬂ;wm
location of the object surounding the person and provide voice feedback using Google Text-to-5 peech AR has been
implemented. To train the model around various aspects of the object, the ME -COCO dataset is being used. Integrating Natural Language
Processing & Computar Vision
Published in: 2022 Intemnational Conference on Applied Artificial Intelligence and Comguting {ICAAIC) Ity an Interactive Leaming
Plattom
Date of Conference: 06-11 May 2022 INSPEC Accession Number: 21768067 il
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Abstract:

Mowadays, thars is an increase in sensiive data like rumars and privats content in popular social media platforms like Twitter.
S0, it has become 3 severe issus. To limit the increzse of sensitive information therz is one approach like restricting the
transmission amaong social network users. Transmission limiting methods, on the other hand, curd the transmission of
insensitive data as well which resulis in poor experiences. To address the challengs of this kind by examining how we can
reducs sensitve d3ta disszmination at the same time 35 maintaining the insensitive data transmission in this research, and
creste this 35 3 restricted reduction problem 1o maintain insensitive dats transmission as the restraint. Mow it is tme @
investigate this type of problem in the company of all user's transmission capabilities in 3 fully known netwark which is known in
advance and with partial users’ transmissicn abilities in 3 sem’ known network which is unknovin in advance. Now we can
cooperstively develop a way out using 3 bandit framework in a fully known network and semi known netwark by representing
sensitive transmission size as 3 reward of bandit. Furthermars, In the construction of algorithmes it is impessiols to define the
datz disseminztion sizz beczuse of the semi-known network's uncertain diffusion capsbities. To address the problem, twl be
good ifwe use the bandit framework that helps us to study unfamiliar ransmission capabilities through 3 process of
tranzrission and adjustzbly perform different measures to restrict the transmission on the basis of ransmission capabilitizs.
Extensive 2315 on natural and artificil datasets show the methods that we uss have effiziznty constrained sensitive dats
transmission whilz achizving forty percent reduction in non-sensitive infarmatien transmission loss when compared to four
baszlinz tzchnigues.
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Abstract:

Exchange of words among the community is one of the essential mediums of survival. Besides that, as claimed by the World
Health Organization in 2021 over 5% of the world population suffers from speech impairments, they are lacking the basic
prerequisite that is needed for the survival of the human race. These people communicate using "Sign Language” among their
communiies which has its meaning, grammar, and kexicons, and it may nat be comprehensible for every other individual. Our
proposed methodology focuses on creating a vision-based prototype that interprets the Indian sign language into
understandable speech or text on an embedded device and this is done using deep leaming tzchnique which is an advanced
extension of maching learning technology. our model makes use of an integrated webeam for capturing the real-time hand
gestures and a Rasphemy Pi o process the collected samples. The modsl uses 3 dataset that has 1200 images for every
gesture for better results. Training data and test data have been parttioned inbe 8:1 ratic. This waork involes CHN, loT, and
Prython Language.
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Absract:

Health care field is facing 3 kot of challenges due 1o the huge wolums of people nesd medical suppart. The pandemic siuation
has created 3 lot of challenges to the heskhears figld. This paper analyses how advancement in maching leaming can be best
utilized in improving heslth care services. Maching leaming technigues are based on the idea of how systzms can lzarn from
the already existing data and can werk with minimal hurnan supenvision. Thus maching learning has huge scops in heskthears.
[¢zching lzzming zlgorithms can be effzctively utilzed for disease prediction, disesse detection, providing personzlized
healtheare etc. These models can sffzetvely pradict the presence of diszases and also helps in detscting the disesses at
earlier stage itself. Both supervised and unsupenized algonthms will b2 helpful in this field. Personalized healtheare
applications aim to provide patient oriented healthcare services. Machine leaming in combination with internet of things
technologies made the personalized health care possible. The dsta collected from wearable devices and sensors can be
effectively processed using maching leaming slgorithms and effective predictions can leads to quality of ife improvements. In
this chapter authors studies some of the existing applications of maching leaming in healtheare figld. Authors also proposs 3
midel that will 3dd walus to the existing applications.
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Abstract:

Roads are viewed as the fundamental method of transportation. Nonetheless, because of the substantial gridlock, these
roads require framewark upkeep. Frequently this suppaort isnt done on the grounds that it is difficult to control anyplace oron
account of obliviousness. This prompts a pothole, which leads to and fro and causes a great deal of mishaps. This paper
examined how to recognize potholes with the assistance of a camera mounted on a light strip. The picture handling strategy
utilized, was informed to BMC authorities without really wasting any time utilizing an electronic framewark to diminish difficult
work. To test its presentation, the gave framework was carried out in Windows utilizing a CV library. To recognize potholes,
straightforward picture handling innovation is utilized, for example, form discovery and Hough changes.
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The 2019 COVID-19 is otherwise called COVID-19. Intense Respiratory Syndrome Coronavirus 2 3 Saftcore Bk R 2200
(SARS-CoV-2) is brought about by a beta-type COVID-19. The seriousness of the illness can be
related to an enormous number of passing and diseases all over the planet. Assuming T

analyzed early, the illness can be successfully controlled. It is feasible to perform lab tests for
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) The Emergency Depanments (ED), which save many people's lives, have a negative impact as wel, If the ED is overcrowded,  Design of A Data Warehouse for
Cocument Sectons thers iz 2 risk that some individuzls condition might becoms fatal duz to delzyed care, 2ven before they are hospitzlzed As 3 Medical Informeation System
I. Iniraducion resul, there is 3 need to examing the use of nnovative ways to increase patient fow and pre vent overcrowding. Maching Using Data Mining Techniques
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Abstract
Metwork security has arisen as 3 oritical investigation area in the last pericd 25 the mbemet and
communigque techralogies have grown in popularity. The netwaork is protected by frewalls, antivins

saftware, and intrusion cetection systems (IDS) and its related asseks in a cyberspace agains

unauthorised access. Thess include a network-besed intrusion detection system (NIDS] that canstantly

screens netwark traffic for hastile and suspicicus behaiour in arder to ensure the corfidentiality,
irtegrity, and availabdity of the data being transmitted over the Intemet. However, researchers have
made huge efforts to improve detection sccuracy while decreasing False Alsnm Rates (FAR) and to

detect novel incursians, but they still confront difficultias. There has been an increass in the we of IDS

systems based an madhine learning and deeg learming (ML and DL) in recent years. The study's main

goal i to cdetect attacks wsing a hybrid BL technique, and essertial traits are identfied via the Craw

Search Algorithm (CSAL In arder ta improve classification acouracy, the decision free is mapped to the

Extreme Laarning Machine [ELM). The decision tree selacts features that are good 2t dlassifying

Adcitianal weights for the selected features are caloulated to improve their categorization acouracy. On

the KDD up dataset, the experiment is caried out in terms of 2 variety of parameter metrics.
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Rbstract:

Cryptograghy plzyz 3 crucizl and signifizant part in key transmizzion betiveen two users, To send the kzys in 2 secure manner,
quantum implemantations arz used, A recent method of distrbuting keys across users is known 35 quantum kzy distrbation,
There is 3 substantia| discennect betwesn quantum key distribution (2KD) theory and practice in this ragard. Gadgets no
Iamper megt the s=aurity suidence s assumptions. This hole is acoessed 35 &0 input here. & simols and dirzat messurement
methadology that is independent of the UKD device and is primary based on any potendal flaws andior failures. A quantum
|anguage sxchangs facet channzl that is part of the QKD device. Our simgisst technique is experimentzlly give up to ong
unpaired parametar for each tranamittzd pulsz, This explzing the high dissatizfaction with the source, Also, unlive O (Devicz
Indzpendent] QKD Stats leaked from user labs entical fo ensurng QKD's s=curity avatar In that sense, is securty is more
than what DI QKD offers, but  provides a secret
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Abstract

Recently, car parking space is one of the hard tazks in modem-day traits. Area operation and
supenvizion of vehidles' area iz now a required area of study. Searchings’ for an unfiled
parking' wacancy in overfilled visitors is a time-taking manner. The prevailing to be had parking
area popularity techniques are not robust or worldwide for photos took from one-of-a-kind
photographic digicam lookouts. Final results of & right parking space in a hactic town is simply
& stimulating troulble and public are facing this elaborate on an everyday base. The most
raazon of this observe is to extensively speak the previows ressarch of wehicle parking arsa
recognition and egquivalence them from modified factors. To conguer these problems, we
suggest an aircraft-pemarily based method which adopts an operational three-D parking lot
characteristic such as abundant planar aspects. The aircraft-baszed totally three-D segment
modzl performs a key element in conduct inter-item coclusion and point of view alteration.
Haowever, to relizve the interference of unpredictable illumination deviations and sun chades,
we endorse an airoraft-based class system. Furthermore, by using supplying 3 Bayesian
categorized framework to participate the thres-0 prototypical with the gircraft-basad
organization technigue, we methodically infer the space popularity. Final, to triumph over the
insufficient lighting firtures within the night-time, we additionzlly gift a preprocessing step to
improve picture excellence. The investigational consequences expression that the deliberate
framawaork can comprehend strong bocating of car parking places in each sunlight howrs and

night-tima.
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Absfract:

Imape classification is amaong the most impaontant responsibilities in medical wsual sssessment and is typically the first and
foremost basic progression in numerous medical purpeses. MRI Image division is used in brain research regularly for analyzing
and visualizing anatornical structures, collapsing brain alterstions, showing comgpulsive places, and for careful organization and
image-directed therapy. We emphasize disparites betwesn them and discuss about it sirengths, reference points, and
constraints. To tackle the complesities and difficulty of the brain MRI partition problem, we prmarily intreduce the core notions
of image separation. At that time, we detail varizd MR pre - processing techniques covenng image enlisting, predisposed fisld
restoration, and remaval of non brain fissue. This system examines items using a controlled division technique based on
Convolution Meural Metwarks (CNN). Because thers are fewer sirains in the machine, using minor parts allows for more in-
depth architecture and a good outcome against additional matching. In addition, we investigated the use of strength in
normalization as a preprocessing phase in Hybrid CHN-based partition techniques, which is beneficial for brainstem tumar
partitions in MR image scans when combined with knowledge enlangement.
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Abstract:

Every educational institution recognises the importance of campus placements in assisting the studentin achieving their
objectives. According to the criteria ofthe company, the analysis ofthe placements needs to created estimate the likelihood
that students will be putin a particular organisation. The placement analysis uses a different number of parameters that can
be usedto evaluate the student's skill level. While some criteria are based on university standards, others come from
assessments made using the placement management system itself. By combining these data points, the analysis must
correctly forecast whether the student will be hired by a company. Finding a classification method that would work for our
data collection and be as accurate as possible was the challenge. The type of problem an algorithm must solve and the
data collection it must use will determine the accuracy of the algorithm. In order to analyse the accuracy levels of each
algorithm regarding our problem and data set, this study ultimately choose SVM, Random Forest Decision Tree as Existing
algorithms and Logistic Regression, KNN, Gradient Boosting Classifier as Proposed Algorithms. This study may use the
results of this test to decide which method to apply when integrating our analysis into the placement analysis system.
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Abstract

Duetothe smoothness and various other characteristics, the Android O3 is familiar among all inds of mabile users. Traditionally signature-based techniques are applied to identify malware. But this technique
is notable o identiy the Iatest malware. Classification algarithms can suppart huge datasets needed to protect Android-ased platforms. A the same time, a huge dataset needs scalability for detecting and
tlassiing automatically atthe malicious identification stage and feature retrieval. In this chapter, enhanced CHIN (ECHN) classifier is used for identifing malware in smart devices. The outcome ofthis
sugoested classifier is compared with the existing models like ¥GBoost, random forest, and CNIN, The performance of the proposed work is assessed based on their accuracy precision, and racall values,
From the results itis proved that proposed enhanced CNN (ECNN) produces accuracy of 95.8%, precision of 0.9, and recall of 0.92 which is high compared to other algorithims. The tool used for execufion is
python.
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Abstract:

Artiicizl Intelligence (Al) and Machine Leaming (ML) plays a3 eritical rolz in detemmining the future of wirgless networks. The
advancements in technology will unlzash 2 significant Internet of Things (loT) where numerous interconnected processes,
people and devices will be served in 3 simultansous manner, Cpen and broadeast wingless channels make wieless networks
particularly susceptible to espionage, jamming, and disturbancs atiacks. Physical Layer (FHY layer) ssourity becomes 3 major
CONCEm since typical secure methods do not operate well in winzless PHY networks. As & starting point, we examing the FHY
layzer of wirzless connections for threats and hazards. Whan it comes to PHY [aysr security systems, there are thres basic
c3tegories: Spatial Domain-Based (S0B), Temporal (TTE), and Frequency (FF). We will weigh the benefis and drawbacks of
tha maost recent safe technology in 2ach ares along the way. The methodologies and methods employed in these areas, s vel
35 the open research questions and prospects in this fizld, are also discuszed.
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Abstract:

The capacity to identify emations from speech has drawn increasing atention throughout tme. Speach emation recognition is
an emenging topic in the domain of human computer interaction If can be used for 3 wide range of things, such as
comminizating with robats, banking, contact centres, car dashboards, video games, and mare. The procsss of accurately
getermining & humnan's emation from their speech is called speech emotion recognition. |t enhances computer and human
comminization. Despite the challenge of annotating audio and the subjecdive nature of emations, 328 makes & pesstie fo
forecast 3 person's emotional state. The benchmark RAVDESS datazst is used in this study's analysis of speech emation. e
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Abstract:

Diabetes is a chronic condition characterized by an increase in blood glucose levels in the human body as a result of either
insufficientinsulin production or body cells that do not respond to insulin. At most hospitals, numerous tests are performed
to collect diabetes diagnosticinformation. The data are then used to advise treatment. Obtaining an accurate diabetes
prediction is highly challenging due to the availabil-ity of limited amount of data and the occurrence of outliers. Deep
learning has recently been utilized in healthcare and medical research to achieve good results in a variety of tasks such as
predicting patient conditions and disease identification. This study has compared the ARIMA (Auto Regressive Integrated
Moving Average) model and LSTM maodel to fore-cast Blood Glucose Level (BGL). The deep leamning model consists of the
LSTM NN model. The performance ofthe suggested LSTM NN is compared to the ARIMA model in terms of Root Mean
Square Errar (RMSE).
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Abstract:

The development of Intemst has brought a lot of conveniences to people and facilitated people’s life greathy. Howewver,
with the gradusl development of network, 3 variety of computer viruses such a5 Trojan vires are threating our network
securnity and owr use of accounts. Any careless move will cause the loss of the scoount or even our properties, which
sounded the slarm on network securty. In previows network security defence practices, simple firewsll was used 35 an
important defence method against vines. Howswer, in recent virus attscks, it is found that simple firewsll can no longer
mest the demands of defence against computer vines. Hence, the combinstion of firewall and IPS is swrehy an important
method for future network security protection. Riegarding the researches on firswsll and IP5 intersction technology, the
research levels abroad are prior to that of domestic researches. Especially, Metwork ICE Company possssses 3 workd-
clz=s research level in both intrusion detection system {IDS) and intrusion prevention system {IFS). Intresion detection
is the most common way of recognizing assaults on PC frameworks and making ready for interruptions, interruptions,
and other PC related tskes advantage of. Be that 3= it may, the development of Intemst-based gadgets confounds the
location interaction and requires computerized frameworks to recognize assaults. In light of this, this paper proposes a
programmed interruption location strategy utilizing the Brainstorm-Crow Search-based Actor Critic Mewral Network (BCS-
ACMM) classifier. Information grouping bunches the information utilizing the proposed scanty fluffy C-implies
{Probabilistic Sparse FCM) grouping calculation. The group is exposed to 3 two-level characterzation performed utilizing
the proposed streamlining calculstion, and the second degree of order identifies information interruptions. The Brain
Storm-Crow Search (BCS) calculation, which is a reconciliation of Brain Storm Optimizstion {B50) and Crow Search...

[Ehow MoTs)
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Evaluation of Biometric Classification and Authentication Using Machine Learning
Techniques
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Abstract Abstract:

This research article proposed the performance measurement of biometric image with computational methodology. This
research adopts the following procedures: pre-processing, Feature extraction and Classification. Designing and building

I Introduction the algorithm and simulation programs have been done in a MATLAB environment. My SQL has been utilized for the
maintenance of overall dataset. By employing the classification technique comparative analysis was carried out by
inspecting three data mining techniques which were: Random Tree, The multilayer Perceptron neural netwark (MPMN), and
the C4.5 decision tree (DT) algorithms. As per the final conclusion, the Random Forest Classifier algorithm exhibits greater

performance in contrast to the othertechniques. It has been found that the 83.5 % accuracy exhibited by Random Forest
V. Results and Discussions Classifieris much greater and enhanced.
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Abstract:

Inthe modern digital transformation era, providing customers with confidence inthe suitability of the fumniture they choose
forvarious situations inwhich it will be used is the major problem in online furniture sales. While buying furniture,
purchasers must ensure the furniture's model, size, and color are appropriate for and complement the space in which they
will be put. The flexibility and appropriateness of the furniture product when placed in a particular area may be seen by
prospective buyers with suitable instruments. For furniture to be sold online correctly, these issues must be resolved. By
using Augmented Reality, this is feasible, to do. When it comes to anline product customization, certain application models
inthe furniture sector employ Augmented Reality and mobile technology. A 3D product visualization tool, product pricing, and
an enhanced renderer are all included. For the purpose of creating AR-based furniture technology, Google AR is usedin the
development process. It provides a framework for peaple or teams to creatively and flexibly address challenging tasks and
is5Ues in order to generate and deliver the best performance. The study is finished using Android Studio and Google AR
senvices. Based on the results ofthe studies, itis advised that this application be enhanced to have a greater degree of
performance. This might be achieved by creating avariety of various creator patterns using barcodes or QR codes,
tlassifying surfaces like ceilings and walls so thatthe pragram can accurately show 30 things on them, and improving 30
models to fitthem inthe projecting space.
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Abstract Abstract:
] Itis critical to manage water supply in a safe and efficient manner. Significant amaunts of water are lost each year as a
Document Sections result of leaks in water distribution systems (WDMN). As a result, locating leaks in a reliable manner s critical. Water leaks
| INTRODUCTION can be detected using monitoring software that analyses the flow of water. Apps that frack the user's location can be
extremely useful. Ifthis technology is widely adopted, it will aid in the resolution of water management issues such as
Il Literature Survey human error and waste of limited water resources. Water leaks can be located predictably using the Intemet of Things

L. Proposed Nethod (Internet of Things). Many countries struggle to get enough water, but the situation is not hopeless. tis critical to accurately
' locate water leaks in order to reduce system resistance.

V. Hardware Implementation
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Abstract

Most of the doctors have used EHR (Electronic Health Records) for patient record-keeping due

to the convenience of data or record sharing at will. Additionally, it is more convenient for the

patients, nurses, and other healthcare ecosystem stakeholders. The cloud is becoming the

infrastructure for the majority of EHRs due to cheaper costs and application scalability, yet
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Abstract:

In medical science, dermatology is the department dedicated to identify, diagnose, and suggest a treatment for skin
disease. Diseases that occur on human skin is mostly unpredictable and tough to analyze, in recent days, the occurrence of
skin diseases increased unprecedently. Skin diseazes are usually caused by bacteria or other related infections. Some
skin diseases like ringworm, yeastinfection, allergies etc. will constantly increase and spread over the skin. This type of
disease should be identified in its earlier stage to avoid spreading. The identification can be done by considering some
factors like clinical parameters, which are considered for identifying the disease. The possible skin diseases are dermatitis
forthe age group 0-5 years, warts affect 6-11 years old children, and acne vulgaris affect 12-16 years. Dermatomyositis is a
type of skin disease that affects children aged 5-15 and adults aged 40-60. Due to unawareness, patients usually ignore the
early symptoms. This necessitates the need for skin disease prediction. This research work predicts the type of disease by
using the clinical parameter of a patient, which is achieved by using various machine learning classification algorithms.
Maximum accuracy of 98 4% is achieved by the Naive Bayes algorithm. The Graphical User Interface (GUI) was developed
for easy utilization of this prediction module for bath doctors and dermatologists.
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Abstract

In India, hypothyroidism or hyperthyroidism is a major condition when the thyroid-stimulating
hormone fails. As part of the conventional approach to diagnostics, there are various blood
tests. Detecting thyroid illness in its earliest stages requires several time-consuming and
difficult activities. The medical business has handled only a small percentage of this large

volume. Data must be processed correctly for a valid diagnosis to be made. Intelligent
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Abstract:

Non-automated segmentation of brain tumors from the MRl images is atedious task, which may sometimes produce
inaccurate results. Therefore, the accuracy and reliability of brain tumor segmentation is also key to decision-making,
treatment design, and analysis oftreatment results. The automated brain tumor segmentation strategy uses manually
developed parameters. As with convolutional neural networks, training requires excessive amount of annotated data that is
generally challenging to retrieve in the medical field. The prior demand is the design of a task adapted along with robust
feature selection and representation. This seems mandatory for effective and efficient segmentation of complicated brain
tumars, which in turn is possible with two-channel Convolutional Meural Networks (CNM). Hence, two-channel CNM is
adapted for the segmentation as it provided promising results for similar research. The two-channel CHN model
contributes much in lessening jitter and over fitting parameters. Conclusively, a two-way cascade design to CNMis
infroduced, where the base CNN output is processed as an auxiliary source and combined at the final level. When testing
the model inthe BRATS2013 and BRATS2020 knowledge sets, the CNN integrated package in the 2-channel design was
not hidden. Compared to the progressive method described above, the overall performance has beenimproved and the
process guality remains attractive.
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Abstract:

Indiz may be the langest exporter of farm products, but the country’s farms are not very productive. Inadeguats
agricultural production means farmers bring home much less money. The producers nesd 3 performance improvement if
there is 3 rise in their revenue. Farmers may boost owtpart by cultivating land more effectively by first determining what
will thrive there. The land’s potential production can be enhanced by growing the comect crops. As a result, crop
recommendstion slgorithms may be quite useful for agriculturalists. Crop yields are influenced by 3 wide variety of
extemal influences. The production is affected by environmentsl conditions like as heat, moisture, soil pH, precipitation,
and the availsbility of nutrients like potash, ammonivm, & phosphate. There is 3 lot of confusion among farmers
regarding which crops shoul be produced in particular regions to get the highest possible yield and financisl return. As 3
result, the purpose of this study is to show how 3 ml slgo may be wsed to forecast crops and associsted prices. Soil is
fundamental to the proper functioning of the temestrial ecosystem, and its primany duty is the cultivation of crops for
the purpose of providing food for the worlds ever-increasing population. et global soil deterioration poses a ssrious
challenge to food security. The stresses of urbanization and industry, among others, contribute to soil degradation.
Hasabitat loss, shtered green spaces, soil erosion, unchecked livestock, illegal dumping, and ineffective land mansgement
are 3ll major contributors to soil deterioration. More than 1.5 bilion people are in danger of kosing their way of life dus to
the rapid pace of land degradation, which now stands at 24 percent {2500 =g.km). In this situstion, keeping wp with the
rising demand for food is 3 problem made more difficult by the need to maintain soil guality). As 3 result, maintsining
sgricultural cutput and adapting to the uncertsinties brought by climate change nesds constant ...
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Diabetes is considered one of the deadliest and most persistent diseases that cause glucose levels to

increase. Complications can arise if diabetes is left unfreated and undiagnosed. Patient visits

ﬁ%ﬂ&fg :LA Eﬁémﬂgma specialist to determine the results of the patient status are usually o found. No matter how you look at

:‘;ﬁ&&lﬁgﬁw 1. the growth of methods to cope with Al is crifical. There is a goal in this study to develop a model 1[;:::1?:&:;1;:1

24-05 June 2021 that can accurately predict the risk of diabetes in a patient population. Decision Tree, SVM, and Naive Cuest Editors:

Chennai, India Bayes are used in this study to detect diabetes. The UCI Al library's Pima Indians Diabetes Database Livia Bove, R
(FIDD) performs experiments. The presentation of each of the three compufations is based on various @ Saman Alavi,

(e e factors, such as precision, accuracy, Fmeasure, and recall. Precision is measured by comparing i Donglin Jiang,

Amadeu Sum

instances to categorize the results as normal or abnormal and verify using the Receiver Operating
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Abstract

The clinical management of cancer data storage for cancer treatment, analyzing cancer
outcomes, providing services for cancer care, accurate measurement for research in future
prediction, treatment history, and comparative future research work, plays a very important
role in precision cancer health care. However, cancer stage data registries are often found to
be inaccurate, missing data, or data are not collected perfectly. To perform all these tasks the

need for manpower increases. Therefore, centralization in monitoring and analysis of cancer
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Abstract:

The proliferation of loT has resulted in a rise in the demand for senvices provided by the fog layer, a novel dispersed
computing pattern that supplements cloud computing. The fog system enables location awarenass and mobility assistance
by extending storage and multiplication to the network's edge, dramatically reducing the issue of senvice computing in delay-
sensitive applications. More requests from mare users means mare stress forthe YMs running in the fog layer. When it
comes to fog networks, Load Balancing (LB) is crucial since it prevents some fog nodes from being under- or overworked.
Fairly dividing up the fog layer's burden across the available virtual machines (VMs) is now an absolute must, LB can
enhance quality-of-service metrics including cost, response time, performance, and energy ingesting. Athough there has
been limited investigation of load complementary techniques in fog networks in recent years, no comprehensive analysis
has been conducted to compile this information. This article takes a systematic look atthe various load-balancing
procedures in fog computing, categorizing it as either approximate, precise, fundamental, or hybrid. In addition, the study
explores (Load Balancing) LB metrics, including the benefits and drawbacks of the techniques used for fog netwarks. There
is also an examination of the methods and instruments used in the aforementioned evaluations of each research under
consideration. The most unanswered questions and emerging tendencies for these algarithms are also covered. In the
final section, the study suggests potential avenues for further research.
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Abstract: More Like This

The conversion procass afwords to vactors involves mapping each word or termin the biomedical datato aunique Sentiment Analysis of Mixed-
numerical vector, called a word embedding. One of the key advantages of using word embeddings is thatthey capture the Case Language using Natural
meaning and context of wards in a numerical format which can be used as inputforvarious maching [eaming and data Language Processing

analysis tasks. The Milvus vector engine is an open source soffware that allows forthe efficient and accurate representation g4 Third nemetionsl Conference an
of arge-scale datain vector space. Itis parficularly useful for high-dimensional data such as biomedical data that containg ~ Invenive Research in Computing

‘ ‘ o o ) ) Applcations (ICIRCA)

3 [arge number of unique words andterms. The use ofthe Milvus vector engine is to convert biomedical data into numerical Pubishect: 2021

vectars for machine learning and data analysis tasks. Inthe context of biomedical data, the use ofword embeddings can

enable new discoveries and insights by allowing for more accurate and efficient analysis ofarge datasets. This ward AHybrid Desp Leaming

embeddings can be used to identiy pattems and relationships in biomedical literature, orto classify medical articles based  Tachnique for Sentiment Analysis

on their content in E-Learning Platform with
Natural Language Processing
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Abstract

Hackers can embed malwares in the pages to take client data and procure cash illcitly.
Actually, it is noticed that near 33% of all sites are conceivably malicious in nature. In this
manner, It bodes well to rapidly distinguish malicious URLS on the Internet. Unique in relation
to the vast majority of past strategies, right now, propase a strateqy for online malicious URL

identification dependent on versatile learning. By gathering the network traffic from spine
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Abstract:

These days, its not uncomman to see video cameras installed to keep an eye on pedestrians and matorists alike in a
variety of public spaces. The proliferation of camera footage necessitates the creation of some means of deducing the
nature ofthe activity captured on film. Due to the widespread availability of acquisition devices like handsets & camcorders,
HAR may be used in a wide variety of contexts. The proliferation of electronic gadgets and software has been matched by a
revolution in data extraction made possible by breakthroughs in Al. Difficulties such backdrop congestion, partly blockage,
variations in size, perspective, illumination, & look, make it difficult to recognize human actions in video frame or still
photographs. Multimodal recagnition is necessary in several fields, such as CCTV, human computer interaction far
characterizing human behavior. This study surveys the most current and cutting-edge findings from the study of how to
categorize human actions. This research proposes ataxonomy for studying human activity and explore the benefits and
drawbacks ofthis diverse set of approaches. Disabled people's daily routines, including resting, maving, fraveling down &
up the stairs, speaking, & laying, have been frequently tracked using cellphones. Human motion detection often makes use
of well-established ML & DL technigues include CNM, & LSTM Netwark.
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Abstract;

In India, 60 6% of the land has been used for agricultural purposes. Farmer invests much in chemical fertilizers, manual labor,
weed collection, pesticide management, and at last, they gain low productivity. In this paper, different data mining technigues are
going o be analyzed for improving crop productivity and the use of organic farming. Here nutrient content of different food
products is also going fo be analyzed by comparing organic and inorganic food products. Il effects of Inorganic farming are
listed. Food produced using organic farming will bring out the health and well-being of human beings for a better future.
Seasonal crop recommendations will also be done by making a complete study on an atfribute such as PH, water holding

capacity, erosion, efc. Weather data are collected to bring out the prediction of rainfall in a particular region. The accuracy of
different data mining algorithm are also listed
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Abstract:

A Contact Tracking Model is designed o combat the COVID-19 outbreak by incorporating Clustering/DBSCAN Algorithms, which
fall under the realm of Machine Leaming. The procedure used by public health ministry's to assist control the spread of
infectious diseases like COVID-19 within a community is known as contact tracing. Performing contact tracing correctly during a
pandemic can assist limit the number of people who become infected or speed up the process of treafing those who are already
affected. We will create clusters using this model, which will assist us find infections by fiitering the data in the clusters. The high-
density clusters are the areas where a big number of people are likely to come into contact with an infected person, whereas the
low-density areas can be overlooked because they contain a lower number of people collected together.
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Abstract Abstract:
The Internet of Things (loT) technology is a viable alternative for monitoring meteorological data in a specific area and
Document Sections

making the data accessible from anywhere in the world. This is based on the idea that loT technology connects electronic
. Introduction sensors to the public internet. Data from the embedded system can be accessedviathe internet from anywhere in the
world. In some regions, it may be impossible to examine and monitor vital weather parameters utilizing wires and analog
devices during some weather threats. This research proposes a comprehensive approach for monitaring the weather
conditions in a particular region and making the information accessible in other parts of the globe using a system described
inthis study. The 10T is the underlying technology that enables this. Itis a highly developed and effective method for

Il Literature Review

Il. Proposed Methodelogy

IV. Results And Discussion connecting things to the internet and bringing the whale internet of things together in a network. This research wark has
developed an loT-based forecast concerning sustainable development using an embedded system that can report weather
Authaors status such as air pressure, heating rate, moisture, air quality, illuminance, and o on in realtime. The measurement data
Figures has been given as aninputto Thingspeak's server for processing and assessment.
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Abstract Abstract:

A mabile wireless sensor netwark (MWSN) is a self-configuring network that does not require a fixed structure, which
minimizes its operation time. Atthe same time, every node in this netwark is free to move and make the network change its
| Introduction topolagy frequently. Several routing algorithms designed for MWSNs are established on every node that forwards data
packets in the network. However, in real time, some of the nodes may act as selfish nodes. Those selfish nodes use the
network and its services but do not cooperate with other nodes. Therefore, detecting these nodes is essential forthe WSHN.
Thus, this approach, “sensor node communication-based selfish node detection™ (CSND) in MWSN, is proposed. In this
approach, it can be verified that the node communicates based on the route request and reply messages sent within the

IV. Proposed Method communication network, The article’s objective is to distinguish the selfish node in WSNs. This approach elects the
forwarder node based on the highest energy level and node communication ratio (RMC). The BS is noticing the behaviour of

every communication in the MWSN. The simulation illustrates that it enhances delivery and drop rates and improves energy
Show Full Qutline = efficiency during data transmission.
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Abstract:

The global expansion ofvisual impairmentis a very sensitive subject. Living in constant uncertainty has always had a
negative impact on many aspects of their lives. The digital revolution is accelerating in the fast-paced culture, and it has had
agood impact on blind people’s life as well. This study intends to develop a support system for those who are blind or
visually impaired. People with visual impairments from the partially unsighted to the completely blind can use the image
recognition and text navigation system to support and direct them via auditory commands. The tool includes the sequential
operations of indoor obstacle detection and recagnition. The presence of an object is identified using an ultrasonic sensor.
Here, a single chip known as a Raspberry Piis being integrated with both the text navigation device and the identification
system. The Raspberry Pi operates with great accuracy and speed. An objectis photographed by the navigation system’s
camera module, processed using the single shot detection (S5D) algarithm, and then converted to text by an optical
character recognition (OCR) engine before being communicated over the speaker using the text-to-speech (TTS) converter
tool. The object recognition and the text navigation system are specially designed for blind individuals to operate the toal
conveniently in a solitary manner.
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Abstract:

The technology that has advanced the fastest has improved our way of life. However, because of insufficient emergency
facilities, technology has also increasedthe risks associated with driving and the frequent road accidents that resultin
significant life losses. This paper will help with this displacement. The process is completed when an accident occurs, the
MEMS (Micro-Electromechanical Systems) sensor analyses the signal, and the microcontroller receives this signal. To alert
the rescue team, the notification is fransmitted via the GSM (Global System for Mabile communication) module, and the
position ofthe accidentis acquired with the aid ofthe GPS (Global Pasitioning System) module. After receiving the
information, the rescue crew can track down the area quickly using the location coordinates. The necessary action will then
be done after the location has been confirmed. Inthis instance, a buzzer has been placed to warn onlookers. The objective
ofthis effart is to automatically identify an accident and notify the rescue crew or command centre.

Published in; 2023 7th International Conference on Trends in Electronics and Informatics (ICOEI)

Date of Conference; 11-13 April 2023 INSPEC Accession Number; 23162081

Date Added to IEEE Xplore: 24 May 2023 DOL: 10.11091COEI56765.2023.10125625

¥ |SBN Information: Publisher: |EEE

Electronic 1SBN:979-8-3503-9728-4
DVD 15BN:979-8-3503-9727-7
Print on Demand(PoD) ISBN:979-8-3503-97231

Conference Location: Tirunelveli, India



Highlight


Enabling Gesture-based Application Interaction on Head Mounted VR Display

Publisher: IEEE m

KRishi Kalis ; VRohith; G Kalaiarasi All Authors

43
Full Q < O© [}
Text Views
Abstract Abstract:

_ With the integration of smartphones, VR head-mounted displays that are affordable (HMDs) have made VR more accessible
Document Sections tothe general public and increased its widespread use. However, due to their lack of interaction, these systems frequently
| Introduction have limitations. GestOnHMD, a technique for a pipeline for classifying gestures and gesture-based interaction, is

presented in this study. It makes use ofthe gesture technique in smariphones to detect hand gestures, detecting 21 points

Il Literature Survey on hand on VR headset, Initially, gesture-elicitation research is camied out using specific headset the Google Cardboard to
Il Proposed System detectthe 21 hand points which detects the hand gestures and display the meaning ofthe hand gesture. Based on signal

detectability and user choices, different kinds of gestures are selected to inputthe dataset. It uses the neural networks to
IV. Resuft map the hand points and the cam detects the hand gestures and recognizes it and the displays the meaning of each On the
VR device's screen. Each gesture can be made specifically for the commands and its meaning by showing the hand

- Conelusion gesture infront ofthe cam and storing it in the dataset It can be usedto read American Signal Language, etc. which makes
st people to understand hand gestures and might help in future exploring. The outputis displayed on the Google Cardboard
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Abstract:

People's lives have been evalving due to the advancement of technology, especially in the aspect of mobile internet which
has promotedthe usage of fitness apps. With this app, users can exercise at anytime and anywhere. These fitness apps
changed people’s exercise and habits radically. With the help of this good exercise participation, people have gotten
accustomed to making use of this filness app as ithas also brought additional attributes like advising on health tips which
have made this app ever so special, which acts as an element of construction for obtaining the research.The drastic
improvement in the information gathering at anline portals has helped fitness apps like springing to cope with the latest
updates and help to act accordingly. Although public guidance has been crucial in decision-making, Studies show itis not
favorable to follow those particular pieces of advice. Studies show that there are too many problems with fitness apps. A
deficiency in fime management, and no proper development, people do not refer to technical obstacles and relevant
databases. The other major complication is thatitis not able to keep up with the specification of different age groups.
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Abstract:

Society strugales with food waste on a reqular basis. As a result, proper food waste management can improve the
environment as well as the economic situation. Poverty will be alleviated if people reduce food waste, and the environment
will be conserved. This research study intends to create a mabile app that will efficiently collect food and other items and
delivers donated ones. Donors and recipients can register their details, as well as post availability or requirement of food,
via the mobile application. This app accepts both cooked food as well as raw food. Donors can use the app to upload
photos of their food, which serves as proofthat there is food available and also motivate others to donate.
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Abstract Abstract:

The development of machine learning assists drivers in the form of unmanned automobiles etc. Nearly 22% of accidents

Document Sectons are caused by the driver's drowsiness and lack of alertness. This study intends to monitor the alertness of driver by

L Introduction analyzing their facial expressions and eya variations. The developad smart processing system substantially reduces
highway accidents. The proposed model considers various facial characteristics like PERCLOS, Eye Aspect Ratio (EAR),

I Lirature Survey blinkvalues, and yawning. The driver is continually observed by the camera in the proposed method. HC dlassifiers are

I, Exstng Work used to identify the driver's face. CNN uses the extracted eye images to determine whether the eyes are closed. Based on
the classification results, EAR is measured. Ifthe mouth is detected to be open, the lip distance (yawn)is measured. Finally,

. Proposed Work awarning will be generated ifthe driver is in a drowsy state.

V. Results and Discussion
Published in: 2023 7th International Conference on Trends in Electronics and Infarmatics (ICOEI)
Show Full Outline =

Authars Date of Conference: 11-13 April 2023 INSPEC Accession Number: 23162078
Figures Date Added to IEEE Xplore: 24 May 2023 DOI: 10.109/COEI56765.2023.10125701
References ¥ [SBH Information: Publisher: IEEE

Keywords Electronic [SBIVSTS-&-3503- 97284 Conference Location: Tirunelveli, India

DVD ISBN:979-8-3503-9727-7
Wetrics Print on Demand(PoD) ISBN:979-8-3503-9729-1



Highlight


Development of an E-Commerce System using MEAN Stack with NX Monorepo

Publisher: IEEE m

S.L.Jany Shabu ; 5Pradeep Kumar; R. Pranav; 5. Refonaa; Maheswari  All Authors

46
Full

Text Views

Abstract
Document Sections
. Intreduction
Il. Literature Survey

ll. Existing Work and Their

Limitations
V. Proposed System
V. Working
Show Full Outline =
Authors
Figures
References
Keywords

Metrics

Abstract:

E-commerce is the backbone of online sellers. it also opens opportunities in the business sector. MEAN stack is usedin
e-commerce websites as it provides two-way data binding for most frafficking sites. The advantages they provide can no
longer meet the challenges forthe developers as the demand increases. Nx plays a major role to overcome challenges,
when Mx is added to a modern Front-end like Angular and Back-end like Express, it makes scaling easy. Modern techniques
such as distributed task execution and computation make sure the Cltimes remain fast, even after adding projects to the
workspace. The focus ofthis study is to design and implement an E-commerce system using some emerging JavaScript
technologies that include MongoDB, Express. JS, Node. J8, and Angular 14 along with NxMonorepo which is an added
advantage of speed and flexibility of this technology when compared to another traditional stack. Nxmonorepo makes the
MEAN stack implementation 3 times faster than the previous implementation of the MEAN stack.
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Abstract:

Due to recent developments in multimedia technology, digital data security has emerged as an important concern. To
improve upon the state ofthe art in terms of security, researchers often recommend maodifications to procedures that have
previously been implemented. However, many suggested encryption algorithms have proved unsafe over the previous
several decades, putting sensitive data at risk. Itis crucial to use the most suitable encryption strategy to defend against
such attacks; nevertheless, the type of data being protected might affect the method that is most appropriate for each given
situation. However, systematically evaluating various cryptosystems to choose the optimal one may consume significant
computational effort. To rapidly and reliably choose the appropriate algorithm, an VM (support vector machine) is proposed
as a security-level identification tool for photo encryption algorithms. In this research, a dataset was compiled with the help
of common encryption security criteria, including Security, Peak signal to noise ratio, Homogeneity, Correlation, Contrast,
Energy, Entropy, and Mean Square Error. These values are used as extracted characteristics fromvarious cypher picturas.
There are three tiers of security for dataset labels: strong, acceptable, and weak. For evaluating the effectiveness of the
proposed model, the calculated accuracy and results demonstrate the value of this SVYM system.
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Abstract:

Agriculture performs an critical position in India's economic system. Early detection of plantilinesses is critical to save you
crop damage and similarly spread of diseases. Most plants, along with apple, tomato, cherry, grape, show symptoms of leaf
ailment. These visible patterns may be found to correctly predictthe disorder and take early movement to save you it. This
can be triumph over with system getting to know and deep getting to know algorithms. We therefore recommend a method
that determines tomato plant disease from pix of leaves. This method is performed with aid vector device (SVM), random
woodland gadget studying algorithm, and look at algorithms Convolutional Neural Metwork (CNM), Recurrent Meural
MWetwork (RMM), and ResMet that is one of the switch learning technigues. Snoring. After the facts setis processed by way of
the algorithms, the accuracy ofthe algorithms is compared and the snapshots are categorized.
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Abstract:

The proliferation of 10T has resulted in a rise in the demand for services provided by the fog layer, a novel dispersed
computing pattern that supplements cloud computing. The fog system enables location awareness and mobility assistance
by extending storage and multiplication to the network's edge, dramatically reducing the issue of service computing in delay-
sensitive applications. More requests from more users means more stress for the VMs running in the fog layer. When it
comes to fog networks, Load Balancing (LB) is crucial since it prevents some fog nodes from being under- or overworked.
Fairly dividing up the fog layer's burden across the available vitual machines (VMs) is now an absolute must. LB can
enhance quality-of-senice metrics including cost, response time, performance, and energy ingesting. Although there has
been limited investigation of load complementary techniques in fog networks in recent years, no comprehensive analysis
has been conducted to compile this information. This article takes a systematic look atthe various load-balancing
procedures in fog computing, categorizing it as either approximate, precise, fundamental, or hybrid. In addition, the study
explores (Load Balancing) LB metrics, including the benefits and drawbacks ofthe techniques used for fog networks. There
is also an examination ofthe methods and instruments used in the aforementioned evaluations of each research under
consideration. The most unanswered questions and emerging tendencies for these algorithms are also covered. Inthe
final section, the study suggests potential avenues for further research.
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Abstract:

Nowadays, MRl images of the brain are extremely useful in the medical field for diagnosing various diseases and injuries
related to the brain. Magnetic resonance imaging (MRI) of the brain provides high-quality 2D or 3D images of the brain and
cerebrum stem utilizing magnetic flux and radio signals. In medical image analysis, it is necessary to perform image
preprocessing steps to prepare the image for segmentation and classification. It aids in the improvement of image quality
by remaoving noise effects. This paper focused on a review of various preprocessing methods usedin brain MRl images.
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Abstract:
The outbreak of the unconventional coronavirug or COVID-191is affecting the whole glabalin various parts of the arena and
has resulted in hundreds of thousands of deaths. This stays an ominous public finess caufion and may be celebrated as
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fashions may be applied in actual-international situations. Apart fram global overall performance solufion, this paper
additionally analyzethe present day fashion or fransmission patiern of Covid-19 in India. With the assist of datasets from the
Winistry of Health and Family Welare of India, this abserve gives diverse tendencies and patterns located in one-of-a-kind
parts ofthe arena. The statistics for the study became carried outfor 154 days, thatis, from January 22, 202010 June 24,
2020. For further use the facts may be similarly analyzed and further outcomes received.

Published in: 2023 Eighth Intamational Confarence on Science Technology Engineering and Mathematics (CONSTEM)

[NSPEC Accession Humber, 23242170
DOL: 10.11091CONSTENA6934.2023.10142413
Publisher; |EEE

Conference Location: Chennai, India

A

cartainly on of the largast pandemics in world histary. This file targts to betier recognize how spacial maching mastering

Supplement your
engineering
curriculum with

new eBooks

from IEEE

LEARN MORE >

More Like This

Etfects of Lockdown and Post
Lockdown on Covid19 cases
across India using Supervised
Leaming Techniques

202011th IEEE Annual Ubicpitous
Computing, Biectronics & Mobie
Communication Confarence (UEMCON)
Publshect 2020

Real-Time Manitoring of Flu
Epidemics through Linguistic and
Statistical Analysis of Twitter
Messages

2014 9th Infemational Workshop on
Semantic and Social Media Adapation
and Personalization

Published: 2014

Show More

]



Highlight


3.4.6 Number of books and chapters in edited volumes published per teacher during the year

3.4.6.1: Total number of books and chapters in edited volumes / books published, and papers in
national/international conference-proceedings during the year

1.Ms.Hema.v -Intelligent Machines: Understanding the Rise of Artificial Intelligence

Intelligent Machines:
Understanding the
Rise of Artificial Intelligence

Dr.ishwarya

R.Tamilroja

Dr.kK Jayasakthi Velmurugan
Hema Vv

Mohana Priyva.P

2. Dr.B.Sathiyaprasad -Blockchain: Creating Smart Healthcare with Advanced Digital Technology,

Shashimata iwari

6. Impact of Blockchain in Drug Traceability
Mandeep Singh, Ruhul Amin Choudhary, and Vasuedeva Kilary

7. Patient Selection and Treatment Strategies Using Computat
Machine Analysis
Anjali Gupta, Meha Sharma, and Pavan Kumar Arya Padarthi

8. Artificial Intelligence in Healthcare to Improve the Quality
the Elderly
Gavatri Prajopati and Khwairakpam Sharmila

9. Affordable Healthcare: The Promise of Blockchain
Abhitay Tiwari, Mallike Tarmminana, Shalini Perada, B, Srividye
Yadaw, Ankite Moharana, and Dhanelekshmi U, Meenakshi

10. Smart Contracts: Medical Insurance Contracts for Patient
Kamlesh Kumar Raghwvanshi, Subodh Kurmar, Sushil Kumay, anc

11. Remote Patient Monitoring with Blockchain: Powerful anc
Patient Observation Systems

Shweta Kurmari, Vikash Kumar, Mdvotirmayae Sehoo, Manjeet Kurm
Dua, and Sudhanshu Mishra

12. Secure Data Transmission Based on Deep Q-Learning Archi
an Internet of Things Module in Healthcare Applications
B. Sathiveprasad and B, Satheesh Kumar

13. A Heterogeneous Graph-Based E-Health Solution in Cloud !
with Semi-Supervision During Pandemic Periods
Antory Xavier Branson, Sai Shanmuga Raja, Sendilvelan Subron

i cadia adiian



3. Dr.R.SathyaBama Krishna -Data Analytics with Python

Data Analytics with

Python

4 Dr Veena K Cyber Security

“S. 1S RESEARCH GUIDANCE




5 Dr Veena K Cyber Forensics

6 Dr Veena K Cyber Physical System

Business)/
Technology

Dr

hguidance



SPRINGERLINK 2 Login

Findajournal  Publishwithus () Search Y art

Intemations Conterence on Hybrid Intelligent Sistems
L3 HI5 2021 Hybrid Intell

jent Systems pp 517528 | Cite as

Home > Hybrid Intelligent Systems > Corference paper

Blockehain: A Compendium on Contemporary Privacy

Preservation Approaches and Its Manifestation in
Varied Realms v thagter EUR 2335

Pricz includes VAT fincia)

Lecia Kamz| & R, Jeberson Retrs Ry + Araiabie asPOF
. « Resdonany deice

Conference paper | First Online: 04 March 2022 P

575 Accesses © D

Partofthe Lecure Notes I Networis and ystems book seies (LNNS volume 420
» eflook EUR 21399

Abstract
> Scfeouer Book ER 24599

Blockchain s a distributed ledger based technology that was incipient as an elementary base

of primary decentralized crypto currency namely, Bitcoin. It piles and maintains records Tax calculztion vil be finakised 2t checkowr

without any centralized authority or trusted third party. The decentralized, immutable, O e

transparen ics of this innavation gained wids acceptance rapidly, s

since its inception in 2009 and are now applied in a variety of use cases. But still, blockchain

faces issues with respect to privacy, security, and scalability that hinder its practical Sections References
applications. This paper reviews the challenges, privacy threats and forefront privacy- ot R
e
preserving mechanisms in blockchain based systems and also makes a study of various
privacy-presenving mechanisms as applied ta various reslms of blockchain namely loT, VANET, e
smart agriculture, etc. Author information
itor infarmation
Keywords
Rights and permissions .
Dlackchain Lhallsoge is Brivacy.

SPRINGER LINK & Login

Find ajournal  Pul

International Conference On Co
L icovBIC

Vision and

New Trends in ired Computing pp 503809 | Cite as

Home > New Trends in Computational Vision and Bio-inspired Computing > Chapter

Clustering of Various Diseases by Collagen Gene Using

the Positional Factor

~ Cragter EUR 2595
S Gowri = 5 Revatt igneshuari, ) Jabez Yovan Felix & Senduru Srinfvasulu Prica inchuckes VAT (india)
Chapter | First Oning: 26 Seotember 2020 - husietle asPOF

+ Read on any daiica
D= * Insant dounicad

= Ount forever

At

Collagen Gene is a protein which is othenwise called alpha-1 type | collagen is found in human

» easck EUR 16048
beings in type of COL1AT encoded. The real encoding segment s type | collagen which is the
i i > Soficovar B0k EUR 15839
fibrillar cellagen. This febrile collagen indludes the cartilage which is mainly found in the
» Hardcover Book EUR 13339

connectivity tissues. The diseases caused by this collagen are Gsteogenesis imperfecta,

Chondrodysplasias, Ehlers-Danlos Syndrome, Alpert syndrome, Osteoporosis and Knobloch
Tax cacsaton il b

at chessout

syndrome. These syndromes are associated according to the kinds of collagen which are from
Purchases ar for personal use oy

Type | to XVIIL Each kind of syndrome has respective impacts over human in which these five o

syneromes have real impact over the bady. Clustering is one of the information mining

techniques which s utilized to gather similar articles. The proposed framework is mainly

Sections References
utilized to assemble the significance of disease according to the phases of the collagen gene
compose. This procedure of clustering is finished using the Dynamic Path Selection Clustering Abstract =
algorithm to assist in the prompts over the recurrence, conditional changes and its clinical References

significance which demonsirates the analytical factor in the gene behaviour.

Author informatien


Highlight

Highlight


ResearchGate

or

Home > Engineering > Electronic Engineering > Arduino

Chapter PDF Available

Hand Gesture Recognition Control for Computers Using

January 2021
. R _ [ Read full-text

DOI10.1007/978-981-15-8530-2_45

In book: Data Intelligence and Cognitive Informatics (pp.569-578)

Authors:

Vimali js
Sathyabama Institute of Science and Tec. ..

; Senduru Srinivasulu 7 J. Jabez

Gowri Shanmugam
Sathyabama Institute of Science and Tec

2, Download citation ‘ ‘ @ Copy link

Citations (3) References (12) Figures (2)

IEEEorg | IEEE Xpiore | IEEE SA | IEEE Spectum | More Sites Cart | Greate Account | Personal Sign In

a ied by
IEEE XPIOI"E‘ Browsev  MySelingsv  Helpv Sathyabama Institute of ,Q} EEE

Seience and Technology

Conferences > 2020 2nd Intemational Confer . @

Sentiment Analysis on Twitter Data Using Deep Learning approach

Supplement your

Publisher: IEEE POF engineering
curriculum with
new eBooks

Vishu Tyagi : Ashwini Kumar ; Sanjoy Das All Authors from IEEE

14 1088

Gitesin  Ful (R} < © a LEARN MORE >

Papers Text Views

Abstract Abstract: More Like This

The recent developments of many social networking websites have created large collections of product reviews and polarity of

Document Sections opinions eic, data for customer around the world. Data collection from these social media can be utilized to solve objectives

Deep Sentiment Analysis: A Case
Study on Stemmed Turkish

| INTRODUCTION suich as market prediction, product recommendation, and reviewer's sentiment. It is very difficult task to manage of Twitter Data

unstructured data available on social media. To handle such type of data, Deep learning algorithms is an appropriate solution IEEE Access
Il RELATED WORK for analysis these challenges. In this paper, we propose a CNN- LSTM based deep learning method with pre trained Published: 2021
IIl. METHODOLOGY embedding approach leams to extract feature automatically for analysing sentiments and classification of reviews or opinions

labelled into two polarity as positive or negative. Our proposed model to implement the result gives better performance on A Comparative Evaluation of
IV. EXPERIMENT AND benchmark dataset. The performance of CNN-LSTIM based deep leaming method has compared with baseline machine Traditional Machine Learning and

RESULTS learning methods Deep Leamning Classification
Techniques for Sentiment
V- concrusion Published in: 2020 2nd International Conference on Advances in Computing, Ce ication Control and Networki o
: puting, Communication Control and Networking



Highlight

Highlight


i
EL ScienceDirect

!

Journals & Books

@ | Search ScienceDirect |Q‘ E | Register‘

Purchase PDF Access through ancther institution

Article preview
Abstract

Cited by (1)

SPRINGER LINK

Find a journal  Publish with us. Q search

’\'.1'_.]\- Advances of Artificial Intelligence in a Green

1
FRESS

Energy Environment

1022

Chapter 11 - Artificial intelligence-based
intelligent geospatial analysis in disaster
management

R. Subhashini *, . Joshua Thomas %, A Sivasangeri’, B Mohana ¥ 5. Vigneshwari ', P Asha*

Show mare v

4 AddtoMendeley o Shore 38 Cite

https:{fdai.org/10.1016/8978-0-323-89785.3.00006-2 7 Get rights and content 7

Abstract

In natural disasters, landslides are one among the major disaster in the world. Hilly
terrains with high slope and high number lineaments are more prone to the landslides.
Recent year's landslide hazard zonation using geospatial technologies was carried out by
various researchers around the world. In this chapter, using recent advanced technique
artificial intelligence (Al) and geographical information system (CIS) to demarcate the
Landslide Susceptibility Zones (LSZ). The hilly zones of Sirumalai being a part of Palani
Hills in Dindigul taluk was taken as a study area. IRS PG satellite imagery was used to
prepare the various thematic layers and using weighted overlay algorithm in CIS
prepared the LSZ map. By integrating with the advanced Al technigue, the multilayer
feedforwarded CNN (convolutional neural network) algorithm has been applied for
landslide detection by using the training data sets. The performance measures were
evaluated for CNMN networks and compared the results with recurrent neural networks.
The proposed classification performance metrics outperforms well in CNN architecture
and provides better results. The resulted LSZ of the study area were assessed using the
existing landslide record in the geographical location of interest.

Recommended articles ~

Uninterruptible power supply system of the
consumer, reducing peak network loads

Advances of Artificis

ntelligence in a Green Energy E..
VA Gusarow, ..., OF. Gusarawa

Swarm-based intelligent strategies for
charging plug-in hybrid electric vehicles

Advances of Artficial Intelligence in o Green Energy E..

Pandian Vasant, .., Mukhdeep Singh Monshohia

Optimizing the daily use of limited solar
panels in closely located rural schools in...

Advances of Artficial Intelligence in o Green Energy E..

Elias Munape

Show 3 mare articles v

Article Metrics ~

Citations

Citotion [ndexes: 1

Captures

Recders: B

GPLUMX

and Cognitive

pp 113119

Cite 2z

Home > Data Intelligence and Cognitive Informatics > Conference paper

New [oT-Based Portable Microscopic Somatie Cell

Count Analysis

A Sivasangari™], [, Deeps 2 M. Gomath! . Allths & 5.

Acce: our institution

EUR 2995
Prics includas VAT (indiz)

~ Chapter
Foonguzhali

Conference paper | First Online: 03 December 2022

394 Accesses

« Availzble a5 POF
* Read on any device
« Instant downlosd
* Ownitforever

Part of the Algorithms for Intelligent Systems book series (AIS)

Abstract
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preserving the milk consistency. Bulk milk caolers are accessible in varying configurations,
such as direct expansion, indirect cooling through chiller water, etc. Raw milk must be cooled
instantly from 354 °C and held at 44 °C to retain quality and consistency. Now is the time to
improve the milk quality to provide customers with hygienically healthy milk and milk
products. The main criteria for quality determination will no longer be the FAT/SNF but the
mill’s bacteriological consistency, which can only be accomplished by careful handling of milk
from the animal's udder to the store shelf. Our system calculates Milk's pH calculation acidity,
agitator's rpm, individual compressor phase level, and BMC's temperature profile making the
total system an actual health monitoring system. Throughout the bulk milk storage systems,
acidity is specifically related to lactose to the conversion of lactic acid and bacterial colonies,

a5 well as to the consistency of milk.
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Abstract

Microbes are naturally prevalent on surfaces in clinical as well as industrial environment. The adherence, persistence, and colonization of surfaces by
numerous pathogens, known as microbial surface pollution, is increasingly recognized as harmful to human health and society. Antibiotic resistance, a
notorious natural occurrence, becomes a major public health concern when it is magnified by human overuse and negligence. One of the reasons for
the growth of multidrug resistance infections is the undiscerning use of antibiotics as a prophylactic in feed. Researchers have been investigating the
use of nanoparticles as a food supply and antibacterial agent as a result of advances in nanoscience and technology. Various characterization
approaches for probing numerous characteristics of nanostructured materials have been developed during the last few decades. Many experiments
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ABSTRACT

To promote pollution-free environment and to enhance the power production with the
available natural resources thereby saving other depleting sources of energy. Off-grid and on-
grid inverters are used to generate utility AC frequency. In order to get the desired output
power, the photovoltaic (PV) system can be connected in series or parallel. The grid-integrated
PV system has been designed and modeled in MATLAB/Simulink. The simulation results are
shown for a PV array consisting of 4 x 20 modules. To reduce current ripple injected to the
grid, LCL-type filters are preferred over L- or LC-type filters. The size and cost of the power
converter can be reduced by employing LCL filters compared to other filters. As the rating of
power converter increases, ultimately the size of the L or LC filter becomes bulky and also
results in high cost. This entire arrangement of solar PV system can be extended for retrieval
of solar power to meet the light/motor loads of the specific building using rooftop terracing.
Specific control techniques at the active end of the LCL filter are needed to decrease the
current ripples and to synchronize with grid switching frequency.
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e Big Data Analytics o Metadata Analysis
¢ Medical Data Storage and o Neural Networks
Compression e Simulation in Medical Education
o Medical Diagnosis o Ultrasound Despeckling

¢ Medical Image Fusion

Reviews & Statements

Regarding article 5, "Fairness and Ethics in Artificial Intelligence-Based Medical Imaging":

"Given the vast number of issues concerning usage, failure, success, strategies, and applications
of medical imaging, the Research Anthology on Improving Medical Imaging Techniques for
Analysis and Intervention encompasses the most pertinent research on the applications, impacts,
uses, and strategies of medical imaging. This chapter addresses safety and regulatory barriers
that impede data sharing in medicine as well as potential changes to existing techniques and
frameworks that might allow ethical data sharing for machine learning. With these developments
in view, the authors also present different algorithmic models that are being used to develop
machine learning-based medical systems that will potentially evolve to be free of the sample,
annotator, and temporal bias.”

— Prof. Thomas Heinrich Musiolik, Berlin University of the Arts, Germany
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Ramgopal Kashyap

In the medical image resolution, automatic segmentation is a
challenging task, and it's still an unsolved problem for most medical
applications due to the...

Chapter 2

The Fundamentals of Biomedical Image Processing (/chapter/the-
fundamentals-of-biomedical-image-processing/315036) (pages 23-42)
Kirti Raj Bhatele, Vivek Gupta, Kamlesh Gupta, Prashant Shrivastava

This chapter provides a brief introduction to the various fundamentals
and concepts related to the basics of the biomedical image processing.
Medical imaging...

Chapter 3

An Overview of Biomedical Image Analysis From the Deep Learning
Perspective (/chapter/an-overview-of-biomedical-image-analysis-from-
the-deep-learning-perspective/315037) (pages 43-59)

Shouvik Chakraborty, Kalyani Mali

Biomedical image analysis methods are gradually shifting towards
computer-aided solutions from manual investigations to save time and
improve the quality of...

Chapter 4

A Content-Based Approach to Medical Image Retrieval (/chapter/a-
content-based-approach-to-medical-image-retrieval/315038) (pages 60-
78)

Anitha K., Naresh K., Rukmani Devi D.

Medical images stored in distributed and centralized servers are
referred to for knowledge, teaching, information, and diagnosis.
Content-based image...

Chapter 5

Fairness and Ethics in Atrtificial Intelligence-Based Medical Imaging
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(/chapter/fairness-and-ethics-in-artificial-intelligence-based-medical-
imaging/315039) (pages 79-90)

Satvik Tripathi, Thomas Heinrich Musiolik

Artificial intelligence has a huge array of current and potential
applications in healthcare and medicine. Ethical issues arising due to
algorithmic biases...

Chapter 6

Artificial Intelligence and Reliability Metrics in Medical Image Analysis
(/chapter/artificial-intelligence-and-reliability-metrics-in-medical-image-
analysis/315041) (pages 92-106)

Yamini G., Gopinath Ganapathy

Avrtificial intelligence (Al) in medical imaging is one of the most
innovative healthcare applications. The work is mainly concentrated on
certain regions of...

Chapter 7

Deep Learning Models for Semantic Multi-Modal Medical Image
Segmentation (/chapter/deep-learning-models-for-semantic-multi-
modal-medical-image-segmentation/315042) (pages 107-125)

V. R. S. Mani

In this chapter, the author paints a comprehensive picture of different
deep learning models used in different multi-modal image segmentation
tasks. This...

Chapter 8

Development of Algorithms for Medical Image Compression:
Compression Algorithms (/chapter/development-of-algorithms-for-
medical-image-compression/315043) (pages 126-141)

Pandian R.

Image compression algorithms are developed mainly for reduction of
storage space, easier transmission, and reception. In this chapter, many
image compression...
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Chapter 9

A Novel Framework on Biomedical Image Analysis Based on Shape and
Texture Classification for Complex Disease Diagnosis (/chapter/a-novel-
framework-on-biomedical-image-analysis-based-on-shape-and-texture-
classification-for-complex-disease-diagnosis/315044) (pages 142-154)

Reyana A., Krishnaprasath V. T., Preethi J.

The wide acceptance of applying computer technology in medical
imaging system for manipulation, display, and analysis contribute better
improvement in...

Chapter 10

An Adaptive Algorithm for Detection of Exudates Based on Localized
Properties of Fundus Images (/chapter/an-adaptive-algorithm-for-
detection-of-exudates-based-on-localized-properties-of-fundus-
images/315045) (pages 155-175)

Katha Chanda, Ashish Issac, Malay Kishore Dutta

This article presents an algorithm to detect exudates, which can be
considered as one of the many abnormalities, to identify diabetic
retinopathy from fundus...

Chapter 11

Automatic Detection of Irritable Bowel Syndrome for 3D Images Using
Supervoxel and Graph Cut Algorithm (/chapter/automatic-detection-of-
irritable-bowel-syndrome-for-3d-images-using-supervoxel-and-graph-

cut-algorithm/315046) (pages 176-189)

Geetha Vaithianathan, Rajkumar E.

Medical image processing is a complex exercise and involves a number
of stages to identify the disease in the arena of medical imaging.
Irritable bowel...
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Chapter 12

A Block-Based Arithmetic Entropy Encoding Scheme for Medical

Images (/chapter/a-block-based-arithmetic-entropy-encoding-scheme-

for-medical-images/315047) (pages 190-206)

Urvashi Sharma, Meenakshi Sood, Emjee Puthooran, Yugal Kumar

The digitization of human body, especially for treatment of diseases can

generate a large volume of data. This generated medical data has a
large resolution...

Chapter 13

On the Implementation of a Fragile Medical Image Watermarking
Technique Using Saliency and Phase Congruency (/chapter/on-the-
implementation-of-a-fragile-medical-image-watermarking-technique-
using-saliency-and-phase-congruency/315048) (pages 207-242)
Abhishek Basu, Soumadeb Dutta

The recent developments of enormous computer networks have
invoked insecurities related to copyright theft of digital media. To be
precise, the virtual...

Chapter 14

Edge Detection on Light Field Images: Evaluation of Retinal Blood
Vessels Detection on a Simulated Light Field Fundus Photography

(/chapter/edge-detection-on-light-field-images/315049) (pages 243-267)

Yessaadi Sabrina, Laskri Mohamed Tayeb

Digital fundus imaging is becoming an important task in computer-aided

diagnosis and has gained an important position in the digital medical
imaging domain....

Chapter 15

Image Fusion Techniques for Different Multimodality Medical Images
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Image fusion is the process of combining two or more images to form a
single fused image, which can provide more reliable and accurate
information. Over the...
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with differential evolution (DE) operator, termed DEPSO, with the help of Algorithm for
a.. Multimodal
Medical Image
Fusion&isxn=9781668475447)
Chapter 17 $37.50

A Fusion-Based Approach to Generate and Classify Synthetic Cancer
Cell Image Using DCGAN and CNN Architecture (/chapter/a-fusion-

based-approach-to-generate-and-classify-synthetic-cancer-cell-image- . .
PP g sy & (/viewtitlesample.aspx?

using-dcgan-and-cnn-architecture/315052) (pages 323-340) id=3150528&ptid=308672&t=A
Ahan Chatterjee, Swagatam Roy Fusion-Based

Approach to

Generate and

Classify

Synthetic Cancer
Cell Image Using

DCGAN and

CNN

Architecture&isxn=9781668475447)

The most talked about disease of our era, cancer, has taken many lives,
and most of them are due to late prognosis. Statistical data shows
around 10 million...

Chapter 18 (/pdf.aspx?
tid=315053&ptid=308672&ctid=3&oa=true&isxn=9781668475447)
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Image Fusion (/chapter/an-improved-firefly-algorithm-based-2-d-image-
thresholding-for-brain-image-fusion/315053) (pages 341-379)

Srikanth M. V., V. V. K. D. V. Prasad, K. Satya Prasad

In this article, an attempt is made to diagnose brain diseases like
neoplastic, cerebrovascular, Alzheimer's, and sarcomas by the effective
fusion of two...

Chapter 19

Brain Tumor Detection Based on Multilevel 2D Histogram Image
Segmentation Using DEWO Optimization Algorithm (/chapter/brain-
tumor-detection-based-on-multilevel-2d-histogram-image-segmentation-
using-dewo-optimization-algorithm/315054) (pages 380-396)

Sumit Kumar, Garima Vig, Sapna Varshney, Priti Bansal

Brain tumor detection from magnetic resonance (MR)images is a
tedious task but vital for early prediction of the disease which until now
is solely based on...

Chapter 20

Feature Selection Using Random Forest Algorithm to Diagnose
Tuberculosis From Lung CT Images (/chapter/feature-selection-using-
random-forest-algorithm-to-diagnose-tuberculosis-from-lung-ct-
images/315055) (pages 397-404)

Beaulah Jeyavathana Rajendran, Kanimozhi K. V.

Tuberculosis is one of the hazardous infectious diseases that can be
categorized by the evolution of tubercles in the tissues. This disease

mainly affects the...

Chapter 21
Automatic Lung Tuberculosis Detection Model Using Thorax

Radiography Image (/chapter/automatic-lung-tuberculosis-detection-
model-using-thorax-radiography-image/315056) (pages 405-421)

Sudhir Kumar Mohapatra

Tuberculosis (TB) is a communal disease with high death and disease
rates worldwide. The chest radiograph (CXR) is commonly used in
diagnostic solutions for...
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Chapter 22

Application of Content-Based Image Retrieval in Medical Image
Acquisition (/chapter/application-of-content-based-image-retrieval-in-
medical-image-acquisition/315057) (pages 422-438)

Vinayak Majhi, Sudip Paul

Content-based image retrieval is a promising technique to access visual
data. With the huge development of computer storage, networking, and
the transmission...

Chapter 23

Content-Based Medical Image Retrieval Using Delaunay Triangulation
Segmentation Technique (/chapter/content-based-medical-image-
retrieval-using-delaunay-triangulation-segmentation-technique/315058)
(pages 439-459)

Sneha Kugunavar, Prabhakar C. J.

This article presents a novel technique for retrieval of lung images from
the collection of medical CT images. The proposed content-based
medical image...

Chapter 24

Segmentation of Optic Disc From Fundus Image Based on Morphology
and SVM Classifier (/chapter/segmentation-of-optic-disc-from-fundus-
image-based-on-morphology-and-svm-classifier/315059) (pages 460-
488)

Jiamin Luo, Alex Noel Joseph Raj, Nersisson Ruban, Vijayalakshmi G.
V. Mahesh

Color fundus image is the most basic way to diagnose diabetic
retinopathy, papillary edema, and glaucoma. In particular, since
observing the morphological...

Chapter 25

Implementation of a Reversible Watermarking Technique for Medical
Images (/chapter/implementation-of-a-reversible-watermarking-
technique-for-medical-images/315061) (pages 490-526)

Ranit Karmakar, Abhishek Basu

Electronic health records (EHR) contain patients' medical as well as

https://www.igi-global.com/book/research-anthology-improving-medical-imaging/308672

Research Anthology on Improving Medical Imaging Techniques for Analysis and Intervention (3 Volumes): 9781668475447: Medicine & Healthcare Books | IGI Global

$37.50

(/viewtitlesample.aspx?
id=315057&ptid=308672&t=Application
of Content-
Based Image
Retrieval in
Medical Image
Acquisition&isxn=9781668475447)

$37.50

(/viewtitlesample.aspx?
id=315058&ptid=308672&t=Content-
Based Medical
Image Retrieval
Using Delaunay
Triangulation
Segmentation
Technique&isxn=9781668475447)

$37.50

(/viewtitlesample.aspx?
id=315059&ptid=308672&t=Segmentation

of Optic Disc

From Fundus
Image Based on
Morphology and

SVM

Classifier&isxn=9781668475447)

$37.50

(/viewtitlesample.aspx?
id=315061&ptid=308672&t=Implementation
of a Reversible

9/27


https://www.igi-global.com/chapter/application-of-content-based-image-retrieval-in-medical-image-acquisition/315057
https://www.igi-global.com/chapter/application-of-content-based-image-retrieval-in-medical-image-acquisition/315057
https://www.igi-global.com/chapter/application-of-content-based-image-retrieval-in-medical-image-acquisition/315057
https://www.igi-global.com/chapter/application-of-content-based-image-retrieval-in-medical-image-acquisition/315057
https://www.igi-global.com/viewtitlesample.aspx?id=315057&ptid=308672&t=Application%20of%20Content-Based%20Image%20Retrieval%20in%20Medical%20Image%20Acquisition&isxn=9781668475447
https://www.igi-global.com/chapter/content-based-medical-image-retrieval-using-delaunay-triangulation-segmentation-technique/315058
https://www.igi-global.com/chapter/content-based-medical-image-retrieval-using-delaunay-triangulation-segmentation-technique/315058
https://www.igi-global.com/chapter/content-based-medical-image-retrieval-using-delaunay-triangulation-segmentation-technique/315058
https://www.igi-global.com/chapter/content-based-medical-image-retrieval-using-delaunay-triangulation-segmentation-technique/315058
https://www.igi-global.com/viewtitlesample.aspx?id=315058&ptid=308672&t=Content-Based%20Medical%20Image%20Retrieval%20Using%20Delaunay%20Triangulation%20Segmentation%20Technique&isxn=9781668475447
https://www.igi-global.com/chapter/segmentation-of-optic-disc-from-fundus-image-based-on-morphology-and-svm-classifier/315059
https://www.igi-global.com/chapter/segmentation-of-optic-disc-from-fundus-image-based-on-morphology-and-svm-classifier/315059
https://www.igi-global.com/chapter/segmentation-of-optic-disc-from-fundus-image-based-on-morphology-and-svm-classifier/315059
https://www.igi-global.com/chapter/segmentation-of-optic-disc-from-fundus-image-based-on-morphology-and-svm-classifier/315059
https://www.igi-global.com/viewtitlesample.aspx?id=315059&ptid=308672&t=Segmentation%20of%20Optic%20Disc%20From%20Fundus%20Image%20Based%20on%20Morphology%20and%20SVM%20Classifier&isxn=9781668475447
https://www.igi-global.com/chapter/implementation-of-a-reversible-watermarking-technique-for-medical-images/315061
https://www.igi-global.com/chapter/implementation-of-a-reversible-watermarking-technique-for-medical-images/315061
https://www.igi-global.com/chapter/implementation-of-a-reversible-watermarking-technique-for-medical-images/315061
https://www.igi-global.com/chapter/implementation-of-a-reversible-watermarking-technique-for-medical-images/315061
https://www.igi-global.com/viewtitlesample.aspx?id=315061&ptid=308672&t=Implementation%20of%20a%20Reversible%20Watermarking%20Technique%20for%20Medical%20Images&isxn=9781668475447

11/3/23, 2:06 PM

personal details. With the increased use of digital media, these data are
stored and...

Chapter 26

Hybrid Multimodality Medical Image Fusion Using Various Fusion
Techniques With Quantitative and Qualitative Analysis (/chapter/hybrid-
multimodality-medical-image-fusion-using-various-fusion-techniques-
with-quantitative-and-qualitative-analysis/315062) (pages 527-555)
Rajalingam B., Priya R., Bhavani R.

In this chapter, different types of image fusion techniques have been
studied and evaluated in the medical applications. The ultimate goal of
this proposed...

Chapter 27

Medical Image Lossy Compression With LSTM Networks
(/chapter/medical-image-lossy-compression-with-Istm-networks/315063)
(pages 556-573)

Nithin Prabhu G., Trisiladevi C. Nagavi, Mahesha P.

Medical images have a larger size when compared to normal images.
There arises a problem in the storage as well as in the transmission of a
large number of...

Chapter 28

Medical Image Zooming by Using Rational Bicubic Ball Function
(/chapter/medical-image-zooming-by-using-rational-bicubic-ball-
function/315064) (pages 574-588)

Samsul Ariffin Abdul Karim, Nur Atigah Binti Zulkifli, A'fza Binti Shafie,
Muhammad Sarfraz, Abdul Ghaffar, Kottakkaran Sooppy Nisar

This chapter deals with image processing in the specific area of image
zooming via interpolation. The authors employ bivariate rational cubic
ball function...

Chapter 29

Relevance of Machine Learning to Cardiovascular Imaging
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(/chapter/relevance-of-machine-learning-to-cardiovascular-
imaging/315065) (pages 589-605)

Sumesh Sasidharan, M. Yousuf Salmasi, Selene Pirola, Omar A. Jarral
Artificial intelligence (Al) broadly concerns analytical algorithms that

iteratively learn from big datasets, allowing computers to find concealed
insights....

Chapter 30

Jaya Algorithm-Assisted Evaluation of Tooth Elements Using Digital
Bitewing Radiography Images (/chapter/jaya-algorithm-assisted-
evaluation-of-tooth-elements-using-digital-bitewing-radiography-
images/315066) (pages 606-628)

Kesavan Suresh Manic, Imad Saud Al Naimi, Feras N. Hasoon, V.
Rajinikanth

A considerable number of heuristic procedures are widely implemented

to evaluate biomedical images. This chapter proposes an evaluation
procedure for digital...

Chapter 31

Dental Image Segmentation Using Clustering Techniques and Level Set
Methods (/chapter/dental-image-segmentation-using-clustering-
techniques-and-level-set-methods/315067) (pages 629-648)

Prabha Sathees

Segmentation is necessary for dental images for finding the parts of the
teeth, surrounding tissues, and bones. The human identification system
in dental...

Chapter 32

Bioinspired Inference System for MR Image Segmentation and Multiple
Sclerosis Detection (/chapter/bioinspired-inference-system-for-mr-
image-segmentation-and-multiple-sclerosis-detection/315068) (pages
649-670)

Hakima Zouaoui, Abdelouahab Moussaoui

Multiple sclerosis (MS) is a chronic autoimmune and inflammatory
disease affecting the central nervous system (CNS). Magnetic
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resonance imaging (MRI) provides...

Chapter 33

Lesions Detection of Multiple Sclerosis in 3D Brian MR Images by Using
Artificial Immune Systems and Support Vector Machines
(/chapter/lesions-detection-of-multiple-sclerosis-in-3d-brian-mr-images-
by-using-artificial-immune-systems-and-support-vector-
machines/315069) (pages 671-685)

Amina Merzoug, Nacéra Benamrane, Abdelmalik Taleb-Ahmed

This paper presents a segmentation method to detect multiple sclerosis

(MS) lesions in brain MRI based on the artificial immune systems (AIS)
and a support...

Chapter 34

GUI-CAD Tool for Segmentation and Classification of Abnormalities in
Lung CT Image (/chapter/gui-cad-tool-for-segmentation-and-
classification-of-abnormalities-in-lung-ct-image/315070) (pages 686-
705)

V. Vijaya Kishore, R.V.S. Satyanarayana

A vital necessity for clinical determination and treatment is an
opportunity to prepare a procedure that is universally adaptable.
Computer aided diagnosis...

Chapter 35

Noise Removal in Lung LDCT Images by Novel Discrete Wavelet-Based
Denoising With Adaptive Thresholding Technique (/chapter/noise-
removal-in-lung-ldct-images-by-novel-discrete-wavelet-based-
denoising-with-adaptive-thresholding-technique/315071) (pages 706-
721)

Shabana R. Ziyad, Radha V., Thavavel Vaiyapuri

Cancer is presently one of the prominent causes of death in the world.
Early cancer detection, which can improve the prognosis and survival of
cancer...

Chapter 36

A Hybrid Approach for 3D Lung Segmentation in CT Images Using
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Active Contour and Morphological Operation (/chapter/a-hybrid-
approach-for-3d-lung-segmentation-in-ct-images-using-active-contour-
and-morphological-operation/315072) (pages 722-734)

Satya Praksh Sahu, Bhawna Kamble

Lung segmentation is the initial step for detection and diagnosis for

lung-related abnormalities and disease. In CAD system for lung cancer,

this step traces...

Chapter 37

P2P-COVID-GAN: Classification and Segmentation of COVID-19 Lung
Infections From CT Images Using GAN (/chapter/p2p-covid-
gan/315073) (pages 735-755)

Nandhini Abirami, Durai Raj Vincent, Seifedine Kadry
Early and automatic segmentation of lung infections from computed

tomography images of COVID-19 patients is crucial for timely
quarantine and effective...

Chapter 38

Biomedical Image Processing Software Development for Shoulder
Arthroplasty (/chapter/biomedical-image-processing-software-
development-for-shoulder-arthroplasty/315074) (pages 756-773)

Majid Mohammad Sadeghi, Emin Faruk Kececi, Kerem Bilsel, Ayse
Aralasmak

Shoulder arthroplasty is an important operation for the treatment of
shoulder joints, with an increasing rate of operations per year around
the world....

Chapter 39

Implementation of Deep Learning Neural Network for Retinal Images
(/chapter/implementation-of-deep-learning-neural-network-for-retinal-
images/315075) (pages 774-792)

P Miurninan
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The retinal parts segmentation has been recognized as a key

component in both ophthalmological and cardiovascular sickness
analysis. The parts of retinal...

Chapter 40

Segmentation of Spine Tumour Using K-Means and Active Contour and
Feature Extraction Using GLCM (/chapter/segmentation-of-spine-
tumour-using-k-means-and-active-contour-and-feature-extraction-using-
glcm/315076) (pages 793-804)

Malathi M., Sujatha Kesavan, Praveen K.

MRI imaging technique is used to detect spine tumours. After getting the
spine image through MRI scans calculation of area, size, and position of
the spine...

Chapter 41

M2UNet++: A Modified Multi-Scale UNet++ Architecture for Automatic
Liver Segmentation From Computed Tomography Images
(/chapter/m2unet/315077) (pages 805-822)

Devidas Tulshiram Kushnure, Sanjay Nilkanth Talbar

Liver segmentation is instrumental for decision making in the medical
realm for the diagnosis and treatment planning of hepatic diseases.
However, the manual...

Chapter 42

Texture Segmentation and Features of Medical Images
(/chapter/texture-segmentation-and-features-of-medical-
images/315079) (pages 824-843)

Ashwani Kumar Yadav, Vaishali, Raj Kumar, Archek Praveen Kumar

Texture analysis is one of the basic aspects of human visual system by
which one can differentiate the objects and homogenous areas in an
image. Manual...
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Chapter 43

Demystification of Deep Learning-Driven Medical Image Processing and
Its Impact on Future Biomedical Applications (/chapter/demystification-
of-deep-learning-driven-medical-image-processing-and-its-impact-on-
future-biomedical-applications/315080) (pages 844-860)

R. Udendhran, Balamurugan M.

The recent growth of big data has ushered in a new era of deep learning
algorithms in every sphere of technological advance, including
medicine, as well as in...

Chapter 44

Deep Learning for Medical Image Segmentation (/chapter/deep-
learning-for-medical-image-segmentation/315081) (pages 861-891)
Kanchan Sarkar, Bohang Li

Pixel accurate 2-D, 3-D medical image segmentation to identify
abnormalities for further analysis is on high demand for computer-aided
medical imaging...

Chapter 45

Image Segmentation Using Contour Models: Dental X-Ray Image
Segmentation and Analysis (/chapter/image-segmentation-using-
contour-models/315082) (pages 892-915)

Kavitha G., Muthulakshmi M., Latha M.

Image segmentation is an important task in image processing, which is
widely used in medical applications such as abnormality detection and
after treatment...

Chapter 46

Building an IPFS and Blockchain-Based Decentralized Storage Model
for Medical Imaging (/chapter/building-an-ipfs-and-blockchain-based-
decentralized-storage-model-for-medical-imaging/315083) (pages 916-
934)

Randhir Kumar, Rakesh Tripathi

https://www.igi-global.com/book/research-anthology-improving-medical-imaging/308672

Research Anthology on Improving Medical Imaging Techniques for Analysis and Intervention (3 Volumes): 9781668475447: Medicine & Healthcare Books | IGI Global

$37.50

(/viewtitlesample.aspx?

id=315080&ptid=308672&t=Demystification

of Deep
Learning-Driven
Medical Image
Processing and
Its Impact on
Future
Biomedical
Applications&isxn=9781668475447)

$37.50

(/viewtitlesample.aspx?
id=315081&ptid=308672&t=Deep
Learning for
Medical Image
Segmentation&isxn=9781668475447)

$37.50

(/viewtitlesample.aspx?
id=315082&ptid=308672&t=Image

Segmentation

Using Contour

Models: Dental

X-Ray Image

Segmentation

and

Analysis&isxn=9781668475447)

$37.50

(/viewtitlesample.aspx?
id=315083&ptid=308672&t=Building
an IPFS and

15/27


https://www.igi-global.com/chapter/demystification-of-deep-learning-driven-medical-image-processing-and-its-impact-on-future-biomedical-applications/315080
https://www.igi-global.com/chapter/demystification-of-deep-learning-driven-medical-image-processing-and-its-impact-on-future-biomedical-applications/315080
https://www.igi-global.com/chapter/demystification-of-deep-learning-driven-medical-image-processing-and-its-impact-on-future-biomedical-applications/315080
https://www.igi-global.com/chapter/demystification-of-deep-learning-driven-medical-image-processing-and-its-impact-on-future-biomedical-applications/315080
https://www.igi-global.com/chapter/demystification-of-deep-learning-driven-medical-image-processing-and-its-impact-on-future-biomedical-applications/315080
https://www.igi-global.com/viewtitlesample.aspx?id=315080&ptid=308672&t=Demystification%20of%20Deep%20Learning-Driven%20Medical%20Image%20Processing%20and%20Its%20Impact%20on%20Future%20Biomedical%20Applications&isxn=9781668475447
https://www.igi-global.com/chapter/deep-learning-for-medical-image-segmentation/315081
https://www.igi-global.com/chapter/deep-learning-for-medical-image-segmentation/315081
https://www.igi-global.com/chapter/deep-learning-for-medical-image-segmentation/315081
https://www.igi-global.com/viewtitlesample.aspx?id=315081&ptid=308672&t=Deep%20Learning%20for%20Medical%20Image%20Segmentation&isxn=9781668475447
https://www.igi-global.com/chapter/image-segmentation-using-contour-models/315082
https://www.igi-global.com/chapter/image-segmentation-using-contour-models/315082
https://www.igi-global.com/chapter/image-segmentation-using-contour-models/315082
https://www.igi-global.com/chapter/image-segmentation-using-contour-models/315082
https://www.igi-global.com/viewtitlesample.aspx?id=315082&ptid=308672&t=Image%20Segmentation%20Using%20Contour%20Models:%20Dental%20X-Ray%20Image%20Segmentation%20and%20Analysis&isxn=9781668475447
https://www.igi-global.com/chapter/building-an-ipfs-and-blockchain-based-decentralized-storage-model-for-medical-imaging/315083
https://www.igi-global.com/chapter/building-an-ipfs-and-blockchain-based-decentralized-storage-model-for-medical-imaging/315083
https://www.igi-global.com/chapter/building-an-ipfs-and-blockchain-based-decentralized-storage-model-for-medical-imaging/315083
https://www.igi-global.com/chapter/building-an-ipfs-and-blockchain-based-decentralized-storage-model-for-medical-imaging/315083
https://www.igi-global.com/viewtitlesample.aspx?id=315083&ptid=308672&t=Building%20an%20IPFS%20and%20Blockchain-Based%20Decentralized%20Storage%20Model%20for%20Medical%20Imaging&isxn=9781668475447

11/3/23, 2:06 PM

Currently, sharing and access of medical imaging is a significant
element of present healthcare systems, but the existing infrastructure of
medical image...

Chapter 47

Histopathological Image Analysis in Medical Decision Making:
Classification of Histopathological Images Based on Deep Learning
Model (/chapter/histopathological-image-analysis-in-medical-decision-
making/315084) (pages 935-947)

R. Meena Prakash, Shantha Selva Kumari R.

Digital pathology is one of the significant methods in the medicine field
to diagnose and treat cancer. The cell morphology and architecture
distribution of...

Chapter 48

Retinal Blood Vessel Extraction From Fundus Images Using Improved
Otsu Method (/chapter/retinal-blood-vessel-extraction-from-fundus-
images-using-improved-otsu-method/315085) (pages 948-969)

Jyotiprava Dash, Nilamani Bhoi

In the present time, the identification of blood vessels is a basic task for
diagnosis of various eye abnormalities. So, this article offers an
instinctive...

Chapter 49

A Comparative Study of Medical Image Retrieval Using Distance,
Transform, Texture, and Shape (/chapter/a-comparative-study-of-
medical-image-retrieval-using-distance-transform-texture-and-
shape/315086) (pages 970-999)

A. Swarnambiga, Vasuki S.

Content-based medical image retrieval (CBMIR) is the application of
computer vision techniques to the problem of medical image search in

larne datahacec
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Chapter 50

Effective and Accurate Diagnosis Using Brain Image Fusion
(/chapter/effective-and-accurate-diagnosis-using-brain-image-
fusion/315087) (pages 1000-1020)

Sivakumar Rajagopal, Babu Gopal

Medical imaging techniques are routinely employed to create images of
the human system for clinical purposes. Multi-modality medical imaging
is a widely used...

Chapter 51

Intensity Inhomogeneity Correction in Brain MR Images Based on
Filtering Method (/chapter/intensity-inhomogeneity-correction-in-brain-
mr-images-based-on-filtering-method/315088) (pages 1021-1035)

C. Helen Sulochana, S. A. Praylin Selva Blessy

Brain tumor is a mass of abnormal growth of cells in the brain which
disturbs the normal functioning of the brain. MRl is a powerful diagnostic
tool providing...

Chapter 52

Brain MR Image Multilevel Thresholding by Using Particle Swarm
Optimization, Otsu Method and Anisotropic Diffusion (/chapter/brain-mr-
image-multilevel-thresholding-by-using-particle-swarm-optimization-
otsu-method-and-anisotropic-diffusion/315089) (pages 1036-1051)

Abdul Kayom Md Khairuzzaman, Saurabh Chaudhury

Multilevel thresholding is widely used in brain magnetic resonance (MR)
image segmentation. In this article, a multilevel thresholding-based
brain MR image...

Chapter 53
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Detection of Tumor From Brain MRI Images Using Supervised and
Unsupervised Methods (/chapter/detection-of-tumor-from-brain-mri-
images-using-supervised-and-unsupervised-methods/315090) (pages
1052-1063)

Kannan S., Anusuya S.

Brain tumor discovery and its segmentation from the magnetic
resonance images (MRI) is a difficult task that has convoluted structures
that make it hard to...

Chapter 54

Enchodroma Tumor Detection From MRI Images Using SVM Classifier
(/chapter/enchodroma-tumor-detection-from-mri-images-using-svm-
classifier/315091) (pages 1064-1070)

G. Durgadevi, K. Sujatha, K.S. Thivya, S. Elakkiya, M. Anand, S.
Shobana

Magnetic resonance imaging is a standard modality used in medicine
for bone diagnosis and treatment. It offers the advantage to be a non-
invasive technique...

Chapter 55

Breast Cancer Lesion Detection From Cranial-Caudal View of
Mammogram Images Using Statistical and Texture Features Extraction
(/chapter/breast-cancer-lesion-detection-from-cranial-caudal-view-of-
mammogram-images-using-statistical-and-texture-features-
extraction/315092) (pages 1071-1083)

Kavya N, Sriraam N, Usha N, Bharathi Hiremath, Anusha Suresh,
Sharath D, Venkatraman B, Menaka M
Breast cancer is the most common cancer among women in the world

today. Mammography screening gives vital information about normal
and abnormal regions. The...

Chapter 56

Layer-Wise Tumor Segmentation of Breast Images Using Convolutional
Neural Networks (/chapter/layer-wise-tumor-segmentation-of-breast-
images-using-convolutional-neural-networks/315093) (pages 1084-
1098)
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INISNantn Krisnnaraj, A. viary Iviekaia, Bnaskar ivi., kupan Nersisson,
Alex Noel Joseph Raj

Early prediction of cancer type has become very crucial. Breast cancer
is common to women and it leads to life threatening. Several imaging
techniques have...

Chapter 57

Detection and Classification of Leukocytes in Blood Smear Images:
State of the Art and Challenges (/chapter/detection-and-classification-of-
leukocytes-in-blood-smear-images/315094) (pages 1099-1130)

Renuka Veerappa Tali, Surekha Borra, Mufti Mahmud

Manual analysis of microscopic blood smears by highly expert
pathologists is labor-intensive, time-consuming, and is subject to inter-
observer variations....

Chapter 58

A Study on Segmentation of Leukocyte Image With Shannon's Entropy
(/chapter/a-study-on-segmentation-of-leukocyte-image-with-shannons-
entropy/315095) (pages 1131-1152)

N. Sri Madhava Raja, S. Arunmozhi, Hong Lin, Nilanjan Dey, V.
Rajinikanth

In recent years, a considerable number of approaches have been
proposed by the researchers to evaluate infectious diseases by
examining the digital images of...

Chapter 59

Cascaded Dilated Deep Residual Network for Volumetric Liver
Segmentation From CT Image (/chapter/cascaded-dilated-deep-
residual-network-for-volumetric-liver-segmentation-from-ct-
image/315096) (pages 1153-1165)

Gajendra Kumar Mourya, Manashjit Gogoi, S. N. Talbar, Prasad Vilas
Dutande, Ujjwal Baid

Volumetric liver segmentation is a prerequisite for liver transplantation
and radiation therapy planning. In this paper, dilated deep residual
network (DDRN)...
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A Software for Thorax Images Analysis Based on Deep Learning
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People suspected of having COVID-19 need to know quickly if they are
infected, so that they can isolate themselves, receive treatment, and
inform those with...

Chapter 61 (/pdf.aspx?

) L . tid=315099&ptid=308672&ctid=3&oa=true&isxn=9781668475447)
Advanced Object Detection in Bio-Medical X-Ray Images for Anomaly

Detection and Recognition (/chapter/advanced-object-detection-in-bio-
medical-x-ray-images-for-anomaly-detection-and-recognition/315099)
(pages 1180-1198)

Garv Modwel, Anu Mehra, Nitin Rakesh, K. K. Mishra

The human vision system is mimicked in the format of videos and
images in the area of computer vision. As humans can process their
memories, likewise video...

Chapter 62 $37.50

Deep Learning Techniques for Biomedical Image Analysis in Healthcare
(/chapter/deep-learning-techniques-for-biomedical-image-analysis-in-

healthcare/315100) (pages 1199-1214) (iewtitlesample.aspx?

Sivakami A., Balamurugan K. S., Bagyalakshmi Shanmugam, Sudhagar id=315100&ptid=308672&t=Deep

Pitchaimuthu Learning
Biomedical image analysis is very relevant to public health and welfare. Tec.hnlqugs for
Deep learning is quickly growing and has shown enhanced performance Biomedical .
) ) Image Analysis
in medical... .
in
Healthcare&isxn=9781668475447)
Chapter 63 $37.50

Mitigating Data Imbalance Issues in Medical Image Analysis
(/chapter/mitigating-data-imbalance-issues-in-medical-image-

analysis/315101) (pages 1215-1238) (iewtitlesample.aspx?

Debapriya Banik, Debotosh Bhattacharjee id=315101&ptid=308672&t=Mitigating
Medical images mostly suffer from data imbalance problems, which Data Imbalance

make the disease classification task very difficult. The imbalanced Issues in Medical
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Chapter 64

Digital Image Analysis for Early Diagnosis of Cancer: Identification of
Pre-Cancerous State (/chapter/digital-image-analysis-for-early-
diagnosis-of-cancer/315102) (pages 1239-1266)

Durjoy Majumder, Madhumita Das

Cancer diagnoses so far are based on pathologists' criteria. Hence, they
are based on qualitative assessment. Histopathological images of
cancer biopsy...

Chapter 65

Deep Convolutional Neural Network-Based Analysis for Breast Cancer
Histology Images (/chapter/deep-convolutional-neural-network-based-
analysis-for-breast-cancer-histology-images/315103) (pages 1267-
1285)

E. Sudheer Kumar, C. Shoba Bindu, Sirivella Madhu

Breast cancer is one of the main causes of cancer death worldwide, and
early diagnostics significantly increases the chances of correct
treatment and...

Chapter 66

Digital Recognition of Breast Cancer Using TakhisisNet: An Innovative
Multi-Head Convolutional Neural Network for Classifying Breast
Ultrasonic Images (/chapter/digital-recognition-of-breast-cancer-using-
takhisisnet/315104) (pages 1286-1304)

Loris Nanni, Alessandra Lumini, Gianluca Maguolo

In this chapter, the authors evaluate several basic image processing
and advanced image pattern recognition techniques for automatically
analyzing bioimages...
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Vijayarajan Rajangam, Sangeetha N., Karthik R., Kethepalli Mallikarjuna id=315108&ptid=308672&t=Performance

Multimodal imaging systems assist medical practitioners in cost-
effective diagnostic methods in clinical pathologies. Multimodal imaging
of the same organ or...

Chapter 71

Computer-Aided Diagnosis of Knee Osteoarthritis From Radiographic
Images Using Random Forest Classifier (/chapter/computer-aided-
diagnosis-of-knee-osteoarthritis-from-radiographic-images-using-
random-forest-classifier/315109) (pages 1398-1414)

Pavithra D., Vanithamani R., Judith Justin

Knee osteoarthritis (OA) is a degenerative joint disease that occurs due
to wear down of cartilage. Early diagnosis has a pivotal role in providing
effective...

Chapter 72

Deep Convolutional Neural Networks in Detecting Lung Mass From
Chest X-Ray Images (/chapter/deep-convolutional-neural-networks-in-
detecting-lung-mass-from-chest-x-ray-images/315110) (pages 1415-
1423)

Arun Prasad Mohan

There are more than one million cases of lung cancer per year in India
alone. Early detection is vital in increasing the survival rate and
decreasing...

Chapter 73

An Artificial Intelligence-Based Smart System for Early Glaucoma
Recognition Using OCT Images (/chapter/an-artificial-intelligence-
based-smart-system-for-early-glaucoma-recognition-using-oct-
images/315111) (pages 1424-1454)

Law Kumar Singh, Pooja, Hitendra Garg, Munish Khanna

Glaucoma is a progressive and constant eye disease that leads to a
deficiency of peripheral vision and, at last, leads to irrevocable loss of
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Chapter 74

A Primitive Survey on Ultrasonic Imaging-Oriented Segmentation
Techniques for Detection of Fetal Cardiac Chambers (/chapter/a-
primitive-survey-on-ultrasonic-imaging-oriented-segmentation-
techniques-for-detection-of-fetal-cardiac-chambers/315112) (pages
1455-1466)

Punya Prabha V., Sriraam N.

Recognition of presence of fetal cardiac chambers through ultrasonic
Doppler imaging poses a huge challenge for the clinical community. The
four-chamber view...

Chapter 75

Deep Learning and Medical Imaging (/chapter/deep-learning-and-
medical-imaging/315114) (pages 1468-1514)

Nourhan Mohamed Zayed, Heba A. Elnemr

Deep learning (DL) is a special type of machine learning that attains
great potency and flexibility by learning to represent input raw data as a
nested...

Chapter 76

Groupwise Non-Rigid Image Alignment Using Few Parameters:
Registration of Facial and Medical Images (/chapter/groupwise-non-
rigid-image-alignment-using-few-parameters/315115) (pages 1515-
1538)

Ahmad Hashim Aal-Yhia, Bernard Tiddeman, Paul Malcolm, Reyer
Zwiggelaar

Groupwise non-rigid image alignment is a difficult non-linear
optimization problem involving many parameters and often large
datasets. Previous methods have...

Chapter 77

GAN-Based Medical Images Synthesis: A Review (/chapter/gan-based-
medical-images-synthesis/315116) (pages 1539-1546)
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Huan Yang, Pengjiang Qian

Medical images have always occupied a very important position in
modern medical diagnosis. They are standard tools for doctors to carry
out clinical...

Chapter 78

Analysis of Medical Images Using Fractal Geometry (/chapter/analysis-
of-medical-images-using-fractal-geometry/315117) (pages 1547-1562)

Soumya Ranjan Nayak, Jibitesh Mishra

Fractal dimension is an emerging research area in order to characterize
the complex or irritated objects found in nature. These complex objects
are failed to...

Chapter 79

Detection and Segmentation of Medical Images Using Generic
Algorithms (/chapter/detection-and-segmentation-of-medical-images-
using-generic-algorithms/315118) (pages 1563-1570)

Hardev Mukeshbhai Khandhar, Chintan M. Bhatt, Simon Fong
Image processing plays an indispensable and significant role in the

development of various fields like medical imaging, astronomy, GIS,
disaster management...

Chapter 80

Implementation and Performance Assessment of Biomedical Image
Compression and Reconstruction Algorithms for Telemedicine
Applications: Compressive Sensing for Biomedical Images
(/chapter/implementation-and-performance-assessment-of-biomedical-
image-compression-and-reconstruction-algorithms-for-telemedicine-
applications/315119) (pages 1571-1598)

Charu Bhardwaj, Urvashi Sharma, Shruti Jain, Meenakshi Sood

Compression serves as a significant feature for efficient storage and
transmission of medical, satellite, and natural images. Transmission
speed is a key...
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Utilizing electric vehicles (EVs) that don't pollute the atmosphere is one
way to solve environmental pollution. This chapter as per the author
proposes...

Chapter 5

Electric Vehicles and Their Types (/chapter/electric-vehicles-and-their-
types/318599) (pages 92-108)

Vigneshwaran A., Naveen Kumar K. A.

Electric vehicles are the only way to reduce greenhouse toxic gases.
Electric vehicles, including battery vehicles, hybrid vehicles, plug-in
hybrid vehicles...

Chapter 6

Modelling and Simulation of E-Bikes Driven by BLDC Motors
(/chapter/modelling-and-simulation-of-e-bikes-driven-by-bldc-
motors/318600) (pages 109-132)

Maladhi D., Selvasundar K,, Maheedhar Marabathina, Kripalakshmi T.,
Deepa T., angalaeswari S., Subbulekshmi D.

Recent advancements in e-vehicle technology are becoming an
emerging area of research in electrical and chemical engineering. Many
studies are going on in the...

Chapter 7

Enhancement of Suspension Performance of the Vehicle Model Using
Sliding Mode Controllers (/chapter/enhancement-of-suspension-
performance-of-the-vehicle-model-using-sliding-mode-
controllers/318601) (pages 133-149)

Yuvapriya T, Lakshmi P

In commercial vehicles, seat suspension plays a pivotal role since it
provides ride comfort and safety for the driver. This chapter presents the
design of...

Chapter 8

Active Suspension Control of Full Car Model Using Bat Optimized PID
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Controller (/chapter/active-suspension-control-of-full-car-model-using-
bat-optimized-pid-controller/318602) (pages 150-190)

Yuvapriya T, Lakshmi P

Long drives on bumpy roads and configuration issues like discomfort in
seating arrangements have a harmful impact on the human body. The

passengers experience...

Chapter 9

Intelligent Demand and Supply of Electrical Vehicles
(/chapter/intelligent-demand-and-supply-of-electrical-vehicles/318604)
(pages 192-208)

B. V. A. N. S. S. Prabhakar Rao, Rabindra Kumar Singh

Today, it is impossible for a being to fathom living without a vehicle for
transportation of any kind. All governments have put into place
numerous...

Chapter 10

Data Analytics in Electric Vehicles (/chapter/data-analytics-in-electric-
vehicles/318605) (pages 209-232)

Shyam Sihare

Data analytics techniques are used to process the massive amounts of
data produced by smart grid and electric vehicle technologies. Electric
vehicles collect...

Chapter 11

Autonomous Electric Vehicles and Edge Computing
(/chapter/autonomous-electric-vehicles-and-edge-computing/318606)
(pages 233-248)

Amuthan Nallathambi, Sivakumar Nallathambi, Gopal Samy B.

There is software that can be installed on a computer to control how an
autonomous controller operates in a vehicle. The central processing unit
(CPU) of the...

Chapter 12

Vehicle-to-Grid and Electric Vehicle-Integrated Demand Response
Management (/chapter/vehicle-to-grid-and-electric-vehicle-integrated-
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demand-response-management/318608) (pages 250-268)
Bavly Hanna

The safe and efficient functioning of microgrids (MGs) has always
depended on the best scheduling of MGs with renewable uncertainty.
Electric vehicles (EVS)...

Chapter 13

Hybrid Optimization Based on Genetic Routing and Scheduling Scheme
With Secure Transmission in Wireless Sensor Networks
(/chapter/hybrid-optimization-based-on-genetic-routing-and-scheduling-
scheme-with-secure-transmission-in-wireless-sensor-networks/318609)
(pages 269-301)

Kavipriya P., Ebenezar Jebarani M. R., Lakshmi S., G. Jegan

Nodes in networks have limited power for their important tasks because
node energy exhaustion reduces network connection. Power-related
node failures create...

Chapter 14

Thermal Management System for Batteries in Electric Vehicles
(/chapter/thermal-management-system-for-batteries-in-electric-
vehicles/318610) (pages 302-312)

Saravanan Subramani, Sivaramapandian J., Ranjith Raj A.

The rapid advances in battery packs and improved charging
infrastructure have attracted customers to electric vehicles (EVs).
Reduced energy dependence on...
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Abstract. Lane Detection is the fundamental vehicle driving system and self-
driving. The proposed concept is to employ the pixel difference in the expected lane
and the road backdrop to detach the lane from the road, and then the Curve fitting
model is made use of in the segregated lanes to locate the straight line in the image
as the lane line. This paper offers a lane detection method based on the Sobel filter
and Curve-fitting model for lane line tracking in different conditions. The main
objective is to improve the accuracy of the Xi’an city database and the KITTI vision
benchmark suite dataset. To achieve this HLS color space was performed which
identifies the lane by adding pixel values.

Keywords. Sobel filter, Curve fitting model, Lane detection, Lane tracking, sliding
window, deep neural network.

1. Introduction

Most accidents occur due to invisible road lanes. The accidents can be reduced
drastically, by employing improved driving assists. A system that warns the driver, can
save considerable number of lives..Indriving assistance to achieve safety on roads, the
challenging tasks are road lanes’ detection or boundaries’ detection which is exposed in
white and yellow lines on roads. In this work, we developed a Curve fitting model
improving the robustness of detecting and tracking the lane for safe transportation.In our
method, inspection of lane and its tracking will be done by the Curve fitting model and
related component function to improvise the working of the lane detection and tracking.

2. Related Works

The literature[1] extracted the Adaptive Region of Interest to minimise computational
complexity. Then Kalman filter is used to find road boundaries sensed in the AROlusing
Progressive Probabilistic Hough Transform (PPHT) in the succeeding frame.

'Rajakumar.R,UG Scholar, Dept of ECE, Sathyabama Institute of Science and Technology, Chennai, India.
e-mail:rrkmird@gmail.com
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Glaucoma is an eye disease that can result in permanent blindness if not detected and treated
in the early stages of the disease. The worst part of Glaucoma is that it does not come up with
a lot of visible symptoms, instead, it can go from the preliminary stage to a serious issue
quickly. A Deep Learning (DL) model is capable of detecting the presence of Glaucoma by
analyzing the image of the retina which is uploaded by the user. In this research, two DL
algorithms were used to detect the presence of Glaucoma in the uploaded image. The DL
algorithms include the convolutional neural network or the CNN and the transfer learning
algorithm. The transfer learning algorithm is implemented by the VGG-19 model. Once two DL
models were developed using the above-mentioned algorithms, the models were trained and
tested using the images of the retina. The trained models are tested to find the better model.
The efficiency of the model is measured based on some metrics. These metrics include the
True Positive (TP), True Negative (TN), False Positive (FP), and False Negative (FN). Using
these metrics, the true positive rate, the true negative rate, the false-positive rate, and the false-
negative rate are calculated. From the above values, the DL algorithm, which is more efficient
than the other one in identifying Glaucoma, can be found.

Keywords: CNN, DL Algorithm, Glaucoma, Performance Metrics, VGG-19
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Summary

In today's era, when technology is growing rapidly, the Internet of Things (I0T) is a technology having massive
applications, which are employed in various domains. Similarly, the Healthcare Internet of Things (loT) applies
loT to the healthcare industry. The 10T is indeed a networked platform comprising connectable devices that
can acquire, transfer, and store data without human or computer intervention. The IoT promises a plethora of
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hazards. It is becoming equally important to consider how existing, as well as upcoming, loT technologies Health Science Reports

might help healthcare systems provide therapeutic benefits. The goal of this chapter is to provide an

understanding of recent |0T in healthcare and to illustrate how the Internet of Things devices are boosting

healthcare delivery and how loT technology may revolutionize and disrupt global healthcare in the coming

decade. Healthcare IoT capabilities are additionally investigated in order to theorize how loT might assist us in Building the Internet of Things with IPv6 and
. Lo . . . MIPv6: The Evolving World of M2M

moving away from our existing different levels of health systems towards a more integrated, progressive, and

continuous approach. Patient care may be ensured on time, and with on-time assistance, treatment expenses

can be decreased, and therapies can be made more effective by employing loT in healthcare practitioners.

From smartwatches to cancer care, smartwatches are used to monitor one's health and wellbeing. Finally, this

chapter will look into potential concerns with 10T, such as impediments to market acceptability from

healthcare providers and consumers, interoperability, security and privacy, remuneration and

standardization, information storage, and control and ownership. Policy support, cybersecurity-focused

guidelines, rigorous strategic planning, and open policies will be critical enablers of loT in contemporary

healthcare within healthcare organizations. |oT has a lot of potential for enhancing the efficiency of the

healthcare system and societal well-being.

Internet of Things Application Examples

https://www.gsma.com/iot/mobile-iot/ .

https://www.avenga.com/magazine/wearables-iot-healthcare/ .

https://www.investopedia.com/terms/w/wearable-technology.asp .
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Abstract

Ovarian Tumour is one of the common generally occurring tumours in females. Transvaginal
(US) ultrasonography is used as a screening examination to identify the appearance of
tumours. But for different types of ovarian tumours, malignancy can only be sustained through
medicine. A computerised system to achieve the disclosure and fatality estimate of specific
tumours is important to restrict undesirable oophorectomies. This proposed method shows a

computerised ovarian tumour segmentation method in the ovarian ultrasound image brought
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by classification. Because, in this process, an efficient ovarian tumour detection, segmentation
and classification system is intended by combining GLCM-contourlet transformation (CT)
features and CNN. The proposed system comprises four steps: preprocessing, segmentation,
feature extraction, and optimisation and also classification. Primary, speckle noise removal is
done by combining boxcar filter and median filter as the pre-processing step at the ovarian
ultrasound images. Following the classification system, irregular Ovarian tumour (US) images
are presented to the segmentation portion to identify tumours and segments using robust
graph-based (RGB) and Fast-Global-Minimisation for Active-Contour (FGMAC) segmentation
approach. Following that, GLCM-CT and Ant colony optimisation (ACO) features are obtained
from certain noiseless ovarian US images. The enormous amount of features is reduced
according to the optimisation of ant colonies (ACO) and the optimisation of the particle swarm
(PSO). Eventually, extracted features are given to the Convolutional Neural Network (CNN)
classifier to analyse Ovarian tumour US images as abnormal or usual. The proposed system
execution is examined in several metrics, and experimental results are compared with existing

methods.

Keywords

Ovarian tumour Fast Global Minimisation for Active Contour (FGMAC) GLCM

Contourlet Transformation (CT) CNN ACO and PSO

This is a preview of subscription content, access via your institution.

v Chapter EUR 29.95 | Vv eBook EUR 192.59 | ‘v Softcover Book EUR 229.99
Price includes VAT (India) Price includes VAT (India) Price excludes VAT (India)

e Compact, lightweight edition
e Available as PDF e Available as EPUB and PDF

https://link.springer.com/chapter/10.1007/978-981-19-1111-8_6#:~:text=The proposed system comprises four,at the ovarian ultrasound images. 2/8


https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-981-19-1111-8_6

11/3/23, 2:25 PM Automated Ultrasound Ovarian Tumour Segmentation and Classification Based on Deep Learning Techniques | SpringerLink

e Read on any device e Read on any device
e |nstant download e |nstant download
e Own it forever e Own it forever

| |

v Hardcover Book

e Durable hardcover edition
e Dispatched in 3 to 5 business days

e Free shipping worldwide - see info

Dispatched in 3 to 5 business
days
Free shipping worldwide - see
info

EUR 229.99
Price excludes VAT (India)

Tax calculation will be finalised at checkout

Purchases are for personal use only

Learn about institutional subscriptions

References

1. LuoY, Liu L, Huang Q, Li X (2017) A novel segmentation approach combining region- and

edge-based information for ultrasound images. Biomed Res Int 27:2017

2. Inik O, Ceyhan A, Balcioglu E, Ulker E (2019) A new method for automatic counting of

ovarian follicles on whole slide histological images based on convolutional neural network.

Comput Biol Med 112:103350

3. Siddique N, Sidike P, Elkin C, Devabhaktuni V (2020) U-Net and its variants for medical

image segmentation: theory and applications. arXiv preprint arXiv:2011.01118, 2 November

https://link.springer.com/chapter/10.1007/978-981-19-1111-8_6#:~:text=The proposed system comprises four,at the ovarian ultrasound images.

3/8


https://www.springernature.com/gp/librarians/licensing/agc/ebooks
http://arxiv.org/abs/2011.01118
https://support.springernature.com/en/support/solutions/articles/6000233448-coronavirus-disease-covid-19-delivery-information
https://support.springernature.com/en/support/solutions/articles/6000233448-coronavirus-disease-covid-19-delivery-information
https://support.springernature.com/en/support/solutions/articles/6000233448-coronavirus-disease-covid-19-delivery-information

11/3/23, 2:25 PM Automated Ultrasound Ovarian Tumour Segmentation and Classification Based on Deep Learning Techniques | SpringerLink

2020

4. JinJ, Zhu H, Zhang J, Ai Y, Zhang J, Teng Y, Xie C, Jin X (2021) Multiple U-net-based
automatic segmentations and radiomics feature stability on ultrasound images for patients

with ovarian cancer. Front Oncol 18(10):3428

5. Gu Z, Cheng J, Fu H, Zhou K, Hao H, Zhao Y, Zhang T, Gao S, Liu J (2019) Ce-net: context
encoder network for 2D medical image segmentation. IEEE Trans Med Imaging
38(10):2281-2292

0. Jin B, Liu P, Wang P, Shi L, Zhao J (2020) Optic disc segmentation using attention-based U-

net and the improved cross-entropy convolutional neural network. Entropy 22(8):844

7. Srilatha K, Ulagamuthalvi V (2019) A comparative study on tumour classification. Res J
Pharm Technol 12(1):407-411

8. Long J, Shelhamer E, Darrell T (2015) Fully convolutional networks for semantic
segmentation. In: Proceedings of the IEEE conference on computer vision and pattern
recognition 2015, pp 3431-3440

Q.JinS,SuY,Gao S, Wu F, Hu T, Liu J, Li W, Wang D, Chen S, Jiang Y, Pang S (2018) Deep
learning: individual maize segmentation from terrestrial Lidar data using faster R-CNN and

regional growth algorithms. Front Plant Sci 22(9):866

https://link.springer.com/chapter/10.1007/978-981-19-1111-8_6#:~:text=The proposed system comprises four,at the ovarian ultrasound images. 4/8



11/3/23, 2:25 PM Automated Ultrasound Ovarian Tumour Segmentation and Classification Based on Deep Learning Techniques | SpringerLink

10. Xu Z, Wu Z, Feng J (2018) CFUN: combining faster R-CNN and U-net network for efficient
whole heart segmentation. arXiv preprint arXiv:1812.04914, 12 December 2018

11. Christiansen F, Epstein EL, Smedberg E, Akerlund M, Smith K, Epstein E (2021) Ultrasound
image analysis using deep neural networks for discriminating between benign and

malignant ovarian tumors: comparison with expert subjective assessment. Ultrasound
Obstet Gynecol 57(1):155-163

12. Guo P, Xue Z, Long LR, Antani S (2020) Cross-dataset evaluation of deep learning

networks for uterine cervix segmentation. Diagnostics 10(1):44

13. Sergio Rodrigues P, Wachs-Lopes G, Morello Santos R, Coltri E, Antonio GG (2019) A g-
extension of sigmoid functions and the application for enhancement of ultrasound

images. Entropy 21(4):430

14. Srilatha K, Ulagamuthalvi V (2021) Performance analysis of ultrasound ovarian tumour
segmentation using GrabCut and FL-SNNM. In: 2021 international conference on
advances in electrical, computing, communication and sustainable technologies (ICAECT),
19 February 2021. IEEE, pp 1-7

15. Xing X, Chen Q, Xu Q, Yang S, Liu X (2017) Nonlocal means filtering for polarimetric SAR
images based on heterogeneity. J Rem Sens 21(3):434-441

https://link.springer.com/chapter/10.1007/978-981-19-1111-8_6#:~:text=The proposed system comprises four,at the ovarian ultrasound images. 5/8


http://arxiv.org/abs/1812.04914

11/3/23, 2:25 PM

16.

17.

18.

19.

20.

21.

22.

23.

https://link.springer.com/chapter/10.1007/978-981-19-1111-8_6#:~:text=The proposed system comprises four,at the ovarian ultrasound images.

Marques S, Carvalho C, Peixoto C, Pignatelli D, Beires J, Silva J, Campilho A (2019)
Segmentation of gynaecological ultrasound images using different U-net based
approaches. In: 2019 IEEE international ultrasonics symposium (IUS), 6 October 2019. IEEE,
pp 1485-1488

Olofsson K, Carannante V, Takai M, Onfelt B, Wiklund M (2021) Ultrasound-based

scaffold-free core-shell multicellular tumor spheroid formation. Micromachines 12(3):329

https://www.cancer.net/cancer-types

https://hms.harvard.edu/search-results?as_q=harvard%20ovarian%20cancer

Anoop V, Bipin PR (2019) Medical image enhancement by a bilateral filter using
optimization technique. J Med Syst 43(8):1-2

Sahani A, Srilatha K (2014) Image forgery detection using SVM classifier. Int J Adv Res
Electr Electron Instrum Eng 3(3)

Srilatha K, Ulagamuthalvi V (2019) Support vector machine and particle swarm
optimization based classification of ovarian tumour. Biosci Biotech Res Comm 12(3):714-

719

Alsinan AZ, Patel VM, Hacihaliloglu | (2019) Automatic segmentation of bone surfaces

from ultrasound using a filter-layer-guided CNN. Int J Comput Assist Radiol Surg

Automated Ultrasound Ovarian Tumour Segmentation and Classification Based on Deep Learning Techniques | SpringerLink

6/8


https://www.cancer.net/cancer-types
https://hms.harvard.edu/search-results?as_q=harvard%20ovarian%20cancer

11/3/23, 2:25 PM Automated Ultrasound Ovarian Tumour Segmentation and Classification Based on Deep Learning Techniques | SpringerLink

14(5):775-783

24. MaJ, Wu F, Jiang TA, Zhao Q, Kong D (2017) Ultrasound image-based thyroid nodule
automatic segmentation using convolutional neural networks. Int J Comput Assist Radiol
Surg 12(11):1895-1910

25. Reid BM, Permuth JB, Sellers TA (2017) Epidemiology of ovarian cancer: a review. Cancer
Biol Med 14(1):9

Author information

Authors and Affiliations

Sathyabama Institute of Science and Technology, Chennai, Tamil Nadu, 600119, India
K. Srilatha, F. V. Jayasudha, M. Sumathi & P. Chitra

Corresponding author

Correspondence to K. Srilatha .

Editor information

Editors and Affiliations

Department of Electrical and Electronics Engineering, SVS College of Engineering,
Coimbatore, India

Thangaprakash Sengodan

Department of Electronics and Communication Engineering, Kuwait College of Science
and Technology, Safat, Kuwait
M. Murugappan

https://link.springer.com/chapter/10.1007/978-981-19-1111-8_6#:~:text=The proposed system comprises four,at the ovarian ultrasound images. 7/8


mailto:srilatha169@gmail.com

11/3/23, 2:25 PM Automated Ultrasound Ovarian Tumour Segmentation and Classification Based on Deep Learning Techniques | SpringerLink
Department of Computer and Information Sciences, Covenant University, Ota, Nigeria
Sanjay Misra

Rights and permissions

Reprints and Permissions

Copyright information

© 2022 The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd.

About this paper

Cite this paper
Srilatha, K., Jayasudha, F.V., Sumathi, M., Chitra, P. (2022). Automated Ultrasound Ovarian Tumour
Segmentation and Classification Based on Deep Learning Techniques. In: Sengodan, T., Murugappan, M.,

Misra, S. (eds) Advances in Electrical and Computer Technologies. ICAECT 2021. Lecture Notes in Electrical
Engineering, vol 881. Springer, Singapore. https://doi.org/10.1007/978-981-19-1111-8_6

Ris¥ ENwX BB

DOI Published Publisher Name
https://doi.org/10.1007/978-981- 26 June 2022 Springer, Singapore
19-1111-8_6

Print ISBN Online ISBN eBook Packages
978-981-19-1110-1 978-981-19-1111-8 Computer Science

Computer Science (R0)

https://link.springer.com/chapter/10.1007/978-981-19-1111-8_6#:~:text=The proposed system comprises four,at the ovarian ultrasound images. 8/8


https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&title=Automated%20Ultrasound%20Ovarian%20Tumour%20Segmentation%20and%20Classification%20Based%20on%20Deep%20Learning%20Techniques&author=K.%20Srilatha%2C%20F.%20V.%20Jayasudha%2C%20M.%20Sumathi%20et%20al&contentID=10.1007%2F978-981-19-1111-8_6&copyright=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Singapore%20Pte%20Ltd.&publication=eBook&publicationDate=2022&startPage=59&endPage=70&imprint=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Singapore%20Pte%20Ltd.
https://citation-needed.springer.com/v2/references/10.1007/978-981-19-1111-8_6?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-19-1111-8_6?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-19-1111-8_6?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-19-1111-8_6?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-19-1111-8_6?format=bibtex&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-19-1111-8_6?format=bibtex&flavour=citation
https://link.springer.com/search?facet-content-type=%22Book%22&package=11645&facet-start-year=2022&facet-end-year=2022
https://link.springer.com/search?facet-content-type=%22Book%22&package=43710&facet-start-year=2022&facet-end-year=2022

Future Trends in ICCT and its Applications in I'T, Management and Education

ISBN: 978-81-949961-8-7

Artificial Intelligence (AI) Technology Based
Microchip implanted in human Health
Monitoring and Tracking

Dr.A.Jayanthiladevi
Professor, Computer Science and Information

Ms. Manasa R
Research Scholar, College of

Dr. J. Jabez
Associate Professor -School of

Science Srinvas University, Kamataka India Computer Science and Information  Computing, Sathyabama Institute of

drjay: Science science and technology,Chennai,
Srinivas University, Mangalore, India.
India

Dr. S. Prabhu, Assistant Professor,
Department of Information Technology
Gobi Arts& Science, Erode (Dt),Tamil Nadu

Abstract: Artificial intelligence (Al) technology is a
broad field which has greater impact on people,
communities, and society with substantial implications for
humanity. Artificial intelligence makes machine smarter.
Al measures are designed to empower people to build
their trust and practice their use in real-time application.
The new devices are invented with Al technology
progresses  with time. Microchip is an integrated
semiconductor circuit which began as a controller to
perform  specific  task.  Microchips  have  been
progressively curtailed to the point where they can fit on
a fingertip. New types of chips are being developed to
achieve advances in Al by embracing deep neural
networks for voice recognition and image processing. The
microchips handle data in different way from the silicon
logic circuits to hardware for decades.

Keywords: Human Health, Implanted, Microchip, RFID
tag,

I. INTRODUCTION

Microchip use RFID tag for transmission and reception
which has integrated circuit to store data and antenna
for reception and transmitting signals between that
circuit and reader. Al based microchip provides
unprecedented access to the capacities of data required
to design chips optimized to run them.[2] The
microchip broadcast clectromagnetic  signal with
associated reader that any RFID chip within its signal
range and frequency will respond with an encrypted
signal that is decoded by the reader. Microchips are
changing everyone’s life. It can be used in homes,
ATM, transportation, machinery, security even it can be
implanted in human and animal bodies to monitor their
health and activity. Microchip offers a better interaction
with machine world. Microchips offer immeasurable
uses in multidisciplinary field of engineering and
technology areas,

Dr. R. Narmadha

Associate Professor
School of Electrical and Electronics
Engincering, Sathyabama Institute of
science and technology, Chennai,
India

II. MICROCHIP IN HEALTH MONITORING
AND TRACKING

Al based microchip applications increase the health
results and value of life for millions of people in recent
vears. Microchip can be injected to the individuals
which keeps track of their health system. For patients,
even it could able to detect the tumor at faster rate
instead of waiting for days to get their result, It can be
used to gain quick access to the patient medical records
and it can be implant to the person who is suffering
from heart discase and diabetics. Even hospital
equipment can be tracked using RFID microchip. Fig. |
illustrates microchip implanted in human muscles to
prevent health disorders. Health issue is not a primary
concern if  microchips  have been  used.

]

AX
/

Fig.1 Micro Chipping In Human finger
[ MICROCHIP IMPLANTED IN PET

Previously pet owners would add collar tags for their
PET. Currently many pet owners are implant
microchips for their pet to track them if they were lost,
monitor their health status continuously and it can act
as travel assistance if pets were boarded in flight.
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Abstract:

This paper describes the load circuit parameters of SEFIC converter and its design aspects with the help of design and
analysis of BLDC motor. The applications of brushless DC motors are vitally increasing in every field day by day. so the design
aspects are need to improve with respect to customer satisfaction is veryimportant. Depending upon the customer needs the
usage of brushless DC motor is designed. The entire design has been done with the help of controllers and filter. Results are
analyzed using the Power system simulation software.

Published in: 2022 §th International Conference on Advanced Computing and Communication Systems (ICACCS)

Date of Conference: 25-26 March 2022 INSPEC Accession Number: 22430200

Date Added to IEEE Xplore: 07 June 2022 DOI: 10.110%/ICACCS54159.2022 9785175
» ISEN Information: FPublisher: IEEE

*» ISSN Information: Conference Location: Coimbatore, India

I. Introduction

A DC to DC conversion is achieved by a SEPIC converier im which a three phase inverter circuit would receive a high voltage dc
input and appropriate control of the duty cycle of the converter is achieved with the help of which the motor speed is also varied
[1]. Qur work aims at confrolling the speed of the ELDC mofor by employing a SEPIC converter [2]. The SEPIC converter being
employed to step up the DC input voltage and the duty cycle of the converter decides the SEPIC converfer output voliage value
The BLDC motor has improwved reliability, betier efficiency. high torquefinertia ratio, offers beiter cocling effect, negligible radio
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Presently a day’s fossil fuel by products from the vehicles have expanded air contamination
significantly. To lessen contamination because of transportation Electric Vehicles have been

arisen as another option. In this manner Inverter for electric vehicle was planned and grown

effectively. Another three stage multi-inverter with decreased number of parts checks is
proposed. This inverter is planned to utilize a solitary DC source for each stage to create
different level yield voltage which makes it appropriate for low and medium voltage
applications, including electrical vehicle additionally this can be utilized in ac-coupled
renewables or in energy stockpiles. A summed-up circuit setup is displayed beneath with
the quantity of yield voltage level can be expanded according to assumption. Albeit every

component bears the voltage stress identical to the information DC voltage, the value of
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Abstract:

Renewable sources are encompassed for all the applications of electrical systems due to its easy availability. Due to the
increase in the energy demand PV systems are used for high power applications by using a voltage multiplier circuit. The
interleaved Reboost converter with elevated voltage-multiplier circuit is proposed. PV system and fuel cell output is asserted to
Re-boost converter where the voltage ratio from 1:5 is increased in terms of 1:14. Integration of PV systems and fuel cell with
the dc bus are obtained by using this high voltage gain multiplier circuit. DICK-SOM charge pump is used in the voltage
multiplier circuit as voltage cells. The proposed interleaved Re-boost converter numbers of MOSFET switches are reduced.
The switching stresses are less and efficiency of the converter is more. The soft switching PWM technigues are used for

reliable operation of switches. A prototype is designed for the DC input of 22V, The DC output is boosted to 310V with the tumn’s
ratio 1:14.
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Abstract:

In the present scenario, people are migrating towards innovations and technological advancements. Because of this thirst for
technological development and innovations, they are fond of innovating automated systems for industrial as well as for
domestic applications. All these automated appliances depend on electronic circuitry and hence on semiconductor devices. In
moderm power systems also. smart grid technologies implement smart control circuitry and smart meters. All these smart
technologies adopt power electronic devices in their circuitry. Though power electronic devices play a major role in automation
and aiding smart technologies, they silently spread subtle poison in the system like harmonic components. These harmonics
may cause severe damage to the electrical and electronic appliances set up at customer end. So, it is necessary for any power
system engineer to analyze the percentage of harmonics injected into the power network. So, he can able to measure it and try
to mitigate its effect on the system to safeguard the appliances. Here, in this research, 10 bus radial and loop test networks are
analyzed for the quantity of harmenic injection in them. The harmonic analysis is carried out by means of MATLAB Simulink
and the results of both the networks are compared and plotted for different nodes present in the network. Harmonics are

measured by using percentage total harmonic distortions and finally comparing the values for loop and radial suggesting that
the loop network is more stable than the radial network.
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Abstract Abstract:

This article proposes and analysis the system which is used for automatic source switching and monitoring. The system is fully
programmable logic controller (PLC) based and highly desirable in field of energy. An automatic transfer switch (ATS) fora 1o
I Introduction power source has been intended to empower the programmed activity and transmission of the supply between a public
effectiveness of supply and a power generator. The ATS, which is a switchgear control framework, that gives a programmed
switching of force supply within an important source and an optional sourcedepends on load. The strategies applied in planning
the ATS contain the consumption of relays, contactors, PLC, and HMI as fundamental parts of the framework. The deliberate
voltage and current amounts to advanced values for show on human-machine interface (HMI). The aftereffect of the

IV, Ladder Diagram programmed move change shows its capacity to perform programmed power change over actions effectively and with
practically zero human communication.
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Abstract:

Due to the proliferation of power electronic devices in our power system, the quality of power gets deteriorated mainly by
harmonic injection in the system. Here, the power system is safeguarded by mitigating harmonics in a 10-bus distribution
network using a shunt active filter. Here, the action of SAF is empowered by analyzing it in a closed path control system. The
network is analyzed with conventional control techniques. Conventional control techniques like FOPID and SMC controllers are
implemented here. The simulation is carried out by MATLAB Simulink. Here, the non-linear loads are injected at nodes 5 and 9.
The propagation of harmonics in the network can be controlled by controlling the SAF at the end of the network. From the
simulation results, it is proved that the Sliding Mode Controller is performing better than the Fractional order PID controller in
mitigating the level of harmonics in the network. The proliferation of harmonics is measured by using the THD percentage. The
THD IMeasured in the SMC controlled system at bus no.5 is 3.58% and at 9 it is 2.41% whereas the THD measured in the
FOPID controlled network at bus no.5 is 3.91% and in bus no.9 is 3.26% respectively. Also, the real power of the system
enhances from 0.8962MW(FCPID) to 0.9101MW(SMC)..
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Abstract

The hybrid system always focuses on individual converters for renewable sources. It leads to
inflation in the volume and expenditure of the system. This researcher mainly focuses on

multi-input converter system. This multi-input contains two sources where wind and solar
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Abstract:

Election is essential and unaveidable part of democratic country and also it is a right of each and every person in the country.
Everyone is responsible for secure and valid vote during the election. Government plays a major role during the election to
achieve a successful election. Electronic voting machine is currently employed during election also it is possible to do misuse
and man power is required to verify the details of the voter. This paper overcomes the cons of the existing method using
biometric verification. This system ensures more secure, reliable and less manpower than the existing method.
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In ancient history election happens like voter poll their votes by paper for choosing a leader. People designate respective parties
which are broached in the paper and sealed the boxes. During the vole counting day the election commission people cpen the
boxes and count the casted vote by manually. After few years counting will be dene in autematically by using electrenic voling
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Abstract Abstract:

This paper deals with the speed control of by using a NEURC FUZZY LOGIC controller without any loss of power; in fact

energy is conserved during the regenerative period. The random and optimal results are obtained. This method is integrated
1. Introduction approach for control and yields excellent results.
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Abstract Abstract:

To increase the reliability of supply and focusing the remote area, Hybrid grid charging stations are used in electric vehicle
(EV). The hybrid grid charging station using a boost converter with PV array is designed. This method is helpful for
| Intreduction transportation systems. This method delivers the power to electric vehicle in a smart way and different tariff rates.
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Abstract Abstract:
In order to estimate the graph signal from the small part of samples, a novel adaptive filtering method based on maximum
correntropy criterion is proposed in this study. The proposed approach is resistant to environments with impulsive noise. The

L Introduction performance enhancement of the proposed technique is well demonstrated by the simulation results carried out in the context
of weather data.
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Abstract Abstract:

Every year, several people drown at the deep end of swimming pools, including young kids, and the lifeguards are ill-prepared
to handle these accidents. As a result, it becomes necessary to have a system that will recognize drowning victims and inform
I. Introduction lifeguards through voice when such a risk exists. A surveillance system for the swimming pool has a specific function in keeping
the area safe. The need for a method to stop newborn drowning is critical. The newborn drowning prevention system prototype
was displayed. The project was created using the hardware and software of Android. Differential conductivity sensors are

Document Sections

Il. Proposed System Block

Diagram employed in this project to identify drowning incidents. At the earliest possible stage, in swimming pools. When youngsters

Il Simulation Results drown in the swimming pool, their lives are saved. Convenience, cost savings, and a straightforward algorithm are advantages
of the conductivity sensor-based demo system. This technology keeps an eye on crucial factors like an infant's movement and

IV, Eclipse Software drowning state. This information is given to their parents via the GCM network. These important metrics can be measured, and
a risky scenario can be communicated to the caregiver through an alarm triggering system to start the appropriate control

v Hardware measures.
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Abstract:

COne of the sectors which play a vital role in causing air pollution is transport sector. The air pollution results in change in
climate due to emission of greenhouse gases. Mostly urban regions contiibute to more emissions. The global warming has
made us to look ahead towards electrification in road transport. Electrification of vehicles replace the internal combustion
engines with motors driven by electrical energy. Electric vehicle implies to be promising step towards confronting urban

sustainability. Electric mability technology has a exponential growth, therefore it becomes essential to increase the study about
the changes.
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Abstract Abstract:

To improve the dynamic time response of the grid-connected boost converter and T-type three-phase inverters, this study
reviews various models and simulates T-type three-phase inverters using closed loop and open loop systems connected to the
|. Introduction grid. A common device in the power quality device family is the active filter. Voltage Source Inverters (VSIs) are used to build
the active filter, while sliding mode controllers are used to produce the switching pulses. The active filter is employed to reduce
the harmonic current. In order to determine the impact of an active filter using PID and SMC, the simulation results are shown.

Document Sections

. Voltage Regulation of T-

Type Three Phase Inverter The simulation outcomes with a coupled system based on PID and hysteresis controllers are compared, together with the
with Grid Connected corresponding time-domain parameters and lowered voltage and current harmonics are presented. The results show that the
System Sliding Mode Controller (SMC) system has delivered superior response than PID controlled system.
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Abstract Abstract:

This article presents the hybrid Renewable Energy Sources (RES) like wind and Fuel Cell (FC) stack used for more efficiency
and utilized the current fed inverier. The proposed system has two sources: a current-fed inverter (CFI) and a Proportional

I Introduction Integral (Pl) controller controlling the switch. The main objective of the suggested inverter is to provide high voltage gain by two
renewable energy sources and produce high voltage for AC loads. Two essential characteristics can achieve this CFI: switching
boost inverter and impedance source. Further, the harmonics of the proposed system can be controlled by an LC filter
employed nearer to the AC loads. The proposed method is validated by using MATLAB/Simulink software and analyzed

through the Simulink waveforms. This THD indicates that the system is executing correctly, and IEEE standards limit THD to
IV. Simulations and Resuits 5%. The method with enhanced performance analysis within the range is designed.

Document Sections

Il Literature review

lll. Proposed Method

V. Conclusion
Published in: 2023 Third International Conference on Artificial Intelligence and Smart Energy (ICAIS)

Authors
Date of Conference: 02-04 February 2023 INSPEC Accession Number: 22852081
Figures
Date Added to IEEE Xplore: 27 March 2023 DOI: 10.1109/ICAIS56108.2023.10073877
References
. » ISBN Information: Publisher: IEEE
Keywords

Metrics Conference Location: Coimbatore, India


Highlight


IEEE Xplore™ sowsev  Mysetingsv  Helpv Institutional Sign In

Conferences = 2023 Intemational Gonference.. @

Intelligent Power Control Models for the IOT Wearable Devices in BAN Networks

Publisher: IEEE

Arul P; M. Mesnakumari; Saravanan. L ; Revathi N; S Jayaprakash: Subbiah Murugan Al Authors

§3| (R < © !

Text Views

Abstract Abstract:
The Internet of Things (10T) is another useful perspective that brings questions from different disciplines together over the
Internet. As more wearable technologies become available on the market, teleworking in Wearable Wireless Body Area
| Intraduction Networks (WBAN) is becoming more widespread for Internet of Things-related medical applications. This article proposes a

Document Sections

solar-powered wearable touch sensor based on a complete social network (SPWT) and Wi-Fi transmission that connects to a
Il Literature Review WBAN. Different focal points of the senser network can be assigned to different points in the frame to determine a person's
core temperature and heart rate and understand falls. Software for mobile phones and smartphones that displays sensor datz
and alerts of falls has also been developed. This software includes a web interface. To increase the service life of the central

lIl. Proposed Methodology

IV. Results and Discussions part of the wearable sensor, the pressure in the middle part mainly uses a full-strength flexible solar-oriented sensor with the
result based on superior technology like Maximum power point tracking (MPPT). Preliminary results show that the average
element of the wearable sensor performs well, although limited by a fully controlled daylight-based power source. The button-
less 24-hour movement is incubated with an initial effect. The proposed local energy storage-based photovoltaic device

V. Conclusion

Authors

suggests that WBAN-based long-term continuous medical surveillance is possible because the situation is away from home fi
Figures a short time per day.
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Abstract:

The MPPT controller of a photovoltaic (PV) system fluctuates, increasing solar irradiance, and has complex voltage-current
properties. To balance the solar PV system towards the load and design the solar energy system on MPPT, a two-cell
interleaved DC-DC boost connected with an inverter is utilized. Using just load voltage statistics, a voltage control technique is
created, excluding array current monitoring. YWhen compared to non-coupled pair interleaved conversions, the current
conversion design has lower ripple contents from the loads and supply sides, better efficiency, as well as lower switch stress.
Consequently, a decreased array capacitance value is enough toe stabilize the array voltage output. For maximum power point
functioning, analytical formulas for the solar supply and interleaved boost converter are constructed. The power interleaved
converter is functioning using the control technigue of MPFET, the Perturb and Observe (P&O) algorithm is employed, and the
power is supplied to the alternating voltage conversion, and it is connected to the voltage source converter. The modeling and
experimental findings are presented here to demonstrate how well suited that particular kind of power converter is for the
application. In addition, a comparison of coupled and non-coupled interleaved boost converters for solar applications is
performed.
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Abstract:

Ladies secuiity has emerged as one of the most important needs in our nation, taking into account what is happening in the
metro metropolitan neighborhoods and other big urban locations. A simple safety gadget that aids victims in the event of
unforeseen danger is essential in this era of cutting— dge technology and smart devices. This study provides a detailed
description of the design and implementation of a prototype for an electronic device that could, in the future, function as a
safety wear. These days many women, young girls & mothers are seen vanishing from public spaces, streets, and public transit
and they face physical and sexual abuse. Most lawsuits are routinely lodged on issues like abduction, intimidation. or assaulis
and these crimes are nsing day by day. To stop these crimes, an embedded system-based Women Safety Night Patrolling loT
Ro bot is designed for street surveillanoe to monitor a live update to the control room during nighttime. This also comes with a
unigue alarm feature that gets triggered when it receives an abnormal level of sound from the environment (these things don't
happen quite usually). This night patrolling robot notifies society’s people whenever a woman shouts for rescue. This prototype
is predefined to patrol the street at night time. Two robots are installed for a road, and the primary purpose of this project is to
ensure publicsafety in emergencies.
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Abstract Abstract:

This paper presents realization of high step up converters for Renewable Energy Resources (RES). The classical boost
converter reveals the performance of circuit in all extreme duty ratios. The active and passive filter circuits enhancing boosting
| Introduction capacity of the converter. The transformer less and continuous conduction mode operation of the circuits provides low
electromagnetic interference (EMI). The zero voltage and zero current switching operation provide better efficiency and
reliability of the converters. High step up converters utilized for non-conventional energy resources, smart grid and battery

management system in hybrid electrical vehicle systems. The circuits are simulated with PSpice 9.2 environment for various
load levels and applications.
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Converter with EMI Filter
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Abstract:

In today’'s world, power takes an important role in day-to-day life. Power is generated by using different natural resources like
light, wind, and water. From the sun, light energy is converted into power with the use of solar panels. Wind energy is
converted into power by using a windmill. Hydro energy from water can be converted into power. So, power can be generated
with the use of natural resources. By using the solar panel, the light emitting from the sun is converted into power and that
power can be used for many purposes. Solar panels can be seen in tall buildings like schools, colleges, offices, and industries.
And solar panels can be implemented where the sunlight falls like a terrace in houses, terraces in buildings, and can be on
Highway roads. But the sunlight cannot be falling all the time at the same place where the solar panel is implemented in a
stable state. So. to observe the light from the sun all the time, Solar Panel Tracking System is implemented based on the
domain of the Internet of Things (10T). With the use of Light Dependent Resistors (LDR), Voltage sensor, Current sensor, Servo
motor, NodelMCU, and ThingSpeak Cloud is applied for Solar Panel Tracking System. LDR senses the light from the sun, the
Servo motor is used to rotate the panel.and the Voltage and Current sensorssense the voltage and current from the panel for

converting to power. NodeMCU configures the sensors and motor and to the cloud. ThingSpeak cloud displays the values of
the data.
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Abstract:

Power quality issues are caused by the extensive usage of power electronics equipment like rectifiers, inverters, etc. in power
systemns. One such issue is the the generation of voltage and current overtones that cause equipment heating, demand
waveform deformation, overvoltage, dips, and other problems. Additionally, non-linear loads like speed controllers and SMPS
exist, and UPS harmonic current production in the power system is caused by etc. They consume reactive energy components
of AC mains current, therefore disrupting the supply cumrent waveform. We must thus correct for the harmonic component in
order to prevent the effects of harmonics. Shunt Active Power Filters are one of the most efficient ways to eliminate harmonics
in a power system, among other methods (SAPF). In order to demonstrate why one technique is superior than another, this
paper provides a detailed performance study of SAPF there under dual current management techniques, synchronous frame
comparison theory and immediate current and voltage theory (p-q) (d-g). Both methods create a reference current for the filter
that balances the power system's reactive power or harmonic cumment component. The harmonic current controller, which is

utilised to provide the IGBT rectifier a corrective gating operation, 50 aids in the removal of harmonic components, is detailed in
this study.
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Abstract:

Due to its longevity, bldc turbines are currently used in many different applications and they are in great demand. In the case of
a challenging situation in an aircraft, the powerplant must be securely stopped. In this example, a novel flaw detecting
technique is designed to control the frequency of the BLDC motor. LRGF is a synthetic neural network methedology that uses
the pole working method to develop systems while taking into account the challenges of dynamically integrating the
management system of BLDC motors with analytical problem-solving. All through fault analysis approach, LRGFNN s was used
to segregate the fault signal. The adjustable lifting method and otsu thresholding strategy are used to find defects using
segregated problem signals with in context of imperfections like both mechanical and electrical mistakes. Reliability of the fault
detection system is assessed in a machine that has both a technical and an electromagnetic simulated defect. Additionally.

load and resonance problems have been identified.
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Abstract:

With rapid growth and & higher standard of living, the demand for usable energy has increased tremendously over the last few
decades, with the construction industry being one of the most notable examples. The energy efficiency of a building is
influenced by a variety of factors, including the weather in the area, the structure characteristics, and how people use
electricity. These algorithms can be used to generate a prediction model for smart building indoor temperature forecasting
using the Internet of Things and several commenly used artificial intelligence algorithms, which can then be used to generate a
prediction model for smart building outdoor temperature forecasting. It was necessary to employ freely accessible software
tools in order to make geometric and sensory data available in a virtual reality application and to build the PMV and PPD
indices. On a low-cost edge computing device, semi-automatic analysis of streaming thermal images from a non-intrusive
sensor was performed in order to offer near real-time Mean Radiant Temperature (MRT)estimations. An experimental space
that had been mechanically preconditioned was filled with a dynamic temperature envirenment, and a prototype of the system
was employed in a series of trials. Results show that the data backs up the fact that the system output and the heat sensations
felt under different settings are consistent.
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Abstract Abstract:

Nowadays, several analytical methods exist to make unfailing route formation. However, it is still challenging work because the
wireless medium is unreliable. Sensor nodes are utilized for widespread distribution. Thus, security issues greatly affect

I. Introduction wireless sensor networks (WSN). The Quality of Service Factor-based Unfailing Route (QFUR) Formation in WSN is introduced
to solve these issues. In this approach, Quality of Service (Q0S) factors like sensor node delay, packet drop, and residual
energy is verified to determine whether the sensor node is normal. The value of the QoS factor is less than the threshold for

Document Sections

Il. Related Works

Il Proposed Method that node to be a normal sensor node in the WSN. This approach is serious to notice and separate the compromised nodes
' from evading misinformation through the falsified data inserted by the opponent over compromised nodes. The Reinforcement
IV, Simulation Analysis Learning (RL) algorithm computes the reward value based on node energy utilization, hop count, dropped rate, and delay. The

simulation outcomes demonstrate a lesser delay and lesser packet loss in the network. Furthermore, it improves the opponent
node's detection and minimizes the false negative ratio in the WSN.

V. Conclusion

hutners Published in: 2023 Intemnational Conference on Intelligent and Innovative Technologies in Computing, Electrical and
Figures Electronics (IITCEE)
References
Date of Conference: 27-28 January 2023 INSPEC Accession Number: 22931564
Citations
Date Added to IEEE Xplore: 10 April 2023 DOL: 10.1109/1I TCEES7236.2023.10090966

Keywords


Highlight

Highlight


IEEE.org | IEEE Xplore | IEEESA | IEEE Spectrum | More Sites

IEEE XPIO!' €" Browsev

My Settings v  Helpv Institutional Sign In

Conferences = 2023 Third Intemnational Cenf... @

Crypto Analysis with Modified Diffie-Hellman Key Exchange based Sensor Node
Security Improvement in Wireless Sensor Networks

Publisher: IEEE

J. Rangarajan ; K Suriyakrishnaan ; V. Meenakshi; M. Tholkapiyan All Authors

67
Full

Text Views

Abstract
Document Sections
I Introduction
Il. Related Works
lIl. Proposed Method
IV, Simulation Results

V. Conclusion

Authors
Figures
References
Keywords

Metrics

Abstract:

Sensor nodes sense ecological situations, for example, strain, temperature, humidity, vibration, sound, and location. Because
of the transportable information through the logically showing wireless channel, there is a considerable risk to the data security
of wireless sensor networks (WSN). Since WSNs are decentralized across their whole structure, man-in-the-middie attacks,
also known as MIM attacks, are more susceptible to becoming successiul. This article presents a method for the protection of
data that requires less time for both calculation and response. The Diffie-Hellman has been strengthened so that it can better
withstand attacks by having it produce a hash of each value sent over the network. This approach propoeses Cryptanalysis with
Modified Diffie—Hellman key exchange (CMDH) based Sensor node Security improvement in Wireless Sensor Metworks. This
approach uses a modified version of the Diffie—Hellman algorithm to produce a key; the sender encrypts the data and sends
the receiver the information in an encrypted form. Finally, the recipient sensor node decrypted the data. This approach is
separated into two parts: generating key and data encryption. Every value is hashed, and the resulting hash is sent via the

WSN. This approach is mainly used for military applications in the WSN. The simulation analysis shows that the CIMDH method
executes better performance.
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Abstract:

In this digital era, developing a secure as well as democratically responsible vote casting system is becoming an increasingly
challenging task. This research study attempts to integrate the blockchain technology to develop a secured and distributed
electronic voting system. The primary objective of this research study is to develop a decentralized voting system, which can
easily support an open, rational, and easily verifiable democratic plan. The obtain results prove that the proposed smart and
reliable electronic voting machine is beneficial for the current and future democratic framework by implementing an essential E-
vote casting features along with & provision to allow the citizens to change/update their vote within the given time slot.
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Abstract

Chiari Malformation (Arnold-Chiaril-is a serious neurological disorder characterized by downward
displacement the parts of cerebellum, where the bottom part of the brain, the cerebellum, fourth ventricle,
pons and medulla oblongata into the spinal canal and putting pressure on both the brain and spine causing
many symptoms. This is one of the causative factors of death in neonates and infants. Chairi malformations
inwvolve both skeletal and neural structures. Earlier it was estimated that the occurrence of chian
malfermation is 1 in 1000 births but the occurrence of this condition was increased with the increased use of
imaging techniques such as CT scans and MR imaging. However, it is very difficult to estimate the exact rate
of occurrence as some of cases as asymptomatic er do not develop symptoms till adulthood. This review
mainly focuses on thorough understanding of the direct and indirect sonographic findings, which are
necessary for diagnosis of chiari Il malformation in the developing fetus. The role of prenatal sonography in
recognition of the malformation and prognostic value of these features are discussed.

Keywards: Meurological disorder; MR imaging; prenatal sonography; prognostic value
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ABSTRACT

The current study was concerned with the formulation and in vitro evaluation of
floating microspheres of lamivudine by inclusion of different concentrations of
HPMC K 100M, to increase the gastric residence time of lamivudine and reduced
dosage frequency. Floating drug delivery system is one of the methods to
increase the gastric residence time. Preformulation studies performed to confirm
the purity of drug and to find the drug excipient interactions with FTIR studies.
The ionotropic gelation process was used to create the gastro retentive floating
microspheres. For SEM analysis, in-vitro buoyancy studies, and in-vitro
dissolving studies, the produced microspheres were assessed. By using FTIR
and DSC analysis, the compatibility of the medicine and excipient was verified.
According to in-vitro drug release studies, formulation F5, which contains HPMC
K100M as a release retardant polymer at a concentration of 1:2 to the drug, was
able to sustain drug release for up to 14 hours. The Korsmeyer equation and
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PREFACE

Science and technology have been integral to human progress since the dawn of
civilization. From the development of basic tools to the advanced technologies we use
today, science and technology have enabled us to explore new frontiers and make
incredible advancements in our understanding of the world around us.

The purpose of this book, Advances in Science and Technology, is to showcase
some of the latest research and innovations in the field We have gathered
contributions from experts in various scientific and technological disciplines to provide
a comprehensive overview of the most recent developments.

The topics covered in this book are diverse, ranging from advances in artificial
intelligence and robotics, to breakthroughs in medical research and environmental
sustainability. The research presented here is at the cutting edge of their respective
fields and demonstrates the potential for further advancements in the years to come.

We hope that this book will inspire new ideas and encourage collaboration
among researchers and innovators. Our goal is to promote the continued growth and
development of science and technology, as we believe that they are essential for
addressing the challenges facing our world today.

We would like to thank all the contributors who have shared their expertise
and insights in this book. We would also like to thank the editors, reviewers, and
everyone else involved in bringing this project to fruition.
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Abstract:

Exposure of humans to arsenic is associated with various adverse health effects
including immunotoxicity. Arsenic toxicity toward macrophages is complex. In the present
study we investigated viability assay of peritoneal macrophages isolated from rat exposed
for 2 weeks to Arsenic Trioxide (ATO) in water at 0.5, 5, and 50 mg As/l. Normal saline
(0-9% NaCl) was injected into rat peritoneum and the aspirate was taken for macrophage
study. Peritoneal fluid was smeared on glass slides. The adherent macrophages were
stained by Giemsa. Cells were treated with 50 pl of 0.25 % trypan blue dye solution for 5
minutes and observed under light microscope. Significant number of treated peritoneal
macrophages (5 and 50 mg As/l) showed trypan blue (TB) positive response. Arsenic
treatment at 0.5mg As/1 dose increased cell aggregation. These inorganic arsenicals mainly
caused necrotic cell death with partially apoptotic cell death; about 80% of dead cells were
necrotic, and 20% were apoptotic. Hence, the arsenic trioxide (ATO) has capacity to kill the
cells, it can be used as nano medicine to treat cancer. Different studies reported the role of
arsenic trioxide in the implementation of nanotechnology for arsenic trioxide delivery to
solid cancer cells. So, arsenic is both poisonous and therapeutically useful. But further
study is needed to better understand the relationship between As exposure and
macrophage immunotoxicity and therapeutic approaches.

Keywords: Arsenic Trioxide, Macrophages, Immunotoxicity, Nano medicine
Introduction:

Although extensive research has focused on investigating arsenic (As)
carcinogenicity, growing evidence indicates that As also has deleterious effects on the
immune system (Selgrade, 2007; Vahter, 2008). The specific effects of As on immune
function remain poorly understood. Here, we summarize the known toxicological effects of
As on macrophage function. Arsenic exposure in animals suppresses macrophage

production of NO- and/or 02 -, release of TNF-a and phagocytosis (Sengupta and Bishayi,
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2002). Arsenic can also induce apoptosis in macrophages, as seen in 3-fold increased DNA
fragmentation in splenic macrophages from As Ill-exposed mice (Sengupta and Bishayi,
2002). Lemarie et al, 2006 stated As exposure disrupted monocyte/macrophage survival,
development and function in vitro. As203-exposed human blood monocytes and U937
promonocytic cells underwent marked apoptosis during macrophagic differentiation,
through inhibition of NF-kB-related survival pathways (Lemarie et al, 2006 a &b).

Further, As reversed macrophage specific features, and impaired phagocytosis
leading to macrophagic “de-differentiation” (Sakurai et al, 2006).

Hence the arsenic trioxide (ATO) has capacity to kill the cells, it can be used as nano
medicine to treat cancer. Different studies reported the role of arsenic trioxide in the
implementation of nanotechnology for arsenic trioxide delivery to solid cancer cells.
Materials and Methods:

In the present study we investigated viability assay of peritoneal macrophages
isolated from rat exposed for 2 weeks to Arsenic Trioxide (ATO) in water at 0.5, 5, and 50
mg As/L.

Normal saline (0-9% NaCl) was injected into rat peritoneum and the aspirate was
taken for macrophage study. Peritoneal fluid was smeared directly on sterilized glass slides
and incubated at 37°C in a humid chamber for 3 hours. The adherent macrophages were
fixed by methanol and stained by Giemsa and observed under light microscope. Cells were
treated with 50 pl of 0.25 % trypan blue dye solution for 5 minutes. Cells that have taken
up the dye are dead, since the dye is normally excluded by the membranes which maintain
their semi permeability intact and therefore, the percentage of blue-stained cells
represents a mortality index.

Result:

Dead macrophages were blue in colour whereas the viable cells of controls were
white. Mean mortality index was significantly increased in treated group. The result
showed, arsenic treatment at 0.5mg As/l dose increased cell aggregation (picture not
shown). Significant number of treated peritoneal macrophages (5 and 50 mg As/1) showed

trypan blue (TB) positive response (Fig.1, 2, 3 and 4).

" . TB positive cells
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Figure 1: Trypan blue (TB) positive peritoneal macrophages isolated from rat
exposed to Arsenic Trioxide in water at 5 mg As/l. (indicated by arrow) (x100)
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Figure 2: Trypan blue (TB) positive peritoneal macrophages isolated from rat
exposed to Arsenic Trioxide in water at 50 mg As/l. (indicated by arrow) (x100)

Figure 3: Trypan blue (TB) positive peritoneal macrophages isolated from rat
exposed to Arsenic Trioxide in water at 50 mg As/l. (indicated by arrow) (x 400)

1

0.5mg Asfl 50 mg Asfl

ATO concentration

8

Mean mortality index
e B B 8888 3 8B

Fig.4
Figure 4: Mean mortality index in peritoneal macrophages isolated from rat exposed
to Arsenic Trioxide (ATO) in water at 0.5, 5, and 50 mg As/l. Values are expressed as
Mean + SEM.
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Discussion:

Guria et al,, 2012 reported clearly that arsenic toxicity adversely affected peritoneal
macrophages and spleen cell function. Significant number of peritoneal macrophages and
spleen cells were found to be pyknotic and reduced in number. Arsenic treated cells
showed membrane blebbing and fragmentation. The cellular death was also confirmed by
Trypan blue staining. An increased rate of macrophage death causes a decrease of immune
function in arsenic poisoning (Guria et al, 2012; Gardner, 1984; Bustamante et al,, 1997).
The inorganic arsenicals mainly caused necrotic cell death with partially apoptotic cell
death; about 80% of dead cells were necrotic, and 20% were apoptotic.

The present result revealed significant number of treated peritoneal macrophages (5
and 50 mg As/1) showed trypan blue (TB) positive response (Fig.1, 2, 3 and 4).

Hence the arsenic trioxide (ATO) has capacity to Kill the cells, it can be used as nano
medicine to treat cancer. Different studies reported the role of arsenic trioxide in the
implementation of nanotechnology for arsenic trioxide delivery to solid cancer cells. Anti-
cancer activity of free ATO has been tested on a variety of solid tumor cell lines. Zhao and
co-workers (Zhao et al, 2008) administered direct intra-tumoral injections of ATO to
human esophageal carcinoma xenografts in mice. Tumor growth inhibition was observed.
Arsenic trioxide has been used alone and in combination as drug therapy for acute
promyelocytic leukemia (Teranet al, 2019). The efficacy and mechanism of arsenic
trioxide nanoparticles in the treatment of Hepatocellular carcinoma (HCC) were reported
by Jian Hu et al, 2019. Arsenic trioxide alone and arsenic trioxide nanoparticles were
conveniently administered to mice intratumorally using a needle. Compared with As20s3,
As203 nanoparticles (As203-NPs) showed pyroptosis, a type of programmed necrosis in
vitro (Jian Hu et al, 2019). Moon et al, 2002 showed Arsenic trioxide (As203) to be an
effective inducer of apoptosis in patients with relapsed acute promyelocytic leukemia
(APL). As203 was able to induce the apoptotic activity in K562 cells (Human chronic
myelogenous leukemia cells), and its apoptotic mechanism was associated with activation
of caspase-3 (Moon et al, 2002). So, arsenic is both poisonous and therapeutically useful.
But further study is needed to better understand the relationship between As (arsenic)
exposure, macrophage immunotoxicity and therapeutic approaches.
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Abstract:

Excess volume and Excess viscosity are two important physico-chemical properties
for the analysis of molecular interactions present in various liquid mixtures. Excess volume
and Excess viscosity were computed for two polar binary liquid mixtures Benzyl alcohol +
2- Propenol, 2-Phenyl ethanol over the entire range of concentration from 298.15-318.15K
temperatures and atmospheric pressure from statistical model of Flory. Results were
compared and tested with literature values and represented in terms of molecular
interactions.

Keywords: Excess viscosity, Binary mixture, Excess Volume, Statistical model
Introduction:

In past few years the knowledge of physico-chemical properties such as density,
viscosity, surface tension and refractive index of liquid mixtures has wide range of interest
in many pharmaceutical and technological areas. Among these physico-chemical
properties, viscosity data play a significant role in process simulations, equipment design
and molecular dynamics Wang et al. (2005) and Mchawehet et al. (2004) and prediction of
molecular interaction between the binary liquid system Shukla et al (2011). In the
continuation of previously published work Awasthi et al. (2017), this paper is concerned
with the theoretical evaluation of Excess viscosity for Benzyl alcohol +2-Propenol and
Benzyl alcohol+2 -Phenyl ethanol over the entire range of concentration from 298.15-
318.15K from the experimental work of Ching-Ta and Chein-Hsiun Tu Ching Ta et al
(2007). Flory statistical liquid state model Flory et al. (1965) was used for theoretical
evaluation of Excess viscosity at three different temperatures. Excess volume Awasthi et al.
(2019) computed from Flory statistical model for both the binary liquids at different
temperatures were used to analyze the extent of molecular interaction between the binary
liquid mixtures. The main purpose of this work to analyze the effect of temperatures on
intermolecular interactions between polar binary liquid mixtures.

Modeling
1. Flory liquid state model

Flory proposed a model Flory et al. (1965) based on non-association concept and

the behavior of liquids are additive during the determination of mixing properties.

Viscosity of liquid mixtures were computed by the following equation:

6
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In7=xInm +x,Inn, _[X1P1*V; % _% + 3-l:l In{
vV, Vv
_1/3 _13 - ~
(vi =D/IV -D}+x,Pv,{@/v2)-(/v)}
1/3 _1/3

3Tz DIV -D}  +x¥6,X,, IV1]/RT

+1/(\;—1)—X1 /(\~/1—1)—X2 /(‘;2‘1) (1)

Where P*, v+ V, T, 0 and X12 are the characteristic pressure, characteristic volume,
reduced volume, reduced temperature, site fraction and interaction parameters
respectively. Which are calculated by the following equations:

Reduced volume can be calculated by the help of following expression

= 2)
XV + XV,
V= My X, + M, X, 3)
pmix

Where pmix is the density of binary liquid mixture.

Characteristic. temperature of binary liquid mixture can be calculated from the following

expression.
. P’
T =— - (4)
YR n ¥,P,
T T,
Where P* is the characteristic pressure of binary liquid mixtures.
P =[P +¥,P, —(¥10,X,)] (5)

Where y1 and yzis segment fraction, 02 is the site fraction of component 2 and X12 is

the interaction parameters.

X
Wy = o (6)
Xy + X (V1 1Y)
y1=1-y,
site fraction is given by the following expression

2 = * *
v, +y (v, 1V )1/3
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The interaction parameter Xi2 is obtained by adopting familiar Berthelot relationship

Nij=(niinjj)1/% can be expressed as

X =P L= (R 1 B)" 2 (v /) )F (9)

Result and Discussion:

Tablel represent the density, experimental and theoretical values of Molar volume,
Viscosity, Excess viscosity, and Excess volume computed for binary liquid mixture of
Benzyl alcohol +2-Propenol by Flory liquid state model from298.18-318.15K over the
entire range of concentration and atmospheric pressure. Whereas Table2 represent the
density, experimental and theoretical values of Molar volume, Viscosity, Excess viscosity,
and Excess volume computed for binary liquid mixture of Benzyl alcohol +

N* = Nrrory — X1y + Xzn3) (10)
2-Phenyl ethanol by Flory liquid state model from 298.18-318.15K over the entire
range of concentration and atmospheric pressure. A perusal of table 1 reveals that the
density of binary liquid mixture decreases with increase in temperature whereas the Molar
volume increases with increase in temperature. Which means that the molecular
interactions become weak as we increase the temperature.Excess viscosity computed from
Flory model firstly decreases as molar concentration increases up to certain limit than

increases.

2-Propenol+Benzyl alcohol

0.000
|20
-0.100%-0& .00

“ -.0.200
8 —&—298.15K
£ -0.300
~ ——308.15K
‘= -0.400

318.15K

-0.500
-0.600

X

Figure 1: Variation of Excess viscosity from 298.15-318.15K

Similar trades were observed for all the temperatures as shown in Fig. (1). The
values of Excess viscosity computed for Benzyl alcohol +2-Propenol decreases with
increase in temperature. Which clearly confirm that intermolecular association decreases
with increase in temperature Awasthi (2022). A careful observation of table2 reveals that
the density of binary liquid mixture Benzyl alcohol+2 -Phenyl ethanol increases with molar

concentration while decreases with increase in temperature. Molar volume also increase
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with temperature, which indicate that molecular association (dipolar-dipolar) becomes

weak and spacing between the components of binary liquid mixture becomes large.

NE /mpa.s

-0.100
-0.200
-0.300
-0.400

-0.500

Benzyl alcoholL+ 2-phenyl ethanol

0.000
0.0l

-0.600

9.20 0.40 0.60 0.3048

X

——298.15K
—fi—308.15K
318.15K

Figure 2: Variation of Excess viscosity from 298.15-318.15K

Excess viscosity decreases in magnitude as temperature increases form 298.15-318.15K as

shown in figure 2. Trends are almost similar for all the three temperatures.

Table 1: Excess thermodynamic properties of 2- Propanol +Benzyl alcohol from
298.15-318.15k

X1 pMIX Vm TEXP VEExp VETheo INEexp IETheo
T=298.15K
0.05 1.03 102.38 5.299 -0.118 -0.118 -0.082 -0.140
0.10 1.02 100.94 5.053 -0.211 -0.211 -0.155 -0.256
0.15 1.01 99.51 4.799 -0.291 -0.291 -0.235 -0.351
0.20 1.00 98.10 4.559 -0.359 -0.358 -0.301 -0.427
0.25 0.99 96.69 4.332 -0.426 -0.426 -0.355 -0.485
0.30 0.98 95.29 4.116 -0.482 -0.481 -0.397 -0.528
0.35 0.97 93.89 3911 -0.529 -0.529 -0.428 -0.555
0.40 0.96 92.51 3.714 -0.565 -0.565 -0.452 -0.569
0.45 0.95 91.14 3.523 -0.596 -0.596 -0.469 -0.570
0.50 0.94 89.77 3.335 -0.614 -0.614 -0.484 -0.560
0.55 0.92 88.42 3.169 -0.624 -0.623 -0.476 -0.540
0.60 0.91 87.08 3.010 -0.617 -0.616 -0.461 -0.510
0.65 0.90 85.75 2.858 -0.598 -0.598 -0.440 -0.471
0.70 0.88 84.44 2.715 -0.659 -0.568 -0.409 -0.424
0.75 0.87 83.14 2.580 -0.521 -0.521 -0.370 -0.369
0.80 0.85 81.86 2.460 -0.456 -0.455 -0.317 -0.307
0.85 0.84 80.59 2.346 -0.376 -0.376 -0.257 -0.239
0.90 0.82 79.35 2.251 -0.277 -0.277 -0.178 -0.165
0.95 0.80 78.12 2.148 -0.154 -0.154 -0.108 -0.085
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0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95

0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75

1.03
1.02
1.01
1.00
0.99
0.98
0.96
0.95
0.94
0.93
0.92
0.90
0.89
0.87
0.86
0.84
0.83
0.81
0.79

1.02
1.01
1.00
0.99
0.98
0.97
0.96
0.94
0.93
0.92
0.91
0.89
0.88
0.87
0.85

103.16

101.72

100.29
98.88
97.47
96.07
94.68
93.30
91.93
90.57
89.22
87.88
86.56
85.25
83.95
82.68
81.42
80.18
78.97

103.96

102.52

101.10
99.68
98.28
96.89
95.50
94.12
92.75
91.40
90.06
88.73
87.42
86.11
84.81

T=308.15K
3.910 -0.126
3.730 -0.224
3.558 -0.308
3.389 -0.381
3.230 -0.448
3.076 -0.503
2.921 -0.553
2.772 -0.592
2.631 -0.624
2.490 -0.641
2.370 -0.650
2.256 -0.642
2.145 0.623
2.042 -0.593
1.946 -0.548
1.851 -0.481
1.761 -0.393
1.675 -0.290
1.602 -0.166

T=318.15K
2.989 -0.131
2.864 -0.237
2.745 -0.324
2.628 -0.400
2.513 -0.469
2.400 -0.527
2.285 -0.578
2.172 -0.618
2.059 -0.651
1.953 -0.668
1.858 -0.674
1.769 -0.666
1.680 -0.646
1.594 -0.619
1.511 -0.577
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-0.126
-0.224
-0.308
-0.381
-0.448
-0.503
-0.553
-0.591
-0.623
-0.641
-0.650
-0.641
-0.623
-0.592
-0.548
-0.481
-0.393
-0.290
-0.166

-0.131
-0.237
-0.323
-0.400
-0.468
-0.526
-0.578
-0.618
-0.651
-0.668
-0.674
-0.665
-0.646
-0.619
-0.576

-0.056
-0.109
-0.154
-0.195
-0.227
-0.254
-0.282
-0.304
-0.318
-0.332
-0.324
-0.311
-0.295
-0.271
-0.240
-0.208
-0.170
-0.129
-0.075

-0.034
-0.062
-0.084
-0.104
-0.122
-0.138
-0.156
-0.172
-0.188
-0.198
-0.196
-0.188
-0.180
-0.169
-0.155

-0.102
-0.187
-0.256
-0.311
-0.354
-0.384
-0.404
-0.414
-0.415
-0.408
-0.393
-0.371
-0.343
-0.309
-0.269
-0.224
-0.174
-0.120
-0.062

-0.077
-0.141
-0.194
-0.236
-0.268
-0.291
-0.307
-0.314
-0.315
-0.310
-0.298
-0.282
-0.260
-0.234
-0.204



0.80
0.85
0.90

0.95

0.83
0.82
0.80

0.78

83.55
82.30
81.07

79.87

1.434
1.359
1.295

1.228
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-0.503
-0.415
-0.306

-0.171

-0.503
-0.415
-0.306

-0.171

-0.135
-0.113
-0.080

-0.050

-0.170
-0.132
-0.091

-0.047

Table 2: Excess thermodynamic properties of 2-Phenyl ethanol +Benzyl alcohol from
298.15-318.15k

X1 pMIX Vm I|EXP VEExp VETheo IEexp INETheo
T=298.15K

0.05 1.02 119.30 11.068 -0.095 -0.095 -0.045 -0.111
0.10 1.02 118.37 10.734 -0.201 -0.201 -0.086 -0.207
0.15 1.02 117.43 10.406 -0.322 -0.322 -0.122 -0.289
0.20 1.02 116.51 10.082 -0.431 -0.431 -0.153 -0.359
0.25 1.03 115.59 9.759 -0.535 -0.535 -0.184 -0.415
0.30 1.03 114.68 9.440 -0.618 -0.618 -0.210 -0.459
0.35 1.03 113.80 9.125 -0.682 -0.682 -0.233 -0.491
0.40 1.03 112.93 8.816 -0.738 -0.738 -0.249 -0.512
0.45 1.03 112.06 8.506 -0.782 -0.782 -0.267 -0.522
0.50 1.04 111.23 8.203 -0.798 -0.798 -0.277 -0.521
0.55 1.04 110.44 7.913 -0.771 -0.771 -0.275 -0.510
0.60 1.04 109.66 7.628 -0.734 -0.734 -0.267 -0.488
0.65 1.04 108.91 7.351 -0.664 -0.664 -0.252 -0.457
0.70 1.04 108.17 7.081 -0.584 -0.584 -0.229 -0.417
0.75 1.04 107.45 6.813 -0.486 -0.486 -0.205 -0.368
0.80 1.04 106.74 6.554 -0.380 -0.380 -0.171 -0.311
0.85 1.04 106.03 6.296 -0.265 -0.265 -0.137 -0.245
0.90 1.04 105.33 6.036 -0.149 -0.149 -0.104 -0.171
0.95 1.04 104.60 5.787 -0.064 -0.064 -0.061 -0.089

T=308.15K

0.05 1.01 120.16 7.322 -0.133 -0.133 -0.025 -0.054
0.10 1.01 119.20 7.132 -0.270 -0.270 -0.044 -0.101
0.15 1.02 118.25 6.940 -0.396 -0.396 -0.064 -0.142
0.20 1.02 117.31 6.752 -0.504 -0.504 -0.081 -0.176
0.25 1.02 116.38 6.564 -0.609 -0.609 -0.098 -0.205
0.30 1.02 115.48 6.372 -0.690 -0.690 -0.119 -0.227
0.35 1.02 114.59 6.186 -0.755 -0.754 -0.133 -0.243
0.40 1.02 113.71 5.999 -0.804 -0.804 -0.149 -0.254
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0.45 1.03 112.85 5.815 -0.846 -0.846 -0.162 -0.259
0.50 1.03 112.01 5.636 -0.863 -0.863 -0.170 -0.259
0.55 1.03 111.21 5.467 -0.839 -0.839 -0.167 -0.254
0.60 1.03 110.42 5.302 -0.799 -0.799 -0.161 -0.244
0.65 1.03 109.66 5.140 -0.737 -0.737 -0.152 -0.229
0.70 1.03 108.91 4.979 -0.663 -0.663 -0.142 -0.209
0.75 1.03 108.19 4.821 -0.554 -0.554 -0.128 -0.185
0.80 1.03 107.48 4.666 -0.443 -0.443 -0.112 -0.156
0.85 1.03 106.78 4.519 -0.319 -0.319 -0.088 -0.123
0.90 1.03 106.08 4.374 -0.195 -0.195 -0.062 -0.086
0.95 1.03 105.36 4.232 -0.091 -0.091 -0.032 -0.045
T=318.15K
0.05 1.00 121.05 5.116 -0.165 -0.165 -0.010 -0.028
0.10 1.01 120.04 5.000 -0.339 -0.339 -0.021 -0.053
0.15 1.01 119.08 4.883 -0.472 -0.472 -0.032 -0.074
0.20 1.01 118.13 4.770 -0.586 -0.586 -0.040 -0.092
0.25 1.01 117.20 4.655 -0.687 -0.687 -0.049 -0.107
0.30 1.01 116.30 4.542 -0.760 -0.760 -0.056 -0.119
0.35 1.02 115.41 4.430 -0.819 -0.819 -0.063 -0.128
0.40 1.02 114.53 4.320 -0.865 -0.865 -0.067 -0.133
0.45 1.02 113.66 4.210 -0.905 -0.905 -0.072 -0.136
0.50 1.02 112.81 4101 -0.924 -0.924 -0.075 -0.137
0.55 1.02 112.00 3.997 -0.904 -0.904 -0.073 -0.134
0.60 1.02 111.21 3.897 -0.865 -0.865 -0.068 -0.129
0.65 1.02 110.44 3.797 -0.805 -0.805 -0.062 -0.121
0.70 1.02 109.69 3.697 -0.727 -0.727 -0.057 -0.111
0.75 1.02 108.96 3.599 -0.620 -0.620 -0.049 -0.098
0.80 1.02 108.25 3.500 -0.498 -0.498 -0.042 -0.083
0.85 1.02 107.56 3.402 -0.365 -0.365 -0.035 -0.066
0.90 1.03 106.85 3.306 -0.238 -0.238 -0.025 -0.046
0.95 1.03 106.14 3.213 -0.117 -0.117 -0.013 -0.024
Conclusion:

Excess viscosity computed from statistical approach of Flory for two concerned
liquid mixtures: Benzyl alcohol +2- Propanol and 2-Phenyl ethanol over the entire range of
concentration from 298.15-318.15K temperatures and atmospheric pressure deals a faire
agreement with experimental findings at higher temperature up to certain extent because

liquid under consideration ispolar in nature while Flory model is based on non-associative
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y- meric spherical liquid system. Negative sign of excess viscosity indicates the

intermolecular association between the binary components where as its magnitude

indicate the extent of interactions between them.
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Introduction:

Science is the Latin word “Scientia” which literally means “know something” about
anything. Invention and Discovery are the children of science. Technology is adopted from
the Greek words techne and logos, techne means some skill of arts or anything and logos
means expressing that skill to others. Every invention or discovery is the milestone of
science development. Most of the people accept that iron is the first discovery of man. The
latest inventions are Augmented Reality, anything possible in the development of science
and technology. In this chapter, I assured you that you will get a clear perception of
augmented reality especially about AR code.

Augmented Reality:

Augmented Reality is the broaden view of Virtual Reality. The AR user can sense the
virtual and real environment concurrently. For example, filters used in Instagram video call
is the suitable example for augmented reality which mean you can change the background,
you can add the face mask or you can wear some ornaments etc. Like VR user the AR user
does not fully immerse in the Virtual world. AR user can feel the real world too. The
android phones, tablets, Laptops and smart glasses are the hardware tools used to feel AR

Adobe aero is a contemporary augmented reality tool released by adobe for
developing, outlook and give out the instinctive tale-telling. In our childhood we read tale
books that contain text and some 2D images to narrate stories, later we watch movies in
theatres and tv shows which casted by actors. Nowadays augmented reality gives an
opportunity to bring the story book alive around us. It is more helpful for kids to visualize
and immerge into the moral stories. In our childhood we first read and then imagine the

characters, now the children come across with the story lively.
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AR Code - Evolution of Code

We all have basic idea about Uniform Product Code (UPC) which is the machine-
readable code that contains some hidden information. Generally designed for denoting
some description and price of any product. Initially in 1954, Norman Joseph Woodland

developed barcode. It was developed in 1-Dimension and 2-Dimension.

o 000 291445 =2

A QR code, or Quick Response code, is also a 2Dimension barcode that encodes data

in black and white or contrasting dark and light, cells arranged in a grid format. Like other
2Dimension codes, QR codes are unidirectional meaning that they can be read from any
side. The QR code was developed in 1994, by the Denso Corporation of Japan. It reduces the
procedural steps of the expecting process, normally when we scan QR code the control took
us to corresponding website link for further procedure. But in AR code we can able to do
what we need at once. For example if we want to pay money using AR code can directly pay
the money without moving to third party website for payment.

OR Code

AR(Augmented Reality) code is the expandable variation of QR code usually by
Scanning QR code our device directed us to the denoted website. But , the when we scan
the AR code the 3Dimensional visuals will be displayed on the device. AR code merge both

the physical and virtual world together.

“There are many AR SDKs out there, but ARKit and ARCore are the go-to choices
precisely because they are native to market-leading Apple and Google products. However,
some of the other tools in the ecosystem can harvest the power of both, depending on the
device they’re running on”. - Pawel Nikiel - 3D Software Engineering Lead, CGTrader.
Types of AR code

Immersive AR code:
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When you scan the AR code with your device camera, you can see one or more 3D

animated images on your screen.

Social media AR code:

Used to change your appearance and background in social media post.

Fly-over AR code:
This type of AR code generates voucher, discounts or any money transaction related

features.

Artificial Intelligence:

Artificial Intelligence is the vast researchable area which comprises of many areas
like machine learning, deep learning, neural network, Robotics and many more. Basic
concept of Al is to make the machine to act like a human being in all occasions. Everyone
handles several situation either it is “normal or critical” in different ways; intelligent people
handle the situation in a smarter and unique way.

The difference between automation and intelligence like, automation is a routine
task which happens periodically either mechanically or electronically. For example, an
automatic train signal gate closes and opens periodically, plus red signal also glow in the
signal tower on seeing this, the train driver has to stop the train it is normal situation in

case when the train is not in control then it will not stop in the gate and it damaged the
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gate, as we seen in many movies chasing scene hero’s car hit the gate and the gate broken
into many pieces.

Here we need an intelligent task to save from getting damage, is that if the gate
found that the train is not getting slower at a particular distance then the gate has to open
immediately to defend itself. This is the difference between automation and intelligence.
Human has ability of “intelligence growth” by birth, human always read something on his
experience, but the machine need artificial intelligence to handle the different situations in
different manner.

The literal meaning of Heuristic is self-learning that is not learning from previous
strategies. Discovering new techniques from the determination of assumption. This is the
search to resolve calculations and makes discernment fastly and skilfully. It is the cognitive
search of gaining knowledge from thinking and sensing current situation. Heuristic search
might not provide best solution every time but it surely helps to find better solution in a
negotiable time.

Machine Learning:

Machine Learning is the arm of Artificial Intelligence, It is the study of prediction or
classification of data and algorithm in the view of how human will learn and also for
improving accuracy of learning. There are many machine learning algorithms are their
some of them are
Linear regression:

Linear regression is the mathematical function for predicting data using set of

previously available data.

Y =a+bX

p NZXY- (XY _FY-bFX
ONIX? - (3 X)? N

Where,
N - is the number of observations
X - is the independent variable
Y - is the dependent variable

For a Sample of 8 employees, a personnel director has collected the following data

on ownership of company stock y, versus years in the firm of x . For an employee who has

been with the firm 10 years, what is the predicted no of shares of stock owned?
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X 6 12 14 6 9 13 15 9
Y 300 408 560 252 288 650 630 522
Y = a+bX
NS XY - (3 X)(>Y) SY-bS X
b=—= = a=Lr L
N3 X? - (3 X)* N
X Y XY X2
6 300 1800 36
12 408 4896 144
14 560 7840 196
6 252 1512 36
9 288 2592 81
13 650 8450 169
15 630 9450 225
9 522 4698 81
84 3610 41238 968
8x41238-84x3610 3610 - 38.75 x 84
D= e =38.75, A= -----mmeeeee e = 44.375
8x968 - 842 8
Substitute x=10,

Y=a + bX

=44.375+38.75x10 =431.875 =432
When x is 10 years and stock will be 432.
Linear regression algorithm:
Step 1 collect all dataset

Step 2 initialize parameters

Step 3 predict the variable of dependent variable by given independent variable

Step 4 calculate the error predictions to all data sets

Step 5 calculate the partial derivative with respect to a0 and al

Step 6 calculate cost for each number and add them

Step 7 update the values of a0 and al
Step 8 repeat the steps until for all data set

Logistic regression

Logistical regression is the analysis of past binary data to predict future binary

outcomes. For example to determine a person is affected by some disease based on getting
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binary(yes / no) type answers from him, like whether he is having headache - yes / no,
cough - yes / no, fever - yes / no etc.

P
In(— > )=a+hbX
1— P
P
— ea+bX
1— P
e +HhX

P =

1 4+ ea+b){

Where P is the probability of event “Y” occurs

Binary Fitted Line Plot
P(1) = exp(-3.78 + 2.90 LI)/(1 + exp(-3.78 + 2.90 LD)
1.0 L] L L] L L] L ] L ]
0.8

0.6

0.4

Probability of Event

0.2

0.0 * L L * L * L L L L}
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Robotics:

Robotics is one of the arm of Al, which involves locomotors, manipulators,
Programming, sensors and act as many more. Robotics is the inter disciplinary of computer
science and Al which is the programmable machine that can finish given task and also take
decision for further implementation. Unless like in movies or in serials they built a toy that
can walk and talk, robot is the coded machine for automation. If arm like structure that
invented for cleaning vessels regularly or whenever needed is a robot. Playing arms,

drawing arms are also robots.
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Conclusion:

The proliferation of android phones and other mobile devices drive forward the

invention to next level. The immersive and interactive situations allow the students to be

active more in the class. It enriches the employability and reduces the dangerous

conditions on learning; it avoids the accidents happening on lab during practical session. It

reduces the teaching, understanding and practicing time. The ability of visualization of

interface reduces the dangerous of real class. The spread of affordable technology will

impact the education as more entertained and leisure. On mastering in this technology will

open a new door to a new universe. Al, Machine Learning, Robotics are the well growing

areas.
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Abstract:

The combination of biological fields like molecular biology& genetics with computer
science, mathematics, and statistics to predict the molecular structures or model the
mechanism is known as bioinformatics. Collecting information on biological processes,
database development, computational modeling, and testing are the major steps of
bioinformatics. On the other side, the correlation of various human thinking patterns with
the help of computers to predict human behavior is the base of artificial intelligence. Both
bioinformatics and artificial intelligence is tremendously used by researchers as well as
common people for their various purposes. Bioinformatics has generated huge data and it
is become difficult to analyze such big data, and hence here, artificial intelligence can be
useful. A combinational strategy of utilizing the techniques of artificial intelligence with
bioinformatics might provide better insights from the huge amount of data for human
benefits. This approach can be utilized for novel modeling of protein structure
classification, sequencing, retrieving the true information from the databases, and
computer-aided drug design.

Keywords: Bioinformatics, Artificial Intelligence, Prediction
Introduction:

Advancement in the fields of computational biology and bioinformatics is well known.
These both are interdisciplinary protocols of life sciences and utilized the algorithms of
computers, physics, and mathematics. The application of bioinformatics ranges from
molecular to personalized medicine, and genome to climate prediction. Computational
biology deals with the modeling of molecular medicine, and the analysis of genetics. Both
these fields generate huge data and it is out of our mind capacity to understand, analyze
and retrieve the wanted information from it. Artificial intelligence is emerging very fast and
reached the common people. The power of bioinformatics can be strengthened by the
appropriate incorporation of artificial intelligence (1, 2, 3).

+ Artificial intelligence can improve the prediction efficiency of bioinformatics such as
the prediction of RNA-binding proteins, transcription factors, classifying protein
structures, mutations, and localization. Analysis of big genomic data, relation

extraction, and entity recognition are a few more examples. With the help of these two

23


mailto:manoj1patidar@gmail.com

Bhumi Publishing, India

approaches nowadays it becomes easier to sequence the whole human genome in a day
(1).

+ DeepVariant is a cloud-based tool useful for the comparison and analysis of complex
genomics data sets (4).

+ Gene editing including CRISPR is attracting researchers worldwide and artificial
intelligence can make this process more efficacious, economical, and fast. The
prediction of amino acid residues involved in the interaction of Cas9 (genome-editing
protein) with the target DNA is a complex and time taking procedure. But artificial
intelligence makes it time-saving by reducing the screening burden by around 95% (2).

+ Computational biology in association with mass-spectrometry enables proteomics to
analyze several proteins. Adding artificial intelligence in proteomics might be useful for
protein identification. For example, the Prosit tool is useful for error-free protein
pattern recognition.

+ In proteomics convolutional neural networks can achieve 84% accuracy in positioning
the proteins' amino acids into alpha-sheet, beta-helix, and coil. One more example of
the combination of bioinformatics and artificial intelligence is the use of feature vectors
for scoring the protein model for prediction accuracy (5).

+ Artificial intelligence can enable microarray techniques to read a thousand interactions
at a time for a complex experiment. Neural Designer is useful in complex pattern
identification and relation retrieval. Understating the gene patterns, mutations, and
future stages of a particular gene is useful in disease monitoring, early diagnosis, and
modeling preventive medicine (6).

+ Text mining is a very useful tool of artificial intelligence. This can be utilized to analyze
the thousand research papers to obtain desired data efficiently. One example of text
mining is retrieving the protein model scoring from various publications from PubMed.
This includes protein-protein dockings data from protein-protein interactions and
identification of constrain in time-saving, economic, and laborless processes (7).

+ Modern drug discovery processes are entirely dependent on bioinformatics. It can
achieve more precision with the inclusion of artificial intelligence. Some of the research
and development technologies used precision medicine and next-generation
sequencing. They have proven to find alternative options for multifactorial disease
therapy (2).

+ The field of medicine highly depends on imaginative technologies. Artificial intelligence
is making these procedures easy and sensitive. Microsoft’s InnerEye tool is utilized for
deeper analysis of 3D medical images. Similarly, the prediction of individual behavior
can make the process of personalized medicine more effective. This can remove the
limitations of specific procedures of diagnosis. Artificial intelligence can analyze the
historical data of a single patient and can provide a wide range of treatment options
(8).
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+ Now it is not difficult to treat different neurological disorders as the combined strategy
of bioinformatics and artificial intelligence is helping in the prediction, analysis,
diagnosis, and treatment of such complicated issues (9).

+ Tools based on 3D Conventional Neural Networks and Support Vector Machines are
useful in predicting motor deficits in stroke patients. This makes it possible to treat
Acute Ischemic Stroke in a simple manner (10).

+ By using the Atomwise tool, one can built 3D pixels from molecules to understand the
3D structure of proteins with maintaining the atomic attributes. This algorithm is
useful in drug discovery as it can determine the interactions of molecules with specific
proteins (11).

+ CellProfiler makes it possible to imagine and measure various parameters in several
samples simultaneously instead of measuring a single parameter of similar types of
images by old biological image tools (12).

+ These tools also increase the power of microscopes. For example, in fluorescence
microscopy, artificial intelligence can figure out numerous cell attributes in a single
run, and analysis of such parameters is also feasible. It also can make a model from
various sets of data (13).

+ The approaches including machine learning in bioinformatics algorithms like decision
trees, support vector machines, and neural networks are being tested for the
prediction and classification of cancer types. The Cancer Genome Atlas project
deployed the RNA sequence and found 95.8% accuracy in cancer classification by using
a linear support vector machine. Similarly, breast cancer is also classified into triple-
negative breast cancer and non-triple-negative by machine learning (14).

+ Apart from cancers, various other complicated disorders like coronary artery disease
are also being predicted by machine learning-powered bioinformatics tools. Machine
learning and Tree-based Pipeline Optimization tools can successfully identify single
nucleotide polymorphisms (SNPs) related to coronary artery disease (15).

+ Discovery of novel therapeutic is very challenging, time-consuming, costly and
laborious. Therefore it is a good idea to find new roles for existing drugs and this
concept is known as drug repurposing (reprofiling). Many scientists are exploring
currently available databases like DrugBank and BindingDB with the help of artificial
intelligence for the novel potential of reported drugs. There are several strategies are
being adopted such as finding the binding ability of a particular drug with the target
protein, drug-drug interactions, and identification of allosteric sites for protein-protein
interactions (3, 16, 17).

Conclusion and future perspective:
Although the combination of bioinformatics and artificial intelligence is attracting
researchers worldwide, there are many difficulties in adapting the combination of

bioinformatics and artificial intelligence:
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The combination of bioinformatics and artificial intelligence makes the process very
costly as it requires high-speed computer facilities, internet access, and software.
Creation and maintenance of a huge database are also costly, and time-consuming, and
receiving the correct information is also challenging.

Recruitment of trained staff or giving them such training to operate various tools is
also a very complicated process.

The algorithm might vary from disease to disease. A different algorithm should be built
for rare diseases, where lack of information might be the challenge. Also, it is difficult
to believe in software where human life is concerned. Therefore testing and
coincidence levels should be high.

Adaptation of these technologies among researchers, practitioners, and common

people is a serious issue.
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Abstract:

Chemistry plays a key role in our day to day life. World cannot imagine without
chemistry. Medicines, food, cloths, construction materials etc. are prepared by chemical
substances. During manufacturing of these materials, all the reactants never be 100%
converted into products, therefore loss in yield due to formation of by products, which
pollute environment. The world is now focusing on green chemistry, also known as
sustainable chemistry, which refers to minimizing or reversing environmental damage.
Therefore, green chemistry could involve anything from cutting down on waste to
properly disposing of it. Utilizing renewable food supplies is another strategy to promote
sustainable chemistry and protect the environment. Another smart option is to substitute
catalysts for stoichiometric reagents in chemical experiments. Chemical derivatives
should be avoided wherever feasible because they frequently turn out to be dangerous.
The environment and other living things shall not be harmed in any way during the
disposal of any chemical waste. In this chapter, the role of green chemistry and its
applications in environment sustainability are briefly discussed.

Keywords: Green chemistry, environment, sustainable development, etc.
Introduction:

In order to provide alternative vision for sustainable development, Green Chemistry
must address a wide range of chemical and technological concerns. Meeting current
requirements without sacrificing the capacity of future generations to meet their own
needs is known as sustainable development. In both goods and processes, green chemistry
efficiently uses renewable raw materials, reduces waste, and eliminates the use of harmful
or potentially dangerous solvents and reagents. There are two main points to green
chemistry. It begins by addressing the issue of effective raw material usage and the
corresponding reduction of waste (Dhage and Shisodiya, 2013). Second, it addresses the
environmental, health, and safety concerns related to the production, use, and recycling of
chemicals. One of the most essential and effective instruments to use on the way to
sustainability is green chemistry. In reality, without green chemistry and green
engineering, there is no way to sustainability.

Paul T. Anastas and John C. Warner developed the “Twelve Principles of Green
Chemistry” in 1991. The two categories (A & B) that best describe these guidelines are

"Reducing Risk" and "Minimizing the Environmental Footprint." Some chemical businesses
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have left a legacy of risk in the past. New chemical goods were linked to risks of

environmental contamination and human exposure to hazardous chemicals, which gave

synthetic chemical materials a negative reputation. The climatic problem, energy use, and

the depletion of natural resources are more important factors in the environmental

footprint.

Green chemical approach focuses on:

A. Green chemistry aims to reduce risk in the laboratory: Use Safer Chemicals, Design

Less Hazardous Synthesis Methods, Use Safer Solvents and Reaction Conditions, Accident

Preven

tion (minimize the potential for explosions, fires, etc.).

B. Minimizing the environmental footprint:

i.

ii.

Waste minimization and prevention - Use of catalysts instead of stoichiometric
quantities, Reduce the use of chemical derivatives, Synthetic efficiency (Atom
Economy), Taking advantage of chemicals designed for degradation.

Establishment of In Process Controls for Pollution Prevention - Use of renewable

feedstock, encourage energy efficiency.

The 12 principles of Green chemistry and their applications to basic and applied

research are briefly described below (Anastas and Warner, 1998):

1)

2)

3)

4)

Prevention: This is a key principle. Preventing an issue is preferable to cleaning
or treating one afterwards (waste or pollution). The majority of chemical reactions
and synthetic pathways result in waste and hazardous byproducts. By designing
the feed stocks and chemical processes in advance and with novel modifications,
green chemistry can reduce waste and hazardous byproducts (Namienik &
Wardencki, 2000).

Maximize synthetic methods (Atom economy): This concept delves into the
chemistry of how items are actually manufactured. To date, all synthetic processes
have been wasteful, with yields ranging from 70 to 90 percent. According to green
chemistry, it is possible to plan synthetic processes in advance to maximize the
incorporation of all reagents employed in the chemical process into the finished
product, obviating the need to recycle the byproducts. It is more effective and
minimizes waste to select transformations that use the majority of the raw
materials.

Less hazardous chemical synthesis: Green Chemistry must make every effort to
create less hazardous compounds and synthesis products, as well as safer
synthetic procedures whenever possible (Sato et al, 1998). Substances with little
to no toxicity toward the environment and human health should be used and
produced via synthetic techniques. For a green technology, some hazardous
chemicals are swapped out for less harmful ones.

Designing safer chemicals: To affect the desired function and features of the
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5)

6)

7)

chemical product while minimizing their toxicity to humans and the environment,
design must become a core goal of green chemists. Huge number of chemical
products and materials are available on the market right now. The majority of
these chemicals have been classified according to their physiochemical
characteristics and toxicities; however the majority of them lack ecotoxicological
data.

Safer solvents and auxiliary substances: It is necessary to switch out or reduce
the amount of harmful compounds employed as solvents, separation agents, and
auxiliary chemicals in synthetic chemistry. In a solvent, numerous chemical
processes take place (Bardley et al, 2000). Additionally, many of the chemical
solvents that have been utilized historically have risks and are quite hazardous.
Most syntheses make heavy use of solvents. Toxic and flammable substances like
alcohol, benzene (known to cause cancer), CCls, CHCl3, perchloroethylene, and
CH2Cl2 are frequently utilized as solvents in syntheses. Large amounts of solvents
are also used in the purification process (such as in chromatography), which
increases pollution and poses a serious risk to human health. The advent of "green
chemistry" has altered what a solvent is: A perfect green solvent should be
inexpensive, readily available, natural, and harmless. This idea focuses on
designing goods to make use of less dangerous solvents. Water is undoubtedly the
least cheapest and environmentally friendly solvent.

Design for energy efficiency: Renewable energy sources and energy efficiency
are currently in the spotlight. We use energy to power our homes and businesses,
as well as for transportation. Traditional energy production techniques have been
shown to contribute to global environmental issues like global warming, and the
energy consumed can be expensive as well (Romano & Garbassi, 2000). This
philosophy emphasizes extremely efficient product and material production while
lowering costs and pollution risks. Chemists must acknowledge that until recently,
energy requirements in chemical synthetic chemical processes were given very
little consideration. Creating more effective processes is essential, and whenever it
is feasible, synthetic methods should be carried out at room temperature and
pressure to minimize energy requirements.

Use of renewable raw materials and feed stocks: Petrochemical compounds
and refined products make up the majority of the initial raw materials for
synthetic processes (Nicholas et al, 2002). Raw materials must be very non-toxic
and, if at all feasible, renewable as opposed to decreasing. Locating renewable raw
materials presents a number of real-world challenges. Green chemists must find
renewable compounds to alter the production process. Development that uses up

natural resources is a drawback of economic expansion.

30



8)

9)

Advances in Science and Technology Volume 11
(ISBN: 978-93-91768-64-5)
Reduce intermediate derivatives: In order to reduce needless derivatization in
the  synthetic  routes, chemists must apply blocking groups,
protection/deprotection strategies, and temporary modifications of physical and
chemical processes. These derivatizations consume resources, generate a lot of
trash, and require extra reagents (Stashenko et al, 2000). The principle serves as a
reminder to chemists to update their outdated processes for making compounds
by incorporating more chemical steps and new materials. It is desirable to create
novel chemical synthesis pathways.
Catalytic reagents: It is well known that the use of catalysts can significantly alter
both the yield of products and the efficiency of chemical reactions (Acardi et al,
2003). Stoichiometric reagents may not always be preferable to highly selective
catalytic reagents. Another advantage of employing a catalyst is that it typically
only takes modest amounts to have an impact. Additionally, if the catalyst is truly
"green," it won't produce any toxins throughout the reaction. Wonderful catalysts
include enzymes. The fact that biocatalyzed reactions take place in aqueous media
makes them beneficial. The future of green chemistry techniques is in the

development of new catalysts and a greater focus on catalytic processes.

10)Design products which degrade easily: The majority of chemical products and

everyday items don't decay very quickly, which is bad for the environment. Green
chemistry strives to create products that decompose into harmless materials at
the end of their useful lives. Many consumer goods have a negative environmental
impact due to their persistence (such as plastic products), however this can be
changed by developing goods that decompose quickly. This approach aims to
create goods that serve the purpose for which they were created.

11) Real time analysis for pollution prevention: To enable real-time, in-process

monitoring and control before the creation of hazardous chemicals, analytical
methods must be further developed. Everyone is aware that pollution control is
preferable to pollution prevention since the former is better than the latter.
Utilizing products, procedures, or activities that cut down on or get rid of wastes

or pollution at the source is known as pollution prevention.

12)Inherently safer chemistry for accident prevention: Raw materials and

chemical substances utilized in chemical reactions should be intrinsically safe,
meaning that neither their qualities nor the byproducts of their degradation
should be harmful or hazardous (e.g. to explode, to be flammable, allergic to
humans, cause burns to skin, etc). For the sake of the health and safety of
consumers and employees, green chemistry tries to eliminate the usage of
hazardous compounds. When creating a product, it is preferable to employ

substances and chemicals that won't blow up, catch fire, or ignite in the air.
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These principles are obviously very difficult to apply immediately for many
chemical processes. After many years of Green Chemistry initiatives and industrial
applications it is amazing to see many creative innovations at various scientific and
industrial processes. The cooperation of chemists, engineers, material scientists, bio
scientists and technologists has achieved interesting results. The interdisciplinary
approach has expanded the fields of green chemistry and produced some excellent non-
toxic materials and feedstock savings in chemical industries.

For many chemical processes, it is obviously quite challenging to instantly apply these
concepts. It is great to witness so many inventive discoveries in different scientific and
commercial processes after 20 years of Green chemistry projects and industrial
applications. Interactions between chemists, engineers, material scientists, biologists, and
technologists have produced some intriguing outcomes. The application of an
interdisciplinary approach has broadened the scope of green chemistry, led to the
development of top-notch non-toxic materials, and reduced feedstock costs in the chemical
industry.

Applications of green chemistry:

e Use of solar energy: Sun is an inexhaustible source of energy. If we fulfill most of
energy demand of us by using solar energy then it will be a green and environment
friendly approach. The best known example of green technology would be the solar
cell (photovoltaic cell). A solar cell directly converts the energy in light into
electrical energy through the process of photovoltaics. Generating electricity from
solar energy means less consumption of fossil fuels, reducing pollution and
greenhouse gas emissions.

e Oxidation reagent and catalysis: historically, many of the oxidation reagents and
catalysts have been comprised of toxic substances such as heavy metals. Since these
substances were often used in extremely large volumes required to convert millions
of pounds of petrochemicals, there was a significant legacy of these metals being
released to the environment and having substantial negative effect on human health
and environment. It can be changed by the use of benign substances. Now many
researches are focused on alternative ways of less chemical uses.

e Metal free synthesis: Many organic and inorganic compounds are synthesized with
the help of metal catalyst. The excess use of metal very harmful to life of humans,
animals and environment. Bioaccumulation of metals pose a big risk to life for many
decades (Minamata disaster).

e Use of green chemical solvents in chemical reactions: Many inorganic and organic
compounds are toxic in nature and adversely affect environment. Water is as
environment friendly material, hence use of it in many reactions as solvent pose to

no risk to environment.
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Proliferation of solvent less reactions: one of the ‘solvent alternatives’ that is being:
it is one of the solvent alternatives that is being developed in green chemistry is that
of solvent less reaction system. The carrying of manufacturing process in solvent-
less condition utilizes some non-traditional conditions. This helps in development of
product isolation, separation and purification that will be solvent-less as well in
order to maximize the benefits.
Find alternative rules of increasing yield of chemical reactions. As the yield
percentage increases, amount of byproduct formation decreases, therefore wastage
of chemical also decreases.
Use of green binder: Application of green binder reduces environmental pollution.
Sodium silicate is a very good inorganic binder for wood industry instead of harmful
organic compounds. In construction industry, Portland cement is widely used. The
formation process of Portland cement emits CO2 in large amount, and also require a
large amount of energy. Use of eco-friendly Magnesia cement in place of Portland
and oher cements is a green route of construction industry.
Supramolecular chemistry: Research is currently ongoing in the area of
supramolecular chemistry to develop reactions which can proceed in the solid state
without the use of solvents. The cycloaddition of trans-1,2-bis(4-pyridyl)ethylene is
directed by resorcinol in the solid state. This solid-state reaction proceeds in the
presence of UV light in 100% yield.
Super critical fluids: the use of CO2 as a substitute for organic solvents already
represents a tool of waste reduction in chemical industry. Of the wide range of
supercritical Carbon dioxide reactions that have been explored, one class of reaction
has shown exceptional promise; it was found that asymmetric catalytic reactions,
particularly hydrogenation and hydrogen transfer reactions can be carried out in
supercritical carbon dioxide with selectivity compared or superior to those
observed in conventional solvents.
Immobilized solvents: With solvents being of extremely high volume and very broad
breadth of applicability, their potential for negative impact on human health and the
environment is very large. Therefore, the immobilization of such solvents helps in
reduction of hazards. Immobilized solvents or solvent molecules tethered to a
polymeric backbone follow the same logic as the ionic liquids. By creating a system
where a known solvent, e.g., THF, is tethered properly, it can still maintain its
solvency but is incapable of manifesting any hazard by exposing humans or the
environment. These types of solvents are expensive and difficult to handle.
Degradable material : Formation of biodegradable material in minimum amount is

now the main focus of green chemistry.
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e Biometric multifunctional reagents: while synthetic catalysis and reagents for the
most part have centered on carrying out one discrete transformation. The
manipulations may include activation, conformational adjustments, and one or
several actual transformations and derivitizations.

o Halide free synthesis of aromatic amines: Traditional synthesis of aromatic amines
involves chlorination of benzene followed by nitration and nucleophilic
displacement of the chlorine with a new substituting group. The synthesis of 4-
amino-diphenylamine illustrates this process. Monsanto has developed a new
synthesis of 4-aminodiphenylamine that utilizes nucleophilic substitution for
hydrogen. The process avoids the use of halogenation intermediates. In this process
nitrobenzene and aniline are heated in presence of tetramethyl ammonium
hydroxides to give tetramethyl-ammonium salts of the condensation products.

Conclusions:

Each industry's main objective is to make money using readily available raw
materials and basic capital while engaging in sustainable industrial operations. Chemical
processes must use raw materials, water, and energy in a way that does not harm the
environment and be commercially viable if they are to be considered sustainable industrial
activities, which means that they must meet the needs of the present without endangering
the needs of future generations. Through the implementation of a green chemistry method,
whose goal is to create chemical processes and products that are safe for both human
health and the environment, a balance can be established between the use of natural
resources, economic growth, and environmental conservation. The use of the idea of "green
chemistry," which brings chemical safety, entails sufficient legal backing through the
legislative control of specific processes and activities that are essential for the execution of
such a concept. The twelve principles that make up the notion of "green chemistry" speak
of minimizing or removing hazardous or dangerous compounds from the synthesis,
manufacture, and application of chemical products and, as a result, the use of substances
that are detrimental to human health and the environment. While it is impossible to
implement all twelve of the process's principles simultaneously while building a green
chemistry method, it makes an effort to do so at certain points in the synthesis. Green
chemistry works in a number of key ways to fulfill its objectives of economic growth and
environmental conservation. These include new photo catalytic processes as well as
biocatalysis and catalysis, the use of renewable raw materials (such as biomass),
alternative reaction mediums (such as water, ionic liquids, and supercritical fluids), and
different reaction conditions (such as microwave activation). With new catalytic reactions
and catalyst types, catalysis, the cornerstone of green chemistry, offers a range of
advantages in terms of process utilization, selectivity, energy savings, and the use of

alternative reaction media. Biocatalysts hold a leading position in the "green" agenda due
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to the enormous potential of microorganisms and enzymes in the selective transformation

of synthetic compounds. Green chemistry and the creation of circumstances for

sustainability are both facilitated by photo catalytic reactions, which represent novel

techniques for purifying contaminated air and water.
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The early ages of the seventeenth and eighteenth- century witnessed the emergence
of colorful pandemics and conditions. There was a great trouble from the public to cover
the citizens from contagious conditions at this stage. The 19th century saw a great
advancement in the field of public health. There was a huge development in the part of the
public in financing public health care during the late 1970s. During the same period, the
public sector share of this sum rose from 25 percent to 37 percent. Although health
requirements and health services haven't lowered, political and social values of this time
encouraged financial constraint. The values during this period emphasized state
responsibility for utmost health and weal programs.

The 20t century saw the expansion of the Government's part in public health.
During this period. The expansion of state conditioning in health matched the growth in
civil conditioning. numerous of the changes on the civil position stimulated or supported
state programs. In 2000 the World Health Organization (WHO) performed a ranking to
compare the performance of the health systems of the member countries. Since also other
health system rankings have been performed and it came an issue of public discussion. By
the morning of the 21st century, every existent's access to health care has come to be
regarded as an introductory mortal right.

The history of the public health system is a history of bringing knowledge and
values together in the public arena to shape an approach to health problems. The task of
the public health agency has been not only to define objects for the healthcare system
grounded on data about illness and health but also to find means to apply health
pretensions within a social structure.

Healthcare services around the world

All health systems are different due to the different combinations of factors they can
consider.
USA

Utmost Americans are served by a blend of intimately and intimately funded
programs and healthcare systems. Overall, the US healthcare system allows providers to
inflate prices and precious services but inadequately compensates for essential services
similar as primary care and behavioral advice.

UK

The UK healthcare system covers the whole population via the National Health

System (NHS). The UK has public, private profit, and nonprofit hospitals.
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European Union

Each country in the EU has its healthcare system. still, EU members generally
partake the same thing as the UK model. All healthcare systems in Europe automatically
include all citizens irrespective of paying capacity. Secondly, all are substantially funded by
levies paid by the employer and by the public. Healthcare is free, except for some optional
and specialist services.

Asia

Asian healthcare systems are a mélange of public and intimately managed programs.
Australia

Australia has a duty- funded universal free public health insurance program, called
Medicare. All citizens get free care from the public and numerous croaker services and
medicines at public hospitals.

Africa

Utmost Africans that are moreover low or middle- income turn to the public health
system or traditional healers. Only a many can go high- quality private care, but out- of-
fund expenditures are bound to be high in this two- league system.

An introduction to healthcare systems

A Healthcare system is a method of planning, organizing, financing, and delivering
health-related facilities to the population. The goal of a health care system is to enhance the
health of the population efficiently by proper utilization of the available resources.

Existing health systems all over the world are different due to the different
combinations of components that can be considered for their establishment. The extent
and form of a specific system are influenced by a variety of factors, including the unique
culture and history of a population or country's level of development and social values.
Some populations emphasize the prevention of disease, whereas others only care for or
cure particular illnesses. Another major factor that influences the health care system of a
country is the level of economic resources available.

As the complexity of the healthcare system increases, patients now have an
incredible array of choices while choosing to receive care. The choice is often left to decide
which kind of health care facility to be available. But this type of facility will widely vary in
each country.

Classification of healthcare facilities

Healthcare facilities are classified as primary health care units, secondary health
care units and tertiary care units. There are also district units and basic units. The main
objective behind establishing these units is to grant access to health care services to
patients.

Basic organizational structure

Healthcare organizations not only vary from country to country but also vary within

each country as they address access, cost, and quality which are in turn influenced by
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social, economic, and political factors. Healthcare organizations are complex and dynamic.
The nature of the organizations require that managers provide leadership, as well as
supervision and coordination of employees.
Definition
A Healthcare organization is generally defined as “ A formal system of interaction
and coordination that links the tasks of individuals and groups to achieve organizational
goals.
Purpose
The purpose of having a proper organizational structure is generally to
. Channel Information to Managers
. Create Distribution of Authority
. Maintain interrelationships among different units
The organizational design classification
Organizational designs take as many forms as needed to address the uniqueness of a
dynamic organization. The designs are usually reflected in an organizational chart that
describes the relations, authority, responsibilities, and interactions of the different units
and individuals.
. Functional Design
They are characterized by a strict chain of command and line of operation. It is
advantageous as it provides clear lines of reporting and accountability.
. Divisional Design
In this structure, specific service lines, responsibility and accountability staffing,
budgeting, and financial control are allocated under an array of service lines. This kind of
structural design has proven to be effective in certain cases as they are cost-effective and
quality-driven.
. Matrix Design
The other organizational structure is the matrix structure which is a combination of
the functional and divisional structures. It believes that a strictly functional structure may
reduce the flexibility of an organization and a divisional structure is required continually.
Here a Functional staff is at times required to perform divisional-specific responsibilities.
The advantages of this structure are lateral communication and coordination of services.
The most common organizational structure for a healthcare system is the functional
organizational structure, whose key characteristic is a pyramid-shaped hierarchy. The size
and complexity of the healthcare system will dictate the structure. Larger organizations
like academic medical centers and community hospitals having a vast array of
administration support will have deep vertical structures.
Definition of hospital
Hospitals are healthcare institutions primarily offering patient treatment and
specialized medical care with the help of nursing staff and medical equipment. Though the
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healthcare system and services vary from country to country they can be classified into the

following types.

. Based on Services

. Based on Bed Numbers
. Based on Location

. Based on Ownership

Based on services:

Based on the services provided, hospitals are generally classified as:

e  General: General Hospitals are designed to care for medical and surgical patients with
acute illness and injury. Usually, they are of limited capacity and devoid of super-
specialist medical care.

e  Specialty: These hospitals limit their services to treat a particular condition. For
example, orthopedics, maternity, pediatrics, geriatrics, oncology, etc.

e  Teaching cum Research: College is attached for medical/nursing/dental/pharmacy
education. The main objective is to provide medical care/teaching and research is
secondary.

Based on bed numbers:

Based on the bed numbers available, hospitals are divided into three further
categories.

. Small: The capacity of small bedded hospitals is usually up to 100 beds.

. Medium: Medium-sized hospitals consist of 100 to 499 beds.

. Large: Large hospitals are usually those with more than 500 beds.

Based on Location:

Hospitals can further be identified based on the location, but this may vary in each
country depending on the way they are structured.

e  Rural Hospitals: Rural hospitals are those that are located in rural areas with fewer
beds and function in smaller units. They lack advanced technology for providing
higher medical support.

e Urban Level: These are mostly community hospitals serving in the cosmopolitan
areas. They operate on larger budgets and are well-equipped to treat all sorts of
illnesses. The number of beds usually varies from 100 to 500.

Some countries have District level hospitals that provide health facilities to specific
localities and Regional hospitals that serve a larger area.

Based on Ownership:

Hospitals are usually owned by governments, individuals, or groups of people. This
ownership usually decides the cost of medical services provided by that hospital. The basic
types of ownership are:

. Public / Government Hospitals: They are owned/administered and controlled by the
government. They usually come under the health ministry and are funded by the
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federal government. They usually provide free-of-cost service to the citizens or have a
nominal fee for treatment.
Private Hospitals: They are usually owned by an individual or group of individuals.
They are run mostly for-profit and they try to recover their funds through patient
fees. They provide world-class amenities and ensure a better doctor-patient ratio.
Trust Hospitals: They are run by a group of people or trust and offer services at
subsidized rates. They are usually preferred by middle-class people.
Charity Hospitals: These hospitals provide treatment to poor people who cannot
afford treatment. They do not charge for the treatment and provide free medical

services.
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Abstract:

Graphene as an atom-thick, the two-dimensional, honeycomb-structured material
due to its distinctive physicochemical characteristics, has been widely exploited in the
sensor detecting industry. These properties include large surface to volume ratio,
outstanding mechanical strength, high electrical conductivity, high thermal conductivity,
excellent carrier mobility, ability to generate electricity by exposure to sunlight, adjustable
optical properties and makes it an ideal candidate for sensing applications. Graphene has
been used in various forms including nanoparticles and oxide forms to fabricate various
types of sensors. These sensors have incredibly alluring qualities like low cost, great
sensitivity, robustness, user friendliness, and quick results. This book chapter gives a
detailed overview on preparation and properties of graphene, sensing mechanisms,
technological innovations in development and fabrication of sensors and their applications
in health monitoring devices. Both invasive and non-invasive graphene based sensors will
be discussed in the chapter. In diagnostics field, graphene based invasive sensors can be
used for diagnosis of various ailments by detecting viruses, bacteria, disease biomarkers,
immune bodies, etc. Non-invasive (Wearable sensors and implantable devices) can
measure body temperature, heart rate, pulse oxygenation, respiration rate, blood pressure,
blood glucose, electrocardiogram, electromyogram, and electroencephalogram signals in
real time have been reported as examples of graphene-based sensors used for human
health monitoring. This chapter also provides a brief explanation of the difficulties now
experienced by graphene-based sensors, along with some potential remedies and potential
future applications.

Introduction:

As the worldwide population is developing quickly and the life anticipation of
people is expanding [1] the healthcare framework is confronting expanding costs and
burdens, which requires that governments should discover feasible arrangements to
render satisfactory restorative care without expanding healthcare costs [2]. Preventive and
personalized medical approaches [3], which alter the wellbeing status, can be identified
and analyzed early. Disease-risk can moreover be anticipated, and utilized to overcome
challenges by expanding the remedy rate and survivability of on-risk population, while

minimizing large treatment costs [4,5]. By intermittently or ceaselessly following basic
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signs and biomarkers, health checking frameworks are able of comprehensively surveying
wellbeing conditions which can amazingly advantage the conclusion and infections
treatment together with postoperative restoration, which can altogether decrease the
burden of restorative frameworks and make strides quality of life [6] and one need good
sensors to do the job. It may be a well-established truth that graphene based biosensors are
one of the foremost candidate. Graphene a honey comb like structure formed with single
thick planer carbon sheet or a two-dimensional (2D) nanomaterial has made a major role
within the sensor and electronic industry. Its properties are comparable to those of semi-
metals and are found to be steady beneath appropriate conditions [7]. Graphene has been
utilized in biosensors because of its various interesting traits which incorporate a large
electron exchange rate, large surface to volume ratio, its capacity to immobilize atoms and
expanded electrical conductivity [8]. The bigger surface zone advances dynamic
destinations for charge-biomolecular interactions which assists in legitimate
functionalization/immobilization [9] which leads to detection of the target particle.
Additionally graphene is effortlessly accessible and cost-effective as well. Nanomaterials
made up of graphene and its derivatives have contributed to the fabrication of different
types of advanced biosensors. Here in this chapter we will discuss about characteristics
and fabrication of graphene and its derivatives and various invasive and non invasive
graphene based sensors. We will also discuss difficulties experienced by graphene-based
sensors, along with some potential remedies and potential future applications.
Properties of Graphene
The extraordinary properties of graphene make it an interesting option for a variety
of applications. It is the perfect material for usage in various industries, including
electronics, energy, and biomedical engineering, due to its great mechanical strength,
electrical and thermal conductivity, flexibility, transparency, chemical stability, and high
surface area.

1. High mechanical strength: The strongest substance ever found is graphene. Its tensile
strength (130 GPa) makes it roughly 100 times stronger than steel. It can be stretched
up to 20% of its original length without breaking and is also incredibly flexible. It is
the perfect material for high-stress applications because it can sustain pressures of up
to 1 terapascal (TPa) [10,11].

2. High electrical conductivity: A good electrochemical conductor is graphene. Its
conductivity is approximately 100 times better than that of copper, the common
component of electrical wiring. Due to this characteristic, it is the perfect material to
be used in electronics, especially in the creation of high-speed and high-frequency
transistors. The unique band structure of graphene is what gives it its electrical

conductivity. Moreover, the material has a very high electron mobility, which enables

43



Bhumi Publishing, India

electrons to travel through it quickly and makes it perfect for use in high-speed
electronics.

3. High thermal conductivity: As a heat conductor, graphene performs admirably. More
than any other known material, it has a thermal conductivity of roughly 3000 W/mK
[12]. It is the perfect material for thermal management applications, such as heat
sinks and electronic cooling systems, because of its characteristic.

4. Flexible and lightweight: Thin and malleable graphene may be folded, twisted, and
bent without breaking. With a density of only 2.3 grams per cubic centimetre (g/cm3)
[13], it is also extraordinarily light, making it the perfect material for thin and flexible
electronics.

5. Optical properties: With a visible spectrum absorption rate of about 2.3%, graphene
is almost transparent [14]. Also, because to graphene's extremely high refractive
index, light passing through it is bent at an acute angle. These characteristics make it
the perfect substance for optoelectronic components like solar cells and light-
emitting diodes.

6. Chemical stability: A wide variety of substances, including acids, bases, and organic
solvents, can be exposed to graphene without harming it because it is chemically
inert. Due to this characteristic, it is the perfect material for use in abrasive conditions
and in processes requiring high levels of chemical resistance, such as the manufacture
of chemical sensors and water filtration systems.

7. High surface area: Due to its large surface area, graphene can be used in a variety of
processes, including catalysis, sensing, and energy storage [15].

8. Biological properties: It has been proven that graphene is biocompatible, which
means that it does not affect live cells. Due to this characteristic, it is the perfect
material for biomedical applications, including the creation of implanted devices and
drug delivery systems. One of the most promising applications for graphene based
invasive sensors is in biomedical sensing [16]. These sensors can be used to monitor
vital signs such as blood pressure, heart rate, and oxygen levels in real time providing
valuable data for heath care professionals [17-19]. Additionally, graphene based
sensors can be used to detect biomolecules such as glucose which is critical for
monitoring conditions such as diabetes. Graphene based invasive sensors can also be
used for environmental monitoring such as detecting pollutants in water or air. The
high sensitivity of graphene based sensors allows for the detection of even low
concentrations of pollutants, making them an ideal tool for monitoring environmental
conditions [20-25].

Methods of fabrication of graphene and it’s derivatives
The methods listed below can be used to produce graphene derivatives like

graphene oxide and reduced graphene oxide. Because graphene oxide may be
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functionalized with different chemical groups, it can be used in a wide range of products,
including composite materials, energy storage, and sensors. While reduced graphene oxide
shares many characteristics with graphene, it is less conductive because of imperfections
and functional groups that include oxygen. Top-down and bottom-up approaches are two
broad categories that can be used to group together a variety of graphene synthesis
techniques.
Top-Down Methods
The process by which graphite, the substance from which graphene is generated, is
exfoliated mechanically or chemically is known as the top-down technique. By using these
techniques, graphene is created by dissolving the layers of graphite.
a. Mechanical Exfoliation: This method was first demonstrated by Andre Geim and
Konstantin Novoselov in 2004, for which they won the Nobel Prize in Physics in 2010.
In this method, a piece of graphite is repeatedly peeled with a piece of adhesive tape
until the desired thickness is obtained [26]. This process produces small amounts of
high-quality graphene but is time-consuming and not suitable for large-scale
production.
b. Chemical Exfoliation: Andre Geim and Konstantin Novoselov first presented this
technique in 2004, for which they were awarded the 2010 Nobel Prize in Physics.
This technique involves continuously peeling a piece of graphite using an adhesive
tape until the appropriate thickness is achieved. Little amounts of high-quality
graphene are produced using this method, but it takes a lot of time and is not
appropriate for mass manufacturing.
Bottom-Up Methods
The bottom-up strategy consists of creating graphene from atomic or molecular
building blocks. By using these techniques, the graphene structure is constructed atom by
atom.
a. Chemical Vapor Deposition (CVD): The most popular technique for producing
significant amounts of graphene is CVD. Over a metallic substrate, such as copper, nickel, or
platinum, hydrocarbon gases are catalytically decomposed. In most cases, the substrate is
heated to high temperatures (about 1000°C) while being exposed to a carbon source, like
methane or ethylene. The carbon atoms then come together to create a layer of graphene
on the support. Several techniques, such as wet transfer or dry transfer, can be used to
transfer the resultant graphene to a different substrate. The process of large-scale
graphene synthesis known as CVD produces high-quality graphene that is simple to
transfer to other surfaces.
b. Epitaxial Growth: By this technique, graphene is grown on a material, such as silicon
carbide, that has a crystal structure that is comparable to that of graphene. Following the

deposition of carbon atoms onto the substrate, the lattice structure of the emerging
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graphene is aligned with that of the substrate. High-quality graphene is produced by
epitaxial growth, although it is only possible on certain substrates.

c. Chemical Synthesis: This technique uses chemical reactions to create graphene from
molecular building blocks. One of these techniques is the reduction of graphene oxide with
hydrazine, which yields reduced graphene oxide. Another technique entails reducing
graphene oxide with other reducing substances, like sodium borohydride or ascorbic acid.
Graphene based invasive and non-invasive sensors:

Graphene based invasive sensors refer to sensors that are implanted inside the body
to monitor various physiological parameters and detect potential diseases. High electrical
conductivity, great tensile strength, and exceptional thermal conductivity are just a few of
graphene's special qualities. With the ability to detect a variety of analytes, such as gases,
liquids, and biological compounds, graphene is an appealing material for sensing
applications [27]. Graphene's electrical conductivity, which may be altered by a change in
the immediate surroundings, serves as the basis for its sensing mechanism. Target analytes
that come into contact with the graphene surface alter the local charge density, which in
turn alters the electrical conductivity of the material. Many methods, including resistance
measurements, field-effect transistor (FET) measurements, or impedance spectroscopy,
can be used to gauge this change in conductivity.

Non-invasive sensors are sensors that do not require penetration of the skin or
other body tissues to measure physiological parameters, making them safe, painless, and
easy to use [28].

Graphene-based non-invasive sensors have unique properties, such as high
sensitivity, fast response time, low power consumption, and high durability, making them
an attractive option for various applications, including healthcare, environmental
monitoring, and industrial sensing. These sensors can be used to monitor various
parameters such as temperature, strain, gas concentration, and biological molecules,
without the need for invasive procedures. These sensors have the potential to revolutionize
various fields, such as healthcare, by providing patients with real-time monitoring of their
health parameters. These sensors can also be used for environmental monitoring and
pollution control, as well as for industrial sensing, improving the efficiency and safety of
various industrial processes.

Graphene's high surface-to-volume ratio, which enables a high degree of sensitivity
to minor changes in the immediate surroundings, is one of the key benefits of employing it
as a sensing material. Moreover, graphene is a fantastic material for quick and precise
sensing due to its special electrical features, such as its high carrier mobility. There are
many uses for graphene-based sensors, including gas detection, biosensing, and
environmental monitoring. For instance, graphene-based gas sensors have been created to

detect several gases with great sensitivity and selectivity, such as nitrogen dioxide,
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ammonia, and carbon dioxide. The local charge density and electrical conductivity change
as a result of the interaction between the gas molecules and the graphene surface, which
serves as the sensing mechanism. Similar to this, biosensors based on graphene have been
created to detect biomolecules like DNA, proteins, and glucose [29]. The biomolecule is
immobilised on the graphene surface as part of the sensing mechanism, changing the local
charge density and electrical conductivity in the process. Graphene-based biosensors are
desirable for a variety of medical and diagnostic applications due to their excellent
sensitivity and selectivity. Graphene-based sensors have been created for environmental
monitoring applications, such as the detection of contaminants in water and the air, in
addition to gas and biosensing. The target pollutant interacts with the graphene surface to
modify the local charge density, which in turn changes the electrical conductivity. This
interaction is the basis for the sensing process. When it comes to the detection of different
pollutants, such as heavy metals, pesticides, and organic chemicals, graphene-based
sensors have demonstrated great efficacy [30]. In conclusion, the electrical conductivity of
graphene serves as the basis for its sensing mechanism, which can be affected by changes
in the immediate surroundings. For a variety of sensing applications, such as gas sensing,
biosensing, and environmental monitoring, graphene-based sensors have demonstrated
exceptional performance. The high sensitivity, selectivity, and quick response times of
graphene-based sensors make them desirable for a variety of applications, including
medical diagnostics, environmental monitoring, and industrial process control.

Graphene-based sensors are perfect for wearable health monitoring devices since
they can track a variety of physiological variables, such as heart rate, blood pressure, and
respiration rate. Due to its great sensitivity and precision, graphene-based sensors can
gather and analyse data in real time while continuously monitoring a variety of
physiological indicators. Also, because to graphene's exceptional electrical conductivity and
flexibility, wearable sensors that can adapt to the surface of the body and provide the
highest level of comfort and accuracy are easily developed [31].

Graphene-based sensors have also demonstrated considerable promise for the
creation of implantable medical technology. For long-term health monitoring, graphene-
based sensors can be included into medical implants like pacemakers and defibrillators to
monitor a variety of physiological factors like temperature, pressure, and pH. Graphene's
biocompatibility also makes it a desirable material for implantable medical devices because
it doesn't trigger an immune reaction or harm tissue. The great stability and sensitivity of
graphene-based sensors make them perfect for long-term health monitoring and data
collection. Systems for targeted medicine delivery based on graphene have also been
created. Graphene is a desirable material for creating drug delivery systems that can
precisely and effectively target particular body regions due to its high surface area and

strong drug-loading capability. The outstanding biocompatibility, stability, and controlled-
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release characteristics of graphene-based drug delivery systems make them the best choice
for a variety of medicinal applications [32]. For instance, graphene-based drug delivery
systems have been created for the treatment of cancer, allowing for highly precise and
effective targeting of cancer cells with the least amount of harm to healthy cells. Graphene
scaffolds have also been developed for tissue engineering applications. Graphene's
remarkable biocompatibility and mechanical properties make it the ideal material for
promoting cell growth and differentiation. Graphene-based scaffolds can aid in the growth
and differentiation of several cell types, including those that make up bone, cartilage, and
muscles. The greatest option for a range of tissue engineering applications is graphene-
based scaffolds due to their better biocompatibility, strength, and conductivity [33].

By providing continuous and accurate monitoring of multiple physiological
parameters, targeted drug delivery, and tissue engineering applications, graphene-based
health monitoring systems have the potential to revolutionize the healthcare industry. By
allowing for early disease detection, real-time data gathering and analysis, and targeted
and individualized treatment, these devices have the potential to enhance patient
outcomes. Due to its special qualities, graphene is a desirable material for creating health
monitoring devices that can be used to a variety of medical conditions, such as cancer,
neurological illnesses, and cardiovascular disease. By offering continuous and accurate
monitoring of multiple physiological parameters, targeted drug delivery, and tissue
engineering applications, graphene-based health monitoring systems have the potential to
revolutionize the healthcare industry [34-35]. Due to its special characteristics, graphene is
a desirable material for creating health monitoring devices that may be applied in a variety
of medical settings. Graphene-based health monitoring devices will be a key tool for
enhancing patient outcomes and developing the healthcare industry with sustained
research and development.

Graphene based invasive sensor for neural sensing

Graphene-based neural sensing techniques, which include analyzing the electrical
impulses of neurons in the brain, are a fast-emerging field of study. Because of graphene's
unusual features, such as its high electrical conductivity, biocompatibility, and flexibility,
these approaches have received a lot of interest in recent years. These methods have the
potential to change the way we identify and treat neurological illnesses including epilepsy,
Parkinson's disease, and Alzheimer's disease. Graphene-based electrodes that can be
inserted into the brain to monitor neuronal activity are being developed. Because of their
great sensitivity and ability to offer real-time information on brain activity, these
electrodes are valuable for detecting and treating neurological problems [36].

Traditional neural sensing techniques offer significant benefits over graphene-based
neural sensing systems. They are biocompatible, which means they do not harm brain cells,

and they have excellent sensitivity and resolution, which allows for more exact
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measurements of neural activity. Furthermore, because graphene-based devices are
flexible and can adjust to the contour of the brain, they are more pleasant for the patient.
We may anticipate to see more improved graphene-based devices that can deliver even
more accurate and exact measures of cerebral activity in the future. Neural sensing
methods based on graphene have the potential to change neuroscience by giving new tools
for understanding the brain and generating novel therapies for neurological illnesses.
These methods make wuse of graphene-based materials such electrodes, FETs,
nanomaterials, and MEAs, which offer unique qualities like high conductivity,
biocompatibility, and flexibility [37-40]. Although these approaches are still in their
infancy, they show immense potential for enhancing our knowledge of the brain and
finding novel therapies for neurological illnesses.

Graphene-based electrodes can be created by depositing a thin layer of graphene
onto a flexible substrate like polyimide and then patterning the graphene into the desired
shape. The graphene layer is then designed to form an array of biocompatible electrodes
with excellent conductivity that may be implanted into the brain or other neural tissue.
These electrodes can generate high-quality electrical impulses and be used to either
stimulate or record brain activity. Graphene-based transistors are made up of a small sheet
of graphene sandwiched between two electrodes. The graphene layer serves as a route for
electrical impulses. These transistors may be used to measure the electrical activity of
nerve cells by altering the electrical characteristics of the graphene layer [41]. Graphene-
based optoelectronic devices combine the electrical and optical capabilities of graphene to
provide a revolutionary neural sensing approach. A tiny layer of graphene is put onto a
substrate, such as a silicon wafer, to create these devices. The graphene sheet is then
designed to form an array of electrodes capable of stimulating or recording brain activity.
Moreover, the graphene layer may be utilized to transform light into electrical impulses,
enabling for visual stimulation or cerebral activity recording [42].

Field-effect transistors (FETs) built on graphene may detect changes in ion
concentration near neurons, which are a sign of brain activity. A graphene channel is
sandwiched between two electrodes, with the gate electrode isolated from the graphene by
a thin insulating layer. As neurons discharge ions, the electrical characteristics of the
insulating layer change, which may be sensed by the FET. FETs based on graphene have a
high sensitivity and can detect changes in ion concentration in real time. Neuronal activity
may be detected and monitored using graphene-based nanomaterials such as graphene
oxide and reduced graphene oxide. These nanoparticles have a large surface area and can
interact with neurons, causing their electrical characteristics to alter. Graphene-based
nanomaterials may be placed onto substrates like glass or silicon before being
functionalized with chemicals that interact with neurons. The sensors developed as a result

can detect changes in cerebral activity in real time.
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Graphene-based microelectrode arrays (MEAs) can detect and record electrical
impulses from numerous neurons at the same time. These MEAs are made up of a grid of
electrodes, each of which is attached to a single neuron. Graphene is used to make the
electrodes, which gives great conductivity and biocompatibility. The generated MEAs can
offer a high-resolution map of brain activity, which can aid in the study of neural circuits
and the development of innovative therapies for neurological illnesses.

Graphene based invasive sensor for temperature sensing

Graphene-based invasive sensors can also be used to measure temperature inside
the body. Graphene-based temperature sensor can be implanted into the body to monitor
body temperature. The sensor consists of a thin layer of graphene coated with a polymer
that can detect temperature changes. This allows for accurate and continuous monitoring
of body temperature, which is important for diagnosing and treating various conditions.

Temperature sensors based on graphene are used to determine the absolute
temperature of sample or surroundings. They are made up of a graphene layer placed onto
a substrate, such as a silicon wafer, that changes electrical characteristics when subjected
to temperature variations. The change in electrical characteristics that results may be
observed and used to compute the temperature. Temperature sensors based on graphene
have a high sensitivity and can monitor temperatures with great precision. The usage of
graphene-based materials, such as thermocouples, temperature sensors, resistance
temperature detectors (RTDs), and thermal transistors, with unique qualities such as high
thermal conductivity, sensitivity, and adaptability, is one of these fields. Although these
approaches are still in the early phases of research, they show considerable potential for a
wide range of applications such as temperature sensing in electrical devices, industrial
processes, and environmental monitoring. Thermocouples made of graphene are used to
monitor temperature variations between two sites. They are made up of two graphene
electrodes, each coupled to a different metal, and when subjected to a temperature
differential, they create a voltage difference. The voltage that results may be used to
compute the temperature difference between the two sites. Graphene-based
thermocouples have a high sensitivity and can accurately sense temperature variations.

Graphene-based RTDs detect variations in the resistance of a graphene layer to
monitor temperature changes. They are made up of a graphene layer that is put onto a
substrate, such as a glass slide, that changes resistance when subjected to temperature
variations. The consequent resistance change may be monitored and used to compute
temperature. RTDs made of graphene have a high sensitivity and can monitor temperatures
accurately [43]. Graphene-based resistive sensors vary their electrical resistance in
response to temperature variations. Since graphene has a negative temperature coefficient
of resistance, its resistance lowers as temperature rises. Temperature may be estimated by

monitoring the change in resistance of a graphene-based sensor. Resistive sensors based
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on graphene have a high sensitivity and can function across a wide temperature range.
Graphene-based FETs can detect temperature changes by measuring the electrical
conductivity of the graphene channel. The electrical conductivity of the graphene channel
changes as the temperature changes, which may be monitored by the FET. FETs based on
graphene have a high sensitivity and can function across a wide temperature range.
Temperature variations are measured using graphene-based fiber optic sensors that detect
changes in the refractive index of a graphene-coated fiber optic cable. A tiny coating of
graphene is placed onto the surface of a fiber optic cable to form these sensors. The
refractive index of graphene changes with temperature, which may be observed by
measuring the change in the light signal carried through the cable.

High-sensitivity graphene-based fiber optic sensors may be employed in difficult
settings such as high temperatures and radiation. Graphene-based thermistors detect
changes in electrical resistance to monitor temperature changes. These thermistors are
made out of a thin layer of graphene that has been placed on a substrate and shaped into a
certain form. The resistance of graphene changes with temperature, which may be
observed by monitoring the electrical current running through the device. Thermistors
based on graphene offer excellent sensitivity, rapid reaction times, and can operate at high
temperatures. Temperature changes are measured using graphene-based thin film sensors
that detect changes in the electrical characteristics of a graphene-coated thin film. These
sensors are made up of a thin layer of graphene that has been placed onto a substrate like
silicon or glass and shaped into a precise form. The electrical characteristics of graphene
vary as the temperature varies, which may be measured by measuring the electrical
current passing through the device [44]. Graphene-based thin film sensors offer excellent
sensitivity and may be employed in a variety of applications, including temperature
mapping of electrical devices and chemical reaction monitoring. Thermal transistors based
on graphene are used to measure temperature changes by sensing changes in the electrical
current passing through a graphene layer. They are made up of a graphene layer that is
placed onto a substrate and a gate electrode that is separated from the graphene by a thin
insulating layer. When the temperature varies, the electrical conductivity of the graphene
layer changes, which the transistor detects. Thermal transistors based on graphene have a
high sensitivity and can sense temperature changes in real time.

Graphene based invasive sensor for pressure sensing

Pressure sensing techniques based on graphene have the potential to transform the
sector by giving new instruments for detecting pressure with high accuracy and sensitivity
across a large pressure range. These approaches make use of graphene-based materials
such piezoresistive sensors, piezoelectric sensors, capacitive sensors, SAW sensors, FETs,
and optical sensors, which have unique qualities like high sensitivity, mechanical flexibility,

and electrical conductivity. Although these techniques are still in the early stages of
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development, they hold great promise for improving our ability to measure pressure and
developing new technologies for a variety of applications such as medical diagnostics,
automotive, biomedical engineering, aerospace, and environmental monitoring.

A graphene-based pressure sensor that may be implanted into the bladder to assess
urine flow pressure. The sensor is made up of a thin sheet of graphene covered with a
pressure-detecting polymer. This enables reliable and continuous monitoring of bladder
function, which is critical for detecting and treating problems like urine incontinence.
Graphene-based pressure sensing methods employ graphene-based materials to detect
pressure changes. Piezoresistive sensors adjust their electrical resistance in response to
mechanical stress or pressure changes. Graphene has a negative piezoresistive coefficient,
which indicates that when subjected to mechanical stress or pressure, its resistance lowers.
The pressure may be calculated by detecting the change in resistance of a graphene-based
sensor. Piezoresistive sensors based on graphene offer excellent sensitivity, short reaction
times, and can work across a wide pressure range. Piezoelectric sensors are mechanically
deformed devices that create an electrical charge. Doping graphene with impurities such as
nitrogen or boron creates flaws in the graphene lattice that can behave as piezoelectric
materials, resulting in graphene-based piezoelectric sensors. As pressure is applied to the
sensor, the graphene lattice deforms, resulting in a piezoelectric action that produces an
electrical charge that can be detected to calculate the pressure. Because of its high electrical
conductivity and vast surface area, graphene may be utilized as one of the components in a
capacitive sensor [45]. The resultant graphene-based capacitive sensors can sense pressure
accurately throughout a wide pressure range.

Graphene may be embedded into fiber optic sensors to detect pressure changes.
Graphene may be placed on the surface of an optical fiber and used to analyze changes in
the fiber's refractive index as pressure varies. The intensity of the light passed through the
fiber can be used to detect this change in refractive index. Fiber optic sensors based on
graphene offer excellent sensitivity, rapid reaction times, and can function across a wide
pressure range. Graphene may be used into optical sensors to detect pressure changes.
Graphene may be placed on the surface of an optical fiber and used to analyze changes in
the fiber's refractive index as pressure varies. The intensity of the light passed through the
fiber can be used to detect this change in refractive index. Graphene-based optical sensors
are very sensitive and can function across a large pressure range. By monitoring the
electrical conductivity of the graphene channel, graphene-based FETs can detect pressure
changes [46]. The FET detects variations in the electrical conductivity of the graphene
channel as pressure varies. FETs based on graphene offer excellent sensitivity, quick
reaction times, and can function across a wide pressure range. Because of its enormous
surface area and mechanical qualities, graphene may be employed as a sensing material in

surface acoustic wave (SAW) sensors. Graphene is placed on a piezoelectric substrate, and
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the variations in surface acoustic waves caused by applied pressure are monitored. They
have a high sensitivity, a quick reaction time, and can work in a wide pressure range.
Graphene based invasive sensor for Glucose Monitoring

Graphene-based sensors can also be used to monitor glucose levels in diabetics.
Graphene-based sensor that can be implanted beneath the skin and measures glucose
levels in real time. The sensor is made up of a thin film of graphene covered with enzymes
that can convert glucose into hydrogen peroxide, which the graphene layer detects. This
enables for precise and continuous glucose monitoring without the need for unpleasant
finger pricks. Graphene-based glucose sensing systems employ graphene-based materials
to detect glucose in biological fluids such as blood, saliva, and urine. Diabetes, a chronic
condition that affects millions of individuals worldwide, necessitates glucose monitoring.
Graphene-based electrochemical sensors detect glucose in biological fluids by using the
electrochemical characteristics of graphene. When glucose is present in biological fluid, it
combines with an enzyme called glucose oxidase, resulting in the production of hydrogen
peroxide. The hydrogen peroxide then interacts with the graphene-based electrode,
producing a measurable current. The glucose concentration may be estimated by
monitoring the current [47]. Electrochemical sensors based on graphene have a high
sensitivity and can function across a wide range of glucose concentrations. Graphene-based
FET sensors can detect changes in graphene's electrical conductance when exposed to
glucose. When glucose is present in biological fluid, it interacts with the graphene surface,
causing the graphene's electrical characteristics to alter. The FET sensor can monitor this
change in electrical conductance, allowing glucose detection. Graphene-based FET sensors
are very sensitive and can work across a wide range of glucose concentrations [48].
Surface-enhanced Raman spectroscopy (SERS) sensors based on graphene leverage the
unique optical features of graphene to detect glucose in biological fluids. When glucose is
present in biological fluid, it reacts with a metal nanoparticle bonded to the graphene
surface, producing a Raman signal that a spectrometer can detect. The glucose
concentration may be estimated by monitoring the Raman signal. SERS sensors based on
graphene have a high sensitivity and can function across a wide range of glucose
concentrations [49].

Impedance based graphene sensors employ graphene and its derivatives to assess
electrical impedance changes induced by glucose levels in biological fluids. The sensors are
made up of a graphene working electrode that is functionalized with glucose oxidase
enzymes that react with glucose to create a change in electrical impedance. The glucose
levels are then determined by measuring the change in impedance [50]. Graphene-based
impedance sensors offer great sensitivity, selectivity, and stability and may be used to
monitor glucose levels in real time. Graphene-based optical sensors can detect changes in

graphene optical characteristics when exposed to glucose. When glucose is present in
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biological fluid, it interacts with the graphene surface, causing the graphene's refractive
index to alter. This change in refractive index may be monitored by the optical sensor,
allowing glucose to be detected. Graphene-based optical sensors are very sensitive and can
work over a wide range of glucose concentrations. Graphene-based glucose monitoring
sensing methods have the potential to transform the area of glucose monitoring by giving
new instruments for detecting glucose with high accuracy and sensitivity over a wide range
of glucose concentrations. These approaches make use of graphene-based materials such
electrochemical sensors, FET sensors, SERS sensors, and optical sensors, which offer
unique qualities like high sensitivity, selectivity, and biocompatibility [51]. Although these
approaches are still in their infancy, they show considerable potential for enhancing our
capacity to monitor glucose levels and developing new technologies for the management of
diabetes and other glucose-related disorders.
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Abstract:

A sensor is a device that receives a physical, chemical or biological signal and
converts it into an electric signal. The sensing mechanism of metals oxide sensor is the
change in the metal oxide properties, when the oxidizing or reducing gas comes in contact
with metal oxide either at room temperature or at high temperature. The good sensor
should have fast response and recovery time. Among the different types of sensor
materials, metal oxide based gas sensors are of recent attraction and many researchers are
exploring the response of many gases for different metal oxides and other type of
materials. Among H2 gas detection techniques must also be focused with the increased use
of H2 gas in industries. Ready and accurate detection can minimize the risk of a small leak
becoming a huge hazard risk. In this book chapter focus is on recent advances in sensing of
H2 gas by different type of metal oxides and their responses.

Introduction:

In Today’s era, because of the technological advances, there are many automated
systems which makes use of different gas for various purposes. In recent years, several
types of gases have been used in different areas of industries. In order to avoid the
accidental damages, it is now essential to constantly monitor these gases emitted which
developed the need for gas sensors. The various uses of gas sensors vary across a wide
range from industries to home applications. The leakage of these gases may cause damage
to property and human life.

Among different gases the Hz gas is highly hazardous because it is odorless and
colorless [1]. The lower explosion limit is 4% concentration level of H2 gas above this limit
it is highly explosive and dangerous [2]. H2 gas molecules are smaller in size that’'s why
they can leak through small holes very easily. Therefore there is need to detect H2 at lower
concentrations to ensure the safety. Many techniques are used by the researchers to
monitor Hz gas. Different types of instruments have been used for the monitoring of trace
hydrogen concentrations such as ultraviolet (UV) adsorption spectroscope and gas
chromatography columns [3-5].

The use of metal oxides materials for fabrication of H2 gas sensors with high
sensitivity and selectivity is attracting attention of researchers because of their easy
synthesis and fascinating tunable electrical and optical properties [6, 7].
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Different metal oxides for detection of Hz gas
1. SnO:2 based thin films
Among the various materials used for detection of Hz gas, the widely explored metal
oxide is SnO2. Ansari et.al. studied gas response of SnOz2 thin and thick films deposited using
various deposition techniques. He found that the thick film SnO: along with lead
borosilicate glass is more sensitive than others [8]. H2 gas sensing properties were studied
by Md. Shahabuddin et.al. of Pt anchored SnO2 sensor prepared by sputtering technique
and found highly promising for H2 sensing application [9]. Wu et.al. reviewed the response
of Sn02 nanosensors to Hz, CO, NO2, and ethanol gas for different ppm levels at various
temperatures [10]. The gas sensing properties of SnO: varies depending upon its
morphology, surface area, grain size and other surface properties [11]. The doping of Pd to
SnO2 improves the Hz gas sensitivity, Y. Shen et.al. studied the performance of undoped and
doped SnO2 nanowires synthesized by thermal evaporation of tin at 900 °C and found that
Pd-doped SnO2 shows more sensitivity than undoped SnO: nanowires [12]. Another
efficient approaches to increase the selectivity and sensitivity of sensors is to use a filtering
membrane, X. Meng et.al. studied the effect of thickness of the SiO2 filtering membrane on
sensitivities and selectivity of gas sensors [13]. Polyaniline (PANI)/SnO2 composite gas
sensor were prepared using electrospinning technique by H. J. Sharma for hydrogen (Hz2)
and carbon monoxide (CO) gas with fast response and recovery times. So, SnO2 based thin
film or thick film sensors is a potential candidate for H2 as well as other types of gases. The
main disadvantage of these sensors is operating temperatures.
2. Graphene based Materials
Most of the metal oxides shows gas response at very high temperatures. The high
operating temperature over 200 °C for the detection leads to high power consumption.
Along with this metal oxides show low selectivity. Over the last couple of years, Graphene
Oxide (GO), with its fascinating properties has been reported to advantageously exhibit
room temperature gas sensing. M. Shabana et.al. deposited nanoporous GO sensor using
spray pyrolysis technique and studied the gas response for CO2, Hz and CzH2 at room
temperature. Nanoporous GO thin films were more sensitive to CO2 as compared with Hz
and less sensitive to C2H2 at room temperatures [15]. Due to high chemical and physical
properties nanomaterials such as graphene and graphene oxide have emerged as potential
candidates for the design and fabrication of selective gas membranes. Reinaldo et.al.
prepared an efficient Hz-sensor by the hydrothermal microwave exfoliation method with
highly-exfoliated-graphene layers by means of palladium nanoparticles [16]. Along with
use of graphene/graphene oxide as a membrane, composite materials were also explored
by different research groups to sense different gases. K. Anand et.al. prepared
nanocomposite of graphene/Zn0O through reduction method during refluxing and
confirmed that the electron transfer and electrical conductivity is due to the existence of
graphene in the composites [17]. Pandey et.al. reported a silicon based gold electrode
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coated by graphene oxide the with the help of spin coating. later the graphene oxide was
reduced and then Pd sputter coated. The sensors showed selectivity towards the hydrogen
even at 50 p.p.m. level [18]. Different deposition techniques with a lot of metal oxide
material have been studied and explored as a Hz gas sensor. P. A. Russo et al reported the
performance of hydrogen sensor based on reduced graphene oxide (RGO), tin oxide, and
platinum prepared by microwave-assisted methods [19].

3. TiOz based Sensors

TiO2 exists in nature with its three forms generally known as rutile, anatase, and
brookite. Rutile and anatase are tetragonal and brookite exist in orthorhombic form. Out of
these three first two (rutile and anatase) shows gas sensitivity. The TiO2 gas sensors can be
classified into different types based upon the other elements present alongwith TiOz.they
can be classified as
3.1. Pure TiOz2:

Pure TiO2 may be in thin or thick form shows gas response at some operating
temperature. They show low sensitivity also they responds to the stimulus at particular
temperatures. A. Hazra [20] et al. prepared nanocrystalline TiO2 thin film by sol-gel
methods. As-prepared p-type TiO2 chemiresistor sensor showed a very excellent response
for H2 in air at 100 °C with a response time of 1.3 s. A well-designed pristine TiO2z can be a
potential candidate as a high quality hydrogen gas sensor working at room temperature.
The sensitivity can be increased with decreasing in the operating temperature by radiating
the TiOz2 under the light of specific wavelength. A UV irradiation-assisted room temperature
hydrogen gas sensor is reported by X.Y. Peng [21] et al, which exhibited a compact
structure composed of uniform TiOzmicrospheres.

3.2 Doped TiOz:

Further the sensitivity of the TiOz thin films can be increased by doping of different
metals. Doping causes surface sensitization, they surface properties gets altered due to
doping. P. Gwizdz et.al. reported the response of Cr-doped TiO2 sensor from 0 to 10 %
doping [22]. Patil [23] et.al. deposited Pt-doped TiOz2 thin films by chemical spray pyrolysis
and response of H2 gas. The low level detection is possible with these films also the
response and recovery time of Pt-doped TiOz2 thin films is very fast near about 14 s.

Gas sensing Mechanism

For most of the metal oxides either in a pure form or doped with other elements, the
gas response is at higher temperatures. The basic principle is the surface reactions at high
temperature. The adsorbed gas molecules changes the surface properties. The oxidizing or
reducing gases either accepts or donates electrons resulting into change in the resistance of
the thin film. When reducing gas donates electrons the resistance of the film decreases. The
change in the resistance of the thin film indicates the presence of the gas molecules. In
order to observe the change temperature may be raised upto 600 °C. The room
temperature Hz sensors shows the change in the physical properties at room temperatures.
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Srivastava et.al. deposited pure PANI and TiOz/PANI composite thin films based

chemisresistor H2 gas sensor. The resistance of all composite films decreases rapidly upon
introduction of Hz gas [24].

Thin film of metal oxide

2 g 7

ol in resistance \ Change in resistance

Gas sensing mechanism

Conclusion:

The SnOz2 thin films shows the gas response towards H2 gas but detection needs high
temperatures in order to show change in the electric properties of sensor film. Graphene
oxides in various forms or doped with various metals showed better gas response even at
room temperatures. TiOz is also a potential candidate for the Hz detection.
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Abstract:

Every successful business has a foundation of vision, leadership, management,
marketing and money. Mumbai Dabbawala, an army of 5000 people runs a 130 years old
tiffin delivery business. Feeding Mumbai's middlemen and contributing to the economy of
Mumbai. People from the same community, religion and culture handle nearly 4 crores
transactions per day. Every member has an equal share in profit. Due to error free
transactions, Mumbai Dabbawala is now Management Guru. Many high profile
personalities, prestigious universities, students willing to visit and learn management.
Always their priority is to their customers, as they consider customers as Maharaja. They
assume that, Technology is to support business and Business is not there to support
technology. Natural disasters, calamities do not stop dabbawala from doing their duty. But,
the wave of Covid 19 in India, destroyed Dabbawala's business. In this chapter, glimpse on
the success story of dabbawala, their ethics in business and fall of their system.

Keywords: Dabbawala, Management Gurus, NMTBSA, Entrepreneur
Introduction:

Mumbai is the Financial Capital of India. Three things play an important role, first
Mumbai’s Local Train, Second Bollywood, and Third Mumbai’s largest and Oldest Linked
Chain Business “Dabbawala”. Many people believe that Dabbawalla and Caterers are the
same. But this is not true, because tiffin and the food contained in tiffin are both yours.
Dabbawalla handles only the logistics. In English “dabbawalla” means "one who carries a
box"[1]. They deliver your tiffin from your home to your workplace and the same in a
reverse manner. In one day, they are organizing two deliveries. As we all know, in Mumbai
servicemen use local trains for their travelling and they can’t carry their tiffin with them
while leaving from home for two reasons. First, local trains are very crowded, so they can’t
carry their luggage and tiffin box at a time and secondly, servicemen start their journey
early in the morning around 06.00 a.m., so it is not possible for housewives to wake up and
cook by around 05.00 a.m. So here enters Mumbai Dabbawala to solve the problem of
servicemen. As everyone wants hygienic food, the only choice in front of every serviceman

is home-cooked food. Now, who is this Mumbai Dabbawala and what is their background?
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History:

A Parsi Banker employed a person to bring Homemade Food to the site of work. His
office friends also liked this innovative idea and started availing of this service. Hon.
Mahadu Havaji Bachhe takes this innovative idea and started working on this [2]. Around
1890, with 100 people he started the service of Dabbawalal. His descendant, Mr.
Raghunath Medge is the first professional Dabbawala in Mumbai. He is the President of
Nutan Mumbai Tiffin Box Suppliers Association (NMTBSA), a Charitable Trust registered in
1956. Once he said, “People study management books and then practice. But we practiced
first and have now we become a subject of case studies”. He trusts in Memory more than in
Technology. He builds this empire with 5000 employees, who regularly wear white kurta
and Gandhi topi [3].

NMTBSA:

There is a 3 tier system in the association. 13 permanent members are at the highest
level of NMTBSA, responsible for fine-tuning among dabbawala and the overall transport
system. President- Raghunath Medge, Vice President- Sopan Mare, General Secretary,
Treasurer, and Directors (9). The second-tier system consists of 800 Mukadams, the group
leader of 5-10 dabbawala, and mostly the highest age members in a group. Everyone gets
an equal salary, as everyone is a partner in this business, not the employees. The rest are
nearly around 5000. Every group tries to find new customers and try to compete with
another group. An executive committee of 13 members is elected every five years. Monthly
meetings are held to discuss problems in the line of operations. 9 Directors are spread over
Mumbai; their workplace is defined by the railway station. When someone started working
with dabbawala, he was not a member. He has to buy a tiffin line only if some previous
member wants to sell his tiffin line for reasons, then the highest bidder gets this tiffin line
and finally, he becomes a member. The price of the tiffin line is not based on the number of
tiffins, but on the length of the route for the delivery. The value of the bid depends upon
how much the tiffin line earns every month. Mainly there are three routes, first is Virar to
Churchgate, Secondly Kalyan/Dombivli to CST, and lastly Panvel to CST. Each Tiffin
Basket/Crate weighs 60-65 kgs. They had to carry this much weight on their heads and had
to walk a few kilometres. There is no fixed retirement age.

On Average, all 5000 Dabbawalas delivered 2,00,000 tiffins per day and charged
nearly Rs. 1000-2000 per month [4]. It means each dabbawala delivers 40 tiffins a day. If
we assume the cost of tiffin delivery is Rs. 1500 per month, the monthly average revenue of
Dabbawalas is nearly Rs. 30 crores which leads to a 360-crore turnover of this business per
year. Each dabbawala could earn Rs. 10,000-15,000 per person per month depending upon
a few parameters. Also, they get one month’s salary as a Diwali bonus from the customers.

There are still some default expenses (in percentage) for each dabbawala such as monthly
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urban railway pass (3%), maintenance of bicycles and pushcart (2%), compulsory
contribution to the NMTBSCT (1%), and contribution for Puja in railway station (1%) [5].
Some key features of Dabbawalas are as follows:
1. They memorize the names and addresses of 30-40 customers in their minds, so don’t
require any technological backup [6].
2. Since 1890, there has been no strike and no police/court case on dabbawala. No
organization/ industry in the world has such a record.
3. All dabbawala wear white Gandhi topi, and white kurta, and must carry their Identity
card.
4. Everyone believes in “Work is Worship”
5. This business runs on zero % of the investment, disputes, fuel, modern technology,
99.99% performance, and 100% customer care and satisfaction .
Everyone follows the Code of Conduct declared by NMTBSA:
1. No alcohol Drinking/Smoking during Business Hours.
2. No, leave Without Prior Notice.
3. Different types of fines, for disobeying the code of conduct
i. Rs.500 for Drinking on Duty,
ii. Rs.100 Smoking on Duty,
iii. Rs.25 Not Wearing White Cap, ID Card,
iv. Rs. 1000 Leave without Intimation,
v. sacked if repeated in 2-3 instances
Service Process Structure:
A) Colour Coding system:

When Dabbawallas deliver 2,00,000 Tiffins across Mumbai without an error, it is
mandatory to have some unique identification over every tiffin box. But as most of the
Dabbawalas are illiterate, there was the only option to use colours, basic numbers, and
some short forms. By the end of the 19th century to the mid-20th century, colored threads
were used for identification. From the Mid-20th century till the early 1970’s colored cloth
tags were in practice [7]. But as the population of Mumbai expanded exponentially, this
system was not that useful. So, they introduced the Devanagari alphabet, religious
allegories, or just geometrical symbols and started to use oil paint on the top of every tiffin
box, instead of colored threads and tags [8].

Mainly four codes use in Colour Coding System:
1. Resident Station Pick Up Group Code (1 Digit Alphabet),
2. Resident Station Code (2/3 Digit Alphabets),
3. Destination Station Code (1 Digit Number))
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4. Destination Pickup Group Code (1 Digit Number), Destination Address Code (2 Digit
Alphabet), Final Destination (Details Specification of Floor/Office/Person Name) (2
Digit Numbers)

Figure 1: Details of a coding system

B) Distribution Flow:

Whole Day of Dabbawalas: (Nearly 08 hours of work per day)

09.00 a.m. to 10.30 a.m._ Pickup_ Dabba from Residence/ Caterer and Bring it to the nearest
stations.

10.30 am. to 11.30 a.m._ Journey via Local Train_ This period is travelling time.
Dabbawalas load wooden crates filled with Tiffins onto the luggage or goods compartment
in the train. Generally, they choose to occupy the last compartment of the train.

11.30 a.m. to 12 p.m._ Downloading and Sorting_ The Dabbas is downloaded from the trains
and Sorting is done as per the destination codes.

12.00 p.m. to 01.00 p.m._Final Delivery_ Tiffins are delivered at the destination address.
01.00 p.m. to 01.30 p.m._ Lunch Time_ Dabbawalas carry their food with them, area wise
they sit together and have lunch. Small meetings were also carried out.

01.30 p.m. to 02.30 p.m._ Collection Process_ Dabbawalas have to pick up the Tiffins from
the offices where they had delivered almost an hour ago.

02.30 p.m. to 04.00 p.m._ Reverse Journey_ Reverse Travelling by train taking the empty
dabbas.

04.00 p.m. to 04.30 p.m._ Sorting at Source Station_ segregation as per the destination
suburb and Tea Time.

04.00 p.m. to 06.00 p.m._ Returning Dabba to Residence/ Caterer. At this stage dispatch

takes place. Empty dabbas are delivered to the respective residence.
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Achievements/ Notable Events:

1.

10.

11.

12.

13.

Six Sigma Certification (In 1998): Due to the error rate of one in 16 million
transactions. Forbes Global magazine conducted a quality assurance study on
Dabbawala and gave it a Six Sigma efficiency rating of 99.999999. No one in the world
gets this Certification without an Application [14].

Visit of Prince Charles (04 November 2003): Prince Charles IlII, King of the United
Kingdom, visited Dabbawala during his visit to India. Dabbawalas requested King to
adjust his schedule according to them, so King had to adjust his visit with them
according to their suitable time and Place. The meeting of both was held on the
Footpath of ChurchGate Station, from around 11.20 a.m. to 11.40 a.m. [14].

Hon. Shri Richard Branson, Chairman of Virgin Atlantic Airways (01 April 2005): Mr.
Richard Branson not only visits Dabbawalla but spends his whole day working as a
Dabbawalla and also travelling with them on a local train from Andheri to Churchgate
[14].

Invitation to the Wedding of Prince Charles and Camilla Parker Bowles (09 April
2005): For this Royal wedding only three special guests from India were invited,
namely Raghunath Medge (President of NMTBSA), Sopan More (another dabbawala
from Mumbai) and Maharani Padmini Devi (From the Royal family in Rajasthan).
Dabbawalas sent a nine-yard sari for Camilla and a Maharashtrian Puneri turban for
Prince Charles [13].

Indian Institution of Ahmedabad (In 2005): [IM Ahmedabad published a case study on
the management perspective of logistics of the Mumbai Dabbawala [14].

Received ISO 9001:2000 Certificate (29 July 2007): Certified by the Joint
Accreditation System of Australia and New Zealand [14].

The New York Times (In 2007) Published one report on Dabbawalla that, this
industry grows at a rate of 5-10% per year [14].

Visit of Gary Locke, U.S. Secretary of Commerce (12 February 2011): During this visit,
he tries to understand the colour-coding system and its efficient management model
[13].

Guinness Book of World Records (21 March 2011): Prakash Baly Bachche carried out
3 crates of tiffin on his head at one time. [13]

In 2011, Dabbawalas support Anna Hazare as a part of the Indian Anti-Corruption
[13].

Certification by World Records India (27 April 2013): For the invention of a unique
and effective, 0.999999% errorless Tiffin Delivery system [14].

[PSA 2019 (31 May 2019): International Product and Service Award presented to
Mumbai Dabbawala for India’s Best Tiffin Services Provider of the Year 2019 [14].

Recognition from Ripley’s "Believe it or not” from the American Franchise [13]
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14. Included among DNA's top 50 entrepreneur list of India [13]

15. There are some documentaries by well-known broadcasting channels like BBC, UTV,
MTV, and ZEE TV and also the special episode in the British TV Series “Top Gear: India
Special” [14]

16. Delivers talks and speeches in various prestigious Universities, in front of well-known
personalities all over the world like the Prime Minister of the Netherlands, Prime
Minister of Belgium, Mercedes Benz, British Telecom and Oxford University London,
Latin America Columbia University, Massachusetts Institute of Technology (USA),
Cognizant Technology Solutions (Wharton), Wharton Business School (Pennsylvania),
Tuck School of Business (Dartmouth) and all the well-known business schools in
India and Asia. [13]

Fundamentals of Dabbawala:

1. Discipline: - If some customer is late by 1 minute only, during pickup time, they walk
away as it disturbs their time management and refuses to collect unusual shaped
tiffin boxes as it imbalances their crate [9].

2. Internal Promotion: After completing 10 years, Dabbawalas was promoted to
Supervisor (supervises a group of 25 people),

3. Ownership: Everyone is a partner in the profit after the completion of 06 months of
the probation period [10].

4. Similarity: Most of the Dabbawalla is from Varakari Sampraday and near the villages
of Pune. So, there is uniqueness in language, culture, food, and region. So, conflicts
among them are negligible [11].

5. Coding System: illiterate people can also understand this system which leads to 0%
error in delivery Collection and Distribution of Lunch Boxes with the care of
customers is the motto of Dabbawalas.

Fall of System:

Terror attacks (2008), Bomb Blasts (1993, 2011), Communal riots (1992), Floods
(2005) and so many other natural calamities did not stop Dabbawalas from their duty, but
COVID-19 (March 2020) crushed this whole 130 years food industry [12]. The government
started restrictions on travel by local train, a few months of curfew; industries started
working online, and a rise of work-from-home culture, really destroyed Dabbawalas, as the
demand for Dabbas declined. Most of the Dabbawalas returned to their hometown, and
some of them who still live in Mumbai started another business for their two meals in a
day. Currently, the 130 year old empire of 5000 employees drops down to 300-500 and
serves around only 1000 deliveries a day [12]. Also, the main reason behind the fall of the
Dabbawalas era is from the last 130 years, Dabbawalas had focused on only one type of
service. They never tried to diversify their business models. As around 80% of Dabbawalas

are illiterate, from the start they never tried the technology aspect of their business. Also,
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their main focus was only restricted to Mumbai, and never tried to reach out to other towns
in Maharashtra or India, so their functional area remained constant which resulted in a
drop-down in industry growth.
Action Plan:

As we all know, “After every sunset there is a sunrise. So don’t lose hope”.
Dabbawalas start to try new business ideas, running parallel to the previous food industry.
There are some income sources for Dabbawalas by using their own established channels. A
list of such business models is as follows:

1. In Mumbai, there are still lots of people who can’t get home-cooked food. If
Dabbawalas start their catering service, through some cloud kitchens, they can
certainly reach such people. This will help to grow their business vertically. Also, the
Dabbawalas family will get involved in this business model due to catering services,
which will result in an increment in monthly income [12].

2. As Dabbawalas cover all major parts of Mumbai, if they collaborate with advertising
companies, there will be another source of income.

3. They can use their channel to implement courier services by increasing their
workforce. If they st

4. art delivering tiffin boxes or food to the homes or apartments, just like Swiggy and
Zomato, they should never have to turn back.

Conclusion:

There is one proverb, “Don’t put all your eggs in one single basket”, which means
don't put all your resources in one business because if that single business goes wrong due
to some circumstances, you might lose everything. If your one business is well established,
then start to spread your wings into other businesses. This story of Mumbai Dabbawalas
gives a lesson that, no matter how old you are in your Business, how Successful and Safe in
your business is, irrespective of all these things if you want to run your business for many
years. Then you have to think about new ideas continuously till your last moment.
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Abstract:

Nanotechnology is the study and operation of extremely fragile effects, about 1 to
100 nanometers. Nanotechnology has subsidized the agrarian-grounded business region
with a periodic excrescency rate of 25%. The Department of Science and Technology (DST)
is the nodal division for enforcing the nano-charge. The Ministry of Agriculture released
‘guidelines for evaluation of nano-grounded agri-input and food productions in India’.
Nanotechnology in agriculture includes special operations like nano-diseases, nano-
fungicides, and targeted use of inputs to boost productivity without decontamination of soil
and water. Nanotechnology has immensely contributed to sustainable agriculture by
enhancing crop products and repairing and perfecting soil quality. New parentage
technologies are essential if global crop production is to redouble by 2050 to meet the
rising food demand. Nanomaterials prepared by eco-friendly and verdant styles may boost
agriculture eventuality for perfecting the fertilization process, factory excrescency
controllers, fungicide quittance of active factors to the asked prey spots, treatment of
wastewater and also enhancing the immersion of nutrients in the factory. Nanotechnology
provides new quittance mechanisms and new agrochemical instrumentalities for
perfecting crop productivity and promises the reduction of fungicide operations and better
evolution in sustainable agriculture.

Keywords: Nanotechnology, sustainable agriculture, agrochemicals, nanomaterials.
Introduction:

The agrarian region is dealing with enormous expostulations similar as rapid-fire
climatic changes, a drop in soil fertility, macro and micronutrient insufficiency, overuse of
chemical diseases and fungicides, and heavy essence presence in the soil. (Planning
Commission, 2011). Lately, the Union Minister of Agriculture and Farmers Welfare, grassed
about the colourful enterprise taken by the government to espouse agriculture technology.
In 2021, a discussion paper on the India Digital Ecosystem of Agriculture (IDEA) from the
Ministry of Agriculture and Farmers’ Welfare (MoA & FW) was released, which talks about
a digital revolution in the agriculture region. The relinquishment of ultramodern
technology depends on colourful procurators similar as socioeconomic conditions,
geographical conditions, crop grown, irrigation installations etc. Significant advancements

in crop gain will come from perfecting the effectiveness of the photosynthetic process.
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(Sukirtha and Saranya, 2020). The editors of Nature estimated that any technology takes
some 20 times to crop from the laboratory and be capitalized. (Nature, 2011).

Nutrient use effectiveness (NUE) is a measure of how well shops exercise the
accessible mineral nutrients. (Sukirtha and Saranya, 2020). Crop complaint discovery
nanotechnology bias and tools like nanocapsules, nanoparticles and viral capsids can be
exercised for the discovery and treatment of conditions. Nanosensors can be exercised to
identify fungicide remainders, excrescency, phytopathogens, and nonentity pest in the field.
(Reddy and Chhabra, 2022). Quantum blotches and nanoparticles have substantiated to a
natural marker associated with standing delicacy (Sharon et al, 2010). Nutrient operation
nanotechnology bias can be exercised for the improvement of nutrient immersion by
shops, the quittance of active constituents to special spots and water treatment processes.
The use of prey-special nanoparticles can reduce the damage to non-target facfactories the
quantum of chemicals released into the terrain. Nanosensors are formed for covering

factory fragments, soil and water in the agroecosystem. (Sukirtha and Saranya, 2020).
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Fig. a) Application on sustainable agriculture.
(Source: https://www.frontiersin.org/articles/10.3389/fmicb.2017.01014 /full)

Dr. S. Neethirajan developed a detector by integrating microelectronics and
nanotechnology, this helps the planter in the covery of corruption of grain during
storehouse, and this detector identifies the corruption of granules grounded on carbon
copy dioxide attention and on the base of chemicals which discharge smell. The smell
emitted by the organisms varies from species to species; the detector detects and sends
signals to growers so that planter can control it as beforehand as practicable (Chen and
Yada, 2011). Nanosensors are exercised in detecting fungicide remainders, for case multi-
walled carbon copy nanotubes (MWCNT) were exercised to descry methyl parathion
(Scognamiglio, 2013), nanogold grounded immunosensors were exercised to descry karnal
bunt complaint in wheat (Dong et al, 2013). Nanostructures with a special chemical,
physical, and mechanical parcels like electrochemically active carbon copy nanotubes,
nanofibers and fullerene can be exercised for soil dissection, ready bio-chemical seeing and

control, water operation and quittance, fungicide and nutrient quittance.
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As the climate revise is posing serious expostulations for agriculture, there is a want

to switch to perfect agriculture. Nanotechnology holds the key for perfect agriculture.

Fig. b) Factors influencing absorptlon, uptake, transport and penetration of
nanoparticles in plants (Source: Alejandro, 2017).

Use Nanotechnology in Agriculture

The want for new parentage technologies is essential if global crop product is to
redouble by 2050 to meet the rising food demand. Gain raises of 2.4% are needed to meet
the demand without putting further land under civilization. The periodic product of cereals
would need to go up by 50% to around three billion tonnes to give for the 2050 population
demand. Use of nanoparticles like ZnO, TiO2, MWCNTs, FeO, Zn, Fe, Cu- oxide, and hydroxyl
fullerenes had swelled the crop excrescency and quality (Liu et al, 2016; Joshi et al,, 2018;
Dubey and Mailapalli, 2016). Perfecting the effectiveness of Rubisco (Amthor, 2007),
modifying the chlorophyll antenna size of chloroplast photosystems (Melis, 2009),
potentially allowed to wangle briskly growing shops and come the crucial procurator to
design and develop artificial photosynthetic systems, an implicit source of clean dynamism
(Giraldo et al,, 2014; Noji etal, 2011).

Genome-edited crops had the eventuality to lower chemical toxin and fungicide use,
reduce post-harvest losses while at the same time producing climate-flexible, nutrient-
thick, and advanced-gain crops. Nanotechnology is an arising field of Indian agriculture.
The use of nanotechnology for meliorated crop productivity can be a locally feasible
program for growers, especially in extremities. The connected use of diseases with the
carbon copy nanoparticles swelled the grain works in rice, spring sludge, soybean and
downtime wheat (Li et al, 2013). These technologies have inheritable substance to be
appended, removed, or remodelled at personal locales in the genome. Its operations carry
correcting inheritable blights, treating and precluding the spread of conditions and
perfecting crops etc. CRISPR technology is one of the tools exercised in gene editing.

Nanotechnology in agriculture includes special operations like nano diseases, nano
fungicides, and targeted use of inputs to boost productivity without decontamination of soil

and water etc. Technology in agriculture can be exercised in nonidentical aspects of
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agriculture similar as the operation of pesticides, fungicides, toxins, and bettered seed.

Through technology, growers are in a situation to exhilarate every process for effectiveness

and bettered product. Increases agriculture productivity. Prevents soil declination. Reduces

chemical operation in crop products. Effective use of water coffers. Disseminates

ultramodern ranch practices to ameliorate the quality, volume and downgraded cost of

product. Changes the socio-profitable status of growers.

How can nanotechnology be applied to the field of agriculture?

a.

Nanoscale carriers can serve as ‘ magic pellets ’, containing dressings, chemicals, or
genes, which target personal factory corridor to release their content. Nano-
capsules can enable operative penetration of dressings through cuticles and allow
tardy and constant release of the active substances.

Nanofabrication is the project and manufacture of bias with confines measured in
nanometers. It can enable the study of factory regulation of hormones similar as
auxin, which is responsible for root excrescency and seedling establishment. It helps
understand how factory fountain heads acclimatize to their terrain, especially to
borderline soils.

Photocatalysis: It involves the response of catalyst (nanoparticles) with chemical
composites in the presence of light. Through this process, nanoparticles can be
exercised for the bioremediation of resistant or sluggishly degradable fungicides, as
detergents and for wastewater treatment.

Nano-barcode technology: Nanobarcodes have been exercised as ID markers for
gene expression dissection. Nano patches to be employed in nanobarcodes are
fluently encodable, engine-readable, durable, sub-micronsized taggant patches.
Nanosensors: Through the use of nano-detectors and GPS with satellite imaging of
fields, growers can ever descry crop pests or substantiation of pressure similar as
failure. By utilizing electronic detectors, diseases can be placed exactly in the
wettish belt, grounded on the spatial variability in native fertility.

Smart Dust The ‘smart dust’ technology can be exercised for covering colourful
parameters like temperature, moisture, and maybe nonentity and complaint
infestation to produce allotted intelligence in vineyards and vineyards.
Nano-accoutrements productions grounded on nano-accoutrements are being
developed to absorb soil humidity when it is in redundant and release sluggishly to

shops during dry ages.

Government in this instruction:

The government launched a National Nano Mission in 2007. The charge looks at the

usages of nanotechnology for safe drinking water, accoutrements evolution, detectors

evolution, medicine quittance, etc. The Department of Science and Technology (DST) is the

nodal division for enforcing the nano charge.
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a. Guidelines apply to Nano-Agri-Input productions (NAIPs), Nano-Agri productions
(NAPs) and nano mixes, detectors made from nanomaterials that bear direct
connection with crops, food and feed for data accessions. They do not apply to usual
productions or phrasings with the incidental presence of natural nanomaterials.

b. Digital Agriculture Mission: This has been founded for 2021-2025 by the
government for systems grounded on new technologies like artificial intelligence,
block chain, remote seeing and Civilians technology, use of drones and robots etc.

c. In 2007, the Government of India launched Nano Science and Technology Mission
(NSTM) for exploration and creation. The Ministry of Agriculture released
‘Guidelines for Evaluation of Nano-grounded Agri-input and food productions in
India’.

d. Unified Farmer Service Platform (UFSP) UFSP is a combination of Core structure,
Data, operations and Tools that enable flawless interoperability of colourful public
and private IT systems in the agriculture ecosystem across the country.

e. Nationale-Governance Plan in Agriculture (NeGP-A) A Centrally Sponsored Scheme,
it was originally launched in 2010-11, which aims to achieve rapid-fire evolution in
India through use of ICT for timely access to agriculture-affiliated information to the
growers. In 2014-15, the gambit was farther extended for all the remaining States
and 2UTs.

f.  Sub-Mission on Agricultural robotization (SMAM) Under this Scheme, subventions
are handed for clinch of colourful manners of agrarian outfit and ministry.

g. Other Digital enterprise Kisan Call Centres, Kisan Suvidha App, Agri Market App, Soil
Health Card (SHC) Portal,etc.

What are the affiliated challenges?

Education and Training Related Lack of knowledge shy chops Lack of advanced
chops Technology and structure Poor structure, Lack of transport. Economic and Policy
issues Lack of Money Access to credit, Lack of access to Bank Loans. Climate and
Environmental Issues Poor soils, Soil fertility, Unreliable downfall, Natural disasters similar
as cataracts, frost, hail storm. sickie-social issues Workers have no interest in agriculture,
ranch workshops are not preferred overipelegeng systems (tone-reliance workshop), and
Farm jobs are time consuming. Repeated and ferocious use of finagled nanoparticles will
lead to the accumulation of these in the terrain, soils, water. This will make the soil
physiochemical and natural parcels largely reactive (Nemmar et al, 2001). Human coffers
to be successful in the new arising field of agrarian nanotechnology, mortal coffers must be
well trained to experiment, introduce, assess, interpret, and successfully assimilate the
proposition, tools, and ways of nanotechnology for its operation in husbandry. Enterprises
at colourful situations the enterprises related to the vacuity, conflation, position of toxin,

health hazards, transportation challenges and contradiction of nonsupervisory structure
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circumscribe the broad recognition and acceptance of espousing nanotechnology in
husbandry. Lack of Risk Assessment The current exploration trends warrant realistic
approach that fail to attain comprehensive knowledge of threat assessment factors and
farther toxin of nanoparticles toward agroecosystem factors viz. factory, soil, soil
microbiomes after their release into the terrain.

Way forward

The use of technology has defined the 21st century. As the world moves toward
amount computing, Al, big data, and other new technologies, India has a tremendous
occasion to reap the advantage of being an IT mammoth and revise the agriculture sector.
While the green revolution led to an increase in agrarian products, the IT revolution in
Indian agriculture must be the coming big step. There need to be immense sweat to
ameliorate the capacities of the growers in India-at least until the educated youthful
growers replace the being under-educated small and medium growers. Technology in
agriculture has the implicit to truly lead India to be “Atmanirbhar Bharat” in all
felicitations, and be less dependent on extraneous factors. IFFCO has also sought
authorization from the Department of Diseases for the import of Nano Urea
(Liquid) manufactured from its Nano Fertilizer Plant installation set up at Kalol, Gujarat.

At ICAR exploration on different crops were set up agronomically suitable indicating
that nano nitrogen (Nano Urea) can enhance crop yields besides saving nitrogen to the
extent of 50%. The occasion for the operation of nanotechnology in husbandry is fabulous.
Nonetheless, as conventional agricultural practices come decreasingly shy, and
requirements have exceeded the carrying capacity of the terrestrial ecosystem, we have
little option but to explore nanotechnology in all sectors of agriculture.
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Abstract:

Analytical chemistry deals with the methods used in determining the composition of
various materials. It can be devided into two main branches i.e. quantitative and qualitative
analysis. Qualitative analysis is the process of detecting the various constituents of a
substance or substances. Quantitative analysis consists of determining the proportion of
each or any of the constituents present in the mixture. So to analyze any substance first it
should be subjected to qualitative analysis then to quantitative estimation. The usual
method which is followed is the volumetric analysis. In this the volume of a reagent of
known concentration required to reduce or oxidize or neutralize the substance under
investigation. This article explains the different types of indicators and their applications.
Keywords: Volumetric analysis, indicators, analytical chemistry.

Introduction:

Indicators are necessary to mark the endpoint of reactions in the titration of acids
against bases. A proper choice of indicators is necessary to carry out the titration. Acid base
indicators used in acidimetry and alkalimetry are either weak acids or weak bases. They
show different colours in acid and alkaline medium. In other words, they change their
colours with changes in the pH of the solution.

History

Volumetric analysis was first introduced by Jean Baptiste Andre Dumas, a French
chemist. He used it to determine the proportion of nitrogen combined with other
elements in organic compounds, Potassium hydrogencarbonate, which is still used for
standardization in acid-base titrations, was introduced by Than in 1860. Functional group
determination of organic compounds can be done by volumetric analysis. The introductory
titration in the vicinity was carried out by Vorlander, who, in 1903, resolved aniline by
titration with hydrochloric acid in benzene.

Factors influencing behaviour of indicators

The indicators just as any electrolyte will be ionized in solution. Each indicator
dissociates to different extent in solutions, hence their indicator constants will also be
different. That is every indicator changes their colour depending on its pH range. For
example, methyl orange is yellow in acid medium and orange in alkaline medium. Usually
the concentrations of indicator solutions used are 0.5 to 1 gm per litre of the solvent. The

most successful of these methods is the titration of acids with bases using luminol, giving
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precision of approximatelyl part per thousand. Ionic strength of the medium, nature of
solvent, temperature, and formation of colloidal particles influences the behaviour of
indicators.

The common indicators used in volumetric analysis are
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Methyl orange

pH range 3.1 to 4.4. This indicator is yellow in acid medium and red in alkaline
medium. Since the colour change of methyl orange occurs at pH less than 5, hence cannot
be used for weak acids such as boric acid, carbonic acid. It does not give sharp end points in
the titrations of ammonia.

Methyl orange turns red in an acidic medium and yellow in a basic medium. It is
routinely used in acid titration since it commutes colour at the pKa of a mid-strength
acid. Methyl orange, unlike a universal indicator, does not have a complete spectrum of
colour transition, but it does have a sharp end point.

Methyl red
AN
N
HaCw. ,©/ COOH
N

PH range is 4.2 to 6.2. This has red colour in acid medium and yellow in alkaline
medium. This indicator can be used for the titrations of ammonium salts. Methyl Red has a
unique role in cytogenetics for revealing acidic character of tissue and existence of life
forms with acidic natured cell walls.

Phenolphthalein
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PH range 8.2 to 10. The indicator is colorless in acids and pink coloured in alkalies.
It is best indicator for the titrations of weak acids against strong bases. It is a component
of universal indicator along with thymol blue methyl red and bromothymol blue
Diphenyl amine

H
N

The instigation of internal redox indicators has markedly broadened the field of
oxidimetry by introducing new typical oxidizing agents and intensifying the accuracy of
previous ones.

It has been used as an internal indicator in the dichromate titrations. Since it is
sparingly soluble in water solution of the compound in sulphuric acid is used. Since
diphenyl amine is not oxidized by ferrous ions it can be used as an internal indicator. A
sharp colour change can be obtained at the end point by adding phosphoric acid, which
lowers the oxidation potential of the ferric ferrous ion system by forming a complex.

A system of indicating the range of oxidation-reduction indicators other than that of
the oxidation potential which is sometimes, although infrequently, used is that of
sensitivity. When it is said that diphenylamine has a sensitivity of 4 X10-¢ to potassium
permanganate in 1 N sulfuric acid, this means that as soon as the 1 N sulfuric acid
containing the indicator becomes 4 X10-¢ N with respect to potassium permanganate the
indicator becomes violet colored. As all oxidizing agents of the same normality lack the
same oxidizing power
Starch

Used in iodometric titrations. Forms blue colour with the iodine. lodine is trapped
with the molecule of starch to form tri-iodide. Very sensitive, shows colour even at 2X10-7
M of iodine. Starch is decomposed by bacteria and oxygen, hence starch indicator should be
freshly prepared. It can be used both in direct and indirect iodometric titrations.
Applications:

Several technical, medicinal, and naturally existing samples comprise acids or bases.
If the acids or bases in the sample are quantitatively leached out into water or if the sample
is soluble itself the acid or base content can be determined by titration with standard
titrant. End-point detection can be by color indicator or one of several different
instrumental techniques.

Industrial cleaning, paint removal, rust removal, and dip solutions, carbonate

content of minerals and ores, HCO3~ in antacid tablets such as acetic acid content of
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vinegar, orthophosphoric acid in commercial orthophosphoric acid, boric acid and borax,
and nitrogen analysis are typically determined by acid-base procedures.

Medical laboratories and hospitals use automated titration equipment for basically
knowing the concentration of unknown substance. Beside these, the process has found
ample use in analytical laboratories; and drug, food and petrochemical industries. For
example, in biodiesel industry, it is used to determine the acidity of a sample of vegetable
oil.

In the determination of hardness of water using Erichrome black T indicator and
basic buffer. Determination of acidity of vinegar using standard oxalic acid solution. To
determines total iron content in water.

Determination of ‘Available chlorine’ in bleaching powder. Used to determine
magnesium and manganese content in a solution by using EDTA.A redox titration may be
used to determine the amount of unsaturated fatty acids. Diphenylamine can be used as
an indicator in the determination of cobalt by titration with standard potassium
dichromate. One of the best methods of determining chromium and vanadium in alloy
steels by titrating with ferrous sulfate solution makes use of diphenyl amine as the
indicator. Ackermann reports using the indicator satisfactorily in the direct titration of
used chrome liquor in the tanning of leather. Knop applied the indicator to the
determination of chromium in steel. He found that accurate results could be obtained by
dissolution of the sample in 1:1 sulfuric acid, oxidation with ammonium persulfate,
removal of the manganese as the oxyhydroxide, reduction of the chromic acid so formed
with standard ferrous sulfate solution, and back-titration with standard potassium
dichromate.

Furman found the indicator useful in the determination of vanadium in ores or
steels even in the presence of ferric iron, quinquevalent arsenic, and hexavalent
uranium. He employed various methods and titrated with standard ferrous sulfate after
oxidizing with potassium permanganate. Diphenylbenzidine can be used in ceric
titrations of iron, even in the presence of arsenious acid; however, it is less satisfactory
than diphenylamine. Diphenylbenzidine is also applicable to the determination of
vanadium by titration with ceric sulfate.

Methyl red can be used as the indicator in the titration of trivalent antimony with
ceric sulfate, and in determining hydroquinone by using ceric sulfate as the titrating
agent. Apomorphine indicator is used for the determination of antimony with potassium
bromate. Small quantities of the indicator in hydrochloric acid solution are colored rose
by free bromine, and the solution is decolorized when potassium antimonyl tartrate is
added. The reaction is reversible. The same color change is produced by an antimonite
with the indicator and potassiumbromate. The results agree with potentiometric

titrations.
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Titration is frequently used in the food industry to keep the acid, base and salt
content in the food. Some of the everyday food products where quantity is determined
by titration are, acetic acid in vinegar, lactic acid in pickles and nitrogen content in
proteins can be determined.

Pharmaceutical industry

Purity analysis of pharmaceutically active ingredients used to determine the
content of active ingredients in pharmaceutical products. Vitamin C content in
multivitamin tablets can be determined. Karl Fischer titration is common analytical
method in Chemistry that helps in determining the water content in particular mixture.
In Pharmaceutical industry water or moisture content of a product plays a important
role as per the activity or storage life time of a product are concerned.

Medical diagnosis

Titration is one of the many practices that lab technicians often across while
analyzing blood and urine samples from the patients. Titration can be used to measure
glucose levels in the blood. Phenolphthalein and its derivatives structurally similar to 2-
APB inhibit SOCE in platelets and other cells. Many phenolphthalein analogues inhibited
the ability of thrombin and thapsigargin (a specific activator of SOCE) to increase [Ca]i.
Phenolphthalein has an IC50 approximately 10 microM to inhibit thrombin-induced [Ca]i
elevation, its active analogues have a similar potency. Several phenolphthalein analogues
also inhibited thrombin-induced intracellular Ca mobilization.

Conclusion:

Indicators help us to boost knowledge and comprehending distinct concepts. They
deflate and renew facts so that it can be practiced to study different parameters. They are
used in almost all fields particularly in all sciences for their particular purposes.
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Abstract:

Types of research has been discussed in this review paper. Specially emphasis has
been given to science research types intended for research scholars of science stream such
as mathematics, physics, chemistry, biology, and computer science etc. Examples have been
cited while explaining types of research in this research paper. Specially stress is given to
encourage young researchers while performing research work.

Keywords: Research methodology, Types of Research, Fundamental research, Qualitative
research, Empirical research.
Introduction:

Research is the term used in searching for knowledge and truth. Here knowledge
means information. Itis a logical and systematic search for new and useful information on
a particular topic. Research work is nothing but collection of data to answer the questions
and finding solution to problems. In this paper the prime aim is to provide a brief review of
research types. Research work is not only limited to science stream but it has same
importance in humanities, social science, and other branches. The research in management
and social science are concerned with human beings, whereas research in science and
technology is related to experiments, observations. Research paves a way to overall
development of human being. It brings prosperity in human life. We can make our life more
efficient and faster using research. Research is carried out with the help of study,
experiment, observation, analysis, comparison, and reasoning. For example, we know
nutritious food and hygiene is very necessary for our health, consumption of alcoholic
drink is injurious to our health, solar energy is useful source of non-conventional energy.
How did we get all this information? We became aware of all these information only
through research. It requires predictions of events, explanations, relationships, and
theories for them.

Objectives of research

Objective of research is a sentence or question that summarizes the purpose of our
study. The prime objectives or goals of research are to discover, verify and test important
facts, to study an individual or situation or phenomenon to find the cause-and-effect
relationship, to develop new scientific tools, models, concepts, and theories to diagnose
scientific and nonscientific problems, to overcome problems occurring in our everyday life.

For example, if you are on vacation and planning for tour, you will make list of your
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objectives. You will first think of your budget, search for spots, hotels according to your
budget and make time schedule. Like this while doing research we have to make objectives
according to our hypothesis. If you want to measure volume of a rectangular solid block,
your objective is to measure its length, breadth, and height.
Necessity of research

We know the proverb necessity is mother of invention. Nobody will go for research
work unless there is need of it. For research there should be motivating factors. We do
research for better position in job, for getting opportunity abroad. To solve unsolved
problems, we do research. We go for research to get recognition of society. Some people do
it for their curiosity, creativity to find out new things. It is better way to serve society by
performing research. Research requires lot of hard work, commitment. Mere getting a
degree of Ph.D. is not research. There should be interest in research. Research motivated
minds can do miracles either in company field or educational institution or any other area.
For example, we have noticed situation like pandemic corona. Because of pandemic,
researchers got motivated to invent new vaccine. There was a need to invent vaccine to get
rid of corona. Many issues like diseases, environmental disasters encouraged scientists to
invent remedies.
Importance of research

Development of society depends on research. Scientists do hard work, make new
inventions to serve society. Government makes policies based on the research activities in
various fields. Research provides for predicting of prospects of the region. Research has
special importance in relation to solving various problems of business and industries.
Research has application in socio political sector in order to find out solution to social and
political problem of the society. Research is fountain of knowledge to tackle various
problems. Research leads to a new style of life and makes it enjoyable and splendid. It leads
to the identification and characterization of new materials, new living things.
Research methodology and research method

Research method means all those methods or techniques that are used for
conduction of research. Research methods refer to the methods used by researchers in
performing research operations (Kothari and Garg, 2014). Research methods are used to
collect the information; to establish the relationship between the information and the
unknowns; and to evaluate the accuracy of the results obtained. Research methodology is a
way to systematically solve the research problem. Research methodology is nothing but the
procedures by which researchers do their work of describing, explaining, and predicting
phenomena. It is a systematic way to solve a problem. It focuses on the significance of
research, defining of research problem, formulation of hypothesis, selection of data
collection method, and using of data collection techniques. The scope of research

methodology is broader than research method.
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Types of research
We will discuss various types of research here.
1. Fundamental research
It is the research carried out to invent new ideas, facts, basic principles for
betterment and knowledge of human being. Fundamental research is based on
experimentation and observation by following severe ethics and procedures to meet
specific objective and ensure reliability of conclusions of research published into peer
reviewed journals (Pawar, 2020). This kind of research examines data to find the unknown

and fulfill a sense of curiosity. It involves "how," "what" and "why" questions to find out
unknown and fulfil curiosity. Information gained from fundamental research often creates
a basis for applied studies. For example, research to study what makes up a proton.
2. Applied research

Applied research is a type of research applied to find out practical solution for
immediate problems faced by the society. This type uses methods such as experiments, to
collect supplementary data in the area of research. Discoveries are applicable and usually
applied upon completion of a study. It is a type of research method for applying natural
sciences to real life to make human life enjoyable (Basic Research Vs. Applied Research:
What's the Difference? 2021). Example, applied physics is the study of physics for a
practical purpose, such as the development of electronics for advanced devices useful for
society.
3. Descriptive research

This type of research includes surveys and fact-finding investigations of different
kinds. In this research researcher has no control over the variables, he has only to report

»n «

the findings. It does not answer questions about "how,” “when," and "why". It addresses the
question "what". For example, the periodic table categorizes the elements. Scientists use
knowledge about the nature of electrons, protons, and neutrons to devise this categorical
scheme. Over time the periodic table is a description of the elements allowed scientists to
explain chemical reaction and make sound prediction when elements were combined.
Hence, descriptive research cannot describe what caused a situation (Wikipedia
contributors, 2023).
4. Analytical research

In this type of research, researcher uses information which is already existing and
analyze it to make a critical evaluation of the material (Bhome et al, 2013). Analytical
research tells us why something is true. You need critical thinking skills and careful
assessment of the facts. It gives new ideas about your data. Thus, it helps prove or disprove
hypotheses. Analytical research answer “how” and “why” questions. For example, what

makes hand hygiene so essential in hospitals?
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5. Quantitative research

Quantitative research implies measurement of quantity or amount. Statistics is
mostly used in quantitative research. At first data is collected based on hypothesis. This
type of research includes the employment and investigation, analysis of numerical data
using specific statistical methods to answer questions like “who,” “how much,” “what,”

» o«

“where,” “when,” “how many,” and “how.” (Apuke, 2017). For example, a teacher wants to
know, why some students perform better than other students in Physics test. The teacher
may consider two variables, test marks and revision time.
6. Qualitative research

This type of research does not use numerical data. It is concerned with qualitative
phenomenon involving quality that cannot be quantified. It intends to understand a
complex reality and the meaning of actions in the context (Queirds et al, 2017). Qualitative
research applies reasoning. It is used to understand meaning of numbers obtained by
quantitative research. It investigates why and how of the decision making. For example, we
want to weigh a block, we need not worry about weighing pattern. We will just have to
weigh that block.
7. Conceptual research

Conceptual research is conducted based on already present information and
observation on topic of research. This type of research can be used in developing theories
by abstract concepts and ideas. It does not include any practical experiments. Thinkers
have long used conceptual research to develop new theories or interpret existing theories
in a different light. In this research, we have to choose the topic, gather appropriate
literature, find specific variables, make the outline (Pawar, 2020). For example, Sir Issac
Newton observed his surroundings to conceptualize and develop theories about gravitation
and motion.
8. Empirical research

Empirical research is research that is based on observation and measurement of
phenomena, as directly experienced by the researcher. This type of research depends on
experience and observations alone rather than theory or ideas. It is databased research. In
this type of research, the researcher should first know the hypothesis to get probable
results then he has to collect necessary data to verify or contradict his hypothesis. It is
important to plan the steps to conduct the experiment and how to analyze it. This will
enable the researcher to resolve complications which can occur during the experiment.
Information gathered through empirical research is considered most powerful support for
a given hypothesis (Bist, 2014). For example, listening to melodious songs improves mood

of the person. The researcher needs to conduct experiment in this regard.
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Conclusion:

Various researchers explored different types of research types while performing
their research. Research is used for quest of knowledge and truth. Fundamental research is
carried out to discover new things. Applied research provides practical solution for instant
problems. Descriptive research employs investigative methods. In analytical research
analyzes information which is already available. Quantitative research related to quantity
or amount. Qualitative research is concerned with quality that cannot be enumerated.
Conceptual research is conducted on already present information and observation. In
empirical research results are based on real life experience.
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Abstract:

Persimmon belongs to the Ebanaceae family, and is widely consumed in Asia but it
was only some years ago when it was introduced to the occident. As a consequence,
persimmon has showed some interesting properties that could make it a very promising
component of every diet. Persimmon has higher anti-oxidant activity as well as high level of
bioactive compounds (like polyphenols, carotenoids, etc.)1.

The anti-oxidant activity of persimmon fruit appears to be mainly due to its high-
molecular-weight tannin content. Antioxidant activity is variety specific with some
astringent varieties showing very high antioxidant activity, comparable to strawberry and
blueberry. In vitro, and limited animal studies, have shown that condensed tannins in the
fruit may reduce the risk of cardiovascular disease, hypertension, diabetes and a wide
range of cancers. Persimmon has an unusual property in that it appears to alter and reduce
the rate of alcohol absorption and metabolism and thus ameliorate the symptoms of a
hangover. The health and medicinal benefits of persimmon are considerable and should be
further researched and promoted by persimmon industries around the world.2

The phytochemical composition of persimmon peel (PP), a waste by product of
dried persimmon, and its possible antidiabetic influence in streptozotocin-induced diabetic
rats were examined. Dietary fibre was found to be the major component of PP, with a high
content of 40.35% (w/w). PP also contains high levels of antioxidants including total
carotenoids, vitamin C, and total phenolic. Dietary PP also restored the reduced plasma
high-density lipoprotein (HDL) -cholesterol levels in diabetic rats. Although regression of
the hypertrophies of liver and kidney was not observed in diabetic rats, dietary PP showed
the partial or complete restoration of plasma aspartate amino transferase (AST), and
creatinine levels, which serve as indicators of liver and renal dysfunctions, respectively.
Therefore, PP containing high levels of dietary fibre and antioxidants with antidiabetic
properties represents a potential dietary supplement for improving hyperglycemia and
diabetic complications.3

Keywords: Persimmon, Dietary, Hyperglycemia

90


mailto:anamikapk2191@gmail.com

Advances in Science and Technology Volume I1
(ISBN: 978-93-91768-64-5)
Rationale of the study:

Persimmon fruit are used as antioxidant, antioxidants are potent Anti-cancer agents.
Cancer is a leading cause of death worldwide, accounting for nearly 10 million deaths in
2020, or nearly one in six deaths. The most common cancers are breast, lung, colon and
rectum and prostate cancers. [ have done this study to prioritize the anti-cancer property of

Persimmon fruit which can be used for future studies.

Objectives:

The aim of the above study is to recognize the anti-oxidant property of the
persimmon fruit which belongs to Ebanaceae family. Persimmon fruit also contains
bioactive compound like polyphenols (regulates cell proliferation) which can also be used
as anticancer agents. Here the study aimed at prioritizing the anti- neoplastic activity of
Persimmon fruit which is less used currently. It also aims at ranking the use of Persimmon
fruit as a potent cancer drug in the upcoming future.

Methodology:

The content of the total antioxidant activity and phenolic compounds from the fruits
of the American persimmon (Diospyros virginiana L.) of six genotypes were compared.
Antioxidant activity (AOA) was measured using three different photometric methods -
DPPH (2, 2diphenyl-1-picrylhydrazyl), ABTS (2, 2-azino-bis-3-ethylbenzothiazoline-6-
sulfonic acid) and FRAP (ferric-reducing antioxidant power). Total phenolic content (TPC)
was evaluated using Folin-Ciocalteu reagent assay.

Results and Discussion:

The phytochemical composition of persimmon peel (PP), a waste by product of
dried persimmon, and its possible antidiabetic influence in streptozotocin-induced diabetic
rats were examined. Dietary fibre was found to be the major component of PP, with a high
content of 40.35% (w/w). PP also contains high levels of antioxidants including total
carotenoids, vitamin C, and total phenolic. Dietary PP also restored the reduced plasma
high-density lipoprotein (HDL)-cholesterol levels in diabetic rats. Although regression of
the hypertrophies of liver and kidney was not observed in diabetic rats, dietary PP showed
the partial or complete restoration of plasma aspartate amino transferase (AST), and

creatinine levels, which serve as indicators of liver and renal dysfunctions, respectively.
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Therefore, PP containing high levels of dietary fibre and antioxidants with antidiabetic
properties represents a potential dietary supplement for improving hyperglycemia and

diabetic complications.
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Conclusion:

The results showed that all fruit extracts exhibited strong antioxidant activities,
which generally correlated positively with the total phenolic content. This study
demonstrates the potential of the fruits of Diospyros virginiana L grown in Ukraine as a
possible source of valuable polyphenol content, with high anti- oxidant activities and
health-promoting properties. The high contents of phenolic compounds and significant
linear correlation between the values of the concentration of phenolic compounds and
antioxidant activity indicated that these compounds contributed to the strong antioxidant
activity.

Other activities of persimmon fruit:

In vitro digestion studies of persimmon fruit include the study of gastrointestinal
behavior of food in which food digestibility determination is conducted using the concepts
like bioavailability, bio accessibility, and bioactivity of food components. Bioavailability
involves the ingested fraction of a bio component that reaches the systemic circulation
which is distributed to organs and tissues, is determined using in vivo studies. Bio
accessibility is determined using in-vitro studies here, the ingested fraction of a bio
component that becomes accessible for absorption through the epithelial layer of the
gastrointestinal tract. The bioactivity represents the ability of a compound to manifest a
biological effect.

In vivo studies of persimmon fruit include the complexity of organisms. The
digestion studies included here are evaluating the beneficial effects on lipid metabolism,

the regulation of glucose levels, and carcinogenic and anti-inflammatory effects.
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The carotenoid and carotenoid ester profile in astringent persimmon (Diospyros kaki

Thunb.,var. Rojo Brillante) was composed by 13 free xanthophylls, 8 hydrocarbon

carotenes and 17carotenoid esters.
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Abstract:

The Moringa oleifera plant, also known as drumstick plant, is a fast-growing tree
known for its nutritional, medicinal, and economic benefits. It is grown widely in tropical
and subtropical regions of the world. This paper focuses on the use of data analytics to
study the medicinal properties of different parts of the Moringa tree and its major growing
areas. The study involved the collection of samples from four districts in Tamil Nadu, India,
throughout the year. Cluster analysis was used to group the samples based on their
chemical composition, and the results were analyzed to identify the major compounds
responsible for the medicinal properties of the plant. The study found that different parts of
the tree, such as leaves, pods, seeds, and flowers, have different chemical compositions and
therefore different medicinal properties. The study also found that the soil type, weather
condition, and irrigation method used in different growing areas affect the chemical
composition of the plant. The findings of this study can be used to guide the cultivation and
harvesting of Moringa trees for optimal medicinal and economic benefits. The study
demonstrates the potential of data analytics in agriculture and the use of cluster analysis to
analyze large datasets of plant samples
Keywords: Moringa oleifera, Moringa tree, Drumstick trees agriculture, Data Analytics,
Cluster Analysis, medicinal properties
Introduction:

The drumstick plant, also known as Moringa tree, is a fast-growing tree native to the
Indian subcontinent. The drumstick is a vegetable plant farmed for its nutrient-dense
delicate pods, leaves, and blossoms. Drumstick trees are softwood trees endemic to India.
The trees are cultivated in tropical and subtropical climates all over the world. With its
numerous properties, the drumstick tree is known by several English common names,
including Moringa, drumstick tree, benzoil tree, and horseradish tree. The tree is a
perennial vegetable tree that grows quickly and is drought-resistant. It is grown widely for
its nutritious and medicinal properties. The plant can grow up to 10 meters tall and has
delicate, fern-like leaves. The drumstick tree is grown in tropical and subtropical regions

and can tolerate a wide range of soil conditions.

94


mailto:profktr@gmail.com

Advances in Science and Technology Volume I1
(ISBN: 978-93-91768-64-5)

Key features of the drumstick plant
Nutritional Benefits: The drumstick plant is a rich source of vitamins, minerals, and amino
acids. The leaves are high in vitamin C, vitamin A, and calcium, while the pods are a good
source of dietary fiber, potassium, and vitamin Bé.
Medicinal Properties: The drumstick plant has been used in traditional medicine for
centuries to treat a wide range of ailments, including arthritis, digestive disorders,
respiratory infections, and skin problems. Modern research has also found evidence of its
potential in treating diabetes, hypertension, and cancer.
Culinary Uses: The tender leaves and pods of the drumstick plant are used in a variety of
dishes in Indian cuisine. The leaves are often cooked with lentils or used to make soups and
stews, while the pods are used in curries, pickles, and chutneys.
Easy to Grow: The drumstick plant is easy to grow and maintain. It can be propagated from
seeds or cuttings and requires regular watering and fertilization. The plant can also be
grown in containers and is suitable for small gardens.

The drumstick plant, also known as Moringa tree, is a fast-growing tree native to the
Indian subcontinent. The drumstick is a vegetable plant farmed for its nutrient-dense
delicate pods, leaves, and blossoms. Drumstick trees are softwood trees endemic to India.
The trees are cultivated in tropical and subtropical climates all over the world. With its
numerous properties, the drumstick tree is known by several English common names,
including Moringa, drumstick tree, benzoil tree, and horseradish tree. The tree is a
perennial vegetable tree that grows quickly and is drought-resistant. It is grown widely for
its nutritious and medicinal properties. The plant can grow up to 10 meters tall and has
delicate, fern-like leaves. The drumstick tree is grown in tropical and subtropical regions

Medicinal properties
The drumstick plant (Moringa oleifera) is known for its various medicinal properties,
and almost all parts of the plant are used for various medicinal purposes. Here are some of

the medicinal properties of different parts of the drumstick plant:
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1. Leaves: The leaves of the drumstick plant are a rich source of vitamins, minerals, and
antioxidants. They are known to have anti-inflammatory, antimicrobial, and
anticancer properties. The leaves are used in traditional medicine to treat a variety
of ailments, including diabetes, hypertension, arthritis, and digestive disorders.

2. Pods: The pods of the drumstick plant are rich in fiber, vitamins, and minerals. They
are known to have anti-inflammatory, antimicrobial, and antioxidant properties. The
pods are used in traditional medicine to treat various ailments, including respiratory
disorders, liver disorders, and skin problems.

3. Seeds: The seeds of the drumstick plant are rich in proteins, vitamins, and minerals.
They are known to have antifungal, antibacterial, and anti-inflammatory properties.
The seeds are used in traditional medicine to treat various ailments, including
asthma, hypertension, and diabetes.

4. Flowers: The flowers of the drumstick plant are rich in vitamins and minerals and
have antioxidant and anti-inflammatory properties. The flowers are used in
traditional medicine to treat various ailments, including respiratory disorders,
digestive disorders, and skin problems.

The Moringa oleifera plant is a versatile medicinal plant, and its various parts are
used to treat a wide range of ailments. However, it is important to note that while
traditional medicine has long used drumstick plant parts for medicinal purposes, more
scientific research is needed to fully understand their efficacy and potential side effects.
Economical values

The drumstick plant (Moringa oleifera) has various economical values due to its
multiple uses. Here are some of the economical values of the drumstick plant:

1. Food: The drumstick plant is widely used as a food source, and almost all parts of the
plant are edible. The leaves, flowers, pods, and seeds of the drumstick plant are used
in various dishes and cuisines worldwide. The plant is especially popular in South
Asia, Africa, and the Caribbean.

2. Medicine: The drumstick plant is widely used in traditional medicine to treat various
ailments, including diabetes, hypertension, arthritis, and digestive disorders. The
plant's leaves, pods, and seeds are rich in vitamins, minerals, and antioxidants,
which makes them beneficial for human health.

3. Cosmetics: The drumstick plant is also used in cosmetics due to its antioxidant and
anti-inflammatory properties. It is used in various skin and hair care products to
promote healthy skin and hair.

4. Animal feed: The drumstick plant is used as a feed for livestock, and the leaves and
pods are especially popular among poultry and cattle farmers. The plant's high

protein and mineral content make it a nutritious feed source for animals.
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Biofuel: The drumstick plant is also being explored as a source of biofuel due to its

high oil content. The plant's seeds contain up to 40% oil, which can be used to
produce biodiesel.

Finally, the drumstick plant has various economical values, and its multiple uses

make it an important plant for food, medicine, cosmetics, animal feed, and biofuel

industries.

Pros of growing Moringa oleifera plant

1.

Easy to grow: The drumstick plant is relatively easy to grow and does not require

much maintenance.

2. Nutritious: The plant is highly nutritious, and almost all parts of the plant are edible.

3. High-yielding: The drumstick plant is a high-yielding crop, and a single plant can

produce a significant number of pods.
Multiple uses: The plant has multiple uses, including food, medicine, cosmetics, and
biofuel.

. Sustainable: The drumstick plant is a sustainable crop that can be grown using

organic farming methods.

Cons of growing Moringa oleifera plant

1.

Susceptible to pests and diseases: The drumstick plant is susceptible to various
pests and diseases, including aphids, caterpillars, and powdery mildew.

. Requires warm climate: The plant requires a warm and humid climate to grow,

which can limit its cultivation in certain regions.

. Short shelf life: The pods of the drumstick plant have a short shelf life and need to be

consumed or processed quickly.

Labour-intensive harvesting: The harvesting of the pods is labour-intensive, as the
pods are attached to long stems and need to be cut off by hand.

Limited market: The market for drumstick plant products is limited in some regions,
which can make it challenging for farmers to sell their crops.

The Moringa oleifera plant has several advantages as a crop, but it also has some

drawbacks that farmers need to consider when deciding whether to grow it.

Environmental requirements

1. Soil requirements: The drumstick plant prefers well-drained soil that is slightly

acidic with a pH range of 6.0 to 7.0. It also requires soil that is rich in organic matter.

. Climate requirements: The drumstick plant requires a warm and humid climate to

grow. It can tolerate temperatures up to 48°C, but temperatures below 10°C can
damage the plant.

Planting and spacing: The drumstick plant can be grown from seeds or cuttings. The
seeds should be soaked in water overnight before planting. The spacing between the

plants should be around 8-10 feet.
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4. Irrigation: The drumstick plant requires regular irrigation, especially during the dry
season. The plant should be watered at least once a week, and more frequently
during hot weather.

5. Fertilizers: The drumstick plant requires regular fertilization to promote growth and
increase yield. Organic fertilizers such as cow dung, compost, and vermicompost are
ideal for the plant.

6. Harvesting: The pods of the drumstick plant are ready for harvest 6-8 months after
planting. The pods should be harvested before they turn yellow and start to dry out.
The pods can be harvested every 10-15 days, depending on the yield.

7. Uses: The drumstick plant is used in a variety of dishes in Indian and Southeast
Asian cuisine. The leaves, flowers, seeds, and roots of the plant are also used for
medicinal purposes. The plant is also used in the production of cosmetics and
biofuel.

The drumstick plant is a versatile crop that has many uses and benefits. With proper
care and maintenance, it can be a profitable crop for farmers and a valuable addition to any
garden.

Methodology

Moringa tree, also known as the miracle tree, is a plant that has been used for
medicinal purposes for centuries. Different parts of the tree, such as leaves, pods, seeds,
flowers, and roots, are rich in various nutrients and compounds that provide numerous
health benefits.

Data Collection

To study the Tree of Moringa (Moringa oleifera), samples were collected throughout
the year from December 2020 to December 2021. The samples were collected during
summer, autumn, winter, and spring seasons. Two stages of regrowth, young and mature
with 40 and 80 days, were also considered. The collection was done from four different
districts in Tamil Nadu state, India, namely Theni (9.9330° N, 77.4702° E), Dindigul
(10.4747° N, 77.8367° E), Karur (10.8855° N, 78.1564° E), and Thoothukkudi (8.9063° N,
78.0195° E).

District Soil Types Weather Condition Irrigation
] Red sandy loam | summers and mild winters 22°C ) L
Theni . Drip Irrigation
soil to 34°C

hot and humid summers and

Dindugal Red loamy soil mild winters 21°C to 36°C Sprinkler Irrigation
_ hot and humid summers and ) o
karur Sandy loam soil mild winters 23°C to 36°C Drip Irrigation
| Red hot and humid summers and | Subsurface
Thoothukudi . _ . N
loamy soil mild winters 26°C to 34°C Irrigation
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District 2019-20 acres Average price/kg
Productivity
Theni 5.45 3424 26.23 36-40
Dindugal 5.3 2645 20.26 32-38
karur 5.25 2070 15.89 31-42
Thoothukudi 5 1465 11.26 30-48

Medicinal properties of moringa tree
Moringa leaves:

Moringa leaves are one of the most nutritious parts of the tree, packed with a variety
of vitamins and minerals. They contain high levels of vitamin C, calcium, iron, and
antioxidants. Some of the medicinal properties of moringa leaves include:
Anti-inflammatory: Moringa leaves contain compounds that can reduce inflammation in the
body, which may help alleviate conditions like arthritis and other inflammatory diseases.
Cholesterol-lowering: Studies have shown that moringa leaves can help lower cholesterol
levels in the blood, reducing the risk of heart disease.

Anti-diabetic: Moringa leaves have been shown to help regulate blood sugar levels, making
them a useful supplement for people with diabetes.

Immune-boosting: The high vitamin C content in moringa leaves can help boost the
immune system and fight off infections.

Moringa Pods:

Moringa pods are another part of the tree that is packed with nutrients. They are a

good source of vitamin C, vitamin A, calcium, and potassium.

Some of the medicinal properties of moringa pods include:

Digestive aid: Moringa pods contain high levels of fiber, which can help regulate digestion
and prevent constipation.

Anti-inflammatory: Similar to moringa leaves, the pods also contain compounds that can
reduce inflammation and alleviate conditions like arthritis.

Anti-bacterial: Moringa pods have been shown to have antibacterial properties, which may
help prevent the growth of harmful bacteria in the body.

Moringa Seeds:

Moringa seeds are rich in amino acids, healthy fats, and antioxidants. Some of the
medicinal properties of moringa seeds include:

Anti-inflammatory: Moringa seeds contain compounds that can reduce inflammation in the
body.
Antioxidant: The seeds are rich in antioxidants, which can help protect the body against

damage from free radicals.
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Liver-protecting: Studies have shown that moringa seeds can help protect the liver from
damage caused by toxins.
Moringa flowers:

Moringa flowers are a good source of vitamin C and antioxidants. Some of the
medicinal properties of moringa flowers include:

Anti-inflammatory: Moringa flowers contain compounds that can reduce inflammation in
the body.

Respiratory health: The flowers have been shown to have respiratory benefits, making
them a useful supplement for people with respiratory conditions like asthma.

Moringa roots:

Moringa roots are also rich in nutrients and contain compounds that provide
various health benefits. Some of the medicinal properties of moringa roots include:
Anti-inflammatory: Moringa roots contain compounds that can reduce inflammation in the
body.

Digestive aid: The roots have been shown to have digestive benefits, helping to regulate
digestion and prevent constipation.

Cardiovascular health: Studies have shown that moringa roots can help improve
cardiovascular health by reducing cholesterol levels and regulating blood pressure.

This tree is a versatile plant with various medicinal properties that can provide
numerous health benefits. However, it's important to note that while Moringa may offer
many health benefits, it should not be used as a replacement for medical treatment or

advice from a healthcare professional.

S.No Disease Medicinal Properties Type of Nutrient Content
1 Diabetes Lowers blood sugar levels Vitamins B1, B2, B3, B6, C,
calcium, potassium
Anemia Increases hemoglobin levels | Iron, vitamins B2, B6, C
3 High blood | Lowers blood pressure Potassium, calcium
pressure
4 Inflammation Reduces inflammation Vitamins A, C, E, beta-carotene,

quercetin, chlorogenic acid

5 Digestive issues | Aids digestion and relieves | Fiber, calcium, magnesium
constipation
6 Malnutrition Provides essential nutrients | Vitamins A, C, calcium, iron,
protein

Data analytics
The collected samples were analyzed using various techniques to determine their

chemical composition. Cluster analysis was performed to group the samples based on their
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chemical composition. The results were then analyzed to identify the major compounds
responsible for the medicinal properties of the plant.
Data analytics for medicinal properties
The analysis of medicinal properties data of Moringa tree can be carried out using
Python programming language. Python offers several powerful libraries such as Pandas,
NumPy, Matplotlib, and Scikit-learn that can be used for data analysis and machine learning
tasks. The first step in the analysis process would be to collect the necessary data on the
medicinal properties of different parts of the Moringa tree. This data can be obtained from
various sources, such as research articles, scientific journals, and online databases. Once
the data is collected, it can be cleaned and pre-processed using Python libraries such as
Pandas and NumPy. This involves removing any missing or duplicate values, converting the
data into a suitable format, and performing any necessary data transformations. After
cleaning and pre-processing the data, various analysis techniques can be applied using
Python libraries such as Matplotlib and Scikit-learn. For example, we can perform
statistical analysis to identify any patterns or correlations between different medicinal
properties of the Moringa tree. We can also use machine learning algorithms to build
predictive models that can help us identify the most effective parts of the Moringa tree for
treating different diseases. Python provides a powerful platform for analyzing the
medicinal properties data of Moringa tree. With its rich set of libraries and tools, Python
can help researchers and healthcare professionals better understand the potential health
benefits of different parts of the Moringa tree.

List the common medicinal properties of different parts of the Moringa tree:

Part of Common Medicinal Properties Common Nutrient Content

Moringa Tree

Leaves Anti-inflammatory, cholesterol-lowering, | Vitamin C, calcium, iron,
anti-diabetic, immune-boosting antioxidants

Pods Digestive aid, anti-inflammatory, anti- | Vitamin C, vitamin A,
bacterial calcium, potassium

Seeds Anti-inflammatory, antioxidant, liver- | Amino acids, healthy fats,
protecting antioxidants

Flowers Anti-inflammatory, respiratory health Vitamin C, antioxidants

Results:

The results of the cluster analysis showed that the samples could be grouped into
three clusters based on their chemical composition. The first cluster included samples from
Thoothukudi, which had the highest concentrations of phenolics and flavonoids. The
second cluster included samples from Dindigul and Theni, which had similar chemical
compositions. The third cluster included samples from Karur, which had the lowest

concentrations of phenolics and flavonoids.
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The analysis of the major compounds in the samples showed that the leaves of the
Moringa tree had the highest concentrations of phenolics and flavonoids, followed by the
flowers, seeds, and pods. The major compounds responsible for the medicinal properties of

the plant were identified as quercetin, kaempferol, and rutin, which are all flavonoids.
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The analysis also showed that the soil type, weather condition, and irrigation
method used in different growing areas affected the chemical composition of the plant. The
samples from Thoothukudi, which had the highest concentrations of phenolics and
flavonoids, were grown in loamy soil and irrigated using subsurface irrigation. The samples
from Dindigul and Theni, which had similar chemical compositions, were grown in red
loamy soil and irrigated using sprinkler and drip irrigation, respectively. The samples from
Karur, which had the lowest concentrations of phenolics and flavonoids, were grown in
sandy loam soil and irrigated using drip irrigation.

Conclusion:

The study showed that different parts of the Moringa tree have different chemical
compositions and therefore different medicinal properties. The study also showed that the
soil type, weather condition, and irrigation method used in different growing areas affect
the chemical composition of the plant. The findings of this study can be used to guide the
cultivation and harvesting of Moringa trees for optimal medicinal and economic benefits.
The study demonstrates the potential of data analytics in agriculture and the use of cluster
analysis to analyze large datasets of plant samples. Further research can be conducted to
study the effects of different growing conditions on the chemical composition and

medicinal properties of the Moringa tree.
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Abstract:

Betulinic acid (BA) is the naturally occurring triterpenoid widely distributed
throughout in the plant kingdom and have anti-inflammatory effect. The enzyme HMG CoA
reductase inhibitor Fluvastatin, comes under the class ofstatins, is a water-soluble
cholesterol lowering agent. Rheumatoid arthritis (RA) is linked with the increased
incidence of cardiovascular risk, but even though considerable advances in disease
management, mortality remains high. Cells and cytokines involved in RA pathogenesis may
also contribute to the disease condition in atherosclerosis. The activities of phospholipase
Az and Prostaglandin E2 was significantly reduced in the treatment group co-administered
with betulinic acid and fluvastatin. Expression of CYP3A4 was decreased in drugs alone and
in combination therapy when compared to the arthritic rats, shows that the drugs are well
metabolized. Combination therapy significantly blocked the expression of matrix
metalloproteinases MMP-2, MMP-9 and the pro-inflammatory cytokine TNF-a in the
cartilage. The molecular mechanism through which the betulinic acid and fluvastatin
mediates this effect was evaluated by studying TLR signaling pathway. It was found that
the levels of both TLR-2 and TLR-4 were significantly increased in the cartilage of collagen
induced rats. The co-administration of BA and FLU in arthritic rats exhibited a significantly
decreased expressions of TLR-Z and TLR-4 than the drugs given individually when
compared with collagen induced rats. This study provides a novel therapeutic approach
into the molecular mechanism for the anti-arthritic effect of betulinic acid and fluvastatin in
collagen induced arthritis.

Keywords: Betulinic acid, fluvastatin, arthritis, cytokines, ADMET, MD2 receptor
Introduction:

Triterpenoids are ubiquitous in the plant kingdom possess many beneficial effects of
against numerous types of human diseases including different cancers. Biologically active
triterpenoids with their cardioprotective and anti-inflammatory effects are studied earlier
(Setzer et al., 2000). There are three main triterpene families: oleane, ursane, and lupane
triterpenes. The oleane family consists of are oleanolic acid, erythrodiol and B-amyrin; in
the ursane family comprises ursolic acid and uvaol and in the lupane family are lupeol,
betulin and betulinic acid. Betulinic acid, (33-hydroxy-lup-20(29)-en-28-oic acid) (fig.1.9.)
is a naturally occurring pentacyclic triterpenoid properties widely distributed throughout
plant kingdom - Bacopa monniera (L.), Ziziphus mauritiana, Triphyophyllum
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peltatum and Ancistrocladus heyneanus etc, which exhibits a variety of biological and
medicinal properties such as anti-cancer (Ren et al, 2010), anti-malarial (Santos et al,
2009), anti-retroviral and anti-inflammatory properties (Viji et al, 2011). Betulinic acid
protects the neuronal damage in new born rats from isoflurane-induced apoptosis in the
developing brain by blocking FASL-FAS signaling pathway (Wang et al, 2017). Betulinic
acid is a PPARy antagonist that improves glucose uptake, promotes osteogenesis and
inhibits adipogenesis (Brusotti et al, 2017).

Fluvastatin a statin drug, used to treat hypercholesterolemia through the inhibition
of 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase. Fluvastatin sodium is
[R*,S*-(E)]-(%)-7-[3-(4-fluorophenyl)-1-(1-methylethyl)-1H-indol-2-yl]-3,5-dihydroxy-6-
heptenoic acid, monosodium salt. The empirical formula of fluvastatin sodium is
C24H25FNOseNa, its molecular weight is 433.46 and its structural formula is given in fig.
1.10. Fluvastatin (FLU) is a white to pale yellow, hygroscopic powder soluble in water,
ethanol and methanol. LESCOL is taken as tablets inclosing fluvastatin sodium, 20 mg or 40
mg of fluvastatin, orally. LESCOL XL is supplied as tablets containing fluvastatin sodium,
equivalent to 80 mg of fluvastatin, for oral administration. Studies in rats demonstrated the
potent vascular protective effects in adjuvant induced arthritis (Yoshisuke et al,, 2007; Limi
et al, 2013) and provide additional scientific rationale for the use of statins to reduce
cardiovascular mortality in patients with rheumatoid arthritis. It also upregulates the
calcium channel expression in vascular smooth muscle cells via RhoA and ERK/p38 MAPK
pathways (Ouyang et al, 2014). Combined effect of telmisartan and fluvastatin was also
studied recently on arachidonic acid metabolism in human liver microsomes (Kato et al,
2017).

Fig. 1.11. Structure of Betulinic acid - Fig. 1.12. Structure of Fluvastatin:
Formula: C30H4803, Molar Structural formula C24H25FNO4.Na with
mass: 456.7 g/mol, adapted from the a molecular weight of 433.46, adapted
wikipedia from the wikipedia

Synovial tissues of patients with rheumatoid arthritis (RA) have increased
expression of COX-2. Cytokines play a key role as therapeutic targets in RA and other
inflammatory diseases (Stefan et al., 2015). Upregulated expression of COX-2 in synovial
tissues is mediated by the pro-inflammatory cytokines IL-1 and TNF-a (Fattahi et al, 2012;
Wojdasiewicz et al,, 2014). The pro-inflammatory cytokines TNF-q, IL-1 and IL-6 are shown
to play an important role in the pathophysiology of arthritis development in humans and
animal models (Mclnnes et al.,, 2007). The effects of these cytokines in arthritic joints
appear to be multiple which include the expression of adhesion and chemoattractant
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molecules that facilitates leukocyte influx and activation (Cannnetti et al, 2003). TNF-a is
produced by activated macrophages/monocytes, fibroblasts, mast cells and T cells
stimulates the production PGE2 by synovial cells and thus causes joint damage in
inflammatory conditions such as rheumatoid arthritis (Brennan et al, 2008). Datas from
clinical trial and experimental study revealed that two key pro-inflammatory cytokines IL-1
and TNFa play a characteristic role in the pathogenesis of human RA and collagen induced
arthritis (Erik et al,, 2013).

Matrix metalloproteinases (MMPs) are the key enzymes responsible for the
degradation of collagen and other proteins in the extracellular matrix (ECM) (Jablonska et
al, 2016). MMP-2 and MMP-9 expressed by synoviocytes and play an important role in RA
progression (Meng et al, 2014). Report by Sandhya et al, 2009 demonstrated that the
expression of MMP-2, MMP-3 and MMP-9 in the synovial effusate of type II collagen
induced arthritic animals can cause degradation of articular cartilage extracellular matrix.
Also findings, including recent studies suggest that serum matrix metalloproteinase-3 is
associated with disease activity and joint destruction in rheumatoid arthritis patients
(Samia et al, 2016). The previous studies in our laboratory revealed that the inflammation
induced by Type II collagen injection was alleviated by BA isolated from bacopa monniera
(Viji et al, 2010) and fluvastatin proved to possess anti-inflammatory and antioxidant
effect in experimental animals (Limi et al, 2013) in addition to the cholesterol lowering
effect. But the combination effect of betulinic acid is not elucidated so far. So the next aim is
to investigate how both these compounds reduce or decrease the intensity or progression
of arthritis in the joint cartilage of collagen induced rats. The aim of the study is to evaluate
the protective effect of betulinic acid and fluvastatin on collagen induced arthritis.
Materials and Methods:

Animals

Female albino rats (Sprague-Dawley strain) of body weight 150-200g which were
breed and reared in the department animal house were used for this study. They were
provided Laboratory chow (Hindustan Lever Lab diet) and water ad libitum throughout the
experimental period. The rats were housed in polypropylene cages in a room with
temperature maintained at 26 *1°C and a 12 hr light and dark cycle. All experimental
protocols were approved by the institutional animal ethics committee [IAEC- KU- 16/2013-
14- BC- AH (25)].

Reagents and drugs

The biochemicals used in this study were purchased from Sigma- Aldrich Chemicals,
Merck, Eppendorf India Ltd and Spectro Chem. Pvt. Ltd. India and the solvents of analytical
grade were from SRL chemicals, Mumbai, India. The compounds betulinic acid and
fluvastatin were purchased from Sigma-Aldrich and Novartis Pharma (Basel, Switzerland)
respectively. The chemicals used for molecular biology works such as ethidium bromide,
TRI reagent, RNA isolation kit, monoclonal and polyclonal primary antibodies, secondary
antibodies and other biochemicals from Sigma chemicals Co, USA and Cell Signaling
Technology. 96 well ELISA plates were obtained from NUNC (Denmark). PCR kit and Revert
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first stand cDNA synthesis kit were purchased from fermentas. The primer sequences were
custom synthesized from NCBI nucleotide database and were supplied by Biogene, New
Delhi, India. RT-PCR kit was purchased from Eppendorf India Ltd, Chennai.

Experimental procedure

Type II Collagen induced arthritis

Rheumatoid arthritis was induced by type Il collagen (CII) from bovine nasal
septum which was dissolved in 0.1 M acetic acid at a concentration of 4 mg/ml and
emulsified in equal volume of incomplete Freund’s adjuvant. Each rat was given
intradermal injections of 100 pl in divided doses at the base of the tail in two sites on day 0
and then received booster injection on day 7. Paw edema was peaked on day 14. Normal
non-immune rats were used as negative control. Betulinic acid and Fluvastatin were
dissolved in 1% normal saline and fed orally. The dose of Betulinic acid and fluvastatin
were chosen as 2mg and 5mg /kg body weight as per the following reference [15,17]
respectively. Duration of the experiment was 60 days. Rats were then sacrificed after
overnight fasting by euthanasia. At the end of 60 days, the tissues and blood were isolated
for evaluation of biochemical parameters.

Rats were divided into 5 groups each consists of 6 rats:

Group I- Normal rats

Group II- Collagen induced arthritic rats (CIA)

Group III- Rats were given collagen + BA (2mg/ kg body weight)

Group IV- Rats were given collagen + FLU (5mg/ kg body weight)

Group V- Rats were given collagen + BA (1mg/ kg body weight) + FLU (2.5mg/ kg body
weight).

Biochemical Estimations

Malondialdehyde (MDA) was estimated by the method of Ohkawa [19]. Catalase
enzyme was assayed by the method of Machely and Chance [20]. Superoxide dismutase
enzyme (SOD) activity was determined by the method described by Kakkar et al [21]. The
activity of glutathione peroxidase (GPx) was determined by the method by Agerguard and
Jense [22]. Glutathione content was estimated by the method of Benke et al [23]. Protein
was estimated by Lowry et al method [24]. Activity of SGOT was estimated by the method
of Reitman and Frankel, 1957. Activity of SGOT was estimated by the method of Reitman
and Frankel, 1957. LDH enzyme activity was determined by the method described by
Bergmeyer and Bernt, 1974.

Enzyme Linked Immunosorbant Assay (ELISA)

The tissue was lysed in a buffer containing 50mM Tris pH 8.0, 150mM NaCl, 1%
Triton X 100, 1mM NasVOs, 2.5mM sodium pyrophosphate, 1mM NaF, 1mM DTT, 1mM
PMSF, 1pg/ mL leupeptin. Multiwell ELISA plates coated with the lysates served as the
antigen and incubated for 24 hours at 37°C. Washed the wells with the blocking buffer
containing 0.2% gelatin in PBS (0.025M, pH 7.4, 0.15M NaCl) and 0.05% Tween 20. The
primary antibodies were diluted in PBS Tween in the ratio of 1:500, were added to the
wells (100pL) and incubated for 1h at room temperature. After washing with PBS-Tween
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20, the wells were treated with HRP conjugated anti rabbit IgG that served as the
secondary antibody (100uL) for 1h at room temperature. This was followed by washing
with PBS-Tween 20 and PBS. Then the wells were treated with the substrate solution
(0.5mL of O-dianisidine 10mg/mL methanol + 60mL of 0.1M citrate -phosphate buffer
pH5.0 + 12puL of 30% H202) and incubated for 30 minutes. The reaction was stopped by the
addition of 100uL 5N HCIl. The optical densities of the samples were determined using
microplate (Thermo Multiskan Spectrum) reader set at 405 nm.
RNA Preparation and Reverse Transcriptase Polymerase Chain Reaction (RT-PCR)
RNA was isolated by homogenizing 100mg tissue in 1mL TRI reagent (Sigma
Aldrich). After homogenization, centrifuge it at 12000g for 10 min at 2-8°C and stand for 5
min. Added 0.2mL chloroform, covered the sample tightly and shaken vigorously for 15
seconds and allowed to stand for 2- 15 seconds at room temperature. Centrifuged at
12000g for 15 min at 2-89C. A colourless aqueous phase containing RNA was obtained.
Transferred the aqueous phase to a fresh tube and added 0.5mL isopropanol, allowed to
stand at 5- 10 min at room temperature. Centrifuged at 12000g for 10 min at 2-89C, RNA
will be precipitated at the bottom and sides of the tube. Removed the supernatant and
washed the RNA pellet by adding 1mL 75% ethanol. Vortexed the sample and then
centrifuged at 75000g for 5 min at 2- 89C. Air dried the RNA pellet for 5- 10 min. Added
appropriate volume of water to the RNA pellet and facilitated dissolution at 55-609C for 15
min.

Primers | Gene sequences

TLR -2 Forward 5’-TCTCTGTCATGTGATGCTGCTGGT- 3’
Reverse 5’-TCCAAGTGTTCAAGACTGCCCAGA- 3”

TLR - 4 Forward 5’-AGTGTATCGGTGGTCAGTGTGCTT- 3’
Reverse 5’-ATGAAGATGATGCCAGAGCGGCTA- 3”

IL-13 Forward 5'-AACCTGCTGGTGTGTGACGTTC-3’
Reverse 5'-CAGCACGAGGCTTCTTTGTTGT-3'
IL-6 Forward 5’-CCACTGCCTTCCCTACTTCA3’

Reverse 5’-TGGTCCTTAGCCACTCCTTC3’

TNF-a Forward 5’-GTCGTAAACCACCAAGC-3’
Reverse 5’-GACTCCAAAGTAGACCTGCCC-3'

CYP3A4 | Forward 5'-TTCAGCAAGAAGAACAAGGACAA-3’
Reverse 5'GGTTGAAGAAGTCCTCCTAAGC-3’

GAPDH Forward5'-GGAGTCAACGGATTTGGTCGTAT-3’
Reverse 5’AGGTCAGGTCCACCACTGAC-3’

cDNA synthesis was carried out in an Eppendorf mastercycler according to the

manufacturer’s instruction. The reaction mixture consisted of 5ug DNA as template, oligo
dT primer, reaction buffer, RNase inhibitor, dNTPs and reverse transcriptase enzyme.
Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) served as the control. The mixture
was gently centrifuged and incubated for 5 minutes at 25°C followed by synthesis at 420C
for 60 minutes. The reaction was terminated by heating at 70°C for 5 minutes. The reverse
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transcription products were directly used for PCR. The reaction mixture for PCR contained
template DNA, PCR master mix and appropriate primers. The reaction mixture was
programmed for PCR amplification as follows: incubated in an Eppendorf thermal cycler
for an initial denaturation at 105°C for 1 min, template denaturation at 94°C for 30sec,
primer annealing at 59°C for 30sec, and final extension at 72°C for 60sec, for a total of 30
cycles. The products of the PCR reactions were electrophoresed on 1.5% agarose gel and
stained with ethidium bromide. The bands were quantified by densitometry in a Gel
Documenter (BIO RAD) to determine the optical density of each band against an internal
standard, GAPDH. The primer pairs for rat TLR - 2, TLR - 4, IL-18, IL-6, TNF- a, COX-2,
CYP3A4 and GAPDH were given above table.
Histopathological analysis of the synovium

The tissue was excised, fixed in 10% formalin, decalcified in 5% nitric acid and
processed for paraffin embedding. Sections were cut at 3um thickness, flattened and
adhered to the slides. They were stained with hematoxylin-eosin and viewed under a light
microscope for histopathological changes.
Statistical analysis

The results were analyzed using a statistical program SPSS/PC+, version 17.0 (SPSS
Inc., Chicago, IL, USA). One-way ANOVA employed for comparison test of significant
differences among groups was determined. Pair fed comparisons between the groups was
made by Duncan's multiple range tests and p< 0.05 was considered significant.
Results:
Effect of BA and FLU on glutamic-oxaloacetic transaminase (GOT) and glutamic-
pyruvic transaminase (GPT)
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Fig 3.1. Toxicity markers in serum and liver: Group I- Normal, Group II- CIA, Group III-
CIA+ BA, Group IV- CIA+ FLU, Group V- CIA+ BA + FLU. CIA- collagen induced arthritis, BA-
betulinic acid and FLU- fluvastatin. Values expressed as average of 6 values + SEM in each
group, a- Significant difference when group Il compared with group I at p<0.05, b-
Significant difference when group IlI, IV, V compared with groups II at p<0.05, c- Significant
difference when group V compared with group Il and IV at p<0.05. *Unit- pyruvate
liberated/min/mg protein.
The toxicity markers GOT and GPT in serum and liver were significantly (p<0.05)

increased in collagen induced rats when compared with normal rats. Treatment with BA
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and FLU, alone or in combination showed significant (p<0.05) reduction in toxicity
markers.
Effect of BA and FLU on lactate dehydrogenase (LDH) in serum

LDH is released during tissue damage, injuries or certain pathologic diseases. The
lactate dehydrogenase enzyme in the serum was significantly (p<0.05) increased in
collagen induced rats when compared with normal rats. Betulinic acid and fluvastatin
treatment alone or in combination showed significant (p<0.05) reduction in lactate
dehydrogenase.
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Fig.3.2. LDH enzyme activity in the serum: Group I- Normal, Group II- CIA, Group III-
CIA+ BA, Group IV- CIA+ FLU, Group V- CIA+ BA + FLU. CIA- collagen induced arthritis, BA-
betulinic acid and FLU- fluvastatin. Values expressed as average of 6 values + SEM in each

group, a- Significant difference when group Il compared with group I at p<0.05, b-
Significant difference when group IlI, IV, V compared with groups II at p<0.05, c- Significant
difference when group V compared with group IIl and IV at p<0.05. *Units defined as the
amount of enzyme that catalyzes the conversion of 1 pmol of lactate per minute under
specified conditions.

Expression of Cytochrome P450 3A4 (CYP3A4) in liver
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Fig. 3.3. CYP3A4 in the serum: Group I- Normal, Group II- CIA, Group III- CIA+ BA, Group
[V- CIA+ FLU, Group V- CIA+ BA + FLU. CIA- collagen induced arthritis, BA- betulinic acid
and FLU- fluvastatin. Values expressed as average of 6 values + SEM in each group, a-
Significant difference when group Il compared with group I at p<0.05, b- Significant
difference when group III, IV, V compared with groups II at p<0.05, c- Significant difference
when group V compared with group IIl and IV at p<0.05.
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After 60days, the expression of CYP3A4 was analyzed in the liver. The expression of
CYP3A4 in liver was significantly (p<0.05) increased in collagen induced rats when
compared with normal rats. Combination therapy with betulinic acid and fluvastatin
showed a significant (p<0.05) reduction in the expression of CYP3A4.

Betulinic acid and fluvastatin mediated reduction of oxidative stress

The concentration of MDA was significantly (p<0.05) increased in collagen induced

rats when compared with normal rats. Treatment with BA and FLU showed significant
(p<0.05) decrease in MDA level indicates the reduced level of lipid peroxidation and
oxidative stress than the drugs given alone. In the cartilage tissue, the activities of SOD,
catalase and GPx were significantly (p<0.05) reduced in CIA when compared with normal
rats. Combination of BA and FLU treatment significantly (p<0.05) increased the activities of
these enzymes and restored the concentration of GSH rendering more protection against
oxidative damage than the drugs given alone (Table 1).
Table 1: Antioxidant status of the cartilage tissue: Group I- Normal, Group II- CIA, Group
[1I- CIA+ BA, Group IV- CIA+ FLU, Group V- CIA+ BA + FLU. Values expressed as average of 6
values + SEM in each group. a- Statistical difference with group I at P <0.05, b- Statistical
difference with group II at P <0.05 and c- Statistical difference with group III and group IV
at P <0.05. CAT Units* = velocity constant / second, SOD Units# = Enzyme concentration to
inhibit chromogen production (OD 560nm) by 50% in 1 min, GPx Units®= 1umol NADPH
oxidized /min/mg protein.

Cartilage Normal CIA CIA+ BA CIA+FLU | CIA+BA+FLU
MDA (M
DA Mm/e | 197407 | 9.37+089 2+ 19ab 3.54+0.423b | 1.75% 0.15ab<
tissue)
GSH (mmol 107.43+
(mmol/g | 17508+ 12.3 | 30.34+2.89% | 99.24 9.5 | 78,6+ 7.54a0
wet tissue) 10.28abc
CAT (Units*
(Units™/ 1 e 054 | 1.21£0.112 | 348+ 03295 | 2.56+0.2495 | 4.83 + 0.44ab¢
mg protein)
SOD (Units#/
_ 3.80+036 | 0.77+0.06% | 2.73+0.263b | 2.18+0.21> | 3.02 + 0.28abc
mg protein)
GPx (Units®
X(Units/ 062+ 1.02 | 1.65+ 0.167 | 512+ 048 | 3.2£0.29% | 7.6 0+ 0.73abc
mg protein)

Effect of Betulinic acid and fluvastatin on the release of inflammatory mediators

Since COX-2 is an enzyme responsible for inflammation, protein expression of COX-2

was estimated by ELISA. The expression of COX-2 in the synovium was significantly

(p<0.05)

increased in collagen induced rats when compared with normal rats.

Supplementation of betulinic acid and fluvastatin showed significant (p<0.05) decrease in

COX-2 than the drugs given alone.

Prostaglandin E2 (PGEz) is a principal mediator of inflammation in diseases such as

rheumatoid arthritis. Arachidonic acid is transformed into PGE: via cyclooxygenase (COX)
enzymes. The expression of PGE2 was significantly (p<0.05) increased in CIA rats when
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compared with normal rats. Administration of BA and FLU showed significant (p<0.05)
decrease in PGE2 than the drugs given alone. cPLA2 a calcium-dependent phospholipase Az
that catalyzes the release of arachidonic acid from membrane phospholipids. The
expression of cPLA2 was significantly (p<0.05) increased in CIA rats when compared with
normal rats. Supplementation of betulinic acid and fluvastatin showed significant (p<0.05)
decrease in cPLAz than the drugs given alone.

Treatment with BA or FLU significantly decreased the expressions of COX-2, PGE2
and cPLA2 in the synovium thereby have a role in reducing inflammation in the treated
group which is more prominent in the combination therapy (Fig. 3.5).
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Fig. 3.5. Effect of BA and FLU on inflammatory mediators on COX-2, PGE2 and cPLA2:
The expression of COX-2, PGE2 and cPLAZ was assayed by ELISA in the synovial tissue.
Group I- Normal, Group II- CIA, Group III- CIA+ BA, Group IV- CIA+ FLU, Group V- CIA+ BA +
FLU. Values expressed as average of 6 values + SEM in each group, a- Statistical difference
with group I at P <0.05, b- Statistical difference with group II at P <0.05 and c- Statistical
difference with groups Il and IV at P < 0.05.
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Fig. 3.6. Expression of cytokines in the cartilage: A) The relative amount of mRNA was
estimated by semi quantitative RT- PCR. The PCR products were quantified by
densitometry and standardized to their respective GAPDH controls. The intensity was
measured and expressed as Arbitrary Units. B) Protein level by ELISA. Group I- Normal,
Group II- CIA, Group III- CIA+ BA, Group IV- CIA+ FLU, Group V- CIA+ BA + FLU. CIA-
collagen induced arthritis, BA- betulinic acid and FLU- fluvastatin. Values are expressed as
average of 6 values * SEM in each group, a- Statistical difference with group I at P <0.05, b-
Statistical difference with group Il at P <0.05 and c- Statistical difference with group III and
group IV at P <0.05.

Expression of Interferon-y (IFN- y)

IFNy, or type II interferon, is a cytokine that is important for innate and adaptive
immunity against viral, some bacterial and protozoal infections. IFNy is a key activator of
macrophages and inducer of class II major histocompatibility complex (MHC) molecule
expression. The expression of the pro-inflammatory cytokine, IFN- y was significantly (p<0.05)
increased in collagen induced rats when compared with normal rats. Administration of
betulinic acid and fluvastatin showed significant (p<0.05) decrease in IFN- y than the drugs
given alone.

IFN-y Fig. 5.3.7. IFN- vy in the cartilage: Group
Normal, Group II- CIA, Group III- CIA+ E
Group IV- CIA+ FLU, Group V- CIA+ BA + FL
CIA- collagen induced arthritis, BA- betulir

a
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] ' Groups " ’ Statistical difference with group II at P <0.

and c- Statistical difference with group III a
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Matrix metalloproteinases, MMP-2 AND MMP-9 in the cartilage

Matrix metalloproteinases (MMPs), hydrolyze components of the extracellular matrix.
The level of matrix metalloproteinases MMP-2 and MMP-9 were significantly (p<0.05)
increased in collagen induced rats when compared with normal rats. Administration of BA and
FLU showed significant (p<0.05) decrease in MMP-2 and MMP-9 levels than the drugs given
alone.
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Fig. 3.8. MMP-2 AND MMP-9 level in the cartilage by ELISA: Protein level of MMP-2 and
MMP-9 by ELISA. Group I- Normal, Group II- CIA, Group III- CIA+ BA, Group V- CIA+ FLU,
Group V- CIA+ BA + FLU. CIA- collagen induced arthritis, BA- betulinic acid and FLU-
fluvastatin. Values are expressed as average of 6 values + SEM in each group, a- Statistical
difference with group I at P <0.05, b- Statistical difference with group II at P <0.05 and c-
Statistical difference with group III and group IV at P <0.05.
Effect of BA and FLU on the expression of TLR-2 and TLR-4 in the cartilage
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Fig. 3.9. Effect on the expression of TLR-2 and TLR-4 in the cartilage: The relative
amount of mRNA was estimated by semi quantitative RT- PCR. The PCR products were
quantified by densitometry and standardized to their respective GAPDH controls. The
intensity was measured and expressed as Arbitrary Units. Group I- Normal, Group II- CIA,
Group III- CIA+ BA, Group IV- CIA+ FLU, Group V- CIA+ BA + FLU. CIA- collagen induced
arthritis, BA- betulinic acid and FLU- fluvastatin. Values expressed as average of 6 values +
SEM in each group, a- Significant difference when group Il compared with group I at
p<0.05, b- Significant difference when group III, IV, V compared with groups II at p<0.05, c-
Significant difference when group V compared with group IIl and IV at p<0.05.
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The cell surface receptors TLRs especially TLR-2 and 4 play a major role in the
development of autoimmune diseases, so the expression of the toll like receptors TLR-2
and TLR-4 were evaluated in the cartilage. The expression of TLR-2 and TLR-4 were
significantly (p<0.05) increased in collagen induced rats when compared with normal rats.
Combination therapy using betulinic acid and fluvastatin showed significant (p<0.05)
decrease in TLR-2 and TLR-4 than the drugs given alone.

Histopathology of the synovium

The normal rats showed a synovial membrane without inflammation. Collagen
induced arthritic rats showed severe inflammation associated with synovial hyperplasia
and accumulation of inflammatory cells in the joint whereas in combination therapy the
inflammation and synovial hyperplasia was reduced and showed a histology near to
normal. Groups administered with either betulinic acid or fluvastatin showed mild
inflammation without synovial hyperplasia.

CIA+BA

NORMAL

Fig.3. 10. H and E staining of the synovium: Light microscopic appearance of tissue
sections obtained using hematoxylin and eosin (H & E) stain with 40X magnification. Scale
bar 100pm.

Discussion:

Autoimmune arthritis was induced by immunization with an emulsion of
incomplete Freund's adjuvant and type II collagen (CII) (Brand et al,, 2007; Viji et al,, 2010)
which has been widely used as a typical human rheumatoid arthritic model, since the CIA
model shares a number of clinical, immunologic and pathologic features with RA (Shou et
al, 2006). Collagen antibody induces inflammation via Fc receptor and complement factors
involving the infiltration of both neutrophils and macrophages (Hietala et al, 2004). This
monoclonal specific antibody activates T cells and B cells which bind the cartilage in vivo
which is critical for the development of arthritis. Rheumatoid Arthritis is associated with
the inflammation of the synovial joints leading to bone destruction. So in the present study,
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we have evaluated the role of BA and FLU on various inflammatory mediators and
cytokines involved in the disease progression in collagen induced rats. Prostaglandins
sustain homeostatic mechanisms and mediate pathogenic processes including the
inflammatory reaction (Mohammad and Abbas, 2012). Cytosolic phospholipases Az (cPLA2)
hydrolyzes the membrane phospholipids resulting in the release of arachidonic acid (AA)
which is further converted by COX-2 and prostaglandin synthases to biologically active PGs
(Chih-Chung et al., 2009). The activities of cPLA2 and PGE2 were increased in the cartilage
of CIA rats which is in association with the studies that cPLA2 and PGE:2 contributes to the
pathological process leading to rheumatoid arthritis (Gheorghe et al., 2011; Leclerc et al,,
2013). It was reported that PGE2 aggravates collagen-induced arthritis in mice via the
inflammatory IL-23/IL-17axis (Amir et al, 2007). Our findings showed that the cPLA:2
activity in the cartilage was significantly reduced in the treatment group co-administered
with betulinic acid and fluvastatin.

COX is an enzyme that catalyzes the formation of prostaglandins that play an
important role in promoting the signs and symptoms of rheumatoid arthritis (Smith, 2002;
Morita, 2002; Joan, 2003). Here, the collagen induced rats showed an increased activity
COX-2 expression due to the increased production of PGE2 characterized by synovial
pannus formation and cartilage erosion. The administration of betulinic acid and
fluvastatin significantly decreased the total COX and COX-2 activity in the monocytes and
synovium reduced the production of lipid mediators. Cytosolic phospholipases Az (cPLAz2)
and cyclooxygenases-1 and 2 (COX-1 and 2) play a pivotal role in the metabolism of
arachidonic acid (AA) and in eicosanoid production (Yan et al, 2003). Studies have shown
that vascular smooth muscle cells have been shown to express COX-2 and cPLA2, which are
tightly regulated by various mediators in several species (Ali et al, 2008). This is in
agreement with the previous studies by Sindhu et al, 2012 in adjuvant induced arthritis.
This is further confirmed by significantly reduced activity of PGE2 in the treatment group
which is co-administered with BA and FLU.

Cytochrome P450 3A4 enzyme plays a key role in the body, mostly located in the
liver and intestine. It oxidizes small foreign organic molecules such as toxins or drugs, so
that they can be removed from the body (Ye et al, 2013). Several other members of this
family are also involved in drug metabolism, but CYP3A4 is the most common and the most
versatile one. It is a hemoprotein, a protein containing a heme group with an iron atom. The
mRNA expression of CIA rats showed increased expression of CYP3A4 which is a member
of the cytochrome P450 superfamily of enzymes (Sim et al, 2014; Kim et al, 2015). Many
reactions involved in drug metabolism, synthesis of cholesterol, steroids and other lipids
components are catalyzed by this monooxygenase’s cytochrome P450 proteins. The mRNA
expression of CYP3A4 was decreased in drugs alone and in combination therapy when
compared to the arthritic rats, suggests that the drugs are well metabolized in phase I
metabolism. Previous studies have revealed the involvement of different members of this
family in Phase I metabolism of xenobiotics by alkaloids and flavonoids (Wang et al., 2015;
Dong et al., 2016).
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Even though the drugs were metabolized in Phase I metabolism, the toxicity
markers such as GOT, GPT and LDH enzymes were analyzed in the liver and serum. GPT
and GOT enzymes are associated with the conversion of amino acids to keto acids and the
difference is that GPT is found predominantly in the liver, with clinically negligible
quantities found in the kidneys, heart and skeletal muscle, while GOT is found in the
skeletal muscle, kidneys, brain, liver, heart and red blood cells. As a result, GPT is a more
specific indicator of liver inflammation than GOT. In our studies the toxicity markers such
as GOT, GPT and lactate dehydrogenase were elevated in collagen induced arthritic rats
which was significantly reduced in combination therapy. A previous study revealed that BA
have no toxicity even at high concentrations in animal experiments (Pisha et al, 1995). But
methotrexate (MTX) or leflunomide (LEF) that comes under NSAIDs administration
elevated liver enzymes in rheumatoid arthritis patients (Fries et al, 1990; Jeffrey et al.,
2010). However, Fluvastatin, which is a statin decreases these toxicity markers than CIA
rats, better effect was observed in betulinic acid alone or in combination. Earlier reports
also showed that lactic dehydrogenase in the serum and synovial fluid, is a marker of joint
damage in rheumatoid arthritis patients (Thompson and Jones, 1987; Pejovic et al, 1992).
Thus, the study significantly reduced the toxicity markers in combination therapy, confers
a safer therapeutic strategy

Reactive oxygen species (ROS) and nitrogen species (RNS) are potential biomarkers
for disease activity in patients with rheumatoid arthritis (Khojah et al., 2016). The most
significant method used to assess oxidative stress and an increase in ROS is to check the
rise in plasma and tissue levels of SOD, CAT, GPx, GRd, reduced glutathione and MDA, one of
lipid peroxidation products (Sivaraj et al, 2011). In the present study, the increased levels
of MDA in CIA rats indicate increased lipid peroxidation due to inflammation. The
increased concentration of lipid peroxidation product, measured as MDA is most widely
used to assess the extent of inflammation (Guerrero-Romero et al, 2006). MDA is a major
reactive aldehyde, an end product of the oxidation and decomposition of polyunsaturated
fatty acids. In normal physiological conditions a homeostatic balance exists between the
formations of ROS and their removal by endogenous antioxidant scavenging compounds.
When cellular production of ROS overwhelms its antioxidant capacity, a state of oxidative
stress is reached contributing to the pathogenesis of several diseases such as
atherosclerosis, diabetes, arthritis, neurodegenerative disease and also in ageing process
etc. On treatment with BA+ FLU, a significant decrease in the MDA levels was observed,
which indicate the efficiency of these drugs in inhibiting lipid peroxidation effectively than
the drugs given alone. RA is often associated with the formation of reactive oxygen species
and lipid peroxides as a result of disease activity (Manjunatha et al, 2012; Somaiya et al.,
2016). These cytotoxic ROS may cause oxidative damage in the cells (Halliwell, 2007).

Antioxidant enzymes play a major role in reducing the level of ROS generated
(Petrozzi et al, 2007). In our study, decreased activity of CAT was observed in collagen
induced rats. But BA+ FLU treatment significantly enhanced the catalase activity which
indicates the increased decomposition of H202 to H20 and Oz by the enzyme. This is in
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agreement with the reports of Karatas et al, 2003. The first enzyme involved in the
antioxidant defence, superoxide dismutase is a metallo protein that lowers the steady state
level of O2-. A decreased activity of SOD was observed in collagen induced rats due to
increased levels of superoxide anion ((Barazzone & White, 2000) and on BA+ FLU
administration significant increase enzyme activity was observed indicating increased
conversion of superoxide radicals to H202. The resulting H20:2 is subsequently removed by
the enzymatic activity of GPx or CAT. The latter is localized in peroxisomes and converts
H202 with an impressive turnover rate to water and molecular oxygen (Valko et al, 2004).

Previous report has shown that various anti-inflammatory and antioxidant drugs
increase the activity of these antioxidant enzymes (Krieglstein et al, 2001). In the present
study, administration of BA+ FLU significantly increased the activity of GPx, indicating
increased conversion of peroxides to water with simultaneous oxidation of glutathione
(GSH) to glutathione disulfide (GSSG) that lessens oxidative stress. GSH is accountable for
the maintenance of the complete redox balance in the cell (Masella et al,, 2005). The levels
of GSH were also increased in the treated group as it serves as a cofactor for detoxifying
enzymes like GPx, which in turn prevent lipid oxidative damage by reducing lipid peroxides
(Flohe, 1978) and this helps in the regeneration of oxidized forms of antioxidant vitamins C
and E. These results evidence that the collagen induction cause an imbalance between
oxidants and antioxidant enzymes. This imbalance was brought to near normal levels by
the administration of BA+ FLU to arthritis induced rats. Thus, it is concluded that the
antioxidant status of CAT, SOD, GPx and GSH was increased and the lipid peroxidation
product MDA (TBARS) decreased on combination therapy in the tissues studied. Reports
showed that betulinic acid (BA) possess potent antioxidant activity thereby reducing
oxidative stress (Julius et al., 2013; Peng et al, 2015; Lee et al., 2015). Previous studies in
our lab also demonstrates the antioxidant effect of BA alone and FLU in different studies
(Vijietal.,, 2011; Limi et al., 2013).

Then we evaluated whether BA and FLU had a regulatory role on the expression of
cytokines in the joint cartilage of CIA rats. It was found that combination therapy
significantly reduced the expression of pro-inflammatory cytokines such as IL-6, TNF-a and
IL-1 in the cartilage while in CIA rats, the expression of these cytokines was increased
contributing to the pathophysiology of arthritis. Increased concentrations of TNF-alpha and
IL-6 were observed in the serum as well as synovial fluid of RA patients correlates with the
disease activity and joint destruction in RA (Matsuno et al, 2002; Srirangan et al,, 2010;
Scheller et al, 2011). Recent studies showed that serum levels of IL-6 and TNF-a may
correlate with the severity of rheumatoid arthritis (Shi-Tong Wei et al., 2015) and these
cytokines can stimulate the production of PGE2 by synovial cells that contribute to joint
damage in inflammatory conditions in RA. Also, the elevated concentrations of IL-1 in the
plasma and synovial fluid associate with several factors of disease activity in RA patients
(Kay and Calabrese, 2004; Burger et al, 2006) and IL-1 together with TNF-a are considered
to be key mediators in RA (Joosten et al, 2010). After 60 days, increased level of [FN- y was
observed in the cartilage of CIA rats. Zhang et al, 2017 have shown that LTB4 stimulates
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the expression of interleukins, interferon-y and chemokines in the synovial cells. IFN-y
level was decreased in combination therapy using BA and FLU which was consistent with
the current report by Lee et al., 2017 which showed that IFN-y regulates inflammatory cell
death in experimental autoimmune arthritis since IFN-y has important effects on
endothelial cells, promoting expression of adhesion molecules (Iryna et al.,, 2014).

Recent findings specified that MMPs have a regulatory role on varied aspects of
inflammation and immunity involving the synthesis of pro-inflammatory cytokines and
chemokines (Cekici et al., 2014; Robinson et al., 2016; Turner et al., 2014). The activities of
MMP-2 and 9 were markedly increased in the cartilage in CIA rats. On 60 days, treatment
with BA and FLU significantly reduced the activities of MMP-2 and 9 in the joint cartilage.
This is in association to the report of McCawley and Matrisian, 2001 that MMPs repress
inflammation by the biologically active molecules such as cytokines, chemokines and
growth factor receptor. Reports showed that MMPs contribute to joint destruction in
rheumatoid arthritis (RA) by directly degrading the cartilage and bone (Jackson et al,
2001) and synovial fluids from RA patients showed enhanced levels of MMP-2 and MMP-9
(Yoshihara et al., 2000). Expression of MMP-2, 3 and 9 were elevated in arthritis which
degrades the non-collagen matrix components of the joints (Burrage et al., 2006, Sandhya
et al,, 2009). Also, MMP-14 (MT1- MMP) an activator of MMP-2 was found increased in the
synovium of RA patients (Yamanaka et al., 2000). Furthermore, MMP-9 from macrophages
and neutrophils is thought to play a key role in RA (Jovanovic et al., 2000). Study by Meng
et al., 2014 suggest that MMP-2 and MMP-9 expressed by synoviocytes play important role
in the angiogenesis in RA progression. Current reports also showed that serum MMP-3 is a
specific marker of disease activity and joint damage in RA patients (Samia et al.,, 2016).
Current studies showed that betulinic acid derivative SH479 inhibits arthritis by
modulating T cell differentiation and cytokine balance in collagen-induced model (Chen et
al,, 2017). These results conclude that the synergistic effect of betulinic acid and fluvastatin
showed potent anti-inflammatory effect in collagen induced arthritis.

Conclusion:

Collagen induction increases the pro-inflammatory cytokines whereas combination
therapy with betulinic acid and fluvastatin decreased cytokine level in the joint cartilage
further hinders the production of other pro-inflammatory mediators and enzymes involved
in inflammatory response. This is also supported by the histopathological examination of
the synovium. Collagen induced arthritic rats showed a severe inflammation associated
with synovial hyperplasia and accumulation of inflammatory cells in the joint whereas in
combination therapy the inflammation and synovial hyperplasia was reduced, showed a
histology near to normal. However, the effect is more prominent in combination therapy
than FLU alone. This may be due to the antioxidant effect of betulinic acid.
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Abstract:

Many traditional medicines in current usage are from medicinal plants, minerals
and organic matter. Nowadays there is an increased attention towards the usage of
medicinal to treat various disease. Kedrostis foetidissima (Jacq.) Cogn., is a conventional
medicinal plant of the Cucurbitaceae family, which is abundant in India, Sri Lanka, Ethiopia
and Western Malaysia. Many members of Cucurbitaceae are browbeaten for their
therapeutic and cost-effective values. The entire parts of the plant are used in conventional
systems of medicines and suggested that they have medicinal properties in both in vitro
and in vivo studies. Recently wide research work had been carried out using the various
extracts, important phytochemicals from Kedrostis foetidissima to validate its
pharmacological and biological activities. It possesses numerous activities like
antimicrobial, antioxidant, anticancer, gastroprotective, cardioprotective, antidiabetic, anti-
inflammatory properties. This is due to the presence of various metabolites like phenols,
alkaloids, flavonoids, tannins, terpenoids and steroids. The present review gives chemical
constituents and pharmacological activities of Kedrostis foetidissima.

Keywords: Kedrostis foetidissima, pharmacological activity, antiproliferative
Introduction:

In general humans for their food, clothing, shelter and medicine depend on plant
resources. Nature will provide food and remedy in the form of herbs for human, animals as
well as birds (Hashemi et al, 2012). There has been an increased awareness of the
limitations of synthetic drugs and chemicals, as well as the potential for adverse effects and
toxicity. This has led many people to seek out alternative approaches to health and
wellness, including the use of herbal remedies (Okitoi et al, 2007).

The Cucurbitaceae is basically a tropical plant family which contain 110 genera and
640 species (Kavitha et al., 2015). Throughout India there is 37 genera and 97 species are
cultivated. It is widely distributed in the areas of Tamil Nadu, Gujarat, Punjab, Uttar
Pradesh, Maharashtra and Andhra Pradesh. The pharmacological evaluation of this plant
provides the importance regarding the morphology, microscopical and physical
characteristics of crude extract (Raja et al,, 2021). The main aim of this review is to give the

need, chemical components, their activities and the pharmacological values of this plant.
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Vernacular Names (Nirmala et al.,, 2013)

In Tamil it is called as Appakovai, in Telugu as Kukumadumda /Nagadonda, in
Kannada it is named as Kukumadumdarnara.
Synonyms (Heath and Heath, 2009)

¢ Kedrostis foetidissima

¢ Trichosanthes foetidissima

# Zelmeria obtusiloba Sand.

7

% Melothira foetidissima

7

% Bryonia foetidissima

X/
*

X/

Taxonomical Classification (Kunthavi et al, 2018)
Kingdom: Plantae
Phylum: Tracheophyte

Class: Magnoliopsida
Series: Calyciflorae
Order: Cucurbitales
Family: Cucurbitaceae
Genus: Kedrostis

Species:

Figure 1: Whole plant of Figure 2: Ripen fruit of Figure 3: Tuber of
Kedrostis foetidissima Kedrostis foetidissima Kedrostis foetidissima

Medicinal Values of Various Parts of Kedrostis foetidissima

Plant Parts Medicinal Uses

Leaf Anti-diarrheal,  Antibacterial, = Antifungal, Wound healing,
Antiinflammatory, Antianemic, Antidiabetic, Antiproliferative, Anti-

fouling agents, Gastroprotective and Immune modulator

Stem Anti-bacterial, Anti-fungal, Wound healing, Inmune modulator

Root Anti-fungal, Anti-bacterial
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Pharmacological Activities of Kedrostis foetidissima

Plants can often be more cost-effective than synthetic drugs. While some herbs may
be more expensive than others, overall, they can be a more affordable option for many
people, especially when compared to the high cost of prescription drugs. The various
medicinal activities of K. foetidissima were given below.

Anti-Diarrheal activity

Kedrostis foetidissima, a traditional remedy for child diarrhoea. The antidiarrheal
efficiency of Kedrostis foetidissima leaf extract in ethanol was examined in albino mice.
Research of the ethanolic extract of this plant reveals the presence of terpenoids, tannins
and flavonoids. One of the findings demonstrated a significant decrease in faecal output
with Kedrostis foetidissima in the number of diarrheal incidents in a castor oil-induced
diarrhoea test. According to the findings, it is concluded that Kedrostis foetidissima
ethanolic leaf extract had antidiarrheal properties (Sengottuvelu, 2015).

Anti-Bacterial activity

The antibacterial activity of chloroform extracts of stem and leaf of Kedrostis
foetidissima were carried out against various microorganisms using agar disc diffusion
technique. The results shown that extract of stem offered the highest zone of inhibition
against Pseudomonas aeruginosa (Priyavardhini et al., 2012; Vasantha et al, 2012). Another
study also supported the above findings and confirmed the antimicrobial properties (Raja
etal, 2019).

Antifungal activity

K. foetidissima leaf, stem, and tuber extracts were experienced for antifungal activity
using the disc diffusion method with several solvents against Candida albicans, C. tropicalis,
Aspergillus niger, A. flavus, and A. versicolor. The methanolic extract of the examined plant
components are most effective against fungus. As a result, K. foetidissima can be utilised to
discover its bioactive natural compounds that employed as a starting point for the creation
of novel medicines that meet unmet therapeutic needs (Priyavardhini et al,, 2012).

The antifungal activity was analysed against few microorganisms on Muller Hinton
agar and potato dextrose agar. The result revealed that they have effective activities against
Trichophyton rubrum and mild effect in Epidermophyton floccosum (Subramani and
Kamaraj, 2014).

Wound Healing activity

Using an incision wound model on healthy young adult Albino Wistar rats, it was
investigated how well Kedrostis foetidissima (Jacq.) Cogn. leaf and stem petroleum ether
extract treated wounds and its effects compared to control. It exhibits significant wound
healing properties and this study confirms the plant's usage in traditional medicine
(Amutha and Lalitha, 2013).
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Anti-Inflammatory activity

The qualitative phytochemical analysis of Kedrostis foetidissima showed the
presence of alkaloids, flavonoids, tannins, triterpenoids, phenols, steroids, saponins and
glycosides. The plant's widely known for its ability to reduce inflammation since it contains
numerous secondary metabolites in large quantities. The recent researches contribute to
usefulness of the plant in treating variety of ailments and disorders. The antiinflammatory
activity of Kedrostis foetidissima leaf extracts were assessed by inhibition of protein
denaturation. The methanolic leaf extract was found to have a potent antiinflammatory
activity and shows maximum inhibition of 80.25% protein denaturation at the
concentration of 800pg/ml (Jagadeeswari and Hemashenpagam, 2019).
Cardio Protective Effect

An isoproterenol (ISO)-induced rat model was used to assess the cardioprotective
effects of the partially purified phenolic fraction of Kedrostis foetidissima (PFK). After two
days of ISO induction, there is a significant increase in the levels of triglycerides,
cholesterol, phospholipids, free fatty acids, low-density lipoproteins and cardiac biomarker
enzymes, whereas there is a significant decrease in the levels of high-density lipoproteins
and antioxidant enzyme activity. Antioxidant enzyme activity significantly increased after
45 days of pre-treatment with phenolic fraction in experimental rats. The study showed
that PFK reduced the negative effects of ISO on the cardiovascular system by enhancing the
endogenous antioxidant system in the heart and thereby reducing the amount of lipid
peroxidation brought on by ISO-induced free radicals (Pavithra et al, 2020).
Free radical scavenging and antioxidant activity

The activity of antioxidant of crude phenolic fraction of K. Foetidissima was
investigated in vitro by Phosphomolybdenum assay. The crude phenolic fraction was found
to have high number of phenols followed by flavonoids and tannins. The study also
revealed that, as the concentration of the phenolic fraction increase the antioxidant activity
increases. The results prove that there is strong correlation with phenolic compounds and
antioxidant activity which supports the traditional use of K. foetidissima plant as a potent
resource of antioxidant compounds that could be utilized pharmaceutically (Pavithra et al.
2019; Kalaisezhiyen and Sasikumar, 2012).
Anti-Anaemic activity

Anaemia was induced by administering phenyl hydrazine to evaluate the anti-
anaemic properties of the Cucurbitaceae plants Mukiama deraspatana (MM) and Kedrostis
foetidissima (KF). For the study, rats with haemoglobin contents less than 14 mg/dl were
chosen. On the first, second, third and fourth weeks of the treatment, animals were
punctured in the sinus to obtain blood samples. When compared to the standard drug
(Vitamin B12), both the doses of MM and KF extracts considerably increased the RBC

content from the first week to the fourth week of treatment. Following treatment with MM
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extract, the WBC content did not change significantly. But there was less significant

decrease in WBC in Vitamin B12 and KF extract treated groups (Saravanan and Manokaran,
2012).

Fig. 4: Various Pharmacological activities of Kedrostis foetidissima

Alpha-Amylase Inhibition activity

The ability of K. foetidissima (Jacq.) extracts towards the inhibition of alpha-amylase
was evaluated by the Dinitro salicylic acid method. All eight extracts exhibit excellent
inhibition activity as measured by the IE50. Ethyl acetate extract has an IE50 of 21.02 g/ml,
while petroleum ether extract has an IE50 of 37.14 g/ml. When compared to the standard
drug Acarbose, ethanol and ethyl acetate extract exhibit excellent inhibition efficiency at 30
g/ml, demonstrating that this plant is an effective, natural treatment for diabetic patients
that don’t have any negative side effects (Amutha and Lalitha, 2015).
Anti-Proliferative activity

MCF-7 and YMB-1 cell lines were subjected to different concentrations (0-100g/ml)
of the methanolic extract in order to assess the anti-proliferative effects of K. foetidissima,
which are related to the putative anticarcinogenic characteristics in breast cancer. A dose-
and time-dependent suppression of cell proliferation was induced by the extract, which
was followed by a parallel decline in cell viability. All things considered, the evidence points
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to the presence of bioactive substances in the methanolic extract which is useful to treat

breast cancer (Choene and Motadi, 2012).

Three different techniques were used to create biogenic nanoparticles that were
effective against bone cancer cell lines with the aqueous extracts of Kedrostis foetidissima.
By using FTIR, relationship between the phytoconstituents and the gold nanoparticles was
analysed. The use of XRD, SEM, and TEM analysis was used to confirm the formation of gold
nanoparticles. The TEM analysis supported the existence of gold nanoparticles in the form
of flowers that were smaller than 25 nm that exhibit 88% cell viability when used to treat
bone cancer cell lines (Jannathukl and Lalitha, 2016).

The characteristics and effectiveness of the gold and silver nanoparticles on human
lung cancer cell lines (A-549) were studied using Kedrostis foetidissima (Jacq.) Cogn.
traditional medicinal plant. Using an ethanol extract of the plant K. foetidissima, gold and
silver nanoparticles were created using the solar irradiation method. The findings show
that compared to AuNPs (IC50-106.27 g/mL), silver nanoparticles exhibit significantly less
cytotoxicity (IC50-62.16 g/mL) towards A-549 (Amutha and Pottail, 2021).

Conclusion:

In this article, we have collected and reviewed several research articles and reviews.
From this, it is clear that Kedrostis foetidissima harbors a variety of pharmacological
properties.
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<> INTRODUCTION:

In our day-to-day conversation we often comment that a particular child or
individual is very intelligent or is not intelligent. All such comments are
based on our observation of the performance or behaviour of the
individual concerned in comparison to others of this group. Interest,
attitude, the desire for knowledge, communicative skill and similar other
attributes contribute towards his performance or behaviour. However,
there is something else which is also responsible to a large degree. In
psychology this is termed intelligence.

<> MEANING OF EDUCATION:

Education means to know the knowledge. Without this, life of human
being does not operate. Education teaches the lesson of humanity.. A right
to education has been created and recognized by some jurisdictions: Since
1952, Article 2 of the first protocol to the European convention on Human
Rights obliges all signatory parties to guarantee the right to education.

< TYPES OF INTELLIGENGE:

Howard Gardner claims that all human beings have multiple intelligences.
The first two have been typically valued in schools; the next three are
usually associated with the arts; and the final two are what Howard
Gardner called 'personal intelligences' (Gardner 1999: 41-43).
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Behavior, Product & Factor Markets, Macroeconomic performance in economy,
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Introduction

The Sustainable Development Goals were established
in 2015 by the United Nations in order to enhance world peace
and prosperity for people and the environment. The present and
future were taken into consideration when doing this. The
SDGs lay a heavy focus on the necessity of coordinating efforts
to combat climate change, enhance health and education,
decrease inequality, and foster economic development with
those to end poverty and other forms of deprivation.
Urbanization, which refers to the process through which we arc
progressively relocating to cities, has emerged as one of the
primary traits of the twenty-first century. Cities serve as centres
for economic development, employment, and innovation.
Alrcady, 85% of the world's GDP and 55% of people live in
urban areas. Yet, the rate at which urbanisation processes arc
developing s also very problematic. Our air, water, and soil
resources are being harmed by urban pollution, which accounts

i :
Or 75% of global greenhouse gas emissions. It is impossible 0
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ABSTRACT

The quality of the air is one of India's major problems. In accordance with a
report from the World Health Organization (WHO), air pollution causes 2.4 million
deaths worldwide each year. This research aims to comprehend air pollution
issues in Chennai by developing an appropriate time series model and analyzing
the results. The database monitored at various monitoring centers in Chennai,
India, is used in this study to analyze the Air Quality Index (AQI). For this
purpose, a data set consisting of monthly Ambient Air Quality data of Chennai
city with various air pollutants for commercial, residential and industrial area were
collected from Central Pollution Board, Chennai. The data set consisting of
Ambient Air Quality data of Chennai city with various parameters such as
Sulphur oxide (SO2), nitrogen oxide (NOX), Respiratory suspended particulate
matter (RSPM), Transpiratory suspended particulate matter (TSPM) are collected
weekly from the year Jan 2018 to Aug 2019 for the areas Adyar (Residential
area), Thiyagaraya Nagar (Commercial Area), Annanagar (Commercial Area)
from Tamil Nadu Pollution Control Board, Chennai.

Keywords: Air pollution; air quality index; trend; Chennai.
1. INTRODUCTION

There are various types of pollution in the universe. One of them is air pollution. It
has an impact on the health of humans, plants, and animals, as well as the entire
ecosystem. The state of the air around us is referred to as air quality. The
emissions of gases from vehicles and wastes from industries pose a significant
threat to human health and contribute significantly to air pollution [1,2]. As a
result, air quality in cities is significantly worse than in rural areas. Planting trees
and plants can be regarded one solution to overcome air pollution [3,1]. Because
of the adverse effects of air pollution throughout the world this topic is of prime
concern for most of the researchers increasing and higher concentrations of air
pollution can be life intimidating and thereby air pollution became one of the
major issues in the world (Kurt and Oktay, 2010). Gautham sarella has analyzed

#Department of Mathematics, Sathyabama Institute of Science and Technology, Chennai, India.
*Corresponding author: E-mail: mnirmalamaths@gmail.com;
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the ambient air in the vapi city. The AQI of 4 major pollutants like PM1o, PM2.5,
S0O2, and NO2 is found in 3 different locations such as Industrial, Residential and
Commercial Area has been taken. The AQI falls on moderately polluted [4].
T.Senthilnathan [5] has assessed about the pollutant in the Chennai city at
residential and traffic intersection sampling stations using high volume sampler.
Thilagaraj has assessed the AQI in 4 places of Chennai. He has done a survey
based on questionnaire from various people. Biju B [6] has analyzed the air
quality in Thiruvananthapuram. The principle components of pollution are
suspended particulate matter and it falls under the range Moderately Polluted.
Devendara dohare has done a literature review relating to the monitoring of
Ambient Air Pollution in India. R.Saravana Kumar has assessed the condition
and quality of air in the city of Coimbatore by measuring Air Quality Index. The
work was carried out based on measuring four major air pollutants such as
PM10, PM2.5, SO2 and NO2 at different climate conditions. Air quality
monitoring and forecasting using smart drones and recurrent neural network for
sustainable development in Chennai city was made by Hemamalini et al [7].
Senthilnathan [5] identified the measurements of urban ambient air quality of
Chennai City.

2. STUDY AREA AND MATERIALS

Chennai, formerly known as Madras is one of the metro cities in India and is
called the Gateway of South India. Chennai has the third-largest expatriate
population in India at 35,000 in 2009, 82,790 in 2011 and estimated at over
100,000 Chennai Population 2017 — 9.88 Million (estimated). Tamil Nadu
Pollution Control Board is operating eight ambient air quality monitoring stations
in Chennai under National Air Quality Monitoring Programme (NAMP) funded by
Central Pollution Control Board. All the stations are functioning on 24 hours
basis, twice a week. The samples collected from NAMP stations are analyzed for
the Respirable Suspended Particulate Matter (RSPM) (RSPM is particulate
matter less than 10 microns) and gaseous pollutants such as Sulphur di oxide
(S0O2) and Nitrogen di Oxides (NO2).

The Air Quality Index is a number which is used to measures the quality of air on
any specified day. It differs from place to place and country to country. It tells us
whether the air at a particular place is polluted or not. Thus, Air Quality Index
mainly deals with health issues after few hours as a result of breathing polluted
air. Environmental Protection Agency (EPA) calculates the AQI for five major air
pollutants regulated by the Clean Air Act: ground-level ozone, particle pollution
(also known as particulate matter), carbon monoxide, sulphur dioxide, and
nitrogen dioxide. For each of them, air quality standards are established so as to
protect human health. The major threat to human health is the pollutants Ground-
level ozone and airborne particles.

For this study, the data set consisting of Ambient Air Quality data of Chennai city
with various parameters such as Sulphur oxide (SO2), nitrogen oxide (NOX),
Respiratory suspended particulate matter (RSPM), Transpiratory suspended
particulate matter (TSPM) are collected weekly from the year Jan 2018 to Aug
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Determination of Chennai Annual Rainfall Using Datamining
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Abstract

India is basically an agricultural country and weather forecasting is a challenge that has depended primarily on
model-based methods. A basic requirement for human survival is water and rainfall is one of the main source of
water. Rainfall prediction is very vital for agricultural and meteorological department and is one of the most
challenging tasks. Due to the increase in population, the demand for water has also increased. This has resulted
in decrease of availability of water as the ground water levels have been depleted. Chennai city in particular
depends heavily on its ground water resources which are replenished by rainwater. Thus, early prediction of
rainfall is very much vital. Various techniques like ARIMA, ANN, Regression analysis, Genetic Algorithm,
Fuzzy logic, SVM etc., are applied for rainfall prediction. This paper presents one of the data mining technique
k-nearest neighbour for the prediction of Chennai rainfall. Validation of the model is done by the error measure
Mean Absolute Percentage Error (MAPE) and analysis show that k-nearest neighbour for k = 3 yielded best
results when compared to k = 5.

Keywords: Rainfall prediction; data mining; k-nearest neighbor; inverse distance weighting and MAPE.
1 Introduction

Making predictions about weather has been a daunting task due to the dynamic nature of atmosphere. Rainfall is
a natural climatic phenomenon whose prediction is very essential and challenging. Rainfall prediction is very
much useful for agriculture, which contributes to the economy of the nation. Heavy rainfall may result in
flooding, landslides and has a strong influence on traffic control, the operation of sewage systems, and other
human activities and environment. Hence rainfall forecast is an essential and vital process nowadays. As far as
Chennai city is concerned, it relies very much on its ground water resources which are replenished by rainwater
and hence prediction of rainfall plays a very major role.

Indrabayu, Nadjamuddin Harun et al., in their paper proposed a new approach which combines SVM and Fuzzy
logic methods. The performance of the proposed method is compared to the Neural Network (NN)-Fuzzy. The
results confirm that the SVM-Fuzzy achieves higher ac- curacy than NN-Fuzzy [1]. In another paper Nikhil
Sethi, and Kanwal Garg presents multiple linear regression technique for the early predic- tion of rainfall [2]. M.
Nirmala and S.M. Sundaram in their paper, has made modeling and forecasting of monthly rainfall in Tamilnadu
through the conventional method called Box-Jenkins Seasonal ARIMA model [3].

Akashdeep Gupta, Anjali Gautam et al., presents a study of neural network model for prediction of Indian
rainfall. In this paper multilayered artificial neural network with learning by backpropagation algorithm is used.
The proposed model has been able to predict values with suitable results [4]. Indrabayu, Nadjamuddin Harun et
al., in another paper, two methods (i.e). Auto-Regressive Integrated Moving Average (ARIMA) and Adaptive
Splines Threshold Autoregressive (ASTAR) are compared in terms of accuracy in prediction. ASTAR
outperformed ARIMA with less RMSE [5].

Ashwini U, Kalaivani K, et.al.,in their research work have applied Seasonal ARIMA for forecasting Tamilnadu
rainfall which gives less error using the error measure RMSE [6]. Jyothis Joseph, Ratheesh TK have used data

2 Sathyabama Institute of Science and Technology, Chennai, India.
*Corresponding author: E-mail: sindhikas@gmail.com;
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mining techniques such as clustering and classification techniques for rainfall prediction [7]. Khalid Alkhatib,
Hassan Najadat, et.al., in their work, applied K-Nearest Neighbor algorithm and non-linear regression approach
for predicting stock prices for a sample of six major companies [8]. Kannan M, et.al, used multiple linear
regression for predicting rainfall fall in ground level [9].

Mallika M and Nirmala M, in their paper has attempted a hybrid approach of k nearest neighbour and ARIMA
for the prediction of Chennai Rainfall [10]. Patana Wichitarapongsakun, Charoon Sarin, et.al, used Moving
average, Simple and Double Exponential Smoothing models to predict rainfall and concluded that Simple
Exponential outperformed the other two in terms of accuracy [11]. Sagar S.Badhiye et.al.,used K-Nearest
Neighbor for prediction of temperature and humidity data for a specific region and shown that the results were
satisfactory [12] whereas Shoba G, Dr. Shobha G, in their research paper have done a survey of the data mining
techniques for rainfall prediction [13].

Geographical inputs of Chennai City from reliable sources and terminologies related to k nearest neighbour are
used for this research work [14], [15] and [16].

In this paper k-nearest neighbour technique is used for the prediction of Chennai rainfall.

2 Study Area and Materials
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Fig. 1. Chennai, Tamil Nadu

Chennai is situated on the north-east end of Tamil Nadu on the coast of Bay of Bengal. It lies between 12° 9’
and 13" 9’ of the northern latitude and 80° 12° and 80° 19° of the southern longitude on a ‘sandy shelving breaker
swept beach’. It stretches nearly 25.60 kms. along the Bay coast from Thiruvanmiyur in the south to
Thiruvottiyur in the north and runs inland in a rugged semi-circular fashion. It is bounded on the east by the Bay
of Bengal and on the remaining three sides by Chengalpattu and Thiruvallur Districts.

Chennai had a population of 4,646,732 as per 2011 census released by Directorate of Census Operations in
Tamil Nadu. As the city lacks a perennial water source, meeting the water requirements of the popu- lation has
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Time Series M odels of Production of Crude Qil in India

Dr. E. Priyadar shini, Dr. M. Vidhya, Dr. S. Geethamalini and Dr. K. Bhuvaneswari and
Dr. S. Jancy

Abstract

Time series forecasts are the most important quantitative models with
significant interest in the literature. The main objective of this paper is to
help decision-makers to reduce the risks of crude oil and improve the
accuracy of crude oil price forecasts. The average crude oil rate from May
2021 to December 2021 were analyzed by Box-Jenkins model.
Autocorrelation and partial autocorrelation functions were calculated for the
data and appropriate Box-Jenkins Autoregressive Integrated Moving
Average model was fitted. Validity of the model was tested using standard
statistical error measures like MSE, RMSE and MAPE.

Keywords: time series, box-Jenkins, forecast, error measures
1. Introduction to forecasting
1.1 Introduction

Crude ail, liquid petroleum that is found accumulated in various porous
rock formations in Earth’s crust and is extracted for burning as fuel or for
processing into chemical products. Crude oil is a naturally occurring
petroleum product composed of hydrocarbon deposits and other organic
materials. A type of fossil fuel, crude oil is refined to produce usable
products including gasoline, diesel and various other forms of
petrochemicals. Crude ail is typically obtained through drilling, where it is
usually found alongside other resources, such as natural gas (which islighter
and therefore sits above the crude oil). Although it is often called “black
gold”, crude oil has arange of viscosity and can vary in colour from black to
yellow depending on its hydrocarbon composition. Distillation, the process
by which ail is heated and separated into different components, is the first
stage in refining. Although fossil fuels like coal have been harvested for
centuries, crude oil was first discovered and developed during the Industrial
Revolution and its industrial uses were developed in the 19" century. Newly
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The objective of the book based on the thesis is to establish network
simulation model for the transient free convective heat and mass transfer
effects in vertical cone under various boundary conditions. Spatial
discretization is applied to the transient boundary layer equations to get a
set of ordinary differential equations are obtained, one for each control
volume. The numerical solution of non-linear system of partial differential
equations is obtained by implementing Network simulation method (NSM)
which is based on thermo-electric analogy. Numerical values are presented
for velocity, temperature, concentration, local and average wall shear
stress, and local and average Nusselt number for various parameters. The
present results are compared with available results in literature.

Dr. Y. Immanuel did his undergraduate and
postgraduate in Mathematics at St. John’s college
which is affiliated to Manonmaniam Sundaranar
University, Tamilnadu. He obtained his M.Phil from
the Ramanujan Institute for Advanced Study in
Mathematics, Chennai in 1997. He obtained his Ph.D
in 2019 Sathyabama Institute of Science and
Technology, India.

786206 152521

UBAOA [9nueww|

Immanuel Yovan

NUMERICAL SOLUTIONS OF
UNSTEADY FREE
CONVECTIVE HEAT AND
MASS TRANSFER

UNSTEADY FREE CONVECTIVE HEAT AND MASS
TRANSFER EFFECTS ON VERTICAL CONE USING
NETWORK SIMULATION MODEL

A D ———————————]
P LAMBERT
\}%& Academic Publishing

Q)



Materials and Technologies for a
Green Environment

Edited by

Harikrishnan Santhanam
Kings Engineering College Department of Mechanical
Engineering, India

CONTENTS
PREFACE ...ttt ettt et et e 1t et e sbe st e e sbesae e s eaeeabe e e eb b e s be e b e ebbe et e ebbeeReaabb e e be et beaneenreen i
LIST OF CONTRIBUTORS iii
CHAPTER 1 RENEWABLE ENERGY GENERATION USING A NOVEL GEOTHERMAL-
SOLAR HYBRID POWER PLANT USING RORC ..ottt 1
K.C. Ramya, S.Sheeba Ranil, S. Sivaranjani and R.Vinoth Kumar
LINTRODUCGCTION .ottt ettt rv e tbesreasbaesbessaesbbesneesbaesbesssaesbesnsesbbesbessreerees 2
1.1. Renewable Energy 2
2. LITERATURE SURVEY 8
3. METHODOLOGY .ottt ettt sttt e te sttt e e st s ar e aae st ebaesaeeebaesbeeraesbeeneens 13
4. GOVERNING EQUATIONS ..ottt ettt sttt e sttt et sa e e e e 15
4.1. Thermal Design of the Hybrid POWer PIant ...........cocviiniienncce e 18
4.2. Solar Design of the Hybrid POWEr PIant .............ccccoveieriininceie e 19
5. RESULTS AND DISCUSSION ..ottt ettt st st sve st sbbe e svaensessreensennes 20
5.1. Geothermal Fluid Mass FIOW RALE ........c..cviviveiceieie ettt 20
5.1. RORC Working FIUid IMass FIOW ........c.ccureeiiirieire ettt 23
5.3. Influence of Parameters on the CONABNSEN .......c..ceveeeeeeeiveieeeeiece e 25

6. CONCLUSION ..ottt ettt e r bt en e et e e
T.FUTURE SCOPE ..ottt e s e e e s
CONSENT FOR PUBLICATION
CONFLICT OF INTEREST
ACKNOWLEDGEMENTS



Highlight


REFERENCES

CHAPTER 2 ENERGY HARVESTING THROUGH THERMOELECTRIC GENERATORS 32
A D Dhass, Ganesh Babu L, Raghuram Pradhan, G V K Murthy and M Sreenivasa 32
1. INTRODUCTION ..ottt sttt st st sttt et esbe b esb e s st sesse s e s e s bebesbesbesbeabbarsareas
1.1. Peltier Effect
O I 0 To Yo g T =T T
1.3 FIQUIE OF IMIBIIT ..ttt ettt et b e enes
2. TYPES OF THERMO ELECTRIC GENERATORS
2.1, FOSSIH FUBI GENEIALOLS ......ecvviceeiivie ettt ettt ettt st sttt sttt sbe s steeabe e saesnbeannas
2.2. SOlar SOUICE GENEIALOIS .....viieecvieiieectieie e et eette et sbbe e sb et be st et et satbesassssaesresssaestessessaeens
2.3. Nuclear-fueled Generators

2.4. Semiconductor Materials for Thermoelectric Generators .. 36
2.5. Environmental EXITEMES ........cvevvieiieieceicie e .. 36
3. WASTE HEAT RECOVERY ..ottt ettt st st sttt st st sttt s 38
4, MICROGENERATION ..ottt st sttt st sttt s bes b es e stestestastastsssn s s s s sansan e 39
5. HARVESTING MICROPOWER 42
6. THERMO ELECTRIC GENERATORS & COOLERS .......covciciieee e 42
6.1. Thermo EIectric COOIEr (TEC) .....cciviieiireeiirice ettt st

6.2. Air Conditioning Systems for Vehicles
7. THERMO ELECTRIC MATERIALS
7.1, IN0rganic TE MGLEIIALS ...cocvevviiirieiiet ittt sttt st seeneeean
7.2. Organic TE Materials ...................
7.3. Hybrid TE Materials ....................
7.4. Polymers acts as TE Materials .....
7.5. AdVanced TE MALETAIS ........ccooiirirriereeiriet et
7.6. BUIK Binary SEMICONUUCTONS .......ccuiveririieeeiiecesisie sttt ss e st seanesnan
7.7. CompleX INOIganiC STUCLUIES .......coviveeeiietiieeisieset ettt sttt st ss e sr et seaneeean




7.8. OXide ThEIMOBIECIIICS ...oeeeiiieiieiieee ettt e e et e e e s e e baa e e e e e s esaees 50

7.9. THIN FIlM MaLErIalS. ... eee ittt e stee et 50
8. OPTIMAL DESIGN. ...ttt ettt ettt sbb e b e ssbr e e e st e e e nnens 50
9. HYBID THERMO ELECTRIC GENERATORS.......ooiiiiiiiie e 52
9.1. Solar Powered Thermoelectric Refrigerator..........cocovviverieiiienieeceseee e 53
10. ENERGY HARVESTING......coitiiiiiitii ittt 54
11. PERFORMANCE AND MEASUREMENT OF THERMO ELECTRIC GENERATORS 56
12. MICRO SCALE APPLICATIONS ....c..ooviiiisiiesessessssis s 59
13. MACRO SCALE APPLICATIONS.......c.oooieeeeeeeeeeeeeeeeseeeeeeeeesee s 59
14, CONCLUSION. ...ttt e e kbt e e bt e e et b e e e bbe e e e ebbe e e e nbbe e e e nsbnee s 60
15. NOMENCLATURE ...ttt e e nrbr e naare s 60
CONSENT OF PUBLICATION ....oiittite ittt e st a e 61
CONFLICT OF INTEREST ...ttt sttt e et a et 61
ACKNOWLEDGEMENTS ...ttt sttt et e et e e s b e e e atbeaeaae 61
REFERENCES ...ttt ettt e e sttt e e ettt e e e bbb e e e e bt e e e e nbbn e e e nnbnee s 61
CHAPTER 3 SOLAR ELECTRIC VEHICLE CHARGING AND GRID INTERACTION: AN
INTEGRATED MODULE ... .ottt ettt et e e et a e bb e e s ntb e e e e ntbeaeanes 66
D. Muruganandam, J. Jayapriya, P.K. Chidambaram and B.Karthik Anand
L INTRODUGCTION. ...ttt e et b e e et e e s bbe e e e bbe e e e nbbb e e e nrbeee s 67
EV disruptions that are going to be the tipping POINt are,..........ccccovveriiiiniieniceeee e 68
Advantages of Electric Vehicles Over ICE VEhICIES..........cccooiiiiiiiiiiiii e 68
Disadvantages of Electric Vehicles Over ICE VEhICIES...........ccooeiiiiiiiiiciic 68
2) SOlar POWET ChargiNg . ...vveieieiiiesiieesiie sttt s e stee sttt et e et e s taeasaeestaaesreaateeans 69
2.1) Energy flow & ManagemeNt..........ccviiiieiiieiieecieesiee st ts e sae st e et e st e aaesnae e straennne e 71
2.2.S00ar POWET GFil....cviiiiiiiiieitesieseste sttt 73
2.3) The power electronics components and their configuration for the solar...............c...c..... 77
5. COMMUNICATION, PROTOCOL BETWEEN EV BATTERY, SYSTEMS AND
CHARGING EQUIPMENT ...ttt 79
2.4) Importance of photo voltaic panel as an energy source for EVS.........cccovveivveviienieiinens 81
2.5) Future of Renewable Photo Voltaic Power Generation............cccccveviveiieeiiiesieenineeinens 83
3) Electric Vehicle Smart Grid INtegration ..........cccveiveiiieiiiie i s sie e ie e sne e 84
3.1) SMART CHARGING FOR A RELIABLE AND RESILIENT GRID........ccccccovviviiiiiiinnnns 84
3.2) ATYPICAL SIZING METHODOLOGY OF ESS ......cccciiiiiiiiiiiiiiiicsse s 85
Sizing of Battery and the Converter Definition...........ccocoviiiiiiiiiiie e 86
NUmber of EVS fOr Charging..........oiveiiiiiiieiiiie et 87
Battery CharginNg ......coveeiuiiie ettt ettt ettt et 87
Commercial and Personal VENICIES...........cccooiiiiiiiiiii e 87
Charging Scenario with Respect to the LOCALION. .........cccouiiiiriiiiiie e 88
Charging Scenario with ReSPect t0 TIMINGS......cverueiiiiiiiiiie e 88
Battery Capacity 0f VENICIES .......ooviiiiiiiee e 89
SMAIT CRAIGING. ..ttt ettt sttt et e bt et e et e e sbeenbeeseenbeenaeareen 92
Smart Charging FUNCIONING.........uoiuiiieiiiteieest ettt ae e 92
L0 BAIANCING. ...ttt ettt ettt ettt be e 92
5) Second Life Of BAEIIES........oiieiiiieriieiesiie sttt sttt 96
6.1. Retired EV Batteries: How They can be Re-used or Recycled? ..........ccccovvvvviiiiniiincinns 96
Different Profile Players are Actively Involved in this Application.............ccocvveviinciiennnn 97
6.3. Opportunities for Second Life BatterieS. ........coviieiierieiieseenesie e 98
DiscusSion aNd CONCIUSION. .........couiiuiriiriisierieste ettt 99
CONSENT FOR PUBLICATION .....oiiitiiitteie ettt 99

CONFLICT OF INTEREST ..ottt 99



ACKNOWLEDGEMENTS ...t et 99

REFERENGCES ..ottt sttt b e b bbb bt s bbbt bttt b e bttt e bt et e ebeabeabe s 100
CHAPTER 4 A REVIEW OF THE CURRENT CHALLENGES ON THE ISSUES OF
SCRAMUIET COMBUSTION ENGINES .......ccoiiiiiiiiiiiiitesiesie sttt 102
Namrata Bordoloi, K. M. Pandey, K. K. Sharma and Dharmendra Sapariya
L. INTRODUGTION. ...ttt sttt sttt b et bt bbbt sttt e bttt eabeabeabeabeaneas 102
1.1, Principle Of SCramjet.........ooiiiiieii ettt 103
1.2. The Need fOr SCramMJEL.......ooiiiiiie ettt et e et e e 105
1.4, Advantages and DiSaOVANAgES .........eivurerieriiieiieeseie st e sieeasee e e rte et easreeenteeabeeareeenees 105
2. CHALLENGES IN DESIGNING A SCRAMJIET ENGINE .......c.ccccoviiiiiiiiiiiiiiiiiieaaieas 106
3. LITERATURE REVIEW .....coiiiiiiiiiiiii ittt sbe st ane s 107
3.1. Studies Conducted EXperimentally............cccoriiiiiiiiiie e 108
3.2. Studies Conducted both Experimentally and Numerically.............ccooiiiniiiiiiniiniinns 115
3.3. Studies Conducted NUMEFCAITY ..........cciiiiieiiiece e 119
4. FUTURE SCOPE ..ottt bbbt bbbttt b bbbttt ettt et beens 137
5. CONCLUSION ...ttt bbbttt b bbb bttt bttt e b et e abeaneaneas 138
CONSENT FOR PUBLICATION ..ottt nne s 138
CONFLICT OF INTEREST ...ttt sttt sne e aneas 138
ACKNOWLEDGEMENTS ...ttt ettt sttt sttt neaneans 138
REFERENGCES ...ttt sttt sttt b e b e b et b et e bk s bttt b e et e et e et e et e abeabeabeas 138
CHAPTER 5 REVIEW OF THE ROLE OF GEOMETRICAL MODIFICATION OF
SCRAMJET COMBUSTOR ON PERFORMANCE CHARACTERISTICS. .......cccooviiiiniiiiiiiin 147
Kumari Ambe Verma, Krishna Murari Pandey, Kaushal Kumar Sharma and Dhiren R. Patel
INTRODUCTION. ... .ottt bbbt b bbb rear e 147
1.. Scramjet Geometrical MOIfiCation ..........ccoovveiiieiiiec e 148
(2). COMDUSEOr GEOMELIY ... .cveieiieiiee ittt e site et e et e e et e e e be e s b e e s teeeteaabeearaeesreeenees 148
(i). Combustor Wall Transverse FUuel INJECHION.........ccccovieiiiieiieiee e 149
(ii). Combustor Wall Cavity with Strut Fuel INJection............ccccvivveiiieiiiecice e 150
(b). Fuel Injector Geometrical MOdifiCations............ccveiiuieiiiieiieire e 152
(). Modified Strut oF MUItE SErUES........cvieiiiee e 152
(if). Flame Stabilization Analysis: Ideal Strut or altered Injection Strategy ..........ccccovvvvenenenn 155
2.. Scramjet Performance Characteristics ANalYSIS........ccovviiiiriiiiiieniieie e 158
(@). Supplementary Fuel (Mixed) IMplications ...........cccooiiiiiiiiiiniee e 159
(D). DIfFErENt FUELS ...ttt 159
(). Variable INFIow Condition. ............ooiiiiiiiiiiii e 160
(d). Different Computational MOdel............coovoiiiiiiiiii e 162
SUMMARY AND CONCLUDING REMARKS........coiiiiiiiiiiii e 166
CONSENT FOR PUBLICATION ...ttt 168
CONFLICT OF INTEREST ...ttt 168
ACKNOWLEDGEMENTS ...ttt bbbt bbb 168
REFERENCES ...ttt ettt b bbb bbbt b bbbt bbbttt ab b ane s 168
66 Materials and Technologies for a Green Environment, 2022, 66-101
CHAPTER 3

Solar Electric Vehicle Charging and Grid
Interaction: An Integrated Module

D. Muruganandam'”, J. Jayapriya®, P.K. Chidambaram? and B.Karthik
Anand?

! Department of Mechanical Engineering, Sri Venkateswaraa college of Technology Chennai,
Tamil Nadu, India

2 Department of Mathematics, Sathyabama Institute of Science and Technology, Chennai,


Highlight


Tamilnadu, India.

% Department of Mechanical Engineering, Newprince Shri Bhavani College of Engineering and
Technology, Chennai, Tamil Nadu, India

Abstract: Electric mobility is one of the key technologies for the replacement of non-
renewable energy sources in the long term; creating new markets, opportunities, and new
technologies, as the old energy order comes to an end with the evolution of new ones.
With the passing of around two centuries, electric vehicle technology has developed to
different levels across the globe. Norway has the highest percentage of electric vehicles
while China has the highest number of electric vehicles sold per yearin the world. India
is catching up with electric vehicle penetration. As per 2018 data, 49% of the total
vehicles sold in Norway were electric. In 2019, China registered the maximum number
of electric vehicles sold — 1.15 million vehicles. The key advantagesof e-mobility are a
reduction in GHG emissions, reduction in the dependency of fossil fuels, higher
efficiency compared to ICE vehicles, fewer noise emissions, and the flexibility of EVs
becoming a platform for collaborative development of autonomous cars and shared
mobility and MaaS. The key challenges are the total cost of ownership, charging
infrastructure, reliance on the imported content and parts, customeracceptance of EVs,
vehicle range anxiety and battery manufacturing, and availability ofraw materials. This
research investigates in detail the opportunities created by technologies such as solar-
powered vehicle charging, second life of traction battery, smart grid integration,
connected and autonomous CAVE and vehicle light-weightingto enable e-mobility as a
more commercial means of transportation.

Keywords: CAVE, GHG, ICE vehicles, MaaS.
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ABSTRACT

This paper focuses on the novel exploration of w — Fuzzy Translation and Multiplication in BH—
Algebras. To explore this w —Fuzzy is defined first in BH— Algebras and used in Fuzzy Translation
and Multiplication in BH— Algebras by tracing its algebraic properties.

Keywords: BH—-Algebra; BH—Ideal;, fuzzy BH —Ideal; fuzzy BH—-Sub algebra; w —fuzzy translation
(w — FT); w — fuzzy multiplication (w — FM).

1. INTRODUCTION

The concept of fuzzy sets was proposed by Zadeh L A [1]. The new notation for BH-Algebras was
described by Jun Y B et al. [2]. Zhang Q et al. [3] developed the notion of Fuzzy BH-Algebras. Priya T
et al. [4] investigated the new Fuzzy Translation and Multiplication notation on PS-Algebras. Kandaraj
N et al. [5] created the notion of Fuzzy Ideals and Fuzzy Dot Ideals on BH-Algebras. The various
concepts of Fuzzy Translation and Multiplication on B-Algebras were illustrated by Prasanna A et al.
[6]. More recent development of Fuzzy Translation and Multiplication on BG-Algebras was proposed
by Prasanna A et al. [7]. Abu Ayub Ansari et al. [8] developed the aspects of the Fuzzy Translation of
Fuzzy 8 — Ideals of § —Aalgebras. Kyoung Ja Lee, et al.[9] described the new notation of Fuzzy
Translations and Fuzzy Multiplication of BCK/BCI-Algebras. Some updates in this area are available
elsewhere and may find attention of the readers [10-12].

In section 2 of this research paper basic fundamental elementary definition and related results are
defined. In section 3, w — Fuzzy BH-sub algebra and Fuzzy BH —Ideal with respect to the Fuzzy BH-
sub algebra and Fuzzy BH-ldeal are described. The algebraic properties of w — Fuzzy Translations
(w —FT) and w — Fuzzy Multiplications(w —FM) and generalization results are stated and proved.

2. PRELIMINARIES

In this section we recall the basic elementary fundamental definition of fuzzy sets and fuzzy BH-
Algebra that will play a key role for our further results.

Definition: 2.1 [2]: A BH-algebra is a nonempty set X with a constant 0 and a binary operation =
satisfying the following conditions

(i) x*xx=0
(i) x*x0=0
(i) xxy=0,andy*x=0=>x=y,Vx,y€X.
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On Algebraic Attributes of y-Fuzzy Subring,
Normal Subring and Ideal

M. Premkumar **, A. Prasanna "™ and S. Ismail Mohideen "**
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Abstract

This paper defines and discusses the basic algebraic properties of the -Fuzzy Subring,
Normal Subring, and Ideal. It also explains the homomorphic behaviour of these objects
and describes the behaviour of their inverse images. There have been discovered a
number of algebraic structures related to the results.

Keywords: Fuzzy Set (FS);, Fuzzy Subring (FSR); Fuzzy Normal Subring (FNSR); yx-
Fuzzy Subring ((-FSR); y-Fuzzy Normal Subring (x-FNSR); Fuzzy ldeal
(FI); y-Fuzzy Ideal (y-FI).

AMS (MOS) Subject Classifications: 03E72, 08A72, 20N25

1 Introduction

Zadeh's pioneering work on fuzzy subsets of a set in [1]. The concept of fuzzy
groups was introduced by Rosenfeld in [2]. Chang and Mi-Ae Park first
discussed K-fuzzy ideals in semi rings in [3]. In [4], Wang-Jin Liu expanded on
the ideas of fuzzy ideals and fuzzy invariant subgroups. In [5, [6], and [7],
Sharma examined the idea of " a- Fuzzy subgroups " as well as " a - Anti Fuzzy
Subgroups" "T-fuzzy subrings," and "ideal." Malik developed the idea of
extension of fuzzy subring and fuzzy ideal in [8]. In [9] and [10] Mukhrjee,
initiated by the new notions of on fuzzy ideals of a ring and Prime fuzzy ideals in
ring. Chakranarty in [11], develop the notation of fuzzy homomorphism and
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On the Algebraic Characteristics of the
Normalization of Fuzzy BG — Ideals in BG -
Algebra
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Abstract

In this paper, we define a Algebraic Properties on Normal fuzzy BG — ideal in BG-
Algebra discussed some of their properties and Examples. Additionally, normalization of
fuzzy BG — Sub algebra in BG-Algebra were studied.

Keywords: Normal fuzzy BG — sub algebra; normal fuzzy BG-ideal.

1 Introduction

The concept of fuzzy set was initiated by Zadeh L A [1]. Fuzzy sets are extremely useful
to deal with the many problems in applied mathematics, control engineering, information
sciences, expert systems etc. Although there are several generalizations of fuzzy sets,
none of them address the issues of members with membership degree 0 who have
opposing qualities [2]. Imai Y and Iseki K [3] introduced two classes of abstract algebras
BCK - algebras and BCI — algebras. Neggers J and Kim H S [4] introduced a new notion
called B - algebra. Kim C B and Kim H S [5] introduced a new notion called BG -
algebra which is a generalization of B - algebra. Muthuraj R, Sridharan M and
Sitharselvam P M [6] introduced the notion of Fuzzy BG - ideals in BG - algebra. Priya T
and Ramachandran T [7] discussed the Normalization of Fuzzy PS - ideals and Fuzzy PS
- Sub algebras of PS - algebras. Ahn S S and Lee D [8] introduced a new concept Fuzzy
sub-algebras of BG algebras. Akram M and Dar K H [9] discussed the notion of Fuzzy
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Magnetohydrodynamics describes the dynamics of a fluid that interacts
with a magnetic field. This subject is of prime importance in missile and
spacecraft dynamics, propulsion communications, and power generators.
Hydromagnetic flows occur in astrophysics and geo-physics also. There are
some characteristic lengths of considerable importance in MHD. They are
Debye characteristics length and Larmor radius - the radius of the path of a
charged particle moving in a magnetic field and transverse to the field
lines. Larmor radius is also known as gyro radius and cyclotron radius.
These quantities are useful for the description of MHD phenomena in
magnetohydrodynamics. The basic concept in electromagnetism is
Coulomb’s law for the force on a charged particle, in an electrical field.
Coulomb’s law states that “The force on a charged particle is proportional
to the product of the charge and the local electrical field seen by the
particle”. When a charged particle moves in the presence of an arbitrary
electric and magnetic field, the resulting force is called the Lorentz force.
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Effect of MHD flow between two parallel plates with angular
velocity
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CHAPTER 1

INTRODUCTION

1.1 MAGNETOHYDRODYNAMIC FLOW

Magnetohydrodynamics describes the' dynamics of a fluid which
interacts with a magnetic field. This subject is of prime importance, in missile
and space craft dynamics, propulsion communications and power generators.
Hydromagnetic flows occur in astrophysics and geo-physics also. There are
some characteristic lengths of considerable importance in MHD. They are
Debye characteristics length-and Larmor radius (The radius of the path of a
charged particle moving in a magnetic field and transverse to the field lines.
Larmor radius is also known as, gyro radius and cyclotron radius. These
quantities are useful for the description of MHD phenomena in

magnetohydrodynamics.

The basic concept in electromagnetism is Coulomb’s law for the
force on a charged particle, in an electrical field. The Coulomb’s law states that
“The force on a charged particle is proportional to the product of the charge and
the local electrical field seen by the particle”. When a charged particle moves in
the presence of an arbitrary electric and magnetic fields, the resulting force is

called the Lorentz force.
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Abstract- The maan in pre-historic tioses, that is, about
LN years ago. was in the cave, recording his sacisl
intersctive wrges in various kinds of drawisgs snad
paintings on the walls, thinkisg that his fellow buman
boings in his times or posterity wouald happen on them
and try fo decode them. That was probably the firss
seed sowm of social media iv coich om down the line.
The man im ihe ancieni cave is now the man on the
weh for all cspecially education. Media siudenis who
were selected for the study have recorded their
responses owards concerreni social media learnimg

dimensions: Imteractivity, Inferma tivemess,
Effectiveness, and Siress. These factors help  in
ing media 5 e iom ing zocial

medin bearning.

Keywords: Comcmmrend socinl medio, Seclel Medio
Learning, Collsborative Media Education, Learnisg
through Social Nehwerks

LINTRODUC TN

The emergence of Infermel, Web 2.0 and  clowd
compuling technology are in the taalight of 3ith
century and their astounding and amazing growith at
the down of the 2151 century, a major medsa was
bom and started spresding §is fentacles over the
globe, converting people who are divided by mace,
religion, grography. langumge, cullure e al, mio
Oliver Goldsmith's “citizens of the world” or o pu
it in moden parlance, “cilizens of the workd ™

IL REVIEW OF LITERATURE

The four eras as descnbed by Baranm and Davis are
recapped here m onder o elucidate one of the major
medm theones Cualuvation Theory which Gerbmer
used in his study of TV influence on the society. Just
az Gerbner used the Culavation Theory 1o examine
bow the TV wiewers created a world i pamallel o
the reahty. =0 we can use the same theory 1o study
how lhe social meda consumers and  condent

ercalors are orealing a workl, a <hgal world at that,
carved oul of the reality and yet far from the realiny
and alzo smdy bow they culbovaste their own
perceplions and persomalibies. The way the soczal
meeddin user are engaged, knowingly or unknowmgly,
1m social construction of realily can be analysed with
the help of the Culuvatson Theory.

Gierbreer, usng the cullivalion theory, has viewed the
TY medium as a powerful one that changes the
viewers” pereeplions of the reality and impacis their
reality e such a way thal the aclaal reality merges
wilh the TV-oreated reality and mampulstes the
reality 1o =il the inberests of the powerful corpormbe
operating the TV mediwm.

The mindset of the wviewers averly exposed o TV 1=
shaped i such a way that whatever world 15 created
on the small screen s thought as the spiflmg imesge
of the realfty. That is what Gerboer calls “mean
world symdrome.” His cultivation theory helped him
amive al this conclusion. The same mandset of TV
viewers can alzo be smd 1o be prevaibing among the
social media users. oo in this digieal apge. What TV
mm the 1960= did 1o the audsence, social media are
domg 1o s user’s post-mallenmmume  [11] ( Raziyve
Mevent, DIIE).

Za, it all boals down o this fact: Mowadays, living m
the world of digital surveillance. no one has 1their
own prvate or real wordd. The world they are
suppesed 1o be iving 1n has been thrust on them by
meeddsn, particularly social media whoese power and
imfluence  have owsmared theirr  predecessors.
hankind ix now living in a media-crested or medis-
cralled world, making Gerboer stand vandscated.

The world has become a massive shopping mall.
There are ads galore ubigquitous; s 15 the capilalist
logse that “celomzes the socaal, public and privale
world” [5] (Christion Fuchs, 2007

ezl (L NITY il O8R5 LT bors IEEE Kplorm  Mamdrichons spsiy.
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ABSTRACT

Intelligent Virtual Assi also known as Voice Assistants arc a boon to everyone in the twenty-first century. It

has prepared the way for a new technology in which we may ask machines questions and communicate with
Voice assistants in the same way that we do with humans. This new technology has captivated the entire world
in a variety of ways, including smart phones, laptops. computers, and so on. Siri by Apple. Google Assistant by
Google, Cortana by Microsoft.Bixby Key by Samsung and Amazon Echo by Amazon arc examples of

ificant Voice assi Virtual voice assistants arc now employed for a varicty of applications. Aside from

S

their intriguing potential, many users are concerned about their privacy and what happens to the data gathered
by the voice assistant. It is unclear which clements contribute to voice assistant acceptance. In this rescarch
paper, the rescarcher aims to find whether voice assistant is a boon or banc for the users. Google Form surveys
were used to collect the data with the support of Chennai based users, totally 100 responders have participated.

This paper is an attempt to understand how voice assistant is playing a vital role in everyone's day-to-day life.

Keywords: Voice assistants, commands, Google assistant, Siri, Cortana, Echo. Bixby, vital role, good

companion, trustworthy

L INTRODUCTION
Voice assistants have a rich history that dates back over 100 years, which may secem odd given apps were only

created in the last ten years. A voice assi isac

p that listens to particular vocal commands
and retumns relevant information or performs specified actions as desired by the user using speech recognition,
language processing algorithms, and voice synthesis. Voice assistants can return relevant information based on
particular commands, sometimes referred to as intentions, voiced by the user by listening for certain keywords

and filtering out extrancous noisc. While some voice assistants are softwarc-based and may be integrated into
5
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ABSTRACT

The need for social media has greatly grown during the last ten years. Social media platforms like YouTube
have a huge following among users. The number of YouTube visitors is rising, and so are the numbers of
YouTube channel moderators globally today. (YouTube-2021) In only the past five years. YouTube's growth
has doubled. The impact of YouTube to the development of female entrepreneurs is discussed. The research
aims to investigate the part YouTube plays for Indian women in business using survey analysis. This study

looked into the usefulness of YouTube for female entrep Grounded theory data analysis is employed
to achieve this. The results demonstrate that YouTube has improved the lives of female entrepreneurs
generally.

Keywords Empowerment. YouTube, Chennai. Women Entrepreneurship. .

1. INTRODUCTION

A recent Comell study found that independent women who work in traditionally feminine internet business
practices, like marketing or blogging, feel pressured to do so. Regarding women's contribution to progress.
there is no longer any debate. In India. women make up almost 45% of the population. One of the most
crucial elements for aiding in the progress of a nation is seen to be entrepreneurship. Online interactions on
YouTube serve as a hub for commmmnity-based feedback, content sharing. and specific routes for
collaboration Today. YouTube is a nmust for all ages. A woman who starts and runs her own business is
referred to as a women's entrepreneur.

Ladies's entrepreneurs are those women who created a new industry with a novel idea in order to become
self-sufficient without working for the government. In India. there are over 8 million female company
owners. accounting for 14% of all firms. according to the sixth economic census conducted by the Indian
government.

1.1 STATUS OF WOMEN ENTREPRENEURS

The Indian female entrepreneur possesses a variety of traits. The complete enterprise is managed by a woman
or a group. To start with Women entrepreneurs struggle with a variety of issues as they work to grow their

« ~ o - e ~ ~ .. . . T ~-
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YOUTUBE AS AN INSTRUCTIVE MEDIUM FOR SCHOOL STUDENTS IN CHENNAI
DURING COVID-19 EPIDEMIC

R .Pugalendhi' and Dr. S.Janet Mary”
(1)Department of Visual Communication, Sathyabama Institute of Science and Technology,
India Tamil Nadu ,Chennai.
(2)Department Of Communication, Madras Christian College, Chennai
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Abstract

The aim of this research study is to examine how YouTube helps as an instructive medium
for school students during the Covid-19 epidemic. Totally 200 school students participated,
in it 100 Students (Boys) and 100 Students (Girls) from urban Chennai, they are all studying
classes 6thto 8" Standardtook part in this study. This topic analyzes deeply the
methodology of how the YouTube platform helps the school students' education community
to learn complex special subjects in this modern era as technology is constantly changing.
The educator needs adequate levels of technological knowledge as they lay the foundation
of different perceptions to students. This research study is based on an analysis of pre-
existing literature and quantitative data that was gathered through a questionnaire with
school students. Some findings include the sign of distraction while watching videos because
of frequent advertisements by the business community. This research gives the space for
the thought of future research relevant to YouTube, particularly related to school students'
usage of YouTube and the level of appropriate utilization. It also talks about the steps to
enhance and improve the quality of the content published on YouTube to make it more
authentic and reliable.

Keywords: YouTube, Social Media, instructive medium, Covid-19 epidemic, School
students, Chennai.

Introduction

YouTube is one of the trendy media platforms that allow billions of people to get connected
together in a network place. YouTube emerged in the year 2005 on the 14th of February as
a social media site. Each individual user uses YouTube to discover, watch and share the
video created by a content creator or who uploaded it into his/her own YouTube channel.
This social media site helps to connect, inform and educate every user across the world.
This research study aims to understand how YouTube is used for educational purposes for
an effective outcome. It is that YouTube, a visual library and powerful educational tool used
in this contemporary technology to educate in schools and institutions. This study has
identified YouTube video usage by school students to develop their skills and enhance their
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Abstract. Social media plays an 1dealistic part in the present society. It assumes a significant role in expanding public awareness
and gathers perspectives. Thus, social media has taken a huge place among people all over the world. And the ideas shared on
social media reach people mstantly. The Covid-19 virus. which 15 affecting more and more people around the world, It has infected
millions m various countries and caused many thousands of deaths. In India, a country with a large population. the incidence of
this virus 15 really higher. A Pune-based serum vhas won a to develop the Covishield. a vaccine developed by the
University of Oxford in the United Kingdom to control the varus. And Bharat Biotech, based in Hyderabad has developed a vaccine
called 'Covaxin' in the national level invention. The two vaccines have been approved by the federal government for use on an
y basis. A dingly, the Mimistry of Health and Famuly Welfare of India has confirmed that these two vaccines are
completely safe. Covid-19 vaccination 15 currently being implemented across India. This study explams whether the news about
the Covid-19 vaccine that is appeaning on social media at the moment 15 raismg awareness or causing fear among the people. For
this study the researcher selected the most Covid-19 affected areas in Chennai, Namely called Royapuram, Thiru Vi Ka Nagar,
Anna Nagar, and Kodambakkam. A total of 320 Respondents participated in the study and responded. This study was conducted
from 10 March 2021 to 10 April 2021.
Keywords: Covid-19 Vacemes, Covid -19, Social Media, Covaxin and Covishield vaccines

1. INTRODUCTION

As of 19 April 2021, WHO reports 142.238.073 confirmed cases and 3,032,124 confirmed deaths in 207 countries,
areas, or regions. [1] have explained that social media have become the most important platform for online
communication, democracy, fact, and origin of infotainment. In a pandemic condition like the Covid-19 outbreak.
social media is the most searched platform for gathering news. However, there are lakhs of people spreading
information. awareness, and rumors about Covid-19 Vaccines and vaccination [2]. In this study. Social media mmst
be controlled to support the public health response [3]. A well-planned analysis of global online conversations could
provide an assessment of the spread and possible changes in public attitudes and behavior. Development of new
vaccines, internationally coordinated responses to public perceptions and attitudes [4]. Numerous research articles
have been published on the Covid-19 and its associated diseases. but a few studies have been published on the Covid-
19 vaccines and their benefits and harms[5]. In this study. the researcher explained. which social media is popular

urban areas of Chennai[6]. Also, the researchers have found. whether social media is creating awareness or
causing fear to the public concerning the Covid-19 Vaccines. In-depth interviews were conducted using five close-
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Chapter 11

Artificial intelligence—based
intelligent geospatial analysis in
disaster management

R. Subhashini’, J. Joshua Thomas’, A. Sivasangari', P. Mohana®,

S. Vigneshwari' and P. Asha'

'School of Computing, Sathyabama Institute of Science and Technology, Chennai, Tamil Nadu,
India; *UOW Malaysia KDU Penang University College, George Town, Pulau Pinang, Malaysia;
3Centre for Remote Sensing and Geo-informatics, Sathyabama Institute of Science and Technology,
Chennai, Tamil Nadu, India

11.1 Introduction

Mankind has to follow the survival of the fittest strategy to fight against the
natural disasters over the past few decades. Landslides are one among the
prevailing natural hazards which claims lives, livelihoods, sizable infra-
structural losses, and environmental damages. By using the remote sensing
technology, landslides are identified through topographic surfaces and remote
sensing images. Since there is high identification accuracy through visual
interpretation, the process requires more man power and time-consuming.
Therefore, in recent years, semiautomated and automated methods based on
artificial intelligence (AI) have become popular for landslide identification.
The role of landslide identification is crucial in case of mitigation and man-
aging risks. Recent researchers are interested in devising a variety of algo-
rithms on AI and machine learning (ML) over geographical information
system (GIS). Location information recognition and timely prediction are the
two important factors to be considered on landslide research while evaluating
the performance.

The identification of landslides using optical images is barely explored and
most researchers concentrate only on remote sensing images of rainfall data,
terrestrial data, and geological data. The general types of data used for analysis
are topographic data, geological data, and rainfall-related data. Land usage,
altitude, land cover, contours, slope fluctuation, gradient, wetness index, and
incurvation are the possible causes whose features are analyzed as topo-
graphical factors. Digital elevation models (DEMs) and satellite images (LISS-

Advances of Artificial Intelligence in a Green Energy Environment
https://doi.org/10.1016/B978-0-323-89785-3.00006-2
Copyright © 2022 Elsevier Inc. All rights reserved. 203
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Isolation and Identification of Aeromonas sp. from Fishes

Mirunalini Ganesan, Ravi Mani, and Sakthinarenderan Sai

Abstract

Aeromonas is an important bacterial pathogen that is frequently isolated from diseased fish throughout the
world. Bacterial fish diseases, especially bacterial hemorrhagic septicemia and motile Aeromonas septicemia
in freshwater fish, caused great losses. The researchers observed histopathological changes in intestines, the
liver, and kidneys of the affected fish. Many researchers have isolated and identified Aeromonas hydrophiln
from carp, catfishes, perches, and eels and found that they are highly pathogenic. Here, we describe the
methods used to isolate and identify Aeromonasspp. in fish by biochemical tests and other means. Our goals
are to provide the reader with guidelines on how to identify Aeromonasinfection and isolate the bacteria.

Key words Bacterial fish diseases, Aeromonas, Isolation, Identification, Characterization

1 Introduction

Aeromonas spp. are opportunistic pathogens that frequently cause
infections as a result of host damage or stress [1]. Human illnesses
caused by these bacteria include endocarditis, gastroenteritis, peri-
tonitis, and septicemia [2]. They are also the most common infec-
tions in farmed fish [3]. Aeromonas spp., include A. caviae,
A. veronii, A. salmonicida [4, 5], A. hydrophila [6], A. sobria, and
A. bestinrum. Among these, A. hydrophila is thought to be the most
dangerous to aquatic animals, producing hemorrhagic illness in
farmed fish on a regular basis [7]. A. veronii, on the other hand,
has recently been found to infect fish with many of the same
symptoms and histological abnormalities as A. hydrophila. Viru-
lence factors are used to measure virulence and toxicity of bacterial
infections. The pathogenicity of A. veronii is mostly attributable to
virulence factors and synergistic interactions. Virulence factors
include cytotoxic enterotoxins (act, alt, ast), aerolysin (aer), polar
flagella (fla), serine protease (ser), elastase (ahyB), lipase (lip),
DNases (exu), glycerophospholipid: cholesterol acyltransterase
(gcaT), and type III secretion system (ascV). To better understand

John Thomas and Natarajan Amaresan (eds.), Aquaculture Microbiology, Springer Protocols Handbooks,
https://doi.org/10.1007/978-1-0716-3032-7_1,
© The Author(s), under exclusive license to Springer Science+Business Media, LLC, part of Springer Nature 2023
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the pathophysiology and epidemiology of A. veronii, it is critical to
explore the virulence-related characteristics of clinical isolates
[8]. However, data and information regarding sick fish are scarce.

To clarify what constitutes a favorable development platform
for this pathogen, it is essential to analyze the growth properties of
the bacterial isolate under various circumstances. Aeromonas is an
aquatic-specific environmental bacterium that can be irregularly
transferred to people [9, 10]. Foods derived from animals, fish,
and vegetables have long been thought to be key carriers of Aero-
monas spp. infections. Gastroenteritis is the most common human
infection caused by Aeromonas spp.; however, other serious dis-
eases, such as systemic infections, are less common and are usually
associated with immunocompromised individuals. Furthermore,
these microbes are known to cause major infections in fish. Aero-
monas spp. can survive and multiply at low temperatures in a variety
of food products stored between —2 and 10 °C, such as beef, roast
beef, and pork, and can even produce virulence factors at these low
temperatures. Although the incidence of foodborne outbreaks
caused by Aeromonas spp. has been relatively low in the past, their
presence in the food chain should not be overlooked. Little
research has been conducted on the incidence of Aeromonas spp.
in frozen fish, despite the fact that there have been many surveys on
the prevalence of Aeromonas spp. in food products. Furthermore,
these studies employed strains that were incorrectly identified using
standard biochemical approaches, which resulted in unsatistactory
results.

2 Materials

2.1 Isolation of
Aeromonas from
Infected Fish

2.2 Staining and
Biochemical Methods

2.3 Molecular
Identification

e Infected fish.

e Needles.

e Dissection Kkits.
e Detri plates.

e Incubator.

e Refer to standard microbiology laboratory manual.

e PCR reaction fine chemicals as per standard protocols.

e Primers-F-5’ AGAGTTTGATCATGGCTCAG 3 R-5
GGTTACCTTGTTACGACTTZ'.

e Thermocycler.

e Geldoc/transilluminator.
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3 Methods

3.1 Fish Sampling

3.2 Isolation
of Bacteria

3.3 Identification of

Aeromonas Bacteria

3.4 Characterization
of Aeromonas Bacleria

Collect fish with clinical signs such darkening skin, external
hemorrhages, and internal bleeding in the liver, kidneys, and
skin, or a combination of these symptoms.

Sterilize the equipment, such as needles, by spraying them with
70% alcohol and then expose them to the flames directly.

Sterilize the Petri dishes by autoclaving them for 10-15 min at
121 °C and 1 atm pressure.

Dissect liver, spleen, and kidneys from the fish after cleaning
their skin with 75% ethyl alcohol.

Homogenize the dissected organs with 2 mL of PBS and cen-
triftuge at 500 rpm for 5 min.

Discard the supernatant and wash the pellet three times
with PBS.

Finally suspend the pellet with 1 mL of sterile PBS.

Prepare Luria-Bertani (LB) medium (10 g/L tryptone, 5 g/L
yeast extract, 10 g/L NaCl, 15 g/L agar: pH 7) and
autoclave it.

Pour the autoclaved media into Petri plates and allow to solidity.
Add 0.1 pL of the suspended pellet and spread plate it.

Incubate it at 37 °C for 24—48 h and observe the colonies.

Aeromonas is a rod-shaped, nonspore-forming, oxidase-
positive, glucose-fermenting, facultatively anaerobic, and
Gram-negative bacterium that lives in water.

Aeromonas spp. colonies on trypticase soy agar are smooth,
convex, and rounded, and they are tan/buft in color.

Perform Gram staining as per the standard protocol.

Aeromonas spp. colonies on trypticase soy agar are smooth,
convex, and rounded, and they are tan/buff in color. Charac-
terization results of Aeromonas spp. are shown in Table 1.

Weigh 25 g of fish flesh aseptically and homogenize for 2 min in
stomacher bags containing 225 mL of alkaline peptone water.

After 18 h of incubation at 37 °C, inoculate an aliquot of the

enrichment in blood agar containing 30 mg/L ampicillin and
incubate for 24 h at 28 °C.

Select more or less than five presumptive Aeromonas colonies
for further identification, but consider only one isolate repre-
senting a species from each sample for incidence calculation.
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Table 1
The characterization result for the following Aeromonas spp. [12]

Results for the following species

Characteristics A. hydrophila A. caviae A. sobria A. veronii A. salmonicida

Physiological characteristics

Gram stain = = = = =
Shape Rod Rod Rod Rod Rod
Motility + + + + +
Catalase + + + + +
Oxidase + & + + Nd
Gas from glucose® + - + + -
Methyl red + = + Nd Nd
Voges—Proskauer® + - — + -
Lysine decarboxylase® + — + + Nd
Ornithine decarboxylase® — — — + Nd
Vibriostatic 0,/129 + + + Nd Nd

Production of:

Indole® + + " + o
Urease — — — Nd —
Nitrate + + + Nd —
Congo red + + — Nd Nd
H2S from L-cysteine + — — — Nd

Hydrolysis of:

Arbutin® + + Nd Nd Nd
Inulin — — — Nd Nd
DNase + + = Nd +
Elastin® + — — Nd —
Esculin® + + — — +
Starch® + + + — Nd
Gelatin + +/— — Nd Nd
Beta hemolysis + — — Nd +
Alpha hemolysis + — — Nd Nd
Prolin + + + Nd Nd
Acid from:

(continued)
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Table 1
(continued)
Results for the following species

Characteristics A. hydrophila A. caviae A. sobria A. veronii A. salmonicida
Adonitol — — — — —
D-Arabitol — — — + Nd
L-Arabitol — — — Nd Nd
L- Arabinose® + — — Nd +
D- Arabinose + + = Nd Nd
D-Fucose = = = Nd Nd
L-Fucose = = = Nd Nd
Galactose + + + Nd Nd
Gluconate + — — + Nd
Dulcitol — — — = Nd
Lactose + + = + +
D- Mannitol® + + + Nd +
Maltose + + + + +
Melibiose = = = Nd +
Inositol — — — — —
D- Mannose + + + + Nd
Salicin + + — — +
Malonate — — — + Nd
D- Sorbitol® — - — — -
Saccharose (sucrose)® + + + + +
Utilization of:
Acetate + + = Nd Nd
Arginine dihydrolase + + — — Nd
Histidine + + + Nd Nd
Lysine + + + Nd Nd
Casein + — — Nd Nd
Protease + + = Nd Nd
Hemagglutination + — — Nd Nd
Antibiotic susceptibility
Ampicillin R R R R R

(continued)
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Table 1
(continued)
Results for the following species

Characteristics A. hydrophila A. caviae A. sobria A. veronii A. salmonicida
Cephalothin R R S Nd R
Gentamicin R R R S NA
Penicillin R R R R NA
Tetracycline S S S S NA
Neomycin S S S M NA
Carbenicillin R R S Nd NA
Oxacillin S S S R NA
Chloramphenicol S S S S S
Nitrofurantoin S S S S NA
Cefuroxime S S S Nd NA
Cefotaxime S S S Nd NA
Ciprofloxacin R R R S NA
Clindamycin R R R R NA
Erythromycin R R R M R
Streptomycin R R R Nd NA
Imipenem S S S S NA
Kanamycin R R R S NA
Piperacillin S S S R NA
Polymyxin B R R R S NA
Rifampicin R R R S NA
Trimethoprim—sulfamethoxazole S S S Nd NA

+ shows positive result, — shows negative result, +/— undeterminable, N4 not determined, R resistant against the

antibiotic, § susceptible to antibiotic, M medium resistance, NA not available
*Major tests for Aeromonas spp.

e Maintain the stock cultures of each strain for short periods at
room temperature on blood agar base slants and for longer
storage, and either freeze at =70 °C in 20% (w/v) glycerol-
Todd-Hewitt broth (Oxoid, Madrid, Spain) or lyophilize in
7.5% horse glucose serum as a cryoprotector.

3.4.1  Hemolytic Activity * On an agar basis (Oxoid) supplemented with 5% sheep erythro-
cytes, the strains are evaluated for hemolytic activity.



3.4.2 Proteolytic Activity

3.4.3 Lipolytic Activity

3.4.4 MNuclease Activity

3.4.5 Congo Red Dye
Uptake

3.4.6 Molecular
Identification

Isolation and Identification of Aeromonas sp. from Fishes 9

e Streak each suspension over the plates with five microliters and
incubate for 24 h at 22 °C and 37 °C.

e Presence of distinct colorless zone around the colonies indicates
hemolytic activity [11].

* Determine casein hydrolysis by streaking each suspension onto
Mueller-Hinton agar (Oxoid) containing 10% (w/v) skimmed
milk (Difco, Barcelona, Spain) and incubate at 37 °C for 24 h.

e (Caseinase activity is shown by the appearance of a translucent
zone around the colonies. Each suspension is put in 4-mm-dia-
meter wells cut into an agarose gel and incubate for 20 h at
22 °C.

* DPrecipitate unhydrolyzed gelatin by immersing the plates in a
saturated ammonium sulfate solution at 70 °C.

e Gelatinase activity is shown by the appearance of a translucent
zone around the colonies.

e Streak 5 mL suspension onto resazurin—-butter agar and incu-
bate at 37 °C for 24 h.

e Presence of pink colonies indicates lipase activity.

e Extracellular nucleases (DNases) are determined on DNase agar
plates (Difco) with 0.005% methyl green.

e Streak 5 pL bacterial suspension onto the plates and incubate at
37 °C for 24 h.

¢ A pink halo around the colonies indicates nuclease activity.

e The ability to take up Congo red dye is determined on agar
plates supplemented with 50 pg/mL/mL of Congo red dye.

e Streak 5 pL bacterial suspension onto the plates and incubate at
37 °C for 24 h.

e Orange colonies are considered positive and express different
intensities in the dye uptake as + and ++.

Reidentify all strains on the basis of the restriction fragment length
polymorphism patterns (RFLP) obtained from the 16S rDNA fol-
lowing the method described by Borrell et al. [9].

Add 200 pM each of dATP, dTTP, dCTP, and dGTP.

Add 5 pL. Ix PCR buffer (50 mM KCL, 10 mM Tris-HCI,
pH 8.3).

Add 5 pL 2.5 mM MgCl,.
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3.4.7 Antimicrobial

Mirunalini Ganesan et al.

Add 2 pL of 5 pM of each primer.
Add 3 pL of 10 ng of genomic DNA.

Perform PCR using the following conditions: denaturation at
93 °C for 3 min, followed by 35 cycles at 94 °C for 1 min, 56 °C for
1 min, and 72 °C for 2 min. After the final cycle, extension at 72 °C

is allowed for 10 min.

The resistance of all strains to different antimicrobial agents is

Susceptibility determined by the disk diffusion method as described by Institute
CALS [12].
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Isolation and Identification of Edwardsiellosis-Causing
Microorganism

Sakthinarenderan Sai, Ravi Mani, and Mirunalini Ganesan

Abstract

Isolation and identification of pathogenic bacteria are crucial for aquatic health management. Identifying
the correct pathogenic bacteria at the species level is crucial in preparing for precautionary and disease
management practices. Edwardsiellosis is an epidemic caused by Edwardsiella sp. This causes great eco-
nomic losses for fish culture in marine and freshwater habitats. This chapter discusses various protocols for
their isolation and identification.

Key words Edwardsielln, AP 20E, Immunoassay blot, Edwardsiellosis polymerase amplification,
PCR assay

1 Introduction

Edwardsiellosis is an important bacterial outbreak in most tropical
aquaculture systems. The causative organism is Gram-negative rod
bacteria belonging to the family Enterobacteriacene and genus
Edwardsielln [1]. It comprises five species: E. tarda [2],
E. dctaluri [3]), E. hoshinae [4], E. piscicida [5], and
E. anguillarum [6]. The disease outbreaks have been reported for
20 species of freshwater and marine fish worldwide [7, 8]. The
isolation and identification of pathogenic fish species are important
for the control and prevention of major economic losses in aqua-
culture. This chapter describes the protocol for isolating and iden-
tifying different identification techniques used for Edwardsiella
spp. from the infected fish species.

John Thomas and Natarajan Amaresan (eds.), Aquaculture Microbiology, Springer Protocols Handbooks,
https://doi.org/10.1007/978-1-0716-3032-7_2,
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Methods for Characterizing Flavobacterium in Fish

Yamini Gopi, Sakthinarenderan Sai, Mirunalini Ganesan, and Ravi Mani

Abstract

Bacterial gill disease, rainbow trout fry syndrome, Columnaris disease, and bacterial cold-water disease are
caused by bacteria that are pathogenic to fish. They belong to the Flavobacteriacene family. They are spotted
with yellow pigmentation in aquatic organisms. These kinds of bacteria are isolated and identified using
techniques such as Gram staining, motility, gliding motility, biochemical tests, and API 20E. It can also be
identified using technical methods by plate count and microscopy. Molecular characterization such as DNA
extraction, polymerase chain reaction (PCR), and phylogenetic analysis is also done to identify the species.

Key words Flavobacteriaceae, Yellow pigmentation, Gram staining, Motility, Gliding motility, Bio-
chemical test, API 20E, Microscope, Plate count, DNA extraction, PCR, Phylogeny

1 Introduction

Flavobacterium spp. inhabiting fresh and marine environments may
produce yellow-pigmented colonies on culture. It is very important
to know the clinical information about bacterial cells to differenti-
ate them into pathogens or saprophytes. Therefore, cells that pro-
duce yellow pigmentation, usually long and thin, adhere to the
surface or epithelium of aquatic species belonging to the family
Flavobacteriaceane [1]. The genus Flavobacterium comprises of
more than 100 species [2]. Most of the Flavobacterium spp. are
Gram-negative, long, slender gliding rods of 4-10 pm and
0.3-0.5 pm wide, strictly aerobic [3], and the colony sizes are
round, convex, rhizoid, and flat, which grow an optimal tempera-
ture of 20-30 °C for most of the species. Among them, many are
pathogenic and causative agents of various diseases in fish. Flavo-
bacterium psychrophilum is the causative agent of rainbow trout fry
syndrome and bacterial cold-water disease [4]. This type of disease
occurs in cold water at 16 °C, with open lesions on the external
surface of the fish. Flavobacterium branchiophilum and Flavobacter-

John Thomas and Natarajan Amaresan (eds.), Aquaculture Microbiology, Springer Protocols Handbooks,
https://doi.org/10.1007/978-1-0716-3032-7_3,
© The Author(s), under exclusive license to Springer Science+Business Media, LLC, part of Springer Nature 2023
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Isolation and Identification of Citrobacter Species

Sakthinarenderan Sai, Ravi Mani, and Mirunalini Ganesan

Abstract

Isolation and identification of pathogenic bacteria is a crucial part of aquatic health management. Identify-
ing the correct pathogenic bacteria at the species level is key to preparing precautionary and disease
management practices. The pathogenic effects of Citrobacter sp. include tail necrosis, hemorrhage, redden-
ing of the body, and lesions in the intestine. They are facultative pathogens that infect wild and cultured fish,
turtles, aquatic mammals, and humans. It is an important threat to the aquaculture industry, leading to the
mass mortality of cultured fish, thereby resulting in economic loss. This chapter discusses various protocols
for their isolation and identification.

Key words Citrobacter, API 20E, PCR assay, Facultative pathogen, C. freundii, C. brankii

1 Introduction

The genus Citrobacter belongs to the Enterobacteriaceae family and
consists of approximately 13 species [1]. Citrobacter is a Gram-
negative, anaerobic bacterium that causes severe damage to the
intestine and hepatopancreas in cultured fish, thereby leading to
mass mortality. They are opportunistic pathogens in various fish,
turtles, and humans [2]. C. freundii and C. braakii are the most
infectious agents among other species of genus Citrobacter, which
causes a great economic loss for the aquaculture industry [3]. Sato
et al. were the first to isolate and describe the pathogenicity of
C. frewndii in diseased fish (Mola mola) [4]. Identification of
pathogenic strains infecting fish is important for the control and
prevention of major economic losses in aquaculture. This chapter
deals with the protocol for isolating and identifying the different
identification techniques used for Citrobacter species from
infected fish.

John Thomas and Natarajan Amaresan (eds.), Aquaculture Microbiology, Springer Protocols Handbooks,
https://doi.org/10.1007/978-1-0716-3032-7_4,
© The Author(s), under exclusive license to Springer Science+Business Media, LLC, part of Springer Nature 2023
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CHAPTER 2

Production of Biofuels and Value-
Added Products Using Anaerobic
Digestion of Wastewater

Rajathirajan Siva Dharshini, Shivakumar Renuka Dharani, K. N.
Arul Jothi, Ramachandran Srinivasan, and Mohandass Ramya
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2.1 INTRODUCTION

Globally, water pollution poses a significant threat to living organisms, ecologi-
cal systems, and climatic changes. The inadequately treated wastewater from vari-
ous industries, agricultural processes, and households is considered a substantial

DOI: 10.1201/9781003312390-2 35
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water pollution source. The wastewater generally includes a wide range of hazardous
chemical substances, pathogenic bacteria, and organic and inorganic substances that
affect aquatic ecosystems’ physical and chemical nature. Therefore, it is essential
to screen and treat the wastewater before releasing it into the environment. These
industrial wastewaters are heavy and high in strength and show difficulties in treat-
ing them. These wastewaters are high in chemical oxygen demand (COD) of 10,000
mg/L, or biological oxygen demand (BOD) of 5,000 mg/L. Anaerobic digestion (AD)
is the method of energy recovery in the wastewater digester in the absence of oxygen,
as microorganisms metabolize the organic matter into bioenergy and petrochemicals
(Braun 2007; Petersson and Wellinger 2009).

The hopeful prospect of wastewater treatment strategies is to extricate the maxi-
mum beneficial things, such as useful microorganisms and substrates for bioenergy.
On the other hand, due to an overwhelming need and an increasing population
growth, there is an overexploitation and destruction of natural resources that lead
to the deterioration of renewable and nonrenewable energy resources. Consequently,
there is always a quest for novel renewable and nonrenewable energy resources (Otto
et al. 2020). Interestingly, the combination of wastewater treatment and the produc-
tion of bioenergy can address two significant problems of the existing scenario.

Anaerobic digestion is a useful alternative for wastewater treatment and energy
recovery (Pantaleo et al. 2013). Anaerobic digestion is an economical and cost-
effective technique and adaptable to every climatic condition (Lansing et al. 2008).
To the concern of human health and environment, AD has zero adverse effects
(Paolini et al. 2018). The process profoundly relies on the mutual and syntrophic
interaction of a consortium of microorganisms to digest problematic organic waste
into simple soluble monomers that include amino acids, fatty acids, and simple sug-
ars. This review presents anaerobic digestion using wastewater as a substrate for
the coupled system of biofuels and value-added product production and wastewater
treatment. The overview of wastewater from industries subjected to anaerobic diges-
tion is discussed, along with the participation of microorganisms to improve energy
production and COD removal.

2.2 WASTEWATER TREATMENT STRATEGIES

Wastewater can reverse into reusable and potable by employing various waste-
water treatment strategies. Generally, wastewater treatment involves removing con-
taminants, such as chemicals and sewage (Von Sperling 2015), in three distinct
stages: primary, secondary, and tertiary (Kreiling et al. 1981). The primary stage
employs the sedimentation principle to remove solid wastes within the water by pass-
ing them through a series of settling water tanks and filters to separate the water
from the contaminants. The resulting leftover sludge from the primary treatment
is pumped into sludge treatment facilities for other processes (@degaard 2006). In
the secondary stage, the effluent from the primary treatment is filtered to remove
the suspended solids through biofiltration, aeration, and oxidation ponds (Verma
et al. 2006). Biofiltration involves sand filters, contact filters, and trickling filters to



PRODUCTION OF BIOFUELS AND VALUE-ADDED PRODUCTS 37

remove the solid residues from the wastewater. Aeration is carried out in oxygen to
metabolize the organic matter in the wastewater, resulting in microbial growth and
inorganic end products. In oxidation ponds, the effluents from the aeration process
are passed into natural water bodies like lagoons for a period of two or three weeks.
The tertiary stage is a specific process to remove phosphates, nitrates, and pathogens
to convert the treated wastewater into potable water for human consumption (Weber
and Hopkins 1970).

Based on the techniques employed, wastewater treatment is categorized into four
different types, namely, physical, chemical, sludge, and biological treatments (Von
Sperling 2015). Physical treatment involves multiple steps, like screening to remove
objects such as plastics and metals, sedimentation, skimming, and filtration, to sepa-
rate the water from solids, and aeration to supply oxygen for the significant degrada-
tion of organic matters. In chemical treatment, chemicals like chlorine and ozone
are employed to kill the bacteria in wastewater (Qiang et al. 2006). Sludge treatment
is a combination of thickening (to form more rapidly settling aggregates) and dewa-
tering processes. The biological treatment uses microorganisms to digest organic
matters such as human waste, food, soap, and oils present in the wastewater (Lapara
and Alleman 1999). Biological treatment is classified into three categories, namely,
aerobic digestion, anaerobic digestion, and composting. In aerobic processes, bacte-
rial organisms decompose the organic matter in the presence of oxygen. In anaerobic
processes, the wastewater is subjected to fermentation in the absence of oxygen at a
specific temperature. Composting involves the aerobic method of treating the waste-
water by mixing it with sawdust or other carbon sources.

Apart from different physical, chemical, and biological approaches, dark anaero-
bic fermentation with moderate complexity of operation processes is advantageous
and applicable to the different types of feedstocks, and it shows high productivity as
compared with light fermentation (Khongkliang et al. 2017). Several studies report
converting organic matter into bioenergy through anaerobic digestion (Puyol et al.
2017). Many improved bioreactors are used for anaerobic digestion of new substrates,
such as pharmaceutical, municipal sewage, petrochemical, and winery wastewater
(Dereli et al. 2012). There is a shift in the case of biomass where the preference has
turned towards increased carbon contained in sewage for the generation of several
bioproductions and their derivatives by anaerobic digestion. It concerns both waste
management and energy production in a parallel manner; thus, we further discuss
AD-associated remediation and bioenergy production strategies.

2.3 ANAEROBIC DIGESTION IN WASTEWATER TREATMENT

Microbial anaerobic digestion is an efficient way of organic incineration
(Nasir et al. 2012) and can be processed without pretreatment. It is not only viable
in large-scale industries but is also applicable in small-scale industries. As com-
pared with other technologies, anaerobic digestion does not form gaseous pollut-
ants and hence does not require a gas purification system as an accessory module
(Appels et al. 2011). Anaerobic digestion (AD) is standard among other wastewater
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treatment methods and used extensively in the production of bioenergy and other
petrochemicals in addition to waste reduction (Rajagopal et al. 2013). Anaerobic
digestion involves four stages, namely, hydrolysis, acidogenesis, acetogenesis, and
methanogenesis. In hydrolysis, extracellular enzymes from hydrolytic strains of
microbes decompose the polymers of carbohydrates and fats into simple mono-
mers and dimers. The extracellular enzymes from microorganisms employed for
enzyme hydrolysis are galactosidases, lipases, laccases, and phytases (Chylenski
et al. 2017). In the acidogenesis phase, fermentative or acidogenic microorganisms
convert the hydrolytic products into acetic acid and its intermediate compounds,
such as ethanol, lactic acid, short-chain fatty acids (C3—C6), hydrogen, and carbon
dioxide (Lozano et al. 2009). Like acetate, carbon dioxide, formate, methylamines,
methyl sulfide, acetone, and methanol directly follow methanogenesis. Acetogens
utilize other intermediates in the acetogenesis process (Manyi-Loh et al. 2013).
Both acetogenesis and methanogenesis use products of acidogenesis to produce dif-
ferent biofuels, bioproducts, and so on. The complete cycle of anaerobic digestion
is highly dependent on the organic composition of the source and on the acetogens
and methanogens employed (Lim et al. 2020).

AD is widely used to treat wastewaters from the olive mill, in starch process-
ing, biodiesel manufacturing containing crude glycerol, and activated sludge and
produces volatile fatty acids (VFA) (Sun et al. 2011; Trevisan et al. 2014; Wang et al.
2015). These VFAs are then converted into biofuels and other value-added products
like polyhydroxyalkanoate (PHA), directed to electricity generation in microbial fuel
cells (MFC). VFA, as a carbon source in nutrient removal and lipid production by
microorganisms, is then used for biodiesel production (Christophe et al. 2012). Along
with VFA, methane, PHA, and MFC are used to produce hydrogen, ABE (acetone,
butanol, ethanol), and other biofuels and their derivatives.

2.4 TYPES OF INDUSTRIAL WASTEWATER AND
THEIR VALUE-ADDED PRODUCTS

Wastewater treatment using anaerobic digestion allows for removing the con-
taminants and converting wastewater into an effluent that returns to the water cycle.
Wastewaters from industries such as agriculture, agroindustry, food, sugar, oil, pulp
and paper, sago, brewery, distillery, and biodiesel are utilized to produce various
value-added bioproducts (Figure 2.1). The standard value-added products made from
industrial wastewater are ABE, hydrogen, PHA, biogas, MFC, and enzymes.

2.41 Agriculture and Agro-Industrial Wastewater

Agroindustries such as olive oil mills, cheese factories, and dairy farms utilize
agricultural raw materials like vegetables, fruits, milk, and meat. These industries
generate millions of wastewaters and many by-products that might be dangerous to
the environment due to harmful contaminants. The wastes from these industries are
mostly composed of kerosene, petroleum, paraffin, olive oil, and glycerol (Mafakher
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Figure 2.1 Schematic representation of bioenergy and bioproducts production using waste-
water as the source.

Table 2.1 List of Bioenergy and Value-Added Products Generated Using Wastewater as
Feedstock
Type of Wastewater Products Yield Reference
Agricultural and Biogas 239 mL CH,/g VS Valenti et al. (2018)
agro-industrial 560.47 mL Onthong and Juntarachat
wastewater (2017)
1.8 L/Ld Kacprzak et al. (2010)
Methane 695 mL g/L VS Almomani et al. (2019)
Food industrial PHA 12 gL Pagliano et al. (2017)
wastewater Bioelectricity 330 mV Logrofio et al. (2015)
Ethanol 0.43 g/g Yang et al. (2014)
Methane 0.99 L/g Alves et al. (2009)
Sugar industrial PHA 5.297 g/L Singh et al. (2013b)
wastewater Hydrogen 3.87 L/L.d Salem et al. (2017)
32 kg/m3d Han et al. (2012)
Oil industrial Biogas 27.65 m® biogas/m® Wang et al. (2015)
effluents Methane 325.13 ml CH,/g Krishnan et al. (2016)
MLSS d
Hydrogen 175.15 ml H,/g Krishnan et al. (2016)

MLSS d
0.35 | Hy/lg COD

Singh et al. (2013c)

(Continued)
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Table 2.1 (Continued)

Type of Wastewater Products Yield Reference
Pulp and paper Methane 269 ml/g VS, qgeq Priadi et al. (2014)
industrial 200 ML/g VS aes Lin et al. (2011)
wastewater )
Ethanol 42.5 g/L Lin et al. (2012)
Sago industrial Biogas 28L Kowsalya and Poovitha
wastewater (2018)
30.7 m¥/d Rajesh Banu et al. (2006)
3393 mL/L Elaiyaraju and Partha (2016)
0.2-0.25 m¥/kg Saravanan et al. (2001)
COD/day
Brewery wastewater Biogas 0.53 L/g COD Chen et al. (2016)
0.34+0.06 m3CH, Di Biase et al. (2018)
kg-s/COD
Distillery wastewater Hydrogen 125 mL H,/g COD Intanoo et al. (2014)

380 mL H,/g COD Malik et al. (2014)
125.1 mL H,/g COD Poontaweegeratigarn et al.

(2012)
130 mL H,/gCOD Intanoo et al. (2012)
Methane 220 L/kg COD Buitron et al. (2014)
Biodiesel industrial Lipids and 230 pg/gd.w Kot et al. (2019)
wastewater carotenoids
Biogas 9.8 L H,/g Chookaew et al. (2014)

et al. 2010). Agroindustries regularly release a complex of low-value crude fats and
fatty acids containing effluents and grease containing wastewater. It is essential to
treat the wastewater generated from the agroindustry and agriculture practices to
recover essential organic by-products. The application of anaerobic digestion for
agri-oriented wastes has tremendous scope for resource sustainability.

A work by Kacprzak et al. (2010) showed an increased methane production
by the codigestion of corn stillage, cheese whey, and glycerin, and biogas was
produced at a rate of 2.2 L L-! d-'. In another study, methane production from
agricultural wastes was enhanced by processing it with semisolid chicken manure
in an anaerobic codigestion process and achieved a maximum methane production
of 695 mL g/L VS (volatile solids) (Abouelenien et al. 2014). Valenti et al. (2018)
studied the anaerobic codigestion of agricultural wastes and by-products from six
feedstocks (citrus pulp, olive pomace, cattle manure, poultry litter, whey, and corn
silage) to produce biogas for renewable energy generation. The batch anaerobic
codigestion with six studied feedstock mixtures generated an average of 239 mL
CH,/g VS. The studies, as mentioned earlier, suggest the viability of anaerobic
digestion for the treatment of agro-industrial wastewater in combination with bio-
energy production.

Microbial communities play an essential role in the anaerobic digestion of agro-
industrial wastewater. For example, Penicillium simplicissium, a facultative anaer-
obic fungus isolated from babassu oil industrial waste, was reported to produce
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lipase enzyme using soybean meal, additives of soya bean oil, and wastewater from
the slaughterhouse as a carbon source (De Vrieze et al. 2014). Besides, Yarrowia
lipolytica, known for its ability to convert waste materials to valuable biomass or
products grown on the medium containing agro-industrial fatty waste, produced
citric acid and lipase (Forster-Carneiro et al. 2007). Mafakher et al. (2010) iso-
lated two lipolytic yeast strains of Y. lipolytica from the agro-industrial wastewater
treatment plant. These two strains are investigated for their lipase and citric acid
production capability on agro-industrial wastes, such as glycerol, paraffin, olive
oil, kerosene, and petroleum, which are the pollutants of olive oil factories and
petroleum-contaminated wastewater. Compared to other industrial wastes, when
olive oil was used as an energy source, it yielded nearly 10—12 g/L higher lipase and
citric acid. Among the two strains, strain 1 (M1) produced better lipase and citric
acid than strain 2 (M2). The study concluded that Y. lipolytica is a suitable micro-
organism for the digestion of olive oil containing industrial wastewater for a better
yield of lipase and citric acid.

2.4.2 Food Industrial Wastewater

Food wastes are produced to no small extent and reach up to 1.3 tons annu-
ally, contributing significantly to municipal waste (FAO 2019; Paritosh et al. 2018).
The composition of wastewater from food industries varied based on their substrates
and processing techniques, mainly in terms of organic matter, acids, proteins, aro-
matic compounds, and nutrients. The typical components, such as total solids, total
nitrogen, total phosphorus, and biological and chemical oxygen demand (BOD and
COD), are present in the food industrial wastewater (Rajagopal et al. 2013). The food
industry wastewater is hazardous if released in the environment without treatment;
hence, it is essential to treat and manage them appropriately. Anaerobic digestion
also enables biogas production while treating food industry wastewater (Ariunbaatar
et al. 2016; Strazzera et al. 2018).

Loaded substrates present in food industrial wastewater are highly valuable
substrates for biofuels and bioelectricity (Conesa and Rey 2015; Logrofio et al.
2015). Food industrial wastewater with a complex of nutrients acts as an effec-
tive medium for the growth of filamentous fungi, such as Rhizopus microsporus
var. oligosporus (R. oligosporus). R. oligosporus, a zygomycete, is used as a pri-
mary source in the production of tempeh (feed for humans, fishes, and animals)
(Nitayavardhana and Khanal 2010; Wikandari et al. 2012). Codigestion of piggery
wastewater and food waste slurry from restaurants was evaluated in the presence
of trace elements solution (Na, K, Ca, Mg) (Zhang et al. 2011). The increased meta-
bolic activity resulted in the methane of 1.34 mL/g VS added in the high retention
time (HRT) of 20 days at pH 7.37, with reduced volatile solids up to 75.6%. Another
study by Kim et al. (2010) has shown that, in anaerobic digestion, the bacterial
hydrolysis of suspended organic matter from food recycling wastewater changes
the pH from 5 to 7 and temperature 40°C to 60°C. Furthermore, the treatment
also increased propionic acid (8.1 g/L) and butyric acid (12.8 g/L) concentrations
within two days of incubation. The key microorganisms identified in the study are
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Clostridium thermopalamrium, C. novyi, Aeromonas sharmana, Bacillus coagu-
lans, and Pseudomonas plecoglossicida.

Wastewater from the seafood canning industry contains high ammonium con-
centration. Treating the wastewater is necessary to protect the environment. For that,
Arthospira sp. and Nostoc sp. PCC 7314 were cultured in the wastewater in a semi-
continuous manner. At the same time, we monitored the production of protein and
exopolysaccharides produced by Arthospira sp. and Nostoc sp. PCC 7314. Protein
production was increased up to 2.5 + 0.2 mg mL!, including phycobiliprotein (allo-
phycocyanin, 84.3 + 10.2 mg g'!; phycocyanin, 73.7 + 7.7 mg g'). Exopolysaccharides
(962.7 +£26.7 mg L) are also produced in the Nostoc sp. culture in anaerobic diges-
tion (Alvarez and Otero 2020). Internal circulation bioreactor and laboratory batch
test were employed in industrial dairy wastewater and cheese whey treatment using
anaerobic sludge as the inoculum. The anaerobic sludge was highly loaded with
hydrogenotrophic methanogens (mostly Methanolinea) and clostridium population.
The overall treatment yielded 69.8 m? per influent COD/L per day with 80% COD
removal (Charalambous et al. 2020).

2.4.3 Sugar Industrial Wastewater

India stands among the top five countries in the world in sugar production, and
they are the prime trades in India, releasing large amounts of sugar effluents with
low BOD, COD, total suspended solids, and chemicals like calcium hydroxide,
phosphoric acid, and sodium hydroxide (Sreelekshmy et al. 2020). Sugar industry
effluents are enriched with organic and inorganic matters such as carbohydrates,
nutrients, oil and grease, chlorides, sulfates, and heavy metals. Inappropriate treat-
ments and disposal lead to severe environmental pollution. Conventional methods
such as bioenergy, bioproducts, and MFC are developed to utilize the wastewater as
the feedstock.

Combined energy generation and wastewater treatment implemented using
Clostridium butyricum and sugar industry effluents produced a cell potential of 800
mV, with a power density of 8,000 mW m? (Sreelekshmy et al. 2020). Bacillus sub-
tilis NG220 was employed to produce polyhydroxyalkanoates (PHA). They obtained
5.297 g/L of PHA, with a growth rate of 0.14 g/h/L using sugar wastewater with
maltose (1% w/v) and ammonium sulfate (1% w/v), and it accumulated 51.8% (w/w)
of biomass (Singh et al. 2013a). The study by Salem et al. (2017) investigated the effi-
ciency of hydrogen production using sucrose wastewater at different concentrations
and immobilized hematite nanoparticles (NPs) and biofilm carriers. Sieved sludge
from the wastewater treatment plant is used as the inoculum, and the yield increased
up to 0.3 L H,/g sucrose with the addition of hematite NPs, as compared with the
yield of 0.19 L H,/g sucrose in the suspended medium. Justo et al. (2016) studied beet
sugar wastewater as the substrate for the production of biogas. Beet sugar wastewater
itself is used as the inoculum, and it yields 235 mL/g COD. The microbial analysis
of beet sugar wastewater showed the bacterial genus Clostridium, Rhodobacter, and
archaeal genus Methanosaeta.



PRODUCTION OF BIOFUELS AND VALUE-ADDED PRODUCTS 43

2.4.4 Oil Factory Effluent

Global palm oil consumption increased to 61.1 million tons in 2015 and is pre-
dicted to increase by 50% in 2050 (Yee et al. 2019). Palm oil production was used to
produce both solid and liquid wastes by mill processing and plantation. It estimated
that 5-7.5 t of water is required for the 1 t of crude palm oil production, and half of
them is discharged as the palm oil mill effluent (POME). POME is the concentrated
yellow stream with distinct odor and 95% to 96% water, 0.6—0.7% oil, and 4-5% total
solids, with 2—4% suspended solids. POME has high COD and BOD in the rate of
44.300-1,02,696 mg/L and 25,000-65,714 mg/L, and it may lead to severe pollution
problems by discharging them without any potential treatment.

Anaerobic digestion is the potential technique employed in the POME waste-
water treatment, and it digests the organic contents and simultaneously generates
bioenergies, such as biogas, hydrogen, VFA, and methane. Indeed, Lim et al. (2020)
showed the VFA accumulation of about 10,500 mg/L as per 43.8% of POME using
seed sludge from the palm mill oil. The seed sludge contained both archaea and
bacteria. The order of archaea includes Methanosarcinales, and the bacterial phylum
includes Proteobacteria, Bacterioidetes, Firmicutes, and Actinobacteria.

In anaerobic digestion, two-stage fermentation is a unique form where two reac-
tors are employed: acid formers and methane formers. Krishnan et al. (2016) used
an upflow anaerobic sludge blanket reactor (UASB) for the first stage and a continu-
ously stirred tank reactor (CSTR) for the second stage for sequential hydrogen and
methane production using POME as the substrate at 55°C and pH 5.5. The granu-
lar sludge from the POME treating unit acted as an inoculum. A significant rise in
hydrogen production up to 175.15 ml H,/g MLVSS d (MLVSS-mixed liquor volatile
suspended solids) with the production rate of 2.1 L/d was observed. VFA composi-
tion in the reactor increased to a maximum of 8,800 mg/L at the organic loading
rate (OLR) of 125 kg/m3. VFA composition includes butyric acid, valeric acid, acetic
acid, and propionic acid, where propionic acid accumulation is slightly higher than
other acids. COD removal also increased to 80% at the OLR of 75 kg/m?3. The overall
performance of two-stage fermentation reached a hydrogen yield of 49.22 ml/g COD
and a methane yield of 155.87 ml/g COD at the optimum OLR of 75 g COD/I-d. This
two-stage operation fermentation is highly preferable for COD removal and VFA,
hydrogen, and methane production using POME as a substrate.

2.4.5 Pulp and Paper Industrial Wastewater

Paper and pulp industry wastewater is low in BOD, dark brown in color due to
chromophores in its lignin and phenolic content (Akolekar et al. 2002). The waste-
water sludge from the pulp and paper industry contains lavish organic material and
creates coloration and toxicity in the water bodies. The presence of organic residues
in the sludge makes it a potential substrate for biogas production using anaerobic
digestion. During the 1990s, anaerobic digestion has gained more interest in treat-
ing the sludge from the pulp and paper industry (Puhakka et al. 1992; Rintala and
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Puhakka 1994). The energy trapped in the organic matter can be transferred to meth-
ane to produce vehicle fuels like biogas or electricity (Karlsson et al. 2011). The
use of anaerobic digestion has many advantages over conventional methods, like
sludge volume reduction by 30—70%, methane production, rate of pathogen destruc-
tion, nonsophisticated equipment requirement, cost-effectiveness with low capital
and operating cost, and applicability in different scales (Ekstrand et al. 2013; Zwain
et al. 2013). Various anaerobic bacteria used for the digestion process that produces
biogas, including methane, can be exploited in this method.

The anaerobic digestion of paper sludge was improvised by codigestion methods
to increase the biogas yield. The results by Priadi et al. (2014) indicated that the paper
sludge and the cow manure mixture yielded 18-folds higher methane (269 mL/g VS)
compared to the paper sludge (14.7 mL/g VS) treatment. Moreover, Lin et al. (2011)
also suggested that codigestion of pulp and paper sludge along with the monosodium
glutamate waste liquor enhances methane yield.

The production process followed in the paper and pulp industries significantly influ-
enced raw materials on methane production (Ekstrand et al. 2013). The carbon-nitrogen
ratio is crucial in the AD since it dramatically affects the yield and an influential factor
to impact the anaerobic bacterial growth. The optimal range of the C:N ratio for signifi-
cant biogas production would be between 20/1 and 30/1 (Li et al. 2011).

2.4.6 Sago Industrial Wastewater

Sago industries process the tubers of tapioca, Mannihot utillisema, to produce the
edible starch called sago. A vast quantity of water (20,000 to 30,000 L) is required
to process a ton of sago, where an equal amount of highly organic, foul-smelling,
acidic wastewater is released. Various anaerobic technologies, including conven-
tional anaerobic treatment, high-rate treatment such as anaerobic filters, and fluid-
ized beds, have been used to treat sago wastewater. Production of methane, ethanol,
and biogas used sago industrial wastewater as the substrate.

Ethanol was retrieved from the treated waste of sugary or starchy crops such as
corn, sugarcane, barley, wheat, wood, and paper pulp industries. Cassava became
an alternative for corn and sugarcane for its low cost and high yielding capacity.
Instead of using raw feedstocks, liquid waste from sago industries was employed
for its zero-cost carbon source (Cremonez et al. 2016). Saccharomyces cerevisiae is
isolated from batter and molasses used as the microbial inoculum for ethanol pro-
duction from sago industrial wastewater. The wastewater was saccharified by adding
hydrochloric acid (HCIl) and sulfuric acid (H,SO,) and allowed to ferment under
anaerobic conditions for 16—18 days at 28°C. S. cerevisiae from molasses outpaced
the S. cerevisiae isolate from the batter, with an increased ethanol recovery with
100% purity (Subashini et al. 2011).

The sago wastewater treated in an anaerobic fluidized bed reactor yielded 59-66.3 L/
day of biogas to remove 82% of the COD (Saravanane et al. 2001). Elaiyaraju and Partha
(2012) developed an anaerobic batch reactor set up to monitor the formation of biogas
using sago wastewater. Two reactors with different feed inputs were set up (750 mL and
1,250 mL feed), and the biogas generated from the reactors was found to be 3393 mL/L
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and 3068 mL/L, respectively. The liberated biogas was analyzed, and it was found that
about 65-70% was methane, and the remaining 20-25% was CO,. The screened sludge
sample consisted of Methanosarcina mazei and Methanothrix soehngenii. Banu et al.
(2006) reported that anaerobically treated sago industrial wastewater using the hybrid
reactor generated 30.7 m*/d of biogas within 5.9 h, eliminating 83% of the COD.

Furthermore, the wastewaters from sago industries, local waste, and textile
industries added in the ratio of 17:33:50 in the single reactor and produced biogas
around 2.8 L in 17 days with maximum COD removal (Kowsalya and Poovitha 2018).
Taken together, this method is considered as cost-effective when compared to other
conventional methods of treatment, because when the wastewaters are combined,
there is no requirement of chemicals for the pretreatment, and the end product biogas
serves as a valuable source of energy.

2.4.7 Brewery Industrial Wastewater

Brewery industries are prominent in the country’s economy, being a large con-
sumer of water, liberating 70% of water as wastewater (Valta et al. 2015). This
wastewater constitutes yeast and leftover grains, which are a primary pollutant to
the environment. The wastewater also consists of nitrogen, phosphorus, and other
organic matter; hence, it is unfit for different applications (Dvofdk et al. 2014).
Sivagurunathan et al. (2015) investigated hydrogen production from beverage waste-
water using heat-treated compost as the inoculum. They produced energy at the rate
of 641 kJ/L-d, with efficiency to replace 24% of the electricity of the beverage indus-
try. The screened compost consisted of eight bacterial groups, namely, Clostridium
butyricum, C. tyrobutyricum, C. celerecrescens, C. pasteurianum, C. acetobutyli-
cum, Klebsiella oxytoca, Selenomonas lacticifex, and C. perfringens.

Brewery wastewater treated in anaerobic membrane bioreactor had biogas pro-
duction of 0.53 L/g and, simultaneously, COD removal of 98% (Chen et al. 2016).
Chlorella protothecoides was one of the known microalgae for bio-oil production.
Anaerobically treated brewery water is used for the cultivation of C. protothecoides
and yields a cell density of 1.25—1.84-fold. This study concluded that anaerobic brew-
ery wastewater would act as the economical medium for C. protothecoides—based
biodiesel production (Darpito et al. 2015).

Di Biase et al. (2018) estimated biogas production at a maximum of 0.34 m3-CH,
kg-COD! at 18 d HRT using brewery wastewater as the substrate. Brewery waste-
water is highly suitable for hydrogen production with its physicochemical properties
and residual sugars; besides, COD and nitrogen support anaerobic digestion (Arantes
et al. 2017; Hay et al. 2017). Enterobacter and K. pneumoniae were used as the inoc-
ulum for the hydrogen production using brewery wastewater, and it yielded 0.80—-1.67
mol mol"! glucose (Estevam et al. 2018).

2.4.8 Distillery Industrial Wastewater

In ethanol production units, large amounts of fermentation residue and wastewa-
ter are produced. Bioethanol industries release 9—18 gallons of waste stream called
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vinasse during bioethanol distillation, disturbing the environment by polluting
nearby water bodies. Central Pollution Control Board, India (2009-2010), reported
that distillery wastewater contains toxic phenolic compounds of lignin, furfural, and
hydroxymethylfurfural that may lead to recalcitrance and less degradability. The
presence of different sugars like sucrose, glucose, xylose, and hemicellulose makes it
meritorious for bioenergy production (Kamalaskar et al. 2010).

Vinasse is acidic and enriched with organic matter (COD = 50 — 150 g/L). The
tequila industry-released vinasse was treated by anaerobic digestion using anaero-
bic sludge from the brewery wastewater used as inoculum. Hydrogen and methane
are produced at a rate of 38.3 H,-ml/gVSS-h and 24.3 CH,-ml/gVSS-h, respectively,
along with removing 83% volatile solids (VS).

The wastewater contained sucrose used for hydrogen production using microor-
ganisms such as Fusiform bacilli and Clostridium species in the fermentation pro-
cess (Salem et al. 2017). Interestingly, iron and nickel nanoparticles act as enhancers
in ferredoxin-dependent hydrogenase activity and increased hydrogen generation
(Gadhe et al. 2015). Likewise, Malik et al. (2014) used distillery wastewater as a
substrate in the concentration of 110 g/L. with iron oxide nanoparticles of 50 mg/L
at pH 6 and obtained 380 mL of hydrogen (62.14% hydrogen content). Different bio-
reactors such as biofilm-based reactor, hematite NPs—based reactor, and granular-
based reactor operated to better hydrogen production and for COD reduction. As
compared with other reactors, the granular-based reactor and hematite NPs—based
reactor yield 0.39 L-H,/g- sucrose, with an efficiency of 75% and 57.7%. The hematite
NPs—based reactor acted better than granular-based reactors in COD reduction and
achieved 76% COD reduction. Biofilm-based reactor showed the lowest productivity
of 0.1 L-H,/g- sucrose, with an efficiency of 19%.

Alcohol wastewater was treated for hydrogen production using an upflow anaero-
bic sludge blanket (UASB) and yielded 125 mL H,/g COD (Poontaweegeratigarn
et al. 2012). While under thermophilic conditions (55°C), hydrogen produced 130
ml H,/g COD. Further, alcohol wastewater added with fermentation residue sub-
jected to hydrogen production yielded maximum at the rate of 1,390 ml H,/g MLVSS
(Intanoo et al. 2014). Liquid waste left over from starch-based feedstocks is called
stillage. Stillage is usually acidic, with high total solids (TS 11.4%), volatile solids
(VS 10.4%), and organic matter (COD 203 g/L), and limited alkalinity and nitro-
gen (<1 %). The biogas is produced via anaerobic codigestion to compensate for the
drawbacks, like low alkalinity and nitrogen. Cassava stillage treated by anaerobic
sequencing batch reactor under thermophilic condition (55°C) yielded methane of
about 220 L/kg COD and removal of total COD and soluble COD in the range of
91-87%, attained in the HRT of ten days (Luo et al. 2010).

2.4.9 Biodiesel Industrial Wastewater

Biodiesel industries used to discharge large amounts of wastewater (20—120 L)
during the wet washing process (Daud et al. 2015), and it has a high composition of
oil, grease, methanol, soap, and glycerol. It constitutes the vast contents of COD,
BOD, and suspended solids with a varied range of pH.
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Crude glycerol is the primary by-product of biodiesel, where every 100 lbs of
biodiesel produced have leftover of 10 kg of glycerol. Crude glycerol constitutes
50-60% glycerol, 12-16% alkali soaps and hydroxide, and 15-18% methyl ester
(biodiesel and 2—3% water (Oh et al. 2011). Processing crude glycerol for methane
production via AD is economical, and it is a recycled process to utilize heat and elec-
tricity for biodiesel plants. Immobilized biofilm-forming B. amyloliquefaciens CD16
synthesized 120 L H,/L. CG during 120 days of continuous fermentation (Manish
Kumar and Khushboo Khosla 2017). B. thuringiensis strain EGU45, non-biofilm-
forming bacteria, produced 100 L H,/L. CG (Prakash et al. 2018a). Similarly, crude
glycerol codigested by Klebsiella sp. generated 9.8 L H,/g substrate, with 44% of the
total biogas (Chookaew et al. 2014).

The production of lipids and carotenoids is mainly by yeast strains, Rhodotorula
glutinis, and R.mucilaginosa. Cells cultured in the medium containing glycerol
waste fraction and potato wastewater increased the biosynthesis of lipids to 10.5-15.2
2/100g4 y ary weigny» With an average yield of carotenoids about 230 pg/g,,, as com-
pared with the control medium (7.1-9.8 g/100g,,,) (Kot et al. 2019). Crude glycerin
is another by-product of biodiesel production. Chookaew et al. (2014) studied hydro-
gen production from crude glycerin using MFC or microbial electrolysis cell. They
reported that it yielded 0.55 mol H,/mol of glycerin under the conditions of COD at
0.55 kg/m? d pH 7 and 35°C. Two-stage anaerobic sequencing batch reactors process
with 6.5%, 63.5%, and 30% of hydrogen, methane, and carbon dioxide, respectively,
using biodiesel wastewater with glycerin fraction (Tangkathitipong et al. 2017).

2.5 MICROORGANISMS INVOLVED IN ANAEROBIC DIGESTION

Wastewater contains diverse microbial species to metabolize different substances
present in it, and it is essential to characterize and segregate them to increase high
productivity and reduce harmful effects (De Rossi et al. 2017). The process involves
the participation of numerous anaerobic and facultative anaerobic species of micro-
organisms, such as hydrolytic, acid-forming, acetogenic, and methanogenic microbes
(Lim et al. 2018).

Among a variety of microorganisms, such as archaea, bacteria, fungi, and
algae population, bacteria are prominent in the anaerobic digestion of wastewa-
ter (Li et al. 2020). Bacterial species of Chloroflexi, Firmicutes, Proteobacteria,
Acidobacteria, Synergistetes, and Actinobacteria phylum are prominent in meth-
ane production using wood vinegar wastewater. Firmicutes and Proteobacteria are
symbiotic in nature and well-known methanogens. They can potentially assimilate
carbohydrates and polycyclic aromatic hydrocarbons as carbon sources (Cheng
et al. 2013). Synergistetes and Actinobacteria play a significant role in the degrada-
tion of organic acid and glucose (Honda et al. 2013). Chloroflexi and Proteobacteria
are used to degrade phenols and yield volatile organic acids (Rosenkranz et al.
2013; Enaime et al. 2020). The distillery wastewater—fed MFC is abundant with
the microbial community of Bacteriodia (52%) among the bacterial community
(Ha et al. 2012).
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The class Halanaerobiales are the prime hydrolyzers, and clostridia are strong
fermenters in municipal wastewater treatment (Guo et al. 2015). The oil mill efflu-
ent digester is enormous, with a population of deltaproteobacteria and gammapro-
teobacteria species (Enaime et al. 2020). The order Clostridiales (Firmicutes) was
dominant among the four full-scale anaerobic digesters of energy crops, manure, and
food waste (De Vrieze et al. 2014). The dry batch anaerobic codigestion of food waste
and cardboard are prominent with the order Clostridiales (Capson-Tojo et al. 2017).
The order Bacteroidales (Bacteroidetes) are abundant in the studies of 43 household
biogas digesters (Rui et al. 2015) and four full-scale anaerobic digesters (De Vrieze
etal. 2014). Bacteroidaceae was the dominant family among the fermentation system
(Guo et al. 2015). The fermentation of lipid-rich wastewater with oils and long-chain
fatty acids (LCFA) is predominant with Synergistaceae, Thermobaculaceae, and
Syntrophophaceae. Synergistaceae are used to degrade LCFA to VFA but are unable
to degrade glycerol. This bacterial group was concluded as the LCFA degrader (Zhu
et al. 2017).

The genera Clostridium, Treponema, Eubacterium, Thermoanaerobacter, and
Moorella play a significant role in acetate production in anaerobic digestion (Guo
et al. 2015). Even Desulfovibrio species are well-known in the degradation of glyc-
erol and reduction of sulfate (Zhu et al. 2017; Nakasaki et al. 2020). The genera
Acetobacterium, Delfovibrio, Syntrophomonae, and Syntrophorhabdus are respon-
sible for organic acidification (Pérez Bernal et al. 2017). The genera Desulfovibrio,
Anaerolineae (Chloroflexi), and Syntrophorhabdus show characteristics of detoxi-
fication, degradation of aromatic aldehydes, and aromatic compounds like furfural
(Rosenkranz et al. 2013; Li et al. 2020).

The functional consortia of Methanosacrina and Methanosaeta, together with
proliferation with the enzymatic encoding genes (Ack, PTA, ACSS), are evident
in the acetoclastic methanogenesis in the anaerobic digester (Guo et al. 2015).
Methanosacrina helps in acetoclastic methanogenesis for the anaerobic digestion of
sewage sludge in methane production (Liu et al. 2016). Methanoculleus was a type of
methanogen used to produce methane (Li et al. 2013; Enaime et al. 2020). The spe-
cies Methanosarcina mazei and Methanothrix soehngenii were used in the anaerobic
digestion of sago industrial wastewater for the production of biogas (Elaiyaraju and
Partha 2016).

Comparing bacteria and archaea, the presence of fungal and algal community is
negligible in the anaerobic digestion of wastewater. The anaerobic digester contained
glycerol waste fraction, and potato wastewater used fungal species Rhodotorula glu-
tinis R. gracilis and R. mucilaginosa as the inoculum to produce lipids and carot-
enoids (Kot et al. 2019). The fungi R. oligosporus metabolized the food wastewater to
produce chitosan, industrial enzymes, adsorbents, and animal feed (Nitayavardhana
and Khanal 2010; Wikandari et al. 2012; Ferreira et al. 2013). The freshwater micro-
algae Chlorella sorokiniana was used to remediate agro-industrial wastewater and
methane produced in the range of 518 mlg/COD (Hernandez et al. 2013).

The different microorganisms involved in the anaerobic digestion of wastewa-
ter to produce bioenergy and value-added products are detailed in the following
Table 2.2.
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2.6 GENETIC ENGINEERING IN WASTEWATER MANAGEMENT

The production of bioenergy and bioproducts from wastewater depends on the
microorganisms involved in it (Srivastava et al. 2018). Theoretically, different species
of microorganisms prefer different types of substrates for the efficient production of
biofuels under anaerobic conditions. However, under experimental conditions, some
inhibitors present in the wastewater cause toxicity to microbial growth and result in
low product yield. It is, therefore, vital to employ genetic engineering approaches to
transform microorganisms to adapt to the adverse conditions of the wastewater. For
strain improvement and increase in the efficiency of production, random chemical
mutagenesis, gene shuffling, and UV exposure are commonly used. To target specific
genes or pathways, methods like silencing or overexpressing genes and introducing
new genes from other microorganisms are in practice to optimize and improve pro-
duction (Prelich). For example, the yeast S. cerevisiae transformed by the deletion
of the GPD2 gene (glycerol 3- phosphate dehydrogenase) and overexpression of the
GLT1 gene (glutamate synthase) improved with 4% sugar consumption capacity for
minimum glycerol concentration. It increased the rate of NADH to NAD* cofactor.
It also acquired the efficiency to grow under high temperatures and high ethanol
(Abreu-Cavalheiro and Monteiro 2013).

E. coli is one of the most preferred species for metabolic engineering techniques
to regulate the pathway and adoption process (Huffer et al. 2012). A study has shown
that a genetically engineered E. coli, by introducing the overexpression of genes
from Z. mobilis (for ethanol production) and gene from Acinetobacter baylyi strain
ADPI1 for the enzymes wax ester synthase/acyl-CoA-diacylglycerol acyltransferase,
increased the simultaneous production of biodiesel and ethanol (Lin et al. 2013).
Another study demonstrated that E. coli engineered by the addition of acyl-acyl car-
rier protein thioesterase allowed it to utilize glycerol as feedstock and improved the
free fatty acid (FFA) production overexpression of NAD* kinase and transhydroge-
nase enzymes. This engineered strain yielded 83% of the theoretical value (g FFAs/g
glycerol) with crude glycerol as the substrate (Wu et al. 2014). Metabolic engineering
has been well-illustrated in a study with E. coli MG1655 by combining genes from C.
acetobutylicum (thlA, adc), E. coli (atoDA), and C. beijerinckii (adh) to improvise the
isopropanol biosynthesis pathway. It generated increased isopropanol production by
using the liquid stream of acetic acid released as a by-product of syngas production.
The development of synthetic microbial cells by modern biotechnology techniques
has increased the utilization of different resources to produce bioenergy, solvents,
and bioproducts.

2.7 CHALLENGES AND FUTURE PROSPECTS

Wastewater is a vital source to produce many environmentally friendly fuels, like
biogas and biodiesel. AD is a complex mechanism with different parameters. Many
physical and chemical factors are involved in the optimization of overall anaerobic
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digestion. To increase the productivity, we have to control the parameters. The
organic matter involved in the anaerobic digestion is used to promote the preferrable
environment for the optimum metabolic functioning of the microorganisms in its
bioprocessing. Wastewater is a complex organic matter with loads of microorganisms
and decomposed residues. Wastewater as the organic source for anaerobic digestion
is advantageous while, at the same time, also challenging to digestors. Productivity
may increase or decrease as per the composition of wastewater. Quality is the great
challenge we are facing in anaerobic digestion. Even after many refinements and
compression, biogas still contains some amount of impurities. Even though the gas-
eous mixture is suitable for its usage in kitchen stoves, water boilers, and lamps, the
generated biofuels may corrode the metal parts of the engine if utilized to power
automobiles, which might lead to increased maintenance cost. We should focus on
the purity and quality of the biogas and bioproducts. Maintenance of temperature is
challenging in the presence of a mixture of microorganisms. Microbial methanogen-
esis occurs in the temperature between 2 and 100°C (Megonigal et al. 2004). The
growth of mesophilic and thermophilic microbes is highly responsible for the meta-
bolic degradation of organic matter (Scaglia et al. 2014). Screening of the microbial
composition in wastewater is effective in performing and controlling the parameters
for the successive anaerobic digestion. We can improvise the anaerobic digestion
using wastewater by designing the digesters with advanced features and controls
(Daud et al. 2015). In the future, the application of anaerobic digestion in the treat-
ment of wastewater could prove extremely useful to humankind. Wastewater treat-
ment using anaerobic digestion has various advantages, such as reducing greenhouse
gas emissions by capturing the methane gas that might otherwise be lost in the atmo-
spheric gases. It also contributes to climate change mitigation by replacing fossil fuel
usage. Apart from environmental benefits, various economic benefits are associated
with using anaerobic digestion in waste treatment technologies. When food wastes
are incorporated into anaerobic digesters, savings are increased twofold by reducing
energy costs via on-site production. Food and beverage processing facilities can also
leverage the same benefits on-site, but the introduction of food waste into wastewater
treatment facilities has become increasingly popular in recent years.
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Serum and Plasma Proteomics for High
Altitude Related Biomarker Discovery

Aditya Arya and Amit Kumar

Abstract

Serum and plasma are widely used biological fluids for a large variety of
biochemical and pathological tests which have been used since historical times
for diagnosis and prophylactic analysis. High altitude physiology and related
pathologies are geographically localized socio-economic issues of a large set of
population. In the last few decades, considerable research has been done to
explore the underlying proteomic changes in serum and plasma of humans as
well as in the model organisms. Recent studies have led to the emergence of a
number of potential prophylactic and therapeutic targets which enable better and
timely diagnosis, effective therapy, and also susceptibility testing of high altitude
related illness. As proteome is highly dynamic in time and space, and serum or
plasma is known to reflect the proteomic changes in various organs. Although
analysis of plasma or serum is an invasive approach, yet the specificity of plasma-
based markers holds great promise in diagnostics. In this chapter, we will discuss
general approaches to use plasma and serum proteome, followed by examples of
potential biomarkers or indicators of hypobaric-hypoxia-induced perturbations.

Keywords
Serum - Plasma - Biomarker - High altitude pathophysiology - Hypobaric hypoxia

A. Arya (0<)
National Institute of Malaria Research, Indian Council of Medical Research, New Delhi, India

A. Kumar
Sathyabama Institute of Science and Technology, Chennai, Tamil Nadu, India

(©) The Author(s). under exclusive license to Springer Nature Singapore Pte

Lid. 2022

N. K. Sharma, A. Arya (eds.), High Altitude Sickness — Solutions from Genomics,
Proteomics and Antioxidant Interventions.

https://doi.org/10.1007/978-981-19-1008-1_9

143

9


Highlight


FIELD IDENTIFICATION GUIDE

INSTITUTE OF SCIENCE AND TECHNOLOGY
(DEEMED TO BE UNIVERSITY)




Field identification guide to common
marine and coastal life of Covelong,
Chennai

Amit Kumar
Shrutika Raut

S. Prakash

{ s J . SATHYABAMA
: ( /§\‘ o INSTITUTE OF SCIENCE AND TECHNOLOGY
s (DEEMED TO BE UNIVERSITY)

pm—

SATHYABAMA
MARINE RESEARCH STATION



Highlight

Highlight

Highlight


ISBN No.: 978-93-83409-76-1

All rights reserved. No part of this book (text and the
color plates) can be reproduced, stored in a retrieval
system, or transmitted in any form or by any means such
as electronic, mechanical, photocopying, recording, or
otherwise, without the written consent of the authors.

First Edition: August 2022

Citation: Kumar, A., Raut, S., & S. Prakash 2022. Field
identification guide to common marine and coastal life of
Covelong, Chennai. Sathyabama Institute of Science and
Technology, Chennai. pp. 1-161.

Front and back cover image: [llustrations made by
Shrutika Raut.

Author affiliations:

Centre for Climate Change Studies, Sathyabama Institute
of Science and Technology, Rajiv Gandhi Salai, Chennai
600119.

Published by,

{lj y SATHYABAMA

e bR, " INSTITUTE OF SCIENCE AND TECHNOLOGY
PR SS——g (DEEMED TO BE UNIVERSITY)




Contents

Acknowledgement
Preface
1. Introduction
Covelong
Marine and coastal habitat
Diversity of life forms
How does this field guide work?
2. Finfishes
a. Meristic and morphological characters
b. Guides to the families in this book
c. List of species
3. Shellfishes
a. Mollusca
b. Crustacea

4. Other life forms
a. Echinodermata

b. Cnidaria

c. Annelida

d. Reptilia

d. Coastal flora
5. Conservation steps and recommendations to preserve
marine and coastal life forms
6. References

Index (scientific and common names)



Chapter 9

Antioxidant activity of marine bacterial

pigments

S. Bharathi', S. Gowri Lakshmi® and M. Radhakrishnan®

'Research Department of Microbiology, Sri Sankara Arts and Science College (Autonomous), Kanchipuram, Tamil Nadu, India, *Department of

Zoology, PSG College of Arts & Science (Autonomous), Coimbatore, Tamil Nadu, India, *Centre for Drug Discovery and Development, Sathyabama

Institute of Science and Technology, Chennai, Tamil Nadu, India

9.1 Introduction

Pigments are colored molecules with different chemical
formulas that can absorb a specific wavelength of light
and reflect the rest in the visible spectrum of light
(380—750 nm) (Afra et al., 2017). The pigments can be
classified as natural or synthetic. Synthetic pigments are
produced in industries that use high concentrations of
petroleum compounds and heavy metals that have been
found to be toxic, allergic, and carcinogenic; this leads to
organ damage in humans and harmful to the environment.
Synthetic pigments are used extensively because of their
increased stability, wide range of spectra, and low cost
(Aroumougame, 2021).

Synthetic colorants have been gradually replaced in
the pharmaceutical, food, textile, and cosmetic industries
by natural pigments which are ecofriendly and nontoxic
(Chiba et al., 2006). Natural pigments are synthesized by
living organisms such as plants and microorganisms.
Colored substances such as yellow, bright red, and orange
produced by plants are called plant pigments, which are
essential to control photosynthesis, growth, and develop-
ment of the plants. The different plant growth pigments
are chlorophyll, carotenoids, lycopene, and anthocyanin
(Sudhakar et al., 2016). Pigments help plants in dispersion
of seeds and pollen grains and act as shields for plants
against the harmful ultraviolet (UV) and visible light.
Under stress conditions, plants synthesize flavonoids and
quinones, which are vital because they have the ability to
convert light into chemical energy (Tanaka et al., 2008).

Bacterial pigments have attracted more attention than
plant pigments, since microbial pigments can be produced
rapidly irrespective of seasonal and geographic changes and
for their bioactive potential (Venil et al., 2014). Nowadays,
research is focusing on the production of coloring material

Marine Antioxidants. DOI: hitps://doi.org/10.1016/BY78-0-323-95086.2.00015-1
© 2023 Elsevier Inc. All rights reserved.

using microbes. Lycopene is produced by Streptomyces
chrestomyceticus subsp. rubescens. Lutein and zeaxanthin
are produced by Flavobacterium sp. A wide variety of pig-
ments have been produced from  Rhodococcus,
Thermomonospora, Kitasatospora, Nocardia, Streptomyces,
Microbispora, and Streptosporangium. Various species of
Phycomycetes fungi, including Penicillium sclerotiorum,
Neurospora crassa (Ascomycetes), and Rhodotorula auran-
tiaca (Deuteromycetes) are prominent producers of
B-carotene (Joshi et al., 2003). Yeasts such as Phaffia rhodo-
zyma, Cryptococcus sp., Yarrowia lipolytica, and
Rhodotorula act as a potential source of microbial pigments.
The red pigment astaxanthin, which is produced by animals,
is seen rarely in microorganisms, including Phaffia rhodozy-
ma (Andrewes et al.,, 1976). Marine algae Dunaliella salina,
which belongs to Chlorophyta produces carotene pigment
(Joshi et al., 2003).

9.2 Pigments from marine bacteria

The marine ecosystem is considered to be the most impor-
tant ecosystem that is yet to be explored because of its
immeasurable, undiscovered, and fascinating mystery,
embodying the proverb “Known is a drop, unknown is an
ocean.” The pigments that are produced by marine bacte-
ria include carotene, phenazine, melanin, pyrrole, qui-
nones, and violacein, which have remarkable anticancer,
antimicrobial, photoprotective, and immunosuppressive
properties (Sogin et al., 2019). A survey has shown that
microorganisms from marine environments produce yel-
low (31.3%), orange (15.2%), brown (9.9%), and red or
pink (5.4%) pigments (Aroumougame, 2021). This shows
that marine bacteria could be utilized for bioactive pig-
ments (Table 9.1).
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Introduction

Earth’s ecology is driven by microbial ecology; still the biogeography and diversity of microbial
communities is not well understood (Curtis & Sloan, 2004). Studies of symbiotic relationships of
microbes with the environment and other organisms reveal their ongoing diversification and distance-
based isolation. The primary task in identification of microbial diversification is unraveling the in-
fluences of isolation from contradictory effects of environmental selection (Banks et al., 2014). Zones
surrounding Earth’s geographical North and South poles are termed polar regions or frigid zones. Cool
summers and cold winters are characteristics of these zones. Consistent daylight, foggy and damp
weather, timid cyclones with snow or rain are characteristics of polar summer, while consistent

Microbial Symbionts. https://doi.org/10.1016/B978-0-323-99334-0.00017-7 573
Copyright © 2023 Elsevier Inc. All rights reserved.
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Chapter 6
Production, Cost Analysis, and Marketing s
of Citric Acid

Bharathi S and Radhakrishnan M

Abstract Citric acid is the most widely used organic acid in the world, with
applications in the food, pharmaceutical, and beverage sectors. This chapter dis-
cusses the microbial synthesis of citric acid, methods of fermentation, commercial
strain, fermentation media including carbon source, nitrogen source, phosphorus
source, trace elements, and fermentation conditions including pH, temperature,
aeration, recovery, extraction, cost analysis, and marketing of citric acid.

Keywords Citric acid - Fermentation - Commercial strain - Cost analysis and
marketing of citric acid

6.1 Introduction

Citric acid (2-hydroxypropane-1 ,2,3-tricarboxylic acid) gets its name from the Latin
word citrus, which refers to a tree bearing lemon-like fruit. Citric acid is composed of
three carboxylic functional groups (Gargul et al. 2019) with pKa values of 3.1, 4.7,
and 6.4, respectively. The molecular weight of this tricarboxylic acid is 210.14 g/mol
(Max et al. 2010). In plants and animals, citric acid is found to be present in trace
quantities since it is the primary metabolite obtained from the tricarboxylic cycle
(or Krebs cycle) (Tong et al. 2019) (Fig. 6.1).

Karls Scheel from England was the first person to isolate citric acid from Italian
lemon juice in 1874, In 1893, Wehmer first demonstrated the accumulation of citric
acid from Citromyces (now Penicillium) in the presence of sugars and inorganic
salts. Currie, an American, pioneered the industrial manufacture of citric acid from
Aspergillus niger in 1917,

Bharathi S ([<)
Research Department of Microbiology, Sri Sankara Arts and Science College (Autonomous),
Kanchipuram, Tamil Nadu, India

Radhakrishnan M
Centre for Drug Discovery and Development, Sathyabama Institute of Science and Technolo 2y,
Chennai, Tamil Nadu, India
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Introduction

Corals are immovable invertebrate marine animals belonging to the phylum Cnidaria and class
Anthozoa (Norton, 2006). There are two types of corals: stony and soft corals. Stony corals are the
most common types of coral that possess polyps attached to hard surface known as calyx which is
formed due to secretion of calcium carbonate. These stony corals are also called as reef building
scleractinian corals (Vanwonterghem and Webster, 2020). It has been predicted that scleractinian
corals have been around since 425 million years ago that ramified in to 1500 species, and they act as
the important builder of coral reef ecosystems worldwide (Pollock et al., 2018). Soft corals including
species in subclass Alcyonaria or Octocorallia do not form reefs but are often found in coral reef
ecosystem. They are made up of numerous little polyps stabilized by sclerites found in between the

Microbial Symbionts. https://doi.org/10.1016/B978-0-323-99334-0.00004-9 441
Copyright © 2023 Elsevier Inc. All rights reserved.



I Juaju0d pup siybu e 66-£7€-0-8468/9101°01/bB10"10p/,

91D Gk 2I0YS o Aajapuapy 0) PF

A\ 910

; unioiopjoly pAwnys Aoy *, upiubDLuoIgQng uniat

,mqauoa:mna IITAS . Tpubg IUILSIDPDALLL ', NSDIDHNADUNIIY | IDXS

[ R

SjuoIqu
[eIqOIdIW Jo sisAteue diysuorne
3UISUas wn.iony) - 9% Jayde

Sp8-1£8 sob0od ‘€707

ABojouyalolg puo ABojoiqosaiy panddy ui syuswdo)araq
S5
1S0H U0 SUOIIIDIBIUL IDINIB|OW PUD SUOIIIUNS BIIAET

SIUOIQUIAS |DIqOIDIN il




€ AEIU B SWSIUPSI001DIW Pajeidosse JO AJIUNWILUOD ISIAAIP P 2APY ‘SWISIUPSIO
DNOAIRNND 1910 1] ‘9PB[POIdRJA "SJUIWUOIIAUS djenbe ul 2ot Jueniodwl
ue Aejd Jeyl swisiuegio d1aIuAs010yd JO UOLDIJJO PILIBA P dIP ILS[POIIRW

1RISqY

¥ 1usiu0d pup s3ybu 135 K S-050000-v££66-£75-0-8£68/9101°01/B1010p//:sdny

A\ 3I0W MOUS

; Ydaso[ suuisf « uDIUDWDIGNS UDIDLUNY ¢, :uccm IUIYSIDDDALLY

d

*, UDIDIDMO0IY DAWDULS A1Dp . Toindysng giilns -, NSDIDY%NADUNIIL] J1D0=350/D

| JB3[Y
W01J SJUOIqUIAS [eIqOIDIA - /] Ja1dey)

97¢-11f sabogd ‘s707

ABorouydaloig pup ABojoiqosdny panddy u siuswdolasag
SS3ud
1SOH UO SUOQIIDDIAU] JOINIZ|OW PUD SUCIOUNA JITNIAVOY

SJUOIQUIAS |DIGOIDIN 4




CHAPTER

Endosymbiotic interactions of
actinobacteria with the insects

Venugopal Gopikrishnan', Manikkam Radhakrishnan', Parathasarathy Krupakar’,

Kaari Manigundan', Baskaran Abirami' and Sridhar Reshma®

'Centre for Drug Discovery and Development, Sathyabama Institute of Science and Technology, Chennai, Tamil Nadu,
India; *Department of Biotechnology, Sathyabama Institute of Science and Technology, Chennai, Tamil Nadu, India

Chapter outline

I OAUCTION . ..ucuceca st eesaeaese s s s s st s e et et emnms et em e e s e e s s e e e e e e nanaes 645
LT BT Ly RS e USRI S 646
I O i S SN B SRS S a5 Sk amp A SRR e s s bmt e OB aS 647
Ant—actinobacteria symbiotic relationship and its bioactive metabolites....omeeemeeeereeeeeeereeeeeeesee e 649
Actinohacterial SYmbiosis iN SHNZIESS DBES......cvuvererermeersiserressereeseseesesenseseesnsssssssssnsssssnesessnseessssomssnes 651
Actinobacterial SYMBIOSIS iN WaSPS..c.ccuvueererererrrsreresssssssssirestsassssesesessnsnesnesssnseseenssnsssssesesssnsssssssssssenaes 652
Actinobacterial SYMBDi0SiS iN EEIMITES .....c.ecveeeeeeeicieieiecaccssssrestenssesnsssssensassnssesssesmesassesnssessssesesmssssesssee 652
CONBIUSION ovsseousumsuesmsvusssusinsiosbinms ivsssessstnsssusmesinm s A e e e eV o e s s weimas e 653
PCRTOWE QT AU sy e B oA B SRR s o e ass SR esAEme A OnarELs 654
BT BI BT v swsinisissiancic e S R Ao A TS0 S E5 Soh A e A A AR A AR AR A e e B Ra S e 654
Introduction

Most commonly used antibiotics in medical field is mainly derived from natural products or
specialized metabolites made by microorganisms, specifically actinobacteria and filamentous fungi
(Chevrette & Currie, 2019; Gholami-Shabani et al., 2019; Hutchings et al., 2019; Lyu et al.. 2020).
Still, the antimicrobial resistance between pathogens is uncontrolled and well-documented, destruc-
tion in antibiotic efficacy (Colavecchio et al., 2017; Richardson, 2017). The speediness of resistance
development in the medical field raises questions about how the microbes that make antibiotics pre-
serve their advantageous use over evolutionary time and underscores a need to understand the
chemical ecology of microbially formed specialized metabolites.

The actinobacteria contains high GC bacteria, one of the large families with an extensive variety of
niches. Representatives of the group can be found in a diversity of habitats, which include soil,
rhizosphere, and marine and freshwater systems. There are several important human and animal
pathogens with a limited number being pathogenic to plants. The vast majority of actinobacteria are
important saprophytes capable of breaking down a wide range of plant and animal debris in the process
of decomposition. Some genera such as Streptomyces and Micromonospora are renowned for their

Microbial Symbionts. https://doi.org/10.1016/B978-0-323-99334.0.00001-3 645
Copyright © 2023 Elsevier Inc. All rights reserved.
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ABSTRACT

Earthworm cast and guts are potential sources of high biotechnological interest because of its great
diversity of compounds exhibiting a broad spectrum of biological activities. Today, researchers are
focusing on novel microbes in unusual and unexplored ecosystems. Actinobacteria are the
ubiquitously distributed bacteria and the richest source for bioactive secondary metabolites including
antibiotics. The present study designed to isolate the actinobacteria from earthworm cast for its
antimicrobial and plant growth promoting properties. Totally 15 actinobacterial colonies were isolated
from earthworm cast of Tiruvallur agricultural area, Tamil Nadu, India. All the actinobacterial
cultures were screened for antimicrobial activity against one or more test pathogens eg:
Staphylococcus aureus, Escherichiacoli, Klebsiella pneumonia, Pseudomonas aeruginosa, Candida
albicans and Ralstonia solanacearum. All the cultures were also screened for Indole Acetic Acid
(IAA), Phosphate (P) solubilisation, Extracellular enzyme activities like amylase and lipase.
Optimization, characterization and taxonomy also done for the potential strain. Morphologically
different colonies were isolated and sub-cultured for screening. In antimicrobial activity, among 15
isolates, EWCAS, 6 and ECA3, 16, 18 were showed antimicrobial activity against one or more tested
pathogens eg: Staphylococcus aureus, Escherichia coli, Klebsiella preumonia, Pseudomonas
aeruginosa, Candida albicans and Ralstonia solanacearum. Out of 5 isolates, strain EWCA5 showed
activity against maximum pathogens and was selected as a potential strain for further screening.
EWCAS,9,11 and ECA9 showed Siderophore, extracellular enzyme activities like amylase and
lipase. In optimization, carbon, mineral and nitrogen sources increased the activity and also bio-
fertilizer production. So, the study revealed that the strain EWCAS earthworm cast associated
actinobacteria will be an imperative resource for biofertilizerapplications and also for bio-prospecting
that could produce novel bioactive metabolites useful for agriculture applications.

Keywords: Earthworms, antimicrobial activity, taxonomy
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Concepts of Minimal Intervention:
- Cavity Design Modifications,

CHAPTER

@HAPTER OUTLINE

+ Principles of Minimal Intervention

4 Cavity Design Modifications Technigues

The term minimal intervention is relatively new in dentistry
and has been introduced to suggest to the profession that
it is time for change in the principles of operative dentistry.
Preservation and maintenance of good oral health is the prime
objective of every pediatric dentist. Dental caries is the most
common childhood disease and multiple etiological factors,
including biological, genetic, nutritional, socioeconomic,
cultural, and environmental, etc., contribute for it. Treatment
of dental caries dependent on the stage of caries progression.
Minimally invasive dentistry (MID), has been introduced as a
new approach for addressing caries and carious lesion through
minimally invasive technique and the preservation of tooth. The
original approach to the treatment of caries was purely surgical.
It was thought that the only effective method of eliminating
the disease was to completely remove all of the demineralized
areas of tooth structure and rebuild it with an inert restoration
that would simply obturate the cavity. The margin of the cavity
had to be placed on a so-called caries-free surface to avoid
the risks of further plaque accumulation that could lead to
recurrence of the disease. This led to the development of a
standardized system of intervention regardless of the size
and extent of the original lesion. Even the smallest area of
demineralization required the removal of a standard amount
of sound tooth structure to prevent progression. Cavity designs
were classified and standardized, and sound natural tooth
structure was sacrificed in the name of geometric perfection
to accommodate the shortcomings of the restorative material.
A number of problems arise from this approach. First, it fails to
recognize that cavitation is essentially a symptom of a bacterial
disease. Second, it denies the ability of the tooth structure to
remineralize and heal. Once tooth structure is removed, for
whatever reason, it cannot be remineralized, and the original
form, anatomy, esthetics and strength are lost forever.

+ Minimally Invasive Preparation

Minimally Invasive Preparation
Techniques, ART and SDF

Nikhil Marwah, Sivakumar Nuvvula, Dhanraj Kalaivanan, Debarchhana Jena, Deval Kumar Arora, Lalitha Jairam

4+ Atraumatic Restorative Treatment
# Silver Diamine Fluoride

The concept of preventive dentistry was developed along
with the early understanding of demineralization, but, with
the poor understanding of remineralization at that time, the
full cycle was not appreciated. The philosophy of minimal
intervention dentistry has now arisen in an attempt to combine
all the present knowledge of prevention, remineralization, ion
exchange, healing, and adhesion with the object of reducing
carious damage in the simplest and least invasive manner
possible, reducing procedural time, pain, stress and anxiety
of the child patients.

PRINCIPLES OF MINIMAL INTERVENTION

The surgical approach has been proven to be inefficient

and destructive and is obviously maximally interventionist.

A recent policy document produced for the World Dental

Federation suggested that there are four basic principles

that must be applied to fulfill the description of minimal

intervention dentistry.

1. Control the disease through reduction of cryogenic flora:
Only in the absence of disease will restorative dentistry
succeed. This is why control of the disease is the primary
focus, and onlywhen such control has been achieved, will it
be possible to offer long-term repair of the damage. Correct
diagnostic procedures must be carried out for any at-risk
patient to determine the potential for carious activity.
Modification of the oral microflora is essential in the initial
stage, and a number of oral lavages are available to modify
the balance of the oral flora although chlorhexidine is
probably the most effective of these.
= Diagnosis of initial carious lesion: The purpose is

to detect visual changes in color, translucency and
structure of the enamel, level of demineralization,




Chapter

Development of Gallium Silicon
Titanium Alloys for Dental
Implants

Tharanikumar Sivakumar, Chandrasekaran Krithika
and Nandikha Tharanikumar

Abstract

The aim of this study is to synthesize a new metallic aluminum and vanadium-free
titanium alloy biomaterial for better osseointegration and implantation in the physio-
logical system. The in vitre and in vive methods were used to examine their biclogical
compatibility, evaluated quantitatively and qualitatively. Results of Ga-Si-Ti alloy
showed a higher ultimate tensile strength, yield strength and a higher percentage of
elongation and more or less equal to Young's modulus when compared with the Ti and
Ti-Ga alloy. In vive study, a PA view of whole-body radiography all groups exhibited a
substantial difference in the linear bone density of newly formed bone. Ga-5i-Ti group
showed the highest bone mineral density than Ti and Ti-Ga group in the micro CT ex
vivo study, The study exhibited a significant difference between the groups and the
proportion of cortical bone volume to trabecular bone volume BV/TV in percentage.
This is related to the anti-resorptive action of gallium and osteoblastic property of
silicon, in addition to the benefits of commercial pure-Ti alloy.

Keywords: gallium, silicon titanium, osteoporosis, aluminum, vanadium, toxicity of
Ti-Al-V micro CT, Histomorphometry

1. Introduction
1.1 Background

While the pride of humankind exists in a manner that helps different lives, having
scientifically achieved the capability to replace the lost body parts along with their
functions is considered to be the upfront of modern scientific civilization. The impact
of the missing body parts and their dependence results in physical and psychosocial
distress. The best assistance one can offer is to diminish, if not eliminate such an
inability. In this direction, loss of teeth due to injury or any other pathology may lead
to partial or complete edentulousness, that affects the psychesocial status and the
functional mastication for which dental implants are preferred.

Study by the AAOMS reveals a 69% incidence of one tooth edentulous in the age
group of 35-44 years [1]. Also, when people reach the age of 75 years, a minimum of
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Abstract

Physical vapor deposition (PVD) technologies are widely used to produce wear and cormosion resistant coatings for a variety of industrial applications. In recent
years, there has been remarkable interest in ihe development of novel wear resistant coafings prepared through PVD methods, which helps to reduce friction
and wear, as a result of recovering energy losses up to 30% due to friction and economy loss due to wear. This chapter provides comprehensive data of recent
progress in wear resistant coafings prepared using PVD methods, starting with the infroduction of it needs, significance, physiochemical properties, and the
selection criteria of wear resistant coatings. The applications, physical, and chemical properties of superhard materials such as diamond like carbon (DLC),
fitanium nitride (TIN), chromium nitride (CrN), and tantalum nitride (TaN) are also presented.

Chapter Preview

Top
Properties Of Hard Wear Resistant Coatings
The properties of hard wear resistant coatings can be cateqorized into three ways:

1. Siructural and microstructural properties (roughness, thickness, crystal structure, morphology, texture, chemical composition, and surface topography).
2. Physical and chemical properties (density, magnetic, electrical, optical and thermal properties, oxidation and corrosion resistance).
3 Mechanical properties (adhesion, stresses, hardness, wear, fracture toughness, and friction)

Key Terms in this Chapter

Epitaxy: The well-defined orientation of coating growth with respect to the substrate orientation.

Lamellar: A type of microstructure composed of fine and alternative layers in the form of lamellae.
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FunGlass — Cenire for Functional and Surface Functionalized Glass, Alexander Dubdéek Universiry of
Trendin, Slovakia

Dinesh Kumar Devarajan
Sathvabama Institute of Science and Technology, India

Subhenjit Hazra
Sathvabama Institute of Science and Technology, India

GGobi Saravanan Kaliaraj
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ABSTRACT

Physical vapor deposition (PVD) techrologies are widely used ro produce wear and corrosion resistant
coatings for a variery of industrial applications. In recent years, there has been remarkable interest in
the development of novel wear resistant coarings prepared through PVD methods, which helps to reduce
friction and wear, as a result of recovering energy losses up to 30% due 1o friction and economy loss
due to wear. This chapter provides comprehensive dma of recent progress in wear resistant coarings
prepared using PVID methods, starting with the introduction af it needs, significance, physiochemical
properties, and the selection criteria of wear resistant coatings. The applications, physical, and chemical
properiies of superhard materials such as diamond like carbon (DLC), titanium niride (TiN), chromium
nitride (CrN ), and tantalum nitride (TaN ) are also presented.
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Tribology and Characterization of Surface Coatings

Chapter 3

Methods of Microstructural Characterization of Coatings

A. M. Kamalan Kirubaharan 3%, D. Dinesh Kumar, K. Gobi Saravanan, Subhenjit Hazra
Book Editor(s):Sarfraj Ahmed, Vinayak S. Dakre

First published: 16 January 2022
https://doi.org/10.1002/9781119818878.ch3

Summary

This chapter describes the microstructural characterization of coatings prepared through
physical vapor deposition (PVD) route. Coatings prepared through PVD are extensively
used to enhance the tribological performance of forming tools, cutting tools, and
machine components. In such applications, the microstructure of coatings are the most
important factors widely used to evaluate the product and materials property. Recently,
considerable attention has given to focus on the microstructure at the micro/nano level
to clarify and to study the influence of microstructure in tribological performance of the
coating. The primary characterization techniques used for the microstructural analysis of
the coatings are X-ray diffraction (XRD), Raman spectroscopy, scanning electron
microscopy (SEM) coupled with energy dispersive X-ray spectroscopy (EDS), atomic force
microscopy (AFM), transmission electron microscopy (TEM), and X-ray photoelectron
spectroscopy (XPS). These techniques are particularly useful in assisting the development
of novel coatings by studying their microstructure at different scales.
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Chapter 6

Tribological Properties of Carbon-Based Coatings

D. Dinesh Kumar 3%, P. Kuppusami ¥, Gobi Saravanan Kaliaraj, Siva Sankar Sana,
A.M. Kamalan Kirubaharan

Book Editor(s):Sarfraj Ahmed, Vinayak S. Dakre

First published: 16 January 2022
https://doi.org/10.1002/9781119818878.ch6

Summary

The ongoing industrial revolution demands advanced tribological coatings for enhancing
the performance of mechanical components by minimizing friction and wear-related
losses. Recently, carbon-based coatings have been widely studied for many tribology
applications. The functionality of the carbon-based coatings can be achieved by
controlled modification of sp 2 /sp 3 hybridization ratio or hydrogen content during the
deposition process. Amorphous carbon (a-C) coatings and hydrogenated a-C (a-C:H) or
diamond-like carbon (DLC) coatings provide ultralow friction behavior due to the
enrichment of sp 2 hybridized carbon features. Similarly, hydrogen-free carbon coatings
with tetrahedral sp 3 bonded networks (70%) show higher wear resistance behavior.
Crystalline diamond coatings with enriched sp 3 hybridized carbon features like
microcrystalline diamond (MCD) and ultra/nanocrystalline diamond (U/NCD) coatings
exhibit superhardness (50-100 GPa) and remarkable wear resistance behavior. Though
these coatings provide superior tribo-mechanical properties at low-temperature
(<100°Q), tribological properties, however, rapidly deteriorate at elevated temperatures
which limit their applications in different operating conditions. To overcome these
limitations, researchers have developed duplex structures of suitable metallic and/or
ceramic materials doped/embedded in an a-C matrix. This chapter reviews the recent
innovations that have reported on all the aspects of carbon-based coatings.
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Bioactive Coatings for Biomedical Applications
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First published: 16 January 2022
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Summary

Artificial implants have gaining interest to repair or replace the defect parts in the human
system. Majorly, orthodontic and orthopedic implant materials are playing predominant
role in replacing teeth with endosseous parts in oral as well as orthopedic applications
such as endossceous implants, fracture fixation, total joint arthroplasty, and ankle
fracture replacement. For this, several metallic materials, namely, stainless steel, titanium
and its alloy, Ni-Cr, Co-Cr, and Mg-based alloy, have been commercially used. Other non-
metallic materials such as ceramics, polymers, and metallic glasses have also explored in
implant fixation to improve performance and durability of implants.

Among various materials classifications in biomedical industries, implants used for load
bearing applications (femoral heads, knee implant, and ankle prosthesis) have shown
significant attention due to dynamic load and more possibilities, and wear debris
formation hinders the potential implant functioning. The improvement of surface
properties and load bearing ability of implants are mainly related to surface topography,
roughness, and its stability in hostile environment. Surface coatings with smooth surface
provide better functionality in articulating surfaces, and its surface texture improves the
tribological properties which became more popular in biomedical field for the past few
decades.

In this chapter, recent advancements in development of bioactive coatings and its role in
wear-resistant ism for various articulating surfaces (hip, knee, ankle, and spinal implants)
will be discussed by describing root cause of short span of artificial joints using metallic
implants. Furthermore, corrosion resistance and biocompatibility of surface modified
materials are also discussed in detail.
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Green Synthesis of Iron Oxide
Nanoparticles for Biomedical
Applications

®
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be University), Chennai, India

“Department of Biotechnology, University of
North Bengal, Darjeeling, West Bengal, India

Synonyms

Bioimaging; Biomedical; Green synthesis; Iron
oxide nanoparticles; Nanotechnology

Definition

The use of green chemistry to make iron oxide
(FeO) nanoparticles avoids the toxicity issues that
come with regular chemical synthesis. The hydro-
dynamic size and magnetic properties of these
nanoparticles make them ideal for several bio-
medical applications such as biosensor, MRI con-
trast agent, and theranostics in a sustainable and
effective manner.

© Springer Nature Singapore Pte Ltd. 2022
C. Baskar et al. (eds.), Encyclopedia of Green Materials,
https://doi.org/10.1007/978-981-16-4921-9 253-1

Introduction and Background

Significance of Iron (Fe) Element at Bulk and
Nanoscale

Nanotechnology has played a significant role in
playing a ubiquitous entity in applications ranging
from electronics to biological applications
(Gibney et al. 2021). In the subject, the signifi-
cance of scale really matters the most. It is studied
extensively that the behavior of an element at the
bulk scale differs from the behavior of matter at
the nanoscale. It is well understood that at the
nanoscale, the material properties shift from clas-
sical physics to quantum mechanical ways. In the
subatomic scale of the element, the predominant
force is the quantum mechanical phenomenon,
which governs the intricate nature of the element
(Polsterova et al. 2020). The quantum mechanical
phenomenon of the material along with the unique
physicochemical properties of the matter makes
the nanoscaled application drastically different
from its bulk counterparts. In this case, iron
(Fe) has received wide-scale attention owing to
its inherent magnetic attributes (Munoz et al.
2021). The underlying unique properties of iron
(Fe) element at the nanoscale invite different sig-
nificant applications which escalate the impact of
its magnetic-based property induction more pro-
nounced toward the selected target.
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Chapter 8

Integration of Technology
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ABSTRACT

In addition to other cutting-edge computer technologies, the internet of things (1oT), artificial intelligence
(Al), and others have been used in agriculture. However, there is currently increased focus on the use of
such technologies. It is now possible to monitor the agricultural environment and ensure high-quality
production through cutting-edge loT technologies in amalgamation with nanoscience. Nanotechnology is
the branch of science that deals with manipulating materials on a nanoscale. By encountering problems
that cannot be solved conventionally, working with the smallest particles imaginable inspires hopes for
enhancing agricultural productivity. By releasing fixed nutrients, efforts are made to restore soil fertility
in the management aspects. Nano biosensors and satellite systems are used to assess the input needs for
crops in controlled conditions for agriculture and precision farming, and the necessary amounts are
then delivered at the correct moment. These disadvantages can be addressed by various cyber-physical
systems, that is briefly explained in this chapter.
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The most common type of central nervous system tumour that affects people of all
ages is a brain tumour, which recently exceeded leukaemia as the leading cause of cancer-
related mortality. There are currently few effective therapies for tumours and disorders
related to the central nervous system. The lack of treatment is because of the challenges given
by medication insolubility, poor distribution across cells, lack of selectivity, failure to pass
cellular barriers, and blood-brain barrier (BBB). The blood-brain barrier (BBB) is a covert
barrier that guards the brain, enables only a narrow range of substances to enter the brain,
and contributes to the regulation of brain homeostasis. The BBB is made up of several
molecular parts and transport mechanisms, which in turn provide facilities for drug efflux or
blockages to drug entrance into the brain. Effective treatments for brain tumours are still
difficult to find because of the BBB's low permeability and high selectivity to conventional
anticancer medications.

Multi-walled carbon nanotubes (MWCNTS) have various unique properties that make
them good candidates for drug delivery to the brain and cancer. Thus, to address this
challenge in the treatment of brain tumours, effective drug delivery modification and unique
therapeutic approaches are required in addition to the usual treatments. These characteristics
include good electronic properties, a remarkable ability to penetrate the cell membrane, high
drug-loading and pH-dependent therapeutic unloading capacities, thermal properties, a large
surface area, and ease of molecular modification. MWCNTSs might deliver drugs with great
effectiveness, increased specificity, and reduced adverse effects. CNTs have mostly been
used to treat cancer, although a few research have concentrated on employing MWCNTS to
treat and diagnose disorders of the central nervous system.

Here, we evaluate the present status of in vitro and in vivo studies on CNT-based
tumour-targeted drug delivery systems (DDS), photodynamic therapy (PDT), and
photothermal therapy for the treatment of cancer (PTT). In the meanwhile, we examine the
state of the art of in vivo and in vitro studies of CNT-based medication delivery to the brain.


mailto:kunalbiswas.irc@sathyabama.ac.in
Highlight


Proceedings GCORT'23 — Book of abstracts

ORAL PRESENTATION (virtual mode)

FULLERENE AS A THERAPEUTIC APPROACH IN LUNG CANCER
TREATMENT: A REVIEW

1"Britlin Deva Jebasta Newton, 1Bavanilatha Muthiah, 2Kunal Biswas

!Department of Biotechnology, Sathyabama Institute of Science and Technology,
Jeppiaar Nagar, Chennai-119, Tamilnadu, India.

2Centre for Nanoscience & Nanotechnology, International Research Centre,
Sathyabama Institute of Science and Technology, Jeppiaar Nagar, Chennai-600 119,
Tamilnadu, India.

Corresponding author: kunalbiswas.irc@sathyabama.ac.in

Globally, cancer is one of the major causes of mortality in recent years. Lung cancer is one of
the most common types of cancer due to increased smoking and pollution. Chronic obstructive
pulmonary diseases also increase the risk of lung cancer. Currently available cancer treatment
options include surgical treatment, chemotherapy, radiation therapy, or an amalgamation of
these methods based on the stage of cancer. The traditional cancer treatment options caused
complications and the adverse effect such as chemoresistance. However, the rapid development
of new technologies offers new opportunities to improve the efficiency of cancer treatments.

Nanotechnology has been increasingly studied as a potential cancer treatment in recent years.
The nanocarriers are useful in targeted drug delivery for cancer treatment. Fullerenes are
allotropes of carbon made up of carbon atoms arranged with 20 hexagons and 12 pentagons,
with fused rings and conjugated double bonds. They are highly symmetrical and extremely
stable. Ceo fullerenes can pass through cell membranes and blood-brain barriers. They are
bioresorbable and readily enter cells. Due to its cage-like structure and adaptability, it is useful
as a drug delivery system. Nanoconjugates of fullerene and anticancer drugs are proven to be
more effective at reducing toxicity, enhancing efficacy, and controlling drug release.

According to in vivo analysis, Ceo fullerenes have significant antioxidant activity, neutralising
excess ROS in cells and potentially inhibiting some cell receptors. CeoFAS therapy has shown
a reduction in tumour volume in mice models with Lewis lung cancer. Fullerene and
Doxorubicin nanoformulation has shown a considerable decrease in tumour growth and
improvement in the average lifespan of the animals to a greater extent. Additionally, Fullerene-
based nanocomplexes have shown a significant amount of anti-cancer potential for improving
alkaloid berberine's effectiveness against lung cancer. The Ceo fullerene being a part of the Ceo-
cis-pt nanocomplex has enhanced cis-pt entry and intracellular accumulation, boosting the
cytotoxic effect of the drug on lung cancer cells. Recently, fullerene nanoformulation
demonstrated the regeneration of lung epithelial cells that were treated with apoptosis-inducing
molecules, implying its potential for Acute respiratory distress syndrome therapy. The present
study compiles and analyses the uses of fullerene in the treatment of lung cancer.
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Magnetic nanoparticles (NPs) show significant potential in biomedical applications
such as hyperthermia, biosensors, magnetic resonance imaging (MRI), and drug delivery.
Magnetite (Fe304) has been the most studied magnetic nanoparticle over the years. It has
gotten simpler in recent years to create new, more potent varieties of magnetic NPs. Due to
their intriguing magnetic and electrical characteristics with outstanding chemical and thermal
stability, spinel ferrite nanoparticles (NPs) are significant. We have explored the crystal
structure, dielectric, transport, and magnetic characteristics of cobalt zinc ferrite as a follow-
up to our searches for suitable magnetic candidates for multiferroic composite structures.
However, the inadequate understanding of these NPs' biological responses may ultimately limit
their potential for use in biomedicine. To ensure that magnetic NPs have positive effects in the
field of biomedicine, it is therefore vital to investigate their biological fate and potential
harmful response. Toxicological studies with a hepatocyte cell line. Finding a viable alternative
in vitro model to accurately predict the in vivo toxicity is therefore essential. Human cell lines
are good in vitro models and sensitive tools for high-throughput toxicity screening, with the
potential to reduce animal use in toxicity studies. The creation of mechanistic data that may be
used for toxicity evaluations using cell lines is a possibility. To investigate the cytotoxicity and
cytocompatibility of NPs, we have used extensively utilized in vitro cell culture models, liver
(HepG2) cells. As a result, this review was carried out to assess the toxicity of the complex of
Cobalt Zinc Ferrite nanoparticles on liver cells.
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Abstract

Fullerene is an allotrope of carbon. It is bioresorbable and readily enters cells, making it a
promising candidate in therapeutic. It also has amphiphilic and self-assembling properties, which are
highly desired for effective drug delivery and tumour imaging. With such tremendous biomedical
applications, toxicity is a major concern. Fullerenes can cause acute and long-term tissue damage by
passing through biological barriers such as the blood-alveolus, blood-brain, and blood placenta.
Fullerene has a negative impact on the liver and can alter the expression of its genes. Despite the
cardiotoxic effects of some Carbon nanomaterials, fullerene has shown cardio-protective benefits
against doxorubicin-induced cardiotoxicity.

In vivo analysis using freshwater fish, Anabas testudineus, fullerene C60 has shown
genotoxicity even at sublethal concentrations. Even with radiation exposure, the interaction of fullerene
and bacteria has shown negative genotoxicity. One of the potential risks of long-term fullerene exposure
is the ability of both undoped and doped C60 fullerene to trigger inflammatory responses. The present
study emphasizes the various aspects of the toxicity of fullerene.
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Abstract

Multi-walled carbon nanotubes (MWCNTS) are carbon-based nanomaterials that have gained
significant appeal in nanotechnology. They are highly coveted for usage in the industrial, environmental,
and medicinal fields because of their remarkable one-dimensional hollow nanostructure and distinctive
physicochemical features. Despite their extensive use, limited information is known about how they
affect the environment and living organisms. The first stage in determining the biosafety and
biocompatibility of nanoparticles is to determine their toxic concentration in humans. Therefore, it is
critical to have precise knowledge about how MWCNTSs affect specific organs in order to determine
their effectiveness and potential implications on health. Numerous metabolic processes can be hindered
by a high nanoparticle concentration in different organs. Recent research demonstrated that exposure to
MWCNT could cause lipid accumulation in different biosystems. However, the mechanisms linking
MWCNT exposure and lipid accumulation remain poorly understood. This study focuses on the recent
research on the toxicity of MWCNT and its potential impact on lipid metabolism in various organ
systems (bio-interphase).
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Abstract

Nanomaterials are currently the topic of significant research due to their vast range of potential uses in
biological, optical, and electronic sectors. In biological applications, the magnetite phase is preferred
over the maghemite phase because of increased magnetization saturation and magnetic susceptibilities.
Cobalt-zinc ferrite, a magnetic compound with the same crystalline structure as magnetite, is more
resilient to oxidation and hence more appealing for long-term applications, such as in electronics and
biological research. Due to their small size, which allows them to reach nearly every part of the body,
including the circulatory system and cells, these nanoparticles are constantly being researched in the
biological and medical fields. Mesenchymal stem cells, which have therapeutic potential, were used to
study the biological effects of different SPIONs. The findings showed that SPIONs have a potent
potential to cause oxidative damage to lipids, proteins, and DNA in tagged cells. In this, we exclusively
focus on biological macromolecule damage in mesenchymal stem cells and the cytotoxicity effect of
cobalt zinc ferrite.
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Ahstract

In recent years, fungal phyvtopathogens vanating to become resistant to synthetic pesticides and
Aniagonis! mMICTo-OTgANIsms are causing a huge loss m agrnicultural production. A fungal species that
cause disease in nice crop plants s Pynculana oryzae. it s a fast-growmg pathogen that is resistant 1o
several synthetic and bio methods of controlling them. Nanotechnology is an evolving field. where it
uses nanomaterials for solving many problems i this fast-paced world. Graphene 15 one such
nanomaterial that has a rough surface and 15 rregular according to its SEM image because of which it
can disrupt the fungal cell wall. Along with this, s physicochemical properties will enhance 1ts
apphication. With the toxicological investigations of fungus, graphene family nanoparticles, especially
reduced graphene oxide can be developed as & nano-ferhilizer against rapidly growing fungal
phytopathopens. This study aims at finding the exact toxic concentration from 5 pg'ml to 100 po'ml of
reduced grphene oxide over the fungal phytopathogens. The study will also uncover the tooacity
pathway of rG0 over the same which will help us devise a potential fertilizer agamst other resistant

fung:.
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Rhodamine Chemistry and Applications

Rhodamine dyes square measure wide used as fluorescent probes
thanks to their highly visible light quantum yield and photo-stability.
though minute quantities of significant metal ions square measure
necessary for the living organisms. They play important roles in
biological, environmental, and chemical systems, however, excessive
amounts have a harmful impact on the organisms. the event of chemo-
sensor for sensing and recognition of environmentally and biologically
vital ions. The probes square measure priceless for the dynamics of
organic phenomenon, supermolecule expression, and molecular
interactions in advanced living systems. they're usually used as
scaffolds in biological labeling and stimulant visible-light imaging. This
book mentioned within the context of the structural options of rhodamine
derivatives organized in keeping with their fluorescent core scaffold and
with their representative applications.
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A heterocyclic compound possesses a cyclic structure with two or more
different kinds of atoms in the ring. In this Monograph, learners will be
able to know about the most important simple heterocyclic ring systems
containing heteroatom and their systemic nomenclature and numbering.
They can understand and discuss the reactivity and stability of hetero
aromatic compounds. Study the important synthetic routes and
reactivity for five and sixxmember heteroaromatic compounds.
Understand the important physical and chemical properties of five and
six-member heteroaromatic compounds. Know about the applications of
these heteroaromatic compounds in the industrial and pharmaceutical
companies.
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Monograph on the 9, 9’ - Spirobifluorene

Spirobifluorene (SBF) is one of the most commonly utilized scaffolds in
the construction of Organic Semi-Conductors (OSCs) for organic
electronics. In the last ten years, new generations of SBF positional
isomers have been surfaced in the literature. The various substitution
places have enabled the tailoring of important electrical properties for
the future construction of materials. These new generations of organic
semiconductors have shown great promise to the field of electronics,
particularly when utilized as a host material for Thermally Activated
Delayed Fluorescence OLEDs. We present these new generations of
SBF compounds, as well as the impact of positional isomerism on
electrical characteristics and device performance, in this featured
article. We show how distinct structural and electrical characteristics
drive and can be adjusted to the electrochemical and photophysical
properties of SBF regio-isomers. Such research lays the groundwork for
organic electronic material design.
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Gel chemistry is formed by small molecules self-assembling under the
influence of various non-covalent interactions. It can be easily perturbed,
which allows for careful tweaking of their properties. They are kinetically
confined, and following production, they usually do not demonstrate time
variable changes in material properties. When exposed to external stimuli
such as temperature, pH, light, enzyme, redox, and chemical analytes, such
materials may become switchable, leading to the reconfiguration of the gel
matrix into a different type of network. The transformations allow gel-to-
gel transitions while the changes in the molecular aggregation result in
alteration of physical and chemical properties of the gel with time. Here,
we discuss various methods that have been used to achieve gel-to-gel
transitions by modifying a pre-formed gel material through external
perturbation. The dynamic modification of gels allows the construction of
an array of gels with various properties from a single material which
eventually extends the limit of applications of the gels.
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Nowadays, dendrimers are branched molecules with well-defined
lengths, shapes, molecular weights, and monodispersity in comparison
to linear polymers. The dual effect of the chromophores luminescence
and the morphology of the synthesized dendrimers has drawn a lot of
interest to the design of dendrimers with different chromophores.
Furthermore, the stimuli-responsive systems can sequester the drug
molecules under a preset set of parameters and release them in a
different environment by either an exogenous or an endogenous
stimulus. The addition of photoresponsive moieties to different
dendrimer components, such as the core, branches, magnifies the
importance of the dendrimer in several related sectors of
nanotechnology, such as sensors, photoswitches, electronic gadgets, and
drug delivery systems. This book focused on photoresponsive /glycoside
dendrimer structure and their biomaterial applications.
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Nowadays, numerous domains such as biology, physiology, environmental
sciences, and pharmacology, have made extensive use of fluorescence
sensors for ions and neutral analytes. Fluorescence sensors have been
developed for roughly 150 years. A varied assortment of fluorescence
sensors has been developed recently for the identification of species that
are significant to biology and the environment. Despite the advancements
in this area, a number of issues and difficulties persist. This book discusses
the history and offers a broad outline of the progress in the study of
fluorescence sensors, often known as sensors. This will be accomplished by
emphasizing a few innovative and exemplary works from numerous
international groups that have made significant contributions to this field.
The fundamental ethical considerations elaborate in developing sensors for
particular analytes, problems and roadblocks encountered in the field, and
potential future research avenues are all explored. The future of sensor
technology is quite promising in both established and new technologies.
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Abstract

Microplastics and synthetic polymers are some of the most significant pollutants in agricultural soil. According to the US National Oceanic
and Atmospheric Administration declaration, when the plastic fragment is less than 5mm, it is considered to be microplastic. The
presence of microplastics has been detected ubiquitously in the agricultural soil. The environmental release of microplastics has
increased unaccountably, whereas the help of advanced and updated technologies can stop the accumulation of plastics. The advanced
bioremediation and natural process of biodegradation is an effective environmental safety process to eliminate the plastic fragments from
the agricultural soil. However, understanding the biodegradation process of microplastics and synthetic polymers in agricultural soil is a
challenge due to the multifactorial process such as abiotic effects, hydrolysis, fragmentation, heat, UV rays, and enzymatic degradation
under anaerobic condition. The yield of the biodegradation process provides Environmental Protection Agency (EPA), glycol, carbon
source, and the production of green gases. Whereas, the micro- and nanosize particles of plastics have mixed with natural fertilizers and
that can cause a severe impact on the production of biogas. In this chapter, we have included the severe direct and indirect effects,
identification techniques, and advance perspectives to eliminate the plastic fragments from the agricultural soil.
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Abstract

Microplastics and synthetic polymers are some of the most significant pollutants in agricultural soil. According to the US National Oceanic
and Atmospheric Administration declaration, when the plastic fragment is less than 5mm, it is considered to be microplastic. The
presence of microplastics has been detected ubiquitously in the agricultural soil. The environmental release of microplastics has
increased unaccountably, whereas the help of advanced and updated technologies can stop the accumulation of plastics. The advanced
bioremediation and natural process of biodegradation is an effective environmental safety process to eliminate the plastic fragments from
the agricultural soil. However, understanding the biodegradation process of microplastics and synthetic polymers in agricultural soil is a
challenge due to the multifactorial process such as abiotic effects, hydrolysis, fragmentation, heat, UV rays, and enzymatic degradation
under anaerobic condition. The yield of the biodegradation process provides Environmental Protection Agency (EPA), glycol, carbon
source, and the production of green gases. Whereas, the micro- and nanosize particles of plastics have mixed with natural fertilizers and
that can cause a severe impact on the production of biogas. In this chapter, we have included the severe direct and indirect effects,
identification techniques, and advance perspectives to eliminate the plastic fragments from the agricultural soil.
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ABSTRACT

Coastal land use and land cover changes are important due
to varying natural and anthropogenic activities/causes in and
around Pondicherry, so it is very much needed to study about the
changes and its consequences. In understanding of this
circumstance, it is vital to review decisions made and expansions
undertaken pertaining to the coast from time to time. The
information of coastal land use / land cover is significant in
understanding the changes in land use and land cover in regular
period of intervals for proper management of natural resources,
their utilization, conservation and management. In the present
study assesses with the land use and land cover classification for
the period from 1990 to 2018 in and around Pondicherry, India
using remote sensing and GIS.

Keywords: Coastal, land use and land cover, dynamics,
Pondicherry .

INTRODUCTION

Land use referred to as man’s activities and the various
uses which are carried on and. Land cover is referred to as
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Chapter

Investigations on Rare Earth

Elements in Sediments from South
Vellar Estuary along Bay of Bengal
and Palk Strait, Tamil Nadu, India

Puliyakurichi Mookkan Velmurugan, Krishnan Vijayaprabhakaran,
Periyathambi Thangappan Devika and Mohammad Suhail Meer

Abstract

The rare earth elements (REEs) in the sediments of the South Vellar estuary on
the eastern coast of India were measured using thermal ionization mass spectrometry
(TIMS). Lanthanides (La-Lu) and a number of other elements (Cr, Ni, Zn, Pb, Ag,
Co, Cd, and V) were studied in bed sediment samples. The estuary’s total REE content
(REE) ranges from 73.30 to 360.50 g/g. Continental weathering has a substantial
impact on the distribution of REEs. Using factor analysis on the elemental data, two
important groups of elements were identified: (a) LREEs, HREEs, Pb, Ag, and Cd,
revealing an association with river detritals; and (b) Co, Ni, Zn, Cr, and V,indicating
complex estuary processes. Because of the silicate weathering of crustal materials and
theresultantincrease in LREEs in detritals, LREEs are more enriched than HREEs.
We get to the conclusion that 30% of HREE flux and 70% of LREE flux to the Bay of
Bengal are provided by the estuarine system.

Keywords: Bay of Bengal, rare earth element, sediment, South Vellar Estuary, TIMS

l. Introduction

Rare earth elements (REEs) are frequently employed as geochemical tracers
for provenance studies due to their distinct and chemically coherent behavior [1].
Extensive studies have been reported on the distribution of REE in sediments, sus-
pended particulate matter, and natural waters. Our understanding of REE distribu-
tion in the sediments has advanced significantly. For instance, earlier research had
found that “REEs as a group are insoluble elements, exhibiting limited fractionation
throughout the earth surface processes.” The premise is that the REE are fraction-
ated and mobilized during weathering in all climatic conditions in estuaries [2]. In
addition, organic compounds, colloidal particles, and Fe-Mn oxyhydroxides may
serve as hosts for REE and their presence in sediments may affect the total concen-
tration of REE.

| IntechOpen
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