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Abstract

Herein we examine stability of nonlinear discrete interactions of prey — predator

scavenger system. We establish the existence of various equilibrium states, and
sufficient conditions that ensures the stability of the system. Also the stability
properties are discussed by computing the Jacobian matrix and the roots of the
charecteristice polynomial of the system at each equilibrium state. Finally,
suitable numerical simulations are carried out for valid set of parameters to
ellucidate and validate the theoretical results. Numerical examples show the rich
dynamic behavior of the system.
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The book covers the protocol of Allied Biochemistry Practicals. It deals with
Qualitative analysis of Carbohydrates especially to identify the type of
sugars (i.e) Mono/DifPoly and also reducing /nonreducing sugars. It
comprises of Qualitative analysis of Amino acids too. The content provides
the specific tests to check the presence of normal and abnormal
constituents of urine that help to step into the diagnosis of diseases in
narrow. It also includes the Hematology tests - Hemoglobin Estimation,
Erythrocyte Sedimentation Rate and Blood grouping.

Ananthalakshmi Ranganathan
Gomathi Senthilkumar

. . .
The Authors of this book are Mrs.A.C. Gomathi, Assistant Professor and " d h -
PG Head and Mrs.R. Ananthalakshmi, Assistant Professor and UG Head, A Ie Bloc emIStry
Department of Biochemistry,Sacred Heart College, Tirupattur, Vellore Dt,
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In the recent years, Marine nanotechnology has emerging in the medidnal
field for treating many diseases. It is stated that, the wide marine source
has potential to act as high therapeutic agents in industrial, medical and
many other fields. For that purpose the nanoparticles has y
targetive agents and has the potential to cure the diseases at the target
site. Compared to single nanoparticle, the mixed metal oxide nanoparticles
have elevated surface area and it has potential to use in many fields. The
zebra fish (Danio rerio) has the potential to synthesis the mixed metal oxide
nanoparticle has wide range of therapeutic applications. From this study, it

is revealed that the metal oxide nanoparticle from zebra fish can be used
as an antimicrobial agent and it has the high mineral content. This book is
very useful for under graduate and post graduate student and researchers
of biochemistry, biotechnology, microbiology, marine biotechnology and
nanotechnology.

Mr. V. Ragul M. Sc. Biochemistry student, Department of Biochemistry and
Microbiology, Sacred Heart College (Autonomous), Tirupattur, Vellore
District, Tamil Nadu, India. He did M.Sc. Research project under the

P h blished two |

guidance of Dr. A. P g and he
journals and participated in many seminars, conferences and workshops.
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Dr. P. Saranraj is an Assistant Professor in Department of Microbiology,
Sacred Heart College, Tirupattur, Tamil Nadu, India. He has published 112
papers in an International Journals with 1002 Google Scholar Citations &
24 International Books, He is a Proprietor and Managing Director of JPS
Scientific Publications and Three International Journals.
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the Department of Microbiclogy, Sacred Heart
College (Autonomous), Tirupattur, Tamil Nadu, India.
He bas publshed 127 papers (Google Scholar
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Urinary tract infection or UTI is very common but can be unpleasant and
very uncomfortable. Urinary tract infection is an infection in any part of
urinary system like kidney, bladder and urethra. Hibiscus is a flowering
plant which grows in many tropical places all around world. It is simply
known as a beautiful flower however, this plant particularly its leaves and
flowers is used in Indian Ayurvedic system as a medicinal plant for treating
ailments and health problems. It is used in skin care products for
protecting against ultraviolet radiations, kidney disease, hypertension
control, cancer treatment, wound healer, reducing cholesterol level, hair
care, tumor fighter and laxative. It is also used in many health drinks as a
medicinal tea using the flowers and leaves. This study isolated and
identified the pathogenic bacteria from urine sample of UTI patient and
detected the antibiotic susceptibility against the bacterial isolate and
compared the best antibiotic concentration with Hibiscus extract
against the test isolate Escherichia coli.

The editor of the book Dr. A. Jayaprakash is currently
working as an Assistant Professor at Dept. of
Biochemistry, Sacred Heart College(Autonomous), TN,
India & did his Ph.D. (Biochemistry-Botany) at Centre
for Advanced Studies in Botany, University of Madras.
His area of spedialization includes Biochemistry,
Mycology and Industrial Biotechnology.
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The manuals divided into th main sections. First section deals general
intreduction and laboratory saf. Second section deals with qualitative
analysis of carbohydrate and amino acd. The third section deals with
quantitative analysis along with biomolecules preparations.The present
script i just a c© lation of facts and in ation from differer
sources. The autho not daim the or y of the subjects. Tk

present manual is the author's understandings of the various techniques
described and are fully responsible for the errors and misnterpretations.

Dr. M.Fernandus Durai, Dr. 1. Niyas Ahamed and Dr. M. Manigandan
handling lab course for the beginners of undergraduate students in
Department of Biochemistry and Microbiology at Sacred Heart College
(Autonomous), Tirupattur, Vellore, Tamilnadu, India.

978-613-9-96103-0
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Dr. P, Saranraj is an Assistant Professor in Department of Microbsology,
Sacred Heart College, Tirupattur, Tamil Nadu, India. He has published 112
papers in an International Journals with 1002 Google Scholar Citations &
24 International Books. He is a Proprietor and Managing Director of JPS
Scientific Publications and Three International Journals.
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Application of traditional waste water treatment requires enormous cost
and continuous input of chemicals which becomes uneconomical and
causes further environmental damage. Hence, nomical and ecofriendly
techniques using microorganisms can be applied for fine tuning of waste
water treatment. Thus, by this present study, it was concluded that the

al isolates like Bacillus od Bacillus thuringiensis, Bacillus subtilis,

us cereus, Alcaligenes sp., and Nocardiopsis alba were used as a good
d

ial source for the te decolourization and waste

water treatment in textile bacteria Nocardiopsis alba

showed high decolourization percentage against textile Reactive dyes

followed by Bacillus subtilis, Bacillus cereus, Alcaligenes sp., Bacillus odyssey
and Bacillus thuringiensis. Amo.

QOrange 16 was highly decolourized by the bacterial isolates

ared to other d terial isolates showed more

es when compared

e individual bacterial isol ch was isolated from the textile dye

effluent.

Dr. P. Saranraj is presently an Assistant Professor at
the Department of Microbiology, Sacred Heart
College (Autonomous), Tirupattur, Tamil Nadu, India.
He has published 127 papers (Google Scholar
Citations - 1328, H - index: 20 and i10-index - 47) in
peer reviewed International Journals, 35
International Books and 2 International Book

chapters.
978-613-9-97641-6
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The Tannery industry releases waste water is a serious consequence from
the pollution point of view for streams, freshwater and land used for
agriculture. The lack of awareness in the modern industrial practice has
resulted in the discharge of tannery effluents which exhibit very high value
for chromium, sulphide, and chloride, Total Dissolved Solids (TDS), Total
Suspended Solids (TSS), Biological Oxygen Demand (BOD) and Chemical
Oxygen Demand (COD) in the water stream or land. In the course of the
last two decades a wide variety of technologies had been developed for
cleanup operations of contaminated sites. Bioremediation has evolved as
the most promising one because of its economical safety and
environmental features, since organic contaminants become actually
transferred and some of them are fully mineralized. Bioremediation of
tannery effluents is an attractive environment friendly, safe and cost

‘ective alternative technology to conventional methods. Microbes in the

vironment play an important role in cycling and destroying them
through biodegradation.

S Sivasakthi
P. Saranraj (Ed.)
K. Sathiyaseelan
M'rs. S. S;Jvasakthl i:‘a Research Scholar in Depadnrrwnt ’ "
Seonca ol Tivacsamaial, Tonl N, e Bioadsorption of Heavy
She completed her M.Sc degree in Annamalai

University and she is an expert in Agricultural & Metals in Ta n nery Effluent

Environmental Microbiology. She has published more
than 25 papers in International Journals and 2 Books.
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Mr.M.Manigandan is working as an Assistant Professor in the Department
of Microbiclogy, Sacred Heart College (Autonoumous), Tirupattur,
Tamilnadu, India. He has published many papers regardm? antimicrobial
activity of plants, seaweeds and now on spices. His area of specalization is
Medical Microbiolegy, Immunology and Herbal Research.

978-613-9-83202-6
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Urinary tract infection or UTI is very common but can be unpleasant and
very uncomfortable. Urinary tract infection is an infection in any part of
urinary system like kidney, bladder and urethra. Hibiscus is a flowering
plant which grows in many tropical places all around world. It is simply
known as a beautiful flower however, this plant particularly its leaves and
flowers is used in Indian Ayurvedic system as a medicinal plant for treating
ailments and health problems. It is used in skin care products for
protecting against ultraviolet radiations, kidney disease, hypertension
control, cancer treatment, wound healer, reducing cholesterol level, hair
care, tumor fighter and laxative. It is also used in many health drinks as a
medicinal tea using the flowers and leaves. This study isolated and
identified the pathogenic bacteria from urine sample of UTI patient and
detected the antibiotic susceptibility against the bacterial isolate and
compared the best antibiotic concentration with Hibiscus leaf extract
against the test isolate Escherichia coli.

The editor of the book Dr. A. Jayaprakash is currently
working as an Assistant Professor at Dept. of
Biochemistry, Sacred Heart College(Autonomous), TN,
India & did his Ph.D. (Biochemistry-Botany) at Centre
for Advanced Studies in Botany, University of Madras.
His area of spedialization includes Biochemistry,
Mycology and Industrial Biotechnology.
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The antibacterial effect of honey, mostly against Gram positive bacteria,
both bacteriostatic and bacteriodal effects h been reported, against
many strains, many of which are pathogenic. In the present research,
Natural honey showed maximum Antimicrobial activity and Antioxidant
activity than Commercially marketed honey. It was showed that the honey
samples does not exhibited antimicrobial activity against the yeast Candida
albicans. The pharmacological activity o nbu honey was comparatively
high when compared to the Kombu honey. All the honey samples are
resistant to Candida albicans, Shigella flexneri, Enterococcus casseliflavus
and Pseudomonas aeruginosa. Highest inhibitory activity was observed
against Klebsiella pneumoniae and Staphylococcus aureus. In conclusion,

ve against the bacterial pathogens which are fr
causing Urinary tract infection and Neonatal sepsis, and it is the
MEDICINE" for bacterial infections. We also recommend the Women and
Infants to take the Vembu honey regularly for preventing them from the
Urinary tract infection and Neonatal sepsis.

Ms. K. Suganthi is a M.Sc Biochemistry student in Department of
Biochemistry, Sacred Heart College (Autonomous), Tirupattur, Vellore
District, Tamil Nadu, India. She completed her M.Sc project under the
guidance of Dr. P. Saranraj, Assistant Professor, Department of
Biochemistry and Microbiology, Sacred Heart College (Autonomous),
Tirupattur.
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The pineapple substrate was collected from the market in Chidambaram.
The materials were cut into small pieces and juice was extracted. The juice
substrate were subjected to physical, chemical and biological methods of
pretreatment in order to liberate the fermentable sugars from the complex
polysaccharides to select efficient methods for pretreatment. The yeast
Saccharomyces cerevisiae was isolated from the extracted pineapple juice.
The growth rate of Saccharomyces cerevisiae cultures were tested by using
different sugars and nitrogen source. Among these, glucose supported
maximum growth of 0.74 % at 15 % concentration after 48 hours of
incubation and among the nitrogen source, maximum cell density 1.47 was
observed at 48 hours of incubation when 1000 mg of Ammonium sulphate
was added. The fermentation parameters such as pH, temperature and
inoculums size were optimized for enzyme hydrolyzed grape juice residues.
The pH parameters are 3.5, 4.5, 5.5 and 6.5 was taken. Among these 5.5
were ideal for yeast fermentation. The ethanol yield obtained with
optimized parameters was 22.17g L-1. The temperature level of 44 °C and
inoculums size of 1 % were ideal for yeast fermentation.

Dr. P. Saranraj is an Assistant Professor in Department of Microbiology,
Sacred Heart College, Tirupattur, Tamil Nadu, India. He has published 112
papers in an International Journals with 1002 Google Scholar Citations &
25 International Books. He is a Proprietor and Managing Director of JPS
Scientific Publications and Three International Journals.
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Onion peel act as a good source for the growth of Penicillium
chrysogenum than Aspergillus niger. It is very rare to see the single fungal
culture in one plate without any other fungal contamination and th.

case was observed in our research in Onion peel medium wi
chrysogenum. Formulation of Selective medium for fun
challenging in the present scenario. This present research

way for the production of low cost Selective medium for Peni
chrysogenum and other fungal isolates. Garlic peel showed an average
growth for Penicillium chrysogenum and the fungi Aspergillus niger did
not showed any growth on Garlic peel medium. Finally, in our research we
concluded that the Onion peel waste was the good low cost
environmental free medium for the cultivation of an industrially important
fungi Penicillium chrysogenum and Aspergillus niger. Garlic peel waste
medium is the good source for Penicillium chrysogenum cultivation but not
for the cultivation of Aspergillus niger. The present study will provide the
concept of “Zero waste economy” to this society.

Ms. L. Bhavani is a M.Sc Biochemistry student in Department of
Biochemistry, Sacred Heart College (Autonomous), Tirupattur, Vellore
District, Tamil Nadu, India. She completed her M.Sc project under the
guidance of Dr. P. Saranraj, Assistant Professor, Department of
Biochemistry and Microbiology, Sacred Heart College (Autonomous),
Tirupattur.

978-613-9-81778-8
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Mahatma Gandhi National Rural Employment Guarantee Programme
(MGNREGP) guarantees 100 days of employment to each household at a
minimum prescribed rate. The long term objective of the programme is to
enhance people’s livelihood on a sustainable basis by developing the
economic and social infrastructure in the rural areas. The types of works
recommended in the scheme are related to economic and sodal
nfrastructure such as water conservation and water harvesting, drought
proofing, irrigation canals, provision of irrigation facility, renovation of
traditional water bodies, land development, flood control and protection
works including drainage in water logged areas, and rural connectivity. In
India, the scheme provides employment to more than 20 million
households, out of which more than 50.5 per cent of the beneficiaries
come from underprivileged households. Equal preference is given to
women as compared to men. This book provides an over all view on
MGNREGP and other poverty alleviation programmes.

Dr. R. Kurinjimalar is working as an Assistant
Professor in the Department of Economcs, Sacred
Heart College (Autonomous), Tirupattur, Tamil Nadu.
She got her Ph.D. from Bharathidasan University,
Trichy. Her area of spedalization includes rural

devel , labour ec ics, International and
environmental economics, monetary and fiscal
economics

978-613-7-34190-2
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Foodborne illness (also foodborne disease and colloquially referred to as
food poisoning) is any illness resulting from the food spoilage of
contaminated food, pathogenic bacteria, viruses, or parasites that
contaminate food, as well as toxins such as poisonous mushrooms and
various species of beans that have not been boiled for at least 10 minutes.
Spices are an important sources against the food borne pathogens used in
majority of the cuisines especially in Indian kitchens. This research
publication analysed the antimicrobial efficacy of three different spices
Syzygium aromaticum (Clove), Zingiber officinale (ginger) and Curcuma
longa (turmeric). The three spice methanol extracts showed maximum
antibacterial activity against the selected food borne pathogens and
revealed the presence of biologically important phytochemical compounds.

Mr.M.Manigandan is working as an Assistant Professor in the Department
of Microbiology, Sacred Heart College (Autonoumous), Tirupattur,
Tamilnadu, India. He has published many papers regarding antimicrobial
activity of plants, seaweeds and now on spices. His area of specialization is
Medical Microbiology, Immunology and Herbal Research.
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Abstract

The purpose of this paper is to study the Hyers-
Ulam stability and Generalized Hyers-Ulam stability
of the general Linear Differential Equations of first
order and second order with constant coefficients
using Fourier Transform method. Moreover, the
Hyers—Lllam stability constants of these differential
equations are obtained. Some examples are given

to illustrate the main results.
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Traditional medicne has been described as the total combination of
knowledge and practices whether explicable or not, used in disgnosng
preventing, or eimmating physical, mental, or sodal disease and which may
rely exclusively on experience and obsenation, handed down from
goneration to generation, verbally or in writing, This form of therapy
covers abroad range of healng phllosophies and appreaches: some
approaches are consistent with physological principles of orthodoex
medidnes, whie others constitute independent healing systers. Some of
the siternative approaches to the treatment of ailments indude herbal
medione, homeopathy, nutraceuticals, acupuncture, bodywork and
massage. Merbal medicne = a traditional medidnal or folkk medicne
practice based on the use of plants and plant extracts. It refers to the use
of any plant's seeds, berrles, roots, leaves, bark, or flowers for medicinal
purposes. Herbal medicne is alse known as botanical medidne, medicinal
botany, medicinal herbalism, herbology and phytotherapy.

The Authors of this book are al Research forum students and
Dr.A.Poongothai, Dr. M.Fernandus Durai and Dr,l. Niyas Ahamed,
Assistant Profassors, Dept of Biochamistry, Sacred Heart Collage
(Autenomous), Teupattur

978-620-0-47974-7
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The manual divided into five sections. First section deals plant cell and
structure and its functions. Second section deals photosynthesis and
carbon cycles. Third section deals biogeochemical cycdes (N,S,P cycles).
Fourth section deals plant hormones which helps for growth and
metabolism. Fifth section deals plant nutritions which is enhance plant
growth and development. The present manual is the author
understanding of the various stages in plant growth and developments.

Ansnuaydoig jueld

M. Fernandus Durai

Plant Biochemistry

Dr. M. Fernandus Durai working as assistant
professor in department of Biochemistry, Sacred
Heart College, Tirupattur, for more than 9 years . |
completed my Ph.D at CSIR-CLRI, awarded by Madras
University.
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Dipperfunites snd Chalenges in Revised Assessment and Accradaban Framewerk for Higter Educabion

Insfilubiors [Confarence Procesdings).
ISEN: BT5-51-041036_ Year July 2015, Page B3-06

Scope and Challenges in Promoting Research, Innovations and Extension

in Higher Educational Institutions (HEIs)
Dir. K. Areckiaraj
A, Prafessor, PG & Research
Degariment of Soclal Yok,
Sacred Heart College (Aninenmons),
Tirupaetur, ¥Wellore DH. Tamd] Kadu.
Enall: arecklam|ki@ grall. cam

L. Imtrodusction
Fesearch. Innovation and Collsboration is one of the nevitable criterions measiring the
%ua]h].' of Higher Education Instititicns (HELs). Mational Assessment and Accreditztion
oiencil (NAAC) plays an important role in creating a pathway in India by asessing and
accrediting the standards of Undversities, Autonomous Colleges and Affiliated Constiuency
Colleges. This criteria facilistes with guidelines to promote scientific research culiure,
publication and practice through extension services by the students and teachers. This ensbles
the HEL 1o meet the standards of national and global frame work. This paper highlights
rationale and key indicators of this criterion, illustrates. the learning from varicus HEIs and
si 5 measures 1o enhance Research, Innovation and Extension
Z. Dbjectives of this Paper
This paper aims to highlight the framewaork and standards derived by NAAC to measure the
quality of the HEIs in terms of their Eesearch, [nnovation and Extension by Students and
Faculty Membars. 1t aims io provide the learming from the personal experience and from the
Zelf Study Eeport of the HEls in Indiz. It enables with recommendations to the HEIs for
enhancing the quality of Research, Innovation and Extension services.
3. Guidelines of NAAC for Research, Innovation and Extension
This criterion provides framework 10 collect and grade varims information on policies,
practices and otcomes of those instiution, which lead to research, innovation and extension.
[t indicates the support facilities provided amd effors made by the institution o promote a
‘Beientific research culture’. The institutions have (he mandate o enable students and
teaching members to underiake research, innovation and extension which are useful to the
society.
The fruf'lrllnwirg table provides the criterion-wise differential weightages for the thres types of
HEIs are:

Types of Higher Educational Institutinns

At Affiliated’

Criteria: Research. Innovation and | University IOAOAMAES | ¢ etituent

Exiension (Total w Colleges
Wedghtage) Weightage) (Total

Weightage)
Curricular Aspects L50 150 100
Teaching-learning & Evaluation 20 a0 350
Research, Innovations & Extension 250 150 120
Infrastrisciure & Learning Resources 100 100 100
Stiedent Support & Progression L0 100 130
Covernance, Lesdership & Management 100 100 100
Institutional Valies & Best Praclices L0 100 100

Sowpree: NAAC, 2007
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Medical Laboratory Technology is a broad area comprising of different

disciplines cal Pathology, Hematology, Biochemi Bacteriology,

Immunaol . Mycolo logy, Histopatl gy. Cytology,
i . L

i o baratary Technology plays a
crucial role in the diagnosis of d and treatment. Apart
from the laboratory diagnosis, application of Medical laboratory
technology extends to detection of genetic disorders, epidemiclogy of
infection diseases, detection of metabolic disorders and even to answer
unraveled questions in forensic medicine. This manual will be useful for
undergraduate and Post graduate college students of biochemistry and
Diploma in Medical laboratory Technology.

The Authors of the book Dr. A. Poongothai, Dr. 5. Anbu and Dr. V.
Gopala Krishnan Assistant Professors, PG and Research Department of
Biochemistry, Sacred Heart College, Tirupattur - 635 601, Tirupattur
District, Tamil Nadu, India.

L

978-620-0-48165-8
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Antiphospholipid syndrome can cause blood clots to form within the
arteries, veins and organs. It can also cause miscarriage and stillbirth in
pregnant women. Symptoms may indude blood dots, which may occur in
the legs, arms or lungs. Recurrent miscarriages may also be common.
Blood-thinning medication can reduce the risk of blood clots. The present
study was aim to assess the clinical significance of antiphospholipid
antibodies towards thrombosis and abortions of pregnancy women using
1gG and IgM levels. The results showed that the IgG and IgM level of
antiphospholipid indicated significantly increased serum level when
compared control aspirin. Therefore, the levels of IgG and IgM were
increased in both groups, thus denying any role of raised antiphospholipid
antibodies and recurrent abortion cases.

Miss R. Ramya s an PG Diploma in Medical Laboratory Technique student
in Department of Biochemistry, Sacred Heart College (Autonomous)
Tirupattur- 635 601, Vellore District, Tamil nadu, India. She did her
PGDMLT research Project under the Guidance of Dr. A. Poongothai.

978-620-0-23809-2
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Traditional medicine has been described as the total combination of
knowledge and practices whether explicable or not, used in diagnosing,
preventing, or eliminating physical, mental, or social disease and which may
rely exclusively on experience and observation, handed down from
generation to generation, verbally or in writing. This form of therapy
covers abroad range of healing philosophies and approaches; some
approaches are consistent with physiological principles of orthodox
medicines, while others constitute independent healing systems. Some of
the alternative approaches to the treatment of ailments include herbal
medicine, homeopathy, nutraceuticals, acupuncture, bodywork and
massage, Herbal medicine is a traditional medicinal or folk medicine
practice based on the use of plants and plant extracts. It refers to the use
of any plant’s seeds, berries, roots, leaves, bark, or flowers for medicinal
purposes. Herbal medicine is also known as botanical medicine, medicinal
botany, medicinal herbalism, herbology and phytotherapy.

The Authors of this book are all Research forum students and
Dr.A.Poongothai, Dr. M.Fernandus Durai and Dr.l. Niyas Ahamed,
Assistant Professors, Dept of Biochemistry, Sacred Heart College
(Autonomous), Tirupattur,

9

78-620-0-47974-7
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Medicinal plant extracts contain various types of bioactive compounds
known as phytochemicals. Traditional medicine can be used in treatment as
anticancer, antimicrobial, antioxidant, anti-inflammatory agents. Antibiotics
provide the main basis for the therapy of microbial (bacterial and fungal)
infections. From the present study, it was observed that the methanolic
extract of Averrhoa carambola L fruit possesses good antibacterial
potential and it could be rationalized taking into account the presence of
phenolics and flavonoid contents in it. The extract also showed moderate
phytochemical, which might be attributed to the presence of alkaloid and
flavonoid in the extract. It is advantageous to use the plant antibacterial
agents in therapeutic drugs for the implications of human health as it is
from natural products greatly contribute to the prevention of pathological
disorders.

Miss. Naziya Sadig Ahmed is an || M.Sc.Biochemistry, Marudhar Kesari Jain
College for Women, Vaniyambadi. She did her M.Sc project under the
Guidance of Dr.A.Poongothai & Dr. |. Niyas Ahamed at Department of
Biochemistry, Sacred Heart College (Autonomous), Tirupattur, Vellore
District, Tamil Nadu.

78-620-0-24146-7

Naziya Sadiqg Ahmed

Poongothai Annadurai

Niyas Ahamed

Phytochemical Analysis,
Antibacterial Activity of
Averrhoa Carambola

LA TAMBERT

Academic Publishing
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Carica papaya straw of papayasayamam extract showed various
phytochemical constituents such as alkalolds, flavonoids, carbohydrates,
glycosides, sapanins, tannins, Terpenoids, Steriods, Phytosterols Fixed oils
and fats.The antlbacterial acthity of papayasayanam extract of Carica
papaya straw revealed that the against warious test organisms like
Escherichia Coli, Staphylococcus aureus, Proteus vulgaris, Bacillus subtilus
and Klebsiella pneumonia. All these preliminary reports warrant an in
depth analysis of the usefulness of papayasayanam extract of Carica
papaya straw as miracle drug against various ailments. In future, Increasing
use and fast-growing market of herbal medicines and other herbal
healthcare products, in both developing and developed countries of the
world, policy-makers, health professionals and the public are increasingly
expressing concerns about the safety efficacy, gquality, availability,
preservation and further development problems of these herbal products.

A Poongathai
Siva Sankari

The Authors of this book Dr.A.Poongothai and Mrs. M. Sivasankari, PG H
and Research Department of Biochemistry, Sacred Heart College Phytoc h em Ica Is a n d

{Autonomous) Tirupattur- 63561, Tirupattur District. TamilNadu, India Anti ba.c_teria I activity of
Carica papaya straw

Phytochemical analysis and Antibacterial activity of
papayasayanam extract of Carica papaya straw

“‘l ‘Hl“ LAk TAMBERT

78-620-0-48289-1 Academic Publishing
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Phytochemicals of nutraceuticals importance are bioactive constituents that
sustain or promote health and occur at the intersection of food and
pharmaceutical industries. Such substances may range from isolated
nutrients, dietary supplements and specific diets to genetically engineered
designer foods, herbal products, processed foods and beverages.
Phytochemicals are broadly described as phytoestrogens, terpenoids,
carotenoids, limonoids, phytosterols, glucosinolates, polyphenols,
flavonoids, isoflavonoids and anthocyanidins, They have tremendous
impact on the health care system and may provide medical health benefits
induding the prevention and/ or treatment of diseases and physiological
disorders.

Poongothai Annadurai

Phytochemicals Role in
The Authors of this book are all Research forum students and Dr. A. y c Ic s I
Poongothai, Assistant Professor, Department of Biochemistry, Sacred H uman H ea Ith

Heart College (Autonomous), Tirupattur - 635 601, Tamil Nadu.
Phytonutrients

57 {4 LEMBERT

8-620-0-46052-3 Academic Publishing
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The study on wound healing effect of trichome of Borassus flabellifer
states that the indigenous medicines are still relevant in the field of
medicine, The reliability of the plant medicine will be slightly becomes trust
worthy because of the nontoxic nature of the tricome, where it is used as
raw one in the villages. The study also would make the people to avoid
cutting the palmyra trees anymore. There are many evidences to praise the
goodness from the palmyra tree in day to day life. In this series one more
quality of palmyra tree is discovered with unimaginable trust with
trichome. Therefore the treating wound with trichome is not poisonous.
Trichome could be suggested for the fresh wound where the trichome

stops forming pus and mark of wound after healing. The nature of the
skin is as normal as a normal skin. Therefore this study strongly concludes
that trichome has medicinal property of wound healing. Furthermore study
would be continued in the years to come based on this sample. This will
open a new horizon in the field of medicine.

Jerry Arumainathan
Poongothai Annadurai

.
Mr. A. Jerry, M.Sc. Biochemistry, Department of Biochemistry, Sacred d

Heart College (Autonomous), Tirupattur, Vellore District, Tamil nadu, WO u n H ea I l n g EffECt
India. He did his M.Sc Research project under the Guidance of Dr. A.

Poongothai. He published articles in both national and international TrIChO me Of BO ra SSU s
journals and participated in many seminars, conferences and workshops. Fla bel I ifer

AP LAMBERT
978-620-0-24791-9
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Human beings are perhaps the most complex organisms on this planet. We
can compare a human body to a well equipped machine which works
without any rest. The bones and muscles together make the body move,
This book on human physiology covers some important topics such as
Components and Functions of Blood, Morphology and Functions of Blood
Cells, Red Blood Corpuscles Blood Groups and Rh Factor, Lymphatic System,
Heart Anatomy and Basic Function, Cardiac Cyde, Electrocardiogram,
Lungs, Structure of Lungs and Gas Exchange in the Lungs and Tissues,
Structure and Functions of kidney, Functions of Nephrons, Urine
Formation, Composition of Urine, The Nervous System, Neuron Structure,
Neurotransmitters, Nerve Impulse Conduction, Reflex Action, Muscles-
Types, Structure and Functions and Contraction and Relaxation of Skeletal
Musde

The author of this book Dr. A. Jayaprakash is
currently working as Assistant Professor in the Dept.
of Biochemistry in Sacred Heart College
{Autonomous), TN. Hedid his Ph.D. (Biochemistry-
Botany) at Centre for Advanced Studies in Botany,
University of Madras, His area of specialization
includes Biochemistry, Mycology & Industrial

Biotechnology.
978-620-0-46835-2
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Research is the most important process for advancing knowledge
for promoting progress and to enable man to relate more effectively to
his environment to accomplish his purpose and to resolve his conflicts. This
book gives an insight in to basics of research. It covers topics such as the
basic introduction to research, definitions of research, importance & need
for research, ethics in scientific research, ethical principles, formulation of
hypothesis, logical format of thesis, research article, review article, short
communication, case reports, collection & classification of data, role of
computers in Biology, internet and world wide web, search engine
algorithm and funding agencies for research.

The author of this book Dr. A. Jayaprakash is
currently working as Assistant Professor in the Dept.
of Biochemistry, Sacred Heart College {Autonomous),
TN. He did his Ph.D. at Centre for Advanced Studies
in Botany, University of Madras. His area of
specialization is Biochemistry, Mycology & Industrial
Biotechnology.

&
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978-620-0-47037-9
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This Biochemistry laboratory manual is a compilation of laboratory
procedures involving colorimetric estimations of Creatinine, Urea, DNA &
RNA, Cholesterol and Glucose, This manual includes enzyme assays of
Urease, Salivary amylase and their optimization procedures. The Urinary
analysis procedure contains qualitative analysis of normal and abnormal
Urine constituents and their dinical significance. Haematology manual
includes the determination of blood groups and Rh factor, Haemoglobin,
Erythrocyte Sedimentation Rate, RBC & WBC, Differential counting and
Blood pressure. This manual will be useful for undergraduate and
postgraduate college students of Biochemistry discipline.

A. Jayaprakash
Durga Devi
Singaravelan Anbu
The Author of the book Dr. A. Jayaprakash is
bl e oo pd bbbl Laboratory Manual for
TN, India & did his Ph.D. (Biochemistry-Botany) at

Centre for Advanced Studies in Botany, University of Biochem istry Stu dents

Madras. His area of specialization indudes
Biochemistry, Mycology and Industrial Biotechnology.
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Resistance to antimicrobial agents has resulted in morbidity and mortality
from treatment failures and increased health care costs. Although defining
the precise public health risk and estimating the increase in costs is not a
simple undertaking, there is little doubt that emergent antibiotic resistance
is a serious global problem.This book is the selection of an antibiotic panel
for susceptibility testing is based on the commonly observed susceptibility
patterns, and is revised periodically.

Niyas Ahamed

o i i ‘ Handbook of Antimicrobial
r. Niyas Ahamed is serving as Assistant Professor in e WaE 5
Biochemistry at Sacred Heart College (Autonomous), Su sceptl b I I Ity An a Iys‘s

Tirupattur, Vellore, Tamil Nadu, INDIA.

0-5
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LAMBERT
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Traditional medicine has been described as the total combination of
knowledge and practices whether explicable or not, used in diagnosing,
preventing, or eliminating physical, mental, or social disease and which may
rely exclusively on experience and observation, handed down from
generation to generation, verbally or in writing. This form of therapy
covers abroad range of healing philosophies and approaches; some
approaches are consistent with physiological principles of orthodox
medicines, while others constitute independent healing systems. Some of
the alternative approaches to the treatment of ailments include herbal
medicine, homeopathy, nutraceuticals, acupuncture, bodywork and
massage. Herbal medicine is a traditional medicinal or folk medicine
practice based on the use of plants and plant extracts. It refers to the use
of any plant’s seeds, berries, roots, leaves, bark, or flowers for medicinal
purposes, Herbal medicine is also known as botanical medicine, medicinal
botany, medicinal herbalism, herbology and phytotherapy.

The Authors of this book are all Research forum students and
Dr.A.Poongothai, Dr. M.Fernandus Durai and Dr.|. Niyas Ahamed,
Assistant Professors, Dept of Biochemistry, Sacred Heart College
(Autonomous), Tirupattur,

97

8-620-0-47974-7
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Biological Sciences for Human Welfare (ISEN: 378-81-334054-3-7)

13

BLOOD GROUPING AND ITS IMPORTANCE IN
HLIMAN LIFE

P. Saranraj’
Department of Microbiology, Sacred Heart College (Autonomous), Ticupattur, Tamil Nadu, India.

*Caorrespanding author: microsaranraj@gmail.com

1. Introduction

The ABO blood grouping system was discovered by the Austrian
Biologist Karl Landsteiner in the year 1901. In this ABO blood grouping system,
there are eight different types of Blood groups. The Blood groups are
differentiated from each other by the antigen which is present on Red Blood
Cells (RBCs). The person who has Antigen ‘A’ on his RBC has the Blood group
‘A’ If the person has the Antigen ‘B* on his Red Blood Cells has the Blood
group ‘B'. If the person has both Antigens ‘A’ and ‘B’ on his RBCs has the Blood
group 'AB'. If both *A' and ‘B" Antigens are absent on the Red Blood Cells, the
person has the Blood group '0°. In the year 1930, Karl Landsteiner and
Alexander 5. Wiener jointly discovered the Rh factor on RBCs. his blood group
(Qadir and Malik, 2010).

The ABO blood grouping system was controlled by the gene which
encoding an enzyme Glycosyltransferase which was observed in three allelic
forms wiz., [A, IB and 10 where the two alleles A and IB are co-dominant and
both are dominant over the 10 (Kaur e al., 2011), and 4 possible phenotypes wiz.,
A, B, AB and O. The global distribution of the different phenotypes of this blood
grouping system varies among the nature of ethnic groups and geographic
regions (Choudhury et al., 2014).

The research about the parental relationship of ABO blood grouping and

Rh rvnino in Tndia and ite recinne  nartienlardy Tamil Wadn wae relativelv rare
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Traditional Foods From Tropical
Root and Tuber Crops: Innovations
and Challenges
P Saranraj', Sudhanshu S. Behera’ and Ramesh C. Ray;

'Department of Microbiology, Sacred Heart College (Autonomous), Tirupattur, Tamil Nadu,
India *Department of Biotechnology, National Institute of Technology, Raipur,
Chhattisgarh, India *Centre for Food Biology and Environment Studies, Bhubaneswar,
Qdisha, India

7.1 INTRODUCTION

Tropical root and tuber crops (TRCs) [cassava (syn. Tapioca) (Manihot esculenta Crantz),
sweet potatoes (Ipomoen batatas L.), yams (Dioscorea spp.), Iris potatoes (Solarmum tuberosum L.),
taro (Colocasia spp.), etc.] are important cultivated staple energy sources/crops, and are
generally endemic to tropical regions (Ray and Sivakumar, 2009). These crops play a critical
role in the global food system providing food security in the developing world (estimated
annual value of more than $41 billion dollars) (Scott et al,, 2000), while their production
accounts nearly one fourth of the values of major cereals (Scott et al, 2000; Phillips et al,
2004; Nweke, 2004). TRCs have long served as the principal source of food and nutrition for
many of the world’s undernourished/poorest households (more than two billion people).
They generally constituted an important source of income in rural and marginal areas,
whereas they are cultivated and valued for their stable yields under circumstances such as
severe drought and salinity, in which other crops may fail (Scott et al., 2000). TRCs, being a
rich source of carbohydrates (starchy roots), have multiple uses, most notably as regular
food crops, cash crops, and are increasingly used as livestock feed, raw material for indus-
trial purposes, and also processed for human consumption. Recently, commercial starches,
obtained from TRCs (particularly potato and cassava) dominate in the world markets of food

Busonations i Traditlonal Foods
DOI: barps=idoiong 1010 16/BY7S0. 1 2-K 1488 7.7.00007-1 ]59 © 2019 Elsevier Inc. All rights reserved.
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Mosquitoes are vector which can able to transmit wide number of diseases
lik Malaria, Yellow fever, Filarias Japanese encephalitis and
Chikungunya. In India, the most common disease transmitting Mosquito
Aedes aegypti  Anoph stephensi and Culex
tus, and they are known to transmit wide number of Vector
borne diseases. Use of synthetic Chemical insecticides in Mosquito control
results in various harmful effects which indudes, Vector resistance,
Environmental pollution and Health hazards. Researchers have necessitated
the current significance in the search for plant-based insecticide products
that are environmentally safe and effective to contrel mosquito. The
present study was aimed to compare the Larvicidal activity of Pedalium
murex and Erythrina variegate methanol extracts against Mosquito vectors.
It was observed that the increase in concentration of Methanol plant
extracts increases the Larvicidal activity of the selected Mosquito larvae.
Among the three Mosquito larvae, the Medicinal plant methanol extract
showed high mortality percentage against Culex quinguefasciatus followed
by Anopheles stephensi and Aedes aegypti.

AW, Hasna Kousar is a M.5c Biochemistry student in Sacred Heart College
{Autonomous), Tirupattur, Vellore District, Tamil Nadu, India. Her field of
specialization is Medicinal plants related research. She has completed her
M.5c Research Project under the guidance of Mrs. R. Uma Vandhana, Dr.
M. Veeraragavan and Dr. P. Saranraj.

78-620-0-00130-6
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Essential oils are volatile, natural, complex compounds that are produced
by plants as secondary metabolites for protection against bacteria, viruses,
fungi and pests. In the present study, an attempt has been planned to

determine the Minimum Inhibitory Concentration (MIC) and Percentage
Growth Inhibition of Essential oils against bacterial pathogens. From this
present research, we concluded that the Essential oils are the good source
for the inhibition of growth of bacterial pathogens. It was also concluded
that the Essential oils also have the capacity of inhibiting the bacteria in
low concentration (25 plL) itself. Mahualongif oil has the capacity of
inhibiting the growth of Gram positive rod Bacillus cereus and Gram
positive cocci Staphylococcus aureus. Pungam oil has the capacity of
inhibiting the water borne coliform Escherichia coli. Neem oil has the
capacity of inhibiting the Typhoid casing bacteria Salmonella typhi and
Swarming motility showing bacteria Proteus mirabilis. Finally, it was
conduded that the Essential oils are the best source for treating the
bacterial diseases in human beings.

Ms. S. Nagalakshmi is a M.Sc Biochemistry student in Sacred Heart College
(Autonomous), Tirupattur, Vellore District, Tamil Nadu, India. She has
completed her M.Sc Research Project under the guidance of Dr. P.
Saranraj. She has received the SACRED HEART FELLOWSHIP (SHF) from her
Sacred Heart College to carry out her research work.
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Plectranthus amboinicus is widely used as a traditional medicine mainly for
respirator tract infections. The present work has proven that the
Plectranthus amboinicusshows maximum inhibitor action against Klebsiella
pneumoniae and Candida albicans when compared with other test
organisms. The Larvicidal activity of Plectranthus amboinicus was observed
against various larval stages of mosquitoes vectors like Aedes aegypti,
Anopheles stephensi and Culex quinquefasciatus. When compared with
three larval stages of mosquitoes, Culex quinquefasciatus was show
maximum mortality percentage, followed by Anopheles stephensi and
Aedes aegypti. So, the project work concluded that the essential oils from
Plectranthus amboinicus has effectively outstanding antimicrobial and
larvicidal activity so the Plectranthus amboinicus has highly recommended
and eradicate newly emerging mosquito borne infections.

Ms. D. Sivarajnani is a M.Sc Biochemistry student in Sacred Heart College
(Autonomous), Tirupattur, Vellore District, Tamil Nadu, India.She
completed her M.Sc project under the guidance of Dr. M. Manigandan,
Dr. K. Amala and Dr. P. Saranraj. She has received the SACRED HEART
FELLOWSHIP from our Sacred Heart College to carry out her Research
Project
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PHARMACOLOGICAL ACTIVITY OF
Marinda citrifoliaL (Noni)

P. Saranraj*,
Department of Microbiology, Sacred Heart College (Autonomous), Tirupattur - 535 B0I, Tamil Nadu,

India.

*Corresponding author: microsaranrai@gmail.com

1. Introduction

Herbal and natural products of folk medicine have been used for centuries in
every culture throughout the world. Scientists and medical professionals have shown
increased interest in this field as they recognize the true health benefits of these remedies.
“Let food be your medicine and let medicine be your food” was advised by the father of
medicine, Hippocrates, over two millennia ago (Zhu et al, 1995). Morinda citrifolia L. has
been recognized as an important medicinal plant for treating various physiological
disorders worldwide. M. cirifolia is commonly known as Noni or Indian mulberry in
India (Potterat et al., 2007). Noni has been used widely as a alternative and comple-
mentary therapy in many countries owing to its potent antioxidant activity and proven
health benefits. Traditionally, it finds used as a therapeutic remedy to various diseases as
an  antihelminthic, analgesic, antibacterial, antitumor, anti-inflammatory,
immunostimulant. Also it has proved beneficial in conditions like gastritis, skin diseases,
respiratory infections, menstrual and urinary tract disorders, fever, diabetes and venereal
diseases. The Polynesians utilized the whole Noni plant in their medicinal remedies and
dye for some of their traditional clothes. The roots, stems, bark, leaves, flowers, and
fruits of the Noni plant are all involved in various combinations in almost 40 known and
recorded herbal remedies (Bruggnecate, 1992).
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The quality of the drinking water has been determined by checking the
presence of Coliforms. The coliform is a type of bacteria that can act as a
microbial quality indicator of drinking water. The present study concludes
that the Drinking water collected from five different locations around
Vellore district, Tamil Nadu, India (Ambur, Vaniyambadi, Tirupattur,

Jolarpet & Vengalaburam) is potable to drink. These water samples does
not contain any harmful bacteria such as Enteric coliform which is very
dangerous to human health and a main causative agent for many Water
borne diseases. But, the water collected from these five locations shows
presence of little number of bacterial populations which are not harmful
and it may be benefidal to the living organism .water shows variations in
three different seasons (Rainy season, Autumn season and Winter season).
The bacterial population was relatively high in Autumn season (October
2018 to November 2018) when compared to other two season, Rainy
season (June 2018 to September 2018) and Winter season (December 2018
to February 2019). So, it is recommended to boil the water for better
sanitation and to avoid spreading of Water borne disease

Ms. Kashiba N h is a M.Sc Biochemistry student in Sacred Heart
College (Autonomous), Tirupattur, Vellore District, Tamil Nadu, India. She
isan O ding student & completed her M.Sc project under the

guidance of Dr. P. Saranraj. She has received the SACRED HEARD
FELLOWSHIP (SHF) from her Sacred Heart College to carry out her research
work.
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Animal Husbandry contributes significantly to rural employment and rural
income in Tamil Nadu besides fulfilling the nutritional requirements of the
population. Poultry sector plays a pivotal role among the sub- sectors in
potentiating the role of animal husbandry in the process of rural economic
development of the state. Tamil Nadu is leading other states in broiler
production and ranks second in the country’s egg production and also
accounts for the poultry population of the country. Considering the above
facts, this book deals with the expenditure pattern of poultry farming,
benefits of poultry farming and issues of poultry farming in the study area
located in Tamil Nadu, India

The Editor of this Book, Dr. R. Kurinji Malar is
working as Assistant Professor in the Post Graduate
and Research Department of Economics, Sacred Heart
College (Autonomous), Tirupattur District, Tamil
Nadu, India. Her area of Specialization includes Rural
Development, Labor Economics, Monetary and Fiscal
Economics.

978-620-0-47932-7
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India’s Public Distribution System (PDS) is the largest distribution network
of its kind in the world. PDS was introduced around World War Il as a war-
time rationing measure, Before the 1960s, distribution through PDS was
generally dependant on imports of food grains. It was expanded in the
1960s as a response to the food shortages of the time; subsequently, the
government set up the Agriculture Prices Commission and the Food
Corporation of India to improve domestic procurement and storage of
food grains for PDS. By the 1970s, PDS had evolved into a universal scheme
for the distribution of subsidized food. In the 1990s, the scheme was
revamped to improve access of food grains to people in hilly and
inaccessible areas, and to target the poor. This study mainly focussed on
the public distribution system in Nattrampalli block in Vellore District of
Tamil Nadu. Relevant Primary and secondary data were collected for this
study from 2011-12 to 2015-16.

Dr. R. Kurinjimalar is working as an Assistant
Professor in the PG and Research Department of
Economics, Sacred Heart College (Autonomous),
Tirupattur, Tamil Nadu. She got her Ph.D. on
Economic Analysis of the Impact of MGNREGP in
Tamil Nadu with Special Reference to Villupuram and
Salem Districts, a highly Commended thesis from
Bharathidasan Univ.

978-613-9-47690-9
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Medical Laboratory Technology is a broad area comprising of different
disciplines like Clinical Pathology, Hematology, Biochem Bacteriology,

from the laboratory diagnosi Medical laboratory
technology extends to detection of genetic disorders, epidemiology of
infection diseases, detection of metabolic disorders and even to answer
unraveled questions in forensic medicine. This manual will be useful for

undergraduate and Post graduate college students of biochemistry and
Diplema in Medical laboratery Technology.

The Authors of the book Dr, A. Poongothai, Dr. 5. Anbu and Dr. V,
Gopala Krishnan Assistant Professors, PG and Research Department of
Biochemistry, Sacred Heart College, Tirupattur - 635 601, Tirupattur
District, Tamil Madu, India.
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Chapter 2

Bifurcation and Chaos
in a Discrete Fractional-
Order Prey-Predator System
Involving Allee Effect

George Maria Selvam A.
() https:fforcid.org/0000-0003-2004-3537
Sacred Heart College (Autonomous), India

Janagaraj R.
() https:/forcid.org/0000-0002-9811-078X
Sacred Heart College (Autonomous), India

ABSTRACT

This chapter considers the discrete counterpart of a fractional order prey-predator ODE system involving
Allee effect. Several more realistic models were proposed to describe nonlinear interactions between spe-
cies by introducing different types functional responses and Allee effect. Non-local property of fractional
differential equations is useful in modeling population interactions possessing memories. The model
under investigation has three steady states, and the positive steady state exists under certain condition.
Dynamic nature of the model is discussed through local stability analysis. Enquiry into the qualitative
behavior of the model reveals rich and complex dynamics exhibited by the discrete-time model. Moreover,
this model undergoes Neimark Sacker bifurcation when the chosen parameter passes through a critical
value. The analytical results are strengthened with appropriate numerical examples. The computation
of maximal Lyapunov exponents confirms the existence of chaos. Chaos control is achieved by linear
SJeedback control and hybrid control methods.
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Chapter 4

Dynamic Analysis of
the Effect of Quitting
Smoking Applications on
Smoking Cessation

A. George Maria Selvam

https:/forcid.org/0000-0003-2004-3537
Saered Hearr Collepe {Autemonions ), India

Mary Jacintha
Saered Heart Collepe (Autenomons ), India

ABSTRACT

In this chaprer, the authors considered a smoking cessation model formulated with
a nen-linear system of differential equations and obtained the continuous fractional
order model and through diseretization its discrete form io study the effectiveness
of quitting smoking applications in giving up smoking. The existence of smoking
Jree equilibria and smoking present equilibria are discussed, and the dvnamical
analysis af these two equilibria is put forward with the assistance of the smoking
generation number. The numerical sinwdations aided by time series, phase povitraits,
ard Bifurcation diaggrams confirm the results that are obtained analytically.
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Chapter 5

Bifurcation and Chaos in a
Discrete Fractional Order
Prey-Predator System
Involving Infection in Prey

A. George Maria Selvam

https:/forcid.org/0000-0003-2004-3537
Sacred Heart Collere {Autemomons), India

R. Dhineshhabu

https:/forcid org/0000-0003-0647-61 84
Suered Heart Collepe {Autonomous), Mdia

ABSTRACT

This chapter considers the dynamical behavior of a new form of fractional order three-
dimensional continuous time prey-predator system and is discretized counterpart.
Existence and unigueness of solutions is obiained. The dynamic nature of the model
is discussed through local stability analysis of the steady states. Qualitative behavior
af the model reveals rich and complex dynamics as exhibited by the discrete-time
Sfractional order model. Moreover, the bifurcation theory is applied 1o investigate
the presence of Neimark-Sacker and period-doubling bifurcations at the coexistence
steacy state taking h as a bifurcation parameter for the diserete fractional order
system. Also, the trajectories, phase diagrams, limit cycles, bifurcation diagrams,
and chaotic attractors are obtained for biclogically meaningful sets of parameter
values for the discretized system. Finally, the analyiical results are strengthened
with appropriate numerical examples and they demeonstrate the chaotic behavior
aver a range of parameters. Chaos control is achieved by the hybrid control metheod.
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Computational intelligence using
ontology—A case study on the
knowledge representation in a
clinical decision support system

Ravi Lourdusamy and Xavierlal J. Mattam

Sacred Heart Colege Motonsmoos), Trugatiur, Tamd Madl, noia

1 Introduction

Computational intellipence svobved out of a hiological and lin-
puistic paradigm. It is an attempt to mimic the human mind. There
has been a constant endeavor fo use computer systems with their un-
limited resources to complement the limitations of human intellect.
For many decades, the computer system was limited o syntactic
losgical methods, swhich was lmited to the capacity of the machine.
Computational semantics, introduced much later, has a closer resem-
blance to the human thought process.

Copnitive sciences, which study the cognition process of the ho-
man mind, has as a school of thowght that lanpuage is required for
thinking and reasoning. If languapge is a requirement for reasoning,
then human intellipence is encapsulated in the human language.
Translating this idea to computer systems, there should be the possi-
bility of concepts being machine-readable. Ontelogical systems ate an
attempt in the direction of making concept-understandable systams.
The uses of such a system are mamny.

In this chapter, clinical dacision suppaort is used to explain the hy-
pothesis that ontological systems closely relate to human thinking.
From the beginning of the eyolution of computer systems, the use of
compuiers in the hospital workflow has been advocated. In recent
years, many advances have also been made in the use of computer
sysbams in the decison-making process. The challenge in wsing clin-
ical decision suppart systems is in the knowledge represantation. This
chapter explains how the knowledge representation using ontology can
help in creating computer intallipence in the decision support system.

Camgaisiona [eeligence ard lis Aaf I Hi Bidpn Mdalerg | 0 T IETRETE-E- 0 25 - 1 00T -1
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Clinical Decision Support Systems )
and Predictive Analytics e

Ravi Lourdusamy and Xavierlal J. Mattam

Abstract The chapter introduces the history of the clinical decision support system
beginning with the history of the system of decision making. It is an overview of
how the clinical decision support systems developed through the years. The current
technology used in decision making are also discussed. With the use of artificial intel-
ligence, the clinical decision support systems have moved to the realm of predictive
analysis to find out the possibilities of diseases rather than just the diagnosis and
treatment. The chapter also elaborates the various types of clinical decision supports
systems. Although the decision support systems are widely regard as an important
and integral part of healthcare there has been a notable reluctance in the use of clin-
ical decision support systems. The chapter also discusses the practical challenges in
the implementation of the clinical decision support systems in healthcare organisa-
tions. Each of the topics in the chapter is dealt with summarily and the reference to a
detailed study is provide. The idea is to provide a clear understanding of the system
rather than to fully elaborate the system.

Keywords Clinical decision support systems + Predictive analytics - Decision
making - Artificial intellipence - Medical diagnosis and treatment

1 Introduction

Clinical Decision Support Systems (CDS5) are Decision Support Systems (DSS)
used in Healthcare. Digitalisation of medical records or the Electronic Health Record
(EHR) was the precursors of CDSS. When DSS, which was primarily implemented
for business, was adapted in healthcare, the EHR was used as the knowledge base
in many CDSS. CDSS evolved with the development and incorporation of advanced
technologies. Accordingly, the functions and use of CDSS also varied. While in
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Chapter— 14

gnvironmental Implication of Leather Industries on
Groundwater Sources in Vellore District

A. Royal Edward Williams & M. P. Parvez Abmred

Introduction

Leather sector plays a vital role in the development of the developing
cconomy. It play a vital role in large export carnings, creation of jobs
s sustainable economic growth, Leather

and favorable conditions for it
rs across the world'.

industry is known as one of the high export carne
On the other side, tanning industry is impose high pollution especially

disposing huge volume of effiuents both organic and inorganic
substance, at the same time italso disposc sludge. Heavy metals arc major
contributors o inorganic pollution. Tt is naturally found in industrials
wastes discharge into water bodies and landfills. The uncontrolled
hese toxic waste into water bodies, which
d disturbing food chains through
Industrial

and non-stop disposal of t
leads to polluting groundwater an
agricultural production and consun
growth is boosting economic grow

: ; 2
nption of groundwater’.
th of the country but actually this
avironment. 1o industrial arcas,

means desuoying the surrounding ¢ :
the industrial operations.

soil and groundwater gets contaminated by

lead and coppet are most common heavy
‘This cffluent discharge without
r on human health, Rapid
alt to deterioragon
tanneres

There are zinc, cadmium,
metals found in industrial effluent.
any treatment may cause adverse impac
fi"“\'lh of industrialization and urbanization 1¢s R
i groundwater quality which ciuses pollution’ G 2
Contaminate the g,mumjwntcr quality with the radius of around 7 km
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The Phytochemical screening of AQGSF showed that the secondary
metabolites namely alkaloids, flavanoids, terpenoids, phenols, tannins,
carbohydrates, amino acids and absence of saponin, protein and steroids
were respectively. The AQGsF showed IC50 values greater activity for
scavenging DPPH radical activity when compared to standard ascorbic acid
(ABA). The antibacterial activity of AQGSF exposed that against various
pathogens including E.coli, S. aureus, Pwulgaris, B. subtilus and
K.pneumonia. The maximum zone of inhibition reported Proteus vulgaris
followed by Escherichia Coli, Staphylococcus aureus and Bacillus subtilus
and also resistant by Klebsiella pneumonia. From the present study, it was
observed that the AQGSF possesses good antibacterial potential and it
could be rationalized taking into account the presence of phenolics and
flavonoid contents in it. It is advantageous to use the plant antioxidant
and antibacterial agents in therapeutic drugs for the implications of
human health as it is from natural products greatly contribute to the
prevention of pathological disorders.

Miss Aishwariya Shanmugam is an M.Sc in Biochemistry student in PG and
Research Department of Biochemistry, Sacred Heart College
(Autonomous), Tirupattur, Tamilnadu, India. She did her PG research
project under the Guidance of Dr.A.Poongothai.
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The phytochemical analysis of different solvent extracts of Leucas aspera
leaves exhibited the presence of alkaloids, flavonoids, phenols, tannins,
saponins, carbohydrate, amino acid, steroids and terpenoids were
respectively and DPPH scavenging activity of different solvent extracts of
Leucas aspera leaves showed the IC50 values of methanol (40ug) diethyl
ether (45ug) and aqueous extracts (47uqg) of Leucas aspera and control
ascorbic acid (46ug) were respectively. It was observed that the methanol
extract of cas aspera higher scavenging activity of DPPH radical
followed by diethyl ether and aqueous extracts when compared to
standard ascorbic acid. So, it can be recommended has Leucas aspera

leaves possess antioxidant properties and could serve as free radical
inhibitors or scavengers and act as primary antioxidant and to prevent the
damages occurring due to free radicals. Antioxidant-based drug
formulations are used for the prevention and treatment of complex
diseases like atherosclerosis, stroke, diabetes, Alzheimer's disease and

cancer

Miss. Nathiya Chokkan is an M.Sc in Biochemistry student in PG and
Research Department of Biochemistry, Sacred Heart College
{Autonomous), Tirupattur, Tamilnadu, India. She did her PG research
project under the Guidance of Dr.A.Poongothai.
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In a developing country like India, managing the water resources is of
greater challenge. Waters are stored in many ways in rivers, dams and
ponds. Keeping the water resources unpolluted is very difficult. The Indian
populations are mostly affected by water borne diseases. Microbes play a
major role in causing these water borne diseases. In this, Salmonella typhi
and paratyphi are playing a major role in causing Typhoid through
contaminated water. Humans are the carrier of the Salmonella species.
Salmonella bacteria enter in to the small intestine and blood stream
through the ingestion of contaminated water or food. It is carried to liver,
spleen, and bone marrow by white blood cells. It gets multiplied and
reenters into blood stream. Bacteria fill the gall bladder, biliary system, and
the lymphatic tissue of the bowel and multiply in higher number and then
pass into intestinal tract. Disease may be spread by washing fruit and
vegetables using contaminated water. Considering the above facts in view,
this book provides a detailed study on the haematological parameters of
Typhoid patients.

The Editor of this book Dr. A. Jayaprakash is currently
working as Assistant Professor in the PG & Research
Department of Biochemistry, Sacred Heart College
(Autonomous), Tirupattur, India
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Our mother environment faces copious problems due to rapid urbanization
and growing human population. It is necessary for each individual to
protect the environmental resources from any toxicants. Rapid
urbanization resulted in the construction of numerous industries which
majorly affected the natural air, water and soil resources by osing it to

chemicals. It has not only affected the environment alone but also
affected many lives of land and aquatic organisms. The book on
environmental toxicology deals with topics like significant issues with
chemicals, types of toxic substances, carcinogens, mutagens, teratogen,
factors influencing toxicity, factors related to the substance, receptor

iated toxicity, transport of toxicants by air and water, bioaccumulation
and biomagnifications of toxic materials in food chain, movement of
toxins, pesticides, metabolism and biotransformation of pesticides,
combined effect of xenobiotics, toxicity testing, estimation of LCS0 and
adverse and non-adverse effects,

A. Jayaprakash

. _ Introduction to
The author of this book Dr. A. Jayaprakash is 2 e
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Chapter 2

Bifurcation and Chaos
in a Discrete Fractional-
Order Prey-Predator System
Involving Allee Effect

George Maria Selvam A.
() https:fforcid.org/0000-0003-2004-3537
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Janagaraj R.
() https:/forcid.org/0000-0002-9811-078X
Sacred Heart College (Autonomous), India

ABSTRACT

This chapter considers the discrete counterpart of a fractional order prey-predator ODE system involving
Allee effect. Several more realistic models were proposed to describe nonlinear interactions between spe-
cies by introducing different types functional responses and Allee effect. Non-local property of fractional
differential equations is useful in modeling population interactions possessing memories. The model
under investigation has three steady states, and the positive steady state exists under certain condition.
Dynamic nature of the model is discussed through local stability analysis. Enquiry into the qualitative
behavior of the model reveals rich and complex dynamics exhibited by the discrete-time model. Moreover,
this model undergoes Neimark Sacker bifurcation when the chosen parameter passes through a critical
value. The analytical results are strengthened with appropriate numerical examples. The computation
of maximal Lyapunov exponents confirms the existence of chaos. Chaos control is achieved by linear
SJeedback control and hybrid control methods.
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Chapter 4

Dynamic Analysis of
the Effect of Quitting
Smoking Applications on
Smoking Cessation

A. George Maria Selvam

https:/forcid.org/0000-0003-2004-3537
Saered Hearr Collepe {Autemonions ), India

Mary Jacintha
Saered Heart Collepe (Autenomons ), India

ABSTRACT

In this chaprer, the authors considered a smoking cessation model formulated with
a nen-linear system of differential equations and obtained the continuous fractional
order model and through diseretization its discrete form io study the effectiveness
of quitting smoking applications in giving up smoking. The existence of smoking
Jree equilibria and smoking present equilibria are discussed, and the dvnamical
analysis af these two equilibria is put forward with the assistance of the smoking
generation number. The numerical sinwdations aided by time series, phase povitraits,
ard Bifurcation diaggrams confirm the results that are obtained analytically.
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Chapter 5

Bifurcation and Chaos in a
Discrete Fractional Order
Prey-Predator System
Involving Infection in Prey

A. George Maria Selvam
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R. Dhineshhabu
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ABSTRACT

This chapter considers the dynamical behavior of a new form of fractional order three-
dimensional continuous time prey-predator system and is discretized counterpart.
Existence and unigueness of solutions is obiained. The dynamic nature of the model
is discussed through local stability analysis of the steady states. Qualitative behavior
af the model reveals rich and complex dynamics as exhibited by the discrete-time
Sfractional order model. Moreover, the bifurcation theory is applied 1o investigate
the presence of Neimark-Sacker and period-doubling bifurcations at the coexistence
steacy state taking h as a bifurcation parameter for the diserete fractional order
system. Also, the trajectories, phase diagrams, limit cycles, bifurcation diagrams,
and chaotic attractors are obtained for biclogically meaningful sets of parameter
values for the discretized system. Finally, the analyiical results are strengthened
with appropriate numerical examples and they demeonstrate the chaotic behavior
aver a range of parameters. Chaos control is achieved by the hybrid control metheod.

[O0: 10401 B4 TE-1-T90E-374]-1.chDDS

Copyright © 2020, 103 Globel. Copying o distriboGng in prénl or elecimess forms withool wriies perméssion of BGE Glohal is prohibiled.

79



Computational intelligence using
ontology—A case study on the
knowledge representation in a
clinical decision support system

Ravi Lourdusamy and Xavierlal J. Mattam

Sacred Heart Colege Motonsmoos), Trugatiur, Tamd Madl, noia

1 Introduction

Computational intellipence svobved out of a hiological and lin-
puistic paradigm. It is an attempt to mimic the human mind. There
has been a constant endeavor fo use computer systems with their un-
limited resources to complement the limitations of human intellect.
For many decades, the computer system was limited o syntactic
losgical methods, swhich was lmited to the capacity of the machine.
Computational semantics, introduced much later, has a closer resem-
blance to the human thought process.

Copnitive sciences, which study the cognition process of the ho-
man mind, has as a school of thowght that lanpuage is required for
thinking and reasoning. If languapge is a requirement for reasoning,
then human intellipence is encapsulated in the human language.
Translating this idea to computer systems, there should be the possi-
bility of concepts being machine-readable. Ontelogical systems ate an
attempt in the direction of making concept-understandable systams.
The uses of such a system are mamny.

In this chapter, clinical dacision suppaort is used to explain the hy-
pothesis that ontological systems closely relate to human thinking.
From the beginning of the eyolution of computer systems, the use of
compuiers in the hospital workflow has been advocated. In recent
years, many advances have also been made in the use of computer
sysbams in the decison-making process. The challenge in wsing clin-
ical decision suppart systems is in the knowledge represantation. This
chapter explains how the knowledge representation using ontology can
help in creating computer intallipence in the decision support system.

Camgaisiona [eeligence ard lis Aaf I Hi Bidpn Mdalerg | 0 T IETRETE-E- 0 25 - 1 00T -1
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Clinical Decision Support Systems )
and Predictive Analytics e

Ravi Lourdusamy and Xavierlal J. Mattam

Abstract The chapter introduces the history of the clinical decision support system
beginning with the history of the system of decision making. It is an overview of
how the clinical decision support systems developed through the years. The current
technology used in decision making are also discussed. With the use of artificial intel-
ligence, the clinical decision support systems have moved to the realm of predictive
analysis to find out the possibilities of diseases rather than just the diagnosis and
treatment. The chapter also elaborates the various types of clinical decision supports
systems. Although the decision support systems are widely regard as an important
and integral part of healthcare there has been a notable reluctance in the use of clin-
ical decision support systems. The chapter also discusses the practical challenges in
the implementation of the clinical decision support systems in healthcare organisa-
tions. Each of the topics in the chapter is dealt with summarily and the reference to a
detailed study is provide. The idea is to provide a clear understanding of the system
rather than to fully elaborate the system.

Keywords Clinical decision support systems + Predictive analytics - Decision
making - Artificial intellipence - Medical diagnosis and treatment

1 Introduction

Clinical Decision Support Systems (CDS5) are Decision Support Systems (DSS)
used in Healthcare. Digitalisation of medical records or the Electronic Health Record
(EHR) was the precursors of CDSS. When DSS, which was primarily implemented
for business, was adapted in healthcare, the EHR was used as the knowledge base
in many CDSS. CDSS evolved with the development and incorporation of advanced
technologies. Accordingly, the functions and use of CDSS also varied. While in
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Chapter— 14

gnvironmental Implication of Leather Industries on
Groundwater Sources in Vellore District

A. Royal Edward Williams & M. P. Parvez Abmred

Introduction

Leather sector plays a vital role in the development of the developing
cconomy. It play a vital role in large export carnings, creation of jobs
s sustainable economic growth, Leather

and favorable conditions for it
rs across the world'.

industry is known as one of the high export carne
On the other side, tanning industry is impose high pollution especially

disposing huge volume of effiuents both organic and inorganic
substance, at the same time italso disposc sludge. Heavy metals arc major
contributors o inorganic pollution. Tt is naturally found in industrials
wastes discharge into water bodies and landfills. The uncontrolled
hese toxic waste into water bodies, which
d disturbing food chains through
Industrial

and non-stop disposal of t
leads to polluting groundwater an
agricultural production and consun
growth is boosting economic grow

: ; 2
nption of groundwater’.
th of the country but actually this
avironment. 1o industrial arcas,

means desuoying the surrounding ¢ :
the industrial operations.

soil and groundwater gets contaminated by

lead and coppet are most common heavy
‘This cffluent discharge without
r on human health, Rapid
alt to deterioragon
tanneres

There are zinc, cadmium,
metals found in industrial effluent.
any treatment may cause adverse impac
fi"“\'lh of industrialization and urbanization 1¢s R
i groundwater quality which ciuses pollution’ G 2
Contaminate the g,mumjwntcr quality with the radius of around 7 km
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The Phytochemical screening of AQGSF showed that the secondary
metabolites namely alkaloids, flavanoids, terpenoids, phenols, tannins,
carbohydrates, amino acids and absence of saponin, protein and steroids
were respectively. The AQGsF showed IC50 values greater activity for
scavenging DPPH radical activity when compared to standard ascorbic acid
(ABA). The antibacterial activity of AQGSF exposed that against various
pathogens including E.coli, S. aureus, Pwulgaris, B. subtilus and
K.pneumonia. The maximum zone of inhibition reported Proteus vulgaris
followed by Escherichia Coli, Staphylococcus aureus and Bacillus subtilus
and also resistant by Klebsiella pneumonia. From the present study, it was
observed that the AQGSF possesses good antibacterial potential and it
could be rationalized taking into account the presence of phenolics and
flavonoid contents in it. It is advantageous to use the plant antioxidant
and antibacterial agents in therapeutic drugs for the implications of
human health as it is from natural products greatly contribute to the
prevention of pathological disorders.

Miss Aishwariya Shanmugam is an M.Sc in Biochemistry student in PG and
Research Department of Biochemistry, Sacred Heart College
(Autonomous), Tirupattur, Tamilnadu, India. She did her PG research
project under the Guidance of Dr.A.Poongothai.

9“786202“680387“

91

Aishwariya Shanmugam
Poongothai Annadurai

Antioxidant and
Antibacterial activity of
Gloriosa superba flowers

Evaluation of Phytochemicals, Antioxidant and
Antibacterial properties of Gloriosa superba flowers

LA TAMBERT

Academic Publishing




The phytochemical analysis of different solvent extracts of Leucas aspera
leaves exhibited the presence of alkaloids, flavonoids, phenols, tannins,
saponins, carbohydrate, amino acid, steroids and terpenoids were
respectively and DPPH scavenging activity of different solvent extracts of
Leucas aspera leaves showed the IC50 values of methanol (40ug) diethyl
ether (45ug) and aqueous extracts (47uqg) of Leucas aspera and control
ascorbic acid (46ug) were respectively. It was observed that the methanol
extract of cas aspera higher scavenging activity of DPPH radical
followed by diethyl ether and aqueous extracts when compared to
standard ascorbic acid. So, it can be recommended has Leucas aspera

leaves possess antioxidant properties and could serve as free radical
inhibitors or scavengers and act as primary antioxidant and to prevent the
damages occurring due to free radicals. Antioxidant-based drug
formulations are used for the prevention and treatment of complex
diseases like atherosclerosis, stroke, diabetes, Alzheimer's disease and

cancer

Miss. Nathiya Chokkan is an M.Sc in Biochemistry student in PG and
Research Department of Biochemistry, Sacred Heart College
{Autonomous), Tirupattur, Tamilnadu, India. She did her PG research
project under the Guidance of Dr.A.Poongothai.
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In a developing country like India, managing the water resources is of
greater challenge. Waters are stored in many ways in rivers, dams and
ponds. Keeping the water resources unpolluted is very difficult. The Indian
populations are mostly affected by water borne diseases. Microbes play a
major role in causing these water borne diseases. In this, Salmonella typhi
and paratyphi are playing a major role in causing Typhoid through
contaminated water. Humans are the carrier of the Salmonella species.
Salmonella bacteria enter in to the small intestine and blood stream
through the ingestion of contaminated water or food. It is carried to liver,
spleen, and bone marrow by white blood cells. It gets multiplied and
reenters into blood stream. Bacteria fill the gall bladder, biliary system, and
the lymphatic tissue of the bowel and multiply in higher number and then
pass into intestinal tract. Disease may be spread by washing fruit and
vegetables using contaminated water. Considering the above facts in view,
this book provides a detailed study on the haematological parameters of
Typhoid patients.

The Editor of this book Dr. A. Jayaprakash is currently
working as Assistant Professor in the PG & Research
Department of Biochemistry, Sacred Heart College
(Autonomous), Tirupattur, India
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Our mother environment faces copious problems due to rapid urbanization
and growing human population. It is necessary for each individual to
protect the environmental resources from any toxicants. Rapid
urbanization resulted in the construction of numerous industries which
majorly affected the natural air, water and soil resources by osing it to

chemicals. It has not only affected the environment alone but also
affected many lives of land and aquatic organisms. The book on
environmental toxicology deals with topics like significant issues with
chemicals, types of toxic substances, carcinogens, mutagens, teratogen,
factors influencing toxicity, factors related to the substance, receptor

iated toxicity, transport of toxicants by air and water, bioaccumulation
and biomagnifications of toxic materials in food chain, movement of
toxins, pesticides, metabolism and biotransformation of pesticides,
combined effect of xenobiotics, toxicity testing, estimation of LCS0 and
adverse and non-adverse effects,

A. Jayaprakash

. _ Introduction to
The author of this book Dr. A. Jayaprakash is 2 e
currently working as Assistant Professor in the PG & enV| ron mental toxlcology

Research Department of Biochemistry, Sacred Heart
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Medicinal properties of plants were identified by humans before thousands
of years ago. Till now most of the countries all over the world has been
following traditional system of medicine by isolating and utilizing the
compounds isolated from plants as a source of medicine. Indians used
plants as a cure for different types of aliments. Still now there are many
plants distributed throughout this world whose medicinal properties are
still to be explored. Developed nations like America, Russia are spending
billions of money in identifying the properties of plants and using those
plants as a source of medicine. Terminalia arjuna Linn. is one of the three
species of Terminalia. Terminalia arjuna is commonly called as
‘Marudhamaram’ in Tamil and ‘kumbuk’ in Srilanka. It is usually grown
near areas rich in water. It is found near river banks and lakes etc, Every
plant part of T. arjuna is found to have different medicinal properties and
used in treating different types of wounds and heart diseases. This book
deals with the phytochemicals and larvicidal activity of Terminalia arjuna
bark extract.

A. Jayaprakash

The Editor of this book Dr. A. Jayaprakash is currently Phytoch em istry & La rViCida I

working as Assistant Professor in PG & Research
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AMH produced by granulosa cells [GC] of the ovary; AMH, also known as
Mullerian-inhibiting substance, is a dimeric glycoprotein that belongs to
the transforming growth factor-8 family. It is virtually undetectable but
increases gradually until puberty and remains relatively stable through the
reproductive period. It is widely accepted that the reduction of AMH levels
in serum is the first indication for decline in the follicular reserve of the
ovaries and can be measured in the blood at any time in the menstrual
cycle due to its stability. AMH is a marker for ovarian reserve and naturally
lower in older women [>40 year] and higher in women with Polycystic
ovaries [PCO] and polycystic Ovary Syndrome [POCS]. It was reported that
Follicle stimulating hormone [FSH), Estradiol [E2] levels and antral follicle
count [AFC] have been used for evaluation of ovarian reserve to determine
suitable treatment strategy for female infertility by age, which becomes
very essential in recent years. This book deals with the Anti-Mullerian
Hormone levels in women patients,

The Author of this book Dr. A. Jayaprakash is
currently working as Assistant Professor in PG &
Research Department of Biochemistry, Sacred Heart
College (Autonomous), Tirupattur-635601, Tirupattur
District, Tamil Nadu, India.
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Antibiotics are the Secondary metabolites produced by the microorga
that affects the growth of another microorganisms particularly bac
The present study was aimed to study the Antibiotic sensitivity of Wikl and
Mutated bacterial pathogens against Standard Antibiotics, The bacterial
pathogens selected for the present study s collected and maintained in
Nutrient agar slants at 4 °C. Eleven Bacterial pathogens selected for the
ent research are Staphylococcus aure Bacillus cereus, Eschei
Proteus mirabilis, Salmonella typ Shigella flexneri, C
Klebsiella pneumoniae, Pseudomonas 3eruginosa,
Acinetobacter sp. and Enterococcus faecalis. Six selected Antibiotics were

Ampicillin, Streptomycin, Vancomycin, Tetracydine, Rifampin and
Chloramphenicol The bacterial cultures are mutated by plarmq the
bacterial culture broth under UV light in Laminar flow cabinet at 250 nm,
Disc diffusion assay proposed by Kirby and Bauer was used to study the
Antibiogram of Wild and Mutated banenal pathogens. It was concluded
that the UV Mutated bacterial pathogens are highly susceptible to the
Antibiotics when compared to the Wild bacterial strains.

V. Megala
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The pulp of Alium sativum (Onion), Alium cepa (Garlic) and leaves of
Cymbopogon citratus (Lemongrass) were collected from Yelagiri hils,
Thirupattur District, Tamil Nadu.The different phytochemical components
(Carbohydrates, Phenol, Flavonoides, Tannins, Cardiac glycosides,
Quinones, Alkaloides, Amino acids, Protein, Anthroquinones, Glycosides
and lipids) were analyzed from the pulp of Allium sativum (Onion), Allium
cepa (Garlic) and leaves of Cymbopogon citratus (Lemongrass).The results
showed that the presence of secondary metabolites of such as Amino acids
and proteins, Flavonoids and Carbohydrates. Phenols, Tannins, Cardiac
glycosides, Quinones, Alkaloids, Glycosides and Anthroquinones were

absence in Allium cepa (Garlic) in aqueous extraction method.The presence
of secondary metabolites of such as Amino acids and proteins, Flavonoids
and Carbohydrates. Phenoks, Tannins, Cardiac glycosides, Quinones,
Alkaloids, Glycosides and Anthroquinones were absence in Allium sativum
(Onion) in aqueous extraction method.The presence of secondary
metabolites of such as Carbohydrates, Flavonoids, Cardiac glycosides,
Amino acids and Cardiac glycosides. Phenols, Tannins, Quinones, Alkaloids

V.R. Naveen Kumar
Dr. K. Amala
Dr. P. Saranraj
V.R.Naveenkumar currently completed M.Sc Biochemistry in Sacred Heart
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Environmental
Concerns,
Water Crisis
and Sustainable
Development
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Environmental Concerns and Sustainable Development

Swachh Bharat Abhiyan-review-2019 -5
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— C. Arunachalam
Economic Analysis of Environmentdl Impacts of Leather 103
Tanneies: A Special Reference to Dindugal District of 3
Tamil Nadu
— S. John Sundar
Impact of Mgnregp on Water Conservation: A Case Study m p
on Villages of Villupuram District
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evelopment of a country is affected by poverty and unemploym
Vomen empowerment 15 must to avod unemployment and poverty.
Women emp: ment leads to sanitation, family development, social
values, and economic independence. Women empowerr t and poverty
alleviation programmes play an important role in the reduction of poverty.
The classical women’s movement of the nineteenth and early twentieth
centuries was a movement by women and for women. They sought
fundamental change in gender relations by improving women's conditions
from economic, social, political and cultural perspect both in
comparison with their traditional situation and in comparison with men
The Mahatma Gandhi National Rural Employment Guarantee Programme
(MGNREGP) has emerged as one of the important tools for rural
development and for combating hunger and unemployment among the
rural women, After many years of its completion, various states have
achieved moderate or minimum success. 50 considering all facts in vie
this study deals with the impact of MGNREGP on Women Empowerment in
Tiruvarur District of Tamil Nadu, India

R. Kurinji Malar
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The pulp of Alium sativum (Onion), Allium cepa (Garlic) and leaves of
Cymbopogon citratus (Lemongrass) were collected from Yelagiri hils,
Thirupattur District, Tamil Nadu,The different phytochemical components
(Carbohydrates, Phenol, Flavonoides, Tannins, Cardiac glycosides,
Quinones, Alkaloid Amino acids, Protein, Anthroquinones, Glycosides
and lipids) were analyzed from the pulp of Allium sativum (Onion), Allium
cepa (Garlic) and leaves of Cymbopogon citratus (Lemongrass).The results
showed that the presence of secondary metabolites of such as Amino acids
and proteins, Flavonoids and Carbohydrates. Phenols, Tannins, Cardiac
osides, Quinones, Alkaloids, Glycosides and Anthroquinones were
absence in Allium cepa (Garlic) in aqueous extraction method.The presence
of secondary metabolites of such as Amino acids and proteins, Flavonoids
and Carbohydrates. Phenok, Tannins, Cardiac glycosides, Quinones,
Alka , Glycosides and Anthroquinones were absence in Allium sativum
(Onion) in aqueous extraction method.The presence of secondary
metabolites of such as Carbohydrates, Flavonoids, Cardiac glycosid
Amino acids and Cardiac glycosides. Phenols, Tannins, Quinones, Alkaloids

V.R.Naveenkumar currently completed M.Sc Biochemistry in Sacred Heart
College (SHC) TN.He did this project under the guidance of Dr.K.Amala,
she is an Assistant professor in the Dept of Microbiology at SHC, TN,
specialized in Food and Medical microbiology. Dr.P.Saranraj is an Assistant
professor in SHC,TN and specialized in applied microbiology.
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Bifurcation Analysis and Chaos
Control for a Discrete Fractional-
Order Prey—Predator System

A. George Maria Selvam & D. Vignesh & R. lanagaraj
Conference paper | First Online: 06 May 2021
339 Accesses
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Statistics book series (PROMS volume 344)

Abstract

Allee effect relates to the fitness of an individual
and the density of the population in an ecosystem.
This type of positive association may lead to a
population size below which the persistence of the
species is not possible. In this work, we consider a
fractional-order discrete-time system representing
interactions of predator and prey involving Holling
type Il response and Allee effect. The existence

results of the equilibrium points together with the

115



SPRINGER LINK Log in

= Menu Q Search 1g Cart

e

Mathernatical i . ) )
Analysis and International Conference on Mathematical Analysis and Computing

Computing
Ly ICMAC 2019 Mathematical Analysis and Computing pp 345-358

A

Home > Mathematical Analysis and Computing * Conference paper

Bifurcation and Chaos Control for
Discrete Fractional-Order Prey—
Predator Model with Square Root
Interaction
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Abstract

This research article is related with the local stability
of the steady states of fractional-order prey-
predator system with square root interaction term.
A discrete form of the system is proposed for
discussion. The interaction period is proportionate
to the square root of the prey species density. The

existence of steady states, stability of the steady
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Chapter 11 | 22 pages
A Mathematical Model and Forecasting of COVID-19 Outbreak in India

By G. Maria jones, S. Godjfrey Winster, A. George Maria Selvam, D. Vignesh

Abstract A

The outbreak of novel coronavirus (COVID-19) initially affected Wuhan and
then rapidly spread to many nations across the globe, causing a major
public health issue. In India, about 4.37 million confirmed cases and 73,890
confirmed deaths due to coronavirus were reported as of September 8,
2020. Lack of vaccination, absence of social distancing, and difficulty in full
contact tracing lead to an increase of confirmed cases. We propose a
dynamic model to describe the evolution of the COVID-19 pandemic and a
prediction model to forecast the coronavirus epidemic. The proposed
model is a modified SEIRD dynamic model with vital parameters. In
addition, our model demonstrates that a reduction in the COVID-19
pandemic is possible through implementing social distancing and other
suitable measures. For implementing a predication model, deep learning
models are used to make predictions about the number of confirmed cases
for all states across India. A recurrent neural network (RNN)-based long
short-term memory (LSTM), Prophet, and autoregressive integrated moving
average (ARIMA) models are used for forecasting. The accuracy obtained
for the LSTM model is 74% and the error rate is calculated for Prophet and
the ARIMA model. The analysis provided by our model provides valuable
insights into the dynamics of spreading which is useful in curbing the
epidemic.
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Chapter 12 m
Analysis of Novel Corona Virus et

(COVID-19) Pandemic
with Fractional-Order Caputo-Fabrizio
Operator and Impact of Vaccination

A. George Maria Selvam, R. Janagaraj, and R. Dhineshbabu

Abstract Within a very short period, the corona infection vims (COVID-19) has
created a global emergency situation by spreading worldwide. This virus has dissim-
ilar effects in different geographical regions. In the beginning of the spread. the
number of new cases of active corona virus has shown exponential growth across the
globe. AL prasent, for such infection, there is no vaccination or anti-viral medicine
specific to the recent corona virns infection. Mathematical formulation of infec-
tion models is exceptionally successful to comprehend epidemiological models of
gilments, just as it causes us to take vital propaortions of general wellbeing intermup-
tions to control the disease transmission and the spread. This work based on a new
mathematical model analyses the dynamic behaviour of novel corona virus (COWID-
19y using Caputo—Fabrizio fractional derivative. A new modified SEIRQ compart-
ment model is developed to discuss various dynamics. The COVID-19 transmission
is studied by varying reproduction number. The basic number of reproduction &y
is determined by applying the next generation matrix. The equilibrium points for
disease-free and endemic states are computed with the help of basic reproduction
number & o check the stability property. The Picard approximation and Banach’s
fixed point theorem based on iterative Laplace transform are useful in establishing the
existence and stability behaviour of the fractional-order system. Finally, numerical
computations of the COVID-1% fractional-order system are presented to analyse the
dynamical behaviour of the solutions of the model. Also, a fractional-order SETRC
COVID-19 model with vaccinated people has also been formulated and its dynamics
with impact on the propagation behaviour is studied.

A George Maria Selvam (=)

Department of Mathematics, Sacred Heart College (Auwtonomous), Tirupattur, Tamil Nadu
635601, India

e-minil: agmshe & gmail com

E. Janagaraj
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Department of Mathematics, Sri Venkateswara College of Engineering and Technology
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for Antiperiodic Boundary Value
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Equation
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205 Accesses
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Abstract

This present work is concerned with the existence
and Ulam stability criteria for a discrete antiperiodic
boundary value problem (BVP) of fractional order

1 < o < 2 with Caputo fractional difference
operator. Finally, some suitable examples are

presented to demonstrate the main results.
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Abstract

With the application of an inequality and
generalized Riccati technique, we arrive at certain
oscillatory behavior of a discrete fractional order

nonlinear equations
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Summa ry The Knowledge Object Reference
Ontology (KORO): A formalism to
Clinical Decision Support Systems are used in healthcare to assist in making life-saving support management and sharing of

computable biomedical knowledge for

decisions. Therefare, such systems have to be efficient and reliable with relevant '
learning health systems

knowledge that is periodically updated. With vast knowledge available in medical
Allen J. Flynn, Charles P. Friedman,
Peter Boisvert, Zachary Landis-Lewis,
Carl Lagoze

literature and in websites, the challenge is in curating that knowledge on a
knowledgebase to be used by the decision support system. In order to curate knowledge
in a knowledgebase system the easiest method is to make use of the already well-
developed relational database system. But that does not solve problems specially when it Learning Health Systems

comes to representing knowledge having related concepts. Recently, the use of

knowledge graphs has become popular for knowledge representation. The use of RDF Knowledge acquisition, synthesis, and
triples in storing Knowledge Graphs is a convenient method of knowledgebase curation. validation: a model for decision support
With a centralized form of RDF Knowledge Graphs in a clinical decision subport svstem. systems
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Abstract

There are many ways in which a literature survey
can be done. One is to study the chronological
order of development and another is to make a
study of the developmental process itself. There is
also a way of surveying the evolution in its different
stages of growth with various adaptations made.
This paper is an attempt to study the different
stages of growth of the Decision Support Systems
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6

Resource description framework based
semantic knowledge graph for clinical
decision support systems

Ravi Lourdusamy and Xavierlal J. Mattam

Sacred Heart College {Autonomous), Tirupattur, India

6.1 Introduction

Knowledge representation (KR) has been a great challenge for the construction of
knowledge-based systems (KBSs). For years there has been the use of syntactic rules for
machine representation of knowledge. In syntactic representation, knowledge is inferred
from the syntactic analysis of information using rules that relate the parts of a syntactic
analysis that represent its meaning,. It is a rule-based formal symbolic logic system which
uses deductive grammar to represent natural language. It is a lengthy process of parsing
different words in a sentence and composing matching sentences. In the syntactic KR, the
process of representation is the same for both the structured and the unstructured data.
Semantic representation, on the other hand, maps words directly to its meaning repre-
sented by it and the words are linked to fit a particular template which has a similar
meaning. All the words in a particular domain and their relations are mapped in the
semantic graph representation. The linked data form a repository and can be used to
make meaningful sentences on a domain. The use of semantic representation can reduce
the process of knowledge extraction and knowledge base creation to a very large extent.
Moreover, being closer to the natural language forms, the semantic graph representation is
more easily understandable in an application like the clinical decision support systems
(CDSS). On structured data, the process of creation and use of a semantic web-based
knowledge system is easier than on unstructured data.

Formal languages use syntactic structures while natural languages are semantic-based struc-
tures. While representing natural languages in a formal language structure a combination of
both the structures will make the representation efficient and robust. The syntactic—semantic

WEb Semansics
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123



124



ISBN NO: 978-81-950475-5-0

Business

Environment

Mr. R. Veerappan
Dr. A. Arockiamary

125



BUSINESS
ORGANIZATION




l’ﬂ JPS PUBLICATIONS
-
ISBN 978-81-950475-6-7

127



Principles of Marketing

SUCCES

Rev. Fr. Angelo Joseph
Dr. S. Sasikumar
Mr. R. Veerappan

1ISBN NO 978-81-950475-7-4

Scanned with CamScanner

128



ISBN: 978-93-91342-05-0

Publisher Address

Dr. P. Saranraj

JPS Scientific Publications,

Periya Olaipadi, Tamil Nadu, India — 606 754.
www.jpsscientificpublications.com

E-mail: jpsscientificpublications@gmail.com

Printers Details

Vel Printers,
Chidambaram — 608 001,
Tamil Nadu, India.

Copyright@jpsscientificpublications2021

129

PRODUCTION
MANAGEMENT

First Edition

R. Veerappan
S. Sasi Kumar
J. Sasiganth

TRUST
ECTION

o Z2E2 '
F502 ASSEMBLY £

S5 o OPERATIONs SAFETY 2 LOADING

[
e
c PROCESS
é as I nsuxvs
=X
MATERIALS

DELIVERY £ & ,:, p—— 3 CUSTOMER = </>

2 E§ =2 = Q
ZEZPRICING & S CHALLENGES

JPS Scientific Publicatio:
India




l ISBN: 978-93-91342-55-5 l

Publisher Address

Dr. P. Saranraj

JPS Scientific Publications,

Periya Olaipadi, Tamil Nadu, India — 606 754.
www jpsscientificpublications.com

E-mail: jpsscientificpublications@gmail.com

Printers Details

Vel Printers,
Chidambaram — 608 001,
Tamil Nadu, India.

Copyright@jpsscientificpublications2021

-

130

TOTAL QUALITY
MANAGEMENT

First Edition

D. Maria Antony Raj
R. Veerappan
A. Alex

[J— India

~ JPS Scientific Publications,




2upBlyen Bemp
(Penyts Lgisush)

apeenant &, unisHuyrgr ©
(y)gpuﬂuq : warE 2021

Gauatui® : ufld uFliusn
5681/128. unys Gamule symdlsd, CmreomiGuLemL,
HHULSZTT wTALLD - 635 85
Bleiergnasd : Parithijpt@gmail.com
ayeneBudl - 7200693200, 8098908840
o snasd : greT Oenisv, Gossnear
Brondsd : gausn dyreddsy, Qo
LEsLEET : 88
sfilsmev: 5.100

Abuthiran Kathai
(Screen Play)

Prof. K.Parthibharaja ©
First Edition - March 2021

Parithi Pathippagam
Published by Parithi Pathippagam
56C/128, Near Bharatha Kovil, Jolarpettai,
Tirupattur District-635851
Email: Parithijpt@gmail.com
Cell: 7200693200, 8098908840

Printed at Durga Printer, Chennai
Layout: Thangam Graphics, Chennai

Pages : 88
Price : Rs, 100
ISBN : 978-81.945796-4.9

2

Websile : MarlnaBooks.com

%Ma%:;}-]é‘g OkS Email ;mn!adus@m!mbw“"m

UM Branches : Chennal - Hosur - TIupé

1 Lakh Tamil Books Moblle  : 88834 08866, 95977 44141

* ubren mong,

131




[BITED afleMip
semaulily : @menns Qeusflllgm e
oy : (emereur l.umiSglummagm
2 flemio : QAfumsS
was vy  : speeufl 2021
Gomf) : gD
Y : QUi
USSMmIGET 1 240
aflsmsn :em.250/-
ISBN . 978-81-945795-6-4

Qeueflus(n ¢ ufidl udlluesib,
GepreomiGLC L.
SlHOUSGTT rsu L ib,
msGud): 72006 93200
parithijpt@gmail.com

eunfleufl : &.Qgaaiiysir,
aeuswarm dymSde,
sbgiourdemfl, Cougyri
@e&sh: 89460 96140
98658 20640,

l Website : MarinaBooks.com
@MarmaBoo S Emall : contactus@marinabooks.com
Yhyok anibendl  .cOM Branches : Chennal - Hosur - Tirupattur
1 Lakh Tamil Books Moblle  : 88834 88866, 95077 44141

132



BHTLQET(m [BTL&LD
(BT BBIBET)

apemeneui &, urisBugrgr ©
pepudiy : wiig 2021

Geustiui® : ufld ugiusod
s64)/128. unys GaTullsd SimHlsd, BgreomiGuLenL,
HHLusgTi wrean LD - 635 851
Penemgpzev : Parithijpt@gmail.com
omsoBud) : 7200693200, 8098908840
oFstashd : gier Ofemisv, Gasmer
preondsh : sasn Hyrsdbsi, Gaemen
ussHIEeT : 106
sllemev: ¢m.110

Nattiloru Nadagam
- (Dramas)

Prof. K.Parthibaraja ©
First Edition - March 2021

Parithi Pathippagam
Published by Parithi Pathippagam
56C/128, Near Bharatha Kovil, Jolarpettai,
Tirupattur District-635851
Email: Parithijpt@gmail.com
Cell: 7200693200, 8098908840

Printed at Durga Printer, Chennal
Layout: Thangam Graphics, Chennai

Pages : 106
Price : Rs. 110
ISBN : 978-81-945796-8-7

Website  : MarinaBooks.com

@ M ar ln a B 00 l( S Email . contactus@marinabooks.com

g d wadbonst  com Branches : Chennai - Hosur - Tirupatur
1 Lakh Tamil Books Mobile . 88834 88866, 95977 44141

2 e prlyQongm pr_sib

133



g oor - |
(ugs! NM)

@mnﬁ & uripHugrRr ©

MW ¢ womrg 2021

g UM UM‘b
- Wm& w‘b‘o, GgreomrGuien,,

P # el - 635 851
DerangyFe : Parithijpt@gmail.com
Mwﬂ . 7200693200, 8098908840
Wm : ﬂ'&ﬂ‘ Mui‘ﬂ'.\), QO’G'IM
provndaid : HhIsD dynafibeiv, Gosienen
SiLenL angeusmolL Gpdipsn
ubshimeT : 194
shlenev: 5.200

NOOLULA -1
10 Books

Prof. K.Parthibaraja © '
First Edition - March 2021

Parithi Pathippagam
Published by Parithi Pathippagam
56C/128, Near Bharatha Kovil, Jolarpettai,
Tirupattur District-635851
Email: Parithijpt@gmail.com
Cell: 7200693200, 8098908840

Printed at Durga Printer, Chennai
Layout: Thangam Graphics, Chennai
Cover Design : Negizhan

ISBN : 978.8) -945795-9-5

lfases : 194
Price : Rs. 200

0, .
PMaringB oo B
1 Lakh Tacm?.:'“ <Om Branches :
ks

Mobile

134



M‘D 2_60r - 2
(Upg, Wd)&cir)

(Pemeneut .
), Ui g
CBDUAY ¢ 1orig i

Qﬁﬂﬂﬁlﬁ@ : i
5641/128. unrs Camufleh v Uﬂugm: :
i u%@ﬁ el Ln - 63z: ::;w&;m
EHF6D Parithijpt@gmail.com
SiensuCud] . 7200693200, 8098908840
DNFETESD - Sltar s s G
. . - . :
wramu.u; : Sumd Dy aSden, Gosir::
SILSOL augeusnioliy Qsélpdv

Prof. K.Parthibaraja ©
First Edition - March 2021

Parithi Pathippagam
Published by Parithi Pathippagam
56C/128, Near Bharatha Kovil, Jolarpettai,
Tirupattur District-635851
Email; Parithijpt@gmail.com
Cell: 7200693200, 8098908840

Printed at Durga Printer, Chennai
Layout: Thangam Graphics, Chennai
Cover Design : Negizhun

ISBN : 978-81-945795-5-7

Pages : 220
Price : Rs, 220

v l mﬂe - MarinaBooks com e
@Ma%au&g O .c(o; gzzimes glz‘:rgﬂzsur - Tlrupattur

1 Lakh Tamil Books Mobile  : BB834 88866, 95977 44141

135




0 g_eor - 3
(LB VST

et 8. umigPugrgt ©

w@uﬁﬂq s e 2021

GeushiS® : LR LBiumb .
s68/128. umyp GamBsd oindkd, GrreoriGulemL,
AmuugsTi wraLLb - 635 851
Benemeyrsy : Parithijpt@gmail.com
owoeBUS : 7200693200, 8098908840

odsramd : ghaer Oflgmid, Gesamen
preondsih : pusd Hyralbev, Goshmen
o el angausnoli] : Gpdlpsh

usshussT @ 208
slsne: (15,220

NOOLULA -3
10 Books

Prof. K.Parthibaraja ©
First Edition - March 2021

Parithi Pathippagam
Published by Parithi Pathippagam
56C/128, Near Bharatha Kovil, Jolarpettai,
Tirupattur District-635851
Email: Parithijpt@gmail.com
Cell: 7200693200, 8098908840

Printed st Durga Printer, Chennai
Layout: Thangam Graphics, Chennai
Cover Design : Negizhan
ISBN : 97K-K1-945795-3.3

Pages : 208
Price : Rs. 220

ZyMarinaBooks e comagmamswoota con

e L A0m Branches : Chennal - Hosur - Tirupatiur
1 Lakh Tamil Books Moblle  : 88834 BBB66, 95077 44141

2 * BA6 me : Uneb-3

136




DIGITAL MARKETING

STRATEGIC GUIDE FOR
PROMOTING BUSINESS ONLINE

137



PRODUCTION
MANAGEMENT

R VEERAPPAN. S. . SAS|I-KUMARE

o SASIGANTH

ISBN: 978-93.913420-5-0

JPS SCIENTIFIC PUBLICATIONS, INDIA

138




t(ﬁ PS PUBLICATIONS
s ,
SEBN 978-81-950475-6-7

139




Principles of Marketing

!

SUCCESS

4 VISI(
GO

Rev. Fr. Angelo Joseph
Dr. S. Sasikumar
Mr. R. Veerappan

i R T 88 TR A

’ ] "

:
*ATIONS
\5 A n-_l“_-l_b

“"Scanned with CamScanner
|

140



M. Fernandus Durai

Raw Skin Availability And
Disposal And Characterisation

First Edition

A2

141



THE HISTORICAL EVIDENCES IN

TIRUPATTUR DISTRICT
(PART-)

Dr. G. Mohan Gandhi, M.A_ M.Phi_, PhD.,
Assistant Professor, PG and Research Department of Tamil (Shift-1)

Sacred Hearl College (Autonomous),
Tirupattur - 635601, Tirupattur District.

Thiru. Kaaninilam M.Muniswamy, B.5c. M.A_
(Tamil, English, Econamics) M.Ed.,
Retd. Head Master,
Tirupattur- 635601, Tirupattur District.

Translated by
Mr. V. Madhan Kumar, M4
Assistant Professor, Department of English (Shift-1)
Sacred Heart College (Autonomavs).
Tirupatiur- 635601, Tirupatiur District.

Eharathi Book House,

32, First Floor-
Mew Corporation Complex,

Old Bus Stand.
Vellore-632004.

B B H Mob: 9945441751

142




Textbook of Herbal
Medicine

Poongothai, Geetha, Ranjani Devi, Arputharaj, Niyas
Ahamed

143



SPRINGER LINK Log in

= Menu Q Search 1:_! Cart
A
3
Mathernatical . . ) )
E.rul;-slsmd International Conference on Mathematical Analysis and Computing
smputing

Ly ICMAC 2019 Mathematical Analysis and Computing pp 205-219

L L

Home * Mathematical Analysis and Computing. * Conference paper

Bifurcation Analysis and Chaos
Control for a Discrete Fractional-
Order Prey—Predator System
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339 Accesses

Part of the Springer Proceedings in Mathematics &
Statistics book series (PROMS volume 344)

Abstract

Allee effect relates to the fitness of an individual
and the density of the population in an ecosystem.
This type of positive association may lead to a
population size below which the persistence of the
species is not possible. In this work, we consider a
fractional-order discrete-time system representing
interactions of predator and prey involving Holling
type Il response and Allee effect. The existence

results of the equilibrium points together with the
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Abstract

This research article is related with the local stability
of the steady states of fractional-order prey-
predator system with square root interaction term.
A discrete form of the system is proposed for
discussion. The interaction period is proportionate
to the square root of the prey species density. The

existence of steady states, stability of the steady
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Chapter 11 | 22 pages
A Mathematical Model and Forecasting of COVID-19 Outbreak in India

By G. Maria jones, S. Godjfrey Winster, A. George Maria Selvam, D. Vignesh

Abstract A

The outbreak of novel coronavirus (COVID-19) initially affected Wuhan and
then rapidly spread to many nations across the globe, causing a major
public health issue. In India, about 4.37 million confirmed cases and 73,890
confirmed deaths due to coronavirus were reported as of September 8,
2020. Lack of vaccination, absence of social distancing, and difficulty in full
contact tracing lead to an increase of confirmed cases. We propose a
dynamic model to describe the evolution of the COVID-19 pandemic and a
prediction model to forecast the coronavirus epidemic. The proposed
model is a modified SEIRD dynamic model with vital parameters. In
addition, our model demonstrates that a reduction in the COVID-19
pandemic is possible through implementing social distancing and other
suitable measures. For implementing a predication model, deep learning
models are used to make predictions about the number of confirmed cases
for all states across India. A recurrent neural network (RNN)-based long
short-term memory (LSTM), Prophet, and autoregressive integrated moving
average (ARIMA) models are used for forecasting. The accuracy obtained
for the LSTM model is 74% and the error rate is calculated for Prophet and
the ARIMA model. The analysis provided by our model provides valuable
insights into the dynamics of spreading which is useful in curbing the
epidemic.
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Chapter 12 m
Analysis of Novel Corona Virus et

(COVID-19) Pandemic
with Fractional-Order Caputo-Fabrizio
Operator and Impact of Vaccination

A. George Maria Selvam, R. Janagaraj, and R. Dhineshbabu

Abstract Within a very short period, the corona infection vims (COVID-19) has
created a global emergency situation by spreading worldwide. This virus has dissim-
ilar effects in different geographical regions. In the beginning of the spread. the
number of new cases of active corona virus has shown exponential growth across the
globe. AL prasent, for such infection, there is no vaccination or anti-viral medicine
specific to the recent corona virns infection. Mathematical formulation of infec-
tion models is exceptionally successful to comprehend epidemiological models of
gilments, just as it causes us to take vital propaortions of general wellbeing intermup-
tions to control the disease transmission and the spread. This work based on a new
mathematical model analyses the dynamic behaviour of novel corona virus (COWID-
19y using Caputo—Fabrizio fractional derivative. A new modified SEIRQ compart-
ment model is developed to discuss various dynamics. The COVID-19 transmission
is studied by varying reproduction number. The basic number of reproduction &y
is determined by applying the next generation matrix. The equilibrium points for
disease-free and endemic states are computed with the help of basic reproduction
number & o check the stability property. The Picard approximation and Banach’s
fixed point theorem based on iterative Laplace transform are useful in establishing the
existence and stability behaviour of the fractional-order system. Finally, numerical
computations of the COVID-1% fractional-order system are presented to analyse the
dynamical behaviour of the solutions of the model. Also, a fractional-order SETRC
COVID-19 model with vaccinated people has also been formulated and its dynamics
with impact on the propagation behaviour is studied.

A George Maria Selvam (=)

Department of Mathematics, Sacred Heart College (Auwtonomous), Tirupattur, Tamil Nadu
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Department of Mathematics, Sri Venkateswara College of Engineering and Technology
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205 Accesses
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Abstract

This present work is concerned with the existence
and Ulam stability criteria for a discrete antiperiodic
boundary value problem (BVP) of fractional order

1 < o < 2 with Caputo fractional difference
operator. Finally, some suitable examples are

presented to demonstrate the main results.
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Abstract

With the application of an inequality and
generalized Riccati technique, we arrive at certain
oscillatory behavior of a discrete fractional order

nonlinear equations
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Recommended
Summa ry The Knowledge Object Reference
Ontology (KORO): A formalism to
Clinical Decision Support Systems are used in healthcare to assist in making life-saving support management and sharing of

computable biomedical knowledge for

decisions. Therefare, such systems have to be efficient and reliable with relevant '
learning health systems

knowledge that is periodically updated. With vast knowledge available in medical
Allen J. Flynn, Charles P. Friedman,
Peter Boisvert, Zachary Landis-Lewis,
Carl Lagoze

literature and in websites, the challenge is in curating that knowledge on a
knowledgebase to be used by the decision support system. In order to curate knowledge
in a knowledgebase system the easiest method is to make use of the already well-
developed relational database system. But that does not solve problems specially when it Learning Health Systems

comes to representing knowledge having related concepts. Recently, the use of

knowledge graphs has become popular for knowledge representation. The use of RDF Knowledge acquisition, synthesis, and
triples in storing Knowledge Graphs is a convenient method of knowledgebase curation. validation: a model for decision support
With a centralized form of RDF Knowledge Graphs in a clinical decision subport svstem. systems
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Abstract

There are many ways in which a literature survey
can be done. One is to study the chronological
order of development and another is to make a
study of the developmental process itself. There is
also a way of surveying the evolution in its different
stages of growth with various adaptations made.
This paper is an attempt to study the different
stages of growth of the Decision Support Systems
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6

Resource description framework based
semantic knowledge graph for clinical
decision support systems

Ravi Lourdusamy and Xavierlal J. Mattam

Sacred Heart College {Autonomous), Tirupattur, India

6.1 Introduction

Knowledge representation (KR) has been a great challenge for the construction of
knowledge-based systems (KBSs). For years there has been the use of syntactic rules for
machine representation of knowledge. In syntactic representation, knowledge is inferred
from the syntactic analysis of information using rules that relate the parts of a syntactic
analysis that represent its meaning,. It is a rule-based formal symbolic logic system which
uses deductive grammar to represent natural language. It is a lengthy process of parsing
different words in a sentence and composing matching sentences. In the syntactic KR, the
process of representation is the same for both the structured and the unstructured data.
Semantic representation, on the other hand, maps words directly to its meaning repre-
sented by it and the words are linked to fit a particular template which has a similar
meaning. All the words in a particular domain and their relations are mapped in the
semantic graph representation. The linked data form a repository and can be used to
make meaningful sentences on a domain. The use of semantic representation can reduce
the process of knowledge extraction and knowledge base creation to a very large extent.
Moreover, being closer to the natural language forms, the semantic graph representation is
more easily understandable in an application like the clinical decision support systems
(CDSS). On structured data, the process of creation and use of a semantic web-based
knowledge system is easier than on unstructured data.

Formal languages use syntactic structures while natural languages are semantic-based struc-
tures. While representing natural languages in a formal language structure a combination of
both the structures will make the representation efficient and robust. The syntactic—semantic

WEb Semansics
DOR: hetps:/fdoborg 10101 6BE78-0.1 - B22468.7. 000122 69 £ 2021 Ehevier Inc. All sights reserved.
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Cuarrer 17

A Study on the Recent Agriculture
Farmer’s Position in India

A. Royal Edward Williams, R. Sankaran

Introduction

irus (COVID-19) pandemic was spread w.-t.)' S?Ndll)'
szn";‘:m':“c;m‘ and has been affecting the lives and l:iv'cllhoo:l:s
of all human races throughout the world. It has emerged as a a.ngcr’(;h X
pandemic. It made a dangerous situation to the wvorl'd cconomiss. T
Industry sector, service sector and agriculture and its allied acuvhn::s
were affected 2 lot. The world economy met a worst, critical and pathetic
condition. In India the nationwide lockdown was sun_cd from March 2‘5.
2020 o control the spread of the COVID-19 pandcmnc: All the countrics
in the world were facing the economic recession and hit scvu-tly mainly
on the service secror followed by the indusery sector, tourism sector,
restaurants resorts, hotels, Micro, Small, Medium Enterprises are also
have met very an adverse effect. All the workers sent out from informal
and unorganized sectors, they came back to their naive places where the
basic facilities are nor available to lead the basic and subsistence life w0
procect their lives. So the Central Government of India alloteed Rs. 20
lakh crores from its GDP to protect the people of India 1o fight against
COVID - 19 Pandemic. Hence this paper discuses on the basic problems

faced by the agricultural farmers [sector) before COVID-19 pandemic
and how much of money have been allotted through Union Budgets on
various schemes and programs.

Importance of the Study
Agriculture sector plays 4 vigal place in the |

' ndia economy. It generates
goods and services, nationg) income, reduces poverty, helps in foreign
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MEASURES
o
py ON THE TRANSPORTATION 1ypp

ASTRUCTUR
1T o ACCESS TO FINANCE DURING i cov;?:g'mon

- Dr.Arockiama
ssistant Professor, Sacred Heart College, ﬂmpa‘?n:-

. o bring into limelight the nature
\ wwpe% upattir gcog,:aphlcal area and its

» qrdl | ed for their economic livelihood,
P hat i ¢ in terms of their education level

of the transportation infrastructure that is prevalent

h;.{'luenoe on the rural poor people’s accessibllity to
! de S'a:et;p:orb Jurther in analyzing and nature of

of tra i
on the social infrastructural preference of th f transportation they prefer and the
p dmmme : € respondents. The paper also Jocuses in
M, ks ranking the social infrastructural preference of the respondents,

:"““ m,.spoﬂ““"’ n infrastructure, Accessibility to finance and COVID-19 period.

on: !

#"::::;nspommﬂ h;fras;ru:ltrl:’re w:lCh took an incredible‘ significance in the second long
jan took @ Pro oun ! and saw an ever-evolving way from that point on.
prm P re is the base that spotlights on the human advancement of the country which in a
Mw‘:': way prompts improvement of the economy. Infrastructure is viewed as the
U al 10 financial turn of events and interest into monetary infrastructure like street
n ation would advance improvement of actual capital and draws in more regard for
s that would add to monetary and as well as human development. The accessibility of
ent and effective infrastructure facilities in rural regions is a key variable not just in
ing with the infrastructural advancement of a nation yet additionally in speeding up its

¢ and development.

The road transport in India has expanded complex throughout the previous sixty years
yth concerning length and thickness as well as limit. However, it isn't something very similar
'.pmviucial India, still in specific diminished rural regions a few regions are to be created to a
more prominent level. Satisfactory road transportation would improve openness of provincial
regions to metropolitan centres and towns by giving country masses different outlets to
showcase their rural produce and broaden their employment opportunities, so that basic
minimum civic facilities might reach even the remote and isolated areas of the
region.Moreover, sufficient road transportation in the locale would upgrade openness of rural
individuals to essential social facilities like medical care and educational centres. In
wnclusion, satisfactory road network in the district would lessen the topographical
disengagement of the locale from the primary land, by opening up in reverse regions, speeding
upfinancial turn of events and mix with the remainder of the country.

'ﬂle current paper makes a study on the rural road infrastructure of Tirupattur district in
Tamil Nadu and tries to portray the type of road infrastructure present in this area and how it
Pajsamassive role in the socio economic life of the rural people.
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A. Royal Edward Williams, R. Sankaran

Introduction

irus (COVID-19) pandemic was spread w.-t.)' S?Ndll)'
szn";‘:m':“c;m‘ and has been affecting the lives and l:iv'cllhoo:l:s
of all human races throughout the world. It has emerged as a a.ngcr’(;h X
pandemic. It made a dangerous situation to the wvorl'd cconomiss. T
Industry sector, service sector and agriculture and its allied acuvhn::s
were affected 2 lot. The world economy met a worst, critical and pathetic
condition. In India the nationwide lockdown was sun_cd from March 2‘5.
2020 o control the spread of the COVID-19 pandcmnc: All the countrics
in the world were facing the economic recession and hit scvu-tly mainly
on the service secror followed by the indusery sector, tourism sector,
restaurants resorts, hotels, Micro, Small, Medium Enterprises are also
have met very an adverse effect. All the workers sent out from informal
and unorganized sectors, they came back to their naive places where the
basic facilities are nor available to lead the basic and subsistence life w0
procect their lives. So the Central Government of India alloteed Rs. 20
lakh crores from its GDP to protect the people of India 1o fight against
COVID - 19 Pandemic. Hence this paper discuses on the basic problems

faced by the agricultural farmers [sector) before COVID-19 pandemic
and how much of money have been allotted through Union Budgets on
various schemes and programs.

Importance of the Study
Agriculture sector plays 4 vigal place in the |

' ndia economy. It generates
goods and services, nationg) income, reduces poverty, helps in foreign
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1A proceeding Book on Twe Days Infernationg)
]
; e covID= 19 THE OPPORTUNITIES, CHALLENGES ::: :l.c":;v.u.:
MEASURES
o
py ON THE TRANSPORTATION 1ypp

ASTRUCTUR
1T o ACCESS TO FINANCE DURING i cov;?:g'mon

- Dr.Arockiama
ssistant Professor, Sacred Heart College, ﬂmpa‘?n:-

. o bring into limelight the nature
\ wwpe% upattir gcog,:aphlcal area and its

» qrdl | ed for their economic livelihood,
P hat i ¢ in terms of their education level

of the transportation infrastructure that is prevalent

h;.{'luenoe on the rural poor people’s accessibllity to
! de S'a:et;p:orb Jurther in analyzing and nature of

of tra i
on the social infrastructural preference of th f transportation they prefer and the
p dmmme : € respondents. The paper also Jocuses in
M, ks ranking the social infrastructural preference of the respondents,

:"““ m,.spoﬂ““"’ n infrastructure, Accessibility to finance and COVID-19 period.

on: !

#"::::;nspommﬂ h;fras;ru:ltrl:’re w:lCh took an incredible‘ significance in the second long
jan took @ Pro oun ! and saw an ever-evolving way from that point on.
prm P re is the base that spotlights on the human advancement of the country which in a
Mw‘:': way prompts improvement of the economy. Infrastructure is viewed as the
U al 10 financial turn of events and interest into monetary infrastructure like street
n ation would advance improvement of actual capital and draws in more regard for
s that would add to monetary and as well as human development. The accessibility of
ent and effective infrastructure facilities in rural regions is a key variable not just in
ing with the infrastructural advancement of a nation yet additionally in speeding up its

¢ and development.

The road transport in India has expanded complex throughout the previous sixty years
yth concerning length and thickness as well as limit. However, it isn't something very similar
'.pmviucial India, still in specific diminished rural regions a few regions are to be created to a
more prominent level. Satisfactory road transportation would improve openness of provincial
regions to metropolitan centres and towns by giving country masses different outlets to
showcase their rural produce and broaden their employment opportunities, so that basic
minimum civic facilities might reach even the remote and isolated areas of the
region.Moreover, sufficient road transportation in the locale would upgrade openness of rural
individuals to essential social facilities like medical care and educational centres. In
wnclusion, satisfactory road network in the district would lessen the topographical
disengagement of the locale from the primary land, by opening up in reverse regions, speeding
upfinancial turn of events and mix with the remainder of the country.

'ﬂle current paper makes a study on the rural road infrastructure of Tirupattur district in
Tamil Nadu and tries to portray the type of road infrastructure present in this area and how it
Pajsamassive role in the socio economic life of the rural people.
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Authenticity of Wheat

Konstantinos V Kotsanopoulos,'* Neethu Asokan,?
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1. Introduction

Cereals are amongst the most widely used ingredients in food and feed
production (Hemandez et al. 2005). Their composition is very important
for assessing the quality and safety of a final product while the accurate
identification of cereal species and cultivars is of paramount importance
for ensuring the grains are correctly handled d and keted as
well as to protect the rights of plant breeders (Terzi et al. 2005). Wheat
is commonly cultivated in temperate climates to be used for food and
animal feed. It is highly successful as it easily adapts and can produce
hxgh )lclds. 1t is very important from a commercial point of view as it

that is ible for the viscoelastic properties of dough
“h)challowsntﬁobcpmtmcdmwbmad pastas and other foodstuffs.
Gluten however can also cause food allergies and coeliac disease. From a
nutritional point of view, it c ins essential acids, minerals, and
certain vitamins, as well as phytochemicals and fibres, which are found in
high concentrations especially in whole grains (Shewry 2009).

Food analysis for authenticity purposes is an important subject in the
food and beverage industries (Bonick et al. 2017). Analysis for authenticity
verification, whether conducted on ingredients, additives or foodstuffs
can prevent incorrect labelling or product description, substitution of

* School of Agriculbural Sci s of khihywology and Aquatic Environment,
Usaversity ul‘l'hn—d\' ﬁ«h&mumwmw Greece.

¥ Department of Microbiology, Secned Heart Collige (Autonomous), Tirupattur - 635 601,
Tamd Nadu, Endia

* Cornesponding author: kostaskot®y ahoo gr
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CHAPTER 4

Microbial bioethanol fermentation
technologies—Recent trends and future
prospects

Sudhanshu S. Behera®®, P. Saranraj‘, and Ramesh C. Ray*

‘Department of Biotechnology, Mattonal Insbtute of Technology, Raipur, Chhattzgarh, [ndia
"Ayurinne Legnoy OPC P, Led. FTBI, Mational Institute of Technology, Fuourkels, Odisha, India
‘Drepartment of Microbiology, Sacred Heart College (Autonomows), Tiupattur, Tamal Madu, India
A entre for Food Brologry and Environment Studies, Bhubaneswar, (ddisha, India

4.1 Introduction

Bioethanol 1s one of the most important renewable fuels contributing to the reduction of
negative environmental impacts generated by the worldwide utilization of fossil fuels.
Ower the past 15 years, studies have shown that the replacement of gasoline by bioethanol
or biofuel causes a net average reduction of greenhouse gases of 71% (Hag et al., 2016;
Koh & Ghazoul, 2008). Bioethanol is not a new energy source since it has been used
extensively in Europe and the United States in the early 1900s, but it was ignored
due to its high production cost compared to petrol. The bicethanol production was then
continued due to the oil crisis in the 1970s (Aditiya, Mahlia, Chong, MNur, & Sebayang,
20116). The production of bioethanol from microbial fermentation strategies is an alter-
native method to meet the global demand. The production of bicethanol is a complicated
process consisting of several steps. First, its abiliry to exploit a variety of microorganisms
that are capable of efficient bioethanol production by fermentation; second. to utilize
various substrates such as sugars, starches, or celluloses derived from a variety of different
sources such as energy crops (com, wheat, sugarcane, sugar beet, cassava, among others),
crop residues (e.g., rice straw, rice husk, corn stover, corn cobs), or waste biomass (for
instance, food waste, livestock waste, paper waste, construction-denved wood residues,
and others); and third. inexpensive sources of enzymes (ligninolytic, and cellulolytc
enzymes). Both fungi and bacteria are capable of efficiently converting sugars to ethanol
by fermentation processes (Cardona & Sanchez, 2007; Liu et al., 2018).

The review mainly explains the availability of lignocellulosic biomass (LCB) and the
requirement for pretreatment and saccharification methods like acidic and enzymaric
technigues. The mode of action of these treatment methods on LCBs was also discussed.
We also focused on the role of microorganisms in fermentation and the need for genetic
engineering approach, with a discussion on consolidated bioprocessing (CBP) of LCBs to

ethanol.
Hicfurls and Biorefiming Copynght © 2022 Ekevier Inc.
hetps:/ Adotong/ 101016/ BYTE-0-1 28241 16-5.0001 1-8 All nghts reserved.
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CHAPTER 2

Impact of Microbial Diversity on the Environment
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Abstract: Microbial diversity 15 an essential aspect of any ecosystem on earth.
Microorgamsms are the most common and diversified population in the soil. A microbe
15 a microscopic organism that can be studied in a single-cell or colony. On the other
hand, microbes have a positive or negative effect on their surroundings. Microbial
diversity plays an essential role in bioremediation, which is the method of detoxifying
or neutralizing radioactive waste into less harmful or non-toxic compounds by
secreting various bacterial and fungal enzymes. In this chapter, we focus on (1) the
impact of microbial diversity on detoxifying pollutants (bioremediation), (11) microbial
role in biofuel production, (i1) microbial role in ore leaching (bioleaching), (iv)
microbial role in controlling biogeochemical cycles (v) microbial role in soil quality
and agriculture improvement (vi).

" Corresponding author Hiba Alatrash: Depantment of Field Crops, General Commission for Scientific
Agricultural Research, Aleppo, Syria; E-mail: hiba. fad. 1 6@ gmail com
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Lactic acid bacteria and malolactic
fermentation in winemaking

P. Saranraj”, P. Sivasakthivelan”, M. Denayrolles“, and
Ramesh C. Ray*

“Department of Microbiology, Sacred Heart College (Autonomous), Tirupattur, Tamil Nadu,
India "Department of Agricultural Microbiology, Faculty of Agriculture, Annamalai University,
Chidambaram, Tamil Nadu, India “Bordeaux Sciences Agro, Ecole Nationale Supérieure
des Sciences Agronomigques de Bordeaux, Gradignan, France ‘Centre for Food Biology and
Environment Studies, Bhubaneswar, Odisha, India

1 Introduction

Wine is an ancient alcoholic fermented beverage from grapes. The main factors influencing
wine quality are grape varieties, soil, climate, and production processes, such as winemaking
technology, viticultural practices, and aging. Further, the wine composition is strongly influ-
enced by the alcoholic and malolactic fermentations (Kunkee, 1997). Different yeasts and bac-
terial strains produce different sorts of wines mainly by biotransformation of grape sugars and
acids during fermentation processes. Alcoholic fermentation by yeast is the process of convert-
ing sugars into ethanol, carbon dioxide, and chemical energy. Also, many secondary metabolites
are produced, giving wine its complexity. The main reaction of malolactic fermentation (MLF)
is the decarboxylation by lactic acid bacteria (LAB) of L-malic acid into L-lactic acid and CO,
(Fig. 1). The main task for winemakers is the selection of appropriate bacteria and yeast strains
(Pretorius et al., 1999). While the so-called baker’s yeast, Saccharontyces cerevisiae, is popular in
the wine industry, other yeast species are considered undesirable for alcoholic fermentation. In
recent years, the use of native, wild, indigenous, or autochthonous yeasts and LAB in alcoholic
fermentation and MLF were significantly increased (Théodore, 2006; Jolly et al., 2014).

In the winemaking process, MLF is a metabolic process that is often promoted after the
completion of alcoholic fermentation by yeasts. MLF plays a major role in achieving quality
of wine (Liu, 2002). This fermentation is very important for the growth of LAB (belonging to
the genera Pediococeus, Oenococeus, and to the former-Lactobacillus) because it allows them to

Lacee Arid Bacreria i Foad B chnology B7 Copyeighs € 322 Elievier Inc. Al rights neserved
hirpssidaiorg10.10 16BYTE-0-32 38087 5- LOO01S-5
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CHAPTER 4

Microbial Communication: A  Significant
Approach to Uunderstanding Microbial Activities
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Abstract: To understand the interaction between different microbes, it is important to
understand how they communicate with one another in their adjacent environment.
These interactions are beneficial because when different microbes interact, they
stimulate specific mechanisms, release signals, and result in the production and
synthesis of important vaccines, anti-bacterial and anti-fungal agents, and secondary
metabolites. These metabolites are beneficial from a medicinal point of view as well.
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1. Introduction

The target market is of fundamental importance to the implementation of an industrial
biosurfactant production project (Gudina etal. 2016). For cosmetic, medicinal and food
products, production is only viable on a small-scale, as the column chromatography
methods required to separate molecules are not economical on a large scale. Thus,
the use of crude fermentation broths could be a viable solution, especially if the
application is in an environmental context, as biosurfactants in such cases do not need
to be pure and can be synthesized using a blend of inexpensive carbon sources, which
would allow the creation of an economically and environmentally viable technology
for bioremediation processes (Kumar et al. 2016). Although, improvements in
biosurfactant technology have enabled a 10 to 20 fold increase in the production of
these biomolecules, it is likely that further, significant advances (even if of a smaller
magnitude) are needed to make this technology commercially viable (Geetha et al.

2018).
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1. Introduction

Cereals are amongst the most widely used ingredients in food and feed
production (Hernandez et al. 2005). Their composition is very important
for assessing the quality and safety of a final product while the accurate
identification of cereal species and cultivars is of paramount importance
for ensuring the grains are correctly handled, processed and marketed as
well as to protect the rights of plant breeders (Terzi et al. 2005). Wheat
is commonly cultivated in temperate climates to be used for food and
animal feed. It is highly successful as it easily adapts and can produce
high yields. It is very important from a commercial point of view as it
contains gluten that is responsible for the viscoelastic properties of dough
which allows it to be processed into bread, pastas and other foodstulfs.
Gluten however can also cause food allergies and coeliac disease. From a
nutritional point of view, it contains essential amino acids, minerals, and
certain vitamins, as well as phytochemicals and fibres, which are found in
high concentrations especially in whole grains (Shewry 2009).

Food analysis for authenticity purposes is an important subject in the
food and beverage industries (Bonick et al. 2017). Analysis for authenticity
verification, whether conducted on ingredients, additives or foodstuffs
can prevent incorrect labelling or product description, substitution of
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1. Introduction

Surfactants are among the most versatile products of Chemical industry. Surfactant
1s an abridgment of the term surface-active chemical compounds. A surfactant 1s a
substance present in a system, having the properties of adsorbing onto the surface
or interface of the system and altering the interfacial energy of those surfaces. The
term interface denotes the difference between the two immiscible phases, and the
term surface denotes the interface where one phase is gas which is generally air. The
interfacial energy is the minimum amount of work required to create that interface. In
order to work out interfacial surface tension between two phases, interfacial energy
per unit area is to be measured. It is the minimum amount of work required to create
a umt area of the mterface or to expand it by unit area. The physical phenomenon is
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