Expression of Gratitude:

If I could express my gratitude adeguately enough, this would wrn out 10 be the
longest chapter of this thesis. My name on the cover of this dissertation seems inadequate
by itself; for without the invaluable contribution of a great number of people, this
research and thesis would not have been possible. I would therefore like to express my

indebtedness to every individual who has been a crucial part of this endeavour.

This research and the resulting thesis have been a challenging journey for me
from day one; a journey where every step was an experience that brought me closer to
the Almighty. Therefore, I offer this humble auempt at the lotus feet of God and our
Spiritual Master - H.D.H. Hariprasad Swamiji - whose grace and blessings enabled me
to focus on my subject of research in a way that made me realize the depth of scientific

phenomena and the discipline of scientific method.

This dissertation is a great milestone in my academic career. One of the jovs of
completion of this thesis is 1o look back over the journey past and remember all the
Jriends and family who have helped and supported me along this long but fulfilling road.
It is quite difficult 1o summarize the extensive list of people who have made this dream
come true. It has been a great privilege to spend several years in the Department of
Biochemistry, Maharaja Sayajirao University of Vadodara, Vadodara and its members
will always remain dear to me. I owe my gratitude to everyone who has made ihis
dissertation possible and because of whom my graduate experience has been one that [

will cherish forever.

Life sometime surprises by giving more than expected. This research began as a
dream jor me, and today it stands as proof that dreams come true. At this moment of
accomplishment I am highly indebted to my research Supervisor, Prof. G. Naresh
Kumar for accepting me as his student. [ have been very fortunate to have him as an
advisor who believed in me and my ability; and he encouraged me to be the best that |
could be.  He taught me how to question thoughts and express ideas. He is one of the

best teachers that I have had in my life. He sets high standards for his students and he



encourages and guides them to meet those standards. During our various discussion:

cognizance of scientific insights made me bow with deep respect.

This work would not have been possible without his amazing patience and
support, skillful and proficient guidance, as well as his powerful words of
encouragement. 1 am thankful to him for giving me the confidence to explore my
research interests . Under his guidance I successfully overcame many difficulties and
learned a lot in the process. His endless zest for science always has provided a positive
thrust to my attempts. The tea-time discussions with him on multi-dimensional topics of
this universe made our interactions exteremly invigorating: while his ever positive
attitude and happy demeanour made it a pleasant exercise. One simply could not wish
Jor a bewer or friendlier supervisor. Fortunate are those who are blessed with the
guidance of such a Mentor.

I am extremely grateful to him for giving me an opportunity to learn, think and

work in a healthy and liberal environment at Molecular Microbial Biochemistry Lab

(MMBL).

A few words from the repertoire of his expert comments that have the punch to

transform habits and attitudes:

*  “Make perfection your habit.”

* “I do not believe in giving the answer; but | believe in drawing out the answer from

the student.”

*  “I don’t want you to simply get the degree, but | want you to imbibe a training that

would enable you to guide others.”

* “f always believe in solutions.”

*  “Always live in the present, and think of a bright future.”

*  “One has to change himself with the changing time.”

Thank you Sir! For serving as a role model to me. It has been a great and
enriching experience rather than merely an opportunity to work during all these years
under your guidance. I hope that one day I could become as good an advisor, guide and
mentor to my students as you have been to me. I will forever be grareful tw you; and [
hope to express my gratitude 10 you through my future work. [ therefore humbly state

that this is not my thesis, it is gur thesis.



The success of this study required the help of various individuals. Without theni;
the researchers might not meet their objectives in accomplishing this study. [ sincerely
thank Prof. L. J.Parekh - Former Dean, Faculty of Science, MSU. He was the first
person I met in the Biochemistry Department 27 vears ago. All Ph.D aspirants are
grateful to him_for constantly trving his best to make Ph.D. feasible for teachers having a
teaching experience of five years. I thank him heartily for introducing me io the best

guide for my research. We wish and pray to be infected with his enthusiasm.

“The best teacher is the one who never gives up being a student.” I would like to
express my deep gratitude to Prof. Tara Mehta who has been an inspiring model for me
as a real sincere student and as a Guide, friend and philosopher for me for the past 27

years.

[ am highly grateful Prof. G. Naresh Kumar (Head of the Deparrment) for
providing the basic infrastructural facilities like the library, internet and other research
systems, as well as for developing a great work culture with a sense of teamwork and

healthy competition in the department.

1 extend my heartfelt thanks to my co-guide Prof. Archana (Dept.of Microbiology
and Biotechnology Centre) for her guidance, academic support and encouragement. She
proved to be a true friend for always being there to listen, brainstorm and help in
clarifying the vision behind this research aim. This was an immense help in the process
and completion of the the doctorial program. Thanks a lot for being so supportive in
lending your help as and when required. Above all, your love for us was reflected in the

variety of dishes you cooked for us. Thank you Madam! for being so caring.

1 also take this opportunity to acknowledge the contribution of P. Tyagvallabh
Swamiji (Secretary - Management, Yogi Dham) for providing all the facilities required
Jor comprehensive research work. His vision of excellent education is reflected in the
development of state of the art laboratory facilities for exclusive research. I am also
highly indebted ro Prof. A. U. Partel (Principal, Virani Science College, Rajkot) for being
highly cooperative in providing us with laboratory facilities and all wpes of help

required to accomplish this work,




Prof. L.J. Parekh, Prof. Tara Mehta, Prof. S K.Srivastava, Prof. S.S. Katym*&,\

Prof. S. D. Telang, Prof. Rasheedunnisa Begum, Prof. Sarita Gupta, Dr. M. D. Jani
are the architects who helped me build a strong foundation of the subject of this thesis
during my post-graduate (M.Sc.) program. My sincere gratitude to all these teachers is
100 deep 1o be expressed in words. Their valuable comments and encouraging words
always kept my spirits high throughout the research tenure. I am really indebted to them
for responding warmly whenever consulted with my queries and also extending support
during the course of this research work, for their excellent suggestions at annual
seminars which helped me a lot in improving my experiments. [ am also highly thankful
1o Dr.Pushpa Robin - my ever helping classmate and Dr. 8. R. Acharya, Dr. Jayshree
Pohnerkar, Dr. C. RatnaPrabha, Dr Laximipriva and Dr Devesh Suthar for always

being my well-wisher .

[ have been blessed with a great friend - my shadow and my light - Sonal
(Samyak).Seven vears ago, both of us decided to enroll in the Ph.D. program.
Throughout this time [ always knew this project belonged to both of us. [ am
intellectually indebted to her ideas and our conversations. None of this could have
happened without Samyak.... I could not thank her enough for being a constant and
continuous companion for all aspects of my research and for her unflinching support in
the face of all types of difficulties. She was always there for me, standing by my side, a
source of cheer and encouragement, understanding support and unconditonal love and
friendship. All this helped me through the good times and bad. She has always done her
best to render whatever service she could. Thank you for just being there for me. Blessed
are those who have got such a unique friend in life. Archana Mam call us 'diplococci’.

Working together has brought us closer to God.

A major research project like this is never the work of any one individual. The
contributions of many different people, in their different ways, have made this possible.
This fear was possible only because of the unconditional support provided by Sir through
Jitendra Wagh (Jitw). [ grawefully acknowledge him  for his undersianding,
encouragement, immense help and personal attention which has provided a good and

smooth basis for my Ph.D. tenure. We always worked as a team from the beginning of ‘



research tll the day of submission and felt sincerely that we share 3 thesis. He played a
significant role during our research.He is like a brother, teacher and colleague, who
taught me the integrities of research, taught me how to solve research problems,
laboratory maintenance and so on.... The list is endless. I thank the Almighty for

inspiring NK Sir for bringing us all together as a team.

And now to speak of my second home - the laboratory.  The progress of the team
depends on the leader. The MMBL ship with NK Sir as its Captain has a vast crew of
research scholars. It was an incredibly enriching experience to work with so many
people with different personalities. I was very fortunate to have wonderful seniors in the
lab. I wish to acknowledge the help of all senior research students (when [ was a fresher)
who helped me get acquainted with the lab. Dr. Vikas Sharma, Dr. Divya Patel, Dr.
Gopit Shah, Dr. Prashant Kunjadia and Dr. Prashant Kumar are the great seniors who
helped me get acquainted to the lab and made me realize in their own impressive ways

that research is much more than mere experiments

Every colleague has made a distinct contribution to my work. My special thanks
are due to Dr. Aditi Buch for her constant support and encouragement and especially for
answering my emergency phone calls. Her encouraging help was always just a phone
call away. I am also highly thankful to Dr. Jisha Ellias for her ever-caring ways. , [
thank Dr.Chanchal kumar, Miss Kavita Yadav and Dr. Hemanta Adhikary jfor the care
they have shown that helped boost my morale. Hemanta inspired faith and patience for

hard work by playing the prayer- "[tni shakti hume dena daataa, man ka vishwas kamzor

ho naa...” The word 'Thanks' seems too small to acknowledge vour support and care.

The aspiving neophyvtes Ashish (Busy solving maths puzzles), Sumeet (party
offering man) are good research companions. Archana (ever helping and caring), Ujjwal
{Scientist of his world), Ruma (hidden personality), Riddhi (inquisitive) and Parini

(creative) made great company and [ wish for the best in their future ahead.

Thanks are due to Dr. Namita Kumari who explained the importance of making



the most during initial phase of research and always encouraged to work for the Ph.D.
degree. Thanks are also due 10 Dr. Mukta Mohan for her ever-helpful and wise advice.
Its my oppurtunity to thank our next door neighbours - Dr.Pradeep (better known as
Mishra) and Dr.Hemendra for their emergency services, and for being so supportive and
collaborative as well as for offering their wonderful company. [ am thankful o my
Jriends in the department - Dr.Jyotika, Dr.Keyur, Dr. Swapnali, Dr. Mrunal, Dr.
Naresh, Dr. Mitesh, Dr. Purna, Dr. Vijay, Tushar Patel, Akhilesh, Radha and many

more for their pleasurable company and I wish them all the very best.

Thanks are due to the office staff including Mr. Pethe, Akshitaben,
Shaileshbhai, Manishbhai and all other staff members for their help and guidance in all
the official matters, Special thanks to Bhartiben, our caring sister and friend. [ am
especially thankful 1o Johnbhai, for sowing the seeds for the departmental garden. I am
thankful to Babu kaka for maintaining standards of hygiene in the department.  Thanks
to Anilbhai for keeping the lab clean and for making it wonderful environment to work
in. I specially thank Mr. Jeetendra Dave (Jitubhai) for heing just a phone call away in

providing all the necessary chemicals and other labwares.

My thanks are due to research scholars - Dr. Murli, Dv. Ruchi, Dr. Kuldeep, Dr.
Suju, Dr. Chubay of Dept.of Microbiology and Biotechnology Centre who willingly

devoted much time in giving guidance to me for HPLC work,

Most of the results described in this thesis would not have been obiained without
a close collaboration with Atmiya Institute of Pharmacy. I take this opportunity to say
heartful thanks to Prof. Vadaliya, Direcior, AIP. I owe a great deal of appreciation and
gratitude to Mayur Siv and Samiksha Madam jor providing very good training and for
their continuous support during my long HPLC experiments and for being wonderful

colleagues.
[ would like to offer my special thanks to some faculty members of the

Institute who have been very kind ro extend their help at various phases of this research,

Special thanks are due to Shivani (Sanath ) madam and Neepa madam jor giving us all



possible help to persuade research by providing lab facilities. And till today have been
always kind enough and cooperative to extend all possible help. Throughout the journey
Minaxi madam was always keen to hear and share her great ideas with me and above all
our school Principal Swastik didi extended her best wishes through all her school
children for successful completion of the targeted work. Once again thanks to one and all

best wishers.

It's my great pleasure to acknowledge all the dear members of Biochemistry
Department, VSC. Right from the Head of the department to the non-teaching staff that I
was fortunate enough to work with in the various teaching laboratories and classes. 1
would like to offer my special thanks to Dr. Dipak Parmar for discussing research,
Shivangi Madam, Mayur Sir and Bhavana madam especially for setting and sharing
academic workload I am particularly grateful for the assistance given
by Khushbu madam during my stay in Baroda and all other research work and
to Heema Madam and Sapna Madam for giving me all possible help they
could. ‘

I would also like to thank Navin Bhai, our experienced lab. Assistant for various
types of preparations. Thanks are due to Pankajbhai, Bhagirath bhai, Piyushbhai for
maintaining and cleaning the lab. and making it & wonderful place to work in. Special

thanks to Bhagirathbhai for being a pioneer in our plant experiments.

I owe special thanks to all the members of Yogidham Gurukul maintenance and
Security, Hospitality Staff (Rajkot). Thanks to Paragbhai for his' constructive and wise
comments and for his invaluable suggestions in the construction of the research
laboratory . Special thanks to Dilip bhai for working very hard for the success of plant
experiment. The thesis would not have come to a successful completion without the help I
received from the staff of the Computer Centre. I would like to thank Jignesh Sir,
Gautambhai, Paragbhai and his colleagues for their services despite their busy
schedules, Yogeshbhai has been very kind and patient and always willing to lend his
services whenever I approached him; I acknowledge and appreciate all his efforts to get

the best photographs for this research. I am deeply grateful to Ranparia bhai,



Purohit bhai and Jigneshbhai for their timely service and repairs of various instruments,

all of which contributed to the success of this experiment.

No research is possible without the Library ~ the centre of learning resources. 1
take this oppurtunity to express my gratitude to Sheetal madam and Samarpan madam
(librarians of AITS and VSC) and their team for their services. They have been very
informative regarding the e- resources. I appreciate the interest shown by talented
researcher Kalyan at Rutgers University (New Jersey) in updating me with the latest
research articles, and for sparing time from his busy schedules to make the requested

research articles available to me in time.

I would like to express heartfelt thanks to all the M .Sc. dissertation students
Pooja-Pooja, Swastik, Arti, Mayur, Alka, Gunjan, Ankit, Mittal, Krupa and Madhuri
who worked with me including for their coniribution to the lab and making it a healthy
place to work in. I would like to acknowledge all the work the various undergraduates in

the research lab have done to help me complete my dissertation research.

A journey is best measured in friends rather than miles. This journey was made
more memorable with contribution by friends in way of sicpport and prayers during the
highs and lows of professional and personal life. These friends are the Mahila mandal,
Shahid Mandal and the yuvati mandal of Rajkot and Bareda. To name a few, we
started our journey at Sulbhaben’s house, and progressed at Atmiya mandir in Baroda.
Leena ben was my companion for late night experiments in Baroda and also kept the
engine running. Snehal, Sakshi, Mirali, Rashmi and Srushti were my Sunday partners
Jor preparations of the next week experiments. Pari, Apexa, Dhruti —students from
engineering college were everyday friends to help us in calculations, graph making and

editing and other preparative work, Their work ethics and humor enlivened the lab.

hours.

I express my thanks to UGC for funding a Minor Research Project to help me in

completion of this research.



Fuel is constantly and regularly required to run any engine, and more so during
heavy work.... I would like to express my gratitude to Prabhumay Sir for providing the
hospitality and good service especially during the vacations and midnight work, for his

tireless help in practical work - all rendered always with a constantly smiling face..

I owe a lot to my parents who encouraged at every stage of my personal and
academic life, and longed to see this achievement come true. Iam very much indebted to
my family who supported me in every possible way to see the completion of this work. 1

owe them so much for their care and hospitality.

I feel highly indebted to P. Sattu Papa and P. Mummy (Saumitra) ar Daxa
Mandir, (Baroda) for keeping us focused on the aim of spiritual soul-searching along

with researching our scientific material,

Most important is the fact that none of this would have been possible without the
love and patience of my spiritual family. This is my immediate family to whom I dedicate
this dissertation. The members of this family have been a constant source of love,
concern, support and strength through all these years. I would like to express my heart-
felt gratitude to this family of 220 sisters at Bhakti Ashram, Haridham, Sokhada.
Although too space-consuming to name, they are appreciated for their individual
contributions. Many of them have helped me stay sane through these difficult years.
Their support and care helped me overcome setbacks and stay focused on my graduate
study. I greatly value their friendship and I deeply appreciate their belief in me. I thank
warmly my Sisters at Yogi Kutir (Rajkot) for their unconditional support, their patience
and understanding, their love - all of which proved to be a source of inspiration as well
as a driving force. I therefore owe'a lot to them for this achievement... I have to give a
special mention for the moral support and spiritual guidance given by P.P. Suhrad, P.
Sarweshwar, P. Smital, P. Subodh and P. Sahajik. I was very much privileged to learn
from Bhagvadi bahenos, who consistently aided and encouraged me throughout this

endeavour and kept me anchored to my spiritual goal,



Above all, I owe it all to Almighty God for granting me the wisdom, health and
strength to undertake this research task and enabling me to see its completion. I thank
Him for the wisdom and perseverance that He bestowed upon me during this research
project, and indeed, ‘z‘kroughout my life. I thank Him for giving me the strength to live up
1o the expectations of my parents, teachers, Sfamily and friends.

"I can do everything through Him who gives me strength.” (Philippians 4: 13)

You blessed me with your service...
You are the doer; I am merely your instrument.

And above all - 1 thank the Almighty for His benevolent blessings and His divine

presence that I was fortunate to feel all the way..,!!!

Praveena



