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t gives me immense pleasure to present the 22nd issue of
NIST SAMACHAR, the bilingual magazine of CSIR-
National Institute for Interdisciplinary Science and
Technology. CSIR-NIIST is known for its high-quality basic
B research and innovative solutions to meet the needs of the
- industry and the society. NIIST SAMACHAR highlights our

R&D achievements, major projects, technology transfers, IP

generation and events for the period of January-June 2019. In
this issue of SAMACHAR, three popular scientific articles
namely: Development of Novel broad- spectrum antivirals, Artocarpus genus of
Moraceae family and health benefits, Edible coating are included for readet's delight. The
magazine presents a glance of various events, staff news, accolades received during the
period from January to June 2019. For details of any of our technologies or programmes,
please visit our website www.niist.res.in or contact our Research Planning and Business
Development Division. I thank all my staff members for their contribution to the
institute's progress and also the editorial team of SAMACHAR for bringing this issue on

tme.

Best wishes

A. Ajayaghosh



Development of Novel Broad Spectrum Antivirals

The 'Spanish flu' or '1918 influenza pandemic'
caused by an HIN1 virus can be considered as the most
severe pandemic in the past century. It is estimated that
about 500 million people or one-third of the world's
population became infected with this virus claiming lives
of at least 50 million. Recently, the world has witnessed
many viral disease outbreaks in the last couple of
decades, the latest ones being Nipah, Ebola and MERS
with 60%, 50% and 36% mortality rates, respectively.
The recent outbreak of corona virus disease (COVID-
19) has affected 210 countries causing infection in
approximately 2 million individuals claiming more than
125000 lives in a short time. Approximately 1 in 12
persons worldwide, or a total of some 500 million
people, are living with chronic viral hepatitis. India has
over 60 million Hepatitis B & Cinfected patients, second
only to China with nearly 1 million deaths every year. An
estimated 3.7 billion (67%) people under age 50 have
HSV-1 (Herpes Simplex Virus) infection globally and
millions in the developing world including India is
heavily burdened by seasonal Chikungunya and Dengue
fever outbreaks. It is a reality that there are no drugs
available which can cure most of the above mentioned
viral infections and it raises an alarming situation among
the health care fraternity.

We initiated a program on the development of
novel antiviral drug molecules by the end of 2017 and
this activity was strengthened after the NIPAH virus
outbreak in Kerala in 2018 and at the same time we
established collaboration with Rega Institute of KU
Leuven, Belgium one of the best center for antiviral
drug research in the world. Initially, we targeted several
DNA viruses such as HSV, CMV (Cytomegalovirus) and
VZV (Varicella zoster virus). We designed new
inhibitors by following an 'Isosteric linker approach' to
synthesize new drug candidates for the above mentioned
viruses. The newly synthesized molecules at CSIR-

NIIST were evaluated for the
antiviral activity at the Rega
Institute. Two compounds
NIIST-JJ-245 (0.59 = 0.14

mM) & NIIST-JJ-261 (0.38 £

0.14 mM) showed excellent
activity against HSV-DNA
polymerase. We are currently n
investigating the 'structure '
activity relationship' and are
quite optimistic that we could
develop a molecule which is
better or equally efficient as
standard drugs. In light of the COVID-19 pandemic, we
have also started a program for developing novel RNA
polymerase inhibitors. In addition, we are also working
on the process development of several drugs which are
in clinical trials against COVID-19 around the globe.

In future, we will also focus on the bio-evaluation of a
selected group of high priority plant species of Kerala
for its antiviral activity, with special emphasis on plants
with proven activity based on traditional knowledge
(Ayurveda and traditional healing practices). The
isolated natural products will be screened for its
bioactivity against different viral strains such as HIV,
SARS, COVID-19, HCV, HBV, HCMV, Dengue and
CMV to name a few. Based on the polarity of the
compounds isolated, the biological evaluation will be
carried either directly on viral strains or on enzymes (for
e.g. HIV-RT, HBV polymerase, HSV-1 DNA
polymerase, VZV DNA polymerases) involved in the
life cycle of the respective virus.
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Drx. Jubi John
Chemical Sciences and
Technology Division

We strongly believe that from this activity novel leads
will be generated which could be further developed to
drugs for combating various viral ailments which are
currently haunting mankind.

* All the statistics mentioned above were taken from who.int and cdc.gov

Artocarpus genus of Moraceae family and health benefits

Natural product structures span a range from
very simple to extremely complex structures. The
structural diversity of natural products supports their
ability to undergo selective synthetic transformations
directly into their profound biological properties.
Another important attraction of natural products is that
the Lipinski rules of five do notapply on them. Between
1981 and 2014, 34% of all the medicines approved by
US Food and Drug Administration (FDA) were based
on small molecules or chemical entities of natural
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products (NP) or natural
product derivatives (NPD)
and 17% were synthetic
molecules whose
pharmacophore was from a
natural product. Researches
evidenced that these organic
moieties are biologically
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Technology Division

He who lives without discipline dies without honor.



Artocarpus hirsutus (Tree and fruit)

result of abnormalities in enzymes present in human
body. NPs can specifically bind to proteins and enzymes
to makes them biologically active against the disease. We
can identify different classes of molecules as natural
products like flavonoids, terpenes, steroids, glucosides,
lactones etc. The primary research on different
organisms in nature could reveal unexpected insights
into the development of new pharmaceutical
possibilities of more immediate use with lesser side
effects.

According to the World Health Organization,
about 70% of the world population relies on herbal
products to obtain a variety of drugs (WHO, 2010). In
the thirst for new drug lead molecules, we are more
interested in analysing different plant species.
Artocarpus species of Moraceae family, are rich in
flavonoids and known to have anti-oxidant and
fungicidal properties. Moraceae or Mulberry family has
approximately 48 genera including about 1,200 species.
Some of them are Artocarpus heterophyllus,
Artocarpus altilis, Artocarpus lakoocha, Artocarpus
camansi etc. These species are restricted to evergreen
forests in the humid tropical zone and are deciduous
small to large monoecious trees with all parts contain
white latex.

Several pharmacological studies of the natural
products from Artocarpus have conclusively established
their mode of action in treatment of various diseases
and other health benefits. The pulp and seeds of
Artocarpus heterophyllus (jackfruit in Malayalam), are
used as a cooling tonic and pectorial, roots for treating
diarrhoea and fever, leaves to activate milk in women and
animals. Leaf ashis applied to ulcers and wounds and the
warmed leaves have healing properties if pasted on the
wounds. The wood has a sedative effect in convulsions
and its pith is said to cause abortion. The rootis used as a
remedy against skin diseases and asthma and its extractis
used to reduce fever and diarrhea. The seed starch is
given to relieve biliousness and the roasted seeds are

There is no pleasure in life equal to that of the conquest of a vicious habit.

regarded as aphrodisiac. A number of Artocarpus
species are used as food and for traditional folk
medicines in South-East Asia, Indonesia, Western part
of India. Artocarpus plants offer advantages as a
profitable multipurpose crop for producing fruits and
timber. The exceptional medicinal value of this plant
species has long been accepted and economically the
genus is of appreciable importance as a source of edible
aggregate fruit. Extracts of the aerial and underground
plant parts have been applied in traditional medicine for
the treatment of diabetes, malarial fever, tapeworm
infection, and other ailments. Jacalin, a lectin present in
seeds of this plant has a wide range of activities.

In a scientific point of view, many compounds
isolated from these different plant species of the family
is reported to have high medicinal values. The
compounds present in these species particularly
flavanoids have high ecological significance in nature as
colour attractants to insects and birds as assistance to
plant pollination. This genus is also rich in phenolic
compounds, stilbenoids and arylbenzofurans.
Norartocarpetin and artocarpesin isolated from woods
of A. heterophyllus showed good tyrosinase inhibitory
activity. Artocarpanone from the roots of the same
species significantly inhibited the nitric oxide (NO)
production in RAW 264.7 cell. Artocarpin isolated from
the wood of A. heterophyllus showed potent cytotoxic
activity on human breast cancer cells. Prenylflavones,
cycloheterophyllin and artonins A and B from A.
heterophyllus showed lipid oxidation inhibitory activity,
whereas prenylated flavones from A. champeden (syn.
A. integer Merr.) showed antimalarial activity. So the
detailed phytochemical analysis may unravel novel
treatment strategies for disorders. Almost all species of
artocarpus were well studied, including their
phytochemistry and biology except Artocarpus hirsutus.
The extract level studies of this under-explored plant
species were already reported, which can be made useful
for the exploration of its detailed phytochemistry.

NIIST Samachar
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Edible coating: A future prospect

It is expected the world population may reach
approximately 10.5 billion by 2050. The agriculture
sector is evidencing a raised focus on reduced post-
harvest losses to fulfil the demand of future generation.
Therefore, agricultural industries are evidencing an
enhanced focus on adopting innovative post-harvest
technologies to meet production and distribution
demands of fresh fruits and vegetables. Decrease post-
harvest food losses described as a critical parameter to
ensure global food security. The agricultural industries
are choosing coatings technique, as a promising
approach for increasing the shelf life of the agrarian
products, especially fresh vegetables, and fruits. It is a
novel method for preserving fruits and vegetables
without adding preservatives. Additionally, coatings
obviate post-application food packaging waste which
has further attracted horticulture producers and farmers
to adopt the new technique for easy accessibility and
supply of fresh fruits and vegetables.

Application of edible coating on the surface of
fruits and vegetables is a novel technique to increase the
quality for consumer's acceptance. Focus on acceptance
of coatings on fruits and vegetables, as an alternative to
the currently employed non-biodegradable food
packaging materials and chemical preservatives, is a
crucial sales determinant of the edible coating. Varieties
of natural polymers such as cellulose, starch, gelatin,
whey protein, egg albumin, soy protein, zein protein and
wheat protein were used to develop edible coating for
varieties of fruits and vegetables. Lipid-based layer is
also an excellent option to improve the shelf life of fresh
vegetables. It shows excellent moisture resistance
capability but inferior gas barrier capability due to the
presence of micropores. Therefore it works as a barrier

for moisture during
processing, transportations
and storage.

Mentioned coating
formulation modify the
internal environmental
around the fruits and
vegetables by controlling the
respiration rate and
metabolic reaction via
reducing the migration rate
of gases. With their essential properties, such as gas and
moisture barrier, edible coatings are rapidly raising
method as feasible & sustainable alternate for the
petroleum-based food packaging films. Food industries
all over the world are contributing significant investment
in research activities, which has achieved into numerous
growths in the edible coating.

Dr. Rajkumar
Research Planning and
Business Development

The advanced techniques for the preservation
of the quality and safety of fruits and vegetables utilizing
nanoformulation based coatings also act as a carrier of
functional compounds, namely antioxidants, colour,
appurtenance, antimicrobial and texture booster. It
stresses especially on the consumption of natural active
agents in food as a shelf life enhancers as an alternative
to synthetic preservatives. The active and intelligent
coatings formulations increase shelf life, decrease water
and moisture loss, delayed metabolic mechanism and
also prevent microbial growth specifically in fresh fruits
and vegetables. Therefore, edible coatings are the future
techniques for extension of shelf life of food materials
and fresh fruits. The edible coatings also help to improve
the appearance of the fruits and vegetables and provide
safety to the food by its environmentally friendly nature.

EVENTS AND CELEBRATIONS

Jigyasa - Scientist - Students Connect Programme

NIIST Samachar
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As a part of Jigyasa a student - scientist connect
programme, Lectures and Quiz programmes were
organized for Class XI & XII in connection with the
“International Year of Periodic Table” on Januray 30,
2019 at CSIR-NIIST. The programme inaugurated by
the Director, CSIR-NIIST, Dr. A. Ajayaghosh comprised
of lectures on “Evolution of periodic table” and “The
cosmogenic periodic table: A brief history of elements”
by Dr. Karunakaran Venugopal and Dr.Biswapriya Deb
respectively. The lectures were followed by a quiz
competition on International year of the periodic table
of chemical elements, and the winners were felicitated.

Discipline is the bridge between goals and accomplishment.



Dioxin India 2019

Dioxin India 2019 inauguration

CSIR- NIIST conducted a three-day “DIOXIN
INDIA 2019 workshop on "Advanced Analytical
Solutions for Dioxins & PCBs Monitoring" in
collaboration with Agilent Technologies during 19-21st
February 2019 as part of the Skill Development
Programme of CSIR. The programme was specifically
focused on training analysts and engineers of regulatory
agencies (Environmental & Food sector) and research
institutes, to introduce the latest trends in sample
preparation and analysis and to emphasis the need for
scientific solid waste management for reducing dioxin
emissions. Dr. A. Ajayaghosh, Director, CSIR-NIIST
inaugurated the workshop. The workshop covered all
aspects of dioxins monitoring such as sampling, sample
preparation, sample clean up, quantification and
reporting and touched upon the regulatory requirements.
Also, the remarkable outcomes of CSIR-NIIST studies
on the emission of dioxins from open burning of

Demonstration by resource person

municipal solid wastes were also presented during the
workshop.

Dr. K. P. Prathish, Scientist — in charge, Dioxin
Research Laboratory coordinated the workshop and was
the internal resource person and organizer of the
workshop. Other resource persons were Dr. Anoop
Krishnan, Assistant Director, Export Inspection
Agency; Shri. Abijit Pathak, Scientist, Air Lab, CPCB;
Mr. Chandrasekar Kandaswamy, Scientist- GC/MS,
Agilent Technologies; Mr. Prabhakaran, Application
Scientist, Agilent Technologies; Ms. Angelika Kopf,
Head, Sales, LC Tech, Germany and Dr. Prashant
Rajankar, Programme Coordinator, Toxic Links. The
major topics discussed were on Regulations in food and
feed export market, sampling, GC-MS quantification &
instrumental method wvalidation, GC-MS
troubleshooting and automated sample preparation
systems.

Annual meeting of Indian Academy of Biomedical Sciences

Dr. K.G. Raghu, Head of APTD
addressing the audience during the inauguration

Challenges are what marke life interesting; overcoming them is what makes life meaningful.

The 8th Annual meeting of IABS was celebrated
from 25th-27th February 2019 at CSIR- NIIST,
Thiruvananthapuram. The conference was inaugurated
by Dr. A Ajayaghosh, Director, CSIR-NIIST in the
presence of Dr. Chooramani Saroj Gopal and other
dignitaries. The inauguration was followed by Noorul
Islam Award Session and IABS award ceremony and the
awards were distributed by Dr. A. Ajayaghosh.

There were plenary lectures by Dr. Madhu Dixit,
former Director of CDRI Lucknow, Dr. Adriaan
Ligtenberg, Dr. Sathees Raghavan, from Indian Institute
of Science, Bangalore, Dr. Jai Kalra, Professor of
pathology at University of Saskatchewan, Canada and
Dr. Hari S Sharma. There were invited lectures by
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eminent scientists from various medical schools and
research institutes in the areas of the Indian system of
medicine, Epidemiology, Cancer, Natural products and
nutraceuticals, the field of Diabetes, Drug discovery,
CVD and Tuberculosis. There was a parallel session on
the poster and oral presentations by young researchers.

There were around 330 participants represented

from 22 states of India. The meeting had eighty invited
talks and an equal number of oral presentations and
poster presentations during this conference. The active
discussions among the researchers helped to update
knowledge and to improve the quality of research. The

valedictory function of the conference was on 27th
February 2019.

National Science Day

: "’JJ:\- i
Dr. T. Ramasami Former Secretary,

Department of Science and Technology delivering
the National Science Day Lecture

The National Science Day was celebrated at
CSIR-National Institute for Interdisciplinary Science
and Technology (CSIR-NIIST), Trivandrum on

February 28, 2019. Dr. A. Ajayaghosh, Director, CSIR-
NIIST delivered the welcome address and introduced
the Chief Guest of the day. Dr. T. Ramasami Former
Secretary, Department of Science and Technology
delivered the National Science Day Lecture. The genesis
of the National Science Day is to commemorate the
“Raman effect”, a phenomenon of scattering of
photons discovered by celebrated Indian Scientist Sir
Chandrasekhara Venkata Raman. Sir. C V Raman got
Nobel Prize in 1930 for this remarkable discovery and
this was the first Nobel Prize for India in the field of
Science. To mark the discovery of his famous
phenomenon National Science Day is celebrated in
India on the day each year. During the National Science
Day, Dr. T. Ramasami delivered a lecture on “Indian
Science: A Perspective”. Dr. T.P.D. Rajan, Convener,

Academic Programme committee proposed the vote of
thanks.

R & D Industry meet

R&D Industry meet inauguration

The third R&D Industry meet was held for enhancing
and deepening partnership with Industry on 12th April
2019. The R & D Industry meet commenced with the
welcome address by Dr. S. Savithri, Chairman of I12M @
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CN (Institute-Industry Meet @ CSIR-NIIST) followed
by the Presidential address by Dr.A. Ajayaghosh,
Director, CSIR-NIIST. Dr. Saji Gopinath, CEO, Kerala
Startup mission inaugurated the meet and delivered the
Key Note address. Dr.Roshan Paul, Director, Indo-
German Science & Technology Center (IGST), New
Delhi talked on “Indo-German Industrial Partnership™ .
Mr. R.S. Praveen Raj, Principal Scientist at CSIR-NIIST,
highlighted the research activities and business
opportunities at CSIR-NIIST. There were parallel
sessions on various themes namely Food, Nutraceuticals
and Biotechnology; Energy materials and devices; Anti-
counterfeiting materials and products; Waste
management solutions; Minerals and materials.

The industry participants were encouraged to
visit the divisions and facilities available at NIIST. There
were one to one interactions with scientists,
technologists and industry representatives to focus on
translational research and tune the R&D programmes to
industry requirements. An exhibition of products,
technologies and processes developed in CSIR-NIIST

An optimist sees an opportunity in every calamity;
a pessimist sees a calamity in every opportunity.



was also arranged as part of the meet. More than sixty
industries from various sectors including Micro, Small &
Medium Enterprises took part in the R&D Industry
meet to identify the issues of mutual interest and to
forge alliances. Among the industries that visited, a few

were our existing clients, and the majority were new
participants. The meet provided a platform for one-to-
one interaction between scientists, technologists and
industry participants alongside demonstrations of
relevant technologies/products/processes.

National Technology Day

Dr. Vijay Kumar Saraswat, Member, Niti Aayog and
Chancellor, Jawaharlal Nehru University and former
Secretary, DRDO delivering the
National Technology Day Lecture

The National Technology Day was celebrated at
CSIR-National Institute for Interdisciplinary Science
and Technology (CSIR-NIIST), Thiruvananthapuram
on May 10, 2019. Dr. A. Ajayaghosh, Director, CSIR-
NIIST, delivered the welcome address and introduced
the Chief Guest of the day. Dr Vijay Kumar Saraswat,
Member, Niti Aayog and Chancellor, Jawaharlal Nehru
University and former Secretary, DRDO delivered the
National Technology Day Lecture. The genesis of the

National Technology Day is to commemorate the
significant milestones in the history of Indian
technological innovations. This day memorialize the
major achievements of successful nuclear test (Pokhran
IT) held from 11 to 13 May 1998 in Pokhran, Rajasthan.
India also conducted a successful test firing of Trishul
missile by DRDO and testing of Hansa 3 by CSIR,
India's firstindigenous aircraft on May 11, 1998.

During the National Technology Day Lecture,
Dr. Saraswat emphasized the importance of
interdisciplinary research to address the societal
problems and solving the complex issues of population,
urbanization, energy, environment, health, safety and
transport. Scientific and technological advancements is
the answer for many societal problems. He mentioned
that the boundaries of disciplines are fused to create new
inter, multi and trans-disciplinary subjects for future
engineering which will make life better. Problems of
society in future can be solved by graduates who are
highly creative with bright ideas. He also added that
Universities, National Labs and Industries have to play a
pivotal role to create more advanced technologies in
various engineering sectors for the progress of India.
Dr. T.PD. Rajan, Chairman, Academic Programme
Committee proposed the vote of thanks. Dr. Saraswat
also visited the new research facilities including the solar
energy lab and biofuel pilot plant of CSIR-NIIST and
encouraged the scientists involved in interdisciplinary
research activities related to renewable energy.

MY COLUMN

My Journey in CSIR started in October 1982
with my permanent absorption into the service at CSIR-
Regional Research Laboratory, Thiruvananthapuram as
Junior Stenographer. I had an opportunity to work in the
Establishment, Purchase Section and various Scientific
Divisions as PA to Heads of Divisions. My ambition for
a designation change and due to my hard work, I
appeared for the Departmental Test for Section Officers
of CSIR and got selected and was fortunate enough to
get the posting at RRL itself. I utilized my lunch break
free time in the office to improve my Hindi proficiency
from the Hindi staff and participated in Hindi
competitions during Hindi Week Celebrations.

W hoever loves and understands human beings will find contentment within.

I am a regular Yoga
practitioner, which I think is
the striving force to my
existence itself. In 2014, I was
suspected to be suffering
from Lymphoma. Before
doing the biopsy of lymph
nodes from the stomach and
liver, they told me their
assumption. But in my mind,
I'was very optimistic and kept
my fingers crossed, and
God answered my prayers.

Mrs. Sobhana S
Controller of
Administration CSIR,
Madras Complex,
Chennai

NIIST Samachar
JANUARY - JUNE 2019



Though I had to be under medication and rest for more
than two months. During this time, I learnt a lot of
Mantras from Thaliyola (a book comprising of all Vedic
mantras). These all gave me back my life.

My stint as Administrative officer in CSIR-

NIIST started in November 2012. I had to be in full

10.

11.

12.
13.

14.

If

charge of NIIST Administration during the absence of
COA. It was a happy and proud moment for me when I
was promoted as Controller of Administration and
transferred to CSIR Madras complex in 2018.

I am proud to mention that I served the

organization with utmost devotion and sincerity.

New Projects

. Valorization of spent turmeric/amla: Process

development for antioxidant dietary fibre enriched
products as metabolic enhancers-Dr P Nisha

Development of novel leads for anti-obesity from
North East traditional system through chemistry
biology interphase-Dr K G Raghu

Enhancement of the stability & acceptability for
newly developed products- Mr V'V Venugopal

Process development for oil/fat to powder by
encapsulation for food and nutritional application-
Dr P Nisha

Technological solutions to normalize the quality
parameters during refining and to fractionate the
fatty acids- Mr V'V Venugopal

Characterization of major agro-residues biomass
in India- Dr Rajeev K Sukumaran

Quantifying molecular transport in membrane
proteins using novel optofluidic assay-Dr Harsha Bajaj

Microbiome analysis of saline tolerant Pokkali rice
varieties of coastal agri saline fields(Pokkali and
Kaippad tract) of Kerala and evaluating their core
endophyte beneficial rhizobacteria for enhancing
rice growth under saline conditions- Dr N
Rameshkumar

Characterization and interpretation of chemical
intermediates(Cis) and active pharmaceutical
ingredients(APIs) - Dr L. Ravishankar

Design and development of efficient , stable and
cost effective organic dyes for application in dye-
sensitized solar cells- Dr Narayanan Unni

Development of graphene based membranes from
graphite ore for desalination- Dr S Sreejakumari

Recovery of scandium metal from acid leach liquor
from titanium mineral industries- Dr M
Sundararajan

Processing Of TiO2 coated hydrous Kaolin for
enhanced brightness and thermal stability- Dr S
Ananthakumar

Development of Lightweight Aluminium based
Crankcase for Automotive Air Compressor Brake
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Systems- Dr T P D Rajan

Development and invitro characterization of rare
earth phosphate coatings for biodegradable and
biocompatible magnesium based temporary
implants- Dr A Srinivasan

Nanowire white LEDs based on innovative nano
phosphors - Dr Subratadas

Study for establishing microstructure mechanical
properties of high strength Al-Si-Cu-Mg-Sr alloy
processed by gravity die casting and squeeze casting-
Dr M Ravi

Development of a miniaturized and portable laser
induced breakdown spectroscopy LIBS set up for
fast identification and sorting of different plastic
classes- Dr E Bhoje Gowd

Development of building materials from steel
foundry slag/sand waste- Dr S Ananthakumar

Investigation of Zintl phases as efficient
thermoelectric materials for energy conversion- Dr
ManojRaama Varma

Design and development of near net shape
manufacturing process for light weight high
strength aluminium composite and engineering
components by squeeze infiltration technique for
automotive and aerospace applications- Dr T P D
Rajan

Technical assistance for designing ETP for RBI,
TVM- Dr B Krishnakumar

KWA water treatment plant fly & red worm
problem- Dr B Krishnakumar

STP secondary treatment, a feasibility study- Dr B
Krishnakumar

Process details for biogas recovery from spent
tapioca leaf- Dr B Krishnakumar

Studies on synthetic rutile and Ferrous Chloride at
elevated temperature & Pressure with Teflon
reactor- Mr Dhani Babu T

Analysis and interpretation of Arsenic lead ,

cadmium and Mercury in ayurvedic formulation- Dr
K P Prathish.

Al seasons are beantiful for the person who carries happiness within.



Lectures delivered by Eminent Visitors and Scientists of NIIST

. Viswamayene, Cataractogenesis and Fullerazirman
Dr.S.V.Eswaran Emeritus Scientist-CSIR &
Emeritus Professor AcSIR, Former Head,
Chemistry Department and Dean (Academics),
The University of Delhi 2nd January 2019

. Tips for improved Manuscript Preparation: An
Editor's perspective Prof. Suresh C. Pillai, PhD,
MBA, FRMS, FIMMM Editor: Environmental
Science and Pollution Research (ESPR, Springer)
Editorial board member: Chemical Engineering
Journal and Applied Catalysis B (Elsevier) 9th
January 2019

. Discovery & Innovation in Drug Research Dr Anil
Koul, Director,CSIR-Institute of Microbial
Technology, Chandigarh 15th January 2019

. Popular lecture related to the Celebrations of the
International Year of the Periodic Table Prof.
Sason Shaik, Hebrew Univ., Jerusalem 15th
February 2019

. Graphene Coating and Nanocrystalline Alloy
Structure: Two Novel Nanotechnology
Approaches for Remarkable Corrosion Resistance
Prof. Raman Singh, Professor Department of
Mechanical & Aerospace Engineering Department
of Chemical Engineering Monash University
(Melbourne), Vic 3800, Australia 8th March 2019

Properties of Linear Polyacene Analogues and
Polycyclic Aromatic Hydrocarbons Ms. Rakhi R
Chemical Sciences and Technology Division, 17th
January 2019.

. Design, Synthesis and Application of 1,2-
Dihydropyridines, Dibenzoxazepines and
Diindolylmethanes Ms. Jamsheena V. Chemical
Sciences and Technology Division, 28th January
2019.

The most wasted of all days is one without laughter.

6. Overview of Anti- Counterfeiting Technologies
— Trends and Developments Mr. Chander S.
Jeena, Secretary, Anti- counterfeiting Solution
Providers' Association (ASPA), New Delhi 11th
April 2019

7. Introduction of Holographic Optical Elements
and its Applications Dr. V. Vadivelan, Director,
IgnettaHolographics, Coimbatore, 11th April
2019

8. Functional Polymers and Polymer Nano
composites as Materials for Sustainable
Development Dr. K.I. Suresh, Senior Principal
Scientist, CSIR-IICT, Hyderabad 16th May 2019

9. Total Synthesis Driven Methodologies Dr C V
Ramana, Senior Principal Scientist, CSIR-NCL,
Pune, 31st May 2019

10. "Civilized Traffic Behaviour" How to use our
roads? Mr.V.M.Sreekumar Sub Inspector of
Police, Nemom Police Station, Govt. of Kerala,
19th June 2019

11. Recent progress in Sumanene Chemistry Prof.
Hidehiro Sakurai Division of Applied
Chemistry, School of Engineering, Osaka
University, Japan 20th June 2019

1. DFT Studies on Ground and Excited State 3. Computational Modelling of the Low Pressure

Casting Process: Experimental Validation and
Similitude Analysis Mr. Abhilash Viswanath
Materials Science & Technology Division, 5th
February 2019.

. Synthesis and Study of Organic Semiconducting
Small Molecules for Photovoltaic Application Ms.
Jayanthy S. Panicker Chemical Sciences and
Technology Division, 7th February 2019.
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5. Predicting Activation Barrier, Reduction Potential
and Fluorescence using Molecular Electrostatic
Potential: Organic and Organometallic Systems Ms.
Anjali B. Chemical Sciences and Technology
Division, 11th February 2019.

6. Anticancer properties of selected phytochemicals
against colorectal cancer Ms. Sithara Thomas
Agroprocessing and Technology Division, 18th
February 2019.

7. Optoelectronic properties of fluorescent organic
light emitting diodes: Role of device engineering
Ms. Anjaly Soman Chemical Sciences and
Technology Division, 26th March 2019.

8. Development of biocompatible spinel ferrite
nanoparticles using a facile synthesis for
hyperthermia therapy Mrs. Annrose Sunny
Materials Science & Technology Division, 29th
March 2019.

9. Low Temperature Synthesis of Wide- spectrum
Active TiO2 for Functional Applications Ms.
Sumina N B, Materials Sciences and Technology
Division, 25th April 2019.

10. In vitro anticancer activity studies of
diindolylmethane (DIM) conjugate of biaryls in
human cervical and breast cancer cells, Ms. Shilpa G
Agroprocessing and Technology Division, 25th
April 2019.

11. Investigations on ZnO based functional layers for
enhanced photovoltaic performances in dye
sensitised solar cells Ms. Swetha S., Materials
Science and Technology Division, 7th May 2019.

12. Studies on the preparation and device applications
of self-assembled conjugated polymer nano-
composites Molji. Chemical Sciences and
Technology Division, 10th May 2019.

13. Lewis Acid Catalyzed Transformations of
Chalcones: Synthesis of Biologically and
Industrially Relevant Heterocyclic Compounds,
Ms. Fathimath Salfeena C.'T. Chemical Sciences and
Technology Division, 31st May 2019.
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14. Thiophene Oligomers for Photovoltaic
Applications: Synthesis, Self-Assembly and
Optoelectronic Properties, Ms. Tanwistha Ghosh
Chemical Sciences and Technology Division 4th
June 2019.

15. Design, Synthesis and Biological Evaluation of
Synthetic and Nanocarrier Delivery System for
Targeted Cancer Therapy, Mr. S. Maniganda
Chemical Sciences and Technology Division, 4th
June 2019.

16. Synthesis and Characterization of Multifunctional
Metallic and Polymer Composite Coatings on Light
Alloys, Ms. Jerin K. Pancrecious, Materials Science
and Technology Division, 12th June 2019.

17. Design and Development of Hybrid Conductive
Nanostructured Electrodes: A New Paradigm for
Smart Flexible Electronics, A. Aashish, Chemical
Sciences and Technology Division, 14th June 2019.

18. Process development for the production of
microbial Poly-gamma glutamic acid and its
applications, Ms. Anju Alphonsa Jose Microbial
Processes and Technology Division, 20th June
2019.

19. Development of a Bioprocess for microbial
production of 1,3-propanediol from biodiesel
derived crude glycerol, Mr. Narisetty Vivek
Microbial Processes and Technology Division, 20th
June 2019.

20. Functional Material Inks for Printed Electronics,
Ms. Aiswarya R Materials Science and Technology
Division, 21st June 2019.

21. Tuning the magnetic phase transitions and the
magnetocaloric properties of rare-earth manganites
for magnetic refrigeration applications, Mr Arun B
Materials Sciences and Technology Division, 27th
June 2019.

22. Anticancer properties of selected phytochemicals
against colorectal cancer, Ms. Sithara Thomas
Agroprocessing and Technology Division, 28th
June 2019.

If 1 feel depressed, I go to work. Work is always an antidote to depression.



I Pacens

Patent No: 307637

Animproved natural convection drier useful for the drying of coagulated and pressed latex rubber sheets.

Pokkattu Pathrose Thomas
Thiruthanathil Pathrose Poulose
Kumara Pillai Rajendra Prasad
Murukan Krishnamma Praveen

Patent No: 311161

Blue colored inorganic pigments, having near infrared reflectance, based on mixtures of lanthanum, strontium,
copper and lithium silicate and process thereof

Mundlapudi Lakshmipathi Reddy
Sheethu Jose

Patent No: CN106414618B

New inorganic blue pigments from Cobalt doped Magnesium having transition element oxides and a process for
the preparing the same.

Padala Prabhakar Rao
Saraswathy Divya

Patent No: IDP000056587

A method for anaerobic process coupled separation and refining of plant materials.

Vattackatt Balakrishnan Manilal
Ajit Hardas

Technology transfer details from January 2019 to June 2019

Name of the firm/firms

S1. with whom the

. . Amount
Title Project Leader 5
No. J MoU/Agreement is (Rs. in lakhs)

entered into

Indus Tree Crafts
Foundation, Joseph

1 Banana Fibre Dr. Rajeev Chemmanur Hall, 1st L1g
Extraction Srikamesam Cross, 1st stage,

Indiranagar, Bengaluru
560038

Synthite Industries (P)
2 Know how for Dr. Rajeev Ltd, Corporate House, 59
making white pepper Sukumaran Kadayiruppu P O,

Kolenchery, Ernakulam

NIIST Samachar
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Deputation

SL.NO | NAME PLACE OF VISIT & PERIOD PURPOSE OF VISIT

1 Dr P Nisha Spain (27/2/2019- To visit Spanish National Research
27/5/2019) Council, Valencia, Spain

2 Dr A Ajayaghosh Japan (7/3/2019- To visit Osaka Prefecture University
16/3/2019)

3 Dr M Vasundhara Russia (12/3/2019- To visit Miheev Institute of Metal
17/3/2019) Physics of Ural Branch of Russian

Academy of Sciences
4 Dr. Binod P Malaysia (01/05/2019-04/05/2019) | To attend 8" International conference

of International bio processing
association at Peronas University of
Technology Malaysia. To visit
Northwest AISF University,
Yangling, China

5 Dr Madhavan Malaysia(01/05/2019-04/05/2019) To attend 8" International conference
Nampoothiri of International bio processing
association at Peronas University of
Technology Malaysia. To visit
Northwest AISF University,
Yangling, China

6 Dr Binod P China(06/05/2019-09/05/2019) To visit Northwest AISF University,
Yangling, China

To visit Northwest AISF University,

7 Dr Madhavan China(06/05/2019-09/05/2019) Yangling, China
Nampoothiri
To visit University of Vienna Austria
8 Dr. Karunakaran Austria(08/-5/2019-23/05/2019) in Connection with Indo-Austria
Venugopal Bilateral Project

Academic Programme Committee

Major Programmes Date

National Science Day (Open Day) 28.02.2019
National Technology Day (Open Day) 11.05.2019
CSIR Foundation Day (Open Day) 26.09.2019
NIIST Foundation Day (Open Day) 06.10.2019

Open Day involves lab visits by students from various educational Institutions

Students doing the postgraduate courses such as M.Sc, M.Phil, M.Pharm, MCA, M.E. and M.Tech.in
universities / colleges may be admitted to catry out the final year / semester projects as part of their
curriculum during different sessions of January, April, July, October.

NIIST Samachar
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Staff News / ©¥T® THER
gIHPR AT HHHATT / Awards And Honours

3T ST HIHUT Yol Tod T deATiedeh GIEPR (KSYSA) 2018
& T e & AT FETHA A AR RAsraa F org @ ¥

Dr Suraj Soman receiving the Kerala State Young Scientist Award (KSYSA) for 2018
from the Honourable Chief Minister of Kerala Sri. Pinarayi Vijayan

=f| AT TNUTeA
UIhET 37| fRRE TSI 3ars-R0¢R
Dr. Joshy Joseph Dr. Greeshma Gopalan
Raman Research Fellowship Prof.Dr. A.Hisham Endowment Award-2019

_ Hﬂ'ﬁ‘g s jopy 379TS / Best Paper Award

N\ '«
';.‘%'.;‘; :, 4 i
A Wl o - i
Ms. Sharathna. P T s 7

fIdAdgA gRT &del 300 31N 3T # JIAH TAT W AT FImedr
International Seminar on Current Trends in Herbal Drugs and Pharma Industry organized by
College of Pharmaceutical Science, Medical College, Thiruvananthapuram




G| Preg Tsig
HRA & Pel, ey & TAIHCATIRT Blelst TR faee Aol 274 3K 3 wRady 2019
H 12-14 5 2019 F R & RIS FITAAT AET AT HroreT,
Secdd AN W AHRTET qodtera| Preotd gRT AT 31 e R dor
Ms. Kavya Rajeev Mr. Chinnadurai M
International Conference on Advanced Materials Chemical Sciences Category at the 31st
held during 12-14 June 2019 at Nirmalagiri College, Kerala Science Congress organized by Fatima Mata
Kannur, Kerala, India. National College, Kollam during 2nd and 3rd February 2019

FIAE HT@h UE]fA 3aTS / Best Oral Presentation Award

b
| )
A [\ L
g TTSTATT | Tl 3R AN IR & ureAshiaTd
SRT &9 579 3N i Sener oF doe 23 AT 2019 FdgH
TSN WX AR Fargr
Ms. Rajimol. P. R Ms. Jerin K Pancrecious
International Seminar on Current Trends in Herbal Drugs and MRSI Annual Technical meeting held
Pharma Industry organized by College of Pharmaceutical 23rd March 2019, at CSIR-NIIST
Science, Medical College, Thiruvananthapuram Thiruvananthapuram

Sri Satheesh Kumar B Sri S B Ribin Jones Dr N Ramesh Kumar
Junior Secretariat Assistant (G) Senior Scientist Senior Scientist



.

Dr Yoosaf Karuvath Dr K P Surendran Dr Joshy Joseph Dr Saju Pillai

Senior Scientist Senior Scientist Senior Scientist Senior Scientist
el o 3 o7cff gu demferen HTHTSIR-TAAE AT TATATIOT
Recently Recruited Scientist Transfer to CSIR-NIIST

M it [ ] 1 i
Dr. Ishita Neogi Dr P Sujatha Devi Sri. Harikrishnan V Mrs. Divya Mohan
Senior Scientist Senior Principal Scientist Section Officer (F&A) Technical Officer

Dr. K Harikrishna Bhat Dr Prabhakar Rao Dr. Ajit Haridas Dr. Mrs. R Luxmi Varma
Chief Scientist Chief Scientist Chief Scientist Senior Principal Scientist

Mrs. Vijaya Prasad Mr. T P Paulose Mr. S Raju Mr. Radhakrishn
Technical Officer (3) Senior Technician(3) Stenographer (MACP) Technician (2)



Jarfag iy / Retirement

. LA b | \
Mrs Remani Devaraj Mr. Haridasan Pillai Mrs. K S Lathidevi
Section Officer Sr. Technician (1) Principal Technical Officer Hindi Officer

A & FAA AR o UABT o AT ST Foll A PR Al

Sri B Satheesh Kumar won the prestigious J C Daniel Kala Sree Award

o : : 2018-2019 & TV g YREBR ST 37ihel 2019 & HEA b aRI=T
7. ’ AEpic giedd Fdgd A IRANTSIT QPR FARG| A &l T

PAN B ARG & N uie oo AN wgfa fee & |
FrAfad frar ar| A Y| Faw AR A 5 AS 2019 F R
Ueeid &ell (ICPA) S9T6iR & forw 3R dheg & I

oY SicIT| TE QIEBR ICPA h FEATT frereh AeHAc JQHAT AR~
oY gRT f&=m Irm |

J. C. Daniel is an Indian filmmaker who is considered as the

father of Malayalam cinema. He was the first film-maker from Kerala. J
: i C Daniel Kalasree Award is an award given by J C Daniel foundation in
’ T - memory of the legend J C Daniel for the artists for their outstanding
o I 3ATe v 9RA fred AaATaT & performance in the field of Performing Arts. Recipients are selected by
e T BAaAT &1 TUar AT a1 €1 98 an independent jury established by the JC Daniel foundations. Sri B
PIT P U%ﬁ e ﬁ?ﬁ?—ﬁ I & & fATT  Satheesh Kumar, Senior Secretariate Assistant, CSIR-NIIST,
HATAT TEPR HATPRT & UG & &F 5cp€  Thiruvanthapuram won this award for the year 2018-2019 for his
el & forw demeRrt & fow & @ 8f3"er fr  contribution in the field of Bharathanatyam. The award function held in
1—_‘4{% # S & 3T Br3sed gRT f&AT S aTell  Mascot Hotel Trivandrum during the month of April 2019. Sri B Satheesh
Uh JNERR &1 oY $fager <fig gRT TAMMT TH  Kumar was felicitated during the function with certificates of
Tads W ERT UTEhdT T TIT fhaT ST &1 2 appreciation and with mementoes. Sri B Satheesh Kumar also won the

& T DA, aRiks Hft\ldloiy gldch, Yashaswi award from International centre for performing arts (ICPA)

WBTI?BTN-U?TBTI%H Ié(’ﬂfl, WHW Bangalore during 5" May 2019. The award was given by the Founder
WIACTH & &F H 37 INEE & Tow

a¥  Director of ICPA Smt Reshmi Nair Ghosh.

Mulching sheets: The polymer group developed bio-based
binder formulations for the fabrication of biodegradable
coir-based mulching sheets. Currently, plastic mulching
sheets are used which can suppress the growth of weeds,
prevent excess water loss due to evaporation and hence
control humidity and healthy plants. As part of the project,
the 1st prototype of the coir-based mulching mats of
55 x 55 mm?is developed in a short time and demonstrated to
five Ministers and MLAs. This photograph shows the
launching of coir-based mulching mats by Honourable
Finance Minister, Dr. T.M Thomas Isaac, along with Shri. V.S.
Sunil Kumar, Honourable Minister of Agriculture, Govt of
Kerala at Krishi Bhavan, Trivandrum.

HTANEIR-TTTe Fhefe BR FefSRAfrert s U Sasiciiof, fadeiaqesl Jud det gRT UIIa U gicie? oeft : 0471-2515226 T 0471-2491712
A Newsletter published by CSIR- National Institute for Interdisciplinary Science & Technology, Thiruvananthapuram Contact Tel. 0471-2515226 Fax 0471-2491712



fergieh

SL.
NG NAME

PLACE OF VISIT & PERIOD

PURPOSE OF VISIT

1| =il Or 3w

T (27/2/2019 - 27/5/2019)

W & TEY 38U uRug,
Joifdar, T i I A & fow

&H (12/3/2019 - 17/3/2019)

AT 3epres & faeired & g mar
& GRT X & fow

3 | Bfl TAl aguEn

& (12/3/2019 - 17/3/2019)

AT 3epresl & faeired & g mar
& GRT X & fow

FHATAAT (01/05/2019-04/05/2019)

Wiaw glafdr faafaares FeaflRer #
IRTET ST JHEoT 9 & 8 d
AHRTET FFAcT H AT ol & fom|
Ardaee AISF Rrafaarer, aifdeer, D
& I A b o

HeITAT (01/05/2019-04/05/2019)

WaE g faafaarey FalRear #
IRTET S JoHEoT 9 & 8 d
IR FFHAT A AT o d & forw|
Arda¥e AISF fafaarer, aifderer, T Hir
IrET H & Torw

qrsT (06/05/2019-09/05/2019)

Jrd¥e AISF fsfaarery, aifderdT,
HT i I A F ow

grs<r (06/05/2019-09/05/2019)

Arda¥e AISF fsfaarer, Iifderer, 9
fr IET P P fow

SR (08/-5/2019-23/05/2019)

HRT-3TTEeaT fguaha aRASTar &
Refer & gRafdr 3w e
HITECAT BT aRT BT

Ne1fO1s FRIpA AT

THE BRI feATen

e i ead (Gelt &) 28.02.2019
TP gafadr Gaa (ger &) 11.05.2019
HTAISHR TUAT fead (germ &) 26.09.2019
NIIST TATTT f&aq (Gell feeT) 06.10.2019

e 3 # faffiea darfore Fwamat & omEl gRT vaeRrer & gk anfda €

TATHH! TH| el TH| B, TH T, ME AR MTech.in 38 Tafdarerdi / #wfaaredl # FAGRR UTSThHA Hal dTel
Bl B AHfdH a¥ / AT RIS Bl 37306 USTHA F H19T & T A A & g qu T & fow g
fear S ahar 1 Sad, 3, SeTs, e & a9 |
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e v e @ fArere & Ffowrar @ ged & A speTe aTd sgere



I <
Udc HEIAT: 307637

Th deck Ui e @A A FMA Faord AR gar oeadd R Me & gaa & fow suanh &
Uiehehce, TSl ATH

RzurEae derars

PART eers ITsie g

HEDA POUTH FToT

Udc HEIAT: 311161
80T & MR W 3R 3T arg & ufekar

HusaTgar agAafa
Ag SE

Ucec H&AT: CN106414618B

Pldlec T a5 PID Al [l 3 A7 B HhAUT dea 3iFaEs 3R Tah & R & 6
uferar & forw 3o fopar

T3Tell UHATHY ITd

WEadr e

U¢c TEAT: IDP000056587

AR ufhar & fow v RIfY G393 araAad & gyemor 3R M B AT S ®
geCIheC ATIHSUTA HITTeITSl

3T WeF

STeTe’l 2019 9 ST 2019 deh WA F&ATaRoT faaror fagfhh

36 G/ BHT 1A R
aREIRF | oftdes RS 1 WA | e wwE o / g | O (S )
g7
fopan TR R
Fe0 1 FIred B3I,
1 et 1 I S P T, 1 F,
ooy SH S @I | 4 2w Ry, 1.18
X 560038
g geedls (ft) fafies,
IEETH =
? gsmhw S| TSl GFARA | HITRE BT, Felrey 5.9
ft 3, o=, T
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5.

10.

11.

12.

13.

1l

ATNFYER FolFeITee RIS &l ZUINT A
ufFedera IR, Reaera aefRze 3R F3ma-a
& g 3infae AR seiEEaies feed gai
3iSTell &Y | dhiddel ASHST US Caalalio [sdietet 11
W 2019

PreiRaFCd HER & T&eh TIfAd FscihFAdmed &
TEhE U1 A YN UTHE T 3R
CFATATSHT TEdTeTeT wadr 2019

FORIAC ®fdd  URRI  ScHoid 35 &
Optoelectronic I0T: fargd sonfaafar i sfden
g afa G qafae e 3R gtk
THTIT 26 AT 2019

gemYfAar M@ & T v gEug &V H
SUAET ARd U Irihdfedd TS IS
AT med &1 faera At vehg dea Feciae
sy TS aaATelia 3adeteT 29 AT 2019

PRATcAD IFgUAET A gAr wa Y, |
fasrar 3R gl gsmer 25 3l 2019 & fow
a8 -TUFCH ARRT TiO,& HH dTUATT FHYOT

AT AR AT 3R TaaT HEX AT PIRAFIAT H
TART & TgIAA fEefoedea (S13meud) & 5
fagr dFw afafafe srmma g Rea sh
TR 3R gl wermer 25 3rtter 2019

3% TG ER HIRAGIHT Goir Ty v, aemah
foema 3R diafodhr gemer 7 @ 2019 &
weldifoed UEal & forw ZnO3maiRa wraTcas
WAl & S|

MNIF &1 M. “Ta-3hes TYPAT gD
daeFafeeE Aeeh & dIdr 3R Raew
U TR HETIT | TR fa=rer 3R gtanfarehr
THTIT 10 7S 2019

Jfw s osles giAwERE 3% Tdled:
husd g BARAY wiferthar | B ADR
AU U Cadrdiel f3dieid 31 #S 2019 &l
Y|
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14.

15.

16.

17.

18.

19.

20.

21,

22,

wleldifecd Ay & forw fR@rhe sifoener:
FaYoT, TI-318een AR Hccigeaci@s qor A
Jataer 9w yaafae e 3R glafadr gemer
4 37 2019

foomsa, Ridfdw 3R Riaftes sdeguea 3w
N & T 4 vyl AW AP GsdsT U
Saereltal fadistet 4th ST 2019

I Y W AcdthaTd Acfod 3R uifoe®
FHY PIféad o1 GH0T AR AAvar g& IR |
foparg TR TSH U EoaATarel Baierer 12
S 2019

ISTas UdTehId delegdes saagis &l farse 3R
fpE: TAC Ffdadd sodeiaad Tl 3,
Taafas foea 3k oafedr gemer 14 4 S
2019 & T T 371 ufdaA=

ATSHIATS TTeN-IMAT TefeifAd ThRig AR z@d
HAUAWN &b Scuree & forw ufehar faera ot 319
BT S ATSshIiadel Ufshard 3R gtaifore
THTIT 20 ST 2019

TIAISSTel eGcUee 55 Toraliel § 1, 3-UUSI3TST &
HASHITITS ScUree & Torw arauray &1 faera A
aRaed! e AsmiaTe Mad AR aarars
fEdista 20 5[ 2019

A s iaTd g Tt IRTASSIRE A=
AR Gl gameT 21 S 2019 & forw FRATcAS

Tl T

Jabra ufidd  EshAor AR Jahg  uRlide
o A 3reer ff el e Ak gt
UHTT 27 & ST 2019 & forw goisr-gedt Haehsr &
AT I[OT DT AT HEAT|

PIeiRFC HaX & WATE AT BIScIhiAded &
TaHET qor g WU giEE wiafder 3k
CFATrS fEdisreT 28 d Si7 2019

afer ¥ 3ara 7Eqw FA § at & F17 9T T S §1 FIH H sqFAr 3qTH T IcdH IAFR &



-

faearadaa, Afdarfde 3R peareAa of v &
THa tAReH ABfcre-duasmsaR3k aiked
WhEY THITHIEIR Q@ UHE, W e
o 3R S (Renfe), oo ufaarea 2
ST 2019

JeaX uigfafl & it & fow feew: ve durees &t
tfRdior on g @ Reas, dved, vaAdy,
UH3RUATEH, UHISUATHAUH HUGH: TITAOT
foreme 3R gguor IgEue  ETEdiBm, REER)
TAUCHIT S & TGET: HiADd oA SeTol
3R tearss Sefafdw &t (veafawr)9 F=adt 2019

g1 REd # RBepadl 3R FamEr =f sfad Hid,
g, HTENEHR-SEICIE AT AShIaTd
CTeraltol, TSITE 15 STeTast 2019

GRS dae & TP a¥ & TARE & Hara
ARVT eI W arEa dw, R If@R@al,
ST 15 XAl 2019

IR BITEI IR Aelfshecelrsa @4 Urg HI=ET:
Sea@ard A gfakig & foT & 3u=arE aAar
diaiforhr eRdivT A Rig dfFwa sofagiier
A foufoaem @eee) & dAdAda 3R
TR Sofifaafer AT & ghaR fasmer, hr
3800, 3ireferar 8 AT 2019

10.

11.

UASNSITSTHST & JEATd HIigei AR darfaat grr faafika carea=

fepr@ A TeT TH| I, IR, T-SATTdST
AU UeTar TAfAwee (voadiv), a3 e 11
31T 2019

gretanfthes  3fiftehel deal &1 IRTT 3R 3aF
Fguer sl dr afsae, fAde, e
TR, draFae 11 df 2019

gad faera & forw gl & 0 & Sratcas gifas R
3R uiferr Aeernoea sf1 F.318. gYer, aRks
guTd demfad, TUAIEIR-ITEIEAL, TerETe
16 &S 2019

Dol FHYOT Tiferd Tglid sfl &) Y| e, aRks
gue defaed, HTHAEIR-TSHT, qoT| 31 &S
2019]

"qe ¢ftheh fARTaaT " TANT HWSehl ol IUANT Hha
A2 A dLeA. ApAR giow sufadiets, HaA#H
gferd T, el 19 ST 2019

AT WA e # g d e ueangs
HIEN & R ague Bdea, @ 3%
gonfaafien, e fafaare, amue 20 & S
2019|

IS o fafe ) o

1.

WA gregierde gA Tl 3R TS faeie
AR GRNfRT uHeT 17 Sad 2019 & am3s 3R
Scqfed T IO W ETHET 3ETT |

fEotga, @awor 3R 1,2 & HUAT- SEEEgl-
AN SRhar dr tarfae e 3R gl
THTIT 28 AT 2019

gt & aort & faam aftar e @ @ e &1

3.

HH gard d FriEca Ulhar H dEcgerAd
Aisfoor: e @egar AR RAfafere
Tafafaa A 3oy ey deRIew aga s
TFATATSN 3ol 5 Hasr 2019

wicdifecd  AquAT A ST wHl gfaes
mfae fOee R gl gamr & oo
FrfAD JYATId BIC U] BT FHYOT 3R 37T
7 BYad 2019
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AT T & 31T @ Ut 3R &Y AT § 31{¥h qHI qh
3TRTA HAT UST| 3H HAT & ek, dAa Arfer3ier (Fafr
dfee FFt @ b Teh GEAD) ¥ dgd TR AT AW | 37 gl
 HH U Sirae ard & el

ATHINMEIR-TAIMSHETHE 7 gemrafaen 3R & &g
A BB qdR 2012 H YE TIHT F AT

HueAfa & e NIIST uemae & quf UHR 3 &= usT|
g A TT Ueh @Rl 3N 91 &1 &T07 AT ST {3 URAHA
a9 & & A uglead fhar ar HR 2018 A
WITHITSHR HAGTH PiFClerd H FAAIRT Y fGar |
A TE TaT §U I & @7 & o6 AN oy e 3R Saerardy
q Hrae T Fa1 BN

a5 URATSTAT

“~o

TGl / 3Tdell & Hegdde: TEBse 3R
FrgaR & forw uferar faery

. 3T HI Ap WA faea Sia &<
ZeTWhoT-31 & St TG & ATCTA F 3R qd URURS
waﬁﬂﬁamé%ﬂﬂ%ﬁtm%

3. 3.0 R seurel- 4 & &t Jupiare & for
Rl 3R TpTdia 7 gfg

¥, IS 3R GO HquAT & fou Tty
avﬁaa/awaswa?ﬁvmﬁzﬁm-éﬁ
_

3. MYA & RIT HTADT DT AT P 3R
g 3Fl AT A & ToIw Fehediehl
HATYTA- 3F df &Y dupanarer

& AR H UHW PV-31aAV qRAATE Hr faAvar- s
Tsie & GPAR

. 3UITH 3TCel GaURW 3f| EY FSiTST &l 3TN I
Breel W& & 3murfas aRaga & AmEm

¢. A & I FY WR WAl (diepelt 3R FIo0s
Uy) H GRT Giew] Ulhehell el foheaAt &l

ArShIardIA fI8wor AR FqF P AT & IFFaR

TAAPAR
. [EEAS ACFA (MINSTH) IR ARG gar
greralt (Thi3ms) fir fadwar 3R e - st v

ey

po. STS-HAG A PIRABIAHT H & fow pere,
2R 3R @ garEr @It @ fBersa
3R faerd- 3f | AR

2. fderaofietor & fow JwEe 3aTed O AT
TR STl &1 fahrd- 371 vh AMepaAnt
2. Tclags wias @ i o (R & w&hizsgs
YT PY aHelT- 3F TH FERoted

23, 3eadd THd AR YT fRRar & fow Tio2 afta
ergsifels I3l &l GEERUT- 3f TH
HAdPAR

gy, ATCHAIlcT TIR HUMR s eeA & forw ok

TegATagdH IMUTRA Shehehd o faeprd- aF &1 OY &Y
NEC

2s. grAfsdsad 3R araRdfeae AoAfze 3maRa
AR GeIRIUT & [T goiw gl hiethe
HIfesg & A AR sfeagr @80T auie - | T
AfFaraa

26, IfAFT AT BIEHRT W IMUIRT AAGRR BT
T § &Y - 37| godard

2. I_cAThyUT FY HIiEey AR e S gri
AT 3T Al 3Hel- Si-Cu-Mg-Srfdy arg &
ii%mﬁzﬁgvﬁaﬁrzmasﬁvmw-ﬁm

¢¢. Taffea coni¥esd auit & doif & ugad 3R e
& fou FUd T &g 3R diéad ofeR O
ﬁgm;m@mﬂ’rLlaswﬁm-gféaﬂa

2. TEST BISSN TN / ¥ HR § AATOT Frowafy
faeprd- 31| T8 HAaHaR

Re. Bl FTUIEARUT & T FraT TATSeifFged dHN &
&7 A Toice IO 6 - 37 AAror TAT T

2%, AT gred IR WRENH 3w & fov faars
gals ddelld §RI o  dold 39 QAkb
qg IR AT ufthar & o Remsa ik
%m—?rathé‘rm

R, HRAMS, AT - 37| & FEUIGAR & forw SE
AT P T deheilehl TerIdT

3. KWA Il 3UR 637 Al AR ol pfd qarear-
| & FOTHAR

Y. THEIUT ATITAF 3UAR, Tdh cTaeidl NI~
3t & FTFAR

9. @d fopr a1v 3N Ul & Ikt ageh & forw
ufshar faravor- Sf & PeurGAR

Q€. T RUFex & 1Y 3= A 3R gag W)
FAfeF Tl IR WA FARBS W ITTA- W
Y I &

Q. IITEE FFHOT H FRifAD o3, dsfdga iR
IR T faSwoT 3R carear- af & o gfYer |

NIIST Samachar
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TRt Y Tk Ueelel off Yoo & REY & ®U & caieud
&1 a8 M| gaA, oy AR FeIH sTAT wied fafdee et &
e O e zAen J IRESFA H dob FA HWET
foram3mue & & el & ggare A 3R TEIUA T &b
fow| 5= sanT & 7T, 379 @ $o g HAleer aws 3,
3R 31APIT AT gfadrh & 37 dow o gafad g /

Scurel ¢, ufhamat & uedEl & @y-m@y AT,
tfdiifeael 3R zaer & ufqaft & a7 te-a-ue
AT & forw v #T g R AT asms g
T & forw P oA o Famr | sia-faug
farerret 3R i (T3S IR-TAS IS TaEd)), 10 #S
& fATaTdqLaH, 2019.

T gferhr feaa

27| forsT AR areer, wee, it it et
SETEtEe Yok farafdamer 3t o gf,
Semiad ufta Grenfient e =meam 24 gu

WTHNTEIR-TAINEINETTE & fAgers il Ul
HSIIENY & T H9oT fear 3R & & geg Ifafy &
uRery el 3f| e/ $AR AREFad, He&d, AT 3R
TR, STATIdTd Je& faAaarey 3R SAREB & qF
g, a8 I gafdh Gow careaa fean I
g ffaw & scufy ARAT dEAd FaERt &

sfaderd # Aecayul A & TR A TG & I§ &
TSEATT & TrERoT & 11 § 13 #AS 1998 s 3mATAd
el JIATU] TETOT (GrERoT 1) Ty suaiedt & are
AT Bl R o SIHRENGRT P fFrasa & awd
gdretor fopam 3R 11 &S, 1998 & WTHIMSIR, R &l
UeorT Tl faaATe, &ar 3 a1 udrequr fopa|

e gl fgaw careara & e, 3t armad
S AT FATATIHT T g el 3 STAEET, AIBIT,
Soll, GATaROT, TR, FI&T Teh UReee & Sifeel Fal &l
T B & ToT 37d:FIvT HFHYTE & FAeed W AR &7
et 3R dadert worfa &g ArdAToie Faeansii & o
STaTd &1 3ol Seo@ AT foh wifasy & sShifaaier &
T dU AR, ag 3N UR-3HATHeATCHD a9l &1 aeaat &
T faw=t &r 3T B FST AT S1ar & S Shad @y
JeR T | HiaT & Farer H HEA3N B 3T TATdD!
T & fopdT ST TehdT & ST Soodd [IORT & 1Y I AH
ATCHS &1 3oaid Ig i el 6 g 6 garfa & e
faffea sehfaafier et & 3% seaa wafdh aa= &
fore frafaaret, I gaeRmenst 3’k 3@ @ TE
HAecaquT HfFDT AR gl sf| SLdLE. Ted, 3reTs,
PIETHAS FRGHA AR o Gegdig gedEg @il 3
IREIT o OUEIEIHR-TANESHETHS & R Foll
geTeer AR Sia $ua uree @97 Afed a8 gEU
glaarst @ o g fear AR e I @ §aRg
Fa-fowg guus afafafast & arfere denfaet @
rcarfed |

T FiedH

TSR A A AT 3ER 1:¢R A HTHAEIR-
ST IgHUT YIRIen,  fAvaddqed # SR
EAIH & & # JaT # A TR AT & {1 Y&
TS| 3 FUTar, wlie 3w iR RAfdes danfae gt
FH WU & ®7 A AT P FT FH P BA BN AT
AT T g aRade & fow ) FAgcaremie 3R a
& fou fRemia oer & for suffua g8 3k =wfaa &
I 3R IR3RTS F & DT urad & forw srogeme am|
AT PRI # 31U o b P Wrell JHAT BT 3TAT BT
HAATRIT A 70T FEEY G871 F GUR & & forw fomam 3R
ST ST TARIE & a1 T ufaanfaransit & st foram)

forer gamer & 997 & 3 gaTfaTa #r orer &, 39 39 379 H f wqfee e st 21

H e AIfAT Jemsard
% Sl #{H o ¥ OfF oW
31dca & forw T wama aa
arel b &1 2014 #H, #qA
foFwer @ Ofza @ & dce
UT| 9T 3R Ipd 4§ s dAizd
T IR RS T Ugd, Sewie

AT 3T GROT IS | A NFAN AHaT T

W feam &, # ggad IRy

o7 3R U Zoferi AT IR R Wmﬂg&@am
ar An, 3R wEE F A g eletoed, et
TAT3T 1 STard feam, aretife
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afee & & F WRe Rfhear gurel & fafdee R
ATETe U T A| Far Muhdi3t gRT uree 3R Af&s
TG TR Ueh HATAR & AT

<11 A vorenft ud wfie, R S et v
Tt T feaw smeam

NTEIEIR-3T: vy = 3R s & v
TEATT (HTHITSIR-TAINSINSTEL), g F 28 wad),

a3 3R & &7 34T T daF 12 31l 2019 @Y 3TTaT
& AT TSGR B ToT R TR R & Tow Imafad
S| IR&SZANIT BT TIETT I2M @ CN (FEUTT-34197 e
/ TUTITEIR-) & JCTET 3F| TH| AITAAT gRT FTARTT HTYOT

NIIST Samachar
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HRA & 22 IAT F 913797 330 ufasnfaat o1 ufafafaca
R a3 27| S5 3 I  arat 3R 57 TFAET F ek
3mART R a1 a3t & o afepar w3t J A @t
HIAA A 3R IFFAGTT BT T[0T DT TS H AGG D
TFHAT BT 3T BT 27 HIAL 2019 HY 27|

e faea feaw

2019 & TP e feaq #Famr mar SeadeIm-
TAMSINSTHS & TAGLAF 3F| T| ISTIEIN F FT9Td HIYOT
feam 3R FgET 3fAfYy o ofay e foeme iR oo
fasmer & qd @R =i &1 gamaEh F g e Gaw
reaT fear| g e fgaa & scufy "t g
A FAA F AT §, S AR defas W dgaR dac
I §RT FAATT T BT & GRS Y gear §| AV | 39
Seo @Al Tiel & TorT @ &t T T 1930 # FAldel WEPR
frer 3R I faema & 819 # 9Rd & UgeT Add REPR
AqT| AT FAg et f @et B [Aifgd e & fow 9Ra
A Uds av U o fgaw #ara Sar &1 g e
feaa & g, i & et a aRd foee: Te
oRueg” fowy W cgreaa fean 3 adndn 94,
3TRIG 3 BIAha TTHATT & TITSIdh o U=gdIG JTdTd IG@T|

& WY TIHT| TANMSIMSTHLY) & arg Tgufad &1 3ifdFsmoes
3t| T| 3T, fAgers, Ta3MER-TA3S 3T uae! el
ey e & dS37 sf| Arell My J Hie & 3grea
fohar 3R goit Ale o1 g feam| 7| ARM uiel, fAgerh, g31-
ST TR U3 Taleon Hex (3MENTHL), A ool
"E3I-STH ST Uy W aid hI| HAua3mS3mR-
TAINSHETES & UUE o, AMNIAR wqudor o
HITAIMEIR-TANSINSTHS A @ arfafafet iR
T & IAERT TR GBI STell| W, =ggrygiedhd 3R
ST v N e vt W gaaaR 97 O Fer
gFEN 3T susor; faRE) Srerarel gl 3R 3curel;
37afAE gaue garune; @iaer 31k arereft|

AT & YAl B TANSHBTEIWR ST
fEdieret 3R glawmsit 1 ekt e & forw dicared far
1| drierent, dtanfareh iaet iR satr & gfafatest & arg
Teh { Teh Al ol 5 Alfeh 3iefere Fadl faere W
1T g fohaT ST Hh 3R 3TN9T & 3TaIBAIH & fow
AR U3 & FREAFAT Bl TgA fhaT ST 6| HTHANSIHR-
TANSIETEE H fafdd  Seumel, wkfafeat R

STATATY SR g3 ATYGT A U HGAY $@dT & farTenardt sqfFa gv 3awv A vah 3r9er 3@ar &1



W "" il

HTHIMSIR-TA,

2019 & R Tolclecaardiolel & JEIT I
HTHITSIR & Hir [P FIFA & AT & FT F 21
HIRY 2019 | HRIHH AT &7 & FIme7s aswet (qafazor
AR @ 81) 3R AFEU FEAET & ufAeTor [Fdvent ARk
SR W dBigd AT, FHAT IR 3R Ao & Jdidqan
TTAT Bl U I 3R SBAHTFIT 3ol B FH T &
T d=fae 31F 39T gaus &Y 3aeTHhdr W SR & &
Tl ATEEAR-TAIMEIRTEd & fags i Ul
ITTNY o PRIMT BT 3gIeed  pAT| PRI/l o

IMSTEE & "3oead [A8vucas” W 9 fGad "srfeaa sf2ar 2019 wImer & M [

IcOod WX AUHEABIR-TANSIETAS  Jeqdd &
Seol@Ard aRoTH 8 BRIRMET & G uEgd fhe Uik
| Ol ufder, dfas - gHRY, Ss3iieaa REd oaied o
FIIRATSAT BT TF=aT frar 3R 3aRe Faa aafe 3R
FHRAAMET & ASd T| e FOG <afw I 8| 3
PO, Ferd e, faata adietor woie; 4 3ifdsha
UToeh, dellfele, TR ofd, WA 47 dgrer Hsrear,
denfae- SRt / varew, ufiele caatarsien; 4 gaTad,
TCelThereT HTsfee, Ufatele Carateliaior; & Tatfornr P,
g, fashT, Terdy &b, STl 3R 31| URiid Tsiey, HRisha

ST3iTTRae T TAIRTAT & T Ugel3it I AHATHIOT, T
IR AT, FIAT TTh T, aReroiezor 3R Raiféer @

gHeags, A foiwl @@ 3R I @dd aeR,
qaeArnor, She-tavd amr fAuior 3k g AR

FeR TRar 3R FAEIE 3TTIFATN W I AT FhE
3HATAT, AIRUTTIRT BH HAR & Geol el H STS3HTFAA P

Fcamyd, Sher-vaTy gaear faaror 3k sganfera e
Yy gonforat & fafaaat o ==t 6 1)

Jmsudity & 8 df arffifies dah

4

<1l 50, w0, W) ¥ vpe
T ¥ S T B T o T

gaAlfaar sitaer # Afls s+ Fardt §; IR 3¢ gF A1 Sftaa FF dqor garar g1

IETdug & 8 df o do  HTHIMSIR-
TANTSHSTHL, fAFaiayRa a 25 df - 27 wadr 2019 &
HAATS TS| GFAAT Pl SgTeed TTHINTSIR-TANTSITSTHE
& fAcere sf| T HoIEy, 37| AT ST MUt AR 31T
AUTATT el b sufRAfd A fear | sgred o
SEAH QUEBR FF AR IMEvdvd Q&R §ARE & a6
fepaT a1 3R QUEPRT T TaeR0T 31| T 37eTIEly gRT fehar
|

WEIRIE o@aTs & qd fAgers 3l 7y ifdd,
R faera geuE, draRr & st gdfw g4, st 3
PRI, HAST & AEhadad Fafdares & ddiaren &
WHET 3f1 AY 8T, Tl aareae Al g wE &
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G pifcT:Afasy Ay gHTaAT

47 i STATEIT 080 TP AIMHIT ¢0.4 Ao d&
ugde & 3Ffie & 3R Fedl o Wi #fasy i difeat
AT B QT IR & foIT, Y 877 F Tl & a1 & g W
T Higd frar 31 @ &1 safav, F 33T ae v 3R
JqdT B 3IWIA AT P 30 W Iy e
hfed M 7 &1 AP @ graT glafiag s & fow s
FgcayeT R & w0 F aftTa deia & a1g & JHar o
FH B TS P AN P PICIH dhellch BT TIA P
& fow 3mar AERT frar &, 5 Y scurel, v v &
arsht afesrat 3R wal & Aeh Siaa @ g1 & o v
3TRIMTSTAh TT¥PIOT & &7 & AT IR-T &1 T TRIETH Pl
A3 a1 wat 3R afcsat & Teeror & QT ve su=aw
fafr &1 sad fafks, HIfcow de-58 % U v
B T A §, G derEEr 3cureat 3R fFaEt @
A ¥ AT Bl 3R afest 3R wat Hr 3ngfa & fow
TS deheileh Y TUATT USAT &

Tell 3R ATl & Acle U Wi HIfEI BT Iy
ST T TlIpid & IUTaar der & forw T sueard
ddeileh &1 T & PR R-arfdsad @ra dehfer
Freralt 3R Tarafae oRTeTa & f[Aweu & &7 F war 3R
giesrar o diféaa & Tfipfad ) I &, @I Hiear &r
e gHE by g §1 el 3R afcsral & feeat &
o @ HIfés Fefia & & o wefas gifes &
WEE, S W 3R A Wida @ suder fear g A
rfs-3raRa wifcar ot 3o afeaat & Aew Shaa @
JER g & foIw ueh 3ol fAdeu ¥ I§ Scpy FA
i eTdar fe@rar & Jftha gy & sufeafa &
HROT 3R I a7 47T | SATAT Tg THEhI0T, TRage
3R HeROT & ST T & T U e F TG H FH

HIAT &

Tedi@d  Pifed AT
et & garaad e B HA b
1T &3 3R TR gfafear
o faflad &=F war 3R
afesrat & U™ & 3dRe

.- i

aTcTeRT Bl HMAT B Bl g‘nm
3 HAgcaqul IoN, S & sgdue deer 3k
Mg 3R TN T b Gy,  FIEE A g

I HIfesy doit ¥ Ugifords

TR @ YhToier et & fow @oa 311 e sy
& ®7 F e B der ® E W # @ 34
HFEUTA AT # AgcaqeT Ader 7 A ¢ w@ §,
S @ P & w3 e @i e €1 3a fawg &
AET 30T ddicHAs Affdl F awd F FOH,
aed B ¥ H A ARG Hiféad @1 sudna
A & fow well 3 afesal & qorear 3R gram &
TI&TUT & forw 31T depeilepl & IR & SATHABRY DI 37T
AT &1 € AW ®U & WieT # uipfae afrg Toier &
ud W IR T & Fife HAfew Terd & Aweu & ¥
# Ao Shaa 3 gfg e &1 aden v & 3gaR, afha
AR gigama FfEea A 3 dew Shaa @t gera &, ol
3R A F Tt B FHA A §, TIATTT dF H ST A &,
AR fadw §4 & dren well 3R afcsal & aArshifeTd
faemra a1 off vl & | sATAIT, ST @I Gt AR dTat Helt
¥ Ao Siad & faFdR & forw Hrelt Tt & &7 F @I
HITEaT &N TATA B & &1 SUIh U & oI, W
HIfETa well AR afcorat Hr sufeafa F gUR w7 Fgg
FA & AR 0 GATROT F AR Ipid §RT AT Pl
T YT id ¢l

gAY 31 TARE
g - A B-81F hade hIRIshA
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fHTarar & U BT - dAMAP delde HIAHH & Th
HTIT & FU H, MUAINMSHR-TAINSHSTHSIIES H 30 TG
2019 P! FgX W "IAET TV & dlferdr” & FIG 3 e
Xl 3R Xl & fow carega 3R gsieadl Rt 3maiferd
T v & AEeAP, WTHINSIR-TANMSIMSTES, 7| T
3R "sens Y mad arel: dedi @ afdd sfae” W
TTEAT shAT: 3| HTUMRY UENUTer 3R 1. faeaniirr &a
ERT TS &| TR & dIG TAITAD dedl i adh
diferet & R af W v gaiad ufadf@ar g ik
fararar3 o gFaATaa fram |

FHoperraeT, aadt 3R 3qefer & drT FTAG &1



Ay &7 & MA 3R TarsHAT & forvarey FT g € arfe
T WM & TGad e §U & Afhd & Tb| g e
ScUTGT & 3UL3AT T UgdTe UThideh Scural SI¥ Feldl=ssd,
=, TS, ToDIASSH, dacld e & & H
Fhd &l upla # Affea Shat @ wafde ag a &
gouHT & WY AP dlchliced T Gl HATAAIN &b
e 3 ARG 3AE Uhe & Fehahl
a4 Tareey d@oted & AR, el oraTeTar
70% 3TaTS) fAffe U Y gar3it (secguasi, 2010) @i
UTH X & ot &6 seurel W AR &1 AT 397 +fis 370131t
& g #, g faffea gial Hr gefaat o fadwor aa #
3% o @a &1 AR aRar & nefedy genfa,
Foldldigsd & QR &l & 3R sgd té-3ifFdse 3R
FhEAI 0T UTU ST &1 Moraceae 3T Adcd TRAR 3
TTITHIT 48 USTTAAT & ToIAd SIITHIT 1,200 USTITAAT &1 3A
¥ o IMCTHIIH Fifherd, Jefaa sfeefod, smefada
Sepram, 3mTeteTdy e
snfe &1 3 venfaal g swrefeddim &9 &
TETTeR Si9Tell dh AT & R T st F @y o a a3
gelt arer uoiord € S @he ke @ R
HETRUTEE Upfdd 3curel & o Fud gt o
fafdear Aot 3R 37 Tareey st & 3R 7 AuiEe FU
¥ 3UAT BRATS AT TATTAT AT &1 METHIUT heterophylius
(FIITTH H dhegel) & IET 3R A, T MNddla eifad AR
TN & & H 3UANT AT ST ¥, aFd 3R q@Er &
gollel & fow S7sl, AfResf 3R S’ # gy @ |fha
IR & fow oIz ¢ar &1 i v & ewr I’ Al W)
I ST & 3R e uht B 't ov R S g
U & oIh3l &l QAP UHTT o & 3R sqb f &
IHUTA T HROT FHgl ST | TS BT SUIWT caar A9 3R
HEAAT & F&T® T U & F A v S71ar & AR @
3P UR 3R ST BT HH B & Tl 3UANT 6T S 2
@isT Terd o gARAT @ Ted ¢ & o fgar srar § 3Rk

YA @IT ) 9T AT gAT et & AT Alaet & ¥ 3K 3i1et=¢ 78T ghar &1

A gT oAl Bl PIAETS AT ST &1 Gfaror-qd v,
ST, HRA & TR T F g YhR &l ey
TSfaat &l 3UAET Hiel & & 7 3R aRURE ol garait
& U frar Srar &1 3meferdg & i w31 ddhdl &
3cUTG & TolT Teh oTeIs M HEe & FT H oA
TSI d &1 38 T i ganfadt & 3rararoer vd qea
a9 ToHg A TR fhr Jra € 3R 30 wu 3 Shaa @/
AT Bl & Aid & TT H T T Aecd & & SIS,
forw gRuRe ffeear # tRae 3R agfdera alat & feeat
& AP B ] fhar ar §| Stefoa, 38 9l & et A
HAlSg dfded & v foegd 4@ ¢l d<aias w4,
oRaR & g1 fafde gl & genfadr & gus & At 3
3 MV Hed gl H I &1 5 yeiadr # Alg
et F AT T F FediAIss uPpia # sTg oRRAfAw
AEcd @A & Fifeh W07 3R i} l GReToT i FErdr
¥ fou 1 3elad wa & TE T halfos D,
ez 3R aRedasig=g # o dag ¥ Ul
TURPerT i TIPS T 31797 fFU T ARerpRUfed 3R
JeiEtda 3 3o eRRIeE ARucas afafafy
e@TS| U & yenfa &t STt A netewla a I 264.7 AT A
ATsfee 3iTeEaTss (NO) Scurea Bhidhrh ¢ dd Jdh ATl T
eIftherg &Y oISl A 37elT fPU 1T iR & #AEg
T HEX PIRABI3T W AR Ageiciiaas afafafdr o
@] vl gAFaw ANfAaTrd, AsTFaecIhioeT
iRamElfEaT AR @ safow fIega wEcs AT fadwor
fIpRT & forw 3u=ard 3UaR I0TAHTAAT Bl SSATTR H FehdT
T 3meterdd Hr orersrer gl ueiaat 1 ST e @
HrseIhAE IR Sha e anfde €1 fawfesa atat &
TSl & 3d9Td 3Td 37h TR & JACIIAT Bl Ugel o
gRd & &ar am a1, A 38d fargd BrecihiAE &
37=aoT & forw suATelt g™ ST HeheT &
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Aldel §s TUdCH TSIl &l g

TIUA? aTIH & HROT "FUAA Fol' AT 1918 SeFolToll
HETAR DI TSl T A a8 ITHR FASTHART ATAT ST el
&1 T AT STIMAT ST & b e ¥ A 50 fAforgeT et
& SIS T graT I dTol 5 AR I 91T 500 fAforze
a7 g & T e Jmerdr Wb o WS Fer & A,
gfaan 3 Nod T GUH A B A NARY HT UHIT @
IT &, ANATH ST 3 HAA: 60%, 50% N 36% FHY &I
& Ty fAun, sder AR THSIR & BPRET arRg [
(F3NA3mSE-19) & wforar udg F 210 g2Mf @ genfaa
foram ¥, e oreneter 2 fhforaer ool 3 wepator g3m ¥,
S A F@IT FH 125000 ¥ ’AF Sfaad FT grar aar gl

Y A SITHIT 12 A F 1 ieh AT Pl THATRT STITHIT
500 fAferaa AeT i arRe tuersfed & Ty St | &
9Ra & 60 Aforaa @ 31f0% tuersfea & 3R & gwfaa
Qe &, S & arer ot 1 Ao #iat & gy DT & ae
CEY AT W &1 50 a9 § A 3G & IgATAT 3.7 faforge
(67%) a9 7 o TR W vguEdr -1 (gUi9 Retoad
ITIE) T FHATT & AR AR Aleed Taepraiier geif 7 @i
At o) FHiFe RiepeAerfaan 3R $9 gER &1 Uhia JRT B
IE Tk AIEdAhdT & b 0EY PIS Y gar 3ueeyr e & i
U AR HHATI Pl S Y Fohell & IR I FTATET
@IS ORIy & i v WAt U Ut e ¥l

THA 2017 & 3id dP Aldel TEARRS 39T 30T &
e WX we dRihA YF fhar 3R 2018 3 A F fAure
IRIH & YU F 916 38 ITATAT &Y e Fopam Irm 3R
Y G AN wY A, Ao & o sEeIe & Ay
e TG fohan| gfaar #F téarre g1 Red & fou
HIY 3TOT e &l URH &, g 3 ATAT IR”RT oY
TUHd!, HTH (ARIRAIATRRY) 3R fasdr (@R
SReY aRRA) & dfed fhar| &9 W arRRY & forw
AT 391 3FHGART I TN T & Tolv =7 3AMETD Teld
TTPIOT "I UTeld dlch AT HRIUDT ol Boms fhar &
HTAIMEHR-TAINCICCHS H v FHWT 3037 &
Hedidhed 9T FEUTH A TarRe afafafa & ferw frar aram

| a1 AR TAIE-IETHE
JAA-245 (0.59 m 0.14 mM) 3R
TATSHTETHET Soi-261 (0.38 0.
0.14 mM) o TIUHA-SITAT
Oefiest & f&aw  3cpE
afafefr REs| & adaa #
P ST R @ & AR §H Py
IREE § 6 TH TH 3]
fIRfAd A Hhd & ST AT
a3t & ¥ FH dgad T A
T & U ¢ 13N 3MET-19
HETAN &b YT H, &HS gt Greheist saAfefey Refaa
& & ToIT Teh HIIshA HY Y& FoRAT &1 TSP IHelmdT, &H P
gan3it & gfehdn freprdr oY o e oY T¢ &, S gferar s &
H3NA3MSEN-19 & TWaTw [Feafada ageq 7 &l

wfasy &, &7 oRuR&s &= (3mgde 3 urufe
Rifrcar wgfaah) w mufika g afafafd arer ol «
fIAY SR & & 1Y, SHPT TEARRS AAfAfY & forw el
& 3Tg yrAfAear arer gidt & genfadr & e gafad deg
& SNg-FHedihd W HT AT Bigd HaT| HIT-3TeldT UTpiad
3cUTel Y TS AH A & fow TS, A, DN
19, T, Tadid!, Tadad), 91 3R divad S fafdes
IRRA 39Nl & o sghr Sa aftraar & o s &
STuat| qeh fohT a1T iRt hr YT & 3MUR W, Sifdd
FHedihe AT A1 WY IR 3UAET W AT TalsAl W fepar
ST (3ETEROT & foT Ta3msd-31ReE, Taddl delenrs,
TIUHEA-1 STAT Olefldsl, dosdl Suau  oielians)|
AT aRRAITH TodT F AT § b 30 IAfAfd & Afae
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