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Foreword

Food processing industries play an important role in the economy of an
agrarian country. In India, the food processing industry has emerged as
an important sector in terms of its contribution to GDP, employment,
and investment.

Indian Institute of food Processing Technology (IIFPT) is a pioneer
academic cum research & development institute functioning under the
aegis of Ministry of Food Processing Industries (MoFPI), Government of
India. In the past 50 years the IIFPT has made significant contributions to
the food processing sector of India. The institute has twelve departments

with well-equipped laboratories, engaged in R&D in aspects of processing, value addition, by-
product utilization, and product development. IIFPT offers various academic courses including
B.Tech. in Food Technology, M.Tech., and Ph.D.in Food Process Engineering, and Food Science &
Technology, and M.Tech. in Food Safety and Quality Assurance. The institute also has food testing
facilities housing an NABL accredited food safety and quality testing laboratory, which also serves as
an FSSAl referral laboratory. Incubation and training services are provided through Food Processing
Business Incubation cum Training Centre (FPBIC) and various other extension and consultancy
schemes. The institute also has its liaison offices at Guwahati in Assam and at Bathinda in Punjab,
where training and extension activities are the focus.

Duringthis GoldenJubileeyear, IIFPT has conducted notable eventslikeInternational Conference
of Recent Advances in Food Processing Technology (iCRAFPT), Golden Jubilee Sports Tournament
and launched mission mode projects like Mission Onion, Mission Coconut and Millet Mission. The
significant innovation under Mission Coconut Program is the development of biodegradable plate
from coconut trees which had fallen during the Gaja cyclone in Tamil Nadu. The most remarkable
achievement of IIFPT is the development of India’s first indigenous food 3D printer and India’s first
scientific publications on 3D food printing. As a recognition for the mission onion program, IIFPT was
conferred with the All India Council for Technical Education- Saansad Adarsh Gram Yojana (AICTE-
SAGY) initiative award for creating entrepreneurship and employment opportunities in rural areas.
The institution is continuously serving farmers, entrepreneurs, and Self Help Groups by offering
various training programs, consultancy services, and incubation services and it has nurtured 94
successful entrepreneurs. All these accomplishments were achieved through the enormous support
of the Ministry of Food Processing Industries.

I sincerely thank IIFPT family for the dedicated team work that has been our strength. | am sure
that the institute will continue to provide remarkable contributions in the food processing sector.

Dr. C. Anandharamakrishnan

Director
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Undertaking demand driven research; cater to the needs of the stakeholders in food sector
Creating industry-academic interface for problem solving and ad-hoc researches

Creating string skilled human resource through value based education and training
Enabling institutional collaborations for exchange of knowledge and human resources
Serving the food sector stakeholders by providing analytical and consultancy services

INTRODUCTION

VISION

€¢ Focus on inclusive growth by accomplishing
overall sustainability, safety and
economic prosperity in the food sector 9

Indian Institute of Food Processing Technology is a pio-
neer R & D and Educational Institution under the aegis of
the Ministry of Food Processing Industries, Government
of India, located at Thanjavur, Tamil Nadu. The Institute
is in existence for 50 years and was formerly known
as Paddy Processing Research Center (PPRC). In 2008,
the Institute was renamed as Indian Institute of Crop

Processing Technology and was upgraded as a National
level Institute and later in March 2017, rechristened as
Indian Institute of Food Processing Technology by Smt.
Harsimrat Kaur Badal, Hon’ble Union Minister, Ministry
of Food Processing Industries, Gol. The Hon’ble Minister
in her address told“It is really a proud moment to rename
IICPT to Indian Institute of Food Processing Technology.
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With growing demands from various stakeholders, it is
essential for this institute to broaden its work on all areas
of the food processing sector. This will enable the Institute
to align all its activities in accordance with the mission of
the Ministry of Food Processing Industries, Government of
India”. The IIFPT with its new name diversify its prospects
for intensive research and development activities in the
areas of fish, meat, poultry and dairy processing. It takes
up challenging issues on food packaging and testing ser-
vices, nanotechnology, cold chain and logistics, computa-
tional modeling of food processing systems, 3-D printing
of foods, fusion foods, designer foods and non-thermal
food processing technologies.

The Institute began offering degree courses at gradu-
ate, post graduate and doctoral levels in Food Process
Engineering from 2009-10 academic year. The intake of
students includes 60 in B.Tech Food Process Engineering,
20 in each of the M.Tech. degree programs namely Food

MoU - Educational Institutions

Baba Farid Group of Institutions (BFGI), Punjab

Tamil Nadu Dr. Jayalalithaa Fisheries University (TNJFU)

Central University of Tamil Nadu, (CUTN)

MoU - Industries

INTRODUCTION

process Engineering and Food Science and Technology.
All the academic programs are affiliated to Tamilnadu
Agricultural University.

[IFPT has started a regional center at Guwahati to cater
the needs of the stakeholders in the north-east region of
the country. Another Liaison office was started at Bathinda
to cater the needs of the farmers in Punjab. Through
these centers, IIFPT serves to the farming community by
providing training in the field of food processing using
available resources in related areas. By these liaison
offices, IIFPT expands its horizon and visibility to serve
more to the stakeholders and disseminating the latest
technologies to the unreached masses.

Infrastructure such as Food Processing Trainings cum
Incubation Center, training class rooms, trainees’ hostel
and office room were established to serve for the stake-
holders at the liaison office of IIFPT at Guwahati, Assam
and Bathinda, Punjab.

Pudukkottai Coconut Farmers Producer Company Ltd., Aranthangi, Pudukkottai
Indo Flower Farmer Producer Company Ltd. (IFFPCL), Chennai
Association of Lady Entrepreneurs of India, Hyderabad

MoA - Industries

Novozymes South Asia Pvt. Ltd, Bangalore

M/s Naga Limited, Dindigul

M/s Agilent Technologies India Pvt. Ltd., New Delhi
Andhra Pradesh Food Processing Society (APFPS), AP

MoU with Pudukkottai Coconut Farmers Producer

Company Ltd., Aranthangi, Pudukkottai MoU with Central University of Tamil Nadu, (CUTN)

Annual Report 2018 - 19



INTRODUCTION

Customised Consultancy Services ‘

° HACCP & ISO Certified (FSMS, EMS & QMS)
- -

Food Processing Business Incubation Centre

NABL Accredited & ‘
)} )

, ’ Incubation facilities for
FSSAI Referral Food Laboratory oms

entrepreneurs

Incubation and
Consultancy
Services

B.Tech., M.Tech. & Ph.D.
© Courses Affiliated with TNAU

Mobile Processing Unit and
Mobile Food Testing Laboratory =

(@ MoUs with 16 Universities
Aboard and 82 National
Collaborations

Technical know-how &

technology transfer o

Education

Skill

Development Our Services and
and e 1@ Excellent Pl t
Short-term & Long-term Outreach X e e

Skill Development @’
Trainings © Excellent Exposure Opportunities
through Student Exchange

Programmes

Incubation/Rental Services 6

Research
and
Development

Mission Mode Projects o‘} O

(@) _(/o International Collaboration and
(Onion, Goconut and Tomato)

External Funded Projects

Industry-Institute Tie-up Projects @ 6 Unique Research Areas

@ Paddy Processing

6 Non-Destructive Quality Testing
6 Non-Thermal Food Processing
6 Grain Storage Techniques

6 Glycemic index studies

é Nano foods

© Computational modeling
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INTRODUCTION

Awards

Integrated Chambers of Commerce and Industry recognizes IIFPT as Best Innovative Training Provider 2018.
Award is given for remarkable services of IIFPT in social and education field during National Education Conclave on
11t August 2018

IIFPT received Best Institute Award for Innovation
on Skill Development from Sh. Anant Kumar Hegde,
Hon’ble Union Minister of State, Skill India during
ASSOCHAM Summit cum Awards on Skilling India
from Skills to Employability (2017-18) on

15t November, 2018 at New Delhi

IIFPT is awarded with AICTE-Saansad Adarsh Gram
Yojana (SAGY) awards 2018 for providing innovative
solution to Double the Farmers Income through Mission
Onion Programme
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National Seminar on Nutraceuticals and Functional Foods on 30" January 2019. Shri Minhaj Alam, IAS, Joint Secretary,
Ministry of Food Processing Industries, Government of India was the Chief Guest for inaugural session. Dr. Mylswamy
Annadurai, Vice President, Tamil Nadu State Council of Science and Technology felicitated as Guests of Honor. More than

500 participants benefited from this seminar.
National Seminar on

Nutraceuticals and Functional Foods

‘\ll
‘
-
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GOLDEN JUBILEE YEAR ACTIVITIES

IIFPT and Coconut Development Board, Ministry of Agriculture & Farmer’s Welfare, Government of India jointly organised
‘National Seminar on Coconut Value Addition and Marketing’ on 15.02.19. The event was inaugurated by Sh. Raju

Narayana Swamy, IAS, Chairman, Coconut Development Board, Ministry of Agriculture & Farmer’s Welfare, Government
of India. Over 1500 farmers, entrepreneurs and stakeholders were benefited. Representatives from M/s Accelor Food
Tech (P) Ltd., Coimbatore and M/s Essar Engineers, Coimbatore explained about machinery for coconut processing.
Representatives from Anamalai Coconut Producer Company Ltd., Pollachi Coconut Producer Company Ltd., Pudukkottai
Coconut Farmers Producer Company Ltd & M/s. lyya Food, Thanjavur shared their success stories in collaboration with
IIFPT. Biodegradable plate made of from coconut trees powder was released during the conference.

National Seminar on
Coconut Value Addition and Marketing

I | \ Annual Report 2018 - 19




GOLDEN JUBILEE YEAR ACTIVITIES

‘National Level Consultation on

Prospects of Millet Value Addition and
Marketing’on 28" November 2018. Sh.
K.S. Kamalakannan, Chairman & M.D.,
Naga Limited was the Chief Guest for

inaugural session. Director & CEO of
Cavin Kare Pvt.Ltd. and Director, Food
Safety and Standards Authority of
India (Mumbai) felicitated as Guests of
Honour. Director, IIFPT presided over
the function. Farmers entrepreneurs
and millet traders attended the event.

National Level Consultation on Prospects of
Millet Value Addition and Marketing

In association with Ministry of Electronics &
Information Technology, Government of India,
Ministry of Food Processing Industries - IIFPT
organized one-day workshop on Smart Warehouse
Management Techniques for Bulk Storage of Food
Grains on 27.07.18, at lIFPT. Sh. K.S. Kamalakannan,

Chairman & MD, Naga Ltd. was Chief Guest.
Sh. S.M. Mahajan, former ED, BHEL-Haridwar,
Smt. Seema Kakar, ED-FCI & Sh. Rajesh Harsh, Chief
Investigator of the project felicitated the event.
Dr. Anandharamakrishnan Chinnaswamy, Director-
lIFPT presided over the event.

Workshop on Smart Warehouse Management
Techniques for Bulk Storage of Food Grains
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GOLDEN JUBILEE YEAR ACTIVITIES

International Conference on
Recent Advances in Food Processing
Technology (iCRAFPT)

iCRAFPT was organized during 17" to 19%" August 2018
with the theme of Doubling Farmers’ Income through Food
Processing. During the course of event, latest technologies
developed by IIFPT were transferred to farmers and FPOs.
MoU with leading food industries was signed to strengthen
the research and product development collaborations. The
conference featured eight technical sessions on diversified
areas of food processing with eleven international scientists,
77 Indian scientists, 18 food industrialists talks, 30 series
lectures, 2 panel discussions, 8 student presentation,
605 poster presentation and 721 Abstract Publication.
Amid release of new technologies, an expo of successful
entrepreneurs groomed by IIFPT was also organized as part
of the conference. 1800 registered participants attended the

conference including; delegates from industry, academia,
research scholars and students from across the country. In
the rapidly growing scenario of food processing sector, the
conference built a strong platform for knowledge sharing
and meaningful delegation among the industry, academia,
researchers and farmers which could potentially impact the
food sector growth to a newer height.

Hon’ble Secretary, FPI, Shri. Jagadish Prasad Meena and Dr. I
Bijaya Kumar Behera, Economic Adviser inaugurated the

Conference. The inaugural session of the three-days event

on the theme of ‘Doubling farmers’ income through food

processing’ witnessed exchange of MoUs.

IIFPT developed technologies like Millet icecream, Coconut

icecream, Neera crystal sugar, Neera tapping machine,

Moringa powder, Bioactive infused coconut chips, Virgin

coconut oil has been transferred to various companies and
FPOs.

| Annual Report 2018 - 19




Visitors, events and activities

Shri. Girija Shankar, IAS, Secretary to Hon’ble CM, Govt. of AP & Secretary,
Food Processing, Govt. of AP and Sh. Y.S. Prasad, CEO, Andhra Pradesh
Food Processing Society, visited MoFPI-IIFPT, Thanjavur for signing
MoA to establish Food Processing Business Incubation Centre at JNTU
Kakinada.

Team from Nquiringminds Ltd., and Brunel University London
visited IIFPT, MoFPI regarding the Department of Biotechnology,
India-INNOVATE UK Indo-UK funded research ‘GrainCare"

3 Days Entrepreneurship Development Training for Manufacturing
Functional Beverages from Fruits & Vegetables, catalyzed & financially
supported by Tamil Nadu State Council for Science and Technology
(TNSCST). Skill Development Women Empowerment Food Processing
Success Story.

IIFPT, as empaneled training partner of FSSAI, is organizing 2 days
FoSTaC training on Food Safety Supervisor (FSS) Manufacturing
Special (Level 3) for Milk and Milk Products.

Dr. Mini Shaji Thomas, Director and Faculty team from NIT Trichy
have visited MoFPI - lIFPT for discussion on collaborative research.

Special training on “Value addition of horticultural and marine
products” was given for 25 trainees from Andaman & Nicobar
Islands at Food Processing Business Incubation Centre
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GOLDEN JUBILEE YEAR ACTIVITIES

GP CAPT Prajual Singh (Vayu Sena Medal), Station Commander,
Air Force Station, Thanjavur was Chief Guest for the valedictory
ceremony of Ministry of Food Processing Industries, Government
of India - IIFPT’s Golden Jubilee Sports Tournament. Cash prizes and
certificates were given to winning teams.

IIFPT special training programme on Rice Processing for Cote d’lviore
officials, in association with Ministry of External Affairs, Government of
India. On 30" November, 2018. 20 officials are being given two weeks
training on post-harvest operations, equipment management & quality
control in rice processing.

Smt. I. Rani Kumdini, IAS, Chief Executive, National Fisheries
Development Board - NFDB, Hyderabad visited IIFPT on 2" November
2018.

IIFPT signed MoU with Central University of Tamil Nadu (CUTN) for
academic and research collaborations.

At IUFoST 2018, IIFPT received Nestle Poster Award for the research on
‘Influence of Surfactant Concentration on Foaming of Expresso Coffee’
and 19™ IUFoST World Congress of Food Science and Technology
Selected Poster Award for the research on ‘Nanoencapsulation of
resveratrol using zein nanofibers and its effect on controlled release’.

MoFPI, Govt. of India - IIFPT in association with Integrated Child
Development Services, Thanjavur District and Food & Nutrition Board,
Chennai, Ministry of Women & Child Development, Government of India
organized one-day symposium on theme “Breast Feeding: Foundation
of Life” towards celebration of World Breast Feeding Week 2018. World
Breast Feeding Week celebration is being held at IIFPT, Thanjavur today in
association with Ministry of Women & Child Development, Government
of India. All are cordially invited for the inaugural function at 10 am.

Annual Report 2018 - 1




GOLDEN JUBILEE YEAR ACTIVITIES

Hon’ble Union Minister, Ministry of Food Processing Industries,
Government of India at IIFPT’s stall at IUFoST 2018

A group of 110 farmers from Namakkal district were given training
on ‘Techniques for Natural Preservation of Pulses’ under CSIR, India
Project.

IIFPT-Ministry of Food Processing Industries, Government of India offers
Summer Inplant Training for Academic students. This year more than
100 students across different states of the country are getting trained.

Shri. Jagdish Prasad Meena, Secretary-Ministry of Food Processing
Industries, Government of India visited and inaugurated The Solar
Power Generation Unit, Heat Power Lab, and Knowledge Center’s
RFID System at IIFPT, Thanjavur. Shri. Bijaya Kumar Behera, EA-
Ministry of Food Processing Industries, Government of India,
Smt. Gargi Kaul, AS & FA -Ministry of Food Processing Industries,
Government of India and Dr. C. Anandharamakrishnan, Director-
IIFPT were present.

Dr. Bijaya Kumar Behara, Economic Advisor, Ministry of Food Processing
Industries, Government of India inaugurated Hybrid Energy Solar Dryer
at lIFPT in the presence of Mr. G. D. Sharma, Deputy Secretary, Ministry
of Food Processing Industries, Government of India.

IIFPT in association with MANAGE, Hyderabad has conducted “Feed
The Future India Triangular Training” (FTF ITT) on ‘Entrepreneurship
Development in Food Processing. Dr. Bhimaraya Metri, Director,
IIM Trichy felicitated the valedictory function as Chief Guest &
Dr. Anandharamakrishnan Chinnaswamy, Director, IIFPT, Ministry
of Food Processing Industries, Government of India presided over
the event. Delegates from Kenya, Liberia, Malawi, Mozambique,
Myanmar & Uganda were benefitted through this training.
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ACADEMICS

Programmes Offered

B.Tech. (Food Process Engineering)
M.Tech. (Food Process Engineering)
Ph.D. (Food Process Engineering)

M. Tech (Food Science & Technology)
Ph.D (Biotechnology)

The intake of students includes 60 in B.Tech., 20 in each
of the M.Tech. degree programs and 10 in Ph.D. degree
program. The B. Tech. degree is usually of 4 years or
8 semester’s duration, M. Tech. degrees are of 2 years or
6 trimesters duration and Ph.D. degree is of 3 years or
9 trimesters duration.

IIFPT sends undergraduate students for short term
exposure and graduate students for long term research
projects in reputed international institutions and
advanced laboratories around the world. These training
and research exposures help to create leaders in food
processing who can take Indian food processing sector
to greater heights. IIFPT also sends the undergraduate
students to India’s villages to learn the firsthand
problems faced by producers and the current status of
production, storage, handling and marketing of foods.

Scholarships & Awards to
Students

IIFPT offers the following various scholarships and
awards to students based on merit and means.

e Institute Merit-cum-Means Scholarship for 5 of
students from each batch @ ¥ 1,000/- p.m.

e Institute free studentship for one student per
batch @ ¥5000/- per semester

e Institute Notional Prize: A notional prize of
35000/- (One-time award) and a certificate of
merit for each batch from 2" to 4" year based
on ranking in the previous year

e Anil Adlaka Scholarship: For the meritorious
student in the 2nd year UG program. The award
carries a scholarship amount of ¥10,000/- per
annum

e MoFPI Scholarship: 210,000 per month for
M.Tech students and ¥15,000 per month for
Research Scholars

International Collaboration for
Student Research

IIFPT offers the following various scholarships and
awards to students based on merit and means.

International Institution/

University Progress

ONIRIS, France

Annual Report 2018 - 19
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for academic research through
ONIRIS



ACADEMICS

Graduation Day 2018-19

Fourth Graduation Conferring Ceremony of IIFPT was
held on 4th May, 2019. Dr. N. Kumar, Vice-chancellor,
Tamil Nadu Agricultural University, Coimbatore was the
Chief Guest and delivered the Graduation Day Address.
Dr. Dilip N. Kulkarni, President, Jain Irrigation Systems
Limited, Jalgaon delivered the Guest of Honour Address.
Number of Graduands received their degrees during the
graduation day are M.Tech. -9, and B.Tech. - 21.

Dr. N. Kumar, Vice-chancellor, Tamil Nadu Agricultural
University delivering the Graduation Day address

M.Tech. Graduands

IIFPT Celebrated Alumni Day

Ministry of Food Processing Industries, Government
of India - IIFPT celebrated Alumni Day on 04.05.19.
Dr. Soma Valliappan, Eminent Writer in Business
Management, Managing Director, Menmai Management
Consultancy Services Private Limited Chennai delivered
the special address on Emotional Intelligence during
MoFPI-IIFPT ‘s Alumni Meet 2019.

Dr. Dilip N. Kulkarni, President, Jain Irrigation Systems
Limited delivering the Guest of Honour address

B.Tech. Graduands

National fellowships received by our students

Ms. Priyadarshini S.R.
CSIR-SRF Fellowship

Ms. Shweta M Deotale
ICMR-SRF Fellowship

Ms. Lavanya Devaraj
CSIR-SRF Fellowship

Ms. Kamatchidevi S
CSIR-SRF Fellowship
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ACADEMICS

Hostel Day Celebrations

8" Annual Sports Day

4" International Yoga Day

Independence Day - 2018
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As a part of Ministry of Food Processing Industries,
Gol- lIFPT’s Golden Jubilee Celebrations, Golden Jubilee
Sports Tournament was organized

IIFPT’s 8" Annual Sports Day

Educational Tour of our students to CPRI, Shimla

Industrial Visit and Education Tour
Activities

Students of B.Tech and M.Tech are visiting various food
processing industries and institutions as per the course

curriculum and learnt practical experience on field of food
processing.

IIFPT’s Student Clubs Activity

Students of IIFPT actively participated in various extra-
curricular activities including club day programs, sports

ACADEMICS

Educational Tour of our students to NIFTEM,
Haryana

lIFPT’s Cultural Event AIKYA’18, The Dandiya Night

activities and other extra-curricular activities. Our
students have also won laurels at several inter-collegiate
competitions. Extra-curricular activities are a part of
student life at [IFPT.

AIKYA'18 cultural fest was organized at IIFPT. A mix
of dance performances by students brightened the
event.

Observation of Hindi Day and
Fortnight Celebration at IIFPT

Hindi Diwas is celebrated every year on 14 September
to pay tribute to the official language of India as Hindi
was adopted as the official language of Constituent
assembly on September 14, 1949. The Constitution
of India adopted Hindi in Devanagri Script as the offi-
cial language of the union under Article (343) in 1950.
Indian Institute of Food Processing Technology (IIFPT)
celebrated this significant day and Hindi Fortnight
from 14t Sept — 29 Sept. The main aim of conducting
this event to make IIFPT staff to feel comfortable with
Hindi while using as official language. Different literally
competitions in Hindi like Poem recitation, Debate
competition, Elocution and Singing competition were
held at Conference Hall, Dr. V. Subramnayam Block of
[IFPT.

Annual Report 2018 - 19



DR. V. SUBRAHMANYAN
ENDOWMENT LECTURE

Dr. R. T. Patil, Chairman, Benevole Welfare Society
for Post-Harvest Technology, Bhopal gave the
Dr.V. Subrahmanyan Endowment Lecture at IIFPT.
Dr. R. T. Patil shared his expertise and experience
in the topic of “Modern Food Processing
Technologies - Drivers for Nation’s Prosperity”
He emphasised on breeding & cultivation of
processable varities and explained the modern
food processing technologies to bring out high
quality nutritional food products.

Dr. R.T. Patil presented with Dr. V. Subrahmanyan
Endowment Lecture award

Dr. Murali Krishna Madhavapeddi, Consultant,
Wenger Manufacturing, Inc. delivered the
Dr. V. Subrahmanyan Endowment Lecture at
IIFPT. Dr. Murali Krishna Madhavapeddi shared
about quality protein requirements, its sources
and availability to common population. He also
addressed the status of child-malnutrition and
challenges in modern agricultural practices.
He explained about the importance and
characteristics of soy protein to eradicate the
protein deficiency.

Dr. Murali Krishna Madhavapeddi presented with
Dr. V. Subrahmanyan Endowment Lecture award

Dr.R.T. Patil is an internationally recognized extrusion expert and contributed to usage
of Soy wheat extruded nutritious food supplement in India and legume based snacks
in USA. He is the former director, Central Institute of Post-Harvest Engineering and
Technology, Indian Council of Agricultural Research. He is the Chairman & ED of an NGO
named “Benevole Welfare Society for Post Harvest Technology” and Chief Technical
Advisor to Food Processing Industries using Emerging Food Processing Technologies.

Dr. Murali Krishna Madhavapeddi is an internationally recognized Expert in Food
processing industries. He is the former chairman and managing director, Modern
Food Industries India Limited. He is a Consultant, Wenger Manufacturing, Inc.

17
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PLACEMENTS

B.TECH. - FOOD PROCESS ENGINEERING 2018-19

M.TECH. - FOOD PROCESS ENGINEERING 2018-19
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PLACEMENTS

M.TECH. - FOOD SCIENCE & TECHNOLOGY 2018-19

NAME OF THE INDUSTRY

ITC Foods Ltd. Havi Food Products Symega Ltd.

Pepsico India Holding Pvt. Ltd. Scientific Food Testing Services Pvt. Ltd. Flipkart

MTR Foods Ltd. Axiom Ingredients & Health Foods Pvt. Ltd. Swastiks Masalas Pickles and Food
TATA Smart Foods Pvt Ltd. Uni-Care Enterprises Products Pvt. Ltd.
Cavinkare Ltd. Hatsun Agro Product Ltd. Food Buddies, Chennai
Adani Wilmer Ltd. Quess Corporation Ltd. Nectar Fresh

Bigbasket CK’s Foods Pvt. Ltd. Crust & Crumbs
Relience Retail Ltd. Genius Consultant Ltd. A2B Chennai

CCL Products (India Ltd.) Mother Dairy Fruits Vegetables Ltd. Jayanti Spices

Future consumers Ltd. Penver Products Pvt. Ltd. Dairy Tech

Naga Ltd. Hunger Box ID Fresh, Bangalore
Aachi Masala Pvt. Ltd. South India Grain Corporation Parisons Ltd.

AP Food Processing Society Nutri Planet Foods BL Enterprises
University of Manitoba, Canada NIAM, Jayapur

Kansas State University, US CFTRI, Mysore

University College of Dublin, Ireland Central University

South China university of Technology, China TNAU, Coimbatore

University of Guelph, Canada IIT Delhi

ICT, Mumbai IIPM-Bangalore

MANAGE, Hyderbad BIMS, Trichy

IIFPT IIM, Lucknow

NIFTEM Vaikunta Mehta National Institute of Co-operative
NIT Management, Puna

IRMA, Anand
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NewTrition

Research objectives

e To assess and evaluate targeted waste streams — grape pomace, potato skin, broken black gram and
pomegranate seeds.

e To study the parameters for isolation and material properties calibration, measurements and alignments
with potential for application within the existing industrial processes and investigation into new processing
requirements and capabilities to provide optimum performances from the waste streams

e To convert the waste streams to a stable set of ingredient agent in a controlled laboratory setting.

Background of the research

NewTrition project aims on the valorisation of food industry waste by utilising them in product development. Such
an approach to valorisation not only delivers a cost effective product, but also provides a scope for providing foods
with enhanced nutrition thereby contributing to secure the nation’s food security beside compacting malnutrition.

Methods

Different waste streamsidentified for this project are potato peel and fines, black gram milled fractions, pomegranate
seeds and grape pomace. These samples were procured from industry, dried and milled. Proximate composition,
functional properties, phytochemical properties were analysed. Cookies were developed from the individual waste
streams to narrow down the acceptable range. Based on these results, different formulations of composite flours
containing all four waste streams in their raw milled form in different ratios were derived for the development of
cookies. The finalised ratios were further refined by adding extracted protein and phytochemicals from the waste
streams. Based on the sensory, physicochemical and nutritive properties, one formulation was selected out of the
finalised ratios for the development of Indian staple foods such as Chapatti and Idly.

Outcome of the research

The proximate analyses, amino acid profiling and phenolic content assays point to the fact that the waste streams
contain components of interest and of commercial value. Black gram was rich in protein, grape pomace rich in
phytochemical, pomegranate seed rich in fiber and potato peel rich in minerals. Acceptable range of incorporation
was found to be 10-50% (depending on the waste stream). The cookies developed from the composite flour were
observed to have no significant increase in protein, fiber, phytochemical content compared with the control.
Incorporation of the isolated components increased the functional and overall nutritional properties of the final
product with acceptable sensory attributes. Best formulation for composite flour was identified based on the
increasing nutritional (2x protein, 2 x minerals,15xphytochemical) and sensory characteristics. From the final
composite flour, the Indian staple food such as chapatti and Idly were developed. The developed products (Chapatti
and Idly) showed an increase in protein, fiber, ash and fat.

Fig. 1. Chapatti and Idly prepared from the formulated composite flour
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Research & Development

Fig.2. Proximate composition for the
developed chapatti and idly

Conclusions

e The developed Nutri-flour from different waste stream presents a scope for the food and nutritional security
of India.

e The developed flour is good in reproducibility and flexible in application i.e., it is a multipurpose flour
compatible for baked products/ steamed products/ fermented products

n Annual Report 2018 - 19



GrainCare

Research objectives

e To conduct Nationwide survey on current scenario of dryer uses and monitoring system followed during
drying and storage in India (in different states) and identify the test locations based on the survey
To perform In-situ evaluation of the low cost low power robust sensor
To develop API to interface developed sensor with user mobile/server and frontline demonstration of the
developed technologies

Background of the research

Approximately 14-20% of the foodgrains produced in India are wasted during storage. Considering the role of food
grainsin Indian diet and the growing population of India, we cannot afford to suffer post harvest losses food security
of the nation is to be ensured. With this objective project “Grain Care” was taken up to reduce the postharvest losses
in grains under the Newton Bhabha Innovate UK scheme. This project aim to develop and deploy cost effective
smart sensors for monitoring the real-time quality of food grain in warehouses and silos.

Methods

Secondary literature study was done to select the representative states (TN, Assam and Punjab) where the pilot
study of the project has to be carried out. Ecosystem survey was conducted to study the user needs for the sensor
and to select the target group for the end use. Sensors and portal hub were developed by the UK partners. The
sensors were deployed at the representative states and data were collected. The collected data were analysed for
trends and a prediction model for moisture based on a given temperature and relative humidity was derived. The
model was applied to develop a mobile application with a user friendly interface for the end user.

Outcome of the research

Secondary literature survey showed that most of the losses happen during the storage period rather than the
transit or harvest of the grains. Ecosystem survey revealed that traders store grain for the longer period when
compared to farmers and processors (millers), hence the traders were selected as the target group for the study.
The deployed sensors perfectly worked under a non fumigated condition. In order to aid protection during the
fumigation studies, polymer coating were given. The prediction model (for moisture content) developed was
applicable as a unified formula for the entire nation.

The developed mobile app notify alerts when the grains reaches the critical temperature, relative humidity and
moisture content.

Fig. 1. Overall Process Flow
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Fig.2. Sesnors and Mobile Application

Conclusions

e User friendly interface of the app enables ease of use of the developed technology
e The storage losses can be brought down to 5% using this intervention through the use of low cost, robust
sensors
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Smart Warehouses with Application of Frontier EM & Electronics based
Technology (S.A.F.E2.T.Y.)

Research objectives

e To develop a ware house management (WMS) system for the paddy storage

Background of the research

In ware houses, the biotic and abiotic factors determine the quality of the grain stored. Only through proper
control measures of the abiotic environment, it is possible to extend th shelf life ofthe food grains. Insects, for
instance, grow and multiply fast in dry and warm grains. The physical environment includes the temperature and
the moisture content of the stored grain, and the inter-granular gaseous environment. Monitoring and controlling
of physical, chemical, physiological, biological features can minimize the losses during storage in the ware houses.
Electronics and electromagnetic engineering are potential tools for monitoring and controlling the above variables
during storage of grains in warehouses.

Methods

[IFPT has developed Technologies and gadgets required for monitoring the abiotic environments in the storage
ware-house and management tools for safe management of Paddy in collaboration with Food Corporation India,
SAMEER, Mumbai & C-DAC, Kolkatta.

Online Moisture Content Measurement system and RF based Moisture controlling and thermal disinfestation
system has been developed in collaboration with SAMEER, Mumbai.

E-Vision System for Quality characterization of rice, sensors for monitoring of temperature & RH in the warehouses,

phosphine concentration sensors for fumigation and warehouse management system has been developed in
collaboration with C-DAC, Kolkatta. Food Corporation of India will adopt technologies developed under this project

Outcome of the research

e Microwave based portable moisture meter developed under this project is having Accuracy of +0.50 M.C
and repeatability of £0.80. Online moisture meter developed under this project is having Accuracy of +0.75
M.C and repeatability of +£0.30.

e ANNADARPAN is the E-Vision system for quality characterization of rice. The separate software has been
developed for RAW and parboiled rice. It is having accuracy of + 0.004 and repeatability of £0.003

Fig. 1. Online Moisture Meter
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Fig. 2. Annadarpan >MART & Phosphine Monitoring System

e RF disinfestation system may have the potential to attain 100% mortality of T. castaneum where grain
temperature is attained in the range of 60 - 63°C @ 500 W power in 3 minutes of exposure time.

e FUMON is the phosphine monitoring sensor during fumigation of stacks in warehouses. It is the portable &
user friendly system with a sensing range of 0 - 3000 ppm

e RFID based warehouse management system has been developed for continuous monitoring of temperature
and RHin the warehouse along with maintaining database forindividual gunny bags stored in the warehouse.

Conclusions

e The technologies developed under this project has been validated by IIFPT and erected in Food
Corporation of India Godown Raipur, Chhattisgarh for adoption

e One-day workshop has been conducted at Raipur site for the creating awareness and demonstration of
technologies to the end user. FCl and CWC officials across the country participated in this workshop.
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Study on Trial Milling of Paddy for Fixation of Out Turn Ratio (OTR)

Research objectives

To conduct trial milling of paddy for fixation of Out Turn Ratio (OTR).

To study the milling yield of rice and the quality of milled rice obtained on milling of paddy at different Agro
climatic Area in the States of Andhra Pradesh, Bihar, Chhattisgarh, Haryana, Maharashtra, Orissa, Punjab,
Tamil Nadu, Uttar Pradesh, West Bengal and Kerala.

Background of the research

The paddy procured by FCl and SGAs under MSP is distributed as rice under PDS. The paddy procured by FCl and
SGAs are milled by the millers. In raw milling 67% of milled raw rice and in parboiled milling 68% of milled parboiled
rice is specified by the Government. In order to examine the actual milling results of paddy, grown under different
agro climatic area, the project has been assigned to IIFPT by FCI.

Methods

After selecting FAQ paddy through physical analysis milling was carried out and weighment of products and
by-products was done at each stage. For parboiled rice, soaking, steaming, drying and tempering was done before
milling.

Outcome of the research

Uniformly eleven trials, each in raw Common, raw Grade ‘A, PB Common and PB Grade ‘A’ were planned while
formulating the project. However, on field, due to various problems in selecting mills, availability of paddy varieties
and process followed in particular states, were conducted in raw Common, 13 raw Grade ‘A, 11 parboiled Common
and 11 parboiled Grade ‘A’ paddy. The yield calculated on AIB showed that the mean value for raw Common was
68.6%; for raw Grade ‘A’yield was 69.2%. The yield calculated on APN showed that the mean value for raw Common
was 67.2%; for raw Grade ‘A’ yield was 68.1%. The yield of APN correcting to 5% polish showed the mean value for

Fig. 1. Map indicating locations of trials
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Fig. 2. Out turn ratio of paddy

raw Common as 69.6% and 71.5% for raw Grade ‘A’ respectively. Trials on the PB Common paddy varieties were
carried out in six states. Eleven trials were conducted for PB Grade ‘A. APN 5% for PB grade ‘A’ resulted in a yield
range between 67.9 to 76.9% with a mean rice yield of 70.3%. APN 5% resulted in a yield range between 67.9 to
74.3% with a mean rice yield of 71.5%. While comparing the overall milling machinery for different grades of paddy
it was observed that for Raw Common mostly the millings were conducted under modernized milling machineries.
Regarding Grade A most of the mills were using only modern machineries. In PB Common the proportion of
modernized and modern was almost the same i.e. 5 modernized and 6 modern. Parboiled Grade A paddy was
mostly milled under modern rice milling units, 7 modern and 4 modernized machineries. The above table indicates
that however, in total 18 trials were conducted with modernized machineries and 26 with modern rice mills.

Conclusions

e This study identified that more than the machinery, the paddy quality plays the major role for rice yield.

e As paddy is categorized into common and grade ‘A, different varieties are being mixed together under
these two categories. Paddy varieties differ widely in their husk content, inherent qualities like sun-checks,
chalkiness, hardness etc. Considering all these factors and practical problems existing in the field, to
improve the yield and produce quality rice, it is recommended to frame new norms to suit the present and
future scenario.
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Crystallization of Supersaturated Coconut Neera Syrup and Study on
its Structural Characterization

Research objectives

e To develop a process for the preparation of neera sugar crystals and to optimize the process parameters for
crystallization of supersaturated coconut neera

e Tostudy the properties (physical, chemical, structural and compositional) of developed coconut neera sugar
granule and neera crystals.

Background of the research

Neera or coconut sap is a natural drink, being traditionally tapped from coconut spadix and consumed largely by
the rural population. It is the phloem sap rich in sugars, minerals, proteins, antioxidants, vitamins, carbohydrates,
mostly sucrose, and has a nearly neutral pH. This study aims to examine these changes during the heating process
of coconut neera to fine sugar powder and neera sugar crystallization.

Methods

Neera used for the study was harvested in IIFPT and brought super saturation stage by evaporation before making
it to ready for crystallization.

Outcome of the research

Coconut neera sugar granules and crystals, prepared from coconut neera are two major food products with huge
market potential in our country. Physical, chemical properties and proximate analysis of developed sugar powder
and crystals were studied. Developed crystals contained 17 amino acids, and Glycine as the most abundant amino
acid present. Neera crystals were highly rich in minerals like Potassium, Magnesium, Iron and Sodium as compared
to cane sugar. The x-ray diffraction pattern was carried out to study the crystalline and amorphous nature of sugar
granules and crystals. Through FTIR analysis it was studied that both neera sugar granules and neera sugar crystals
comprised organic groups of amide/amine N-H, or terminal Alkyne C-H. It was also studied that neera granules and
crystals contained sucrose, fructose, and glucose in them, with sucrose as its major constituent. It was found that
the sugar granules and crystals developed through this work, proved to be a natural alternative to sweeteners with
all the nutrients retained as present in fresh coconut neera.

Fig. 1. Process flow diagram for Neera sugar crystal manufacture
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Fig. 2. Neera sugar production

Conclusions

e A neera crystal process technology have been developed and published a patent titled “A process for the
production of sugar like granules from coconut sap (Neera) and crystals thereof” (E-12/1040/2018-CHE)

e The developed technology is transferred to Anamalai’s coconut producer company, Coimbatore and also
transferred to Pudukkottai farmer’s producer’s company, Pudukkottai for the total amount of Rs.2 lakhs.
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Biodegradable Packaging from Coconut Wood Powder

Research objectives

e To study the physio-chemical properties of coconut wood powder
e To optimize the binding materials and levels for development of coconut plate
e To study the function and degradation properties of developed coconut plate

Background of the research

During the Gaja cyclone 2018 more than 90 lakhs coconut trees were uprooted in the Cauvery delta region. These
coconut woods are used in the industries for fuel purpose and making furniture. The coconut wood powder
contains cellulose and hemicellulose materials hence the study was conducted to develop a biodegradable plates
from coconut wood powder.

Methods

Selection of binding materials, plasticizers, coconut wood powder, heating pan and edible wax for coating. Initially,
the coconut wood powder was sieved and the particles with 150micron meter is collected. The binding materials
and plasticizers were added with the powder. One 20-30ml of wood powder mix were taken and the plates were
made using heating pan. After heat pressing, the plates were coated with edible coating materials such as honey
bee wax, carnauba wax and other waxes

Outcome of the research

The plate has 150 to 200mm diameter, 1 to 1.5mm thickness and high moisture barrier coating layer. The coconut
tree powder plates will decompose easily in shorter duration. They will not affect environment. They can be used
in ice cream shops, fruit salad distribution counters and other snacks distribution centers. It has high mechanical
strength and easy processing method. Using double heating pan press 40-50 plates per hour can be made. The
heating temperature of the pan varied from 200 to 250°C.

Conclusions

e Easy degradable and eco friendly
e It has good mechanical strength and good moisture barrier properties.

Fig. 1. Biodegradable coconut plates
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Development of Pneumatic Operated Coconut Cubes Cutting Machine

Research objectives

e To design and develop pneumatic operated coconut cutting machine
e To evaluate the performance of coconut cubes cutting machine
e To analyse the shelf life of blister packed coconut cubes

Background of the research

A market demand for minimally processed fruits and vegetables has rapidly increased in recent years due to
consumers preference. The fresh cut coconuts has shelf life of 3-4 days in refregirated conditions. The pneumatic
technology has advantages of less noisy, clean, and needs smaller space for air storage. Hence an equipment and
technology is required for production of minimally processed coconut cubes and suitable packaging.

Methods

The pneumatic operated coconut cutter has pneumatic piston, cutting grids, platform, collecting tray, fluid valves,
compressor and control panel. The blister packaging material has T00mmx150mm size and 15x15mm product
holding cubes.

Outcome of the research

The pneumatic operated cutter is developed for cutting the coconut kernels, the cutter has pneumatic piston,
cutting blades, platform, collecting tray valves, compressor and control panel. This machine has cutting efficiency
of 90-95 % and consume less power. The capacity of the cutter is 5000 pieces/hour. The coated and uncoated
kernels were packed in blister packaging and stored at atmospheric condition and refrigerated condition for the
period of 28 days. Proximate analysis for packed coconut kernels was done on 7t", 14th, 215t and 28" days interval.
From the study, it is observed that the moisture content 49.36% of coconut meat which is coated with calcium
chloride and cinnamic acid, blister packed and stored under refrigerated conditions showed good results when
compared to other sample.

Conclusions

e Pneumatic operated coconut cubes cutting machine (capacity 5000 pieces)
e The shelf life of blister packed coconut cubes is 15 days

Fig. 1. Blister packed coconut Fig.2. Coconut cutter
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Development of Coconut Spread and Study its Characteristics

Research objectives

e To analyse the extraction yield of coconut milk at different conditions
e To optimize the process parameters for development of coconut spread
e To study the rheological characteristics of coconut spread at different conditions

Background of the research

Coconut contains saturated fatty acids, micro minerals and nutrients, which are essential to human health; hence
coconut is used in the globe, mainly in the tropical countries. Considering the demand for Ready to Eat (RTE) and
Ready to Cook (RTC) products in the market a new product has been developed, as “Coconut Spread”.

Methods

Different hydrocolloids such gelatin, guar gum, xanthan gum and gum acacia and emulsifier soy lecithin has been
used for optimizing the levels coconut spread. The milk is extracted from the microwave treated coconut and the
milk is pasteurized at 72°C for 15 sec for cream preparation.

Outcome of the research

Coconut milk is extracted from the microwave treated coconut and the milk is pasteurized at 72°C for 15 sec. The
hydrocolloids were added to the milk followed by homogenization at 10000 rpm for 10mins. The consistency index
of gelatin, guar gum, xanthan gum and gum acacia added coconut spread is recorded as 8.744 t019.22; 10.04 to
20.89; and 10.41 to 32.43 respectively. The colour value (L*, a* and b*) of coconut spread was measured as 78.19,
0.45 and 10.38 respectively. The pH, carbohydrate, protein, fat and energy value of coconut spread was found
as 6.55, 86%, 1.96%, 12.04% amd 460.2 kcal respectively. The water activity of coconut spread was varying from
0.97 to 0.96% and the moisture content of coconut spread ranged from 52.0 to 54.0%. The shelf life of developed
coconut spread packed in MPET and stored in refrigerated condition was estimated as 45 days.

Conclusions

e Developed a novel product from coconut which has similar quality characteriscts of other spreads available
in the market.
e Guar gum and xanthan gum added coconut spread has good acceptability and sensory value

Fig. 1. Coconut spread rheology Fig.2. Coconut spread
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Production of Spray Dried Tender Coconut Powder

Research objectives

e To produce tender coconut water in the powder form, which resembles the taste of fresh tender coconut
water on reconstitution.
e To enrich the nutrient content of the tender coconut water powder.

Background of the research

Tender coconut is having lot of benefits but it is susceptible to rapid deterioration once it exposed to ambient
conditions and loses its flavour. Once the coconut harvested from the bunch it loses its natural flavour within 24 to
36 h even in the refrigeration conditions. The best way to extend the shelf life of tender coconut water is to produce
it in powder form either by freeze-drying or spray drying.

Methods

The feed composition of spray drying includes 15% of Maltodextrin as wall material, 10% of tender coconut meat
and 3% sugar added to tender coconut water the final brix was maintained at 20°. The optimized inlet and outlet
air temperature is 155°C and 65-60°C respectively, with a constant feed rate of 1.5 ml/min.

Outcome of the research

The spray dried powder was amorphous in nature, free flowing and enriched with nutrient content. The nutritional
content of spray-dried powder includes protein 3.753%, fat 0.6% crude fibre 0.486% and has a calorie of
389 Kcal /100 g. The developed powder found to be highly hygroscopic in nature with moisture content of
4.506+0.718 and water activity 0.484+0.034. Due to high moisture and water activity makes powder highly
hygroscopic and need to be stored air-tightly. The spray dried tender coconut powders were diluted 1g, 1.5g&2g
in 5 ml in water and subjected for sensory evaluation. The optimized dilution concentration was fixed to be 2 g of
spray dried tender coconut water powder in 5 ml of water, since it scored higher value in sensory.

The present work claims to be enriched with protein content, so in order to ensure the presence of amino acids, the
spray dried tender coconut water powder was subjected to amino acid analysis. In TCW powder, amino acids found

Fig. 1. The amino acid profile of TCW powder
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to be around 5.012 mg/g along with essential amino acids like histidine, methionine, isoleucine, phenylalanine
and leucine. The tender coconut water is rich in arginine, alanine, cysteine and serine, whereas in TCW powder the
presence of cysteine, valine, leucine and serine were not detected, which may be destroyed due to exposure to high
temperature. In TCW powder, alanine and leucine found majorly around 2.38 mg/g and 1.14 mg/g respectively.
These amino acids have the capability to increase the endurance level of athletes and helps in burning the fat.
Further, tender coconut water is known for its richness in electrolytes composition, which is responsible for many
health benefits. It serves as oral rehydration fluid, mineral drink with therapeutic properties and isotonic beverage.

Conclusions

e This study reveals that tender coconut powder can be developed by spray drying and maximum nutrients,
flavour and taste are retained as fresh tender coconut water.
e Developed TCW powder is rich in nutrients and retained maximum amino acids and minerals. The TCW

powder around 2g/5ml resulted good sensory scores near to fresh coconut water
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Bioactives Infused Chips from Coconut

Research objectives

To optimise a technique for the effective infusion of curcumin in coconut slices

To develop a nutrient-rich coconut chips with high consumer acceptability

To study the changes in colour values, nutritional and textural characteristics during storage of curcumin-
infused coconut chips

Background of the research

There is an enormous market demand for the creation of novel snack food which is nutritious, healthy and
tasty. Curcumin possess high therapeutic and functional value. The demand for RTE snack foods with functional
properties is constantly increasing. Incorporation of bioactives in RTE snack foods will enhance the functional and
quality attributes of the product.

Methods

Osmotic solution was made using lukewarm water (50°C) containing 0.75% turmeric powder (w/v), 0.1% ascorbic
acid (w/v), 25% sugar (w/v) and 2% salt (w/v). For effective infusion, sample to solution ratio was maintained as 1:5.
Osmosis was followed by tray drying at 70°C for 6 h.

Outcome of the research

Initial trials were conducted by varying the concentration of osmotic solution and osmosis time. Ascorbic acid (0.1%)
was added for improving the shelf life and to prevent rancidity of the product. Following conclusions were made:
Infusion of curcumin was less when concentration of turmeric powder is less than 0.75%. At higher concentrations
of 1%, the end product was bitter in taste; binary solution containing 20% or 25% sugar and 2% salt was suitable
for developing curcumin infused coconut chips with higher overall acceptability. In all other concentrations, the
product was either too sweet or salty; osmosis time has an effect on final product only when the concentration
of turmeric powder is higher than 0.75%. Based on sensory test, hot water blanching was optimized for product
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Steam/ Hot water blanching
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Removal of coconut slices from osmeotic solution
»
Drying
E 5
Packaging

Fig. 1. Curcumin infused coconut chips Fig.2.  Process flow chart curcumin nutri chips
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development and storage studies were conducted. Coconut chips were initially processed by toasting, frying,
solar drying, microwave drying, rotary oven and tray drying. Toasting and oil-frying of coconut slices induced non-
enzymatic browning reactions and caramelization and gave an unacceptable product with greasy texture. Coconut
slices were baked in a rotary oven at 100°C for 1 h. The end product was crispy but caramelized which was unfit for
consumer acceptability. Microwave dried samples were crispy with good sensory attributes except color. In Solar
drying, 36 h was required to obtain a final crispy product. Tray drying was found to be more suitable for developing
coconut chips with high sensory attributes. Based on 9- point hedonic scale sensory analysis sample containing
(25% (w/v) sugar, 2% (w/v) salt, 0.75% (w/v) turmeric powder and 0.1% (w/v) ascorbic acid) was optimized for
developing curcumin-infused coconut chips.

Conclusions

e Metallized LDPE or retort pouches were found to be the suitable packaging material for curcumin-infused
coconut chips.

e During storage, a significant decrease in curcumin content and colour values were observed. Peroxide
and FFA values increased during storage. Results of sensory analysis concluded that consumption of RTE
curcumin-infused coconut chips could serve as a healthy snack food.
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Development of Millet Icecream

Research objectives

e Todevelop anovel processing method for the extraction of milk from millets comprising of major millets and
sorghum.
To develop a process for the non-dairy frozen product such as ice cream from millet milk.
To get lactose free millet ice cream fortified with vegan source of omega fatty acid in the form of hard and
soft-serve.

Background of the research

Ice creamis a popular dessert throughout the world. It is an attractive, delicate and nourishing food which is adored
by people of all groups. The dairy industries are more interested to produce low fat ice cream. A trend with less
fat content in dairy ice cream for production with nutraceutical and functional properties is increasing. Ice cream
faces the problem of high fat content. Least expensive commercial dairy ice creams contain minimum 10% fat
and the maximum overrun of 120%, while the premium commercial brands have double the fat which is 18% and
half the overrun of 25 to 50%. Frozen dairy products contain about 200 calories per cup. Even half a cup of fat-
free frozen yogurt with artificial sweetener has about 80 calories. This offers an opportunity for development and
commercial manufacture of reduced fat ice cream that can fit easily into the dietary guidelines for people suffering
from lifestyle disorders.

Methods

The present invention relates to a novel process for the millet-milk and non-dairy millet ice cream, which comprises
(a) selection of finger millet and sorghum from major millets (b) malting at 26 to 28°C and mashing at 65 to 95°C
of selected millets (c) filtering the extracted millet-milk and its addition to non-dairy cream with other functional
ingredients (d) ageing at 4 to 5°C for 4 to 6 hours (e) freezing the chilled millet-milk ice cream base up to -5 to
-12°C and (f) hardening until the temperature reaches -18 to -28°C and dispatched at below -19°C (g) in the other
process, the chilled millet-milk ice cream base filled into ice cream dispenser and dispatched at-15 to -18°C in the
form of soft serve ice cream.

Outcome of the research

The millet-milk effectively functioned as a replacer for dairy fat and lactose sugar in ice cream.
Millet ice cream achieved from the present process is low-fat, high-energy, less-air, high-solid with additional
health benefit from omega fatty acids.

e Substitution of millet-milk does not alter the taste, mouth feel or other sensory properties; this was the
ultimate target of the research in non-dairy ice cream.

e The present process has excluded the addition of stabilizers and emulsifiers resulting in enhanced viscosity,
mouth feel, without the gumminess and dryness.

e The coarse crystal formation due to heat shock is prevented in the product owing to the ability of the millet
milk to control the temperature fluctuation within the product thus ensuring that the product maintains its
sensory and textural quality during storage and transit period.

Conclusions

e The presentinvention particularly relates to a process of obtaining non-dairy ice cream using millet milk in
the form of “Fresh millet milk” and “Millet milk powder”.

e The nutritional properties and health benefits of ice cream are lactose free, low fat, high fibre sources with
high nutritional value. The millet milk can be used to replace conventional dairy milk without evidently
affecting the quality of ice cream
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Table 1: Nutrients Comparison with ICMR Recommended Dietary Allowances (RDA per day)

. Ref. Man Boys Girls
Nutrients Ic'ev'c'::tm (20-39 yr.) '?;:)":‘9";‘:;‘ (1012 yr) | (10-12yr)

Net Energy kcl 199.01 8.57 10.47 9.08 9.90
Protein g 1.225 2.04 2.22 3.07 3.03
Visible Fat g 6.25 25 31.25 17.85 17.85
Calcium mg 183.0 30.5 30.5 22.87 22.87
Iron mg 16.92 99.52 80.57 80.57 62.66
Retinol mg 58.5 9.75 9.75 9.75 9.75
Thiamine mg 4.7 391.66 470 427.27 470
Riboflavin mg 0.2 14.28 18.18 15.38 16.66
Niacin-equivalent mg 0.2 1.25 1.66 1.33 1.53
Pyridoxine mg 0.1 5 5 6.25 6.25
Folic acid mg 7.85 3.92 3.925 5.60 5.60
Magnesium mg 149.6 44 48.25 124.66 93.5
Zinc mg 0.83 6.91 83 9.22 9.22
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Development of Resistant Starch Rich Gluten-free Bars as
Functional Food for Celiac Disease Patients

Research objectives

e To extract the foxtail millet starch and prepare resistant starches from isolated starch
e To characterize the chemical, functional and structural properties of resistant starches (RS)
e To develop gluten-free bars with different types of RS and analyze its quality characteristics

Background of the research

Celiac disease is an auto-immune disorder and is caused by gluten intake in individual having gluten intolerance.
The only effective & available treatment is strict adherence to a gluten-free diet throughout life (Caponio et. al., 2007)

Methods

Carbohydrate, protein, fat, ash, moisture & crude fiber - AOAC (2002); resistant starch — Englyst et al. (1997); SEM,
XRD, FT-IR, gel filtration chromatography were used for characterization

Outcome of the research

Foxtail millet starch was modified by annealing (AS), ultra-sonication (US) and a combination of the two treatments
(annealing and ultra-sonication (AUS) or ultra-sonication and annealing (UAS)). In vitro digestibility, stability (Acid,
shear and freeze-thaw stability) and structural properties were evaluated. Ultra-sonication prior to annealing had
a predominant effect on resistant starch 3 (RS3) level (UAS-45.59%). Among the modified starches UAS with 45%
of RS3 exhibited superior resistance to acidic (0.94), shear (0.68) and lower freeze-thaw stability (63%). Chemical
modification by acid hydrolysis followed by succinylation of foxtail millet starch showed an increased enzymatic
resistance providing a greater RS4 (18.19 %). In vitro studies have confirmed that sonicated starch exhibited the
highest cholesterol binding capacity at both pH 2.0 (1.86 mg/g) and pH 7.0 (3.12 mg/g). Debranching of foxtail
millet starch using (Pullulanase, & 3-Amylase) and complexation with different vegetable oils (Groundnut oil,
coconut oil) resulted in an increase in the resistant starch 5 (RS type-5) content. Pullulanase debranching of
starch and complexing with coconut oil (PBCO) showed an increased enzymatic resistance providing a greater
RS (21.24 %) which may be due to the formation higher amount of amylose - lipid complexes that are resistant to
enzymatic digestion. Seven formulations of gluten-free cereal bars were prepared with or without resistant starches.
Control bar (CB) with 0% RS, ingredients such as buckwheat, peanut, nuts (almond and cashew), cocoa powder,

Fig. 1. Foxtail millet starch Fig. 2. Gluten free cereal bar
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jaggery was optimized for the bar preparation. Experimental bars (EB) was prepared with the same formulation of
CB with 5% RS3(EB1), 10% RS3(EB2), 5% RS4(EB3), 10% RS4 (EB4), 5% RS5 (EB5), and 10% RS5 (EB6). Results clearly
indicate that cereal bar prepared by RS was liked slightly to moderately at all stages of storage study for moistness,
crunchiness and chewiness. Similarly there was no significant effect of storage on protein content of cereal bars
during storage which was ranged between 10.79 to 11.84%.

Conclusions

e RS rich cereal bar may increase dietary fiber, calcium and iron intake in the celiac patients hence can be
used as functional food product.

e Incorporation of RS in foods may also help against conditions such as obesity and chronic diseases such as
type 1 diabetes and cardiovascular disease.
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Development of Nanofiber Incorporated Hydrogel as a 3D Scaffold

Research objectives

e To develop of nanofiber incorporated hydrogel as 3D scaffold for skin tissue growth
e To evaluate of in vitro 3D tissue constructed using nanofiber incorporated hydrogel scaffold with that of
nanofiber and hydrogel scaffold

Background of the research

This project intends to take synergetic advantage of conventional scaffolds in the form of hydrogels and nanofibers
and thereby it overcomes the limits of individual scaffolds. To accomplish this objective, the work aims at developing
a composite scaffold from hydrogels and nanofibers and thus mimics the physical and mechanical properties of
natural extra cellular matrix of cells.

Methods

Optimizing the scaffold preparation conditions to form individual nanofiber and hydrogel scaffolds. Optimizing
processing conditions to form nanocomposite scaffold by incorporating nanofibers and hydrogels and its
characterization.

Outcome of the research

First of its kind attempt were made for simultaneous processing of electrospinning and spraying using a dual
nozzle, while one nozzle dedicated for nanofiber formation and another one for spraying hydrogel solution under
air pressure, to integrate nanofibers and hydrogels and form 3D scaffold. These 3D nanocomposite scaffolds were
characterized for its swelling, degradation, morphological, chemical and mechanical properties. Nanofibers with
average diameter of 800 nm were effectively incorporated in hydrogel matrix. Results indicates, that the increase in
the hydrogel content increased swelling and degradation rate, while reducing Young's modulus and thus increased
the flexibility of 3D nanofiber-hydrogel composite scaffolds.

Additionally, in order to make this scaffold more biologically active, two food bio-actives, resveratrol and curcumin
are incorporated in the nanofiber and hydrogel, respectively for synergetic effect. Resveratrol encapsulated in
nanofibers is optimized to release it in a sustained manner and curcumin encapsulated in hydrogel for fast release.
Processing conditions were optimized for effective encapsulation of resveratrol at different concentration in PCL:PEG
nanofibers. Randomly aligned nanofibers with average diameter of 575 nm were produced up to 10% of resveratrol
loading. Incorporation of resveratrol increased the antioxidant activity of nanofibers which is advantageous for
therapeutic and wound healing application. Sustained release of resveratrol up to 100 h is confirmed from in vitro
release study. Further it's physiochemical, mucoadhesive property and mechanical properties were evaluated.

Fig. 1. Nanofiber incorporated hydrogel 3D scaffold for skin tissue growth
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Fig. 2. Tensile strain- stress curve of nanofiber and hydrogel incorporated scaffolds

Mechanical properties of the hybrid scaffold are optimized to meet the mechanical property of natural skin. The
developed 3D nanofiber incorporated hydrogel scaffold will further be evaluated for its cell growth compatibility

through in vitro cell culture.

Conclusions

e Both polyphenolic compounds are known for its potential benefits including, antioxidant and oxidative

stress release properties making it suitable for 3D scaffold
e Faster release of curcumin helps to promote the healing process and sustained release of resveratrol will

support the healing process
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Nanopatterning for the Production of Instant Foaming Soluble Coffee

Research objectives

e To develop a methodology for the stabilization of microbubbles in foamed coffee extract by the
self-assembly based nanopatterning technique
To develop of spray-freeze-drying process for the drying of foamed coffee extract
To characterise nanopatterned microbubbles and study the foamability & aroma profile of the dried soluble
coffee powder

Background of the research

This work intends to address the limitations associated with the present state-of-art related to the production of
instant coffee of standard aroma quality. This work aims at accomplishing the above objective by integrating the
two approaches, i.e. nanopatterning and spray-freeze-drying (SFD, a low temperature process) to obtain the syn-
ergistic advantages.

Methods

Optimization of feed and process parameters for establishing spray-freeze-drying. Design and fabrication of an
integrated system for the high pressure foaming and spray-freeze-drying and standardization of methodology;
study of transient characteristics, foamability, foam stability and bubble size distribution of coffee foam using the
Dynamic Foam Analyzer.

Outcome of the research

The optimization studies on SFD showed that the 40% coffee feed resulted in porous microstructure as revealed
by SEM analysis and superior aroma quality demonstrated by the retention of the lowest boiling character impact
coffee of roasted coffee brew, acetaldehyde (20°C). The developed integrated system includes a semi-automated
arrangement for the spray-freezing process. The product developed using this system depicted voids in its
microstructure thus confirming the internalization of nitrogen gas used for the gasification of coffee feed solution.
The study revealed that a higher foamability is achieved at the lowest coffee solid content, medium gas flow rate
and longer foaming time. Formation of self-assembly of molecules at air-water interface is responsible for the
micelle formation and this phenomenon increases the foam stability and helps in the nanopattern formation.
Coffee oil follows similar trend like commercial non-ionic surfactant and it shows the surface activity with
reduction in surface tension from 42.39 mN/m to 34.43 mN/m with increase in concentration. Through this analysis
critical micelle concentration for coffee oil was calculated as 0.03%. At this concentration coffee oil shows better

Fig. 1. Self-assembly of polar and non-polar components found in coffee oil responsible for the formation of micelle
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Fig.2. Morphology of the spray-dried and spray-freeze-dried
coffee powder (a) without foaming and (b) with foaming

foamability as well as less rate of bubble coalescence as 0.3Tpm/sec and maximum foam height. To prove the
surface-active nature of coffee oil, hydrophilic-lipophilic balance (HLB) value was calculated and it was confirmed to
be in the range of 10-11 which can be used as water-in-oil emulsifying agent in food and pharmaceutical industries.
FE SEM analysis showed that formation of small micelle of size 6-8nm. Further formation of nano-pattern was
confirmed by Cryo-SEM and TEM analysis.

Conclusions

e Coffee oil is used as a surfactant while drying coffee extract using different drying techniques such as
spray-drying, freeze drying, spray-freeze drying and refractance window drying.

e Among all the drying techniques spray-freeze drying was found to be most promising technology for the
production of instant foaming soluble coffee powder
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Development of Low Gl Granola Bars Prepared Using Sucrose Alternatives

Research objectives

e To develop a nutritionally rich chocolate coated granola bar with low glycemic index
e Toinvestigate the impact of sucrose replacement with various sucrose alternatives on the glycemic response
of the prepared products

Background of the research

For the production of any type of confectionery based snack bar such as granola bar apart from cereals, nuts, rai-
sins, chocolate and ingredients, sucrose is added for taste and consistency. Sucrose increases the Gl of the product
and hence the blood glucose level also increases. Sucrose alternatives that have proven low Gl values include: co-
conut sugar, fructooligosaccharide (FOS) and inulin.

Methods

Sucrose alternatives were dissolved in water and the syrup was made. At this stage, butter was added and mixed
well until completely melted. Barley flakes and groundnut bits were added to the chocolate syrup and mixed well.
This mixture was then transferred to a plate, rolled out uniformly, and cut into bars.

Outcome of the research

Granola bars were prepared using barley flakes, groundnut bits, cocoa powder, sucrose and/or sucrose alternatives
(coconut sugar, fructooligosaccharide and inulin). After the preliminary trials, five different formulations of granola
bars were prepared. Apart from sensory acceptance, nutritional composition, energy values and glycemic responses
(glycemic index, Gl and glycemic load, GL) of the bars were evaluated. Physico-chemical properties and sensorial
acceptance of granola bar made with coconut sugar and fructooligosaccharide were in par with those made with
sucrose. Results showed that there was no significant variation found in carbohydrate content and calorific value
of granola bars made with coconut sugar and sucrose. However, these values were found to be higher in granola
bars made with coconut sugar followed by sucrose, FOS, inulin and without sucrose. Sensory analysis showed
that granola bars made with FOS, coconut sugar and sucrose had excellent consumer acceptability. Factors such
as variety of raw material, degree of pre -processing, preparation technique s, extent of processing and amount
of product consumed can greatly affect rate of carbohydrate digestion and glycemic response of the prepared
products. Further, all formulated granola bars, except with inulin were intermediate moisture foods. Gl of all five
formulations of granola bars was less than 55; ranging between 51-54.9, corresponding to low glycemic food.
Granola bars with coconut sugar had high GL (= 20), while bars prepared with FOS, inulin and without sugar were
in the medium range (> 10 to < 20). Thus, all prepared granola bar formulations were under the low Gl category.
Importantly, the bars rich in protein and fiber contents with high energy values utilized as an excellent snack.

Fig. 1. Sensory evaluation of formulated granola bars (a) Fig. 2. In-vitro starch digestibility of formulated granola
visual and textural (b) taste and aroma bars

Annual Report 2018 - 19



Research & Development

Conclusions

e With emerging focus on development of low Gl snacks, this research provides an excellent idea focusing on
the use of sucrose alternatives (derived from natural sources) in food formulations

e Further, this work has explained the potential of sugar alternatives and its impact on physico -chemical
properties, sensory properties and glycemic response
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Conductive Hydro Drying through Refractance Window Drying — An Alternative
Technique for Drying of Lactobacillus plantarum

Research objectives

e To study the effect of different combinations of prebiotic materials for drying of L. plantarum powder using
RW drying and freeze drying (FD)

e To evaluate drying characteristics of synbiotics and their effect on physical properties and encapsulation
efficiency (EE)

e To compare RW drying technique FD in terms of cell viability during storage and stability under simulated
oral Gl conditions

Background of the research

Dehydration of probiotic foods has been recognized as an efficient way to stabilize probiotic organisms and to extend
its shelf life. Though other drying methods such as fluidized bed drying, vacuum drying, spray drying, and freeze
drying are used for dehydration of probiotic foods, several cases reported that inactivation or loss of viability of
probiotic organisms due to thermal stress, hydric stress, high operational pressures, and/or sticky nature of product.

Methods

Prebiotics were taken in three different combinations: (i) FOS and WP (2:1), (ii) FOS and MD (2:1), and (iii) FOS,
WP, and MD (2:0.5:0.5). Furthermore, cell concentrate of L. plantarum (NCIM 2083) was mixed with prebiotics at a
probiotic- prebiotic ratio of 1:3 (w/w) and concentration at 50% (w/ v) with sterilized double distilled water.

Outcome of the research

Properties of RW dried synbiotic powder were investigated and compared with freeze dried (FD) samples. Moisture
content of synbiotic powder produced by RW drying ranged between 5.25% and 6.51% with corresponding water
activity of 0.4070 at 30.94 °C and 0.4352 at 30.92°C, respectively. Whereas in FD synbiotic powders moisture content
values ranged between 5.84% and 6.75% with corresponding water activity of 0.4017 at 27.26°C and 0.4278 at
30.22°C, respectively. RW dried synbiotic powder showed better flowability and porous flaky structures in its
surface morphology.

Results showed that FOS:WP:MD (2:0.5:0.5) has higher %EE in both drying techniques. %EE of RW dried L.
plantarum ranged from 88.05% to 93.29% and it was lower than that of FD (89.62-95.74%), but not significant.
Thus, the cell viability was achieved better at the ratio of FOS:WP:MD (2:0.5:0.5) when compared to other two
combinations. During storage, the reduction in survival of L. plantarum can be described by first-order reaction
kinetics. It was observed that resistance to survival loss differed among drying techniques which used for
encapsulation of probiotics on prebiotic matrix. RW dried synbiotics exhibited higher probiotic cell inactivation
rates (0.0657 day-1 storage at 4°C and 0.0768 day-1 at RT) when compared to FD synbiotics (0.0609 day 1 storage
at4°Cand 0.0729 day-1 at RT) for 35 days storage. Survival studies showed that at intestinal conditions there was a
significant reduction in cell viability of FD synbiotics and RW synbiotics.

Fig. 1. Fig. 2.
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Conclusions

RW dried synbiotics showed acceptable probiotic viability and stability under simulated oral-gastrointestinal

conditions
A new approach, RW technique has significant potential for drying probiotics with acceptable quality,

reduced production cost, processing time, and energy utilization.
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Influence of Spray-drying Conditions on Microencapsulation of Fish Oil and Chia Oil

Research objectives

e To investigate the influence of outlet temperature in the range 50-65°C of spray drying on the oxidative
stability of microencapsulated chia oil and fish oil using whey protein as a wall material

e To evaluate the emulsion stability, powder morphology, oxidative stability, and encapsulation efficiency (EE)
for the developed capsules

Background of the research

Spray drying is the most common method adopted for microencapsulation and has the advantage of producing
free flowing powders. Drying times are shorter and particle sizes are better controlled. However, unsaturated fatty
acids are prone to thermal oxidation and spray drying is a HTST process. Since the residence time is very less in the
drying chamber, cautious control of the outlet temperature can facilitate retention of the bioactivity of compounds.

Methods

Two separate oil-in-water emulsions were prepared as dispersed phases (15%, w/w) in a continuous phase of
distilled water having tween 80 (3%, w/w) as emulsifier. After gentle stirring, whey protein (15%, w/w) was added
to the emulsion as a wall material (30% TS) and homogenized at 20,000 rpm for 10 min.

Outcome of the research

In the spray drying process, variation of outlet temperatures significantly influences the microencapsulation
efficiency of fish oil and chia oil. Oil sprayed at 55°C showed maximum encapsulation efficiency and minimum
peroxide value. FTIR spectra of the capsule proved the presence of PUFA in all encapsulated samples. The spectra
of microcapsules and unencapsulated samples followed the same trend, implying no interaction between the wall
and core. Size of particles were found to be 5.04 um and 3.89 um for chia oil and fish oil powders, respectively; the
surface showed blowholes indicating a shell structure with smooth surface.

Fatty acid profile of samplesindicated a considerable retention of essential fatty acids in both oil powder samples.
In Fish oil, 32.46 and 13.64% of DHA and EPA, respectively were observed before spray drying. After spray drying,
these values reduced to 30.58 and 12.48% respectively. spray drying helped to retain the maximum amount of fatty
acids. Oil release was 8.24 and 7.36% for encapsulated chia and fish oil, respectively. Higher release was due to the
presence of SO on capsules, which was readily available for peptic enzymes in stomach. To mimic the digestion
process, first, the release was done in SGC followed by SGIC. Higher oil release was observed in the sequential

Fig. 1. Morphology of encapsulated chia oil powder  Fig. 2. Morphology of encapsulated fish oil powder
obtained at outlet temperature of 55°C obtained at outlet temperature of 55°C
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process rather than in SGC alone which could be due to higher degradation of wall material by pancreatin (amylase
and trypsin) that hydrolyses both protein and carbohydrates, resulting in the formation of large pores and, changing

the structure of capsules, simultaneously releasing oil.

Conclusions

e EE was found to be higher as 80 + 3.01 and 80 * 4.10% for chia and fish oil powders, respectively at 55°C

outlet temperature
e Maximum release in Gl conditions were observed, indicating that the capsules were more stable under

acidic conditions and that maximum oil would be available for absorption in the intestine
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Development of B-Carotene Aerosol Formulations Using Modified Spray Drier

Research objectives

e To develop B-carotene inhalable powders through a modified spray drying process
e Toapply spray dried powders through pulmonary system as alternative to gastro-intestinal absorption
e To supplement the developed [3-carotene powders for critically ill patients

Background of the research

Pulmonary delivery system takes advantage of reaching regions with large surface area, enormous blood supply
and thin epithelium membrane of 0.2 to 0.5 um that help in rapid delivery of nutrients. Supplementation of active
compounds through the pulmonary delivery system avoids the GI metabolism where compounds tend to lose
their activity due to high acidic conditions and the action of digestive enzymes.

Methods

Feed solution was prepared with three different core to wall ratios (1:10, 1:25 & 1:50) with 10% solid content and
solution was sprayed using modified spray drier

Outcome of the research

The conventional spray dryer nozzle was replaced with a nebulizer. The core (-carotene) to wall (HPBCD) ratio
was varied (1:10, 1:25 & 1:50) to determine its effect on physical properties, aerosolization and morphology of the
powders. SEM images of particles confirmed formation of spherical particles with porous surface, having geometric
diameter between 2.9 to 3.8 um. The particles exhibited low density and excellent flowability. Core to wall ratios
showed narrow range of mass median aerodynamic diameters of 3.02, 2.82 and 2.85 um for 1:10, 1:25 and 1:50,
respectively. Around 73-81% of powder was emitted from the dry powder inhaler for all core to wall ratios.

Thein-vitro release of $-carotene inhalable powder was studied with TRIS buffer for 12 h. Diffusion release pattern
was found for all core to wall ratios but the ratio strongly affected the rate of release of -carotene. It was found that
in 1:50 formulation powders, the release was slow and sustained as compared to other formulations, and the release
was found to be via diffusion. This approach can be used for developing a range of bioactive inhalable powders for
dry powder inhalation applications. Also, the results of XRD indicated that HPBCD has significant influence on the
transformation of crystalline to amorphous nature of 3-carotene in aerosols.

Thus, the development of [-carotene inhalable powder by modified spray dryer is helpful in achieving the
required aerodynamic properties. By using this method nutrients can be supplemented through lungs in the form
of aerosol for effective absorption of the same in blood. This approach can be used for developing a range of
bioactive inhalable powders for dry powder inhalation applications.

Fig. 1. Particle size, shape and morphology of developed
[3-carotene powder. (A) 110, (B) 125 and (C) 150 core to wall ratios
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Fig. 2. In-vitro release of developed {3-carotene powder of
different core to wall ratios

Conclusions

e Aerosols developed using the modified spray drying process showed good flowability and lower particle
density with desired morphology.

e The implementation of current approach could help to overcome limitations of spray drying and spray
freeze-drying and could help in pharmaceutical applications to achieve desired MMADt.
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Improvement of Bioavailability for Resveratrol Through Encapsulation in
Zein using Electrospraying Technique

Research objectives

e Tostudy the effect of nanoencapsulation of resveratrol in polymer matrix through electrospraying technique
e To study its impact on bioaccessibility of resveratrol

Background of the research

While there are many techniques like nanospray drying, nanoprecipitation, coacervation and freeze drying are
available for nanoencapsulation of bioactives in polymer matrix, electrospraying is a convenient method for
heat liable bioactive compounds encapsulation and has proven potential for various drug/nutraceutical delivery
systems development

Methods

Electrospraying feed solution was prepared by dissolving zein in 80% ethanol with continuous stirring. 5% of zein
solution was selected based on previous studies for the production of nanoencapsulates. Resveratrol was added to
the zein solution at different weight ratios, 1:50, 1:20, 1:10 and 1:05, and the solutions were electrosprayed.

Outcome of the research

Resveratrol has proven antioxidant, anticancer, anti-inflammatory and cardioprotective effects. However, poor
water solubility, low bioavailability and UV light sensitivity hinder its usage in food applications. Encapsulation
of resveratrol can help to overcome these problems. In this work, encapsulation by electrospraying was adopted,
owing to the possibility of obtaining spherical and nano-sized particles at room temperature. This study proved that
resveratrol can be efficiently encapsulated with zein without modifying its native form. Size of nanoencapsulated
particles obtained ranged from 230 — 330 nm. Nanoencapsulation through electrospraying process yielded 68.49%
encapsulation efficiency at 1:50 resveratrol to zein w/w%. Stability and release kinetics of nanoencapsulated
resveratrol under simulated gastrointestinal conditions were studied. Nanoencapsulated resveratrol showed better
stability and sustained release profiles as compared to the unencapsulated form. Nanoencapsulated resveratrol
remained chemically stable during both gastric and intestinal digestion. No significant change in resveratrol
quality was observed based on UV absorption. At the end of 2 h exposure in SGF, only 35% of resveratrol was
released from 1:50 formulation. But when exposed to SIF at pH 6.8, sudden increase in resveratrol release of up
to 62% was observed. Similar rise in release % was observed in all the other formulations (1:20, 1:10 and 1:05) as
well. Additionally, nanoencapsulated resveratrol showed increased permeability of 1.15 fold in ex-vivo dynamic
engineered small intestinal system which in turn relates to improved bioavailability. Prepared nanoparticles can be
used for oral administration by incorporation into food products or in tablet form.

Fig. 1. Accumulative release at the end of SGF for 2h followed by SIF for 2h of free resveratrol,
resveratrol loaded in zein nanoparticles at 1:50, 1:20, 1:10 and 1:05 (wt/wt %)
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Fig. 2. Intestinal absorption of nanoencapsulated (1:50) and unencapsulated resveratrol

Conclusions

The prepared nanoparticles showed sustained in-vitro release profile and ex-vivo studies conducted using
a dynamic gastro-intestinal system showed improved permeability of nanoencapsulated resveratrol.

Thus, such nanoparticles can be used for oral administration of resveratrol in the form of tablets or by
incorporating them into suitable food systems.
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Design and Fabrication of Customized Foods using 3D Printing

Research objectives

e Todesign and develop a customized food 3D printer
e To study printability of non-printable egg and its post-processing
e To formulate composite flour from indigenous ingredients and development of 3D printed snack

Background of the research

This work presented a comparative study on the effect of 3D printing on EY and EW and application of its phys-
io-chemical properties in additive layer manufacturing. Similarly, the 3D printed snack was developed from fibre
and protein rich indigenous composite flour.

Methods

Various printing parameters like material composition, nozzle diameter, nozzle height, extrusion rate and printing
speed have been optimized using the developed extrusion-based food 3D printer

Outcome of the research

It was found that addition of rice flour had a significant effect on textural and rheological characteristics of printing
material supply that aids in printing process. Optimized conditions for achieving desired printing of EY material
supply (EY 1:2) was found to be 600 and 800 mm/min printing speed at 180 rpm motor speed using 0.84 mm
diameter nozzle at an extrusion rate of 0.005 cm3/s. At these optimized conditions, the printing process yields 3D
objects of good precision and high resolution with adequate bonding between the layers. Printed egg fractions can
be post-processed by steaming and baking each involving multiple process variables that would have implications
on the nutritional quality of the product. Both steaming and baking was found to be acceptable with a small
deviation in taste and shape retention. Steamed samples retained its shape possessing a tough texture due to the
effect of rice flour and elastic nature of yolk. On the other hand, microwave cooked samples were lighter in weight
and expanded due to rapid evaporation of water from material supply. Thus, this study explored the potential
applications of 3D printing in development of newer egg product with desired sensory attributes. Similarly, the
optimized conditions for composite flour are as follows: nozzle diameter of 0.84 mm; nozzle height of 0.63 mm;
printing speed of 2400 mm/min; extruder motor speed of 300 rpm. It is evident that apparent viscosity decreases
with increasing shear rate, explaining the viscoelastic nature of the material supply (Hadde & Chen, 2019). It is
important to note that non-Newtonian shear thinning characteristics of the material supply are ideal for food 3D
printing by extrusion. Post-processing of the 3D printed snacks resulted in structural changes in the 3D printed
food. Microwaved samples absolutely resembled the unprocessed samples in appearance.

Fig. 1. 3D printed egg fractions a) egg white b) egg yolk
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Fig. 2. Different post-processed samples from composite flour a) raw printed sample
b) Deep fried sample c) Hot air dried + fried sample d) microwave dried sample

Conclusions

e Non-printable egg was converted into printable form and post-processing studies concluded that

baked 3D printed egg was acceptable
e 3D printed snack was developed from composite flour. With proximate analysis of the end product, the
snack was confirmed to possess high protein and fibre content. Therefore, the formulated snack can be

consumed regularly to complement to daily dietary needs.
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Effective Utilization of Bio-waste from Small Onion for Food Processing Application

Research objectives

e To extract bioactive compounds from small onion bio-waste and incorporate it into various food products to
improve its nutritional and functional properties

Background of the research

Processing of the onion is the prime step for increasing farmer’s income and regulating prices. It generates large
quantity of waste. Consequently, the discarded waste needs resources for its management. Moreover, lot of
nutrients also remain unutilized due to this. The project was undertaken to utilize the hidden value of the onion
processing waste and generate additional income for onion farmers with Waste to Wealth axiom.

Methods

Different onion waste streams were collected and initially analysed for the proximate composition. The waste
streams were analysed for its direct applicability in food system. The waste stream powders were mixed with re-
fined wheat flour in different proportions and analysed for flow, functional and pasting properties. Further, the
waste stream flours were used for the development of wafer, soup mix and seasoning mix. The products were ana-
lysed for quality parameters and their formulations were optimized. Application of the onion peel was also studied
to extend the shelf life of tomatoes.

Outcome of the research

The proximate composition of onion waste showed that the peel contains highest amount of crude fibres (55.97%)
and ash content (22.20%). Whereas the flower is found to hold 22.36% protein and 5.25% fat. Similarly, the flower
showed highest amount of antioxidant activity and total phenolic content. The sugar profile of the waste streams
showed the water extract of petiole contain highest amount of glucose whereas alcohol extract contains highest
amount of fructose in the peel. Moreover, the waste streams were analysed for the fatty acid profile and phytochemical
analysis and revealed the presence of essential fatty acid and range of phytochemicals. The analysis of the flour mixes
showed that the substitution of refined wheat flour with onion waste powder lessen flowability of flour mix. Though
the functional properties like swelling capacity, water absorption, oil absorption and waster solubility showed
positive changes with respect to increase in the substitution, the color, pasting properties and composition changed
significantly affecting the quality of developed product. Developed products viz. wafer, soup mix and seasoning

Fig. 1. Overall flowchart for onion waste utilization
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Fig. 2. Proximate composition of onion waste

mix exhibit good quality parameter at the substitution of 20%, 30% and 22% respectively. The developed products
exhibited superior sensorial acceptability in comparison to the respective commercial samples. The application of
onion peel as a preservative for tomato showed that the onion peel releases the volatile compounds during the
storage which changes the relative gas composition in the proximity of tomato. The change in gas composition may
be the reason for the reduced respiration and the prolonged shelf life of 36 days at ambient condition.

Conclusions

e The onion waste streams are good sources of phytochemicals, essential fatty acids and hence has potential
to be applied in food systems

e The onion waste streams can directly be substituted in different foods upto 30% based on the sensorial
preferences
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Development of Tomato Flavoured Paper Strips

Research objectives

e To extract flavouring and colouring compounds from tomato
e To develop tomato flavoured paper strips
e To evaluate quality and shelf life of the developed tomato flavoured paper strips

Background of the research

Tomato is highly perishable and possess varied properties depending on the variety. Hence, there is a
need to develop a technology to process all varieties to a uniform level to deliver a product with consistent
sensory attributes. Meanwhile, the product should also be convenient to use and easy to pack and store.

Methods

The tomato oleoresin extracted from fresh tomatoes using liquid - liquid extraction was used for flavour and
colour. Then a proper combination of sugars, acids and extracts was optimised to imitate tomato taste and without
compromising strip properties. With the optimised composition, pectin and gelatin based tomato flavoured paper
strips were prepared and quality evaluation was carried out and compared with tomato powder. The strips were
dissolved in water to assess the physicochemical properties and rheological properties. The release profile of the
products with respect to acids, sugars and lycopene content was studied and compared with that of tomato powder
by dissolving products in water. The sensory quality was evaluated by incorporating tomato flavoured paper strips
in soups and its sensory attributes were compared with that of soups made from tomato powder. Accelerated shelf
life study and cost estimation were carried out for the developed product.

Outcome of the research

The highest values of protein, ash and carbohydrate were exhibited in the order of gelatin based strips >pectin
based strips > tomato powder respectively. The viscosity of gelatin based strips dissolved in water was lesser than
that of the pectin based strips and tomato powder slurry. Shear stress-shear rate graph was plotted and curves of
strips were fitted to Herschel-Buckley model. The pectin based strips are more applicable to food products with high
viscosity such as ketchup whereas gelatin based strips can be recommended for low viscosity food products such as
soup, rasam etc., The release profile study pointed out that there was a decrease in pH, increase in TSS and increase
in percentage absorbance with time. Both the strips showed controlled release of sugars, acids and lycopene. The
lycopene content of pectin based strips and gelatin based strips was about 3.26+0.05 and 3.49+0.05 mg/g of sample.
Thickness, GSM, drying yield and entrapment efficiency was higher for gelatin based paper strips than the pectin
based paper strips. Based on Q,, value calculated during the accelerated storage study, the shelf life was estimated
as 225 days for pectin based strips and 96 days for gelatin based strips. The estimated selling price of pectin and
gelatin based strips of the 5x5 cm? area was Rs.1.96 and Rs.1.90 respectively.

Fig. 1. Tomato flavoured paper strips
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Fig.2. Proximate composition of tomato flavoured strips in comparison to tomato powder

Conclusions

e Thetomato flavoured paper strips possesses enhanced lycopene content, extended shelf life and controlled
release of the incorporated compounds
e The product has provisions for customisation depending on the application
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Development of Non-Dairy Synbiotic Food to Ensure Food Safety and
Combat Hidden Hunger Deficiency

Research objectives

e Toscreen efficient probiotic isolates of genera Lactobacillus, Streptococcus, and Leuconostoc from indigenous
sources and develop probiotic consortium
To develop and validate synbiotic product using RTR technology using non-dairy based substrates.
To determine the effectiveness and efficacy of probiotic intervention in ensuring food safety.

Background of the research

Selection of strain(s) with potential probiotic properties plays a major role in the success of the non-dairy probiotic
products. Taking into account the potential substrates with comparatively more micronutrients and the different
conditions under which LAB strains may be challenged for “functional performance,” development towards synbi-
otic food is put forth.

Methods

Microbial techniques and in vitro studies to test the probiotic functions of the isolates will be adopted. Optimization
of fermentation process conditions for synbiotic product and its quality evaluation. Food safety assessment studies.

Outcome of the research

Isolated and characterized three probiotic bacterial and one yeastisolate from coconut sap and probiotic consortium
formed. The isolated probiotic strains Lactobacillus casei RV-M191, Lactobacillus paracasei RV-M192, Lactobacillus
plantarum RV-M194 and Pichia manshurica RV-M193 and its nucleotide sequencing has been submitted to NCBI
genbank and accession numbers obtained (https://www.ncbi.nlm.nih.gov/nucleotide/). Developed probiotic drink
with matured coconut water (MCW). Pre-treatments with flash pasteurization (FP) and radio-frequency (RF) of
MCW shows greater effect on reduction of enzyme activity and microbial activity. In-vitro tests for the developed
drink was performed to study the probiotic effect. Good antibacterial activity observed against S.aureus and E.coli
with highest inhibition zone of 16 mm & 21 mm respectively. The probiotic drink found have greater functional
properties when analysed for secondary metabolites. Compounds such as L-cysteine, cycloserine, succinic acid,
tabun, nicotinic acid, decanoic acid, periciazine, propionic acid, styramate, captopril, estrone, metopon, glycine,

Fig. 1. Fruit flavoured probiotic matured

. Fig. 2. NaCl tolerance test of LAB strains
coconut water drink
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ethoxyquin, prolintane, acetic acid, L-tyrosine and serine has been reported during LC/MS screening. The probiotic
drink found to be rich in essential amino acids among which valine, lysine and methionine was observed in higher
concentration. Apart from this other essential and non-essential amino acids such as L-aspartic acid, L-glutamic
acid, L-histidine, glycine, threonine, arginine, alanine and phenylalanine. Storage study at 4°C for 28 days proves
that drink was stable with very small changes in physicochemical, sensory properties and microbial load at the
end of 28t day. Probiotic ice-lollies with added natural flavours and natural colours were also developed. Also the
obtained probiotic grains after development of drink has been freeze dried and made suitable for further use in
food.

Conclusions

e Isolation of new strains of yeast and bacteria with probiotic properties.
e Developed fruit flavoured probiotic coconut water drink and probiotic ice-lollies.
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Development of Sensor for Quality Evaluation of Coconut Oil

Research objectives

e To develop a biosensor for confirmative test of virgin coconut oil
e To develop a capacitive type sensor for the detection of peroxide value of coconut oil
e To Validate the developed sensor with conventional methods.

Background of the research

Virgin coconut oil (VCO) is opt for adulteration with coconut oil due to its cost. Diglyceride is the only parameter in
VCO which can be used to identify adulteration with coconut oil. The existing analytical techniques used to detect
the diglyceride content are based on HPLC and NMR.

During storage oils become rancid due to thermal oxidation and this can be expressed as peroxide value. Existing
methods used for peroxide value are FTIR, DSC and titration methods. However, these methods are complicated
and time-consuming.

Methods

An enzyme based amperometric biosensor was developed and the process parameter pH, gelatin concentration,
potential between electrodes and percentage of glutaraldehyde were optimised. An empirical relationship
was developed between different concentration Diglyceride content with the output current in the developed
biosensor. Devloped biosensor was validated with HPLC method A capacitance sensor was developed for the
detection of peroxide value. Preliminary study was conducted for optimization of voltage and frequency. An
empirical relation was developed between the current and peroxide value. The developed sensor was validated
using titration method.

Outcome of the research

The process parameters optimization results revealed that pH 7.0, 45 mg of gelatin concentration, -0.4V potential
between electrode and 2.5% glutaraldehyde concentration was optimum for detection diglyceride content in VCO
using developed biosensor. The sensor validation study showed results with standard deviation less than 1 and the
precision (CV%) value was found to be 0.15 and 0.1 for the first day and 7" day respectively. The detection limit

Fig. 1. Design of capacitive type sensor Fig. 2. Schematic diagram of the biosensor
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Fig. 3. Setup for biosensor for detection of diglyceride with three electrode system

was found to be 2 ppm to 1200 ppm of diglyceride concentration and detection time was 2-3 minutes per sample.
For the capacitive type sensor an empirical relationship was developed between the peroxide value and the
capacitance with a regression coefficient of R?=0.97. The validation of the model was done by titration method.
The precision value for capacitive type sensor and titration was 8% and 9.88% respectively. The detection limit was
found to be minimum 0.1 meq/kg of peroxide value with detection time of 3-4 min per sample.

Conclusions

e The increase in adulteration in VCO with CO showed increase in the diglyceride content correspondingly
increasing output current in the three electrode biosensor system. Three electrode biosensor can be
converted to a screen printed electrode for better convenience.

e Theincrease of peroxide value showed decrease in capacitance value which implies Lower the capacitance
it indicates lower quality of oil.
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Industrially Applicable Process for Brown - Idli Rice and Health Benefits

Research objectives

e To develop industrially applicable process for “Brown - Idli Rice” from selected organic traditional varieties.
e Toidentify best variety for Brown - Idli rice production.
e To carry out GCMS study for bioactive compounds for health benefits.

Background of the research

The present global trend is consumption of whole grains especially, brown rice. However, texture of brown rice
is chewy and harder. In order to make an alternate way of consuming brown rice but, with more probiotic and
nutraceutical effect, this work was taken up.

Methods

Traditional varieties (TVs) selected were Jeeraga Samba (JS), Karung Kuruvai (Ka.Ku.), Kullakaar (Ku.), Mapillai Samba
(MS) with control of CR 1009-High yielding variety (HYV). Study of soaking conditions, preparation of Raw Brown Rice
(RBR), Partially Parboiled Brown Rice (PPBBR) and Fully Parboiled Brown Rice (FPBBR) were taken up. Comparative
study of Idli texture, taste, chemical constituents and GC-MS study were carried out.

Outcome of the research

The soaking conditions for PPBBR was identified as 12 (J.S.), 24 (Ka,Ku. & Ku.), 16 (M.S.) and 14 hours (CR 1009) by
cold soaking. Maximum number of Idlies were observed in Ka.Ku. resulting in 100 Idlies/1 kg of PPBBR, compared to
70 Idlies in RBR. The total amylose increased in PPBBR and FPBBR than in RBR by about 3%. Insoluble amylose was
higher in TVs compared to HYV. Insoluble amylose is associated with aged rice and hence these TVs must be having
the capacity for achieving the ageing in a faster manner. The softest texture of Idlies were observed in PPBBR Idlies,
in Ka.Ku.(1143.4 g.hardness). The PPBBR yielded the best Idlies and the suitability was in the order of Ka.Ku.>M.
S>Ku.>J.S. So far no study has been carried out on Kullakaar for GCMS. The bioactive compounds present in Kullakaar
brown rice has high medicinal properties that exhibit the functions such as antioxidant, hypocholesterolemic,
antiandrogenic, antimicrobial, antidiabetic, anti cancer, anti asthma and diuretic.

Conclusions

e The process for brown rice —idlies is Industrially applicable.
e The Ka.Ku. brown rice Idlies are have high protein, high fiber, yields max. no. of idlies per kg of PPBBR and
has high medicinal value.
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Identification of Sustainable Technologies for Value Chain Development of Jackfruit

Research objectives

To design and develop gadgets for on-farm and industrial level pre-processing of freshly harvested Jack fruit
To develop protocols and technologies for extending the shelf life of preprocessed and processed Jack fruit
and its value addition

e To extract and identify nutraceuticals components from seed and fruit by-product

Background of the research

Post harvest losses in jackfruit is around 2000 crores. Maximum loss is occurring on the field level due to non-
availability of on farm processing equipment’s. As of now very limited industries are available for processing the
jackfruit and most of the industries focus on the bulb and seed, which is making up of the 40% of the weight of the
fruit. The remaining portion of the jackfruit are underutilised or used as animal feed. So the work is focusing on the
utilisation of fruit and waste.

Methods

The present study was focused on developing a jackfruit peeling machine. After initial determination of the physical
and textural properties of the jackfruit, the various parts and sections of the jackfruit peeler were designed. The
system consisted of penetrating shaft, handle, blade and table. The machine was developed for jackfruit peeling
and coring and its performance was evaluated. the chemical composition of all the parts of jackfruit i.e. bulb,
strand, seed, rind and core and an approach was made to incorporate different parts of jackfruit rich in dietary
fibre to Indian flat bread, pasta, tart and cookies. The proximate composition and functional properties of various
part of jackfruit showed a good scope of utilization of the by-products from jackfruit for healthy food product
development. Jackfruit cone was developed using bulb, seed and strand flour at different proportion with addition
of Maida, sugar and butter. Sensory characteristics like, texture, flavor, aroma and taste were evaluated.

Outcome of the research

The weight percentage of parts of jackfruit were, bulb 30-35%, strand 20-25%, seed 12-15%, rind 25-30% and core
7-10% on an average. Proximate analysis of different parts of jackfruit showed that jackfruit is rich in fibre content
(highest in core part, 32%) and a good source of protein (highest in seed part, 15%). The jackfruit and wheat flour
formulation was in the range of, fruit 0-30%, strand 0-10%, seed 0-10%, rind 0-10%, core 0-10% and wheat 50-100%
to get acceptable flat bread.

Fig. 1. Graphical abstract of work
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Jackfruit cone was developed using bulb, seed and stand flour at different proportion with addition of maida,
sugar and butter. Sensory characteristics like, texture, flavor, aroma and taste were evaluated. It was observed that
cone prepared by adding up to 75% of Jackfruit bulb flour gave better quality of cone. The seed flour added in the
range of 25-50% have good acceptability, whereas strand flour exhibits bitter in taste more than 25% blending with
other flour.

Conclusions

e Jackfruit cone was developed using bulb, seed and stand flour at different proportion with addition of
maida, sugar and butter.
e Identfication and extraction of bioactive compounds from the jackfruit waste.
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Utilization of Rice Bran Wax as Edible Coating and its Effects on
Shelf Life Extension of Tomato

Research objectives

e To purify and characterize the rice bran wax collected from the oil refinery
e To standardize rice bran wax edible coating emulsion
e To study the effect of rice bran wax coating on shelf life of tomato

Background of the research

Rice bran wax is a hard yellowish to brownish wax obtained as a by-product of the dewaxing process in bran oil
refining, composed of mixtures of fatty alcohol esters and fatty acids. It shows similar characteristics like carnauba
wax and can serve as a substitute in fruits and vegetable coating. Refined rice bran wax is a versatile potential raw
material with different level of food applications including an edible coating on fruits and vegetables. Edible coating
is an effective method for its shelf life extension and which can be safely eaten with the fruits and vegetables. This
project aims to study the effect of rice bran wax coating on shelf life of tomato.

Methods

Procurement of crude wax, refining and characterization of refined wax. Homogenized the mixture of wax,
polysorbate 80 and distilled water at 18000 rpm for 10 min for the preparation of different concentration of
emulsion (5%,10%,15% W/V). Storage studies of wax coated on tomatoes with different mixture.

Outcome of the research

From 100 g of crude rice wax around 37 g of refined rice bran wax was obtained. The purity of refined rice bran wax
was determined and observed some similarities with carnauba wax. Thus carnauba wax can be replaced with rice
wax. The porous structure of refined wax is due to elimination of oil content and unsaponifiable materials. Presence
of 28 different free fatty acids were observed in LC/MS-MS analysis. 10% w/v of wax coated tomatoes showed
better shelf life of 27 days than the rest combinations and observed that when wax concentration increases the
effect on shelf life is decreasing.

Fig. 1. Rice bran wax and its morphology
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Fig. 2. Rice bran wax coated on tomatoes

Conclusions

10% w/v wax coated tomatoes showed least variations in all these parameters as compared to the rest combinations
and the ANOVA shows no significant difference on different combination of rice bran wax coating at different storage
days. As far as the shelf life concerns it can be concluded that 10% of the wax coating is better. Since there is no
significant difference in different combination of rice bran wax coating on storage days, 5% coating emulsion can be
preferred. Even though dip coating has unevenness in the coating, the thickness of the 10% coating was found to
be 2.88 um.
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Structural, Thermal and Rheological Properties of Shallot Powder as a
Source of Thickening Agent

Research objectives

e Tostudy and analyse the structural, thermal and rheological properties of shallot powder of different
particle sizes as a thickening agent
e To study and compare effect of shallot powder with commercially available thickeners

Background of the research

Particle size of shallot flour greatly influenced its compositional, structural, rheological and thermal properties.
Present research studies the properties of shallot powder as a new source of thickening agent.

Methods

Shallot powder (Allium cepavar.aggregatum variety) was prepared and sieved into particle sizes as <180 um (sample
A), 180 um (sample B) and 250 um (sample C). These samples were analysed for compositional properties using
AOAC methods, rheological properties by analysing its effect of concentration (0.5%, 1.0%, 1.5% and 2.0% (w/w)),
temperature (20, 30, 40, 60 and 80°C), pH (4, 7 and 10), freezing (-20°C) and dynamic change in temperature (15-
95°C). SEM and DSC revealed structural and thermal properties, respectively. Low fat (LF) mayonnaise was prepared
using shallot flour sample, whose properties were compared with full fat (FF) mayonnaise and LF mayonnaise
supplemented with commercial thickeners.

Outcome of the research

Proximate composition showed higher carbohydrate content and lower protein in sample A. Ash, fat and moisture
was unaffected by sieve size. Physicochemical properties and functional properties increased with decrease in
particle size and was higher in sample A, whereas, bulk, true density was lower and aw was unaffected by particle
size. Rheological properties revealed Non-Newtonian, shear thinning behaviour of all samples with flow behaviour
index (n) <1 and coefficient of determination (R?) >0.90, using power law model. Consistency index showed direct
relation with increase concentration and pH of all samples, while indirect relation with increase in temperature.
Examined rheological parameters were higher for sample A. Pasting and thermal properties also showed enhanced
peak, final, setback and breakdown viscosity and holding strength for sample A, whereas peak time, temperature,
thermal transition temperatures (T, T, and T¢), change of enthalpy (AH) was lower. LF mayonnaise with sample A
showed improved rheological, physicochemical, textural and sensory properties than FF mayonnaise and other LF
mayonnaise samples.

The properties of sample A are better over other samples, which can be attributed to its property of lower particle
size having higher surface area for exposing functional group binding site with water. This concludes application of
shallot flour as thickener in various food products.

Fig. 1. Formulatted Mayonnise
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Fig. 2. Graphical abstract

Conclusions

e Proximate, physicochemical, functional and rheological properties increased with decrease in particle size
and it was found to be higher for sample A (<180 um). Sample A showed enhanced pasting properties.

e Color, Texture, rheology and sensory acceptance of Low fat (LF) mayonnaise with shallot powder (sample
A) was comparable with full fat mayonnaise.
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Estimation and Isolation of Protein and Fatty acids from Silkworm pupae
(Bombyx mori) and Incorporation in Food Systems

Research objectives

e To study the proximate composition of silkworm pupae powder and isolation of protein and fatty acid
components from silkworm pupae.
To incorporate the isolates obtained into selected food systems based on commercial interest.
To study the nutritional and physiochemical properties of the developed food product, focusing on sensory
attributes and consumer acceptance.

Background of the research

“Entomophagy” generally known as insect as human food.

There are around 1900 edible insect species in the world (Beetles, crickets, termites, silkworm etc.)

China practicing silkworm pupae as a food in fried or boiled form.

Silkworm pupae were thrown as waste material after reeling the silk which was rich in protein, minerals and
fatty acids.

e From“waste to health” concept this nutrients can be utilized as alternative source of food.

Methods

e Silkworm pupae powdered and extracted protein and oil.
e Amino acid, minerals and fatty acid profile were analysed using Amino acid analyser, ICP-OES, LC-MS/MS.

Outcome of the research

Silkworm pupae contain 42% protein and 35% of fat content.
Three different protein extraction methods were carried out viz., (i) aqueous extraction method, (ii) alkali
extraction method and (iii) acid-alkali pH shift method to determine the best method giving maximum
protein content and yield. Among the above three methods acid-alkali pH shift method was found by the
best extraction method with 90.12% protein and 40% yield, respectively.
Silkworm pupae protein has essential amino acids such as phenyl alanine, valine and lysine.
Silkworm pupae oil is rich in unsaturated fatty acids like MUFA and PUFA with good quality parameters.
Silkworm pupae protein was incorporated in chocolate which is named as “Choco Silk” which is a novel
protein rich product with high amount of protein content 17.3%.

e Chocossilk with 15% formulations with 15.22% of silkworm pupae protein scored good sensory attributes.

Conclusions

e Silkworm pupae oil was rich in unsaturated fatty acids can be an alternative to replace other edible oils
e Silkworm pupae after reeling the cocoon is thrown as the waste which by the silk industry can be utilized
as best nutritional source for future food.
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Enhancement of Fructo-oligosaccharides Yield and Productivity from Yacon Tuber
(Smallanthus sonchifolius) using Solid State Fermentation

Research objectives

e To evaluate the physicochemical properties of yacon root powder

e To enhance the productivity of Fructooligosaccharides (FOS) content in yacon using B-fructo furanosidase
produced through solid state fermentation (SSF)

e Toseparate & purify FOS and to screen the FOS content to analyze its prebiotic activity

Background of the research

In recentyears FOS has gained commercial importance though the main drawback of FOS production is that its yield is
relatively low ranging from 55-60% which is obtained by transfructosylation process. Conventionally FOS separation
is achieved through size exclusion chromatography, ion exchange resins, nano-filtration, activated charcoal and
yeast treatments. Therefore, this study was focused on enhancement of FOS which is a functional component in
yacon root by using enzyme B-fructofuranosidase with low economic inputs and with high production yield.

Methods

The identification of physico chemical properties of yacon root powder was done followed by the enhancement of
FOS content using yacon sucrose content as a substrate and B-fructofuranosidase as catalyzing enzyme with the
application of SSF to enhance the FOS extraction yield. Separation of FOS from yacon root was done using activated
charcoal by optimizing the independent process parameters assigned by D-optimal mixture design method.

Outcome of the research

Physico-chemical characteristics and nutritional composition of yacon root powder were studied. Enhancement of
FOS content was achieved in yaconroot. Toincrease the content 3-fructofuranosidase along with transfructosylation
activity which was obtained from SSF displayed 55 U/litre at 120 h. FOS intensification process occurred in same
reaction using sucrose as donor saccharides and yacon FOS content as acceptor saccharides at 50°C with pH 5.5
for 18 hr compared to control for enhancement without any additional agents. From UV- Spectrophotometer, FTIR,

Fig.2. Yacon root

Fig. 1. SEM image of fructooligosacchride
from yacon root powder
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TLC and HPLC analysis confirmed a two-fold increase in FOS. FOS separation from yacon root was achieved using
activated charcoal. D- Optimal experiment design has formulated the independent variables for the separation
of FOS; based on design the maximum absorbed monosaccharide removed were 0.252 mg/ml at (85/15) water/
ethanol (v/v) combination. Then, desorption of FOS recovered displayed the best combinations when made using
0.157 mg/ml at (90/10) water/ethanol (v/v) solutions with eluent 70/30 for removal of oligosaccharides. In first
stage of separation (monosaccharide) charcoal with ethanol interaction played vital role, while in second stage
of separation (oligosaccharides) interaction between ethanol and water showed much significant effect than
charcoal was observed due to absorption of oligosaccharides in the previous step. Prebiotic activity of obtained
FOS showed good effect towards probiotic microbes on its growth behaviour.

Conclusions

e Enhancement of FOS content was achieved in yacon root with low economic inputs.
e [-fructofuranosidase obtained from SSF plays a vital role in the enhancement of FOS content in yacon root.
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Ultrasound Assisted Extraction of Pectin from Tomato Waste

Research objectives

e To study the enhanced extraction technique utilizing different novel technologies (UAE; MAE; OHAE; UAME
and UAOHE) for pectin extraction.
e To study the impact of these techniques on yield and characteristics of pectin

Background of the research

Pectin is present in the majority of plant cells however the source used for pectin extraction are mainly restricted to
apple pomace and citrus fruit peel at commercial level. Owing to the fact that conventional extraction can lead to
wastage of large amount of solvents, energy, time leading to environment pollution. There has been an increased
demand as well as focus on green novel technologies for extraction of important plant components.

Methods

Tomato peels were dried at 60°C followed by milling to particle size <600 microns. Further, it was conditioned
with distilled water with solid-to-liquid ratio of 1:50 g/ml. The pH of this solution was maintained at 1.5. Extraction
techniques such as ultrasound, microwave and ohmic heating were used as well as their combination with
ultrasound was used to extract pectin (UAE, MAE, OHAE, UAME and UAOHE). And quality parameters such as
degree of esterification, Galacturonic acid content, Pectin color, pectin structure by FTIR as well as SEM analysis for
the extracted pectin samples were conducted.

Outcome of the research

The extracted pectin yield ranged from 9.30 to 25.42 %, highest for MAE to lowest for OHAE. Also, there was very
less difference in the yield of MAE and UAME extracted pectin, but at the cost of major difference in degree of
esterification 59.76+0.70 and 73.33+£1.76 %, respectively. In addition, all the pectin extracted under optimized
conditions was having acceptable purity, [Galacturonic acid (GalA) content ranged from 675.8+11.31t0913.3+20.50
g/kg of pectin]. FTIR analysis confirmed the presence of functional groups in the finger print region of identification
for polysaccharide in all the extracted pectin. According to obtained results, UAME can be considered as better
green extraction technology in terms of extraction yield as well as in quality of pectin compared to the other
treatments used. Therefore, results suggest that UAME can be used as efficient pectin extraction method from
tomato processing waste.

Fig. 1. Extraction kinetics of Pectin
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Fig. 2. Extraction of pectin by ultrasound, microwave, ohmic heating and their combination

Conclusions

e Lower energy ultrasound followed by microwave extraction can give better results in terms of quantity and
e Pectin extracted from tomato peel can be used as food additives as they are high methoxyl pectin.
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Integrated Coconut Processing Unit for Continuous Removal of Shell, Testa
Coconut Water and Dicing of Coconut Meat

Research objectives

e To design and develop a machinery for integrated coconut processing line (1000 nuts/day) - Sorting unit
(200 nuts/h), De-shelling cum paring unit with coconut water collection, Copra Paring unit and Coconut
meat/copra cutting/dicing unit
To evaluate the performance and workout the cost economics of the developed integrated processing line
To set up a pilot scale integrated coconut processing plant

Background of the research

Automation plays an important role in the processing sector. The drawbacks such as high investment, additional
manpower, time consumption, low efficiency machinery and unavailability of machinery for some unit operations
were commonly facing by coconut processors. The available methods adopted for the process of grading,
de-shelling and pairing, cutting etc are either manual or semi automatic and labour intensive. To overcome these
problems, the project aims at the development of new and improved machinery for each unit operation which are
fully automated, power operated and integrated as a complete coconut processing line.

Methods

Objective 1: An integrated coconut processing line which includes, development of sorting and grading unit,
de-shelling unit, paring unit for fresh coconut meat & copra, coconut water collection unit and
coconut meat/copra cutting unit.

Objective 2: Theintegrated line and the machinery developed will be evaluated for the performance (at laboratory
and coconut farm-Field trail) and cost economics for the developed machinery will be worked out.

Objective 3: An integrated pilot scale coconut processing plant will be set up for demonstration and training to
the stakeholders.

Outcome of the research

Performance evaluation of de-husking machine was carriedout successfully and engineering properties of de-
husked coconut were measured. It was noticed that engineering properties significantly varied with type and variety

Fig. 1 Experimental setup of coconut water collection unit
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Fig. 2. Coconut water analysis

of coconut. Laser based coconut de-shelling proto type designed and developed. Troubleshooting of machine
and automation are in progress. Mathematical approach has been used to grade (sort) the coconut. Fabrication
was done and preliminary experiments were conducted. Experimental setup of coconut water collection unit was
fabricated and analyzed the quality of filtered coconut water. From the study it was noticed that filtration and UV
treated sample has shelf life of up to 20 days with minimum changes in its characteristics whereas, control sample
has up to 4 days. Changes in color, pH, TSS, titratable acidity, browning index was noticed throughout the shelf
life. At day 20, total microbial counts exceeded the acceptable limit of <5000 cfu/ml except filtered and UV treated
sample. Fabrication of paring machine has done.

Conclusions

e Fabrication of water collection unit (experimental setup) and coconut sorter was done successfully and
evaluated its performance. By treating coconut water with spun+sediment filter and UV treatment for
14 s holding time can preserve the coconut up to 20 days at refrigerated (6°C) storage condition. Laser
based coconut de-shelling proto type model was developed and modification would be carriedout for
further work.
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Development of Nonthermal Plasma for Liquid Food Sterilization

Research objectives

e Todesign and develop, an atmospheric pressure non-thermal plasma (NTP) system for sterilizing liquid food
products.

e To study the effect of different plasma intensity on the sterilization of milk in terms of physicals and chemical
stability and microbial loads.

Background of the research

Plasma has been employed for several useful applications and one such useful application is sterilization. Extensive
literature survey reveals that only handful of studies have been carried out on the NTP system development and
the application of NTP for the sterilization of liquid foods. Changes in consumer preferences has led to increased
research in non-thermal processing techniques in order to make safe and ‘fresh like’ products with increased organ-
oleptic properties

Methods

The developed system consists of plasma chamber, planner electrodes, transformer, voltage regulator, dielectric
barrier material and power connection cables. The electrodes will be placed in fixed distance to maintain the space
between them and to generate uniformly glowing plasma in the given area of plasma zone.

Outcome of the research

A low-pressure cold plasma system with provision for sterilization of liquid foods at atmospheric pressure was
developed. The plasma chamber and the glass tube are constructed in such a way that the liquid food passes
through the plasma plume in a thin layer between the two electrodes. The exposure time and the intensity of the
plasma produced are regulated by the flow meter and the voltage regulator. Additionally, provisions are provided
for supplying gases other than air for producing different reactive species. It is planned to determine the effects of

Fig. 1. Nonthermal Plasma System for Liquid Food Sterilization
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these variables in controlling the microbes (E. Coli) on the milk. Evaluation of physical appearance is the starting
point for these plasma treated milk, since any change in color may indicate a possible chemical reaction with food
composition. The quality parameters such as color, nutritional profile and microbial loads of the treated and control
samples can be measured using standard procedures. As there is no chemical residue present after the treatment
on the food surface, it is considered as green technology and there won't be any negative environmental impact or
risk on environment due to this non thermal plasma treatment in liquid foods.

Conclusions

e Designed and developed a cold plasma system for liquid food sterilization.
e A method for sterilization of milk through plasma technology
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Effect of Low-pressure Plasma on Chlorpyrifos Reduction in Tomatoes

Research objectives

e Toinvestigate the effect of cold plasma on chlorpyrifos reduction
e To study the physicochemical properties of treated tomato

Background of the research

In the rapidly growing world population, the need for sustained production of agricultural commodities increases
which in turn necessitates the use of a wide range of pesticides including insecticides, fungicides, and herbicides
in the crop cultivation. However, commodities from crops subjected to chemical pesticides are suspected as carri-
ers of the applied pesticides and their residues even after primary and secondary processing. Consumption of the
commodities with residual pesticides will cause adverse chronic and acute diseases and disorders which have to
be addressed with strict attention.

Methods

Uniformly sized tomatoes of the same variety (Marutham) were procured from the local market, Thanjavur, India.
Tomatoes applied with three initial pesticide concentrations ranging from 0.6-0.8 ppm were subjected to DBD
plasma of 2-5 W for the exposure of 4-6 minutes. The plasma treated and control samples were examined for the

concentration of pesticide and the physicochemical attributes.

Outcome of the research

The effect of non-thermal dielectric barrier discharge plasma on chlorpyrifos reduction and physicochemical
changes in tomato was explored with a range of process and product variables. The plasma treated and control
samples were examined for the concentration of pesticide and the physicochemical attributes. The maximum
reduction of 89.18% in the pesticide concentration was observed with 5 W at 6 minutes, which might be due
to the intensified reactions of oxidative plasma species. This was further confirmed by GCMS analysis, and the
predominant metabolite of chlorpyrifos degradation, 3,5,6-trichloro pyridinol (TCP) was identified in the treated
sample.The physicochemical attributes except TSS and pH were also significantly (p<0.05) influenced by the plasma
treatments. Tomato color index (Tl) was enhanced while firmness, bio yield point, carotenoids, and total phenolic

Fig. 1. Plasma exposure on tomato
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Fig. 2. Pesticide reduction in tomato

contents were decreased considerably after plasma treatment. Thus, the cold plasma would be a promising non-
thermal technique to degrade and reduce the organophosphate pesticide chlorpyrifos in tomatoes.

Conclusions

e The study investigates the potential of cold plasma technique to reduce the pesticide contaminant in the
perishable commodity, which would result in a safer as well as intact freshness product.

e Theprocessconditionsi.e., the plasma power of 5W and the treatment time of 6 minutes displayed maximum
pesticide reduction would be efficient as well as economical to consider this method of decontamination
as a feasible pretreatment
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Development of Mobile Solar Hybrid Dryer for Coconut

Research objectives

e To design and develop mobile solar hybrid dryer for coconut
e To evaluate the performance of hybrid solar dryer
e Tostudy the drying kinetics and quality of dried coconut

Background of the research

Coprais the an important product from coconut in which the fresh coconut is dried from an initial moisture content
of 55% (wet basis) to a level below 10%, essentially 6-7% (wet basis) to concentrate the oil content. For this, the
commonly used methods are sun drying, kiln drying and by using solar dryers. This study mainly focused on design
and development of hybrid solar energy dryer for copra drying.

Methods

The hybrid energy solar greenhouse dryer unit has a poly house made up of poly carbonate sheet and consists of 4
nos of tray racks for keeping the products, 6 nos of Infra-Red (IR) lamps, hot air blower, solar panel, control unit and
exhauster. Inverters and batteries are fixed for uninterrupted power supply. Programmable Logic Controller is fixed
for controlling the temperature and Relative Humidity in the solar dryer.

Outcome of the research

The coconuts were broken in to two halves and placed in the dryer trays. The initial moisture content of the coconut
was found to be 49.1% (wet basis). During the night time the IR lamp was used for the continuation of drying process.
In the drying study, the moisture removal was found high in the early hours of drying and the drying rate was found
to be lower at the subsequent falling rate period. Totally, It took 96 hours to bring down the moisture content of the
coconut to 7.28% (wet basis). The drying characteristics of H,O, and CI2 treated coconuts were calculated. The initial
moisture content, colour (L), water activity (a, ) of the treated samples were recorded as 49.1% and 52.52%; 71.41 and
70.87;0.98 and 0.97 respectively. Among the treatments H202 treated sample was good in maintenance the quality
of coconut during drying. The final moisture content, colour, water activity, ash content (%) of the treated sample
after 72-96 hrs of drying is measured as 7.28 and 7.44%, 30.34 and 28.86; 0.56 and 0.52; 0.58 and 0.54 respectively.
The heat utilization factor of dryer and drying chamber efficiency is calculated as 0.84 and 31.13% respectively.

Conclusions

e Solar hybrid dryer capacity 900 coconuts per batch
e Higher thermal efficiency and less drying time
e Safe and hygienic method of drying

Fig. 1. Hybrid dryer coconut moisture ratio Fig.2. Hybrid dryer
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Design of Solar Photovoltaic powered Cold Storage System

Research objectives

e To design a solar powered cold storage system for fruits and vegetables
e To control the temperature and humidity for fruits and vegetables under different operating conditions
e To test and demonstrate solar powered cold storage system

Background of the research

Developing 2TR prototype cold storage system (PSCS) with solar power and PCM to overcome the post-harvest
losses and avoids the power supply interruption in the cold chain.

Methods

e Studies on the physico- chemical properties, textural (firmness) and microbial quality of fruits and vegetables
at selected different storage conditions
Based on the preliminary data, design and fabrication of 2TR prototype cold storage system (PSCS)
Evaluation of the PSCS for extending the shelflife of fruits and vegetables

Outcome of the research

Work done using different cold storage conditions to find out optimum storage temperature and relative humidity
of fruits and vegetables
Potato:
e Shelf life study of freshly harvested potatoes stored at different temperatures (Ambient temperature, 20°C,
8°C & 4°C) for seventeen weeks
e Water content, pH, soluble solids, reducing sugars, protein, texture and color are maintained even for
seventeen weeks when stored under 4°C
Tomato:
e Shelflife study of freshly harvested tomatoes stored at different temperature and RH combinations (Ambient
temperature, RH 55%)(20°C & 80%)(15°C & 67%) (8°C & 63%)
e Shelf life of ripened tomatoes can be extended to more than 15 days when stored at 20°C and 80% RH
Mango:
e Ripened mangoes were procured and stored at four different environmental conditions (Temperature:
Ambient; 20°C; 12°C & 8°C).
e Mangoes stored at 12°C have the extended shelf life of more than 3 weeks

Fig. 1. Drawing of fabricated prototype solar cold storage (PSCS) system
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Fig. 2. Fabricated prototype solar cold storage (PSCS) system

PSCS:

Based on these input a Prototype Solar Cold Storage (PSCS) system was fabricated and evaluated. The efficacy
of the fabricated 2TR PSCS system was tested with different conditions viz., PSCS system without solar and PCM
(without power failure), wihout solar and PCM (with power failure), with solar, with PCM and with both solar and

PCM.

Conclusions

The fabricated PSCS maintained the required temperature for four hours with the PCM. It was found that the
PSCS required further modification for maintaining the temperature for longer duration with solar energy. The
modification with PCM material is under progress.

— K1
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Design and Development of Decorticator for Millets (Foxtail Millet)

Research objectives

To study the engineering properties of foxtail millet.

To design and develop a decorticator machine for foxtail millet.
To evaluate the developed decorticator for its performance

To work out the cost economics of the developed machine.

Background of the research

Decortication or dehulling is an important unit operation in processing of millets. Present research is aimed at the
design and development of a new and improved millet decorticator for foxtail millet to achieve higher efficiency.

Methods

Engineering properties of foxtail millet (Setaria italic L) seeds were evaluated as a function of seed moisture content
(9.8 to 21% (w.b.)). The standard design procedures were adopted for design of various elements (components)
such as hopper, knurled rolls, rubber rolls, air blower and grader/separator. The developed machine was tested for
performance evaluation for foxtail millet HMT-100-1 variety at different moisture content per cent (w.b.) (10, 12, 14
and 17), with three different types of knurled rolls (diamond, angular and straight knurled rolls) and three different
feed rates of 100, 200 and 300 kg.h™".

Outcome of the research

Increasing moisture content was found to increase length, width and thickness, arithmetic mean diameter,
geometric mean diameter, aspect ratio, sphericity, surface area, volume, 1000 grain mass, angle of repose and static
coefficient of friction, while decrease in bulk density, true density and porosity. All the properties except length,
thickness and aspect ratio showed linear relationship with moisture content in the range of 9.8 to 21% (w.b.). The
maximum decorticating efficiency and cleaning efficiency of 82.24% and 82.47% was obeserved for 12 % moisture

Fig. 2. Performance evaluation of the
Fig. 1. Decorticator for foxtail millet developed decorticator for foxtail millet
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content (w.b.), diamond type of knurled roll and 100 kg.h™" feed rate. Similarly maximum head yield of 97.82% and
minimum broken per cent of 2.18 was observed for 12% moisture content (w.b.), diamond type of knurled roll and
300 kg.h™" feed rate. It is observed that there is no significant change in the colour values with the treatments. The
L* values ranged from 56.85 to 58.81, a* values ranged from 8.11 to 8.75 and b* values ranged from 35.13 to 35.80
for all the treatments. The predicted optimum condition for the machine are, moisture content 12% (w.b.), diamond
type knurled roll and feed rate of 100 kg.h"' which gave an optimum decorticating efficiency of 82.24%, head yield
of 95.84%, broken of 4.16% and cleaning efficiency of 82.47%. The desirability value of the optimal conditions was
0.825. The cost of production of the developed decorticator for foxtail millet was estimated to be Rs. 1,05,210 and
the annual cost of operation of the machine was Rs. 1,21,292 with cost of operation of Rs. 102 per hour.

Conclusions

e The maximum decorticating efficiency (82.24%), head yield (97.82%), minimum broken (2.18%) and
maximum cleaning efficiency (82.47%) was obtained for 12% moisture content (w.b.) and diamond type of
knurled roll.

e The predicted optimum condition is moisture content 12% (w.b.), diamond type knurled roll and feed rate
of 100 kg.h™! which gave an optimum decorticating efficiency of 82.24%, head yield of 95.84%, broken of
4.16% and cleaning efficiency of 82.47%. The desirability of the optimal conditions was 0.825.
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Design and Development of Microwave Dryer / Roaster for Farm Produce

Research objectives

e To design a continuous microwave dryer with variable power range to reduce the moisture content of farm
produce

e To evaluate the machine with various products with different moisture level with respect to time duration
and microwave power level

e To test the performance of the equipment for roasting of selected food products

Background of the research

Drying is one of the most ancient and eminent physical method of preservation of food, wherein moisture is
removed from the food material as a result of heat and mass transfer. The method of drying is predominantly used
in foods such as fruits, vegetables, spices, cereals, pulses and other products. The advantages or benefits of drying
can be listed as: extending shelf life, reduce packaging, storage, handling and transportation costs, out of season
availability and wider range of products as well as novel products availability to consumers. There are different
types of drying methods used industrial for achieving better quality and also many advanced drying techniques
have been applied for achieving a better quality product with higher retention of nutrients. Microwave heating
has considerable advantages over conventional heating methods, especially with regard to energy efficiency. This
project aims to develop new and improved microwave dryer.

Methods

Identification of the limitations in existing system and client requirements. Preparation of bill of materials (BOM)
and design. Fabrication of dryer and evaluation with various food products.

Outcome of the research

Preliminary studies were conducted with existing system and observed the limitations. Requirements and
expectation about new machinery were collected from the client. Suitable components were identified and BOM
was prepared. Based on the BOM, client requirements and safety measures new design was prepared and delivered
to the client. Suggestion and guidance were given to client for choosing alternative components with similar
rating. Design and components were finalized and fabrication work carried out at client site. Circuit and control
logics were prepared and design control panel was fabricated and integrated with the machine.

Fig. 1. View of developed dryer
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Fig. 2. Design diagram of proposed dryer

Conclusions

Designed and developed new microwave dryer with 24 kW power capacity. Troubleshot and fixed the issues

(modification were carried out). Testing the performance of the developed equipment with selected food products
would be carried out for further work.
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Design and Development of a System for the Extraction of Bioactive Components
from Fruits and Vegetables during Drying Process

Research objectives

e Todesign and develop a system that can recover essential bioactive components of fruits and Vegetables
during drying process.

e To study the physio-chemical characteristics of extracted bio-active components of selected fruits and
vegetables during drying

Background of the research

The main objective of this work is to design a novel system that can collect the volatile components during
drying of any commodity, mainly fruits and vegetables. In industry, fruits and vegetables are preserved mainly by
drying method for increasing the shelf-life. During drying, the number of phytochemicals, volatile and bio-active
components are degraded due to intense heat for a long period of time. These nutrients tend to evaporate and
exhaust in the atmosphere during drying. Thus, this novel system aids in collecting of evaporated and exhausted
components during drying and collected components can be used as a flavouring agent for developing nutri-rich
products. It is one of the green technology in fruits and vegetables dehydration.

Methods

A novel system is developed at IIFPT (Plate 1), it consists of drying unit, condenser and vacuum pump. The system
is completely made of SS-304 and entire unit is enclosed in SS sheet box. Drying chamber is constructed with high
insulation and thick layers of steel, such that the heat and pressure are entrapped in the system providing a higher
rate of heat transfer. The total power requirement of the system is 2-3 kW.

Outcome of the research

e Asthe developed system is the only model to collect the volatiles and bioactive components as well
as dry the commaodity, the system provides a new form of end product during drying that is volatile
components of fruits and vegetables as well as dried samples

e The volatile components that are collected from the system is a colourless liquid with the aroma and
flavour of the particular commodity. This colourless liquid can be utilised as aromatic and flavour essence
that can be utilised as a flavour drink

e From the results, the phenols, flavonoids and antioxidant activity of the volatile components were found to
be higher than the dried samples

Fig. 1. Developed system for extraction of bioactive components from fruits and vegetables during
drying process
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e Moreover, the developed system improves the quality of dried chips with respect to the development of
colour uniformity with assured quality and acceptability when compared with the conventional drying
e Therecovery of volatile components are more compared to steam distillation method

Conclusions

e Asystemdevelopmenthelpsin collecting the volatile components of fruits and vegetables that are exhausted
and wasted during drying process

The collected volatile is a collection of natural flavor and aroma components

The collected volatile provides many nutritional benefits

The collected volatile water can play a major role in beverage industry for adding natural flavor and aroma
Patent submitted
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Journals

Paranthaman R, Sureshkumar K and Muthukumaran P. (2018). Studies on Positive and Negative ionization mode of
ESI-LC-MS/MS for screening of Phytochemicals on Cassia auriculata (Aavaram Poo). Pharmacognosy Journal, 10(3),
457-62.

Shwetha, M. S., Sinija, V. R., Durgadevi, M., Yadav, B.K. and Shanmugasundaram, S., (2018). Functional and Morphological
Studies of Organic and Inorganic Tomatoes. Pharmacognosy Journal, 10(4), 716-720.

Sandeep Janghu, Manab B. Bera, Vikas Nanda (2018). Characterization of Different Unifloral Indian Honey Varieties on
The Basis of Physico Chemical Properties and Rheological Behavior. The Annals of the University Dunarea de Jos of
Galati - Food Technology. 42(2), 36-48.
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322-328.

Khushbu, S and Sunil. C K, (2018). Comparative Study on Effect of Shallot Flour as a Thickener with Commercially
Available Thickeners on Properties of Low Fat Mayonnaise. Trends in Biosciences 11(48). 4401-4407.

Jaspin S, Anandakumar S, and Meenatchi R (2018) “Analyse the Abiotic Factors Changes in Covered Bag and Bulk Storage
Godown during Storage of Rice” by Trends in Bioscience.
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Journal of Food Engineering. 222. 267-275.
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Saikrishna, A., Sayantani, D., Vijayalakshmi, S., Moses, J. A., and Anandharamakrishnan, C. (2018). Ageing of rice: A
review. Journal of Cereal Science. 81:161-170.

Choudhary A, Gopirajah R, Anandharamakrishnan C. (2018) Computational modeling of dehydration of mushroom:
MOJ Food Processing and Technology: 6(3). 264-271.

Pratibha Singh, Shanmugasundaram. S and Anandakumar S, (2017) Temperature variations in a metal bin during on farm
Bulk storage of paddy (oryza sativa). International Journal of Science, Environment and Technology, 6(3), 2080-2086.

Ravinder Kaushik, Prince Chawla, Naveen Kumar, Sandeep Janghu, Amit Lohan (2018). Effect of Pre-Milling Treatments
on Wheat Gluten Extraction and Noodle Quality. Food Science and Technology International. 24(7), 627-636.

Meenatchi, R., Sujeetha, J. A and Paulin Patricia, P.(2018). Synergistic Effect of Phosphine and Carbon Dioxide on the
Mortality of Tribolium castaneum (Coleoptera: Tenebrionidae) in Paddy. Journal of Agricultural Science, 10(7),
503-510.

Ratish Ramanan K, Sarumathi R, Mahendran R. (2018). Influence of cold plasma on mortality rate of different life stages
of Tribolium castaneum on refined wheat flour. Journal of Stored Products Research 77, 126-134.

Sunil C. K., Chidanand D. V., Manoj .D, Pintu Choudhary and Ashish Rawson (2018). Effect of ultrasound treatment on
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Chhanwal N, Pravin R. Bhushette, Anandharamakrishnan, C. (2018). Current perspectives on non-conventional heating
ovens for baking process - a review. Journal of Food and Bioprocess Technology 12(1), 1-15.
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Dutta, S., Moses, J.A., and Anandharamakrishnan, C. (2018) Modern frontiers and applications of spray-freeze-drying in
design of food and biological supplements. Journal of Food Process Engineering, 41 (8), 1-8.

Potluri S, Sangeetha K, Santhosh R, Nivas G, Mahendran R. (2018). Effect of low-pressure plasma on bamboo rice and its flour.
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Leticia Amoakoah Twum and Pare Akash (2019). Optimization of flour blends for Domestics and Industrial Application.
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Chinnasamy (2019). Influence of different hydrocolloids on dispersion of sweet basil seeds (Ocimum basilicum) in fruit-
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Books

Anandharamakrishnan C, Parthasarathi. S, Food Nanotechnology: Principles and Applications (Contemporary Food
Engineering); CRC press, 2019.
Anandharamakrishnan C, Padma Ishwarya S, Essentials and Applications of Food Engineering (1%t Edition), CRC press, 2019.

Annual Report 2018 - 19



PUBLICATIONS

Book Chapters

Venu S., Khushbu S., Santhi K., Ashish Rawson, Sunil C. K., Sureshkumar K. (2019). Phytochemical profile and therapeutic

properties of leafy vegetables. In M. Ozturk, K. R. Hakeem (eds.), Plant and Human Health, Volume 2. Publisher. Springer.
Judy S., Sathya S., Ashish Rawson, Suresh Kumar K. (2019). Other use for Tomato by-products. In “Tomato chemistry,
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Bharathi, S.V., Moses, J.A., and Anandharamakrishnan, C. (2018). Interaction Phenomena Between Packaging and Product. In
Bio-based Materials for Food Packaging (33-56). Springer, Singapore.

Jayan, H., Moses, J.A.,, andAnandharamakrishnan, C. (2018). Testing Methods for Packaging Materials. In Bio-based Materials
for Food Packaging (p57-79). Springer, Singapore.

Chhanwal N., Moses J.A. and Anandharamakrishnan C. (2018). Improving bread-baking process under different oven load
conditions by CFD modeling. In computational fluid dynamics in food processing — second edition edited by Da Wen Sun
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Padma Ishwarya and C. Anandharamakrishnan, “CFD Analysis of food pasteurization processes’, (261-285) Computational
fluid dynamics in food processing 2e, CRC Press.
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in the Beverage Industry. Alginates: Applications in the Biomedical and Food Industries, 233.

Vimala Bharathi S.K., Sayantani Dutta, J.A. Mosesand and C. Anandharamakrishnan. (2019). Food Nanotechnology: Principles
and Applications (Contemporary Food Engineering). Characteristics and Behavior of Nanofluids, 29.

Sivakama Sundari SK., J.A. Moses and C. Anandharamakrishnan. (2019). Food Nanotechnology: Principles and Applications
(Contemporary Food Engineering). Understanding the Risk, 45.

Maria Leena, J.A. Moses and C. Anandharamakrishnan. (2019). Food Nanotechnology: Principles and Applications
(Contemporary Food Engineering). Ethical and Regulatory Issues in Applications of Nanotechnology in Food, 67.

Preethi R., Maria Leena, J.A. Moses and C. Anandharamakrishnan. (2019). Food Nanotechnology: Principles and Applications
(Contemporary Food Engineering). Fabrication of Nanomaterials, 95.

Priyanka. S, Kritika .S , Moses J.A. and Anandharamakrishnan. C (2019). Food Nanotechnology: Principles and Applications
(Contemporary Food Engineering). Protein- and Polysaccharide-Based Nanoparticles, 125.

Karthik. P, Sayantani Dutta and Anandharamakrishnan C. (2019). Food Nanotechnology: Principles and Applications
(Contemporary Food Engineering). Nanoemulsions: Preparation, Stability and Application in Food, 155.

Maria Leena, Yoha K.S., Moses J.A. and Anandharamakrishnan. C (2019). Food Nanotechnology: Principles and Applications
(Contemporary Food Engineering). Electrospraying and Spinning Techniques: Fabrication and Its Potential Applications, 187.

Vimala Bharathi S.K., B. Rohini, J.A. Moses and C. Anandharamakrishnan. (2019). Food Nanotechnology: Principles and
Applications (Contemporary Food Engineering). Nanocomposite for Food Packaging, 275.

Sayantani Dutta, Moses J.A. and Anandharamakrishnan C. (2019). Food Nanotechnology: Principles and Applications
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Anil Panghal, Ravinder Kaur, Sandeep Janghu, Poorva Sharma, Paras Sharma and Navnidhi Chhikara (2019). Nutritional,
phytochemical, functional and sensorial attributes of Syzygium cumini L. pulp incorporated pasta. Food Chemistry. 289;
723-728.

Mohan Naik G., Vasantha Kumari P, Jaganmohan R, Sandeep Janghu and Ashish Rawson (2019). Production Technology of
Jackfruit Flour as a Functional Ingredient. In: Nandan Sit, Laxmikant S. Badwaik and Amit Baran Das (eds.) Innovations in
Food Processing Technology. New India Publishing Agency, India, Chapter 18 (ISBN: 9789386546517).

National Conference

Anukiruthika T., Moses J A., Anandharamakrishnan C., Investigation on complex printability of egg white protein. National
Conference cum Workshop on Zero Hunger Challenge: Strategies for Food Security in commemoration of World Food
Day 2018 held at TANUVAS on 20™ and 215t December 2018.

Priyanka S., Moses J A., Anandharamakrishnan C. Unraveling oral processing of biscuits: A novel strategy to design smart
foods. National Conference cum Workshop on Zero Hunger Challenge: Strategies for Food Security in commemoration of
World Food Day 2018 held at TANUVAS on 20™ and 21t December 2018.

Raja.V, Ranjitha Gracy.T. K., Ruthra. M, 2018. Development of non-destructive sensing system to determine ripening indices
of red banana. Fourth National Conference on Agricultural Scientific Tamil, Tamil Nadu Dr J Jayalalitha Fisheries University,
Chennai.

Indumathi. C, S. Shanmugasundaram, Anandharamakrishnan. C, 2018. Disinfestation of Tribolium castaneum in wheat flour
using Radio Frequency heating. Fourth National Conference on Agricultural Scientific Tamil, Tamil Nadu Dr J Jayalalitha
Fisheries University, Chennai.
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Lavanya M N, Shweta M D, Jeyan, Anandharamakrishnan C., Development of beta-carotene aerosol supplementation by
spray - freeze drying, National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur on 30" January 2019,
Abstract, (Poster).

Yoha K. S., Jeyan, Anandharamakrishnan C., Effect of drying techniques on preparation of probiotic powders, National
seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur on 30t January 2019, Abstract, (Poster).

Pintu Choudary, Sayanthani Dutta, Jeyan, Anandharamakrishnan C, Liposome based delivery of alpha - lipoic acid for food
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Sadhana R, Hemanth Kumar J, V. Hema, Sinija V. R., Development and evaluation of gluten free Quinoa Nankhatai, National
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Bhosale Yuvraj K., Shery M Vargheese, K. Nithya, Sinija V. R., Evaluation of functional components from small onion
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nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Ruthra. M, Amrutha M Kaimal, HemaV, Sinija V. R., Development of functional beverage from bamboo shoot, National seminar
on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).
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IIFPT, Thanjavur, Abstract, (Poster).

Uma Bharathi K, Sulochana. S, Neelan Samba - A potential health beneficial traditional paddy, National seminar on
nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Abhirami P, Lavanya D, Mohan Naik G, Venkatachalapathy. N, Standardization of wheat grass powder fortified health drink,
National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Saraya R, Sulochana. S, Nutritional profile of aromatic rice jeeraga samba, National seminar on nutraceuticals and Functional
foods, IIFPT, Thanjavur, Abstract, (Poster).

Ranjitha Gracy T. K, Pragna C H, R. Mahendran, Studies on effect of non-thermal DBD plasma on functional component
enrichmentin lemon peel oil, National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Vidhi Gupta, DakshayaniR, R. Mahendran, Studies on effect of microwave and cold plasma processing on functional properties
of Lotus tea powder, National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Mohan Naik G, Lavanya D, Abhirami P, Developmen of functional infant flour mix, National seminar on nutraceuticals and
Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Sindhumathi G, hemanth Kumar, Sinija V R, hemaV, Development and quality evaluation of carbonated functional beverage,
National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Rasika Tilekar, Monica Oswal, A. Surendra Babu, Anjali M P, jagan Mohan R, Development of millet and fruit based fibre rich
energy bar, National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

A. Surendra Babu, R. Jagan Mohan, Invitro physiological effectsmolecular structure of modifies starch from foxtail millets,
National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Monica Oswal, Rasika Tilekar, Surendra Babu, Anjali M P, R. Jagan Mohan, Optimization and development of butter from oil-
seeds, National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Giakwad Pratik Subhash, yadav B.K., Migration of alpha tocopherol from multilayer packaging film into chicken meat for
improving Vit-E content, National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).
Mrinmoy Roy, jagan Mohan R, yadav B.K., Bioactive properties of buckwheat (Fagopyrum esculentum L) on heat- moisture

treatment, National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Yoha K. S., Jayan Arthur Moses, Anandharamakrishnan C, Effect of drying techniques on preparation of probiotic powdes,
National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).
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Pintu Choudary, Sayanthani Dutta Jayan Arthur Moses, Anandharamakrishnan C, Liposome based delivery of alpha lipoic
acid for food applications, National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Prithvika K, Anukiruthika T, Jayan Arthur Moses, Anandharamakrishnan C, Formulation and development of 3D printed
nutritious snacks from composite floor, National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur,
Abstract, (Poster).

Maria Leena M, Jayan Arthur Moses, Anandharamakrishnan C, Nanofiber/hydrogel composites as resveratrol and curcumin
co-delivery systems, National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Priyanka S, Lavanya M. N., Jayan Arthur Moses, Anandharamakrishnan C, Development of no-sugar prebiotic biscuits,
National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Preethi R, Sayanthani Dutta, Jayan Arthur Moses, Anandharamakrishnan C, Evaluation and optimization of spray drying
condition for the development of noni juice powder, National seminar on nutraceuticals and Functional foods, IIFPT,
Thanjavur, Abstract, (Poster).

Lavanya M N, Shwetha MD, Jayan Arthur Moses, Anandharamakrishnan C, Development of beta-carotene aerosol
supplementation by spray- freeze drying, National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur,
Abstract, (Poster).

Mahalakshmi L, Maria Leena, Jayan Arthur Moses, Anandharamakrishnan C, Nanoencapsulation of curcumin in protein
matrices through electrospray technique, National seminar on nutraceuticals and Functional foods, IIFPT, Thanjavur,
Abstract, (Poster).

Radhika T, Lavanya M. N., Saynathani Dutta, Jayan Arthur Moses, Anandharamakrishnan C, Utilization of grape pomace in
the development of functional cookies: percentage optimization characterization and shelf life study, National seminar
on nutraceuticals and Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Gover Antoniraj, Maria leena, Jayan Arthur Moses, Anandharamakrishnan C,, Ferulic acid and quercetin loaded ionic cross
linked chitosan microparticles preparation by modified spray drying technique, National seminar on nutraceuticals and
Functional foods, IIFPT, Thanjavur, Abstract, (Poster).

Preethi R., Sayanthani R, Jeyan A Moses, Anandharamakrishnan C., Egg white crystals: Optimization of temperature for
refractance window drying, RABEB - 2019, Varanasi (IIT) from 15™ to 16" March 2019, School of biochemical engg., IIT-
BHU, Abstract, (Poster).

Maria Leena M, Kiran Kashampur, Kalpna S, Shubham Kumar, Jeyan A Moses, C. Anandharamakrishnan, Electrospraying
assisted by pressurized air as a high-throughput process to produce protective coating on foods, National conference on
Food Processing and Preservation 2019, (FPP 2019) on 22" to 234 March 2019, Annamalai University, Abstract, (Poster).

Mahalakshmi L, Maria Leena M, Jeyan A Moses, C. Anandharamakrishnan, Antimicrobial and antioxidant activity of silver
nanoparticles synthesized from Ocimum basilicum seed extract, National conferenceon Food Processing and Preservation
2019, (FPP 2019) on 22" to 23" March 2019, Annamalai University, Abstract, (Poster).

Maria Leena M, Kiran Kashampur, Kalpana S, Shubham Kumar, J.A. Moses and C. Anandharamakrishnan, “Electrospraying
assisted bty pressurized air as a high throughput process to produce protective coating on foods’, at the National
Conference on Food Processing and Preservation: Biochemical Principles, Quality and Safety (FPP-2019) at Annamalai
University, Chidambaram during March 22" to 23 2019.

International Conference

Dutta, S., Moses, J.A. and Anandharamakrishnan C. Computational modeling of grain storage condition in flat bottom bins
filled with paddy. Poster presented at: COMSOL Conference, Bangalore from August 9-10, 2018.

Priyadarshini, SR., Yoha, K. S., Moses, J.A. and Anandharamakrishnan C. Computational model to predict the pressure change
inside a pressure cooker. Poster presented at: COMSOL Conference, Bangalore from August 9-10, 2018.

Choudhary, P, Dutta, S., Moses, J.A. and Anandharamakrishnan C. Computational modeling of electrospray process for nano
encapsulation of food bioactives. Poster presented at: COMSOL Conference, Bangalore from August 9-10, 2018.

Aruva, S., Dutta, S., Moses, J.A., and Anandharamakrishnan C. 3-D temperature dependent model to predict hydration kinetics
of paddy. Poster presented at: COMSOL Conference, Bangalore from August 9-10, 2018.

VimalaBharathi, SK., Leena Maria, Moses, J.A., and Anandharamakrishnan C. 3D Model to predict the moisture diffusion
patterns through bionanocomposite films. Poster presented at: COMSOL Conference, Bangalore from August 9-10, 2018.

Aparajhitha S, Mahendran R. Effect of N,-O, plasma bubbling on the physico-chemical properties of Neera @ iCRAFPT,
Thanjavur during 17t to 19t August, 2018.

Vidhi Gupta, Ratish Ramanan K, Mahendran R. Comparison of textural properties of wheat xerogel and dough chips. @
iCRAFPT, Thanjavur during 17t to 19t August, 2018.

Rifna E J, Ranjitha Gracy, Mahendran R. Production of neera sugar granules and characterization of synthesized sugar. @
iCRAFPT, Thanjavur during 17t to 19t August, 2018.

Annual Report 2018 - 19



PUBLICATIONS

Ratish Ramanan, K and Mahendran, R. Development of wheat hydrogel at different conditions and its impact on xerogel
structural integrity. @ iCRAFPT, Thanjavur during 17 to 19t August, 2018.

Latha. S, and Mahendran R. Tracking of heat resistant microbes on processed coconut sap (neera). @ iCRAFPT, Thanjavur
during 17t to 19t August, 2018.

Raja. V, Shanmugasundaram. S Development of capacitance based non-destructive ripening indices measurement system
for Sapota (Manilkara zapota). International conference on recent advances in food processing technology (iCRAFPT),
IIFPT, Thanjavur.

Shubham Nimbkar, Shanmugasundaram S,. Studies on Radio-frequency Pasteurization of Aonla Juice. International
conference on recent advances in food processing technology(iCRAFPT), lIFPT, Thanjavur.

Ishita Auddy, Shanmugasundaram S. Development of Enzyme based Biosensor for Confirmative Test of Virgin Coconut Oil.
International conference on recent advances in food processing technology (iCRAFPT), IIFPT, Thanjavur.

Manoj. D, Shanmugasundaram S. Development of Biosensor for Quality Evaluation of Coconut Milk. International conference
on recent advances in food processing technology (iCRAFPT), IIFPT, Thanjavur.

Dharani. M, Indumathi C, Sahithi. M, Shanmugasundaram. S Disinfestation of Tribolium castaneum in semolina using
Radio Frequency Technology- Alternative to chemical fumigation. International conference on recent advances in food
processing technology (iCRAFPT), lIFPT, Thanjavur.

Sahithi. M, Dharani. M, Indumathi C, Shanmugasundaram. S, Studies on Disinfestation of Oats using Radio Frequency
Technology. International conference on recent advances in food processing technology (iCRAFPT), IIFPT, Thanjavur.
TruptiChidam, Bhuvana S; Process modification of gossypol free cottonseed ice-cream; ISBN No. 8-9-978-81-926250-0.3;

Aug 2018.

Jeevitha GR. hemaV and Bhuvana S; Process modification of black rice anthocyanin for the development of ice — cream cone;
ISBN No. 8-9-978-81-926250-0.3; Aug 2018.

Karthika Devi B, Anjali H Kurup, Animesh Singh Sengar, Ashish Rawson, Suresh Kumar K; Ultrasound Assisted Extraction of Oil
from Tomato Seed: A Kinetic Study; ISBN No. 8-9-978-81-926250-0.3; Aug 2018.

ChayanikaSarma, Judy S, Suresh Kumar K, Ashish Rawson, Sinija V.R, jaganmohan R and Anandharamakrishnan C; Amino
Acid Profile of Selected Industrial Food Waste Streams; ISBN No. 8-9-978-81-926250-0.3; Aug 2018.

Divya P, Kota Lakshmi and Suresh Kumar K, Studies on Physico-Chemical Characteristics of Yaco (Smallanthussonchifolius)
Root powder. ISBN No. 8-9-978-81-926250-0.3; Aug 2018.

Kota Lakshmi, Ashish Rawson, P. Divyaand K. Suresh Kumar; Preparation of Drumstick Peel Powder And Evaluation Of Its
Functional Properties, ISBN No. 8-9-978-81-926250-0.3; Aug 2018.

Judy S, ChayanikaSarma, Ashish Rawson, Suresh Kumar K, jaganMohan R, Sinija V R, Anandharamakrishnan C; Study of the
functional properties of potato fines, black gram fractions, and pomegranate seeds, ISBN No. 8-9-978-81-926250-0.3;
Aug 2018.

Animesh Singh Sengar, Manimekalai M, Ashish Rawson and Suresh Kumar K; Extraction of Pectin from Tomato Peel using
Novel Technologies; ISBN No. 8-9-978-81-926250-0.3; Aug 2018.

Venu S, Manimekalai. M, Ashish Rawson, Suresh Kumar K; Method Development for the Analysis of Carbaryl Insecticide in
Honey Using LC-MS/MS; ISBN No. 8-9-978-81-926250-0.3; Aug 2018.

Durgalakshmi R, Sinija V.R and Loganathan M. Cooling Load estimation for storage of ripened tomatoes. In: International Confer-
ence on Recent Trends in Food Processing Technology (iCRAFPT’18) held at IIFPT, Thanjavur from August 17 to 19t, 2018.

Akash U, Durgalakshmi R, meenatchi R, Mick Roberson, Loganathan M and Anandharamakrishnan C. Evaluation of new
packaging material for inhibition ability on various life stages of Tribolium castaneum. In: International Conference on
Recent Trends in Food Processing Technology (iCRAFPT’18) held at IIFPT, Thanjavur from August 17t to 19t, 2018.

Induja C, Durgalakshmi R and Loganathan M. Studies on the preference and deterrence effect of food and botanicals with
olfactometer. In: International Conference on Recent Trends in Food Processing Technology (iCRAFPT'18) held at IIFPT,
Thanjavur from August 17 to 19, 2018.

Abhinav Tiwari, Irengbam Barun Mangang, Durgalakshmi R and Loganathan M. Design and development of multi-faceted
insect management unit. In: International Conference on Recent Trends in Food Processing Technology (iCRAFPT'18) held
at lIFPT, Thanjavur from August 17 to 19, 2018.

Irengbam Barun Mangang, Abhinav Tiwari, Durgalakshmi R and Loganathan M. Evaluation of Botanicals for repellent/
attractant effect against insects using Multi-Faceted Insect Management Unit. In: International Conference on Recent
Trends in Food Processing Technology (iCRAFPT’18) held at IIFPT, Thanjavur from August 17t to 19t, 2018.

Vidhya C. S, Meenatchi R, Loganathan M and Sinija. V.R Bio-Fumigation of Copra for the control of microbial activity and to
extend the Storability. In: International Conference on Recent Trends in Food Processing Technology (iCRAFPT’18) held at
IIFPT, Thanjavur from August 17t to 19t, 2018.

Aditi Negi, meenatchi R and Loganathan M. Determination of Insect fragments in wheat flour produced by Tribolium
castaneum (Herbst) and Lasioderma serricorne (Fabricius). In: International Conference on Recent Trends in Food
Processing Technology (iCRAFPT’18) held at IIFPT, Thanjavur from August 17t to 19t, 2018.
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Harshini S, Aruna Nair U. K., Sivakama Sundari K, Sinija V.R, Yadav B.K, Amudhasurabi A, Venkatachalapathy N, Loganathan M
and Anandharamakrishnan. C. Studies on effect of drying air temperature and relative humidity on the grain temperature
and moisture content using thermal imaging. In: International Conference on Recent Trends in Food Processing
Technology (iCRAFPT’18) held at IIFPT, Thanjavur from August 17t to 19t, 2018.

Uthayan P K, yadav B.K.,, Anandakumar S and Loganathan M. Migration studies of packaging materials into water packed
in PET bottles. In: International Conference on Recent Trends in Food Processing Technology (iCRAFPT18) held at IIFPT,
Thanjavur from August 17 to 19, 2018.

Monisha Choudhury, Sandeep Janghu, Jagan Mohan .R, Avik Panda, Nandita Barman 2018. Effect of vacuum and hot air
drying techniques on quality parameters of sliced tomatoes. International Conference on “Recent Advances in Food
Processing Technology”. Organized by Indian Institute of Food Processing Technology, Thanjavur, Tamil Nadu, INDIA from
17t — 19t August 2018. (Poster presented and Abstract Published in Proceedings).

Sandeep Janghu, Manab B. Bera and Vikas Nanda. Molecular Marker Based Floral Source Identification of Monofloral Indian
Honey Varieties. International Conference on “Recent Advances in Food Processing Technology”. Organized by Indian
Institute of Food Processing Technology, Thanjavur, Tamil Nadu, INDIA from 17t — 19" August 2018. (Poster presented
and Abstract Published in Proceedings).

Nandita Barman, Mridula Saikia Barooah, Ananta Saikia, Sandeep Janghu, Monisha Choudhury, Avik Panda. Standardization
of low-calorie Ready-To-Serve beverages formulated using Stevia Aqueous Extract (Stevia rebaudiana L.). International
Conference on “Recent Advances in Food Processing Technology”. Organized by Indian Institute of Food Processing
Technology, Thanjavur, Tamil Nadu, INDIA from 17t"-19" August 2018. (Poster presented and Abstract Published in
Proceedings).

Avik Panda, Sandeep Janghu, jagan Mohan, Monisha Choudhury and Nandita Barman. Studies on formulation and quality
evaluation of honey fortified instant filter coffeemix. International Conference on “Recent Advances in Food Processing
Technology”. Organized by Indian Institute of Food Processing Technology, Thanjavur, Tamil Nadu, INDIA from 17t - 19th
August 2018. (Poster presented and Abstract Published in Proceedings).

Niziya and S. Sulochana 2018. Medicinal properties of the Traditional Rice Variety “Vaalaan’, In International Conference “
iCRAFPT’18" held at IIFPT, Thanjavur, Tamil Nadu,17t" - 19t August 2018.

Geethu Ravikumar and Sulochana S. Proximate, Phytochemical and Gc-ms Analysis of Selected Rice Varieties Navara and
Bhadra, In International Conference ” iCRAFPT’18” held at IIFPT, Thanjavur, Tamil Nadu,17™ - 19t August 2018.

Anukiruthika, T.,Vimala B. S.K., Maria L., Moses, J.A., and Anandharamakrishnan, C. Essential oil incorporated electrospunfibers
and its applications in food grain storage. Poster presented at: ICRAFPT'18; International Conference on Recent Advances
in Food Processing Technology, Indian Institute of Food Processing Technology, Thanjavur.

Devi, V. A,, Sailendri, D., Moses, J.A., and Anandharamakrishnan, C. Technology for clarified banana juice with basil seeds
suspension. Poster presented at: ICRAFPT'18; International Conference on Recent Advances in Food Processing
Technology, Indian Institute of Food Processing Technology, Thanjavur.

Ganapathy, G., Vaisali, C., Moses, J.A., and Anandharamakrishnan, C. Food fragmentation using mastication simulator
and analysis of in vitro particle size distribution. Poster presented at: ICRAFPT'18; International Conference on Recent
Advances in Food Processing Technology, Indian Institute of Food Processing Technology, Thanjavur.

Gayathri, S. M., Maria L., Sailendri, D., Moses, J.A., and Anandharamakrishnan, C. Micro and nano filtration techniques for the
shelf life improvement of neera. Poster presented at: ICRAFPT'18; International Conference on Recent Advances in Food
Processing Technology, Indian Institute of Food Processing Technology, Thanjavur. (Best Poster Award).

Gover, A. M. Ganapathy, G., Moses, JA. and Anandharamakrishnan, C. Development of resveratrol loaded
Eudragitmicroparticles using spray drying technique: physiochemical characterization and in vitro evaluation. Poster
presented at: ICRAFPT'18; International Conference on Recent Advances in Food Processing Technology, Indian Institute
of Food Processing Technology, Thanjavur.

Heera, J., Priyanka, S., Maria L., Moses, J.A., and Anandharamakrishnan, C. Encapsulation of resveratrol using electrospraying
technique. Poster presented at: ICRAFPT'18; International Conference on Recent Advances in Food Processing Technology,
Indian Institute of Food Processing Technology, Thanjavur.

Kalpana, S., Sivakama, S. S. K., Moses, J.A., and Anandharamakrishnan, C. Formulation of resveratrol loaded solid lipid
nanoparticles and nano emulsions: its evaluation. Poster presented at: ICRAFPT’18; International Conference on Recent
Advances in Food Processing Technology, Indian Institute of Food Processing Technology, Thanjavur.

Kashyap, A.V., Priyadarshini, S. R., Moses, J.A., and Anandharamakrishnan, C. Computational modeling for sterilization of
commercial canned coconut milk. Poster presented at: ICRAFPT’18; International Conference on Recent Advances in
Food Processing Technology, Indian Institute of Food Processing Technology, Thanjavur.

Kiran, K., Lavanya, M.N., Moses, J.A., and Anandharamakrishnan, C. Development of low fat coconut milk. Poster presented
at: ICRAFPT’18; International Conference on Recent Advances in Food Processing Technology, Indian Institute of Food
Processing Technology, Thanjavur.
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Lavanya, M. N., Moses, J.A., and Anandharamakrishnan, C. Beta-carotene supplementation through pulmonary system using
aerosol formulations. Poster presented at: ICRAFPT'18; International Conference on Recent Advances in Food Processing
Technology, Indian Institute of Food Processing Technology, Thanjavur. (Best Poster Award).

Mahalakshmi, L., Maria L., Moses, J.A., and Anandharamakrishnan, C. Micro and nano encapsulation of 3-carotene and its
effects of intestinal absorption: a comparative study. Poster presented at: ICRAFPT'18; International Conference on Recent
Advances in Food Processing Technology, Indian Institute of Food Processing Technology, Thanjavur.

Maria L., Moses, J.A., and Anandharamakrishnan, C. Electrospun-nanofiber mats as potential transdermal delivery system
for resveratrol. Poster presented at: ICRAFPT'18; International Conference on Recent Advances in Food Processing
Technology, Indian Institute of Food Processing Technology, Thanjavur.

Monisha, J., Shweta D., Moses, J.A., and Anandharamakrishnan, C. Refractance window dried banana flour. study of powder
characteristics and pasting properties in comparison with conventional drying. Poster presented at: ICRAFPT'18;
International Conference on Recent Advances in Food Processing Technology, Indian Institute of Food Processing
Technology, Thanjavur.

Pintu, C., Mahalakshmi, L., Sayantani, D., Moses, J.A., and Anandharamakrishnan, C. Nanoencapsulation of curcumin
using electrospray: an approach to enhance the water solubility and bioavailability of curcumin. Poster presented at:
ICRAFPT'18; International Conference on Recent Advances in Food Processing Technology, Indian Institute of Food
Processing Technology, Thanjavur.

PreethiR., Moses, J.A., and Anadharamakrishnan, C. Effect of maltodextrin on glass transition temperature of spray dried egg
powder. Poster presented at: ICRAFPT’18; International Conference on Recent Advances in Food Processing Technology,
Indian Institute of Food Processing Technology, Thanjavur.

Priyadarshini, S. R., Moses, J.A., and Anadharamakrishnan, C. Computational modeling on the effect of peristaltic motion in
small intestine during digestion. Poster presented at: ICRAFPT'18; International Conference on Recent Advances in Food
Processing Technology, Indian Institute of Food Processing Technology, Thanjavur.

Radhika, T., Sayantani, D., Moses, J.A., and Anandharamakrishnan, C. Isolation of protein fractions of rice bran and broken
rice and study on its functional and antioxidant properties. Poster presented at: ICRAFPT'18; International Conference on
Recent Advances in Food Processing Technology, Indian Institute of Food Processing Technology, Thanjavur.

Saikrishna A., Sayantani D., Moses, J.A., and Anandharamakrishnan, C. Comparison of Hydration Kinetics of Two Different
Paddy Varieties (ADT38 and ADT40). Poster presented at: ICRAFPT18; International Conference on Recent Advances in
Food Processing Technology, Indian Institute of Food Processing Technology, Thanjavur.

Sailendri, D., Moses, J.A., and Anandharamakrishnan, C. Refractance window drying of banana fruit slices. Poster presented
at: ICRAFPT’18; International Conference on Recent Advances in Food Processing Technology, Indian Institute of Food
Processing Technology, Thanjavur.

Shubham, K., Pintu, C., Suratha. S., Moses, J.A., and Anandharamakrishnan, C. FUMODROID - a mobile application for
prediction of fumigant dosages in warehouse. Poster presented at: ICRAFPT'18; International Conference on Recent
Advances in Food Processing Technology, Indian Institute of Food Processing Technology, Thanjavur.

Shweta, D., Pintu, C,, Moses, J.A., and Anandharamakrishnan, C. Development of process for instant foaming soluble tea and
comparison of obtained tea foam with coffee foam. Poster presented at: ICRAFPT'18; International Conference on Recent
Advances in Food Processing Technology, Indian Institute of Food Processing Technology, Thanjavur.

Sivakamasundari. S. K., Anu B. J., Moses, J.A., and Anandharamakrishnan, C. Formulation of [3-carotene loaded solid lipid
nanoparticles (SLN) and its evaluation using in vitro model. Poster presented at: ICRAFPT’18; International Conference on
Recent Advances in Food Processing Technology, Indian Institute of Food Processing Technology, Thanjavur. (Best Poster
Award - 2nd prize).

Thanushree, M. P, Moses, J.A., and Anandharamakrishnan, C. Hermetic Storage of Processed Oats. Poster presented at:
ICRAFPT'18; International Conference on Recent Advances in Food Processing Technology, Indian Institute of Food
Processing Technology, Thanjavur.

Unni, S., Thanushree, M. P, Moses, J.A., and Anandharamakrishnan, C. Encapsulated essential seed oil powder (Coriander
sativum) as a repellent against insect pests of stored products. Poster presented at: ICRAFPT’18; International Conference
on Recent Advances in Food Processing Technology, Indian Institute of Food Processing Technology, Thanjavur.

Vimala, B. S. K., Maria L., Sayantani, D., Moses, J.A., and Anandharamakrishnan, C. 3D CFD modeling of the effect of nanofiller
type on moisture diffusion through bionanocomposites. Poster presented at: ICRAFPT’18; International Conference on
Recent Advances in Food Processing Technology, Indian Institute of Food Processing Technology, Thanjavur.

Yoha, K. S., Moses, J.A., and Anandharamakrishnan, C. Refractance window drying for preparation of functional foods. Poster
presented at: ICRAFPT'18; International Conference on Recent Advances in Food Processing Technology, Indian Institute
of Food Processing Technology, Thanjavur.

Vithu P, Anitha, J., Raimond, K., Dash, S.K., Moses, J.A. Non-Destructive Identification of Immature Paddy Using E-vision. Poster
presented at: ICRAFPT'18; International Conference on Recent Advances in Food Processing Technology, Indian Institute
of Food Processing Technology, Thanjavur.
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Tejas S. Muthal, Harini R, Sunil C K, Chidanand D V. Effect of UV Light as Non-Thermal Pre-Treatment on Shelf Life of Frozen
Grated Coconut Meat, ICRAFPT'18 International Conference on Recent Advances in Food Processing Technology, ISBN:8—
9-978-81-926250-0-3, pp-51,.

Gaikwad Pratik S, Akash Pare*, Sunil C. K. Effect of Hot Air Assisted Microwave Drying on Quality And Oil Absorption Kinetics
Of Black Gram Papad. ICRAFPT’18.

Khushbu S, D.V. Chidanand, C.K. Sunil. Effect of Particle Size on Compositional, Structural, Rheological and Thermal Properties
of Shallot Flour as a Source of Thickening Agent. ICRAFPT'18.

Rajashree Kannan., Sivabalan K., Sunil CK., Chidanand D V. Effect of Concentration, Temperature and Ph on Rheological
Properties of Tomato Pomace Powder. ICRAFPT’18.

Harini R., Tejas S., Sunil C. K., Vidhyalakshmi R., Chidanand D.V. Non-Contact Bruise Detection of Mangoes by Thermal Imaging,
ICRAFPT"18 International Conference on Recent Advances in Food Processing Technology, ISBN: 8-9-978-81-926250-0-3,
pp-370.

M. Kavimughil, V. Ganga, Stephin Maria Chacko, Fazil Shah Subair, Chidanand D V. 2018, Studies on Silicon Membrane
Modified Storage for Increasing Shelf Life of Tomatoes, ICRAFPT’18 International Conference on Recent Advances in Food
Processing Technology, ISBN:8-9-978-81-926250-0-3, pp-148.

Vignesh Rand Anandakumar S Drying kinetics of Solanumtorvum, iCRAFPT18, Indian Institute of Food Processing Technology,
Thanjavur.

Vanmathi Mugasundari A and Anandakumar S Development of Chitosan based biopolymer packaging material, ICRAFPT18,
Indian Institute of Food Processing Technology, Thanjavur.

Kusuma Waded and Anandakumar S Optimize the Process Parameters of Coconut Spread and Study its Characteristics
ICRAFPT18, Indian Institute of Food Processing Technology, Thanjavur.

Anbarasan. R and Anandakumar S Effect of Microwave treatment on smoking time of Lethrinidae fish ICRAFPT18, Indian
Institute of Food Processing Technology, Thanjavur.

Dheivayani K, Dharma, Aditya | and Anandakumar S Development of Solar Assisted Infra-Red Dryer and Drying characteristics
of coconut, ICRAFPT18, Indian Institute of Food Processing Technology, Thanjavur.

Jaspin S and Anandakumar S study the effect of the abiotic and biotic factors influence on quality of food grains during
storage in different storage conditions, ICRAFPT18, Indian Institute of Food Processing Technology, Thanjavur.

Mahendran R and Anandharamakrishnan C. “Effect of cold plasma bubbling on coconut neera shelf life extension” in 19t
IUFoST world congress of Food Science and Technology held at Mumbai from 23-27 Oct, 2018.

Anjaly Paul and Mahendran R. Evaluation of phosphine sensor and study on mortality of Tribolium castaneum in model
fumigation chamber.

Vidhi Gupta and Mahendran R. Studies on the comparison of chemical and plasma activated water (PAW) treatment on
inhibition of browning.

Dharini M and Mahendran R. Studies on textural and colour profile of formalin exposed cold plasma treated red snapper fish
fillets.

Anashwar MV, Aparajitha S, Santhosh Senthil Nayagam and Mahendran R. Influence of Ohmic heating on biochemical
properties of inflorcence sap of coconut.

Ranjitha Gracy T K.and Mahendran R. Effect of ATCP on mortality of Rhyzopertha dominica adults in whole wheat.

Aparajitha S, Anashwar MV, Santhosh Senthil Nayagam and Mahendran R. Effect of N,-O, plasma bubbling on neera.

Santhosh Senthil Nayagam, Anashwar MV, Aparajitha S, and Mahendran R. evaluation of quality of coconut neera using
continuous microwave juice sterilizer.

Ratish Ramanan K, Vidhi Gupta and Mahendran R. Development of engineered pasta for programmable shape transformation
from 2D to 3D structure.

Kamatchi Devi S, Raja. V, Shanmugasundaram S. Development of biosensors for detection of pesticide residues in food.
Fourth National Conference on Agricultural Scientific Tamil, Tamil Nadu Dr J Jayalalitha Fisheries University, Chennai.
loganathan M, Akash U, Durgalakshmi R and Anandharamakrishnan. C 2018. Constraints in Grain quality management: A
warehouse journey. In: 12t International Working Conference on Stored Product Protection (IWCSPP) held at Berlin,

Germany from October 7t to 11", 2018. Page: 98-100.

TruptiChidam, RasikaTilekar, Jaganmohan R, Bhuvana S; Formulation of soft centred functional chocolate (GFSSC) Global
Food Science student competition program P 38, pp - 84; Nov 2018.

Tejas Muthal, Harini R, Chidanand D. V. Effect of Calcium Chloride Pre-Treatment on Frozen Grated Fresh Coconut, 8%
IFCON'18 international food convention, FVTE-037, pp-58.

Hemanth. S.D, Yashini .M, Sahana .S, Sunil .C.K. Effects of Defatted Tomato Seed Flour As a Fat Replacer on Quality Of Millet
Based Cookies. IFCON"18.

Sahana S, Yashini M, Hemanth S D, Sunil C K. Study on Water Sorption Isotherm of Defatted Tomato Seed Flour. IFCON'18.

Kulbhushan Sharma, Muhammad Abdullah Bareen, Sunil C K. Determination of Gelatinization Temperature of Millet Flours
by Ohmic Heating Sivabalan Kannaiah, IFCON'18.
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Rajashree Kannan, Sunil C K, Effect of Thickness on Quality of Tomato Slices Subjected to Radio Frequency Blanching.
IFCON’18.

Mohan Naik G, Arun Prakash R, Lavanya D, Sunil C. K,, Tito Anand M, Venkatachalapathy. N. Drying Kinetics And Physico-
Functional Characteristics Of Coconut (Cocos Nucifera L.) Haustorium Flour Produced From Different Drying Techniques.
IFCON"18.

Harini R, Tejas S., Chidanand D.V. Development of Edible Film for Ready to Serve Instant Dip Tea, 8" IFCON’18 international
food convention, FDPA-016, pp-53.

V. Ganga, M. Kavimughil, Fazil Shah SubairChidanand D. V. 2018, Studies on Shelf-Life Enhancement of Tomato Fruits by
Using Modified Atmospheric Storage (Silicon Membrane) Under Ambient and Refrigerated Conditions, 8" IFCON'18
international food convention, FDPA-007, pp-52.

Ram Kumar Deshmukk, Gnanasilvia, Sinija, V.R, Yadhav, B. K, Amudhasurabi A, Venkatachalapathy, loganathan, M and
Anandharamakrishnan, C. Prediction of grain moisture content based on the temperature, relative humidity. 8" IFCON'18
international food convention.

Anbarasanand R., Anandakumar S. Effectiveness of Thermal and RGB Imaging Techniques to Determine the Maturity Index
of Red Banana (Musa acuminate), IFCon 2018 12-15 Dec 2018 Mysore.

Vanmathi Mugasundari. A, Anandakumar. S, yadav B.K, Shanmugasundaram .S. Development of Pectin Based Biopolymer
Packaging Material IFCon 2018,12-15 Dec 2018 Mysore.

Jaspin. S Anandakumar. S, Anandharamakrishnan. C and meenatchi. R Thermal Imaging Experimental Setup for Food Grains,
IFCon 2018,12-15 Dec 2018 Mysore.

Dheivayani K, Dharma, Aditya | and Anandakumar S. Development of Anti-Microbial Corrugated Carton Boxes For Handing
of Tomatoes IFCon 2018 12-15 Dec 2018 Mysore.

Kashampur, Kiran., Kalpana, S., Kumar, Shubham., Leena Maria, M., Moses, J.A., Anandharamakrishnan C. Shelf-life extension
of tomatoes using electrospray technique. Poster presented at: 8t International Food Convention (IFCoN 2018) during
December 12-15, 2018 at CSIR-CFTRI, Mysore.

Anukiruthika, T., Pramila, Murugesan., Moses, J.A., Anandharamakrishnan C. One-pot synthesis of neera derived fluorescent
carbon dots for detection of metal ions in aqueous solutions: Poster presented at: 8" International Food Convention
(IFCoN 2018) during December 12-15, 2018 at CSIR-CFTRI, Mysore.

Kashyap, A V., Jaiswal, Monisha., Devi Vishali, A., Preethi, R., Moses, J.A., Anandharamakrishnan C. Encapsulation of lycopene
from tomato peel waste: Poster presented at: 8t International Food Convention (IFCoN 2018) during December 12-15,
2018 at CSIR-CFTRI, Mysore.

Priyanka, S., Sivakama Sundari, S K., Moses, J.A., Anandharamakrishnan C. In -vivo oral processing of Indian rice varieties and
its influence on gastric digestion: Poster presented at: 8t International Food Convention (IFCoN 2018) during December
12-15, 2018 at CSIR-CFTRI, Mysore.

SivakamaSundari, S K., Priyanga S., Moses J.A., Anandharamakrishnan C. Understanding the Digestive Behavior of Different
Indian Rice Varieties using Dynamic Human Digestive Model. Poster presented at: 8" International Food Convention
(IFCoN 2018) during December 12-15, 2018 at CSIR-CFTRI, Mysore.

Radhika, Theagarajan., Priyanka, S., Moses, J.A., Anandharamakrishnan C. Does phosphine fumigation leave residues in food
commodities? Poster presented at: 8" International Food Convention (IFCoN 2018) during December 12-15, 2018 at
CSIR-CFTRI, Mysore.

Lavanya, M.N., Shweta M, Deotale., Moses, J.A., Anandharamakrishnan C. Aerosol performance of Beta-carotene
supplementation prepared by spray and spray-freeze drying: Poster presented at: 8™ International Food Convention
(IFCoN 2018) during December 12-15, 2018 at CSIR-CFTRI, Mysore.

Preethi, R., Yoha, K.S., Moses, J.A., Anandharamakrishnan C. Influence of refractance window drying on physical and chemical
properties of egg white crystals: Poster presented at: 8t International Food Convention (IFCoN 2018) during December
12-15, 2018 at CSIR-CFTRI, Mysore.

Dutta, Sayantani., Pramila, Murugesan., Moses, JA., Anandharamakrishnan C. Computational modeling of heat and mass
transfer patterns in flat bottom bins filled with paddy under Indian conditions: Poster presented at: 8t International Food
Convention (IFCoN 2018) during December 12-15, 2018 at CSIR-CFTRI, Mysore.

Yoha, K.S., Preethi, R., Moses, J.A. and Anandharamakrishnan C. Refractance window drying for preparation of synbiotic flakes:
Poster presented at: 8" International Food Convention (IFCoN 2018) during December 12-15, 2018 at CSIR-CFTRI, Mysore.

Mahalakshmi, L., Maria Leena, M., Moses, JA., Anandharamakrishnan C. Nanoencapsulation of curcumin to improve its
bioaccesibility and bioavailability: Poster presented at: 8™ International Food Convention (IFCoN 2018) during December
12-15, 2018 at CSIR-CFTRI, Mysore.

Maria Leena, M., Gover Antony, M., Moses J.A., Anandharamakrishnan C. Co-delivery of curcumin and resveratrol using novel
core shell microcapsules: Poster presented at: 8" International Food Convention (IFCoN 2018) during December 12-15,
2018 at CSIR-CFTRI, Mysore.
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Choudhary, Pintu., Dutta, Sayantani., Moses, J.A., Anandharamakrishnan C. Encapsulation of chia oil in nanoliposome as a
source of a-linolenic acid: Poster presented at: 8" International Food Convention (IFCoN 2018) during December 12-15,
2018 at CSIR-CFTRI, Mysore.

Priyadarshini, S R., Priyanga, S., Moses, J.A., Anandharamakrishnan, C. In-vitro starch digestibility and glycemic index
estimation for biscuits with selected food matrices: Poster presented at: 8" International Food Convention (IFCoN 2018)
during December 12-15, 2018 at CSIR-CFTRI, Mysore.

Shweta Deotale, Dutta, Sayantani., Chhanwal, N., Moses, J.A., Anandharamakrishnan C. Refractance Window Drying: A new
approach for the production of instant soluble coffee powder: Poster presented at: 8t International Food Convention
(IFCoN 2018) during December 12-15, 2018 at CSIR-CFTRI, Mysore.

Kashampur, Kiran., Kalpana, S., Kumar, Shubham., Leena Maria, M., Moses, J.A., Anandharamakrishnan C. Shelf-life extension
of tomatoes using electrospray technique. Poster presented at: 8t International Food Convention (IFCoN 2018) during
December 12-15, 2018 at CSIR-CFTRI, Mysore.

Anukiruthika, T., Pramila, Murugesan., Moses, J.A., Anandharamakrishnan C. One-pot synthesis of neera derived fluorescent
carbon dots for detection of metal ions in aqueous solutions: Poster presented at: 8" International Food Convention
(IFCoN 2018) during December 12-15, 2018 at CSIR-CFTRI, Mysore.

Kashyap, A V., Jaiswal, Monisha., Devi Vishali, A., Preethi, R., Moses, J.A., Anandharamakrishnan C. Encapsulation of lycopene
from tomato peel waste: Poster presented at: 8t International Food Convention (IFCoN 2018) during December 12-15,
2018 at CSIR-CFTRI, Mysore.

Raja V, Indumathi C, Kamatchi Devi S, Shanmugasundaram. S Application of Radio Frequency Technology in Disinfestation
and Disinfection of Red Chilli. International Food Convention(IFCoN), CSIR-CFTRI, Mysore.

Shubham Nimbkar, Manoj D, Ishita Auddy, Shanmugasundaram S, Development of Sensor for Detection of Adulteration in
Ghee (Clarified Butterfat). International Food Convention(IFCoN), CSIR-CFTRI, Mysore.

Ishita Auddy, Shubham Nimbkar, Manoj D, Shanmugasundaram. S. Development of Enzyme based Amperometric Biosensor
for Detection of Urea Adulteration in milk. International Food Convention(IFCoN), CSIR-CFTRI, Mysore.

Manoj. D, Ishita Auddy, Shubham Nimbkar, Shanmugasundaram. S Development of Screen Printed Electrode for Quality
Evaluation of Coconut milk. International Food Convention(IFCoN), CSIR-CFTRI, Mysore.

Bharathi R, Gnana Moorthy Eswaran U, Vidyalakshmi R, Vincent Hema. Standardization of hydrothermal treatment for flaking
of millets. IFCON'18.

Vidhya C.S., meenatchi R, Anandkumar S., Shanmugasundaram S and Loganathan. M. Performance evaluation of solar dryer
and RF sterilizer for copra drying to extend storability. In: 8t International Food Convention (IFCoN 2018) organized by
AFSTi held at CSIR-CFTRI, Mysuru, from December 12t to 15, 2018. Page No.16.

Induja C, Durgalakshmi R and Loganathan. M. Application of Silver nanoparticles as Colorimetric Indicator for detection
of Chlorpyrifos (Pesticide). In: 8" International Food Convention (IFCoN 2018) organized by AFSTi held at CSIR-CFTRI,
Mysuru, from December 12t to 15, 2018. Page No.16.

Abhinav Tiwari, Irengbam Barun Mangang and Loganathan. M Radio Frequency Disinfestation of Black Gram (Vigna mungo).
In: 8t International Food Convention (#IFCoN 2018) organized by AFSTi held at CSIR-CFTRI, Mysuru, from December 12t
to 15, 2018. Page No.16.

Irengbam Barun Mangang, Abhinav Tiwari, Durgalakshmi R and Loganathan. M. Comparative repellency study of limonene
and deltamethrin against Tribolium castaneum. In: 8t International Food Convention (#/[FCoN 2018) organized by AFSTi
held at CSIR-CFTRI, Mysuru, from December 12t to 15™, 2018. Page No.16.

Meethu Subramaniyan, Durgalakshmi R, Abhinav Tiwari and Loganathan. M. Developing technique for detection of Uric Acid
in food products. In: 8t International Food Convention (#/[FCoN 2018) organized by AFSTi held at CSIR-CFTRI, Mysuru,
from December 12t to 15t™, 2018. Page No.17.

Aruna Nair U K, Ram Kumar Deshmukh, Gnana Silvia, Sinija VR, Yadav BK, Amudhasurabi A, Venkatachalapathy N, Loganathan
M and Anandharamakrishnan. C. Prediction of grain moisture content based on the temperature and relative humidity
at the vicinity of the stored grains. In: 8" International Food Convention (#IFCoN 2018) organized by AFSTi held at CSIR-
CFTRI, Mysuru, from December 12t to 15t™, 2018.

Monisha Choudhury, Loganathan. M and Jagan Mohan R. Water Absorption Study of Gl Tagged Soft Rice of Assam for
Preparation of Pre-Gelatinized Rice Flour Products. In: 8t International Food Convention (IFCoN 2018) organized by AFSTi
held at CSIR-CFTRI, Mysuru, from December 12t to 15™, 2018. Page No.31.

Nandita Barman, Mridula Saikia Barooah, Ananta Madhab Baruah, Pranati Das and Sandeep Janghu 2018. Fruit pigment
analysis of Melastoma malabathricum and its stability across storage. 8 International Food Convention (IFCoN2018).
Organized by AFSTI at CSIR-CFTRI, Mysore, Karnataka, INDIA from 12t — 15t December 2018.

Saranya R, Sulochana S and Jaganmohan R Optimization of Hydrothermal Processing Conditions of Parboiling of Basmati
paddy using RSM, In 8t International Food Convention “IFCON” held at CFTRI, Mysore, 12t - 15" December, 2018.

Uma Bharathi K, Sulochana S and Jagan Mohan R. Comparative Evaluation of Sella Basmati rice with other Parboiling Methods,
In 8t International Food Convention “IFCON” held at CFTRI, Mysore during 12t - 15t December, 2018.
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Bharathi R, Gnana Moorthy Eswaran U, Vidyalakshmi R, Vincent Hema. Standardization of hydrothermal treatment for flaking
of millets. In 8th International Food Convention “IFCON” held at CFTRI, Mysore during 12t - 15™ December, 2018.

Durgadevi, M., Thivya, P, Ravi Teja,, Sinija, V. R. “Effect of hot extrusion on the formulation of choco rice flakes- A breakfast
food" Indian Convention of Food Scientists and Technologists (ICFOST), 2018, Hyderabad.

Thivya, P, Durgadevi, M. “Effect of debittering on the physiochemical and functional properties of palmyrah young
shoot flour” International Conference on Recent Advances in Food Processing Technology (iCRAFPT), 2018, IIFPT,
Thanjavur.

Thivya, P, Durgadevi, M. “Exploring the feasibility of bitterness reduction in young shoot of palmyrah for its effective
utilization”. 19thinternational Union of Food Science and Technology (IUFOST), 2018, Mumbai.

Thivya, P, Durgadevi, M. “Effect of debittering on the physiochemical and functional properties of palmyrah sprout and its
application in food processing”. 8th International Food Convention (IFCoN 2018) during December 12-15, 2018 at CSIR-
CFTRI, Mysuru.

Gnana Moorthy Eswaran, U., Bharathi, R., Rajendran, Vidyalakshmi, R. 2018. Application of Aloe vera and Musa leaf extract as
edible coating and active packaging for shelf life enhancement of perishables in iCRAFPT'18. International Conference on
Recent Advances in Food Processing Technology, ISBN: 8-9-978-81-926250-0-3, pp-370.

Gnana Moorthy Eswaran, Bharathi R, Tito Anand M, Vincent Hema and Vidyalakshmi R. 2019. Utilization of coconut water
as a substrate to develop probiotic ice lollies. In National Seminar on Nutraceutical and Functional Foods on 30.01.19
at lIFPT.

Pratibha Singh, Shanmugasundaram. S, Effect of ambient conditions on inside temperature of paddy stored in Gl silos during
on farm bulk storage under tropical conditions, 2" International conference of food security, nutriotion and sustainable
agiculture - Emerging technology, Baba Farid college, Bathinda (14" to 16 Feb 2019 - 3 days), Abstract, (Poster).

R. Preethi, A. V. Kashyap, Monisha Jaiswal, A. Devi Vishali, Jeyan A Moses, Anandharamakrishnan C, Optimization of
electrospray process for lycopene, International conference on expanding horizons in health, disease and pharmaceutics
on 21-22 February, 2019 at Aninashilingam University Coimbatore., Abstract, (Poster).

Mahalakshmi L, Maria Leena M, Moses J.A, Anandharamakrishnan C, “Antimicrobial and antioxidant activity of silver
nanoparticles synthesized from ocimum basilicum seed extract” at the National Conference on Food Processing and
Preservation: Biochemical Principles, Quality and Safety (FPP-2019) at Annamalai University, Chidambaram during March
22nd to 23rd 2019.

Sayantani Dutta, Pintu Choudhary, Moses JA and Anandharamakrishnan C. “Liposomal encapsulation of a-lipoic acid as
a food supplement” oral presentation at 2019 10t International Conference on Food Engineering and Biotechnology
(ICFEB 2019) on March 26-29, 2019, Tokyo, Japan.

Preethi Ramakrishnan, Sayantani Dutta, Jeyan A Moses, and Anandharamakrishnan C. “Effect of High Molecular Weight
Maltodextrin and Spray Drying Conditions for Encapsulation of Noni Juice” oral presentation at 2019 10" International
Conference on Food Engineering and Biotechnology (ICFEB 2019) on March 26-29, 2019, Tokyo, Japan.

Popular Articles

Abhirami P, Lavanya D., Mohan Naik. G, Aarati Pushparaj, Venkatachalpathy N. Edible oyster farming: A boon to aquaculture
farmers, Everyman’s Sciences (Indian Sciences congress association magazine).

Bhosale Yuvraj K., Aruna Nair K., Hema V, Sinija VR, Potential application of phase change material (PCM) for sustainable
utilization of renewable energy, Food and Beverage News.

Gagan Dip, Akshay R. Patil, Meenatchi R. Organic foods and their importance going forward, 2019, Food and Beverage News
(February 16-28), p: 29.

Sulochana S. “Great Medicinal Values of Traditional Paddy Varieties”. In Special Issue of NelThiruvizha 2018, held on 215t and
22" of May 2018.
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FOOD PROCESSING
BUSINESS INCUBATION
CENTRE (FPBIC)

Long term and short term training programs were conducted at FPBIC for farmers, Self Help Groups, Industrialist, students
and researchers and new entrepreneurs. IIFPT Food Processing Business Incubation Centre (FPBIC) outreach programs
during the period of April 2018 - March 2019 are shown below:

Training Programmes Conducted Beneficiaries

Sponsored
Technical guidance training, 5, 2% Sponsored training, 57, 7%
services, 20, 9% Technical guidance
services, 60, 7%

Incubation 1day, 75,33%
services, 40,17% "~
Incubation
services, 78, 9%

3 months,
4,1%

5days, _—"
41,5%
. P 1 day,
3 months, 4, 2% . 532, 64%

o
- 3days, 12,5% 3 days, 62, 7%

\- 5 days, 13, 6%

Technical Guidelines / Consultancy Services (1 & 3 months)

S.No. Title of the Technology/Product Client Name & Place
1 Instant Health Mix Mr. M. Purushothaman, Vellore
p) Development of Convenient Food from Nutrition Balls K. Mohana Sujitha
3 Processing of Palm Jaggery Confectionaries Mr. S. Sugumar, Hosur
4 Drying and Dehydration of Fig Mrs. Parvathi Venkateshwaran, Erode Dist.
) Fresh Grated Coconuts Mr. N. Rajesh, Nammakka Dist.
6 Processing of Curled Moringa and Powder Mr. Balaji, Kotturpuram, Chennai
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FOOD PROCESSING BUSINESS INCUBATION CENTRE (FPBIC)

S.No. Title of the Technology/Product Client Name & Place
7 Processing of Appalam, Pickle and Masala Powder Mr. V. Krishnasamy, Kallidaikurichi, Tirunelveli
8 Shelf Life Extension of Damrood Cake S. Mohamed Hissam, Thanjavur
9 Extension of Shelf Life (Puff and Pastry) Dr. M. Rajaram, Trichy-3
10 Shelf Life Extension of Idiyyappam M/s. Koyara Foods, Chennai
11 Extend the Shelf Life of Healthmix & Chappathi Mix C. Harikrishnan, Chennai
12 Quality & Shelf Life Improvement for Bakery Products, G. M.Kapil Dev, Karaikudi
Rusk, Bread & Cookies
13 Shelf Life of Pulse Pasta Lakshmikanth K, Thanjavur
14 Production of Pasta Sujit Kumar, Bihar
15 Shelf Life Stabilisation of Raw Turmeric Paste Dr. Bhargavi, Trichy
16 Value Added Products from Millet Pasta Indradevi, Kumbakonam
17 Processing of Noni and Bittergourd Powder K.R. Govindarajan, Thanjavur
18 Development of Millet Cookies D. Chandra Mohan, Trichy

19 ABC Health Drink
20  Tomato Sauce Making

M. Loga Divakar, Cuddallore

Mr. M. Sankarlal, Virudhunagar

External Project (3 months)

Contact Details

Title of Training

1 02 May - June 30 “Formulation of Multi Grain Cereal Bar for A. Rathi Priya
Malnourished Population”
2 02 May - June 30 “Formulation of Choco Millet Flakes” G. Rupika

3 3 months Development of Plant Milk based Ms. Anjana Chandran,
Health Drink Kerala
4 3 months Development of Bakery Products from Mes. Vidya Jeyan, Kerala

pomegranate seed

Executive Training (5 days)

S.No. Date
1 09.04.2018-13.04.2018
2 07.05.2018-11.05.2018
3 14.05.2018-18.05.2018
4 25.06.2018-29.06.2018
5 27.08.2018-31.08.2018
6
7
8
9

Title of the technology

Processing of Masala Powders, Pastes and Pickles

Development of Spice Based Products

Value Addition of Seasonal Fruits and Vegetables

Baking Technology

Baking Technology

24.09.2018-28.09.2018
22.10.2018-26.10.2018
12.11.2018-16.11.2018
17.12.2018-21.12.2018
10 18.02.2019-22.02.2019
11 21.01.2019-25.01.2019
12 11.03.2019-15.03.2019

Value Addition of Fruits and Vegetables

Baking Technology

Processing of Cereals, Millets and Pulses

Value Addition of Seasonal Fruits and Vegetables

Preparation of Masala powders, Pastes and Pickles

Baking Technology

Value Addition of Seasonal Fruits and Vegetables
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Executive Training (3 days)

S.No. Date Title of the technology
1 21.03.2018-23.03.2018 Processing of Masala Powders and Pastes
2 03.04.2018-05.04.2018 Processing of RTE and RTC
3 23.04.2018-25.04.2018 Processing of Cakes and Cookies
4 01.05.2018-03.05.2018 Pickling Techniques
5 04.06.2018-06.06.2018 Processing of Cereals, Millets and Pulses
6 18.06.2018-20.06.2018 Baking Technology
7 02.07.2018-04.07.2018 Beverage Technology
8 18.09.2018-20.09.2018 Value Addition of Cereals, Millets and Pulses
9 24.10.2018-26.10.2018 Processing of RTE and RTC Products
10 12.12.2018-14.12.2018 Baking Technology
11 08.01.2019-10.01.2019 Preparation of Masala powder and paste
12 12.02.2019-14.02.2019 Processing of Cereals, Millets and Pulses

Beginners Training (1 day)

S.No. Date Title of the technology
1 26.03.2018 Value Addition of Fruits and Vegetables
2 28.03.2018 Value Addition of Tomato
3 02.04.2018 Value Addition of Mushroom
4 04.04.2018 Processing of Fruit Beverages
5 06.04.2018 Preparation of Bread and Bread Related Products
6 10.04.2018 Dehydration of Fruits and Vegetables
7 13.04.2018 Processing of Masala Powders
8 18.04.2018 Pickling Techniques
9 02.05.2018 Preparation of Cookies
10 07.05.2018 Processing of Cereals, Millets and Pulses
11 10.05.2018 Value Addition of Fruits and Vegetables
12 15.05.2018 Production and Processing of Pasta
13 23.05.2018 Value Addition of Fruits and Vegetables
14 28.05.2018 Preparation of Yeast Leavened Products
15 30.05.2018 Value Addition of Moringa
16 01.06.2018 Value Addition of Tomato
17 11.06.2018 Value Addition of Amla
18 13.06.2018 Processing of Masala Powders
19 18.06.2018 Preparation of Ice cream
20 26.06.2018 Bread and Bread related products
21 28.06.2018 Pickling Techniques
22 02.07.2018 Value Addition of Tomato
23 05.07.2018 Value Addition of Moringa
24 10.07.2018 Processing of Fruit Beverages
25 13.07.2018 Value Addition of Mushroom
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S.No. Date Title of the technology
26 23.08.2018 Pickling Techniques
27 23.08.2018 Pickling Techniques
28 28.08.2018 Preparation of Masala Powders
29 30.08.2018 Preparation of Ice cream
30 04.09.2018 Value Addition of Amla
31 07.09.2018 Preparation of Masala Powders
32 11.09.2018 Preparation of Ice cream
33 14.09.2018 Value Addition of Tomato
34 18.09.2018 Preparation of Homemade Chocolate
35 25.09.2018 Dehydration of Fruits and Vegetables
36 03.10.2018 Value Addition of Mushroom
37 05.10.2018 Processing of Fruit Beverages
38 09.10.2018 Value Addition of Moringa
39 11.10.2018 Preparation of Bakery Products
40 16.10.2018 Value Addition of Millets
41 23.10.2018 Preparation of Homemade Confectioneries
42 30.10.2018 Pickling Techniques
43 31.10.2018 Preparation of Masala Powders
44 01.11.2018 Value Addition of Amla
45 08.11.2018 Preparation of Cookies
46 13.11.2018 Processing of Flaked and Popped Products
47 15.11.2018 Value Addition of Fruits and Vegetables
48 22.11.2018 Preparation of Homemade Chocolates
49 27.11.2018 Value Addition of Moringa
50 04.12.2018 Value Addition of Onion and Tomato
51 06.12.2018 Preparation of Masala Powder
52 11.12.2018 Value Addition of Mushroom
53 13.12.2018 Preparation of Cookies
54 20.12.2018 Value Addition of Coconut
55 27.12.2018 Value Addition of Millets
56 28.12.2018 Dehydration of Fruits and Vegetables
57 03.01.2019 Pickling Techniques
58 04.01.2019 Value Addition of Coconut
59 08.01.2019 Value Addition of Moringa
60 10.01.2019 Processing of Fruit Beverages
61 17.01.2018 Processing of RTE and RTC
62 24.01.2019 Preparation of Ice-cream
63 29.01.2019 Value Addition of Banana
64 01.02.2019 Preparation of Homemade Chocolates
65 05.02.2019 Value Addition of Millets
66 07.02.2019 Value Addition of Mushroom
67 12.02.2019 Value Addition of Moringa
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S.No. Date Title of the technology
68 14.02.2019 Preparation of Cookies
69 19.02.2019 Dehydration of Fruits and Vegetables
70 01.03.2019 Value Addition of Coconut
71 08.03.2019 Value Addition of Amla
72 12.03.2019 Pickling Techniques
73 14.03.2019 Homemade Chocolates
74 19.03.2019 Value Addition of Tomato and Onion

Incubation Service

S.No. Date Name of the Product Equipments used
1 19.03.2018 Ragi Vermicelli Vermicelli Extruder, Blancher, Blender
2 21.03.2018 Cookies Planetary Mixer, Oven
3 28.03.2018  Wheat Flakes Flaker, Bread Slicer, Oven, Planetary Mixer, Roaster
4 05.04.2018 Rusk and Flakes Uruli Roaster, Flaker, Solar Dryer, Oven, Dough
Kneader, Bread Slicer
5 10.04.2018 Wheat, Varagu and Kambu Pasta Pasta Making Machine, Blancher, Blender
6 12.04.2018 Pasta Pasta Machine, Blancher, Flour Mixer, Solar Dryer
7 27.04.2018 Jowar and Bajra Pasta Pasta Making Machine, Blancher, Dryer
8 10.05.2018  Masala Powder Processing PinMill, Roaster, Ribbon Blender
9 07.06.2018 Sambar and Paruppu Podi Uruli Roaster, Pulveriser
10 26.06.2018 Pasta Pasta Machine, Blancher, Flour Mixer
11 09.07.2018 Grapes Drying Solar Dryer
12 09.07.2018 Pasta Pasta Machine, Blancher, Flour Mixer, Solar Dryer
13 17.07.2018 Pasta Pasta Machine, Blancher, Flour Mixer, Solar Dryer
14 20.07.2018 Grains Flour Drum Drier
15 02.08.2018 Pasta Pasta Machine, Blancher, Blender
16 05.09.2018 Cookies Planetary mixer, Oven
17 04.10.2018 Pasta Pasta Making Machine
18 04.10.2018 Biscuit Planetary Mixer, Oven
19 04.10.2018 Multi Grain Drier
20 05.10.2018 Pasta Pasta Making Machine
21 23.10.2018 Millets RF Drier
22 23.10.2018 Badam Drier
23 01.11.2018 Badam Drier
24 26.11.2018 Rice and Kaniji Dryer
25 05.12.2018 Millet Pasta Pasta Making Machine
26 06.12.2018  Millet Pasta Pasta Making Machine
27 06.12.2018 Cake Planetary Mixer, Oven
28 07.12.2018 Millet Pasta Pasta Making Machine
29 17.12.2018 Cake Planetary Mixer, Oven
30 19.12.2018 Maize Steam Kettle, Flaker
31 21.12.2018 Pasta Extruder, Blender
32 24.12.2018 Ragi, Kambu, Thinai Pasta Machine, RF drier
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FOOD PROCESSING BUSINESS INCUBATION CENTRE (FPBIC)

S.No. Date Name of the Product Equipments used
33 22.01.2019 Cookies Oven, Cookie dropper, Mixer
34 23.01.2019 Rice Flaker, Drier
35 19.02.2019 Curry Leaf Powder Drier, Roaster, Pulveriser
36 19.02.2019  Wheat Solar Dryer
37 04.03.2019 Tomato Processing MPU Demo
38 07.03.2019 Pasta Pasta Making Machine, Dryer, Blancher
39 18.03.2019 Extruder Twin Screw
40 19.03.2019 Pasta Pasta Making Machine, Dryer, Blancher

Mobile Processing Unit

IIFPT Mobile Processing Unit was taken to Periyar Maniaamai University, Thanjavur on August 29t to 30t for Science Club.
Demonstration of mobile processing unit was done. 5000 beneficiaries like school students and college students were
benefited in this program.

State Level Seminar for Promotion and Development of Coconut

IIFPT participated State level seminar for promotion and development of coconut at Nagercoil on 13.11.18. Director -
IIFPT delivered the special address and given talk about success model of Mission Coconut developed by Ministry of Food
Processing Industries, Government of India. IIFPT was highly appreciated at the seminar. Sh. Pon. Radhakrishnan, Hon'ble
Minister of State for Finance and Shipping and Sh. Prashant M. Wadnere, I.A.S, Kanyakumari District Collector were present
during the event. The innovative product developed from IIFPT coconut ice-cream, edible wafers from jackfruit waste and
coconut milk were distributed among people during the expo. Demonstration and distribution of coconut milk drink using
mobile processing unit were done. 1000 beneficiaries were benefited in this program.

IIFPT participated One day seminar on 01.03.2019 “Value Addition of Tomato” organized by Tamilnadu Agrimarketing and
Agribusiness, Dharmapuri. Demonstration and distribution of various value added products from tomato using mobile
processing unit were done. 1000 beneficiaries like farmers, students, self help groups were benefited in this program.
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SPONSORED TRAINING

Special Training for Tura Students (Five days)

S.No. Date Title of the technology
1 18.06.2018-22.06.2018 Executive Training on Food Processing

One Executive training was conducted on Executive Training on Food Processing for Tura students totally 13 beneficiaries.

Special Training (One day)

S.No. Date Title of the technology
1 29.10.2018 Value Addition of Millets

One special training was conducted on technologies as value addition of millets for total 6 beneficiaries took part in the training.

Special Training (One day) SHGs, Madurai

S.No. Date Title of the technology
1 07.09.2018 Preparation of Masala Powders
2 07.09.2018 Value Addition of Millets

Two special training was conducted to self help groups from Madurai on technologies as Preparation of Masala Powders,
Value Addition of Millets for total 11 beneficiaries took part in the training.

Special Training from Andaman & Nicobar Islands (Five Days)

S.No. Date Title of the technology

1 25.02.2019-01.03.2019 “Post Harvest Technology for Preservation and Value Addition of
Horticulture Products”

One Special Training was conducted on technologies as “Post Harvest Technology for Preservation and Value Addition of
Horticulture Products”from Andaman & Nicobar Islands total 27 beneficiaries took part in the training.

PMKVY Technical Institute under AICTE 2018-19

IIFPT conducted One Month Training Course on Baking Technician under Pradhan Mantri Kaushal Vikas Yojna (PMKVY) from
29.10.2018 to 05.12.2018 for totally 25 students were benefitted.
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S.No. Category No of visitors
Organization/Institute
1 Veterinary College and Research Institute, Orathanadu 57
2 Valivalam Desikar Polytechnic College, Nagapattinam 06
3 AEC&PI, Kumulur 22
4 CAT, Theni 55
5 STAC, Vasudevanallur 53
6 AAO, CAB Nilakottai 20
7 AEC CAT, Theni 55
8 STAC, Horticulture 53
9 A. A.O CAB Farmers, Nilakottai 20
10 Kumaraguru Institute of Agriculture, Erode 72
11 Agricultural Department, Nagapattinam 55
12 Naga Foods 4
13 BTM Agriculture Dept. Farmers 30
14 Deputy Agri Officers, Pudukkottai 29
15 TRRI, Aduthurai 25
16 ATMA, Thiruvallur District 45
17 Dept.of Agriculture, Villupuram 50
18 ATMA, Villupuram 40
19 Mother Teresa College, Pudukkottai 55
20 ATMA, Kerala 42
21 Dr. N. G.P. Asc, Coimbatore 62
22 Dept of Horticulture, Annamalai University 34
23 POMS, Thriuvarur 34
24 SBA School, Mananarkudi 58
25 Agri Engg Training Centre 21
26 SriVageesha Senior Sec School, trichy 85
27 Dept of Agri Business 50
28 Dr. A. Wilson, Trichy 42
29 Annamalai University, Cuddalore 80
30 ATMA, Thiruvarur 90
31 ATMA, Coimbatore 44
32 Anbil Dharmalingam Agri College, Trichy 100
33 Agriculture Officer, Kollam 36
34 ATMA, Nagapattinam 49
35 Agri Officer, Ramanathapuram 30
36 Ramakrishna Mission Vivekanda University, Faculty of Agri 85
37 Assistant Engineer Department, Tiruvarur 21
38 RARS Kerala Agri University, Kerala 51
39 TMC, Thanjavur 30
40 AEE Farmers 22
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S.No. Category No of visitors
41 Dept of Agriculture, Kerala 15
42 Agri College and Research Institute, Killikulam 114
43 Agriculture School of Science, Virudunagar 57
44 Dr. Umayal Ramanathan College for Women, Karaikudi 64
45 K. Vivekananda Agri Department, Tiruvaiyur 20
46 Bharathidasan School of Management 56
47 ATMA, Cuddalore 32
48 AC and RI, Madurai 134
49 VVM Sri Pushpa College, Thanjavur 45
50 ATMAN College of Arts and Science, Trichy 73
51 ATMA, Palani 37
52 Agri Office, Dindigul 37
53 Hindusthan College, Coimbatore 58
54 Alagappa University, Karaikudi 43
55 Assistant Engineers 25
56 Youth Farmers 22
57 R. Tamizhamaran Polytechnic College, Pattukkottai 65
58 Krishika Samaj Farmers, Karnataka 14
59 Educational Institute Visit 45
60 Annamalai University 45
61 Block Technology Manager, Thiruvarur 40
62 AE, AETC, Thiruvarur 22
63 Bharathi Women Arts&Science College, Kallakurichi 37
64 Vivekananda College of Arts and Sciences, Namakkal 83
65 Coconut Seminar Farmers Visit 100
66 K. S.Rangasamy College of Technology 46
67 Holy Cross College, Trichy 44
68 Block Technology Manager, Kancheepuram 33
69 Vanavarayan Institute of Agriculture, Pollachi 23
70 Central University of TN, Tiruvarur 23
71 Thanjavur Medical College 24
72 Delta International School, Pattukkottai 74
73 Bishop Manickam College, Porayur 67
74 National Agro Forming, Chennai 48
75 Care India, Kattumankovil 60
76 ADAC & RI, Trichy 32
77 Veterniary College, Orathanadu 66

New Entrepreneurs

78 Strartup’s from all over State 570
Total 4205

About 4205 visitors like farmers, new entrepreneurs, students, researchers from various places have visited IIFPT during the
month of April 2018 to March 2019 and explore their knowledge in food processing and technologies.
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SUMMARY
Training No. of Training No. of Beneficiaries

1 Beginners training (1 day) 74 526

2 Executive training (3 days) 12 62

3 Executive training (5 days) 13 28

4 External Project (Three months) 4 4

5 Technical guidelines service 20 60

6 Incubation service 39 80

7 MPU 3 7000

8 Sponsored Training 5 57
Total 170 7817
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OUTREACH

Number of expos and outreach activities conducted/participated with details of event, location and dates (2018-19):

S.No. Event Place Dates
1 oth Krishi Fair Puri, Orissa 3-7 June, 2018
2 India Infrastructure Expo Mumbai 24-26, June, 2018
3 AAHAR 18 Chennai, TN 23-25 August, 2018
4 Annapurna World Food India 2018 Mumbai 27-29 September, 2018
5 Food and Pack Tech Expo 2018 Indore, MP 20-22 October, 2018
6 Agro world 2018 IARI, PUSA 25-27 October, 2018
7 IUFoST 2018 Mumbai 23-27 October, 2018
8 Rise in Jammu, 2018 Jammu 1-3 November, 2018
9 10th Agrovision Nagpur 23-26 November, 2018
10 IFCON 2018 Mysore, Karnataka 12-15 December, 2018

. 117
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S.No. Event Place Dates

11 16th Agro Food and Beverage Processing Goregaon, Mumbai 18-20 December, 2018
World Expo

12 Dinamani Health and Fitness Expo Kaveri Hall, Thanjavur 22-23 December, 2018

13 Organics and Millets 2019 - International Palace Ground, Bangalore, 18-20 January, 2019
Trade Fair Karnataka

14 BRAQCON 2019 ICAR-CIBA, Chennai 18-20 January, 2019

15  Nutraceutical and Functional Foods IIFPT campus 30 January, 2019

16  Coconut Value Addition and Marketing IIFPT campus 15 February, 2019

Ministry of Food Processing Industries, Government of India - IIFPT’s Common Food Processing Incubation Centre at Perambalur
organized a Hands on Training Programme on Processing and Value Addition of Mango. A team of 70 farmers from various districts
of Tamil Nadu were benefited through this training programme.
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SWACHH BHARAT

ACTIVITIES

In continuation of the last year the NSS activities
proceeded for this year (2018-2019) as per the
schedule and executed the plan in the adopted
village of Thirukanoorpatti. Students of our
institute took part in various activities to full fill
the objectives listed as follows:

Food processing awareness

Clean India programme

Tree planting
Foodprocessingandsecuritydemonstration
Health camp

Awarnesson e transaction

Special skill development

Students from the Il year B.Tech (Food Process
Engineering), have conducted NSS special camp
at adopted village Thirukannurpatti, Thanjavur
district from 28.04.2018 to 04.05.2018. The
inaugural function was conducted on the same
day Dr. C. Anandharamakrishnan, Director
[IFPT, was preside over the function. The special
guests were attended the inaugural function are
Mr.K.Subramaniyan DDM, NABARD Thanjavur,
Mr.Fabian, Principal St Marys High school, and
Mr.KPL Philip, President, Co-Op. Agri. Society
and R. Varatharajan, Regional Manager, SBI,
Thanajvur and Dr. S. Anandakumar programme
officer, |IFPT.

Swachhta Programme

Under “CLEAN INDIA GREEN INDIA” theme a
special swachhta programme was conducted at
adopted village on 29.04.2018. Different types
of wastes have been collected and segregated
into biodegradable and non-biodegradables

wastes. Plastic wastes alone weighed around
25kg and disposed according to the direction of
municipal waste management committee.

At Angel’s school, Thirukanurpatti about 100
school students participated in the programme
and offered demonstrated on hand-washing
practices, proper hygiene practices, safe waste
disposal, etc. Students from various sections
participated actively in the interactive sessions,
and clarified questions on health and hygiene.
The swachhta videos were played as a part of
awareness creation among the students to
follow cleanliness in their day to day activities.
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Swachh Bharat Awareness Wall
Painting

Mural wall paintings were done on the
Panchayat Office walls of Thirukanurpatti village
with approval Panchayat officer Sh. Vijaya kumar
on 01.09.2018 under the following themes.

1. Different wastes collection

2. Prevention of open defecation

3. Safe sanitation and judicious use of water
resources.

4. Promoting cleanliness among school
children

The above problems and its prevention methods
was explained to the public at the time of wall
painting.

Swachhta-Pakhwada Awareness
Programme at Adopted Village

This programme was conducted especially
for school children at St. Marys high school in
the adopted village at Thirukanurpatti. All the
students participated in this programme and

Swachh Bharat Activities

the NSS officer had explained the importance of
swachhta activity in the society for our country
development. All the students and teachers
took the swachhta pledge. In continuation,
an essay competition was conducted entitled
“Importance of swachhta programme in our
country development and Innovative plans
for effective Implementation” to the school
students.

Tree Planting Programme

Tree planting programme was conducted on
30.04.2018 to create green village. Totally 35
saplings were planted in the village by our
students. The saplings plants include Pungam,
Neem, Mazhilam, Gooseberry, Guava. To create
awareness on renewable energy and hybrid
energy systems a special demonstration was
conducted for utilization of solar energy for
lighting and insect control. The solar panel,
battery and solar insect trap were demonstrated
to the public and the working principle, services
were explained.
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The programme was again conducted at
adopted village on 01.11.2018 and total of 50
trees were planted. In addition to the aforemen-
tioned varieties Vagai and Albiziasaman were
also planted. The area of planting includes St.
Marys high school, panchayat office, coopera-
tive society and north streets.

Free Medical Camp

A free medical camp was conducted at St.

Mary’s Higher secondary school more than 100
participants were benefitted on 02.05.2018. The
treatment provided at the camp included ECG,
Blood pressure, Height, Weight measurements
by Meenakshi hospital and General eye check
up by Vasan eye care. The treatment was
provided with medicines and consultation at
Free of cost. The blood donation programme
was also conducted with the support of red
cross Thanjavur about 13 units of blood were
donated by the student community.

Celebrations of
72N Independence Day

IIFPT has celebrated the 72" Independence
day on 15.08.2018. The NSS volunteers were
actively participated in the march past. Dr. C.
Anandharamakrishnan, Director hoisted the
National Flag. All the staffs, faculty, students
participated in this programme. Director gave the
award for best NSS volunteers and students have
actively participated in the special swachh bharat
programme summer internship (10 members).

Swachh Bharat Activities

Celebration of
“Sadbhavna Diwas”’

The 74% Birthday Anniversary of Rajiv Gandhi
has been celebrated on Monday, August 20,
2018. As per the directions, the NSS students,
staffs and faculties were taken Sadbhavna Diwas
pledge. About 50 students were participated in
this programme.

IIFPT Campus Cleaning

The students, staffs and faculty participated in
intensive cleanliness drive in and around the

campus on 16.10.2018. The programme started
with Swachhta pledge taken by the participants.
The participants cleaned different areas in the
campus which includes office, stair case, lifts,
doors and windows, parking lots, work shop and
pathways. The collected waste materials were
disposed according to the direction of estate
management committee.
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The Union Minister for Food Processing Industries,
Smt. Harsimrat Kaur Badal releasing a booklet
titled ‘Waste to Wealth Technology’ prepared
by the Indian Institute of Food Processing
Technology, Thanjavur, Tamil Nadu, at the launch
of the “Swachhta Pakhwada” (from 16" to 315t
October), in New Delhi on October 16, 2018.

Together we can make a big difference. Under the
MoFPI Swachhata Pakhwada initiative; students,
faculty, and staff of IIFPT, an institute under
Ministry of Food Processing Industries organized
cleanliness drive in & around the campus and
also undertook the Swachhata Pledge to remain
committed towards building a cleaner India.

[IFPT observed Swachhta Pakhwada on the
occasion of Gandhi Jayanti. One-day awareness
program on Food Safety & Personal Hygiene was
conducted for street vendors. Shri. Parasuraman,

Swachh Bharat Activities

Hon'ble MP, Thanjavur Constituency was the Chief
Guest. Dr. Anandharamakrishnan Chinnaswamy,
Director-IIFPT presided over the function. More
than 150 Street vendors from Thanjavur district
actively participated in this awareness program.

Below Poverty Line Data
Collection

As per the request from the district collector
office Thanjavur IIFPT NSS volunteers has
participated in the activity of Below poverty
line (BPL) collection in thanjavur district on
02.03.2019. About 30 students participated
in this programme and collected the data as
per the guidance of district collector Sh. A

Annadurai, IAS. The students have collected the
data from different streets included North street,
Sunnambukarai street and other areas near old
bus. The students were visited more than 300
houses and collected the required information
required for Tamil Nadu government. The camp
conducted from 9.30am to 5.00 pm. Finally, the
district commissioner appreciated the student’s
activity.

National Flag Day Fund
Collection

As per the direction NSS volunteers collected the
fund from inside and outside the campus for the
Armed Forces Flag Day Fund. The total amount
to be collected is Rs. 10000/-. The receipt Number
of the coupon book sare 9952801 to 9953000
and handed over to the Joint Assistant Director
District Ex Service welfare centre on 19.02.2019.
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LIAISON OFFICE
GUWAHATI

Introduction

Liaison office of IIFPT at Guwahati involves in conducting
skill development training programme, entrepreneurship
development in food processing, students internship
training, serving incubation facility for budding
entrepreneurs and offering consultancy in the area of food
processing especially for the people of NE India. IIFPT is m Training
continuously reaching the unreached communities of NE
and serving for the upliftment of the people in the region.
From the year 2018-19, LO Guwahati is being expanded to
include food testing laboratory.

m Student Internship

Incubation services
Consultancy

Apart from various routine activities [IFPT, LO Guwahati
is also involved in promoting various Schemes of MoFPI,
preparing various analysis reports and also working jointly
with other institutions like NEDFi, NABARD, IIE, FICCI etc.
in various activities for entrepreneurship development of
NE states of India.

Fig. 1: Number of training and other services

Training, Incubation and Consultancy Services

During April 2018 — March 2019, a total of 46 training programmes were conducted for farmers, SHG members, and educated
youths followed by 9 student internships, 33 incubation services and 3 consultancy programmes (Fig. 1 & Fig. 2) and also
generated income in the tune of Rs.13,92,852 during the year (Fig. 3). The number of beneficiaries were almost 90 comprised
of farmers, prospective and enthusiastic villagers sponsored by various organizations like Krishi Vigyan Kendra, Morigaon;
North East Livelihood Promotion Society, Guwahati; Sikkim State Cooperative Supply and Marketing Federation Ltd; NERAMAG;
Central Institute of Horticulture, Nagaland and FICSI during the year of 2018-19. The training programmes mainly focused on
the value addition, preservation and packaging of different locally available fruits, vegetables, and spices of the region.

® Number of programmes u Number of trainees

129 124

Student internship  Individual training Group and sponsored
training

Fig. 2: Training Programmes under various categories Fig. 3: Income generated from various activities
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LIAISON OFFICE GUWAHATI

Training for Mushroom Development Foundation and Institutional visit of USTM, Meghalaya
KVK Morigaon

Expansion Work

The expansion work undertaken during this year were renovation of the centre, purchase of various additional machineries/
equipments for training and incubation purpose and developing Food testing Laboratory which can be a valuable asset for
the entrepreneurs in the field of Food processing in North East India.

Inauguration of Smart training cum classroom by Hon’ble Dr. Dharmendra Singh Gangwar, Additional Secretary, MoFPI on
30t August 2018.

A smart training cum class room was inaugurated by Hon'ble Dr. Dharmendra Singh Gangwar, Additional Secretary, MoFPl on 30t
August 2018 and also an interactive session was conducted with the training and incubation beneficiaries as well as prospective
entrepreneurs of [IFPT, LO, Guwahati about the MoFPI schemes, policies and entrepreneurship development of NE India.

IIFPT, LO, Guwahati Officials participated and delivered
lecture in different “Food Processing Conclaves” held at
Assam, Sikkim, Nagaland during 2018-2019. Participated
and presented at State level SC/ST Hub Workshop at
Gangtok, Sikkim on 26" February 2019.

One Day Interactive Workshop was organized on Pradhan
Mantri Kisan SAMPADA Yojana with 46 participants
and Expert panelists from various institutions like [IFPT
Guwahati Centre, NABCONS, NEDFi, Indian Institute of
Entrepreneurship (IlE), NEDFi and Bharat Scouts and
Guides.
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LIAISON OFFICE

BATHINDA

Introduction

The financial year of 2018-19 has been proved a very
productive and important year for FPBITC and Liaison
Office, IIFPT, Bathinda in terms of development and
expansion of various kind. The overwhelming response
from in and around people of Bathinda regarding short
term and long term skill trainings and utilisation of
Business Incubation Centre during the year is quite
remarkable. The activities and number of visitors were at a
high rise. Most of the scheduled trainings were conducted
with the presence of enthusiastic participants and many
mass trainings and programs were also conducted on
request of farmers of different villages as well as NGOs.

Training and Incubation
Services

During April 2018 - March 2019, a total of 56 short & long
term training programmes were conducted for farmers,
SHG members, and educated youths followed by 9
student internships, 10 incubation services (Fig. 1 & Fig.
2) and also generated income in the tune of Rs.3,87,762/-
during the year (Fig. 3). The number of beneficiaries from
these programmmes were almost 453 comprised of
farmers, prospective and enthusiastic villagers sponsored
by various organizations like SHG's & NGO such as
Ambuja foundation, Hands in Hands etc., students from
different states during the year of 2018-19. The training
programmmes include both conceptual and practical
demonstration. The training programmes mainly focused
on the value addition, preservation and packaging of
different locally available fruits, vegetables, and spices of
the region.

13.33%

12.00% # Individual Training

m Group and Sponsored Training
Student Internship
Incubation Services

Fig. 1: Distribution of Different Services during 2018-19

m No. of Trainings  m No. of Beneficiaries

31

13

Individual Training Group and Sponsored Student Internship
Training

Fig. 2: Number of Trainings and Beneficiaries under
Different Categories of Training

Fig. 3: Revenues Generated from Different Services
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Highlights of different Training Program organized during 2018-19

In addition to the above core activities IIFPT, LO Bathinda is & No. of Awareness Camps = No of Beneficiaries

alsoinvolved in outreach off-campus activities for promoting 250 229
205

various schemes of MOFPI and for entrepreneurship
development in remote villages of Punjab were also
performed during (April 2018-March 2019). The LO has
organised one day awareness programs in different villages
of Bathinda district. The objective of these programs was
to create awareness among farmers, youth and women
about possible opportunities for income generation in
food processing sector. About 23 villages were benefitted
through these awareness programs more than 1200 people
were benefitted. Fig. 4: Awareness Programmes Organized

Highlights of different Awareness Camps organized during 2018-19

Other Extension Activities
Radio Talks & Invited Lectures

IIFPT, LO, Bathinda Officials delivered Radio talks on “Role of Food Processing in Doubling Farmer’s Income” & “Information
regarding Skill Development Trainings organised at IIFPT Bathinda Centre” in the program Kisan Vani at AIR, Bathinda.

IIFPT, LO, Bathinda Officials participated and delivered lectures in“Entrepreneurship Awareness Program”at Baba Farid College,
Bathinda; awareness camps organized on“Honey Bee Cluster & Honey Processing” by District Industries Centre (DIC), Bathinda;
awareness camps organized on “Opportunities in Food Processing for Women'’s” by Ambuja Cement Foundation, Bathinda at
Community Health Centre of villages; awareness Camp organised by NIFTEM at Village Chak Fateh Singh Wala, Bathinda.

Highlights of Lectures delivered at different organizational programs
during 2018-19
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Participation in Kisan Mela/Food Expo

IIFPT, LO, Bathinda Participated and exhibited Stall in “Kisan Mela” organised at Regional Research Station, PAU; “District
Kisan Mela” organised at KVK, Bathinda; Food Industry and Craft Mela held at PAU, Ludhiana and 6th Food and Pack Tech
Expo-2018 organised at Labh Ganga Exhibition Center Indore, Madhya Pradesh.

Organised International Seminar/Workshop

During April 2018-March 2019 lIFPT, LO, Bathinda organised three days International Conference on“Food Security, Nutrition
and Sustainable Agriculture - Emerging Technologies” jointly with Baba Farid Group of Institutions at Baba Farid College,
Bathinda. About 300 students and faculties participated from India and other countries & presented their research through
oral & poster presentations. The faculty of IIFPT co-chaired and chaired the technical sessions during seminar.

IIFPT, LO, Bathinda organised one day workshop on “Baking Technology” during Inauguration Program of Bakery Line at
IIFPT- Liaison Office, Bathinda. The event was inaugurated by chief guest Hon’ble Union Minister, FPI, Smt. Harsimrat Kaur
Badal. About 200 students, entrepreneurs, faculties participated in the workshop.

MoU with Institution
IIFPT, LO, Bathinda signed MOU with Baba Farid Group of Institutions at Baba Farid College, Bathinda.
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BOARD & EXECUTIVE
COMMITTEE MEMBERS

MEMBERS OF GOVERNING BODY

Smt. Pushpa Subrahmanyam 8. Dr. Pitam Chandra
Chairman-IIFPT Board Ex-Professor (FE) NIFTEM &
Hon'ble Secretary, Ministry of Food Former Director -ICAR-CIAE, Bhopal
Processing Industries CD 223, Ansal Golf Link |,
Panchsheel Bhavan, August Kranti Marg Greater Noida 201310 UP
New Delhi 110049 9. Shri. Padma Singh Issac
Shri. Minhaj Alam Chairman cum Managing Director
Joint Secretary Aachi Masala Foods (P) Ltd.
Ministry of Food Processing Industries Plot No.1926 34'™ Street,
Panchsheel Bhavan, August Kranti Marg Ishwarya Colony | Block,
New Delhi 110 049 Anna Nagar West,

. Chennai 600 040
Shri. Arun Kumar
Additional Secretary and Finance Advisor 10.  Shri. Shree Shivkumar
Ministry of Food Processing Industries Chief Executive Officer
Panchsheel Bhavan, August Kranti Marg SKM Egg Products Exports (India) Ltd.
New Delhi 110 049 185, Chennimalai Road, Erode - 638001
Shri. Gagandeep Singh Bedi 11, Shri.J.S. Syju
Agricultural Production Commissioner & General Manager (TN)
Principal Secretary Food Corporation of India
Department of Agriculture No.8, Mayor Sathyamoorthy Road
Government of Tamil Nadu Chetput, Chennai 600 031
Chennai 600 009 12.  Dr.B.Shridar
Dr. AK. Singh Dean .
Director (Additional charge) Agrl.cultural Engg. College & Res.. Institute
Indian Agricultural Research Institute Tamil Nadu Agricultural University
Pusa, New Delhi 110 012 Coimbatore 641003

13. Dr. C. Anandharamakrishnan

Dr. H.S. Gupta
Former Director General
Borlaug Instt. for South Asia (BISA)

Director-Member Secretary
Indian Institute of Food Processing

New Delhi Techr.10Iogy
Thanjavur 613 005

Dr.S.Uma

Director

National Research Centre for Banana
Thogamalai Road
Thayanur PO, Tiruchirapalli 620 102

Annual Report 2018 - 19



BOARD & EXECUTIVE COMMITTEE MEMBERS

EXECUTIVE COMMITTEE MEMBERS

Shri. Minhaj Alam

Joint Secretary

Ministry of Food Processing Industries
Panchsheel Bhavan, August Kranti Marg
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Dr. Saraswathy Eswaran
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29, Vallalarnagar,
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¥ & T T8 Sy SR far nfafafiat & forg et
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HAGHR Sl. [T $AR §gT - e h1 Igdre- foar|

THAM! BT 3T DI G AT favg R o feadia srfey
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Fehe, TRIHR AR JH107 0 f3u 7|
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AT 3R Ao JeX b IRUBG3ASS! Req &1 GRT 3R Igured
foar| off fao $AR d671, ST-TF YRG0 I HATCH, URd
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IURYT 3|

S| foorn $UR 98N, e TARHR, TR YHHRUI IYRT HATC,

YR WPR 5 URd PR o [T TGN SN HATT & 37 gad
ot ot St Tl BT IURUM T SIS FUHUIET H grefors THeil IR SRR

P1 IgureH fdba|
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» fira ) (@e TR geifafi)

» fiemE). T Wit

TRe Qeiftre af & o ¢ A 60, TH b & fafv
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AT 9.0P 4 I, 8§ YAWR, TH P 2 Y, 4 AR TY
fruadl 3 a9, 9 AR &t 3af HT BT & |

3MTE 3118 T W &t =17¢ o TaRTdioR & forg sisiiue Bt
HI AR AT cH oo Moiae & e Ague JEt & g R
& U SRS TR SR Iad TaRTRITernsit # Heidl g
Y RE P URIEU 3R THUH HRIHH gHR SHI B W
TRIRHRUT B Jd B BT AR UGH HRd § ol U Wi
UGIHRT &F Dl 18 HTSUl IR & off obd 8| MSATSTHUIE,
gl H IATEH! gRT IATGT & IHT B i AR B
T 3R ITEH, YR, g3 3R Wrey uardf & fague
B oA RIS T & o YR & Tial § Hoiar §1

BHEI B BEGRN 3R PR

TS IATSUHUTE BT DY ST TG & YR WR s Sl
UG &Rl ¢ | 3 SRl BT &l NTfed &R & Udb H1ed
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@qd, g 3R fgcita av) &t wea fasan @ $.5000/-
EIEEIH]
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¥ § T & YR RWR & Y I8 IEIN (@
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o IFART 3CHH YHIRIMN: Re@d 99 & gafiig Ry
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o THIHUHTISHTE SHAGRT: TH.CH B! & T 10,000 FTT
ufa A8 SR =y fagHT & fore 15,000 vl A8

B MY & e sieRfgia wgahT deaq
3 1S U U & Ihpmar SiR WieHT & YR WR BRI B
FRHaRaT BRI AR RYDHR TREH &l 5

wIfa

SRIPT FEUITT & HeAH 9, IS
TRFEIS U o e, 317 $11S T Gt
& & < BE A AR fayfiee,

Wi o ™ S quf faan
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TS TS U 0 & H <y IUIfe U801 JURTE, 4 Hs, 2019 B
AT fora | ST & T Al & T H SITAHAR,
JRY-IR, dHeg SN fayfdecr, dEg & sk
T T T | SR 3T Suciel i o H &l TR T | 39 Iuder
A T Sifafy 3 SF iR Rew fafies, Siermia & siee
Sifeciu T pawull 3 gun I Tt far | rRE # Iurfy
I PR a1 Heal e $ 21 SR TATH $ 9 e A |

SI.EA. PR, paufa, aftrerg $iY fayfaerea, wae wgur

3T 315 U6 Wt & # yd o1 e
YHRIE BT STAre fhar T

TR URIHRUT HATCRI, HRA TR - 3T 3715 U G S 4 04.05.19
D1 Jd B A TURIE BT SRASH T T | 39 SawR R &
Ay ST T afergw, fosm fRee & TRaTd oRkaeh, Ueiy
=, TS TR haeey! Tfdae Trgde s a9 3
B DI HIGTTHSD gfgHdl R ARy Feile faa

31 fechiu v, pawlf, srwmer, S s R fafiRs,

AWRIE # Ialy= &d §¢ faRmg efafi $ w0 & e e g¢
HAHR BT IUTY TGV X T HIaP ST IJUTRI TG Hd 5T
FAR BT gRT YW AP B
. 41 TH g3iaa . prawh odt . el o er . AEUAT SaRTS
313 31 TH 3R - TH 3R T TS IR-T 3R ) T 3T SR-TH 3R o T TS IR-T 3R
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IMEIAMETHUIE P Tauf S THRIE, wquf siadl @a
gAtHe BT e far war

3TE 3 TP WY & &1 8 9i a1 Wl Agiawd

Q&I AT F SR, FET 31 ITHUH HE A F YA
PRd FAR B

fenfire g iR Aeifore wfafalRrat

o 2 3R U T & UTSTshH & SRR, B faf¥et ey vRies=uor
I TR TR & YT 3 Tore STl 8, Fore) 3 ey T &
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faml & fore argrscia fRufa oik w=fifad Sfeem & war man| U fu T T1Rae & F-d &1 Heewy fazayur 7, 14, 21 3R
28 a1 & SfaRTa WR foram T |37eqg § g uran T {3 ARG & 7 & U 49.36 Ufawra Tt @t A § R Sferraw
FARTZS 3R Ryanfie ond ¥ aftd fovam man g qu famer U SR wRfifoa afvfRufeat & ar mar ot for ger =7 9 ga
B TR BT IR AT |

e

o TN eI AR RIS HlcA DI AR (&HdT 5000 THS)
o (R U TG g BT A oha 15 R B

i 9.1 [Rezs TS e I 9.2. FHHC HR
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AT & g BT fap™ iR sHD! fa=wara &1 sreaa=

STHT BT 3=

o Taftr gRkfRyferdl & A1RTe & gy &1 fAdRIT Tift &1 fazeiwor
o IRIA WS & fddb™ & foIT ufehar UHe! 1 3dpd a1
o faftya uffRuferdt o ivad Wie &t Ratdiitored faRIvarsdi &1 1eaa B

ST BT gEYfA

TR § I a9 3w, YA TS 3R Qe dcd 81 ©, O HiFd W & 7T 3aeaeh §id & eIy A1kae &1 Sudi
g o, greraen Swisfesdtg SR o foar Srar g1 iR # WH & ol daR (3RENS) SR UhH & fil duR (3R & )
IAE! & AN HI & § T\ §TATRTA & fIdR & =U & Ue =701 I1E fasws g fovar mar |

W
ol g ePIdazs O &I fomifes, 3R T8, FHRE T 3R TH THRAT 3R Uy a1 afifdE &7 gard Akad &

IR &1 96 & o fooan T 8 1 g9 &1 ATgehidd § AT fhT T A1RTd ¥ fAdhTer ST § SR H1H R &= & fad gy
HI 720 f&I AfRTT T 15 Vs & oW UTeRTSSS fovarn SiTa & |

YT BT giomd

TS & G B ATSehIAd J FalTol foh T T A1REd ¥ FaTa ST 8 $iR g &1 720 felt Afaw ¥ 15 Ydhe & faw mneRIsss
foram ST 81 10 fiFe & forT 10000 SRUTH R EHIRNHIZSRA & a1 g4 H gIegIdbaiasgy e T | forifed, 18R
T, ST 79 3R 77 THRET 3R fadR A1iad & I Qardie 8.744 ¥ 19.22; 10.04 F 20.89 3R 10.41 ¥ 32.43 Tof
fora man | ARTE TR &1 I He HHRT: 78.19,0.45, 3R 10.38 & T H AT 7T [ARIA YR &1 UTd, FEiEEse, W,
T 3R ol T 6.55, 86% 1.96%, 12.04% 3R 460.2 frall HARY SHHT: U 77| T1RIA YR &7 areR Ufdefadt 0.97 J
0.96% P &g YT 3R TIRAA YR B TH B AT 52.0 I 54.0% q 47| TH U1 3 ¢ H U 3R u=itfara fufa & Wia ifvaa
UHR 1 W Sita 45 & T S T T o |

e

o NG Y U ATd IIG AR febar Tar e §TeIR § Suersy 3 0T 3 GHI JUI-T1&f01 Hige &
o TR TH 3R WY TH ¥ fAreman g3 Aiad TS & U 3T WiebrdT R Yad! Jed B

o %.1. Tfaa s Rararst e w.2. Taa s
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STHT BT 3=

o URE & WU H HIHA ANRIA & UM BT AT HAT Sl {b THi6 W HIHd ATRId & UM & WG &
o PHIA AT I TSR B} UINDH dcd ATHH Bl TG BH=AT

ST BT gEYfA

DA TRTT Y FHTH! TH G € W T T IR IR Bt fRyfaat F guifad e W g 1 T TR1e 817 &7 sifaide<ia §
3R 3T WIE W T 81 Uh SR O1d AIRAd 1 51 ¥ H1eT ol § df I8 witfad fRufa # of s uiesfae w@re @t <ar
2 | Ffaer ifae ot & w-Siiae &1 faaR o3 &1 Tad 31T aiieT U § fb 38 UIgsR & &0 & a1 Y Wil S a1
STET & GRT IATed fobar STy |

GREY

T SR B BIS WA H 15% Aleereque dlarR Ireft & wu o, Ffaer Tiaa & 7 10% e § 3R 3% I &
HiAe ARae ord | frareR sifan fyey 20 f$uit g ST a1 a1 3% ord 3die 3R 33edie arg aTadT HH: 155 {3t
AR 3R 60-65 fEI A B

SIHYT BT giomd

T YW USSR UFTd H 3SR T, Jad 98 8T YT 3R N¥e dcd ¥ g U7l IGH W 3.753%, T9T 0.6%, Hedl HIZaR
0.486% BIdT § 3R SUH HaRT 389 fhal HaRl/100 UTH BT 8 IfIHRIT USSR 4.506+0.718 F T 3R dTex Tfgefact
0.484+ 034 & WTY AT BTSURDBITUG UTAT 7T I3 TH 3R T Ufdefddt Uraex & Siid BISURa U §HIdT § SR gaT
B HUBR JUGId B DI ST ¢ W TR FAfaer iaa urssz 1 9, 15 9 3R 2 91 5 frefiefiex urt & firemes uaer
fopar a1 quT Hadl gedichd fobdn T 131 ddy d-dl Thral &I 5 el urt § 2 919 R A1RTd ofd Urder & U |
A3 fopan o ifes Tact & T sife g U giar ¢ [ada S Ui Areh & W1y T g &1 ¢dl HRdl § , 3f:
S S B IuTRUfT AT B & T Uh Y ATRad Ut urder o oAl thrs fazafa fasar mar) dffssyg,
3R ¥, Ul s fRfed, Afshfe, srgaiafe, BiRauaa ok g@iF o sfawads it TS & I1Y TRTHT

A ®.1. ¢ O S USSR &1 UEH TRy UiteTed
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5.012 foreftume / o urar | fAfaer ifvaa o enfiffae, Tafe, Rl oik 989 ¥ RER gian ], safe hffssg uras
T R, afem, *RiF iR I @) IufRufa &1 uar 78t 7 urdn, S 3= arud & Wud & 3 & SR AP 8 Iahd & |
IcRfesg UreeR ¥, Tl iR w9 U &0 ¥ U 2.38 famy / 7 3R 1.14 el / 9 & o uig S
g1 3 3 Tlrs Tyciiel & Te-IRiiad TR &l S &1 &HdT G § 3R 987 &I STaH H Aee Hd & | 39 3amar, fAfdar
Tifead art gaaeiazed WReT § 3ot THig & fo ST ST 8, S s e gfaut & fou fomier B1ae fifecta
o 3R SHTSHIEIE O & 1Y NG GAoTal el &d, Wis U0 & U & S BT g1 198 Ffdhea ol 3ik Wi
U9 & 1Y MRy Wi, Wi 00 & U & B BT 7

e

o Y IHTYT Y Udl Ild § b TIRIA & USSR &1 W ST ¥ I Ra faran S wapdn § SR 31fie ¥ 31 Wiy
gerd, 3R TTE &1 AIRTd & dqTel HIHd UM & =9 H 6T Sl |

o RFHRAA N s, U oS T UiV dedl Bt TRl & AR UG St TRIS TUT @Sl B! 914 3@ § 12 UTH/5
fircitefier & SquTy & T Soe UTS SR & URUITHGRSY dTot ATRId & U & Bie 33T et 3idh U gl
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STHYT BT 3=

o AIRYA DI TASY U HRAHA o YUTAT I & oY Th qhriich Dl AT BT
o T IUMIGT WG aTd NS dedl I W RIS e & fasw g &
o  TRATA TS NI fed & USRUI & SR W1+ T, ToT 3R Soaad aRafeson & aRad- &1 (e Bl

ST BT gEYfA

T AR S NP, W SR WIET Y WRGR § IHT a0 J UK AT 8 | FRIfF o 3= fafereiia ok srafds g gl
21 Frafd® 0 & 1Y ARETS Wb W UeTdf St A TR 96 ) g | 3RS A W Uerd! & araufded &1 gaaw
3T B BT 3R T[OTGIT 0T TS|

LR

SHTENfe® WegRH &1 TR urT (50 F&ht Afcmem) 7 0.75% el UdeR (@sg/ dY), 0.1% Thiiad TS (Sseg/dl) ,25%
AT (ESseg/dt) 2% TS (Seegy &), TN SR ST T YUTA STerid & foTe, HUd SR TqRM &1 3UId 1: 5 & =4 §
T 3T T 13T 6 € & fore 70 feoht Sficoy R ¢ Q1871 & &1g fovam T 1|

YT BT giomy

3T TR SR IRIERUN THY &1 Ybhgul &I URafdd e YRS TR0 g MU Qe shad & guUR 3R 3G
DI HORAI DI AP & T WD ITa® THS( 0.1%) i el T Ffalad Fpd feT MU ged! TrSex & THTIdr 0.75% 4
FHH B R PRA[EA BT T B AT 1% B I igdl IR, 3d I WG H HSdl UT;ASR1 AIegxH | 20% T 25% -t
3R 2% TS HREGAH gRI ST 7Y IRTd oy & fasmg & forg =1 srafiies Tdiierd ot o= gt wigar 3§, a8 Iare arar
Igd HIGT a1 DI AT, 20% TT 25% T AR 2% THSH Jad fg 3R WiegRH I TaY WGl & WY IR0 SIS
et e fyesfRid v & 7T Uy o | Gaet TRau & SR WR, T U & siifeit o1 Sare e & o Srgeferd
foram Tar Ut 3R WeRUT g forar T ARTd & sy Y RE A SR, TR, OR SIS, AIghiad ST, Aed ofa

Mature coconuts
9
Deshelling
-
Paring
-
Slicing
L g
Steam/ Hot water blanching
L 2
Osmotic treatment
v
Removal of coconut slices from osmeotic solution
»
Drying
E 5
Packaging

o .1, AT TP AIRId o o w.2. Tifvgd fawy &1 &1 varg are
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3R 2 SIS gRT I fobaT 71T ARG & WSy Bl ST 3R det # o IR-0IRd usgifes saf ufafparsh ok
HRUATZORA B IR fHar 3R a1 s1ae & 1Y U SRAsr Iadre fean| Tikad & gy &1 1 8 & fag 100 &t
AR R T A i § e fovan T Sifam IdTe Wt AT, A FRAAITS AT S SUHIT WibRIdT 3 forg 3y
7| ATSHIAd & GU T T &1 SISHR 3wt Tac! faRrvarstt & ary @ &1 IR e 8 U Sifan T Idre U &
& foT 36 6 Bt SfTa=admdl At ¢ TS I Hac! faRiwdrsif arat Aiiad & faw &1 faswRid a5 & e sifies Iuged ur
7| 9- foig R THM WR, Jae fa=awor AT (25% (Saeg/dh) i, 2% (Sseg/dh) 71, 0.75% (Sseg/a geg! UTdsR
3R 0.1% (S&g/dh) TwhIa® TRIS) W TR S fawmRid Tiad faw &1 srgferd farar man

e

o U T T UASIUIS AT YRR UIST BRI Spols ARad foreq 3 forg Sugad YasfonT amsft ur | HeRur &
SR HRAGT & 3= 3R T HH B B! it 2 Tef (ORI S 3R THUHT g YR & SR gfG g8 I9ad!
fa=eivor & ufkome 39 ey W Ugd % SRETs FRIfiF spoie AINTd & W U6 W Wdh FS BT HH B
T gl
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SIoRT TS IH B fap™

STHYT BT 3=

o fhree! forH UiRa SToRT 3R TReH ¥ g AdhTem & o T 7 UiRasRur fafer fassfd &=l
o M ST WIVH IATE O FTORT BT ST IH B Rid BT
o XMHIERI I NHT Bt ETIdT T Bid 3R iue JidY & U & daeie 1l fde eapid &) BIfichEe Bl

ST BT gEYfA

TSHH A g1 1R H U N FSTE 81 I8 Th STy, doiiel 3R UIde e g Sl 9t Il & anll gRT AHTa=
21 13T I HH T aTell D & I B S i [ad &1 ST D & HH a9 & WY GIRYGfeHhd 3R
HrafcTs O § IdTe Ugh 96 6! 31 SM3TBH H I= 991 Wil & GHET HT YrHT 31 USdl § | HH J HH Ael
TS ST TS B H FATH 10% 3R HRIHAH 120% I 31 91 gIa 8, STafeh Wit amfofeues siel & g gt
8 S 18% § 3R SMaR 25 F 50% HT ATYUT| STH T ST IdTe! H Ul HU TAHT 200 FaAR! 8Id & 198 b b e &u
I HT WeR & 1Y 161 I Gal B AT 80 HalR! Bict 8 178 SR HH a1 dTel SMEHhd & [dbr SR aiftifs
I & T Uh Sa¥R BIaT & SN o=l Taeht shmmfat § difsa @ & fore emer & St ¥ fibe 8 goar |

GREY

AT SASHR TORT-gY 3R TR-ST TORT ATSHHIH & 7T TP A1 Ufehar I A&fd € | S8 M 8-

U@ §oRT R fiwicy U8 9Rad &1 994

26 I 28°C R TG FToRT BT UG 3R 65 ¥ 95°C W MY HT

fAHTA 7T TORT-GY B BT 3R 3T AT 30 BB TR-ST H1F BT e U

4¥6°C P W4 Y 5 °C W IF TGMT

-5 9 -12 °C & foTT ST SToRT GY SMFHBIH YR DI ST HRAT

9 dF T o1 ST § SId 9 dTaH -18°C ¥ -28 °C ddb = Ugd o 3R 1 -19°C & et 1 7

TR UfHaT H, 38T SToRI-gY SMSTDHIH I B ST T FSTITR T HRT T 3R -15 F -18 °C TR TTUe Td 3MZAHH
& =0 T WS T

YT BT giomd

FTORT-gY 7 T T & ST a9 3R dderst 9! & e Ue ufiepfa & &0 § guTdt &1 3 & fsar)

A Ufehal T U B T8 SHTSHHH HH a9, I SHoll, HH gal & SHfaRad Ty I=-319

3T Bt TS @ Wy Ay B

FTORT BT g BT UfARITIT 1S, g B! HET T 37 Jdd! 07 &I el IGadl &; TR ST SMITHH § ST B

Tg Sifan deg o

o I Ufshar T fRRAT 3R Uray & UHTd &I 2fia et fovar man g, e uRumaey fRafadras ok Yrwar &
ST e # gfg 3fR HISY Wi € wdbar §

e Bl WP & HRU A fhied 1 AT IR & TG B DT g,

o I & HIdR AUHEH ¥ IaAR-9gId g HI Fafd wxar g f& iR

o HSRU R URTHA 3G I TR T SR T[oraw &I -1 @A © |
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AP 6.1. 3718 A TH 3R & GRIT UATdd UIveh od & 1Y FoT (3R S TR S)

Gy e ISR et ?;‘;i‘:"gg ?:‘;:_*;TE%T (10-12 | (10-12

\Tel) \Tel)
quf TS kel 199.01 8.57 10.47 9.08 9.90
UIdH g 1.225 2.04 2.22 3.07 3.03
faferea e g 6.25 25 31.25 17.85 17.85
HRAH mg 183.0 30.5 30.5 22.87 22.87
3TIRA mg 16.92 99.52 80.57 80.57 62.66
AT mg 58.5 9.75 9.75 9.75 9.75
A mg 47 391.66 470 427.27 470
REEITRIfGT mg 0.2 14.28 18.18 15.38 16.66
faiF-tféaa= mg 0.2 1.25 1.66 133 1.53
TRISIRIH mg 0.1 5 5 6.25 6.25
Bifdd TRIS mg 7.85 3.92 3.925 5.60 5.60
TRREA mg 149.6 44 48.25 124.66 93.5
& mg 0.83 6.91 8.3 9.22 9.22

fremd

o TAUM SMIHR AT T J TORT Y BT IUANT FRb TR-STRT SHDIH B TSN FoRT " 3R "TORT g
ISR & U T U I3 $1 UiehaT ¥ Yafid g

o SHTSHHH F TN T[0T 3R WA AT TaeiSl o, HH ad], 3 TISeR Fldl & W1y 3o Gl § | SR & gy &l
JUANT URURSE ST Y SATSHDHIH B1 T[UIGTT D! o1 THId fahdl §eTe ST 9hell § |
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Sfera® T AR F fore ST vivH & ¥u # uforid Tl F WRyR 9e

Had 919 o1 [9oN |
STHYT BT 3=

o WIRICTRA SToRT W BT G0 a7 gy e § UfeRieh W B R ST |
o URIEH W (3R, TH) & IS, HATES R IS oI BT fafgd BT |
o T UHR & 3R T & AU T Gad IR fAHRId 3 3R 39! Tora fa=iwarsi & fa=eror & |

ST BT gEYfA

Hiferaes T wad: ufaref fawR § SR o Srafgwldr arel cafad & & & Ua & SR BIdT 8| IHHT THHE GHTE! 3R Suas
IUIR T Hod HTER HT Ja= AT § (SUIaT TE 3fd, 2007) |

GREY

Farglsoc, UIEH, I, I, TH 74T F'& BTeaR — LTI (2002); UfeRieh T - T=ewd Te 3@, 1997) TH. 5. ¥, TR 3R
&), T, . 318, 3R, O U BT &1 SUANT A&l 3 o 3 forg fomam mmam o7 |

SIHYUT BT uiomd

Piqersd SToRT TE &1 uRad el (T T9) eel-TfFeeH (@, TH.) Tl gl SUIR! &1 Ad (SHfeT auT sfegl-
BT T SfegT-TIAHRA quT el (@, T v ¥ forar man o) S ufvaeita uram=ifad, fRRar (3rd -t 3R wist
fOrarerT fRRaT) quUT TS Ui &1 Gedie- T a1 AT | T & gd Sfegl-TifAeeH &1 feRieh © e 3 (3R, T4, 3)
TR (G, T. TH 45.59%) TR W@ UHTG g3 | aRafad e J § 45 % 3R, TH. 3 1 Y, U. T I 3T YRl (0.94), TRt
(0.68), TUT HH WIS fraaT fRRdT uefRia wv gr 1|

T BTSSR W IS TRadd & §18 JaH-10RH U BIRICRd SR WCd &1 Toigaiad geridt i s ma
3R, TH. 4 (18.19%) I | AT URaRfg Ter = g8 Wt forar § &t MfAdes wrd &1 9oy e PieRerd Siem &
o 31 2.0 (1.86 TH ST/ TTH) TuUT U 319 7.0 (3.12 TH STt / TTH) W EIAT § | BlaACIsd SToRT ¥Td BT SISHTCHT (Geafe 4 aul
dter- uftreren) I fosan mar o1 9T fafte aeufa da @il a9, TIRae dd) & IRt § iRl W 5 (3R, T, 2=y 5)
AU BT gl | ARad ad (dha. I, off) TUT Yeqem Sisite 3 Th & TorgdTae uiorieh § g famr fore 21.24%

i #.1. wigyed fiyde wrd i .2, 7 gad ARS@ TR

ﬂ Annual Report 2018 - 19




F1 3R, T U gafl, a1 SR U8 § &t THRar - fafts ifSd vramfas uremwifad § ufaRiel ot | e gad amy
B IR HT JaR ufeRieh Terd & Ty a1 famn gon o1 wueia IR (@& off) st (0%) uferieh T, IR @Y ot & fo
TR BT 3G [T T UT oI Sdhaaie, TTH T Ay (P19, JTEMH), B! ISy, STHRY. TaquRHed I (3. o) B dart
D Toft | TroRed IR @, & @Y durt Bt T I8 R It &t 5% & WY IR, T 3 @, f 1), 10% 3R TH 3 3. 7 2),
5% 3R, TH 4 (3. 1 3), 10% 3MR. TH 4 (3. § 4), 5% AR, TH 5 (3. & 5), AU 10% R, TI 5 . & 6). YRUTH Tg T, 3R 3
SRTSATE T a1 4TS § Aeg B uRie foman mar o1 HeRoT srezae o gt =aRon o SR Tt IR, a1 | 48RO 10.79 - 11.84%
H1 U IRl R B18 S guTa 78 o7 |

e

o 3R T Jad IR T3] BIZER, HiekH, SR HT N7 Aferues AfSf § Tt § Tl IHHT IUANT BRI
IS ST 35T ST bl g

o TR USRI H 3R, TH & YHIART ¥ Hicl auT RRSRT SEial o i ey 1 SHfads auT SifSadgar I okt
fRuferat & +ff wee fira Tt 81
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3 31 WWits & U A AwEe: T srEsod &1 fasrd
THYT BT I

o TEIGdP AP TA P AU 3 € Wpwiee $ w0 T GRS Wit g o1 6™ &9 & fiu
o TNHEZER 3R TZIOT UTS & WY A NHTZER A STRSIod UTS BT SUTNT R I1Y §11 39 et 3 S SHad &
el A & ol |

FHUT B gEYfH

3G Ufeh T H IS Iod SR AHIReR & U H URURS WhWHIcE BT YHRoucd sdmd URfUTT a &1 Ie=d 391 § 3R
39 TRE T8 fARIY &dT R FE0 1 | 39 I D1 )T B P [T, ETESea 3R FHIBTEeR B fIbRid B oed)
? 3R 3U RE ! 9od IR DHIABGI3M & Wpfads Hfaiad ger A & Hifdd iR AbfFemd 1ol I Th 7T Whwies
o1 fapTg HAT ]I

GRS

WHiE A B R &7 sga aRfURT FIwRESR 3R RsNd Whide ¥ daR fHar mar o1l sead aRkfRufa
FNHRR R RSO DI Hag I T8 ok faar Tam o1

ST T ufomd

3O ARE & VAN & UGS TAH I 3R U Gt A1 T IUTNT o [ ShId & Udh 1Y TRRHR0T & forg fpg 7w 2,
e U A A HIZER T3 3R 891 & Gd1d & ded gigerod GHIHT fedhid, AhEeR 3R gEeod Uhidhd 3R 3 8
WWIEd ol B & e ue SR T & fo qaftfa foran| 3 3 3 siuRile ure 39e! goir, fR1de, Turers, Iamf-e
3R 7ifyews o & forw fadiwar | Tey wurdt = U @ grsgoa Afte B wnfid fsar A @Y 800 HT SN T & Wiy
FwIgeR | aRkomd R &Rl 8, fb ersso annh # gfe Yo SR fiRTae @ @), Safd I Adid & HH &34 | gla
T3 § 3R S ORE 3 S A NHISR -gIESod T Whihiesd adiau- & 3fg g3 | I1Y g, a1fdh 3R 3ifere Sifde wu 3 afthg
3G WIS S & Y, 3 WTe 99 by, TR 3R HRag(HT “-IhISsR 3R BIEgoid H hHTT: YRwiued JHTd &
forg <nfiret €1 FIwEeR o JHT IR T U MR diidh 3R HRagfid auit ¥ O’} A & o ggeia § Ied &
Y SR A IHTd g1 U A-IhTReR: TR $t fRufa difiue & fafirs Thmrar iR JaReId & THTAT Sogein Ul &
fore srgferd foran T 575 T &7 SR ST & 1Y SARATd &1 A TEE A hIRaR YRS Id AlfeT & 10% dd daR
foFT MU | YHaREId & T AwseR Eeteifariiee Tfafafd & S ffereiia ofk 91d +RA sifde & faw wraeHs & 3fs 68

R 1. FIwIER WA =@ SHdb & AH™ F o grEged 3 3 Wi
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R 2. 2RI RA- RI Fd 3 A BIR TS RSI0d SHIURCE Wb HHIeSH

®1100 TI & HWR AR & RN RETE 39 3t R sieqg= 9 gfd &1 81 39 Sraar g o, o Ra
Tufy SR i 1o &1 Geuid fhar T g
TR BB & Hbi-dbd U UIHfad @l & Hbdbd 01 &I R B & o8 SHierd & I8 ol fawRa 3D

FNETER M FESod Whhice 3T 37 A Vd WP & A1 I 0t HIRw1H oY Ifeg Tiaar & o qeaies
fopar e

e

o THI Ut THN 3, TCTHTRiGe R sfiRiisfed wag & fau M ord @, ¥ 78 3D Whhies & fog
iEck
o TR TR TUT AR AT IATGH STed! el | Heg HRaT @ |
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Rd SN ga=ia S1w! & Idre & e A1 ufaey

STHT BT 3=

o 0 GHA SHTYTRA AP 1T dd-1dh GRT FINTGR HIh! 37 T Y&H-JaAga BT FRULTHIUN IR FRA o fod T fafdy
AR &3 |

o SNGR HID! 3 & L@ P 1T W-IHISHT Ufehan HT fadmT o3 |

o I UfEU YeA-gagd ! RIfgd FHRAT 3R T ga=id Hih! USSR Bt BTSS! 3R e MwTed BT Seqd-
B |

SFHUT BT YgYHA

T B aaAM & ATYAD It T ISt HH13T Bl FeifAd BT aredl § Tast Yiferd Yo 0raw 1 3ge-e Hitp | 39
BT BT ILTY IS I&TT B G BT 8 | &l VD10, T Aarefi11 3R BI-1161-grET (Tauw S, He drow ufhan &
Tefohar=iiaar arH U &+ o forg |

GRiC 3
T-THI-GEH &1 R & T8 BT 3R Ufhar ATac st &1 3G a | Thighd Tunel &1 a1 3R FHfor 3= gard 3mT 3R

T-IA-GEH 3R HRYUTE & TS IHR0T & [IG; & fa=iwdrefl, Bafafrdt &1 siwrm, SHmfie B TATaEeR &
JUTRT FR BID! B DI FRRAT 3R JagaT ATHR HT faavon |

YT BT gfiomd

U 3 U fa=avor gRT, THUw 8! UR G 31T ¥ UdT Il § fob 40% B! B & IRUTHEEY 55 g0l Argeh ReaeR g3
8 SR IEaR Y U Yo HH Iqad IIA YHTT B SHITURTN §RT WGAd B St g YAT g HI1b! Blgl, THclSeme
(20 f&h fcor) o1 B | BRI THidd vomelt H W-THISHT ufshar & THdT T T Sief-Taanford sgawiT IMAa § | 39
JUTTel ST ITANT & fawm i Sadg & ged Rad a=iian, 39 TR $I%! Big Ui & TRAHr & fore e Arseioq 19 &
SHTARGHHRO B! G BT & | S{eTT I Udl Il ¢ b Uoh o HIAfSfere] Gad &8 HIth! 319 IrTdl, Hed 19 UaTg & 3R
TS IHG d% I GHY TR YT B Sl & | IR-STd $eh B 3{U[3f} & W-TaIoi H3ad o1 7134 & e ReR § 3R I8
g1 B fRRAT &) 1! § 3R Agre At § Aeg Hddt §1

. 1. S1ET & dd # UIT & aTed Yy SR IR-yd1a ges! o W-srda, b & 731 & forg foriar 8
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3. 2. 9-Y@ IR W-HI9-G@ B AP G DI16! IS (Q) o1 31T 3R (@) 0T & 91

FIP! BT ad qIvIfud TR-MaeE Jhace Bt dkg THH UgRT BT SIIRU FRdl § 3R g Tdg $I TArafe B STl €,
THTIAT H gfes & 1Y g o d-1d H 42.39 TH T/ TH ¥ 34.43 TH T/ TH dob 1 HHT | 39 IV o AIEGH J BT ddl
% fore Ayl e TeTirdT 0.03% & =4 H U1 &1 T8

3 Figal H 1P 3T 8k BrdfSic] b Y- 990 B $1 R 0.31 AgH! Hiex / b 3R 3ifiedd B ot
GATE B IdT & | T8 FIfed 3 & foTY HIP! It B Ids-Tihd Ufa, sSifthfere-Rraiftsfere dqa- (@@ ud o) geg &t
O 1 TS 2t 3R 3! g Bt 7S 2t 10-11 BT T & g1 AT S Wiy SiR a1 I & Uit B adt SHRTHIT Toie &
FU H STATH fobdT ST Tobal ¢ | T § T TH fARaW0r § Udl Ial @ &b 6-8 A1 Hier PR & BIe Argad &1 16| 91-Ue
&1 3R T3 HTA-THSTH SR A fazaivor gRI gfY &1 18|

e

o HIPI P A BT IWAN Jhade & ¥ H foar Sl 8, T HIbt & 3rdh Bl fAfa ! § @M S dadb-iid Bl
UGN T 7T §, S & W - Thiol ST auT Wbfaed fdsl g8 |
o Ul GEA DI ADhID T F W-TbIS ST b1 A1 SIMC DIHT USSR b I H Fhd |
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ehIol 3feerATeod T IUUNT Hd dUR fHa1 a1 HH Sit 315 UT-en 9 &1 fasdr

STHT BT 3=

o B TARIUMD SS o 1Y T UINU § WRYR Alhalc Dlcs YA IR [aHRId B |
o ORI W TARAAS Ufafthar iR faft geris fasedt & Iy gohiot UfaiTa= & U1 ST e H3AT1 B

SFHUT BT YgYHA

el off UPR & FhaRR! SR WH IR & ST & (Al oI I IR, S, e, fH=Ifi=r & saman, didace 3R
TR, Gohiet TG SR FRURAT & T ST 91 8 1 Gohiot IATG o SiefTs B! JeTdl § AR ST 3ad bl Bl &R o §g
e 81 5 Sit 31 et bt Rieg = a1l GebIot fashedr  2nifiyet € i, =i, paeforaantss (F°S) 3R g |

GREY

gobiol fadhed Ut § o R fam T o7 SiR RiRT o9 77 47| 39 Wk WR, AR S1d fean 3R gt kg ¥ fUed 9H d&
foretrar T | S & o=y SiR el & a1 & dieae RIRU H ST faan Tt SR et kg firaman a1 g8 iy v ot &
RIFTART a1 71, §9 =0 § ardT, SR 969 U & $ie fear

YT BT giomy

I IR BT S & T, T & ¢S, BIh! T3S, GbIol 3R / T Yebiol fasmed! BT IUANT FRebs TR fam mar o1
@RTd IR, PaghrudsRiss (UF 3 ) 3R 33feM) | TR Gheol & a6, IAIeT & 9id SerT- 3T LSO ugt
TR foru U1 WA} wWiesfa, g Wt WRa, o geat oiR rsaie ufaftharsii % srarar (arsaiie SS9, Stes 3R
TSAS S, S IR BT Hedie [T a1 47| ifaes - 707 3R Gadt Aiaa 9+ 3R paefermasiiss Ws
3l TH) & 1Y T I IR DI Wil Gebiol & sR1eR A | GRomHt § udr g o, AiRad di+ ok gepiet & 1r -
el IR H BegrEse I iR Beikt 9 # s Aeayul fimdr e urd e o | gTeif, o ged, ke B e 3
ufeat gepiel, TP Y TH ST, SO IR o1 goviol & S1fdies ure 7Y & | Tt faxawor feraman ww i, Tieaa it
3R GehIol & WY FTY T IIeN IR H ISP ULl Wiewrdd | HRE o fafdy UeR & F=d 11d , gd-ufshar &t ara,
JUHH B! AD-11oh, THHRUT 3R IIE D1 GUA B! HHAT HTEIgIeSC P UreH SR TR TS Ui Tiifshar TR IdTe B &
D Igd YT R Thd § | 3T Sraral, et R fHT 1 A SR, e & Sied) Aegad! A6 aral W uard 4| guf
Tl & off.3ATS. I IR & AT 55 9 & U, HH TR HS HIoH & I8 51-54.9 & ard | RIS -1 & 1Y Irem IR
o 3= ShUe (0 20) T, S Fos, 33 3R fom1 Fi+ & TR &1 18 IR & 7egm 9o § (> 10 § <20) | 39 TR, IH TR
T TTT ITel IR BrHaRE FE Stefrs 4uft & | Tea@yul ©U 9, 3 Sl Gedi & 1Y T 3R BreeR 9l ¥ 1IRR a1,

U% IPT A= & FU § ITAT 351 51t 3|
1. 1. TR I9a1 IR & YIS G (T) T SR 1. 2. TEg Iar IR @ 24 fae) werd
CRICCACHESICRI RS U] CIEREUES]
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e

o HU S A & [AHN R & Higd FXd gU, Tg WY TH IP Y [GaR UGH FHRal g, T4 WM I § Gobiol [dded
(U Hrdl & UT) BT HoheIdTgde JTa gafl

o T AT, 3T B A I fadmed Bt e 3R Hifde-Irmafes 1o, Tadh 1or 3R Tarsafiie ufafear & Ha B
qHHATE |
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TAEP I B15S! S5 & 1T & Awreped i) SET - U Aide daeiaRa™

WiexH & @A Bl ab-1d
STHT BT 3=

o IRSEY UM 3R WIS YO (UHS]) HT ITANT IR TA WieH TSeR & g & o Herifes amiat &
faflet TSI & TUTd BT I BT |

o RAERIfeTT ot @ & faRiwdrsit &1 Jeaid &1 SR ifad 107 3R STHTIARM & (33) TR SHHT UG |

o JT TAEHIAI TRS & RM 3R Reies oiRa TegReda Yadft i fRRAT & dgd sResyg 3R The! JuH &t
AP I gl

SFHUT BT YgYHA

Marifes @ uarf o1 fofeiieRur, Marifed sial & fRR 3 3R 395! et AR S¢M & o7l T A dRid &
H UgIHI T B | BTl 3 gEH & dlich ol b RISSUHS oS $371 &fdd ok Y&, I0gH Y@M, B @, 3R il
SIS &1 IUANT Naraifeds @ uerf 3 fotelieor & fore 3o Sa 8, 38 ge-ien & AR, Meraifed Sitd &1 aagriar
1 FAfSwaar a1 g1, ywia a9, g1sfee a1, S uRare gara 3R / a1 IdTe & feuferdt uehfa & HRU 8 T | |

LR

WA &1 i SITT- SierT AT H form T oT: () U 3ff U SR Ssag it (2:1), (ii) Th 31 TH 3R TH S (2:1), 3R (iii)
U 3t T, Saarg W, SR TH BT (2:0.5:0.5) | 3T S(QTd, T WiexH (T It 3118 TH 2083) &1 Id bd<c & Warfeay &
1Y fHrem T, U UIErifed | - 1: 3 (S&Y,/ S&Y) $T Wi SuTd 3R FYhd Sad SHRId Sfd & 1Y 50% (S&/
CHRICIPEH!

YT BT giomd

RS S5 ¢ RITMIfed TSI & 0N &1 g Bt T8 3R Wil 38 (THeh) T &I o H| SRewy g8 gRI A
RigpINfed TSR &I TH! AR HHRT: 5.25% 3R 6.51% & o9, T AET U & 1Y 30.94°C TR 0.4070 Ft TfAfAfY
3R 30.92°C WR 0.4352 Ht TAfAfY, Ho=r: | Safds Twa!  RAamifes urasy A &) 7l &t Yol 5.84% - 6.75% & &1,
I ST UM Bt AR & WY 27.26°C WR 0.4017 3R 0.4278 W 30.22°C HHI: | TdE HHIRD! H IRETY TS
RFTaife s UT3eR A 98 UaTE 3R SRR WRaeR AaA1sH &1 famar| aRomdt & uar I« fs T off T: Seerg ot T &
(2:0.5:0.5) &Il €1 G b1 debriteh H Il $3 ¢ | SRSsey g9 U WICTH BT % 3 5 88.05% W 93.29% T UT 3R T Th
81 (89.62-95.74%) BT T & &Y U, Wfh AE@YU -To! UT| T UHR, 34 &l JAIoH! B ga-T H I TGl o U1
TP 3 T8 Ssag Ot TH T (2:0.5:0.5) H SR 811 b1 718 oY | TR & SR, UA-Wiied & I H B Bl GUH-HH
gfaferar BT gRT affd fasar ST adbar g1 98 oat T s Sificd & I & fore ufeRiy & - aTelt a1 & s
R U1 i o hamifes Afcad IR Uierifedd & TG WA= & o SUANT fomar ST o411 SRe&y 858 Rramaifesy A

.1, faft S8 Dysy &1 Tfthr et TR . 2. T uerd &1 gemexit siereH &1 fam
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I Uiarifeds Ia fFAfSraar ax (0.0657 & -1 TR 4°C 3R 3R W 0.0768 &7 -1 Ue=H favam oia twa! e
(0.0609 f&1 1 IS B T A 35 3 & WRS & AW 4°C 3R RS TR 0.0729 & -11 3if%Tea ez J uar = § &
3fidl Bt FRufa & Twret RFarifeay iR sResy RAarifesy o Id wagridl § Ieea-id &t ofrs ot

e

o Ridics siRa T EReAa daeh uRfRUfoRl #, ok sy g3 s Rifesiicay A Wierd diemifies sagridr sk Rifia
feama |

o TS T VBV AR S dH-1b A Wb T0ra & 1Y MR @M & fore Agaqu! &l €, ITe- A1,
TR YUY 3R Solt ST & B |
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Al & dd 3R Rrr 96 & ArshIT-h AR W |- ot RS &1 7yuE

STHT BT 3=

o U did HeRYA & U H g UIEH BT IUTNT I HpIT-hIelcs ol dad SR Haell & odt & SHiritefed fRRd
TR W SR &1 IS T 50-65°C H SHT3cIC alud™ &b YU DI g HRA o o |
o fIPRd Foga & U SHeRM RRT, USSR Mpfd fagm, siiftefed fRRAT ok THhwuRH ThRITEH &3) &1
Hc-iehT HRAT |
SITHYM 3T gy
T IT-H AR & 7T B TR T 3 i1 & 3R ST b1 TRt UT3ER & ITG- P HBIaal § | SR &1 90y el
BId1 & 3R B 3AMHR JgR il 81 B 1 grefifep, reRes thel TRrs yrie sifefies=ur 3 g yaur & @ik & g1ii teh

TS Utk § | D! SR & Fef B Far &1 J07 9gd HH ¢, UMY 33TAT dAMIHM & qddh a0 § HHeey
W o Ffoarar 1 FTT AT S FhelT & |

GEicd

Gl S{ET- 31T dd-31-dlex SHeRM &I [STUS By (15 U=, Ioi J goi &1 3Umd) & ©U § fefees ot & FRaR
BT A SHRTBRR & FU & ¢H 80 (3 U=, a5 J gol &1 3UId) & 1Y dUR foat 741 4| Sid e & o1g, /9
WA (15 U=, a5 J IOl BT 3JUTd) Th aid HRTS (30 UfARd e & 9 & gHe”H § ST a1 3R 10 e &
fW 20,000 RUTEH W gHISHIESS fdvar T |

SIHYTH BT giomd

T IR ot ufehan H, 3M3cale draH & Edl Al & dd SR o ad &1 AEhIt-h Qo TR &) w1t guifaa
IR 81 55°C R A [FSHA A HHdH TR TR 3R gaH RIS Jed {3 faaT| $Wd & ThelesR
WaeT 7 gt Thegaes A A TRuwt & Jufyfa & ifed fhar Arssiewd SR THewaes Al & Wael 3 Tk &t
UgRT &1 UTer fora, RS aTd 3R BR & S Pis Seea’ gl g3l HUN b1 SMBR HHE: 5.04 pm MR 3.89 HAIZHIHICR
for A SIR TSt & dd USSR & foTd TR 74T, g & scllgied A et Iag & 91 U /d Axa-1 &1 Havd fed|

T & Wt TRye Tirsd A g dd UrdeR T # 31axad el TRIS &t ST AT &1 v fadT| Todt & od 8, 32.46
3R 13.64 UfIRId BT STAT 3R SUTT, HAR: W ST J Ugd <11 71 o7 | T AT & 916, T G HAR: 30.58 3R 12.48

R ®.1. 55°C H A[Tac AT R U A ®.2. 55°C F 3M3caie dUHAM R U fhu U
TAIwICS o ad UrseR &t S fagm TRl & A s 3 arapfay g
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UfI=Id dF HH 81 TT| B ST ¥ Wl uhis & SHfidmdd A & 9910 - § Heg el HAe: THewacs fam iR
TSal & odd & o1 9 bt ReTS 8.24 3R 7.36 Ufad ff | FRqa R wysh &t IufRf & HRUr 3= Refw gs, it Ue o i
oAl & foT ST ¥ Iuds ot | OTaH Uitk an &1 Thd HRA & o, Ta ugd, Tt & ettt fasan man ot ok 39 alg
TS H fopar Tl 3rdhd TESE & Soid 3= od Reiist 3 e ufshar § 38 718, S Afshufe wiiae sk fefdm)
SRT ATd ACRIA & 3o &RUT & HRUI gl el 8, ol W 3R HIEEIRSC el Dl eI Iagel ddl §, fordd IRUTHRGR=Y
¥ % 810 § 3R $Yd & TR B o & ArY-T1Y dd B RETs ad 7

fremd
o 33 DI 55°C ATUHM TR T 3R ADell & dd T3S & folU hHTT: 80 + 3.01 3R 80 + 4.10 U< 3= Uy |
o oifemE fRufadl & iftieway e 3t 718 ff, ug gxifar § fr Fwga ity ufvfRufaat o siftfe RR & ok ofd #
ST & T BT daf IuTs I
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AITSHIES T SR BT SUANT HRP dlel-P IS TR By o1 f[dewrT

STHT BT 3=

o TMSHIES W ST & UfchaT & AIeAH W SieT-BRIc STeddad Ur3ex f[adbRad &R |
o TREIZREAT AU & fadhed & U & UG Jomel & T J T RS Ur3eR AN &= & forg |
o TR TU Y TR A F 1T AwmRia dter-aridH ukeer & e HRA & A |

JFHUT BT gEHfH

TR fEaftadt Ren T &3 )R ugem &1 a1 I3t & FoIsT Idg &F 981 g, WY Iad Pt 3Mgfd 81 3R 0.2 ¥ 0.5
TTShIHICR P Uaen TAffersrd He 81 Sl TN ddl o doil § [advur § Hag o) | TERI fSaiast Ried & Aoy 9
TfhT FHLESY F R SN3MTS Heraiiom™ ¥ T9d € el PUNed 3= iy uRfRufadl 3iR urer TomgHt @t fobar &
PR 30 fafafer @ 3 |1

GREY

10 UfI=Id Tifers dee & Y o S{EHT-3AT BR SR ard STl (1:10, 1:25 3R 1:50) & WIe Wy TaR far mar o
IR ATSHIES W ST B A HT ITANT B WY BT fyedhrd far mar AT

YT BT giomd

TRURS T IR od BT AGaTZoR I ged a1 71 4Tl SR (del-HR1eH) ¢ aid (Tadiaieriieh &1 faftd sl (1:10,
1:25 3fR 1:50) H foram Tam o1, o7t o Ura SR & e 0N, IR 3R STHINGT TR 39d WHE & FHufa &xar g1
9 3! Bfadl ¥, SO & [Bid Idg & Y MATBR HUI & T3 B giY g, o S 9 2.9 ¥ 3.8 ARDIHICR &
9 81 81 HUI A 1 U@ 3R IHT UaT8 &dT BT UG T SR ¢ afet ogurd & 3.02, 2.82 3R 2.85 ASHIHC &
S HIEHT RISHATHS T S BIc! IR feTs 718, O HHRE: 1:10, 1:25 3R 1:50 & g At 9+t HR ¢ afet srurd
¥ foIU ST3E UTSSR S8R T AT 73-81 Ufa=Id UrdsR Iafold fawam T |

deT-HRICH STeaad UTSex & SA-fagt Rl &1 sieree 12 el & forg Clemansuyd v & A1y fovan man 1| fEwge
fefior O 91t R ¢ arfe SgaTd & g uram 7T T, @fsT 3rurd A diel-dRIcH &t RETE &1 &R &1 H1wh! wHIfad fan| a8
7T T 36 1:50 WIHARH Urdex & ReTs, o BiHa=rg &1 gar § it siR FRaR ot 3R R &) 7R & mrenm 3 g
T UT| S ST, TRISRS! & URUMH! = Hohd fam i Wia & sfier-dRicH &1 fohedia § SFIHR UdHhia & giRad
TR TadideritE! &1 dgayuf guEa g

1 9.1, FT-HRIEH TIPSR FT HT HR, 3MHA 3R
ATHINDT (@) 110, @) 125 R (@) 150 HR ¢ did fIATd
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.2, [AftE @R ¢ afa sruTdl & fog fasRia dier-
PRI USSR H1 39-faet el

Y UFHR, AITSHIES W TRR gRT AeT-HRICH ST UI3ex &1 [AhmR Sawddh RISKHATHG 07 &I U & § TgaeH
21 39 fafY 1 UGN Hb U dedl Bl 3ad | U Sa=NT0T & ol TR & &9 & Bhhe! & ATead ¥ GRab fopdm S
THal g1 9 DI BT IUAN IBS USSR IR SN & fore faftr sraiefaea sHeded ursex & o fasar o
BELIE]

e

o TMSHZS T SR B UfhaT &1 IUANT B ARG WA A SFsd TSB! & Y ST TaTg 3R HH Bl
I fgmm|

o TIHM TSI & BRI ¥ W ST 3R W WIA-SIRIT &t Frarsft & R & & Heg fid Tt 8 iR 3fwsa
THUHUSIE UT & & ol a1 SrIuanh § Heg e Taet g |
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SATCIUST qH-11h DT IUTNT B W5 § TIS AR & HIAH A JERIEd &

fore Sig SudTsuar § gUR
STHT BT 3=

o SAFRITZT dH-Id & 1T J UTHR AR H YWRICI & A T-h TR & YHTG BT 31eqg ol |
o YTRICIA B S1d-TREM TR TP THIT BT (eqT BT |

SFHUT Bt YgYHA

Sefh B% dp-ip o S I, AORIRTE, HleRRATH iR Wi ST, ulimR Afeey # Iufdesy &
ANTHARA & T IuA &, SAFCIWST HHT IV ger arad arifded HIEey & e U gausHe aidl § 3R
faftrer qar / Teregfedd fEcfiadt Rieen & e & forw Gvifad wnfed gam g1

GRiC 3
R TR & 1y 80 Ufa=Id AT & SiigA & iad SadeigT HIs WegkM daR fdar T o7 | A ibweey &

JdTG o fIT U sreagHl & SMYR W 5 UTA=Id Siig AIegR &1 99 fobdm T AT | IXARIST S-S aoi 3IUTd,
1:50, 1:20, 1:10 3R 1:05 TR SN AIegRH & ST 7T T, 3R AIeg=4 soiae ™ fFd e g |

YT BT gfiomd

YERTeId B tsiifRrSe, ThhR, Td-Stafest 3iR FIfsamicided THTd Ifad gu & | gTdifds, Uit & WRTd ga=iterd], &H
Sa3uASIT 3R gt UHTRT WaAdl @ Sy § SHP IUANT H ST ST ¢ | ARISIA & ZABIARM o 37 JHRSf
DI R B A A A I 81 SHHHE, FR & d0HH H MATDHR 3R A1-3HHR & HUI b1 U HRA B GHTET
F PRU, SATCIDIRNT GRT TG HI ST 7T AT | 3T LT = Tifad R fan for JAR1eTa & 3o gd &
wUiaRd fou fomT Siige & W1y HIEd § TIhee f6a1 ST 9l § | HItAbwdes BN &1 3THR 230 F 330 AHHC
DI T U G| SIS IS UfohaT & AT ¥ 1:50 YEARISIA ¢ 9iig goi I goi S0Td Ufa=d TR fordl Ao egee
7 68.49 Ufd o= THRIGH 4 | Rigecs ReiEewerRd Rufadl & d8d THIThRcs RIS BI RRTT 3R
RS BT BT 376 faral T AT | SFT-h e s BiH &I ga § AT-h e s YaRISId = g FRRdT 3R AR
frefior Mg a fo@man| Afes SR i UraH GFl & SR AT h RS SaRIerd e 70 ¥ fRR 3811 gdt srawiyor
& YR TR IWRICIA B! Ul H g HedqUl YR To! o@T TT UT| THSIT® | 2 ¢ TaqUleR & 3fd H, 1:50 WIHRH
I Had 35 Ufa=rd SaRTerd Refts foar a1 U | dfd ofd Tu 6.8 TR TISTSUW & T0d H ST, o 62 UfA=Id dd XR1eid
i & srame gfes @it M| Refier ufaerd & st e &t 9fg 3 Tl i (1:20, 1:10 3R 1:05) H ot T 718 | S9%
Sffafer, ATAG IS ARSI SI THd-fadl SIS Solifgs Bic sl woumelt § 1.15 A1 &1 gHiefafret # 9fs g3,

R .1, 2 92 & foT Toeiivw & ofd H SR a1e H THIMEUH gRI 2 S Wi JWaRIed &t frd Rets, sfiga
Ffémre # 1:50, 1:20, 1:10 3R 1:05 (@S J FoIT U Ufa<ra) s T T [RTCrd
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R .2, TS HACS (1:50) 3R SFTAG RS [ARISIA P FeRe-Tdl SARoT

S ged H i IuAsId B GUR I Gafd 81 dUR A1 &1 SUANT $iRd TS IE & o Wrg Iare! # miid s
g7 eaele 3 =Y H a1 o gehar 21

s

o R fPHU TN AHUN A U STAING RS Re-d YuITelt &1 IUART Hh 34-faet Refier Mg ik gd-faar
3Tl Y FRE f@m, A eI s WaRTeTd dt dgar yHfufaferdt &1 fa@m |

o TUUDR, TY AIHUN BT JUANT Mierdt & T H RIS & 3R TSR & forg a1 3= Iugad @ref vt
H =i FRb e o Wb g
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3 3t flifeT 31 ST HRF SR Wrey erdl #1 fSums= iR fFHmfor

STHT BT 3=

o TS IHied HiorH 3 S fifex o1 fEwe oiR fasfia o & forg |
o TR-TZUI AT 33 3R IS d1E P YIHRUT B GEUT & BT LT HRA & |
o WoRN AR iR 3 St files A & fawmra ¥ MY simer aR &1 |

ST BT gEYfA

Y BT A 3aTs 3R sy R 3 I fiifeT ok ufefed amr Agthaain & gue hfori-Sfidd i & ST R U&
TS ST U fohaT| 33 @RE, 3 St filee A &l BigaR SR W § 1RQR Wz fAifda e & fawRa fovar mar i

GREY

G TR, Tt o1, ASTel $elTs, STeR HebTer &R 3R o1 i Wi faftrs Geor Arud i o fasiid ueriger- semd
Yo 3 €t fllex &1 IuaiT axh i famar T g

YT BT giomd

g U T 6 Arad & 31 & SreraT GEUT I Y s1ae SR Raiaired faRivdrst iR e He@yqul UHId TSt § S
&1 UfehaT § WETdl Bl & | ST AR & Sy (Fe@Ts 1: 2) & Jifed GEUT &1 U HR- o forg srapfera ufkfufaat &
0.005 cm3/s ! TTER BT &R TR 0.84 ol T AISId BT ITANT Rl gU 180 SRUITH IR A TR 600 3R 800 fEredt
ufct fire geur o1 7ifd urs 78| 39 srGford fufaat §, geur ufthan wadl & dta gate day & 91 st uRYGdT 3R S
RoiTeg=H & 3 S sifsiaey &1 IdTeA HRl ¢ | Gfad ofS & S &l Udd Ufehan &1 M I §T K 3R ST Hvap
URe U1 ot off e ¢ Fored IaTe & gy orast WR g 8171 ¥ iR afds 1 i & w1 3R SR Ufdero
A Uw BI ¥ fameq & 91y Wierd urr 17| I§d §U A A a9 & 31 3R Sef & AHER Uhfd I YU P SR TS
B TAIGC AT 3T MHR BT T QT | GERT 3R, AZHIAd UHIT T A g H geb 3 3R AT Bt Syfef § it
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e T | B @t A o I At & GRT g3 SR YH I Y SR 3R I & AP & $U H 55° FIE iR e 5.5,

A ®.2. B3

i ®.1. I ¢ Uraer & Pac! fifern
RERECRERECE]

n arf¥+ RA1€ 2018 - 19




18 Hel & forg e sifafvad wregw & fovor mar | gl WaRwIeeR, ThTSMEeR, Aue 3R Tadiua fazayor 3
THHITH T 1 A1 9fg 1 IS &1 | FibRId HrIc &1 TN Hb A1h| T A B gYH [T 17 | /3MfUhad SHa=nvd
THIITERISS 0.252 THON/ TH Td 85/15 STd 3R AdbIgd Y01 UR fanat 7T | I T SHTURNYOr  70/30 & 1Y (90/10)
U/ A1 (dl/dT) FETU WR 0.157 o / THUd &1 SUART S SCHIaRISS S 3T fodT T7 | JUahRul o
Ugd TR H ([AHIIRIES) TRGIA &b 1Y ST gearq 3 Hg@yul Yyt s 18, safes guasor (ehfemmaargsy)
& IR IO H AT 3R U &b SR A 9gd Heayul gHTa foamn | o vy &t dieraifess nfafafyr 3 ternfes
TIOL3HT o Uil 370 fah gk UR 3151 U4 faamn|

e

o  FH INTF MEH & TN THH T H By It &1 Ja4 U farar mam o7
o TI T U I U B-HacBRAINTS AT ¥ § B Al & 96 § Tgayul Yfiew Ay gl

T+ RA1€ 2018 -19 n



THIEY AURTY A eerards I Jeradl § fdet e

STHT BT 3=

o fafim dP-ie! (GUs; THUS; SNUATs; JUUS 3R G3HIUas) & IUANT ¥ §¢1 g5 MShYU qh-id Bl 3eqd- Bl
o TUfdeT o IUS 3R fARwde WR 39 Th-itch! o UHTT BT e B P folg

ST BT gEYfA

Ufes SRl § Srcafiies g § Hive § b Ufge Frees o1 3 fory s Hid 7o 0  a1iifodes &R )R 99 1ag
3R WS wd & fsad ad &l RIHd § | 30T SR § {6 TRuRe Fepeior ieded, Sol, qafaror ugwur, T & vl §
| Oel} forw At & fsamefor & forg I atarol &t 1T € ok 3 Uiotde 39 fa=n & ueh Agaqyl »rd § |

LR

TR & fSasd! & 60°W R @R T 3R ISP d1G BN HHR <600 A3 R BT &t 71 59 3raman, 78
IIAHIAd AT 1:50 ITH / THUA & 319-Y-aRal SIUTd & 1Y 3RId ST o 1Y | 39 FHIU HT YT 1.5 TR FAC @1 T
7| FSp U Sree g s, A3 MR it gifeT SRft aw-ieh! & ITY-TrY I TaIoi BT JUTNT far a1 o1, Ufged
(gUs; T, 3NU9Us; guurs 3R gaiiuas) Ade & o sreerrss &1 IuahT far mar o)

YT BT giomd

Tl 12 Ufdea &1 AT 9.30 F 25.42% off, O THUS T T HH AUz & fore wed oifdes ot ary g, g oik guus
T U Ofdes &Y A ° B iR €, Afe f$0 o U 3R R T SHHRT: 59.76 70 0.70 3R 73.33% 1.76%,
T 9% 3farar, 9t 9fde srwfea & dgd e MU fufaat # werd Yedr ff, Teeeife s ©ft T va v anpf
675.8 + 11.31 ¥ 913.3 .50 20.50 ( STt /fhauTd Ufae) dF | UTe URUMH! & IR, U DI FSHYU1 AT & A1Y-1Y
3T Pt a1 A e & [ura & HHd H Sgar sy o1 AT ST gahdT § | STferd, TRumT adTd § THTeR TR0l
3UfRTS & JUUR &1 IUAT IR H=Ia Ufae fFayur fafyr & =u & forar S wean g1

T %.1. TeEdRE HdaT

~

n arf¥+ RA1€ 2018 - 19



R .2, Ufdea o1 eSS, HISHIad |, 3iiefids g & Ay & vageaRH

frpd

o TRDIAT FIHY0 & a1 T SHolf SiegrITs S Fsyur A & dad & 9gar uRomd ¢ Il § 8k
o CTHIRR & % A N1l U Ufde &1 IUANT W Ao & TU H fhar &1 TavdT & Rife 3 = Auifaad ifaea g1

T+ RA1€ 2018 -19 ﬂ



TIRTd & fdad, 2T, Td A1 o &1 fFRaR fewur & fore gdhies afvas

TP SIS BT AP
STHT BT 3=

TP ATRTE TR0 18 (1000 e / fom) & forg ver A==t feoe iRk fawfa s

BeTS THTS (200 T / TH), RIS & U & TUE & 1Y S1-LfeiT g ule1 gfie, HIuRT 3618 3R 1iad A / @Rt
HTeq / FERT gfe faewRia s

o UG &1 i T3 & Y 3R A RId Thidd URRGRUI A3 &1 AT SMer Bl

o TU% UIdAC QUM W TSI ATRIT URIRGRUT Y43 R BT

ST BT gEYfA

TRIRHRUT & B WaTeH Ue Heaqut Yiet Furdr 81 oo ot o¥ fos S faw, sifalkea sH=ifad, w9 &t @ud, &3
Z&faT arelt AFRY 8Tk 32 gfAe Tared & e A=) &t Sruasidr SR TR A1RId MR §RT e fohar ST ol
& Pt ufohar & forw sromTe U Iuasy fafdy |, S-2fei 3R taf, s snfe ar @ amdia ar sref e sk o e+
£ 39 W B1g TH & T IRGISHT Ud® $H1E & FaTa & g U 3R dgaR T8 & o &1 deg 8 ot it e
aTferd, faroTelt Tenferd ik e quf T1igd TRIRGRUI A1g9 & &0 H Thigd |

LR

I 1: U U IPd RIS TIEB a3 Fored 2niie €, Sers iR WS 31 &1 fawr, S-2ifei gfre, aren i &
T o o il gfHie &1 IuanT o=l

I 2: UDipd e 3R fAwRia & 718 7= & vewH & e geaie favar S @ranm=mar sik AiRad Bd-wies
=R 1) 3R faesfyd A==t & fore anTd e WR &1 farar Sme|

I 3: YR 3R UfRrerur & fiIe U Tdied Urgee Thd ARG TR T 1 fasar S|

YT BT uRomg

& -gfhT 7= & U= &1 geid- Yhaargdes faan T 3R Sieve TIRad & SollafT 1o &l A | a8 3
a1 fa Zofifafar Tqor A1vad & TR iR fafaedr & Ir 1wt fird 3| aoR snerla AiRad S-Rfe &1 el ergy fEomgA

= .1, Tifvad ur Sugur &1 Ui yomett

n arf¥+ RA1€ 2018 - 19




fem .2, Rad ol geaie

R fawfra forar man| w=i= SR T & gawn far wifd W g1 ARad &1 38 [@1) H & fag Mg efderon
&1 ITANT foaT T § | AT ST TUE 18 & UG Yed &1 ATRgd & U1 St I[0ra<d & YR TR GIR far |
ST ¥ g U1 I foh e iR gait Iuanid A & 20 fe I &1 e SfiaH giaT g, Safor 3ud! faRmarsfi § =Aad
URad 8ld 8, =01 T 4 37 T deb &1 Vet Sita Bl 31 R et Az # 31, e, duaey, ergefigy thifsd,
SIS S3 & Sadra 3@ 11 20 A § | ot HIgsh el B ftheer 3R gat IURR 6T 71T F91 &1 BIgaps 5000 Al
T g /TH Ud ST WIDT T ¥ e g e

e

o O GUT 3PS (A Yearm) SR TRa Wik 1 Fufor g adigde far mar 3R 39 Uewiq &T Hedice
fopar Tl 14 TH SIS T & o fihee S SR gdt SU=R & W1y A1Rgd url (6°C) HeRur &1 fUfa & 20 fat
T TRIEd B Tavd & | Ao ST Tad S-RifeiT et ergu Arse fawmRyd fasar mam o1 3R 3 & & & e
T=Me fordm S|

T+ RA1€ 2018 -19 n



o~ @ fAsifdieor & foe A ardia wirsa &1 faer

STHT BT 3=

o AU B FASidieror H7 & e argrsa qard TR-yHe wieHT (@A) Jomed fEwmg 3R fawRid &
o TASH adh-iid & fAfNd SR &1 gy & Wi, Imafe 3R Arehifoe fRRRHT &7 S1erae ol

SFHUT Bt YgYHA

WITSHT 1 Fs SUART SFHART o forg Fiford fovam T & ofR THT 81 Ueb ST Sy ¢ | g So1 e Y& § gl
A1 & b TG qumrelt & fopra W Rifira sreaa fbg U § SiR ara @y vardf & feifdier & forg Tt & smaed
BT T | ST aRITd137 H FalTd b HRUT G S & IR-IHd TRIRDHRU qdh-1h] H ST HRAT dlfich SdTa! b Haa!
T &1 dgH & [oTT SHHT IYTNT fordT ST b |

LR

fasRra vl # Wi Fe, TSGR FAdeIs, TIHTIR, dieed Famds, SreT It 3R faeTe HaaRM dad @ gaf
BIAT S | SAICIS BT I &g P VI Bl §TY G 3R WISH & & 4T T & T T F I T0S a1l WIHT I PR
& forg T g3 oR < S|

YT BT giomd

IHSHT gaTd § R Qe YT Bt FSdIaHRor & Urae™ & 1y &3 ga1d dTdl 681 WieHT Red fasRid faar man g1
WA H&f 3R T eId ST FAf0 59 e § a1 S1an § for R HisH g aacre & oid [yd gidT 81 U Idall iRd o
TGHT W & ATegH § IS T SR WISHT & <fiaa &1 vaTe Uarg Hiex 3R dieest ames gR1 Hafa fasar smar g1
9% sifafaa, fafia ufafeareia wenfadl & Sare & oy SiRiiem & oremar 3= 7191 &1 31gfd & forg orae™ fhu e g

Y IR AT (3. PetTs) B! AEd B & 39 IRTT & guTal i Fuid HA BT Ao 9915 715 | 39 WISHT IR
Y & e Yifdew U &1 Geaic oresl § | gY & 31 | Pig Wt uRkad- @1 aoig I HieH a1 & 1Y GHIfad Imafd

i .1. R O TIARORH & w719 yHd Wi Rew

n arf¥+ RA1€ 2018 - 19




gfaferar g Tl § | AT Ufshansil &1 IUURT dHReb IUTRA 3R SU=IRA TG & 3, o0 Nwrsd R ATShiead
YR S TUTaRTT ATUES! &1 AT o ¥hdl 5 | SUIR & 16 WIE 9§ W HIs IS IR HIGG 7 814 $I gog I 39
TH-d B RA qh1ep AT ST § | 3 AH-YHd WISHT & avdl W1 Uerdf §f IuaR & HRUT TR0l R HIs AGRIHD
YYTd el G|

e

o TRA YUITH & TRAZINM & T T Pics wiroHT Red -1 3R faefyd faram |
o TWITSH dbh-Ih & I q GY WCRATSOIRM Pl UlehdT Bl fdepiRyd fobar |

T+ RA1€ 2018 -19 n



THICY A FARUSIHIY ReaRH 1R 1-UIR WISHAT BT YHTd

STHT BT 3=

o FIRUSIHY NSIRH R Hics WISH & UHIG BT Tl Bl
o TAISH IUARA THICR! & Wfadh-Tmafes T T e HRAT

SFHUT Bt YgYHA

ST B Fgdl SHTETE! &1 aole U PV aXI3H P RN IATEA BT ATIRIHAT 9¢ 61 § | 39 Iolg I HUd B Wil H HICARID,
FHAGATAD 3R ATHATRITT BT ST FHRAT TSI § | ETaifeh, D DHIeARID & 31efF Baal 3 U axgsft &1 wufies
3R feeia TR & aTe W AN HleT=Ib! & SRSl o forg ST SIrdT § | [ BIe-RIdD! ard aegsil & ITHNT ¥ ufaewd
g iR < THg de 38 arelt Hiar R PR ter gl gha ¢ |

LR

TR, YRA & R SR H TH 51 (b ([YH) & FHH HHR & THIER TG U | THTER] DI 0.6-0.8 UIHTH & o
PICARID DI b Y YA B b I1G 35 4-6 [ & 1T 2-5 91¢ & Sate! WIeH | @7 77| I 16 WITSHT
JuRd 3R SFU=nRa A B o d B TS |

YT BT giomd

TR H FARUTSIBG &1 B 3R Hifde - uRad-l IR WISHT & THTd &1 Uishar 3R Idie IRTaed & J1Y IdT
T T 3§16 WA UG 3R ST Al &1 i &1 T3 | 6 e % 5 dTC &1 WISHT [kl & SWHTA B
TG HICARIG DHIUCIH T 89.18% TP ! HHI oWl 715 | A HHI TRiTSicd e USTiad & g Wiafharsii & SR g
Tod! g1 TP SIATUHTY faaoor gRT SR YfY o1 178, o Iu=iid 7893 H 3,5,6-CgaaR! argiieHre (i) urar |
FARUZADIG o} fiRTae B SR v uiga Aeraiamse 81 Ceauy ok dieg & sramar o gt aifaes-yamafAes fagiand
(@<0.05) TISHT ITAR T YU 83 | WISH IUAR & §G THICR BT T JAHIH (C13MTS) TgT, STafd gedl, I Uics Uiae,
IRISTS 3R Fd BAIfeTH

T HTP! HH 81 7T | 39 UBR, THIER H A RE ®IeRId FaRUTRIB &1 HH B & (078 HIcs WISHT dh-1h
H&H B

o 1. THICR R WA HT SHER

n arf¥+ RA1€ 2018 - 19




for 2. TR | Pieaws &1 fiRmae

o FRIGH TGSl H AT BICARIDI Bl HH DI & foIU Dlce WIGHT Tb-lh i &HdT BT AT fobar T | s
URUTHRGRY IcTG GRI& 14 o 1YY qTSHT §7T QT |

o 68T d® 5 dIC &I WISHT KT & SWIATA Y DICARID B UIHaH AR HH g3 | T fHHad Feidor alisT
SUDR & folt HRIR 81T |

T+ RA1€ 2018 -19 n



Tiad & fore ga-=ita IR s1sfas SR &1 fae™

STHT BT 3=

o AIRNTW & foN TR IR BT SRR &I fEome iR fasmiRig &
o TS UR SRR F UGRH &I i Bl
o TIZES AINTA B UG 3R STETT HICIRT BT AL HRAT

ST BT gEYfA

DI, TRTA BT Teb gAY IS ¢ | g 9 Bl di=ice B & g, ool ARad &I 55% (@c a) 3t 7wt &) amn
Y 6-7% (A< SR I JR/AT 911 § | ST, AR TR ST & g 4, Het 3R IR IR St fafdray &1 Iudi &vd |1
g AT T T Y I GO & 18 gefars IR Sl IR & oz iR fem R S g1

GRIEY

BIEfe Sl IR MerSY SR gfie & ulel wrafe 2 @ s U uich 8739 8T § | 398 Sarl &l 3@ & w4 7 2
3P, 6 SI-VS (IAMS3R) AU, glc TR ISR, Wer Ud, deld gfe 3R Tegered gia § | Fafy faoreh @t smyfd & g
ZOH R 3R ot oY i gict § | TR SR H T SR AU STkl & fafd & & fore U Tumded diford
FHeTeR T 8T 8|

ST T Ui

TIiae &1 &l el & diedr SRR ¢ B W1 T | ARG &1 TR TH 1 T 49.1% (AT dRi) U1 T8 | IMd & T9T ST b
TfhaT &1 SR @ & foTT SR T &1 SUART {3 1T | TS & YTt Tl & it T s 3iferes uran 7 SiR aTe &1
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o Al 3R ool & fo IR Foil Tanferd dics TRel Red & fEega &

o fAft iR uRfRufedt & wal Sik Tfssral 3 forg arumm iR smear & fafa B

o IR ol YaIerd BHics TSl e BT UI&0r 3R U= BT
3FHYTE BT gByfH

HCTS &SI & JHIM DI g2 B & 7T TR Sl SR URITH & A1 2 AR ISy Hits TRl Riked (divadiey)
I Rad ST IR Pics 99 | ety faoret ot smfd F=em

GREY

o TOMT faflid WS fufodt & wal 3R afesrt @t Hifdew-mafe 1o, s91ae (@gdn) iR geasid urasT &1
3{eIT AT

o 2R UICICISY Pice WS Ried (Fewiiey) &1 feume ofiR Fafor &

o Al 3R el BT Aetholiar fawaiid oA & forg dreariiey &1 gegie &

ST BT Romg

Tl 3R el & Fatad TS dTgAM 3R JT0e AT BT Udl T & forg fafie dics wivet fufadt &1 Iuai #as

fopar mar w1

3AT:

o TN & U Y P! TG Ul & fo1T STT-S1ET dTIHM (TS ATYHM, 20°C, 8°C 3R 4°C) TR WIS B 3UdH
QpoiIad BT AT HRAT
o 4°C P TEd WIS BH W AT A U Bt 7T, Wied, ga=itd 31 uerd, Qdhe, Wi, §-1ae 3R 31 &1 T8 T

TP SIE 3T |

CHICR:

o TS &C GU THICRI BT STHT-STHT dTIHT 3R 3RUF TaIor (TRITE daHM, 3RUT 55%) (20°C 3R 80%) (15°C
3R 67%) (8°C 3R 63%) R LIINS BHRP 3P Ucthoild BT HHIT BRI

o TUdb gU THICRI Bl 20°C 3R 80% SMRUT TR WIS B+ WR ehoiiad 15 ferl § 31t aaT

for 1. it Melersy IR Fice ©Re (dugsdiey) yomedt &1 femor
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fom 2. FiftE Mielesy IR S TR (dugdiey) ot

3H:
o TS TU MM P! WGk IR 3eT-3faT aiarviy uRfufaat @ffate aromme, 20°¢, 12°C 3R 8°C) H wiers faar
T
o 12°C RIS A H 3 JuaTe F 31fF HT faxia e Sia oan |

Tﬂ'@?ﬂ@:

TP Ticierzy JIeR HIes Rl (TUET) Yore o7 fafor 3k Jeate- fasar a1 i 2 HeR deasdiey yomed o
qUTaHTRT o1 faftra Rufaat & uteror faram mam | 59 ieR iR dRiiey & sra-sra fufaat o1 womawr o7 |

e

fRiforg drogediug 3 didid & 91y IR 9 9o 3aRdd dTgHT §-TC 39T | I8 U171 747 fob Tugdiny & 9R Sl & 91y
3 THY dh dTIHTT §9TT W & foIT iR 31fdes Fxned B smawgahdn ot | diiftus Ireht & 91y I=ie Uira IR g |

88
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Bidcd fireie & fou Saidfder o1 fesga ok fae™

STHYT BT 3=

Biadcd fide & iR ol BT Sreaa ol

BIRICd fide & e Stpiciaer AR fEume 3R fasm R &
I fohT U Sidiciorer & USRI &1 geidd dAl

o R =9 &1 aTd &7 3feRd dOR AT |

FHUT Bt gy

forcieT & TR0 § Spiieh e a1 SrefelT Ue Hgayuf gfe SRR §1 IdHM S8 Wiaaed e & oy 3=
T&dT AT Ueh U 3R S8R fAdic Sipliedher & feois ok faera & ST I 8|

GREY

Wiaaed fide (@efar geferd Ta) & siell & et o &1 geaid ol &1 T4t & 7mT (9.8 ¥ 21% (@ IRm@) &
w0 ¥ farar mar | A ddl @edl) S BT, e W9, IR Ad, TR IR 3R ISR / s & feumea & foe ams
f&oe uforansit &1 sro=man T | fawRid 7=iF &1 wieued fiide & TIuHet-100-1 frdd & USRI &1 Jedidhd 1 &
7T T ST 31T TPR & TS e (BT, BTN 3R T b §U) SR WIS &RV & 1Y THI BT S-SR HIAT (10%, 12%,
14% 3R 17% (@< af¥m) & gteror forar man|

SIHYUT BT uiomd

el TH B AET A TS, AT 3R AeTS, IOy Ared S, [T Ared o, Jdg &3, 3MIdH, 1000 3T G
SR T 1 ST, STafeh Ui U, SRl O SR fRsdl & dH fara | daTs, HieTs 3R Uge 3Td & Srafrar It 7o et
DT AR & 1Y 9.8 W 21% (Ac IRG) BT JAT & ISR Tae /A § | 12.2% T4 (@€ IRw), R & ISR & T Jd 3R
100 fPaoms Tfy e WBis aX & oIy HHT: 82.24% 3R 82.47% BT SHfUBHAH SIBICIHIET erdT 3R THTE GerdT ST TS |

7 1. Bigued firde & forg o 2. wigea fidie & fore fawfia
Sidiicdhex I SIPIfEher & TR BT Hedid
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T UBHR 12.8% -H &1 AT (@< IR, TR & ISR & Acs Jd 3R 300 fHaum Ul € B &R & AW 97.82% i
e 7S Tieg 3R 2.18% BT =-AdH ¢l g3 <1 7T | Tg <1 T fob IUDR &1 W1 & Gt & hls Agdqu! uiac gl
BT | Ta* U1 56.85 ¥ 58.81 A, T* A 8.11 § 8.75 I 3R ait* A Gt ITARY & AW 35.13 ¥ 35.80 I 1 14T | 12%
T B g @ IR, TR P TBR S 7TeS Ad 3R 100 e ufy 6 B Bis X g F o g Tataw fRufa
§ | 39 fufa & o=fiF 3 82.24% &1 Gaiad SieIcidbicT qardl, 95.84% 1 §S UITE, 4.16% BT el 3R 82.47% BT THTS
gefar <Y | gafaw Rufaal &1 3fsd A 0.825 U011 Bigred firde & fae faswRia Sieifiéher & IdTe &1 arTd AT
%1,05,210 2t | 7102 Ufd HeT & TATe &1 AFTd & A1y AR & Tared &1 aififes anTd 21,21,292 i

e

o 12% TTH P AET @c IRM) 3R ER F UHR & s A & Y ifdman Il qerdr (82.24%), 38 A
(97.82%), “TATH TET (2.18%) 3R HIHAH TWBTS G&rdl (82.47%) UT HI TS|

o 12% Tt @ AET (@c 3RY), R & UHR & e A 3R 100 frarum ufd @2 &) wis R 79 & faw srfaa
ot fufa § | 30 fufa & =i 3 82.24% @ Gaiar SieISfBicT e, 95.84% &1 83 TIeS, 4.16% HT g 3R
82.47% ! TS GerdT <f | Taray fufaa &1 3fesd |11 0.825 Tl
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PN IAIE & T ATSHIAT IR / IR F1 o5 ok fawr™
STHYT BT 3=

o DIV IAE B TH DI HH B & 1T IR Wk BT U Fld HZshIdd SRR FEWS BT
o THY AR 3R ARHIAT IR TR & Ty H faftm 7 & faflrd Il & Ay A=i &1 gedich] ol
o TIMT WY IdTE] B YA & foIT IUBHRUN & TR BT T&01 HAT

IFHUT Bt gy

I & TREUT BT TS Jad U 3R TRerd Wi adideT € | 399 Tl 3R S RITARUl & IRUMRGRSY WTe
Il @ Tt B g S 3 1 SR &1 Al ey U § whatt, wfes, T, 3, arat 3R 3 @y yerdf § IugnT b
ST 81 &R HIGH I, Aetholia BT AR, YbfoiT, ©iRe, 88T 3R uRae anTd &1 &1 &1 T8 ST & a1 g
JER TUTE UT & & oy Sfieifites Iuai fart ST arel fafid R & Se7 & fafY § | 9ive dwl &1 3 SfauRul
& 1Y SR O AT ST B U T o oY 5 IAd SR B adb-iids Ul AN B T8 § | AIIehIad gifeT & URURS
BT fafy R Forf AR & ey T STt Brae &1 59 uRaIeHT &7 S5¥9 AU 3R 9gaR ATShIdd SRR & fasfyd
FRATG

GREY

HrsleT womelt 3R UTed sa=addrst § Ararsit & ugam &1 it @eiied) $iR fEue" & fad TR &A1 SRR &
fafor ofk faft W STl & W1 SRR &1 geide x|

STHYUT BT ufomd

TIS[ET UMl 3 A1y TR ez 3R st &1 ura g man| 78 A=t & SR # STaxgadisi 3R siensf &1 Med
T UHA a1 77| IUGS Ueh| B Ugd i 715 3R S13ud TR faan | isius, Tred sMaRadmdrsil 3R gRem Iurat
¥ MYR R Y fEoIe &1 daR far w1 iR UTes ! faan| Uess &1 33l avg Bt I & 1Y Iheud gl &l g &
fore ggma SR aniexi fear war| fese oiR uea! & sifad wu fear mar $ik wrges wia W FAaifd fasa mn afde sik
FHeld Ao IR BT T 3R fS$Hre Heia Ud o1 7= & 1Y R SR Thidd foar |

i 1. [AwRid S”R &1 &1
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o 2. yxaTfad SRR & &g sma

e

24 fordiiare faoielt f & & Ty TU ATShIad SR &1 foz SR fawfyd fasan mar| o fHarur ok 37 THy™ &
fore Si=ne foram | ufosy & St & fore o R IuSRoN &1 Taf-a @ SdTa! & |1 TI&r faar Sia |,
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@ 31 ufehar & R wal R Aferdl & sriufaed gee! ot fAerdt &

fore ue yurel @1 fesig ok faer
STHYT BT 3=

o Td R el B! W & SR MaIH IANfaed gedh! Hi fHwaq & g teh 7=+ fEwe iR fasmfad s
o UM & TRF AT Bl AR Aiwal & FbTel o1 Tithd gt &b Wifads-ramafids [a=varsit &1 sieqam aAT

FHYUT B gEYfA

2 URAISHT 1§07 3220 T UurTell & b fobeft +ff o, oor =0 Q Wil 3R gfosral & G & IR 3IRR Uesh! Uohal
! TR F1 & o 81 A 8, alt oik wfesal ek At &I 9gH & ot um &1 faft g3 w0 ¥ S0 a2 38
g1 gOM & R, BIREIS IS, HRR 3R SIa-Tithd Uch T &1 Udh dal 3afd & e srawfid g mif o1 aoig @
TV BT B | A OIS ded Y@M & R arararur # aredied TaH ¥ 81 o 8| 39 UHR &M & SR AP 814 d1d gcdh!
DI UHd HRp WY UeTl &1 Wiy 3R 3= UV I a1 Wede a4 B a1 S Iahdl 81 T8 d 3R Afesral fofafeor
# gRd Trenfiet 4 J us 71

LR

T& U YIS 31 T Ul €1 (wie 1) § fasRid 1 3, 39 Y@ 1 3318 H HouR 3R dagH YU §id § | Jourel g
TRE T T T 304 § 1 § 3R R gfie e e aiaq § Tad ¢ | Y@M &1 e I 3G 3R SWTd & Hidt wRal I
1 8, SIR T § o5 T ofiR qama 1 M 1 <t & | Tl &1 it fostelt 3 sfraxadhan 2-3 fhaac ¢ |

ST BT uiRomg

o fawfya foram T Yol T T G B O B didersd SR Sritfded QD! f Uhd HRdl §, 396 I 1Y
gerd &I gardr ot §

o T YUl 3ifaH Iaure &) Tt ave ! uer off el 3R Ifooral B ararersd AIh! BT Idie Bl §

o USRI a1 T dIATeRd e Th T, YT Wifete dRg &1 Uer § U T o Ud WG o fo1e WTe] erif
A I fbaT o Heparl ©

o TRUMA I UdT 9 § P! 39 diarerzd Al # fhTa, wdHiss, Ufafear TQ g 3 &1 gan § 3ifie urg
TR

R 9. 1. g@M &) ufhar & SR wal 3R il ¥ Saufhy gew! ot Feri & foe fasRa yomd
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o IUD SAIGT Y YU YW e 1 Iod uradl a1 WISae od & 3 Iudsy Y@M fafdl &1 gaT & ThadH 11
IR TR e s da §
o 3R dderse Uil B Repadl SaaT et @

s

Y JUITEH & IpT § Adrersd afiTes! & TUgur & gradT et ot gu™ & R 8 81 9 §
TfRd dicrersd Qe sgd § Gve o i Ueq #a §

gl e T diarersd Ut U verd AT B Ugphfas Wi SR iy aM § He@yuf 81 9dhdl §
39 yoft & foe Odc wafie w fear man g |
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YT BT G

TRIAA 3R, PRRIGHR b 3R GYFHARA Ut (2018) BT 3iRigpeeT (STIRM Q) TR BIIeIbhHH e Bt ofid & oIt STHS-
TAH-THTY / THUY & THRIAD 3R ABRIAD S0 7S WR 37eqg, GGG SId, 10 (3), 457-62

AT, TH.u, R, dft oR, g, uh, ared, st . 3R ITRERH, TY, (2018) Sifddh 3R fbTaf-dh cHICR & BRI
3R EUTES LT BHIGHNT SFHd, 10 (4), 716-720

U ST, 9 &t a7, fad et (2018) Hifde I o SR IS TaeR & YR R Afid gHtaRe YR
&1l foe! ! faRINdT TATeH 311t & GHaRict SHINAT S S 31t TAIC! - T caHTarol 42 (2), 36-48
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GEN) BT IUIET W, T 37 IR 11 (48), 44084412
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WY, T 3R G W &, (2018) HH a7 HAS & 0N IR ARG 0 ¥ U UG & 1Y Th A7 & & J
RIAIC & SIS & YHTT TR JHIHD S0 CEH § STANIRY 11 (48) 4401-4407

wﬁ%w SEHAR TH, 3R HIFTE 3R (2018) "B T T ST 3R e USRI e & 3rifad HReb] B faeror

YR, T F f, R, T, TG, & T, IR ATRISUF, T (2018) HETE SR T Sarel § frarae g aneE-
ST TAT A & aRIh-Udb THIET T T WY T8 WHEH HIY, 27 (2) 106-118

TE, TA T, AR, O T, 3R HERMESHH, i (2018) W UeTl & SUdcH fdS! &1 Y@ Udh qHtefl, S 3 TS
SOlAART 222. 267-275

TR, T, YN, O T 3R HERMHUM, T (2018) SH-Hl 317 TR Aisd & [dhed & 9 H SoifAaR B 3fid
YU SHd 31 B8 SO, 222, 110-114

TRHWN, T, Wid-, S, favraed, T3, A9, 9 U, 3R SHeRMSHWE, T (2018) T1Gd $I 3T TGT: Th THIET, S-d 31H
HIae 98y 81: 161-170

A1 T, ORI SR, SRS T (2018) TRREH & (ASIclHRUT BT HIHCIA AISTeiT: TH 3l of s UNiRiT T8
SIS 6 (3) 264-271

g Rig, TTIRIERH T 3R THEHHR T, (2017) YT & Ui HSRUT (3RS Sfedn) & SR 41 fom & arar e
ST o d 1 ey, TTAARAHC TS caHIah, 6 (3), 2080-2086

*fdeR BIfres, i arae, Fd9 AR, T WY, SHHd g (2018) g a9 fMaTer IR TSd ol IR gd AT STaR
BT UHTT B8 T TS CHIdlol SCARM 24 (7), 627-636

iR, SR, JoitdT, S T 3R utfer Oy, dt (2018) 4T & feaiferm Beed (@At SHfFHS) Bt I &R IR BB
3R e S HiasS HT RARReS TuTd HY a7 o+, 10 (7),503-510

=T T &, THAMT 3R, He g 3R (2018) TRWHd g & 311 W feaifermm dee=d & faftra shad wRoll & g R R
3T WITSHT FT YUTa S 3T Ts Medey R 77, 126-134

Ta It &, faere €t dt, 7 S, fiig et 3R =it I (2018) T T B Gerdl B HH B W ATES IUAR
BT U S AIed TS coHIaIN o, of S ATl cariarel SI{I3Mg 55 (7), 2504-2513

ifdep, Tt 3R MeRMHWH, Tt (2018) 3 fa! BIET 34 B URH b SR A1-Uq & bR ee e & forg uifad
AHR & FU A Ilaie Ygadl plazey TS Tthy T risfied T8 Sonf-aiT SRudcy, 553, 278-281

T, T, AR, T, 3R HHRMHUE, T (2018) YA ThiedR 3R HIH 3R Sifdds b 3HTER & fSomga & W-wiel-
&M & VAN S 31 TS TR Sol-aiT, 41 (8), 1-8

el Ty, ST &, T 91R, Farg of, TRe SR (2018) S19 % 919 3R ITF M W FH Sa1d  @ISHT BT UHTT
S 3Tt Pe URRIT TS US| 2 (10), 1-7
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T I & SR Ao At (2018) AZHIAT RS S-BIfdhT 3ifth higwed fiieie SHa 3iith Tideerd SifAafT, 55
(4), 21-33

TS S, THUA, TR $37af, U9, SHermewH, It (2019) A1 G & A1 § AT WA AR yoret & AT g3 S
B! Bicrl & dd & AAIHTIARA of B8 U UId=,43 (3) e13893

VY, TH T, SRR, &, TR, 9 T, 3R Sfexmgwr, H (2019) Toed F 30 3R e da & R iergaey |
-G B U BT THTT ST CaHTaron, 1-14

gifer ISR Uhfara-Si, Ried! MR, STEHTRI UR, 3R 3iciH d-8d (2019) 3Tl aTd iR i € afegd-oHd TR
g ¥ TR F RSP BT UG, W ST, 252, 28-35
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faTar YR T &, YHUT T, RN 9., SHEHHUH I (2018) ATAT 3R T9Tel ITg! § fArerae & faw oifg & adie
T ST WY U8 WARCH B & UHRH & e WieR fovam a1 221(2), 106-118

AR siwTeT g1 SR UR SIHTRT (2019) TG &7 SR SiRNfe Sy & o 3ret ol &1 SFHa Hec od
3 TWsS WRy TS <HIam (4): 1-10

ARy SATEHTET g1 IR IR 3BT (2018) TRICT MSaey & Hfdd iR Hrfdd Ul &1 fad™ 3R 3G Hic o-d
3 TWSS WEy TS S 29 (2): 1-11, 2018

AR TH T, GRAERA, T, TERRaRH, TH, MGG AR, ST off, A1 T 3R aleey, St T (2019) YRI-HhHd ST
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(3) 1227-1238
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SN, SHd 3T deles RS 300, 93-101
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IRABTCTARNT 3R S Sa Uit 19, 101-109

Tt AT, HIRRTGA dfieicdd, ARAT diF1 A3 d, S 3MmR AR, HeMeHH, et (2019) wal & W@ie
Iral O verf §f T Jarht & aiiet (3N Sfferey) & thard WR fafis grgsiate &1 UHId 11 (1) 37-43

TS 3R, IHHV & 3R, TRET TH.S, ARG, . TH, AU BAtaw, 3, GAdwrer, U209, Tfeule, Ty, ¥a'ur, Ty,
faar, .. (2019), W YReM T YR 3R et Sita- H S TG b T8 Wied TahT=1 TRIRGR0T & Sy § S,
¢S 3PS ISy TS oI, 88, 67-79

q&i$
MU i, R T, W A gt Rigid SR SHanT (@@ ETH @ gon-aneT); deme I,

2019.
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IAMAISHA TS B8 S8 iol | 3{1dgH, 207

fosraaedt, o, Raemied, 0 &, A9, O T 3R AHERMEHUME, I (2019) T IGNT & TRWT & Juifad sryanT
UACY: TAAfSHd TS s SS%is § 3fTdad, 233

e UR TP, m?Fﬁa?n ST, AR SR @ SFRHPUM (2019) B Meaars: B te Gy
(BRI B8 Foll-gRT). TRERREH TS faefaar Sl TR ey, 29.
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HEEE LR
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Wﬂq&%?wﬁﬁﬂww&nﬁaﬁwﬁﬁ 30.01.19 &I YrYRewmd MR FHrafets @re uardf
™

gfar Rig, TRy TT, Suimieddia uffufaal & @d Uid HSRUr & SR Siteg Irgel § TEId 9 & X &
A TR URa=i gRIRURTET 1 TwTe, |l GRef, Uive ddl SR TPhrs P & gak SR Iwie - IR g5
YN, STaT WiIg dio, SfésT (14 1 16 d a8 2019) - 3 fam), Tstidae, @)

3R Tifd, Tdt HRIY, HIfFNT SITaard, T gat [a=imell, Sia € I, e I, AU & fofe Sade ufthar &1
%W,W,Wﬁ%ﬁﬁﬁﬁﬁﬂ%ﬁﬂmﬂmm 21-22 BRad, 2018 &1 SfARITHTH fayfazrmera

PRI, IR, (URCR)

HeTaeH! Ta, AT AT TH, F31 9T, SRS I, |Te TR SR W& IR I THe § HeMRY gas
F IS Feran ¥ Iafd iet Aaféned o MR 3R Ttaiiaiie nfafafer: Sia It Rigid, o sik
IRET (Tt -2019) sm@mHATS fAyfaemey, fodary 22 § 23 A1 2019 & SR

it e, i aerd), T o SR SHeRMH UM T S Jwie & 0 H o-aguisd RIS &1 e THe e " s
SOIART TS SRiCaIatioN 0 2019 % 10 S SaRISTA THITH (3115 1 ¥ $ o) T 08 Q) A R&-R R, 0% R, TR, STUM

T TGO, T &, S T T, 3R SHeRMSUH I "I UfAH YR & YHIT Al isadie 3R W @ &
R & T R-39 7 Sifaspror 2019 # 10 o ST GHeH S SO TS SRCH QTS (378 $I T 3 of
2019) TR HAIf¥A® U 26-29, 2019, S, U

ICai ASTG)

SHfaRfH Y, drauar S, Mg 12 oft, 3Rl RIS, ddheaaurd T Ufead T I TehdhedR fham! & g avam,
TaIH AR (3fST A8 aS &9 THIRIIRM Ui Si&f $ofl, T SR 0 THER & Fdd SUANT & forg

ISl gaRTS &, BN AR &, 541 a1, Ffoi d1efR, =vor ufkad= areft & Svifad SrauanT (dis)

T3y, aw?m%a,Wmewﬁaﬁwww T 31 ST, 2019, W1 3R UF JHMEIR (16 HRA
-28 TR ), 4l 29.

YA T "URURS YT {6l & HeT shveha aga Aafsiasier 2018 & faRiy oic o, 21 3R 22 7 2018 HI MR

o
n aif¥+ RA€2018-19




TSl TP
fersT gragae Hex
(T® i &t 3rs ¥h

THUEISTE 7 fur, Tad Tgrdn Iqgl, ST, S 3R [Mydmarst R U AR & forg dderfas iR @y
3T B UFRA&UT HRIHH AT fhT Sd § 31 3MTS TH Ut & WTey URRBRUT AT ST Hg (T Ul & 3r1s ) &
T3 BTRIHH B 30 2018- AE 2019 3fafd & SR = e a8

Training Programmes Conducted Beneficiaries

Sponsored
Technical guidance training, 5, 2% Sponsored training, 57, 7%
services, 20, 9% Technical guidance
services, 60, 7%

1 day, 75,33%

Incubation
services, 78, 9%

3 months,
4,1%

5days, _—"
41, 5%

1 day,
3 months, 4, 2% 532,64%

3 days, 62, 7%

\- 5 days, 13, 6%

de-Te! feanfader / =t |9 (1 3R 3 #EF)

®E. U/ Iarg o Mide UTEH BT A 3R R

1 QWA g off TH. GINRIEA, TR

UIY01 g ¥ glaursHe UieH &1 [der™ o TG gonal

T TS &I FHSTE &7 TR i T PER, SRR

35T T T 37K FAsieiRur e, afag! dbcaR ueaysiad, W &
TSI 61 g3 ATRT off . o1, THTGHT foraT |

6 T T 3R UTSSR BT UETBRUI ot STETTSh HICRYRA, TS

N w (N
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®H.  WEe! / Sae $1 Wiie UTEP PT ATH R R
7 A, AR 3R AYTET USSR BT YRR oft ft. pumantt Hicafepia, fasaad
8  TIRIS o Pl Acth A3 TLaHCRH T Higre e, doiaR
9 A TARE Pl IR (@ 3R UK BT T, IR, =i -3

10 3ETwH &1 A AZH TaEeH g, IR By, IS

11 ST 3R Turdl fireg Pt 2t A’ deid . gRpwH =9

12 gagﬁwmwﬁﬁaﬁimﬁwsﬁvwsﬁﬁ SiT. 0. BIUd ¢d, FRIsPo!

13 UcH URdl &1 Aeh Algh AeHpid &, TSR

14 UK T IdTGA goild $AR, fogR

15 A ged] U B AVeth AR [RUNB0T IRICIREEI

16  SToRT URdl 9 Hed afdd Iaie ga1ed], UDITH

17 A SR AT UTISR T TRRGBRUT . 3R, MIRTSI, TR

18 SR $HIA Bl fAHN 31 dg g, Bt

19 U @R Uy TH. AR T, pear

20  THIER $T N &1 off T, TR, [AeYTR

8 Ao (3 HEM)

.34, e yiRreror &1 e s faavor
1 02 7% - 30 5 PO SETE & fRIT Aot I ST IR &7 T3 T et
2 02 % - 30 9 TN FToRT TRIaT BT HHT0T it =t
3 3TN wic e W Snuid Wea Ug &1 fder™ gt 3T d, IR
4 3dEH 3R & &S W dh<! IdTGl bl b gt fa=n S, R

SAGRI ufrerr (5 fm)

»d feaie d®-te o1 Mfe
1 09.04.2018-13.04.2018 AT T3S, URE 3R 3R BT YRIRGR0T
2 07.05.2018-11.05.2018 T YR IATGl BT fabrd
3 14.05.2018-18.05.2018 At wal 3R afesrat o1 Jegasd=
4 25.06.2018-29.06.2018 CICHRCSINIE]

5 27.08.2018-31.08.2018 SfdT St

6 24.09.2018-28.09.2018 Hal IR Tfesrat &1 qeaaed=

7 22.10.2018-26.10.2018 SfdT St

8 12.11.2018-16.11.2018 TS, TTORT 3R GEE BT YU

9 17.12.2018-21.12.2018 et et 3R gfesrat o1 geaaed=

10 18.02.2019-22.02.2019 T USSR, IR 3R 3R dOR HRAT
11 21.01.2019-25.01.2019 SfdT STt

12 11.03.2019-15.03.2019 et et SR Tfesrat &1 Yeuaed=

n aifte Rl 2018-19
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HRIBRY ufremr (3 fa)

1 21.03.2018-23.03.2018 THTAT U3 SR 3R U T YIHR0T
2 03.04.2018-05.04.2018 3RS 3R AR Bt MRARAT
3 23.04.2018-25.04.2018 Fh AR DIl BT TR
4 01.05.2018-03.05.2018 AR T B abH
5 04.06.2018-06.06.2018 TS, STORT 3IR TG BT UIRGRUT
6 18.06.2018-20.06.2018 SfdT CHTarat
7 02.07.2018-04.07.2018 O Urenfiet
8 18.09.2018-20.09.2018 3T, STORT 3R Tag &1 Jeaad-
9 24.10.2018-26.10.2018 3RATS MR SRR IS BT TGEHRT
10 12.12.2018-14.12.2018 SfdT Caaroit
11 08.01.2019-10.01.2019 TTAT USSR 3R URE TR BT
12 12.02.2019-14.02.2019 TSI, STORT 3R G T TEDHRUT
uRfY® ufreror (1fem)

®.9. foi® GE&ICa RN D

1 26.03.2018 Tl 3R Tfesrat &1 qeaae

2 28.03.2018 THTER &1 Gegae

3 02.04.2018 TR &1 Jeaae

4 04.04.2018 e daXel B TR

5 06.04.2018 A R A e Iael ot Jardt

6 10.04.2018 Pl 3R fesrat &1 fAsteiiepor

7 13.04.2018 HATAT UT3 SR DT YD

8 18.04.2018 AR §9H BT 1D

9 02.05.2018 FHId DI dARY

10 07.05.2018 SIS, STORT 3TR GG T TRIRGROT

1 10.05.2018 Tl 3R Tfesrat &1 qeaae

12 15.05.2018 TR T STE 3R TRRGRT

13 23.05.2018 wal 3R Aiewrd! &1 Heaad

14 28.05.2018 TR gad I@E! BT AR

15 30.05.2018 TR &1 Jeas=

16 01.06.2018 THTER &1 Gegae

17 11.06.2018 SHTae BT GeaaeH

18 13.06.2018 HATAT UI3 SR DT TRIHRUI

19 18.06.2018 TSTHY BT AR

20 26.06.2018 A 3R AT e Iaret

21 28.06.2018 AR §H &1 dPb-1d

22 02.07.2018 THTER &1 Gegae

23 05.07.2018 T &1 gegaeH

24 10.07.2018 e SavS Bt TRRIT

25 13.07.2018 TRREH &1 Geaae

aifte Rl 2018-19
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wd  feie TP o1 Mfe
26 23.08.2018 AR § &I dABD
27 23.08.2018 AR §F DI dABAID
28 28.08.2018 TS UT3 SR Bl daRy
29 30.08.2018 TSIH BT AR
30 04.09.2018 3T BT JeuaeH
31 07.09.2018 TS UT3 SR I dary
32 11.09.2018 TSTH BT AR
33 14.09.2018 THTER &1 Geaae
34 18.09.2018 TR BT §1 Albae DI qaRT
35 25.09.2018 Tl SR Ffesrdt &1 fFsteiiaor
36 03.10.2018 TRRH &1 Gegae
37 05.10.2018 BT SavS B TR
38 09.10.2018 TR &1 gegaeH
39 11.10.2018 JH IATG TR HAT
40 16.10.2018 FTORT &1 Jeaae=
41 23.10.2018 TR BT I HHARFR] DI TR
42 30.10.2018 AR § M &I dABID
43 31.10.2018 TS UT3 SR I qarRy
44 01.11.2018 HTad BT eaaeH
45 08.11.2018 FDHIS DI AR
46 13.11.2018 TGS 3R Hel g3 JdTe! BT TITHT
47 15.11.2018 Hal 3R Tioordl &1 Hegad=
48 22.11.2018 R HI S Albae DI daRT
49 27.11.2018 TR BT Jeae=
50 04.12.2018 WIS 3R THTER HT eade
51 06.12.2018 TS UT3 SR daR HRAT
52 11.12.2018 TRREH &1 Geaae
53 13.12.2018 FHIT B AR
54 20.12.2018 TR HT egae
55 27.12.2018 ORI &1 Geaae
56 28.12.2018 Tl 3R Tfesrat &1 fFsteiiaor
57 03.01.2019 AR M DI AbID
58 04.01.2019 T BT eaae
59 08.01.2019 TR &1 Geaaed
60 10.01.2019 T §a¥S B TR
61 17.01.2018 3RAS 3R IR Bt AR
62 24.01.2019 TSTHIH TR HAT
63 29.01.2019 & BT eaae
64 01.02.2019 R FI S Albae DI daRT
65 05.02.2019 FTORT &1 Jeaae=
66 07.02.2019 TRRH &1 Geaae=
67 12.02.2019 TR &1 Gegae=
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.9 e TP o1 e
68 14.02.2019 FHIT B AR
69 19.02.2019 Tl 3R fesrat &1 fsteiiepor
70 01.03.2019 A BT Geaae=
71 08.03.2019 SHTae BT eaaeH
72 12.03.2019 AR §M &1 dPb-1d
73 14.03.2019 TR BT ST didpaic
74 19.03.2019 TR 3R WS &1 JegadH

B U CRIE R

1 19032018 M gHel Y TRgeR, SR, &S

2 21032018  PDIA T8l 1 fsor, g

3 28.03.2018 g ! cferdl IR, 318 WZIR, 3, WHed! FAIRR, Ik
4 05042018 T 3R He It AR, TG, TR SRR, 3G, 3T G, 58 WIR
5 10042018  Tg, T 3R &g U T AT =i, SR, se)

6 12.042018 ORI Ul {1, SR, 3TeT fHRR, ik SRR
7 27.042018  SAR 3R FTORT TR Rl S B =1, e, SRR

8 10.05.2018 W R3S UHRUI oA, e, e sdex

9 07.062018  WiR 3R TU] U I3l IR, JATRER

10 26.06.2018  URdl T HR7H, SR, 3iel fidRR

11 09.07.2018 SR &I IR SRR

12 09.07.2018  URdl TRl HRIH, SR, 3M7eT IR, Wik SRR
13 17.07.2018 U YRl HRIH, SR, 7T iR, Fiek SRR
14 20.07.2018 3TN T 3Tl 3 fgeR

15 02082018  URdl U1 AL, e, sl

16 05092018 Pd TG 1 fHeRR, 3fia

17 04.102018 ORI Ul §91 &1 7=fA

18 04102018 fo%pe T8} &1 fgor, 3l

19 04102018  Heel ¥4 TG &I 7=

20 05102018 ORI Ul §91 &1 7=fA

21 23.102018  STORI 3RUE ST

22 23102018  SGM & B HRH

23 01112018  SGH O B g

24 26112018  AGd 3R Sl SRR

25 05.12.2018 TR Rl EESICRIEEIRNIR]

26  06.12.2018  STORT URKT Ul S &1 A=fA

27 06122018 $® PREIRCEI A CE|

28 07.12.2018  SITORT URdT BESICRIEEGRNIR]

29 17122018 &% Tgl &1 iy, 3w

30 19.12.2018  HBI I ded, T

31 21122018  UTKT TRIZSR, e

32 24122018 I, &g O R 9=, 3RUG @ &I A=A

aifte Rl 2018-19 n
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33 22012019 PdI 3, Tt IR, FARR

34 23012019  ©M@d Taa, fgsr

35 19.02.2019 &1 U<l T3S SR, IR, eAaRISoR

36 19.022019 g TR SRR

37 04.03.2019  CHICR DT TRIXHUI Uy 39

38 07.032019  URCl AT 9 &1 01, SRR, &R

39 1803.2019 USSR NCEIES

40  19.03.2019  URdI UTT §919 Pt 7RAH, R, iR
AleTgd RRET gfee

TS TSUHUICT B TS d YR T &1 UG URIR T-7s fayfaenad, dgR § 29 ¥ 30 3FRd &I 9e ad J fodr 1|
med TR gfe foar T 39 wrfen & Wod S 3R Sl & SE S 5000 ATHIRIE @ aryad fear

Tii¥ad & Had iR e & Rie Iea st |t

AT TR AR A SMSATSTHUT 7 13.11.18 B ATRBISA H AIRTA & TR 3R [Ibr & forg um fern| 59 wrfen o
=T - SMEIMEum et A faRiy Tater foam SR HRd TRHBR & W] TSI SYNT HATT gRT fadsRid firwr Aiad & gasd=
& YA Aied & IR H §1d &1 39 B & AU SMSIMSTHUS o BTt TRIT et | 3o & SR &1 Ui | TemHwr,
AT fa SR STgTeRmT oy FH3Al SR X1 U9 URIid TH 9&1R, 3f1s T T8 HIIHHR] forel doaes SURd | Taqal & GRH
TEIMETHUICT AT SHTSHDH, Hegd & Hax U Wi W AR ARIA & go ¥ [IHRia eifiqa Iare art & faakd fag
Y| Mg MRIRAT gfe &1 ITNT o= A1RTd & g8 U1 &7 Ue=H 3R faavur fear wanl 39 swrdewn o 1000 arHifial &
ATUTad e a1 S SISUHUIE = 01.03.2019 BT TH fad BT WSt H U foran “affiarg &1 Geaae= afterrg TR e
3R ThfesY, eyt gRT Al | Marga TRRIT gfe ¥ TaTex &1 IuanT 3 faftrs Teg aftfd Iaral &1 uesi 3k fadzo
oo ot | 59 Hrdey | fhur, S, WU WeTadT WHg! ol 1000 ATHTRIGT @1 arvifad forar |

n aifte Rl 2018-19
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4
‘E&
it
&
g
%.
¥

GEEIEACIRILNED
1 18.06.2018-22.06.2018 Qe YD UR BTIBRI UfRI&qor

TR 13 AR o forT qR1 BT o foTT WTe] TR0l IR SRIGRT UIRIE0] TR U BRIBGRT WRIEO SASTd fohar 7 o |

GERic g RN
1 29.10.2018 ORI &1 Jeg TaeH

UfRreror & YT fTe gU a6 ArHTiRIET & fore SToRT & HegaeH weififesal iR e =y ufkreron smaifor fasar mar o)

fa=iw wfkreror (117 . wa.sf. g g
%8 ' qH-H &1 MWD

i

1 07.09.2018 TS UT3 SR 1 A

2 07.09.2018 ORI &1 Jed g
TgY ¥ UiRreror & YT forT §U W GeTdr THg! & o 11 rHIRGT & forg Hre uraeR Bt daRt, SToRT % geaae menfifeat
TR gl foR ufRrefor smaford e e o)
o=y ufreror sisw= @R emgds (5fem)

1 25.02.2019-01.03.2019 Blichedr TSded & A& AU URe gTdE dd-id”

A SR FPIaR glu ag ¥ uiieor & YRT fofe §U S 27 Al & forg “amrarit Sdre! & WRewr ik Jeaadq & frg
URe grave Weifias & =u & trenfifesal iR ues faiv ufRreror smefera fasar mar ati
TUTHET PR ARy aieT i sReeye sisv T.eng.dids.

TS 3118 U Ut & 3 UUTH DIxd f9r TIoHT & d8d 29.10.2018 ¥ 05.12.2018 T Th HEH DI AT caTaren i
BT IS o, s $d 25 B aTHTad §T

aifte Rl 2018-19 n
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TS / ERIH
1 Ui HRIfaead 3R ST TRIM, 3RUMg 57
2 dIfigad GUiER Uifdeiard dicrsl, ArTafe-TH 06
3 T SR Ui, PURER 22
4  Fe, 9 55
5 AU TR 53
6  Uusfl, el Hiarpies 20
7 UsHde, o 55
g UG U SrrEr 53
9 T UM el fhum, fammies 20
10 PR SKICYE 3 Wb, WS 72
11 PN faurT, ArTagyg 55
12 AW T e 4
13 AT N fqurt & feaH 30
14 IUSN ARAGRY, Ggabics 29
15 CIARIIRSAE, GYRTS 25
16 TATHT, faeaey fora 45
17 feurdde it i, facqqRe 50
18 TATAT, fawRA 40
19 TR o1 Dlclol, JgaPbIes 55
20 UATHY A 42
21 ST S T vy, e 62
22 I fqumT, smmars fayfaemaa 34
23 O, foease 34
24 THEN W, ARG Sl 58
25 W SoiafeT uikem g 21
26 ot IR AR Sdesd Whd, B 85
27 SN I faum 50
28 S faeq, 3= 42
29 3T fAyfaenay, TEaR 80
30 TATHT e 90
31 QE&@EW 44
32 SMfe ywferma wht wiaw, Bt 100
33 PN PRI, Hicad 36
34  TIUHT, ANTYieH 49
35 PN ARAGRY, IHAUGRA 30
36 WS RA fadwTe fayfaemed, s dor 85
37 GEre NG faym, favas 21
38 SRUSRUY &xd TN gHaRIc, oxd 51
39 Al domeR 30
40  TUSS faM 22

n arf¥s RA1€ 2018 - 19
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H4. it arufiaY
41 PN YN, B 15
42 T el ts Rud sl fbfergad 114
43 PN fayH foemey, faegTR 57
44 Sf1 IHIATE AEATYE Flckol BR (G0, IRRP Sl 64
45 & fdadre HY faum, fasay 20
46  YRGAIGRHA WA TH Jswc 56
47  TUHY, R 32
48 T 3R 3RS, AGY 134
49  didH off g1 Hic], TR 45
50 UCITHU DI 3t 3Mcy US 9Isy, B 73
51  TSTHTY UdMt 37
52wt ofiftey, fEEha 37
53  fEgwH dldvl, dRIaER 58
54 SfeTa fayfaeTag, aRIs et 43
55  HERI® R 25
56  gdlfedaH 22
57 3R AHSHERA UldIcioTd dHicdl, UShIcs 65
58 NPT JHTS UM, HCH 14
59 Qe JRIE BT IR 45
60  SHATATS fayfaeme™ 45
61  slP Wi Taed, favaex 40
62 s, UscH fasawes 22
63  HRdI Afed Har iR A7 Herfaene, deagp it 37
64 fIdepTic BIasl 3 Y TS YIS, THRDA 83
65  AINGA YT fomermit b1 GR 100
66  &.UIITITH Biciol TH SaIarst 46
67 ?ﬁﬁaﬁiiaﬁéayﬁﬁﬂ 44
68 sl MENMID! Yaieidh, HigRy 33
69  TAARIIU BV FRIM, et 23
70 Yod gHaRi ot dee, favaes 23
71 aﬁﬂgffﬁgaﬁﬂaﬁ%ﬁﬂ 24
72 Sl SCIARMA W d, USHISS 74
73 fowm AfteH Sids), TR 67
74 AR T B8, I 48
75 IR 3T, HHTDIGA 60
76 U TH 3R IR S, B 32
77 JRAS Praw, IiRTUAE 66

Y It
78  RIT Y L™ 570

Total

4205

TR 4205 fpamT, U Iefial, S, faftrs Rl & Smige! 7 30 2018 T AR 2019 F SR 371 318 Th 0 & &1 RT

far 3R Wy TERuT 3R Urenfiifesdl # 3o i &1 UdT avma |
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SUMMARY
1 ST ufReor (1 ) 74 526
2 BRI uRem 3 fem) 12 62
3 SHHSR Ul s o) 13 28
4 Sed gfaeE (9 7E) 4 4
5 @D GRMGRT Ial 20 60
6 WA Il 39 80
7 THdyg 3 7000
8 VTSI WfRrefor 5 57

n arf¥s RA1€ 2018 - 19



T3 ufafaferar

¥ 2018-19 F HIT forw 3R MANfoTd ford e wfRreqon \ wargay \ Syt o1 faaxor

PHS DRIHH I e
1 9di By Aer g3, IS 3-7 9, 2018
2 ST ShRgaRR TagUl LiCE) 24-26, 94, 2018
3 3R 18 EEERGILS| 23-25 3T, 2018
4 AT a%e S A1 2018 L) 27-29 RideR, 2018
5 S US U% oo TaUl 2018 TR, A U 20-22 3fagaR, 2018
6 TNdc 2018 TSRS, T 25-27 IR, 2018
7 S YBRS 2018 A CES 23-27 AR, 2018
8 IRV TWH] 2018 ST 1-3 TdR, 2018
9 10 di QIfdeH AR 23-26 TR, 2018
10 SHHM 2018 R, Flcd 12-15 f¥sR, 2018

117
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PUS BTADH R ot
1 16 3 T B8 TS 9o AR aes TRl Hes 18-20 fHR, 2018
12 70t o) U e Ul Srast gl SNIEN 22-23 fd¥eR, 2018
13 ﬁ&?ﬁw@ﬁﬁwzow-ﬂaﬁ@nw o UISS, STAR, Fled  18-20 SaYY, 2019
14 %2019 AMEULSR-HremSeu EPE] 18-20 STa, 2019
15 YCRGRHA 3R haRHd Ty I IMETHU Hog 30 SFFasl, 2019
16 IRTd e Yae SR fagus SIS UHUIET HUH 15 TR, 2019

W] YEHRUT SN WATE, HIRd TRPTR - SATSATSTH U & WIaqR W fRIY 3 WTey THpRl 3-ga%H g 1 3H &
Teu gf 3R WRIEhRor IR UfRieor rfshd &1 st far| 59 ufkierr sried & wrew | afirarg & [t
forett & wo framl @t E &) aruT=aa far man)

n aifte R9l€2018-19



W HIRd Dl
fafaferr

TIUEY $I TfafafiEt 39 a9 (2018-2019), G4 @y &t
AR 7 fow s & AR 3 94t 3R T fo
Y g fFeRUSt | I &1 gl fhar 1 | g9R
I & BEI A FEfIRed gEiag Sexal &1 -1 A
¥ foru fafvr wifafaferat & v femm:

n 3 e SN adl HTIHH
R CRIN AR GACE R

diew fidln o (ps wRw Soifaf & oef 3
T faw MU Tia foeasgRug), domeR forar # faqis
28.04.2018 ¥ 04.05.2018 T TATHLY fa=Iy fAfaR &1
TS fPar | SriHT o7 Iguled JARE 4T &
M far mr S Wi FRHHYHE, FoRe
3,38, U, . & & sregear ¥ SR 9w gafl
| faRy Sifafr ot & gemmaw ey, ANIS dongy, of
Biage, ik dc 88 g% W@a, ft Hdiva e,
e, HI-offy. TRIAN SR RARRISH, &g
e/, T3S, TSIGR 7R ST, TH SAHEHHR HrishH
YR, WS HRIHH & Igule ARG B Jfeferd
gV

TSl FRIHH

WG HRA 8 HRA" & dgd U [ Wadl HiHH
29.04.2018 B1 g forg g & SraAiford fovan | faftra
UPR & HIRX Pl UHT Rdp Iaedesd R TR-
TAfeUead Ault F S R o T | HERl § dhad
Wied PR 25 a1 Tea far T iR FRuTfereT

FHRT YeeA IHfd & = et & srgaR Muern
T 39 SRIHHE § TR W59, ISEHqRUST & Ty
100 et SHET ¥ YT feran iR g1y o, IR w3
e, QRigra el FMuer anfe o1 ue= fvar mar |
39 Friferd # faftra i & B = Skfaea o & Tl
T Y U e 3R Wy 3R Wl W 4! Bt T8 3R
3T U BT IR WY fhd | SIRReddl I & T4 o
ISl difedl * I MY o8 B 3% fea-ufafeT &
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TS HRd H SINRe&dl a1 & forg
$ar wR ufdw

IRGRUCE tamd Sruferl R afra R & A
¥, Ugd HRATAT ST §laR TR 01.09.2018 Bl AR
Teff AftHaRafa afteal & ded srs 718

1. faf¥rsr Sfufry &1 ¥ug

2. [ H W R AHYH

3. O 1 W9 GRIEA SR faasyuf uanT |
4. el B T WWesdl &I 9¢IaT ST |

IRITd AT 3R 5HH JHTY b did Dl S-IdT B
LT AT |

Me foram Mg A W dI-waarsT
WRR=Ddl

Ig Hrihd Ry &0 § I I 818 Thd RRIGRUS! &
THlt St & forg ST fovan | @it B A HRisH
o yiT form | Ty Srefiemial 3 o forara et
& H1egH Y GHS U X & faby § IRTeH & Hed Bl

U | G BT 3R RIerep! = Tsar ufaw ot | HRisH
FI 3Tel pal H ey ufoafiar &1 smaeH 3t & forg
foram mar foraesT 2fives » 31 & fay SR TuTd fobaram
T A dH § WS dl HRI%H H1 A" I3 T |

&RV HTdHH

T P &1 R §M & T 30 .04 .2018 BT JHIRTU
PRAGRY SIS BT T SR TR BRI P GGRT
35 Q1Y) TG 7T, 3 TreT 907 & @ 719 el | 4o,
dm, w=ifom, ofaen, omRe WMl 8 1 AdERUig
FXoTl 3R ERER(S HXol & aR | SRSl aF & afl
IR RE 3R Pie IRRU & AR IR I &
JUINT BT TREIZA AT T | IR T9d, Sedt 3R IR
DI SITd T YRS BT T 3R IS HRY, e,
Jarell @ IR HS™T 11 G &Hi%b 01.11.2018 PI
T # JHYRIYY HRIAGIH AN BT SR T 50
U8 N T | SRS U & 3dRfed anms &R
SERgaT & g +ft ovme ) e A, BT Yo,
Uard HRATEY, YEhRI TSl Had iR 319 Uy &
PR H JHIRIY HFAT 7 |
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1. 31 fafeen fRifar

e 08 wpd d s [ Yoo Fafean RAfR smaifoa
fopar mar, S| 100 T 3if¥® I=R ATl faemeag
iRl &Y 02.05.2018 &I arHTad fopar mam RifeR
¥ yeH fou U Iu=R § SIS, Jadamy, AT, ao
T P Sird HHTE SRUATS 3R Y 43 &1 oird, a8
¥ Yer gRT AU Iuasy HRIS TN | SIS, garsar e
IRIAR F:X[eh UG a1 T | XShiY UTTGR & FgdNT
¥ e RIfaR &1 smaeF fosar a1 s 8 99er™
ERT 13 GIC Iod G fooar T |

72 9 W feaw TURE

faAi® 15.08.2018 BT 313 3MMs U Ut & 3 72 af Tad=an
feaq gm T, Ty & Wadqdd! 3 A urRe o
i U Y Y fer | & R, SRR U, Fewe ord
3118 U Ut & 7 eaoiRig foran | ot s, S, st
3 39 Sriwy ¥y foran | = 7 W9y 10 THUITY
YR UTSHBTAN SeHIRIT B H YT foran|

“HSTa1 fea” T e

Ioig et @ 74 o S, 20 ARG 2018 WHAR B
7S TR | PSR % SR, THUHTY & B, T R
TRl GRT Taga-T Ul of T | T 50 B A 39
FrHH H YT fora |

TS 3MTs T bt & uR &) 9w g

BET, HHARAl iR Rrepl 7 376 16.08.2018 HI
URIR Pt T3 HrAGH T U o’ | SRAHH BT 3RH
Wdl Ufasm ¥ go | Ufayial 4 99y aRER &
faftr &sff o gwre &t for g wrafag, diet, forme, avars

3R fasforar, midT ®id, gh2TT ud I W A |
THAT SURTY Tardl &I Yeied fifd & =i & AR
7y fobar T |

RIS ¥ & i Y8 ard an @t
SFHRI BT Hd&ur

foret Faiaex & MERTTUR g 1 T o &t & T eaey
WA A f&Aid 02.03.2019 &I TRId! 3@ & < g
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i AR D THSHRT @ N Ta)dh Sel Gug H YT fom
| TETHAT 30 BT 3 39 HRihH H el daaer f F T
TGRS, (3MEUTH) At # Se1 ueba fbar | oEl A
GATHR TSH 3R R 9 WS & U a7 319 U &
&=t 7 ST U fbar | BE1 7 300 ¥ 3B TR BT GRT
foan 3R AfETg RHR & AU STaxgs THHR s
B H1 9.30 Io F VA 5.00 IO I AT b T |
3fcrd: foreT smger A 1S 3f1$ Ut Ul &1 Bl & TganT i
WA DI |

Pt eaw foaw Ay dug

TR 1 ST feaw & ford fadl & SR Taey
WAYGH! A URIR & 3R 3R TER R THA HRA FT
S T/ 3R $& 10000 / - FO AR BT THA
foran a1 | UAd AR BT Wi (HUF AR 9952801 ¥
9953000 da) 3R IR &1 fETeae Ty TGy IqhaR &
Sge ST SRaeR &I JiY o |

& AR U6 981 9eald 1 Ihd ¢ | THSUmHaTs
WAl UEATST Ugd & dgd ; SESMSumUId, @
TRIRBRUT JENT HATT & 3idifd U IR, & IH],
fRrerpt R FHIIRAT 3 IRER & HiaR 3R U
s dT SN Il 3R W HRd & (A & fore
Tfdeg T8 & folu Taeod Joeg i for |

AT T TRRHRUT ST WAL, ST, g
DR Fed S 7 WSdl a8l (38 ¥ 38
JFCER) & URTH &b JHT YR T TRRBRUT
TERp! WM, doTqR, dHerg gR1 daR
'3UIRIY § 4 WD GRIDBT BT Q& SHagaR
R09¢ B 715 facll & Al o |

e STt & AR W 3 3MSTHUI H W5 dl TharsT
T T | G fasharatt & g ey gRem iR safadTa
WBA R & G Sedhdl SRisH  fa
e T 1| HRIEY & T A AR Wiqem™ TuT
&, OFE e, f. RIRMEA A1 Sl RS
o}, SRR - SIS TS UHUE A THRIE BT e
D1 3 TR HTIHH B doTdR ford & Qo  31fid
& fasharstl = Aichd &9 I URT fem |
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Hqqs Hratad, arsiel

TaRIe § MEIMEUGUd & Iudh wriad & Ik e
ufRreor srdeH, @R UReRu § Iufiar e, sE 3t
SR Ufkier, Faifed IARN & o SR gfaw gem
HT 3R fIR =0 F T2 (NE) 3fewn & a & e @
TERHRUT P & H RIS Ta BT T 21 S SMSumTie!
TAR TS & AYBIRIT GHerdl deb Ugd 8T & 3R & o
AT P I & AT BT HR 8T8 1 ¥ 2018-19 T WIe Teqor
TIRTRIET Y WM B4 & Y S 3mSumUidt Tasi (1IFPT,
LO) TATETe! &1 favaR fawan mar g1

faftr frafira fafafdi & sremar 1IFPT, LO TamBTeT Hf MoFPI
@ faftr AsTel o agrar 37, fafie fazawor o daR &=
3R 3 IR S NEDFi, NABARD, IIE, FICCI 3¢ & 1y
e YRd & ITwRitadr NE Tsat & forg faftrs nfafafemy o
P PR B8

ufrefor, S MR wRHR! Aard

3O 2018 ¥ AT 2019 & SR, fHumI, THTTST Teri 3R Riférd garsft & forw $a 46 URRIer HRiGH AR fbw T, 396 a8
9 BT SR, 33 AT JaT4 3R 3 WS HRIHH (T 1) R I a¥f & SR 4= H I B T R TIHT Rs.13,92,852 (R
3)| ArUTRfE @t He B ey 90 o qnfia 9, SN fage g, Akia S fafird Te! gRT urford Suifad ofiR Sret wmefior:
At S wrgacigs THIEH SRE, Tareret: RifdnH Iou Fedrt Syl 3R fuuH HeriY fRifes; NERAMAC; Heig SrTar IR,
IS 3R FICSI | e Hrfern g =0 ¥ fafte R R W Iuds all, gieerdl, 3R gurdl & Jed JaeH, TREr 3R JbfofT
BEIEGR]
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TRH AT BIESTH 3R FHdids TR ¥ forg ufreror JuycIuH, HUTerd &1 SRIFT a1

R =t

ﬁﬁ%ﬁﬁﬁﬁqwﬁwmwmmmwﬁ?mméﬁ forg fafire sifaRed IR / Suwvui
?&%ﬂg ?ﬁwwmméﬁwﬁwﬁmuw%mﬁm%mww
Tl B

30 3FT 2018 P AFHIT 3ifalad Tfra, THaiuwmdens, Sfi 4 Rig TR gRT WIE U0 U8 Hefl &1 Igure|

30 3FRA 2018 I A= ffaRkad Afed, THIMTHUTSTE ©f yfi< Rig TEaR gRT U6 WIC URI&U U8 & ©H &1 3gde bl
T T, WY B THUEmhSE & SR H IIFPT, LO, TATETe! & Hidt It 3 UiRienr ofk IS il & Wy ue Seifaed o off
AT foram am Ul NE $fEar &t g, ifqar sk Ierfrar fawer off forar |

IFPT, LO, TaTgIe! & SHfIGIRGN gRT $HfRAd e  fqu
3R Igures SN 3 Hrfwar # ot ym fern man unl Ay
A B8 UTes; Yy S wrisia, i, eis, fifdss & g
W THRR/AAS (SC/ST) B BRI 3R 2018-19 & GRM
%3 3R IIFPT, LO, TaTeTe & UfafAfirat = orw, fifderd, Frmel’s
T smford fafid " TR si-acia” o H fera|

IIFPT LO Y[dTgTet Hex, NABCONS, NEDFi, 3feg+ S&iee it
TR (1IE), NEDFi 3R YRd Wh13ey U8 Mgy oY
ffir SR % 46 TRIVITE] R Rty SRR % a1y T
feadlia gexufdea wrfme v w0 fam aemr W mafrd
CARIERIT

n aifte R9l€2018-19



fa<ita v 2018-19, faf¥d THR & fapr iR fawR &
Tl T T TR A g ufremr g
&S & o TP 95 g1 SUGH 3R AgaYu] ay wifad
BT B1 39 Y, feumafy SR Siefaiicres dIvra urkrero
Td THRISRM 6% &b SUANT o JG ST Td AU & ANl
BT TG BB Ieche-d | 59 I, URieor wfafafas
Ud SFSRI & & U 3H da1d  SHFided] & d= o
i g3 ¢ | sifimrw Feffva ufkieror It ufaanfi
DI Ul & Try mfora fpe T ok fafi gt &
fHraml & TY-T1Y TR SR WA & FRIY R TS
Ifesd Ufierr ud wrdsmH Ht smaiford farg ma|

30 2018 - AT™ 2019 & IR URA&0T
3R RITYAT AT

o, Touesh Tt 3R fRuférd garsit & forw ot 56
g 3R SHPIierd IR0 HRIHH Td 3Hb 3elral 9
B TR, 10 THGERM a1y (7R 18R 2) Smaiford
fou M| 39 foxftg avf & 39 Jarsit & wew ¥ Judh
P, MSATSUHUIC, JfEST B ¥ 3,87,762/- Bt
3 g3 (o 3) | S HRIHH! I ATHTRITT P TReAT T
453 ff, ford fafts Yo werdT 99 (@uEs) & R
3R faftm gl & s wftra &1 ufkreor srimar o
Jues Td  TagIiRe UeRH qiHl a1 ufdremor
FHRHY U ¥ fafia R TR R I
gfesra, 3R AYTS! & Hed Jad= auT TR0 Td JhTorT
R Fiad A1

¥ Individual Training

m Group and Sponsored Training

Student Internship
Incubation Services

i 1: 2018-19 & TR e Jarait o1 faaRor

m No. of Trainings  m No. of Beneficiaries

31

43 36
13 9

Individual Training Group and Sponsored Student Internship
Training

o 2: uRreor & fafrs Aot & ded ufreon 3R
AR &Y e

o= 3: faftre Qarshi 9 Iaw ToRg
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2018-19 & SR 3maifera fafira ufRreror wrfewpw 1 g1 faRivang

VA 2018-HTd 2019 & SR, IWidd Y Tafafdray = No.of Awareness Camps  mNo of eneficiaries
F 3fAET GUS BT, SASATSTHUIT, a%@ﬁm 250
RGO SN HAg P fafva aiersti &1 dgrar o 200
¥ forw iR Uoe & Rexo & Mial H Iaftar faem & 150
fou sed nfofafdat & +f = form dud wrafem, 100
SIS THUI, dfdeT 7 afdsr S & fafte wial 7 Tt 5
ooty STRewdr SRieH AT feul 39 SdeHl &1 0
Iexy fbarl, garsii ud wfgeradl & s Wey UHwhRu & 3
aaﬁmw%ﬁ%&m%$aﬁﬁémﬁwg &
BT UT| 37 SRSl HIEOH T AT 23 < #

Y eI AT T T 1200 ¥ o @R arIfad gU e 4: ST fobg MY SReehell HrRishH

2018-19 & IR 3o fafis sRewar RifaR) @1 g faxivamn

3= fawar wfafaferat

e qraf 3R e sare=

Tud HEed, Ms3MsuhUlct, afdsr & ifwmiial 3 snemrramh, sfésr & feam amfl, sriea & “srsamsumdie
&S Hg T AT BT [T Ui % IR A SHSRY Td “fHam &1 3 ST - H WTe TR0 Bt YT
& IR 7 ST ardfemy fean)

U HIATed, ST3MSUmUIC], afdST o UHINGT = JTaT Biile dicis, a3l # "Il SITRedwal wriswd”; fSrar
I Hg (S, SEST gRI T € TR U & VAR TR Ao SREaT RIAR; 3ol Aee BrESeH,
SEST GRI TMial & AHeie W &g J Afgarstl & i W1 TG0 & AR’ TR S SITRedhal RIfoR Td
AT gRT U T Bag Rig ara, afdeT & Smaford SiRedar fRifar & HiT foram ik s fean|

2018-19 & IR fAFUF TeAT® FrIwHl T AT 1 =7 fa=ivang
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T A a1 B el

Tuds Hraferd, SMSSUHUI, afdsT 3 faft frarm aen o1 s uorr  off few foram) S eftg srgdem g, drog o
3R RIey AT Ud $ER, A U= & A1 T U=t 6 § Sifoid 64 1e U8 Udh ¢ Taqar -2018" B YaxH! wrd
T R SO Faraft 3R W/Tey YHR0T IGT HATad Bt fafivet aierrsif o1 sarer faar|

SRTgty AR / Srfeme &1 smater fosar

30d 2018-A1f 2019 F SR YUH P, MIMEUHUIR, SfSST I T1a1 Wil Diad, SiGsT H o1aT Big Ju 31
ISR & 1Y g TU § @1 &7, TV 3R 9ad HiY - IR URIfel R dF feaelia SiRigha IR &1
TS foaT| TRTHT 300 BT IR R Thral ¥ YR R 37 <=1 ¥ U foran vd Hife ofik URer TRgfadl & Arey
Y ST N U foban| SIS um Ul & e Yobra A VAR & SR ddb-ia! T B Tg-3reherdr 3R Sfegerd Hi|

Tudh Hraferd, STSATSUHUIS, SFEST A IH< A8 & IguTe BRAGHH & SR kT Soaron” TR T feaiia sriemar
T TS o1 | 50 HTRIHH &1 Igure e Hfaf Ar-ig el 1=, Twatens, diadt sRRmRd HR aed gRT fan
AT | SR & AT 200 B, SETER, fRrem Sy = | ferar|

HRIT & 1Y FHSAT U (H3HY)
U HRfad, ATEAMETHUE, SfEST = a1aT Bile YU 3i1th SEeg=i & Ty GHSIGT IO (F3ig) W e
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IS 9o 3R prdeRY aftfy gew

FrIeR IfHfd & I
1. i o™ emew ST, TGl SR
e Ud mreams, SuAey
Qe UHHRUT SN HATaT 29, TEITARTR,
U= YaH, 3R Shifd AR TSIl DI - §¥3 0¥2
% faelt -920 0% 1. fraryg Teean
2. ot U AR Wit faem iR eifia et
Sifafied fa 3R fod TellgdR SR e 2fSan urgde fafies
@WWG@"T% TS - ¥00 0§
Uerefie 4, SR ehifd 7 e
Rl 350 o3 M
3. Sl 3dHe YR W TR M fIp R
REKSICE TSGR - €33 ooy
T TEEhRUT SN HATed
T3 fawef -930 0¥
4. P.OMIAGWI
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