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| PREFACE '

I feel myself fortunate for being closely associated with ICAR-CIPHET for more than fifteen years.
Close personal ties have been established during these years which have led to the co-operation in many
important tasks and to the development of ideas and techniques for further research. It would be an
understatement, if I say that I am happy to witness the growth of the institute during these years. ICAR-
CIPHET observed a year full of celebration and events for completing 25 glorious years of post harvest
research and extension activities.

It's my privilege and honour to place before you the Annual Report (2014-15) for Silver Jubilee Year of
ICAR-CIPHET. The institute continues its efforts to bring evergreen revolution in food processing and
value addition for sustainable food security and reduction in post harvest losses in the country. During the
reported year, the institute has developed various machines, process technologies, value added products to
enhance the productivity and profitability, resource use efficiency and environmental sustainability.

ICAR-CIPHET is a pioneer organization mandated to undertake lead researches in the area of post-
harvest engineering and technology appropriate to agricultural production catchment and agro-industries.
Being a nodal institute in the field of post-harvest processing, [CAR-CIPHET has developed a national
database on post-harvest machinery/ equipment which is available on the institute website and can be
continually updated. The institute has widened the horizons of research varying from development of
processing machines such as potato peeling machine, taro peeler etc. to electronic gadgets for quality
evaluation and maintenance viz. RFID system, impedance analyzer for detection of fish freshness and live
fish carrier system. Apart from developing mechanical tools, we are also striving hard in the direction of
providing biological tools for processing and value addition to agro-produce. During the year, five putative
probiotic cultures have been isolated, characterized, submitted and registered with national depositories
namely ICAR-NBAIM, Mau and CSIR-IMTECH, Chandigarh. We are constantly working towards
development of health foods including pasta fortified with groundnut meal and beetroot juice, buckwheat
based extrudates, pearled amaranth flour based muffins, peanut protein isolate from commercial groundnut
cake, hydrolyzed peanut protein, extraction of bioactive compounds etc. A number of process protocols for
value addition and quality evaluation have also been developed during this period.

The research outcomes were actively disseminated in the form of technology licensing and its
commercialization to various end users. During the reported year, a total of 16 licenses based on
technologies viz. groundnut flavoured beverage, curd and paneer, pearl millet based composite extrudates
and pasta, makhana kheer mix, evaporatively cooled storage structure, minimal processing of vegetables
and low fat meat emulsion were licensed to different entrepreneurs which includes progressive farmers from
all over the country. During 2014-15, 6 trainings for Agricultural Officers, 3 for farmers and 7 for students
were conducted. ICAR-CIPHET participated in various exhibitions across the country and demonstrated its



technologies to the varicus stakeholders like farmers, entreprencurs and researchers, Besides, ingtitute
technologies were also showcased through news clippings, extension bulleting, radio progranmes etc.
Various national and international prestigious awards were also bagged by the scientists of ICAR-CIPHET.

The AICRP on Post-Hatveut Technology (PHT) dewveloped vigious machines, products and process
protocols such as power operated turmeric glicer, power operated Mahua stamen remover, ozone based
storage structurs for managng insscis m grams, fly ash based organic pesticides for effective and safs
management of pulse beetle, pouliry, rabbit and fish feed based on mango peecl, mushroom fortified
chapatti. AICRF on PHT also conducted repeat study of post-harvest losses of agricultoral commaodities
sponsored by MOFPI, New Delhi and subrmdtted a report entitled “Assessment of qualitative harvest and
post-harvest losses of major cropa end commodities in India™ in March 2015, The AICRP on Plasticulture
Engineering and Technologies (PET) also contributed significantly through development and evaluation of
multi-tier mmltipurpose polyhouse for drying of produce and raising of crop nursery/ small height crops,
periphyton production on different types of coloured plastic strips in freshwater ponds for enhanced fish
production, evaluation of polyhouse covered fish pond fior fish rearing under temperate climatic conditions
of Keshmirvelley, performence evaluation of plastic nmilch in Bt cotion etc.

During the reported year, we were blesaed with the visits of meny eminent personalities in the area of
post harvest processing. We are overwhelmed to receive the encouragement for post-harvest research from
Mrz. Hargimrat Kaur Badal, Honorable Minister of Food Processing Induetries, Govt. of Indis, New Delhi
during her visitin July 2014, I take this opportunity to place onrecord my sincere thanks and gretitude to Dr.
S Ayyappan, Hon'ble Director General, ICAR and Secretary, DARE, Govt. of India, Dr. K Alagusundaram,
DDG (Aptil Bngy.) for theit vigits to the institute. The cottitmed puidatce, entowmagement and support
extended by them in execyting the mandste of ICAR-CIPHET is duoly acknowledged. I algo acknowledge
the guidance and cooperation by Dr Kanchan K Singh, ADG (Farm Enge.} and Dr KK Singh, Ex-ADG
(PE), ICAR. New Dxlhi. I thank Dr PC Sharma, Head (HCP Division), Dr SK Nande, I'C Head (TOT
Division) and /C Project Coordinator (PET), Dr SN Jha, I/C Project Coordinator (PHT) and Dr SK Tyagi,
FG&OF Division for their congtant support.

The meticulcus and untiring efforts of Dr. Sangita Bansal, Dr. Indu Rawat and Ms Menika Sharma m
bringing out this report in its present form are commendable, Officers-in-charge, all the scientists especially
Ms. Leena Kumari, Ms. Monika, Br. Kirti Ramesh Jalgaonkar and Er. Anm TV, technical, administrative,
sudit, and supporting staff of the institute are duly acknowledged for their tcamwork, efficiency and
dedication towards research ag well aa other assigned activities,
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| EXECUTIVE SUMMARY '

ICAR-CIPHET is a pioneer organization mandated
to undertake lead research in the area of post-harvest
engineering and technology appropriate to
agricultural production catchment and agro-
processing industries. The highlights of the research,
extension and other accomplishments of the institute
for the year 2014-15 are presented below.

Potato peeling machine with 400 kg/h capacity
and 95% peeling efficiency was developed, refined
and perfected. Taro peeler with 200-250 kg/h
capacity and peeling efficiency of 95-97% was
designed and developed. The live fish carrier system
of 110 litres capacity was developed having an
aeration system with fish density of 1:5 (no. of fish:
litre of water), container capacity 100 litre, dissolved
oxygen 4-6 mg/litre, 30% water exchange and
continual aeration by AC/DC aerator and 70-80%
fish survival was achieved in 24 hours of storage
time. The animal lifter was designed and developed
to lift animal up to 1000 kg weight and was tested for
lifting sick cows.

Process parameters for preparation of protein
isolate (95.0+£1.5% protein) from commercial
groundnut cake was optimized (with cake: water
ratio of 1:10, shaking time 2h at pH 9.5 followed by
filtration, centrifugation and protein precipitation at
pH 4.5). The water holding, oil binding and foaming
capacity of non-hydrolyzed protein isolate were
1.12+0.15,1.84 £ 0.17 and 1.1 & 0.16 ml/g, which
significantly increased to 1.55 + 0.02, 2.97 + 0.07
and 1.35 + 0.02 ml/g, respectively after hydrolysis
with crude protease extract from Aspergillus oryzae.

The groundnut meal and beetroot juice
incorporated nutritious pasta with good sensory
acceptability was developed using 80.67% refined
wheat flour, 19.33% groundnut meal and
17.4ml/100g pasta formulation beetroot juice with

overall desirability as 0.905. This pasta sample
provided 19.56% protein content, 23.95%
antioxidant activity and 125.89mg/100g total
phenols. Vegetable mix wadi was prepared by
incorporating spinach shreds at levels of 10, 20, 30
and 40% in the wadi dough and the wadi samples
were analyzed for physical, nutritional and sensory
attributes. With increasing level of incorporation of
spinach (shreds) the diameter of wadi increased,
whereas the height decreased; the bulk and true
density both decreased and the colour of the wadi
was also affected. Extrudates developed using
buckwheat, wheat flour and carrot juice had 306.75
mg/100g total phenols, 18.15% antioxidant activity,
4.21 min cooking time, 3.69 rehydration ratio and
3.32% solid loss. Muffins were developed using
flour of pearled amaranth grain at 0, 20, 40, 60, 80
and 100% level. 100% wheat flour was kept as
control. Protein content increased above the control
sample in the muffins with >20% level of amaranth
flour. Based on sensory analysis 20% and 30%
incorporation was found to be highly acceptable.

Pearl millet starch was modified by heat
moisture treatment to improve the functional
properties. HMT improved the resistant starch
content and leads to development of low DE (3.97-
8.37) modified starch. It indicates that these samples
can be utilized as fat replacers as the DE value is
below 10. Modified starch gels exhibited the
phenomenon of homogeneous deformation,
spreadability and gel softness, owing to balanced
ratio of elastic and viscous portion. Pearl millet
starch was also chemically meodified using octenyl
succinic anhydride (OSA) with variable incubation
time of 2, 3, 4 and 5 hours. The peak viscosity varied
from 4757 to 5409 cP for the OSA starch samples.
Pasting temperature varied from 67.8 to 76.3°C. The
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degree of substitution varied from 0.018 to 0.0216.
Oil absorption capacity ranged from 2.37 to 2.66 g/g.
Chemical modification also increased the resistant
starch content of pearl millet starch. Rheological and
pasting characteristics of OSA-pearl millet starch
(DS 0.02) showed that it can be used as carbohydrate
based fatreplacer.

The FTIR spectra of pure (PM) and adulterated
milk (0.2-2.0%) samples with detergent revealed
clear differences in regions from 1600-995 cm™ and
3040-2851 cm’. Spectra revealed clear differences
in the absorbance values of PM and milk samples
supplemented with different levels of soybean oil,
common sugar and lactose. RFID system integrated
with sensors has been developed at ICAR-CIPET
which monitors the environmental conditions of
food products during storage. Properties of safflower
seed oil obtained using supercritical CO, extractor
were compared with that obtained by Soxhlet
method. Acid value was approximately five times
lower for the oil extracted using supercritical CO,.

\ The process protocol for extraction and
purification of limonoate-D-ring-lactone hydrolase
enzyme (LDLH) from kinnow seeds was optimized.
Aprocess protocol for pectin extraction from kinnow
peel/residue using microwave energy was
developed. The yield and appearance of pectin were
good at 60 min of incubation time during microwave
assisted extraction. In vitro inhibitor studies have
revealed that inhibitors like glycerol and inositol @
1% were able to inhibit the PLD enzyme activity
resulting in controlling litchi pericarp browning.
Study on active packaging of strawberry was carried
out with various gas combinations i.e. 5% O, + 15%
CO,+80%N, and 11% O, + 10% CO, +79% N, and
5% 0O, + 5% CO, + 90% N,. All the combinations
used in the study, showed a shelf life 0of 9-12 days at
5°C whereas, it was 6-9 days at 10°C. Active
package with gas ratio of 5% O, + 5% CO, + 20% N,

showed weight loss of 3.54% and TSS, TA, colour
and firmness values were maintained without
significant difference up to 12" day. Based on all
physico-chemical parameters, microbiological
results and overall sensory scores it was observed
that, 5% O, and 15% CO, gas combination was most
suitable for strawberry in active package of high
barrier aluminium laminates using calcium
hydroxide (15g) for maintaining shelf life up to 12
days at 10°C of storage.

Five putative probiotic cultures (Enterococcus
faecium BBE3, Lactobacillus fermentum BBE4 and
Lactobacillus plantarum BBE 7, Streptococcus
infantarius BBE2 and Lactobacillus fermentum
BBE6) were submitted and registered to MTCC,
CSIR-IMTECH, Chandigarh and ICAR-NBAIM,
Mau. Process protocol of detection of aflatoxigenic
fungi in infected samples was validated. A single
amplification product of expected size viz. 459 bp for
vbs gene was observed in all the infected samples.

The National database on post harvest
machinery/equipment was developed using mySQL
format. This database has been uploaded on ICAR-
CIPHET website.

The AICRP on Post-Harvest Technology (PHT)
developed various machines, products and process
protocols such as power operated turmeric slicer
(capacity-250 kg/h), power operated Mahua stamen
remover, coconut de-shelling machine, portable
walnut dehuller, ozone based storage structure for
managing insects in grains, fly ash based organic
pesticides for effective and safe management of
pulse beetle, low cost retortable pouch technology
for preservation of Chhena poda, poultry, rabbit and
fish feed based on mango peel, on-line grading
system based on internal and external qualities of
mango using machine vision technology, mushroom
fortified chapatti, health foods from coconut milk
residue and virgin coconut oil cake, pork sausage
with porcine blood plasma.




The achievements of AICRP on Plasticulture
Engineering and Technology (PET) included
development and evaluation of multi-tier
multipurpose polyhouse for drying of produce and
raising of crop nursery / small height crops,
periphyton production on different types of coloured
plastic strips in freshwater ponds for enhanced fish
production, studies on water use efficiency of tomato
under drip irrigation and mulching, feasibility and
economic evaluation of heating and cooling of
polyhouse using earth air heat exchange, evaluation
of polyhouse covered fish pond for fish rearing under
temperate climatic conditions of Kashmir valley,
performance evaluation of plastic mulch in Bt cotton
etc.

During 2014-15, ICAR-CIPHET has conducted
six agricultural officers' trainings, three farmers'
training, seven students' trainings and students’
awareness programme e.g. National Science Day.
ICAR-CIPHET, Ludhiana organized a National
Seminar on “Present scenario and future strategies
for processing and value addition of agricultural
commodities” during 19-20 December 2014 as an
important activity in the Silver Jubilee Year of the
institute. Seminar was sponsored by MoFPI, New
Delhi to address the future expectations of
stakeholders in food processing sector through
research and development innovations. The institute
participated in various exhibitions held in different
states of the country namely Punjab, Himanchal
Pradesh, Haryana, Bihar and New Delhi. Institute
technologies were demonstrated to the various
stakeholders like farmers, entrepreneurs and
researchers. Besides, institute technologies were
also showcased through news clippings, five
extension bulletins, a success story on groundnut and
two radio programmes etc. News-items published

during this period included the transfer of technology
events, training programmes, institute activities,
success stories of new technologies, innovative
farmers etc. The research outcomes were
disseminated in the form of technology licensing and
commercialization to various end users. During the
reported year, a total of 16 licenses based on
technologies viz. groundnut flavoured beverage,
curd and paneer, pearl millet based composite
extrudates and pasta, makhana kheer mix, CIPHET
evaporatively cooled storage structure, minimal
processing of vegetables and low fat meat emulsion
were licensed to different entrepreneurs all over the
country. [CAR-CIPHET scientists bagged various
national and international prestigious awards such as
Societal Imnovation Award, ICAR- International
Fellowship 2014-15 to pursue Ph. D., ICAR-
National fellow award, ISAE Fellow award ctc.

Many eminent personalities viz. Mrs. Harsimrat
Kaur Badal, Honorable Minister of Food Processing
Industries, Govt. of India, Dr. S Ayyappan, Hon'ble
Director General, ICAR and Secretary, DARE, Govt.
of India, Dr. K Alagusundaram, DDG (Agril. Engg.)
ICAR, Dr. Gurbachan Singh, Hon'ble Chairman,
ASRB, Dr. Kevin D Gallagher, Ph.D & FAO
Representative India, Prof. Bhesh Bhandari,
University of Queensland, Queensland, Australia,
Dr. Anwar Alam, Ex-VC, SKUAST, Srinagar,
Dr. Gajender Singh, Ex-DDG (Engg.), Dr. Nawab
Ali, Ex-DDG (Engg), Dr. SM Ilyas, Ex-Director,
CIPHET and Project Director NIRD, Hyderabad,
Dr. BS Bisht, Former Vice- Chancellor, GBPUA&T
Pantnagar, Former ADG, ICAR, New Delhi and
Director, Birla Institute of Applied Sciences, Bhimtal
and Dr. RT Patil Ex-Director, ICAR-CIPHET visited
ICAR-CIPHET during the reported year.




| ICAR-CIPHET - AN OVERVIEW '

The ICAR-Central Institute of Post-Harvest
Engineering and Technology (ICAR-CIPHET) was
established on 29" December 1989 at Ludhiana,
Punjab (India); as a nodal institute to undertake lead
researches in the area of post-harvest engineering
and technology appropriate to agricultural
production catchments and agro-industries. The
institute's second campus was established on 19™
March 1993 at Abohat, Punjab and is primarily
responsible for conducting research and
development activities on fruits and vegetables.
ICAR-CIPHET is also headquartering two All India
Coordinated Research Projects (AICRPs) viz.
AICRP on Post-Harvest Technology (PHT) with 30
Centers and AICRP on Plasticulture Engineering and
Technology {(PET) with 11 Centers.

Vision

Higher profitability of agricultural production
systems ensuring better income to farmer sand
increased employment opportunities in rural sector
through efficient post harvest engineering and
technological interventions for loss reduction and
value addition to agricultural produce and by
products resulting in high quality and safe food and
feed at competitive prices for domestic and export
markets

Mandate

e To undertake basic, applied, strategic and
adaptive engineering and technology research in
post production sector of produce of plant origin,
livestock and aquaculture produce including
agricultural structures and environmental
control, quality and safety.

® To act as national institute for research,
education/teaching and training in post-harvest
engineering and technology.

® To act as national repository of information on
processes, equipment, products and
technologies on post-harvest engineering and
technology.

® To transfer technology and provide advisory and
consultancy services and promote
entrepreneurship.

® To develop and strengthen linkages with the
growers/farmers, private and public sector food
processing enterprises in the mandated areas.

Research Divisions

Ludhiana Campus

1. Agricultural Structures and Environment
Control

2. Food Grains and QOilseeds Processing

3. Transfer of Technology

Abohar Campus

4. Horticultural Crops Processing

Infrastructure
Agro Processing Centre (APC)

Agro-processing center is designed to process
the agricultural produce in production catchment
with a view to enhance employment and income
opportunities in rural arcas. At ICAR-CIPHET,
Ludhiana modest agro-processing center has been
established for processing of bengal gram, green
gram, pigeon pea, maize, black pepper, turmeric and
coriander. The processed products are being
regularly sold to customers in and around the
institute. During the reported period, the total
purchase of raw materials was worth Rs. 1,62,962/-.
The net profit amounts Rs. 61,086 against the sale of
processed products like dal, besan, ground spices etc.
Besides, the APC facility is also used to impart
training to potential small rural entrepreneurs.
Workshop

The workshops at ICAR-CIPHET, Ludhiana and
Abhor manage fabrication and modification of post-
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| ORGANIZATIONAL STRUCTURE '

Institute Management | Research Advisory
[ Committee ) DIRECTOR Committee ]

Institute Research
Institute Joint Council
Staff Council

AICRP on AICRP on PET
- PHT (30 centres) (11 centres)
Grievance
[ Committee l

v

; Scientific Support and
(Ludhiana Campus )~ ( Abohar Campus | [Admixﬁstrative Sections

L4 A
[Research DivisicnsJ (Rcsearch DivisionJ

(Horticultural Crop Processing)

Agricultyral Structure Food Grains &
& : :
Ervironment Control Oilseeds Processing [ AKMU J__[ PME Cell ]
El‘ransfer of Technologja (Central Workshop |— —[Estate & Farm Managementj

STAFF POSITION (as on 31*March, 2015)

Category Sanctioned Filled TotalFilled Vacant
strength Ludhiana Abohar

Scientific 76* 37 08 45 31

Administrative 21# 16 03 19 03

Technical 29 18 07 25 04

Supporting 04 03 01 04 -

Total 130 74 19 93 38

* Excluding Director # Including SAQ & AF&AO




harvest machineries, designed and developed under
different research projects. Workshops also extend
service support to repair and maintenance of institute
facilities/ work etc. from time to time. Workshops
have machines/ equipments to deliver its services
such as lathe machines, drilling machine, gas
welding set, arc welding set and sheet bending
machine etc. Besides, various measuring
instruments are also available in workshops, which
are useful in day to day research work.

Food Testing Laboratory

The Food Testing Laboratory funded by Ministry
of Food Processing Industries (MoFPI) has been
setup with a budget of about Rupees two crore and
twenty lakhs, at ICAR-CIPHET Ludhiana. The
laboratory houses basic and some of the semi-
advanced equipments for food analysis and
evaluating the safety aspects of food products. This
laboratory will cater to the food testing and
quality analysis requirements of different stake
holders, entrepreneurs in getting their samples
tested at the new establishment. Testing protocols
for certain parameters like water quality testing, fat,
protein and fibre analysis, mineral contents etc. have
been validated. This facility will enable the
institute to answer the need based test
requirement for processers, entrepreneurs, small
and medium enterprises and industry at reasonable
testing charges.

Library

The library of ICAR-CIPHET has good
collection of books and journals in the area of post-
harvest engineering, food processing, food
engineering, food microbiology and biotechnology
that attracts many researchers/ visitors from all over
the nation to review the literature in post-harvest
technology. It has a huge collection of books and
various referred journals. The current stock of books
in the library is 4914. Annual Reports and Research
highlights etc. 970, 12 Indian and foreign journal
were subscribed during the year. The current stock of
bound volumes collection is 967. Library also
arranged research papers/articles as per request of
the readers on a specific subject through CERA.

Current content service of journals and list of new
arrivals is also being circulated among the ICAR-
CIPHET staff.

Guest House

ICAR-CIPHET, Ludhiana and ICAR-CIPHET
Abohar have guest house facilities to provide
accommodation to ICAR/SAU/Government
employees and farmers. ICAR-CIPHET Ludhiana
has one guest house consists of 2 VIPs suites with
internet facilities, 7 double bed AC and non-AC
rooms, and one fraining hostel having 24 beds.
International Training Hostel having one dining hall
and 8 AC rooms with wireless internet facility is put
in operation during reported period. Guest house of
Abohar campus has 4 AC rooms and dormitory to
accommodate 10 visitors. New guest house with 4
dormitories is ready for possession. It consists of
common kitchen and dining facilities, visitors' room
and TV room. Guest house facilities are extended to
visitors subjected to availability. Booking of guest
house can be made by writing an e-mail, fax or letter
well in advance.

Units

Prioritization, Monitoring and Evaluation
(PME) Cell

Prioritization, Monitoring and Evaluation
concept is the management tool in R&D system to
enhance scientific productivity and is the
requirement of most of the funding agencies. It helps
in setting a unified priority and monitoring of
externally funded and in-house projects. PME cell at
ICAR-CIPHET conducts Institute Research Council
meetings and maintains all research project files. The
monthly, quarterly and six monthly reports of
individual scientists are collected and compiled into
progress reports, results framework document,
quarterly and half yearly performance review
reports. PME cell also acts as link between various
regional committee meetings, Directors’
conferences etc. and the institute scientists. The
exchange of information takes place through PME
cell. The database of parliament questions and their
answers, action taken reports, and issues related to
scientific activities of the institute are dealt by PME




cell. In addition to this, the research information
related to ongoing and completed research projects
is uploaded through Project Information and
Management System (PIMS) software to avoid
duplication in research.

Institute Technology Management Unit (ITMU)

The Institute Technology Management Unit is
responsible for IP protection, Management and
Technology Transfer/Commercialization of
technologies developed by the Institute. ITMU
plays a crucial role in management of technologies.
The role of ITMU is to encourage and accelerate the
efforts towards development of technologies in the
field of post-harvest management and to facilitate
the transformation of ideas, inventions and
technologies developed by the Institute into
commercial ventures to serve the society. ITMU
since its inception has been involved in protection,
management and commercialization of Intellectual
Property generated by the Institute. A total of 47
patent applications have been filed through ITMU
out of which 6 patents have been granted. Vigorous
efforts of ITMU lead to commercialization of 45
technologies developed by ICAR-CIPHET.

Agricultural Knowledge Management Unit
(AKMU)

The Institute has an Agricultural Knowledge
Management Unit (AKMU) for the scientists and
staff for data analysis and electronic
communication. The unit has latest 18 desktop
computers including 3 servers. More than 100
desktop computers of the institute are well
connected through Local Area Network (LAN) and
Wi-Fi connectivity is available through 100 Mbps
line provided by National Knowledge Network
(NKN). All the computers are protected by the
server based Symantec Anti Virus. Internet is
provided to different nodes through proxy server
Nebero. The Nebero facility provides the
information of internet bandwidth; user details,
firewall security and stability on the network.
Besides, AKMU houses a number of analysis and
design softwares such as Front Page 2003, Corel
Draw Graphics Suite, Adobe Professional, SAS,

Design Expert Software, Leap Office 2000 (Hindi
Software). The Institute's website www.ciphet.in is
also being maintained by AKMU. At present
following services are provided by AKMU:

e FElectronic communication to all institute staff
and trainees

e Data analysis facility

e Assistance in software application in different
research works

e Internetbrowsing
e Software and computer hardware support

e Assistance in online patent search through
various databases

AICRP on Post-Harvest Technology (PHT)

The All India Coordinated Research Project on
Post-Harvest Technology is currently operating from
34 centres (out of these, 3 centres closed + 01 centre
merged we.f 1% April 2015 as per XII Plan EFC)
covering almost all states and the agro-climatic
zones in India. The aims of AICRP on PHT is to
develop location and crop specific post-harvest
technologies and equipment to minimize
quantitative and qualitative post-harvest losses and
to produce value added products from agricultural
crops including livestock and their by-products. The
major activities are: (i) Adoption/development of
equipment/technologies for reduction in post-
harvest losses in critical stages/operations,
crop/commeodity-wise, (ii) Development of need
based agro-processing centers (APC) in different
production catchments for income augmentation and
employment generation, (iii) Value added products
from agricultural crops/commeodities, (iv) Prototype
production and process refinement with a view to
develop appropriate complete packages for post-
harvest utilization of crops/commodities and their
byproducts, {v) Multi-location trial and
demonstration ofthe post-harvest technologies.

AICRP on Plasticulture Engineering and
Technology (PET)

The AICRP on Plasticulture Engineering and
Technology (earlier Application of Plastics in
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STATEMENT OF BUDGET ESTIMATES AND EXPENDITURE (2014-2015)

NON - PLAN (®Rs. in Lakhs)
S.No. AccountHead Revised Estimate Progressive Expenditure
2014-2015 2014-2015
1. Establishment charges 695.01 692.23
2, Travelling allowances 3.00 2.95
3. Recurring (incl. equipment) contingencies 4496 38.31
4. Works
Major works
Office building
Residential building
Minor works
5 HRD
Total 742.97 733.49
PLAN
(Rs. in Lakhs)
S.No. Account Head Reyvised Estimate Progressive Expenditure
2014-2015 2014-2015
1. Establishment charges 0.00 0.00
2, Travelling allowances 17.00 17.00
3. Recurring (incl. equipment) contingencies  305.55 303.78
4, Works
Major works 44.35 43.57
Office building
Residential building
Minor works
5. HRD 1.00 0.98
Total 367.90 365.33

Agriculture) has 11 cooperative centers. In approved
12" Plan EFC, 4 new centers (NRCY, Dirang,
Arunachal Pradesh; CIRG, Makhdoom, Mathura,
UP; UAS, Raichur, Karnataka and DBSKKY,
Dapoli, Maharashtra) were started and one center
(CSKHPKY, Palampur, HP) to be dropped w.e.f. 1"
April, 2015. The project has contributed in the
development or modification of technologies related

to plasticulture in horticulture, irrigation, intensive
fish culture and animal housing as per the mandated
area of the centers.

Results Framework Document (RFD)

Results Framework Document (RFD) of ICAR-
CIPHET, Ludhiana for the year 2013-14 approved
vide F.No. 1(6)/2012-RFDCU dated: 10/06/2014 is
enclosed in annexure-1.
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RESEARCH ACHIEVEMENTS
AGRICULTURAL STRUCTURES AND ENVIRONMENT CONTROL DIVISION

Development of speciroscopic methods for
detection and quantification of adulterants and
comtamimants in fruit juices and milk

BN Jha, Pramtts Falrwal and K Mondal

The potential of Fourier Transform Infrared
{(FTIR} spcctroscopy (fig.l) together with
chemometrics wag investiguied as a rapid quality
monitoring method for detection of adulterants and
toxin in milk and juice, respectively.

Fig. 1. FTIR Spectrophotometer
Detection of detergent in milk
The FTIR spectra of pure (PM) and adohterated milk

Fig. 2. Reference spectra of pure milk (PM) and milk
adulterated (1% and 2%) with anionic
detergent (lisepol; Ip) in wave mumber renge
4000-500 cm™,

(0.2-2.0%) samples with detergent revealed clest

dlﬂ'ﬂummmgmnsﬁ'mnlﬁnﬂ-ﬂim amd 3040

2851 coa™ (fig. 2).

Principal component analysia (PCA) showed
discrete clustering of samples bazed on lewel of
detergent (viz. PM and 0.2%, 04-1.4%, 1.6-2.0%
dstergemt adulterated milk; p < 0.05). The
recorded to be >93% using Soft Independent
Modeling of Class Analogy (SIMCA) approach
{Table 1). Maximum coefficient of dstemination for

Table 1. SIMCA classification result of pure milk adulterated with different Jevels of Lisapol at 20°C.

Ware Lisrpal Teisl Number of selected classss Min- Classification
Iy ) (%) . Of 0 T 0414 1.6-28 elnwaified Effiedtziey

Campe, ¢ samples (%)
10E5-1056 1] 15 15 0 1] 0 0 100
02 15 0 15 12 LI 12 100G

0414 1) 0 15 a7 39 54 o567

146-20 45 0 [}] 11 44 11 o778

L0BG-1054, ] 15 15 L] 0 LI LI 180
1343-1333 D2 15 [{] 15 5 L 5 100G
t4-14 b1} ] 5 36 10 15 95.54

16-20 45 ] 0 G 43 ] 95.56




prediction of delergent waa 0.%4 for calibration and
0.93 for validation, neing partial least square (PLS)
regression in wave number combination of 1086-
1056, 1343-1333, 1L507-1456, 3040-2851 cm”".
Detection of ofl, common suger in milk

Specirs of pure milk (PM) ssmples
supplemented with known concentration of soybean
oil, common sugar and lactose wers acquired using
FTIR cquipped with attenuated total reflectance
(ATR), in wave mumlbser range of 4000-500 cm*,

Specira rowvealed clear differences in the
ghacrbemce valuea of PM and milk sesmples
supplemented with different levels of zoybean oil
(fig. 3), common sugar and lactoss.
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Fig, 3. Reforence spectra of pure milk (PM) and milk
adulterated (1% and 2%) with soybean oil (SO)
in wuve mmber rangy: 4000-500 o
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The classification efficiency for test samples
were recorded to be >93% using Soft Independent
Modeling of Class Analogy (SIMCA) approach
{Table 2). Sovbemn pil, commmon supgar and lactose
could be hest predicted with coefficient of
detarmination (R} of 0.88, 099 and 0.94 for
validation m wave number range of 1342-1390,
1084-982 and 1166-1001 o', respectively,

Detection of patulin in apple juice

Spectra of pure patylin was algo acquired at
varying pH (3-8) for different time intervals, to study
the stability of the mycotoxin under varyimg pH and
find out the specific wave number region for
detection of patnlin simmbaneousty uzing FTIR and
HPLLC (for validation). Results revealsd that patulin
was moat stable at pH 4, either neresye or decresse in
pH result in 10-20% decline in patolin concentration
within 20 min of incubation. Further increass in pH
{6-8) cawsed 20-30% decline in patulin
comcentration, FTIR. spectra of apple juice spiked
with kmown patulin concentrations (viz. 20, 40, 60,
80 and 100 ppb) were amalyzed. Spectra revealed
clear differences in abgotption values between pure

Tnble 2. SIMCA classification result of pure milk adulierated with different levels of soybesn oll

Wave Soybean Total mo. Number of selected classes Mis- Clamuification
ommler ol {95} of M 02 64 18 13 20  clusilied Eifficiency
DRREE, apEIpes BB 16 (%)
1342- EM 15 14 0 0 0 1 0 0 93.33
1390 0.2 135 0 14 0 0 ¢ 0 0 93.33
0A-0.E 45 0 0 45 Z ¢ 1 13 100
1L0-1.5 60 0 0 0 &0 o6 15 15 100
1.8 15 0 0 0 Q 15 4 4 100
20 15 0 0 3 4 o 13 7 100
512-538 PM 15 14 i) 0 0 0 1] 0 93.33
0.2 15 o 15 0 0 o o 0 100
0.4-0.3 45 ¢ 1 &5 5 0 21 25 100
LO-1.% & 0 ] 2 58 0 ' 11 96.67
1.8 15 0 ] 0 0 15 2 2 100
20 15 1] i) [ 3 D 15 3 100
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Fig 4 Typical epectra of apple juice and apple juice-
mixed patulin in sclected ppectral mge of
1880-1300 con”™

and contaminated juice specifically in the spectral

range of 1900 - 950 cm™ (fig. 4).

Principal component analysin (PCA} showed
clustering of samples based on level of patulin in
gpple juice at 5% level of significance (fg. 5).
Developed models could swccessfully clageify
respective class using Soft Independent Modeling of
Class Analogy. The patulin contamingtion in apple
juice conld be predicted in the wave number range of
1301-1880 cm” using PLS with coefficient of
determination (R*) of 0.95 and 0.94 for calibration

and validation, respectively.
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Fig. 5, Principal component peorsg plot depicting
chisters of pure and patalin spiked apple fnice
in the wave mmmber range of 11411020 cm™
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Micro-encapsulation methods for bacteriocing
for their controlled releasn

K Narsaish, SN Jha, RK Malik and Shilpa Vij
Process optimization for encapsulation of luteln
Extraction of lntein

0.1 gofeach sample was mixed with 8 ml solvent
{n-hexane/isopropanol, 3:2, v/v), sontcated for 1 man
and incubated thereof for 24 h. The sample was then
contrifuged (1500g, 5 min) and supernatant was
collected m tube, The extraction step was repeated
once more using 8 ml solvent and followed twice in
each case with § ml for 1 h, miil the sxtraction
solvent wwe colmxless. The supemstenis of all
extraction steps were combined in tube and were
washed by adding 5 ml 0.1 M Nall, mixing
vigorously, and incubsting for 30 min umiil two
layers were scparated. The upper hexane layer was
transferred to tube. The remaining lutein ester in the
lower layer was vigorously washed with 7.5 ml and
once more with 5 ml of n-hexane/butylated hydroxy
toluene (BHT, 0.05%) in each case for 30 min until
two laycrs were scparated, The upper hexane layers
were removed to the tube and the volume was made
up to 30 ml with n-hexane containing 0.05% BHT.

Encapsulation of lutein

Nanolipozsomes were prepared by using three
different methods. All the methods lead to the
Tormation of liposomes with different size and
distribution. The size of nancliposomes was around
362, 265 and 321 nm through sonicator,
homogenizer and ultraborrex method, respectively
(fig. 6). Nancliposomes prepared by ultratorrax
method was sclected for further encapsulation
studies ag it showed the betier uniform distribution of
liposomes as compared to other two methods.
Effects of light on Intein stability
Light exerts a destructive infloence on lutein,
therefore, its cffect on stability of luilcin was
determined. The regults suggested that encapsulaiced
Intein was protected from direct effect of light and
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showed better stalnlity as compared to free Intem,
Encaspmulated form was able to retain mnre than 75
% Iutein whersas it was only 64.2 % in its free form,
afler 12 days of incubation (Table 3). Same samples
revealed R8.6 and 76.5 % stability in encapsnlated
and free form, respectivaly, when kapt in dark. The
results clearly indicate the cffcctivencss of
microencapaulation for stability of hatein,
Effect of temperature on encapsulated lntein
The temperature has remarkable effect on beat
sensitive bioactive compounds such as hutein. The
stability of luicin was deczeased with IncTease in
temperatyre, It is clear from table 4 that encapanlated
form of tatein showed better stability as compared to
free form at all tested temperatoes. At4°C, both the
free a3 well us encepsulated form did not lose any
significant amount of lutein, At 25°C, the stability of
R encapenlated and free form was 94.1 and 92.3 %,
reapectively, On the other hand, incresse in
temperatare up to 50°C caused major damage to
lutein. At the end of 12* day, the stebility of free snd
encapaulated lhitein was 62,8 and 836 %,
respectively. The results suggested the potential of
encapsulation method for protection of loten

extertal envirgnmental conditions,
Fig & Prepartion of nanolipostines wsing a) Sonicator
b) Homogenizer and c) Ultraturran

Tabile 3. Effect of Bght on stability of hnizin

Days Light Dark
Free (%) Encapsulated (%) Free (%) Encapaulwted (%)

0 Dy 1000 100.0 1000 100.0
3" Day 914 956 925 972
& Day Bz.6 i7e 879 $31.5
9" Day T34 B4 806 90.7
12* Day 4.2 739 76.5 88.5




Teble 4. Effect of temperninre on vtability of lntein
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Deys 4°C 25°C 5C
Free Encapsulated  Fres Encapsniated Fres Encapamlated
(%) (%) (%) (%) (%) (%)

0 Dy 100.0 100.0 100.0 100.0 100.0 100.0

3‘“Day o5 992 o732 OBS 95.5 o7 4

& Day o719 9E9 5.1 97.3 206 935

[ Duy 95,3 03.1 923 05.9 763 O |

12* Day 05.7 97.5 8.0 o4.1 §2.8 254

Development of animal handling and sotomated
cooling syvtems for dairy farms

K Narssiah, Bandecp Mann, Yepesh Eumer, Leens
Kumari, Mukesh Bhakni snd TK Mohanty
Deveopment of animal lifter for cow/buffale

The animal lifter developed was tested for lifting
sick cown at Govind Godham Goshala. Based on the
study, the overall length of wrapping and length of
side slings was reduced. The straps were stitched
crosswisc a8 shown in fig. 7. Refined animal lifler
made of polyester web alings developed has
following dimensions.

* Widih and length of wrapping are .83 m and
1.58m.

¥

Fig. 7. Modified design of animal lifter

The cxoss wise sling legs are 1.19 m with
adjustable ratehet and self-locking ockle.

= The side sling leps are (.58 m with heavy duty
hooks,

»  The grrme] lifter iy made i such & way that sling
legs will be almost vertical so that the stress in
webbing straps is minimum.

s Designedto lift animal upto 1000 kg weight.

Development of continuous primary processing

amd shrink packaging line for canlifiower and

cabbage

RE Vishorakarvis, Ledn Koo smd Rusiesh Ko

A study was conducted to stody the force
deformation behavior of cauliflower under quasi
static compressive loading between two plates as
shown in fig. §. The compression tests were
performed using Texture Anslyzer with 500 N
compression load cell. Twenty five cauliflowers
were randomly taken for each experiment. The fores
deformation behavior was studied for the two types
of canliflower samples i.e. Cauliflower with petiols;
and Cauliflower curd. The averape force required for
hio-yielding of cauliflower with petiole was
275.83:82.85 N at deformation of 15.93+3.09 mm.
The enerpy required for bio-viclding of canliflower
was 2,1841,03 J. At bio-yield point, the force,
petiole wers 242.92441.52 N, 15.8443.16 mm and
1.94+0.38 J respectively, Ruphure took place at
365008738 N force with 43.13+7.44 mm
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deformation and 10.61+2,70 ] eneTy.

Fig_ B. Compression tests. of camlifloveer with Textone
Anslyzer

Another study was conducted for calculation of
projected area of cauliflower. Projectsd area is useful
in deciding the top width of curd holder, Afler
preparing the section of cauliflower curd with and
without petiols as shown in fig. 9, the outline was
traced on peper. The projected shape surface ia
shown in fig. 10, for curd, cauliflower with petiole
and petiole. From the study, it was observed that the

Fig. 9. Seotion of'the caulifiower wied for projection on
the paper
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Pig. 10. Projection ares off &) curd: b)) canfifbower

without peticle; ¢} petiole part
projected area of curd was about 50% to that of
cauliflower with petiole. Thus, more material will be
required for packaging of cauliflower with petiole in
comparison o that of curd anly, The projection of
samples showed that separation of unwanted stem
part would lead to removal of petiole also. This study
of textural behavior of cauliflower and projected aree.
will be helpful for understanding of deformation in
couliflower wmdergoing different umit operations
during processing and will bring reduction in
wastage.

Development of RFID based quality frwcing
system
Lesns Kumari, K Warsalk sud Rabol K Awnrag

Perishabls food products undergo wvarioms
inteanal chemical snd biological changes in their
Jjourney from farmn to fingl ¢congumer, Enguring the
quality and safety of food products in global food
chsain is of prime concern. It is necessary that the
partners involved in management of supply chain
should monitor the environmental conditions of fond
products to kmow the statns of quality. RFID (Radic
Frequency Identification) is an emerging technolopy
that is increasingly utifised for effective tracing and
tracking of perishables in supply chain. RFID system
integrated with sensors has been developed st ICAR--
CIPHET which is able to monitor the environmental
conditions of food products during storage. The
RFID tags shown in fig. 11 arc intcprated with
setigors viz, Temperature & RH sensor (ormperabure
range iz —40 to 80 "C, RH range is 0 to 100 % RH),
sthylens semsor (range 0 to 2000 ppm). The
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developed RFID tags can be used for monitoring the
fluctustions in environmenial parameters
(temperature, RH, ethylene) that leads to
deterioration of quality and decrsased shelf lifs of
freah produce, A trial was conducted for monitoring
the temperature and RH of guava stored in cold store.
Guava was procured from local market and packed
inside the plastic boxes as shown m fig. 12, Then the
guava boxes were stored ingide the cold store (144 1
°C & RH 85%). Data recorded at regular intervals
with RFID end other means as IR thermometer,
temperature probe, RH logger, mercury
thermometer, controller of cold store. During the
between the temperature and RH sef for the cold
store and actual temperature and RH inside the cold
room. Varistions for tempersturs are shown in graph
(fig. 13). During the trial conducted, the developed
RFID sensor tag has been found efficient for
monitoring the snvironmental conditions

(temperature and RH) of guava stored in cold store.

Fig. 1L RFID tag

Fig. 12. RFID tag with
guava paclked in
plastic boxes

Vimnpee sdmide o aptnimens owriow fidad i
T T ey me—
;: -w-' .‘h v vy

Vi ey =

Fig. 13. Varistions in environmenta] tsmperature
monitored with BFTD and other means

by CINZP,) wi
RO\ A >

RFID sensor tag can prevent spoilage and quality
degradation of perishables. Further, RFID tag is
limked with sofiware that can assist in tracing the
entire hisiory of food product. Developed RFID
system has enormous potential for monitoring real
time information at faster apeed, which will save
time, Collected information can be uvsed among
stakeholders involved in supply chain for effective
management of supply chain of food products.

Shelf life extension of strawberry and plum frults
using sctive packaging Im high barrier metal
Iaminates

Rahol EAnurag and Prantta Jalsenal

Active modification of gaseous mixture during
storage can lowerths respiration rate of fraits and can
also be used 8s an sltemative for frozen storage and
for extending the shelf life significantly. Active
packaging was done by modifying gas atmosphere
with combinations of 5% O, + 15% CO, + 80% N,,
11% 0, + 10% CO, +79% N, and 5% O, + 5% CO, +
90% N, The product volume ratio of 1: § was
optimizad, based on respimstory studies of strawberry
end the absorplion kinetics of celcium hydroxide

Fig. 14, Semples of strawbemry fruit halves on 12*
doy of storage ot 5°C snd 85-90% RH
(a) control (b) GL(5% O, + 15% CO, +80%
NJ (c) G2{11% O, + 10% CO, +79% N.)
(d) G3(5%0, + 5% CO, +90% N,)
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Fig. 13. (a} Active package of Plum (k) Empty high
barrier alyminigm lgminate with moigture

pads and CO, scavenger.

used in the study, showed a shelf life of 5-12 days at
5°C, whereas, it was 69 days at 10°C. Aclive
poackage with pag ratio of 5% O, + 5% 00, + 90% N,
showed weight loss of 3.54% and TSS, TA, color
(fig. 14) snd firmness values were mambrmed
without significant difference up to 12* day. Based
on all phyzico-chemical parameters, microbiological
results and overall sensory scores, it was observed
that, 5% O, and 15% CO, gas combination was found
suitable for strawbemy in active packspe of high
bartier alyminiym laminates wsing calcipm
hydroxide (15g) for maintaining shelf life up to 12
daya at 10 °Cofstorage.
Aciive packaging of plum fruoits

Experiments on active peckaging of plums (fig.
158, b) cerried out in Food Packaging and
Iransportation Laboratory, AS&EC Division, have
shown that the hiph level of TS8%, anthocyanin
content, sugars ete. can be maintained in high heerier
fitms. Metal aluminium laminates were used in this
study for mamtaming bioactive compounds and
scnsory quality of high valne fruits. Active
modification or desifed gaa mi hinati
were used for flushing imo the packaging material.
Moisture sbsorbing pads made up of cellulose and
carbon dioxide scavenging mederial were ysed in the
study to increass the shelf life of plums opto 25 days.
By minimizing the mtc of respiration through the
gascony modification, packaging muerials in retudl
cutlets at cold storage can successfilly extend the
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shelf life of high velue fimis like plums mnd
strawberry.
Design and developmest of bael pulper
Rahnl K Anorag and Nileak Gaflowad

Buel (degle marmelos Correa), an indigenous
fruit of India, belongs to family Rufaceas. The fiait
hag tremendows medicinal valoe 85 a laxative, tonic
ete, Various processed products are also developed
from the bael fruit soch as preserves, pulp, nectar,
squash, slab, toffes and powder. Despite having great
poiential, it isnot popular as & dessert front because of
ita hard shell, mucilaginons texture and nimerous
seeds. Extraction of pulp from ripe basl fruit is the
main hindrance to processing. Kecping in view the
ahove facts, designing and development of bael
pulping machine has been carried out. An integrated
machine for breaking of bacl/ wood apple fruits and
extraction of pulp aleng with separation of broken
ghell, seeds and fiber thereof is designed in stainless
steel showm in fig. 16. The machine has three
breaking mechanism and pulp extraction
mechanism. The capacity of the machine was found
to be 120kp/h and pulp recovery is ahout 95-97%.

Fig. 16. Bael pulping machine developed at
ICAR-CIPHET Ludhiana



http:comhina!ioll.11

Development of mest decontamination methods

using puised light in comjunetion with selectsd
hurdle technology
(Divigional Activity})
Yogesh Knmar
Experiments have been conducted to identify
possible hurdle imterventions to be used in
conjunction with UV light for enhaneement of shelf
life of different mesi products. The decontamination
effect of UV light treatment in combination with
acidified sodium chlorite (ASC) on fresh chicken
meat was analyzed and rednction by log 2, log 1 and
log 0.9 in total plate count, Enterobacteriaceas count
gnd yeast and mould covmt respectively, on zero day
was observed. The combined UV and ASC trestment
resulted in log 2.3, log 1.1 and log 12 reductions,
respectively (Table 5 and fig. 17). Pediocin in
combination with UV Lght hag also been explored a3
8 synergistic antimicrobial agent Results showed
that combinsd trestment inhibited the microbial
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Fig. 17. The inhibition (log,, cfi) of microbial connts
in the ASC + UVC treated and Waier + UVC
treatsd eamiples, in comparison to negative
conirol samples

growth more effectively in goat meat. The

decontamination effect of UV light treatment m

combingtion with benzoic acid and citric acid on

fresh chicken meat was also analyzed and log 2.1, log

1.3 and log 1.1 reductions for total plats commt,

Enterobacizrincese coumt and yeast and mould count

respectively, on 4" day was found.

Table 5, Average microbial counts (Iog ofn/g) oo the skin of treated and aniresied chicken drumaticks

Microbial comsts SD Trentment
ASCHUV  Water +UV Waier  Nem-treated
Totsl plate: comnt 0 24 2.7 47 4.7
1 25 29 56 5.5
3 54 58 75 74
5 6.1 6.3 7.9 8.1
7 7.1 74 8.2 8.4
Enterobacterinceas comnt 0 11 1.2 2.1 2.2
1 18 2.1 36 37
3 3.2 3.4 53 5.7
5 4.8 5.1 69 1.2
7 5.1 538 7.6 8.1
Yeust snd moulds scunt 0 25 29 41 3.8
1 32 35 43 4.7
3 4.1 42 59 6.1
5 49 52 6.8 6.7
7 5.1 54 7.5 7.4



http:e'llk.bn
http:Developm.mt

FOOD GRAINS AND OILSEEDS PROCESSING DIVISION

Technology for enhancing oil recovery and
production of edible grade de-oiled meal from
sunflower and groundnut and their diversified
uses

RK Gupta, Mridula D and Dhritiman Saha

Development of nutritious pasta utilizing
groundnut meal and beetroot

The study was undertaken to optimize the level
of food materials viz. groundnut meal, beetroot juice
and refined wheat flour for development of pasta
using response surface methodology. Box-benken
design of experiments was used to design different
experimental combinations considering 10 to 20g
groundnut meal, 6 to 16mL beetroot juice and 80 to
90 g wheat flour. Quality attributes such as protein
content, antioxidant activity, colour, cooking quality
(solid loss, rehydration ratio and cooking time} and
sensory acceptability of pasta samples were the
dependent variables for the study. The level of
different studied food materials i.e. refined wheat
flour, groundnut meal and beetroot juice
significantly influenced the instrumental colour,

cooking quality as well as nutritional parameters of
pasta samples (Table 6). The results revealed that
pasta samples with higher levels of groundnut meal
and beetroot juice were high in antioxidant activity
and overall sensory acceptability. The samples with
higher content of groundnut meal indicated higher
protein contents. On the other hand, the samples with
higher beetroot juice content were high in
rehydration ratio and lesser cooking time along with
low solid loss in cooking water. The groundnut meal
and beetroot juice incorporated nutritious pasta (fig.
18a) with good sensory acceptability can be
developed using 80.67% refined wheat flour,
19.33% groundnut meal and 17.4mL/ 100g pasta
formulation beetroot juice with overall desirability
as 0.905. This pasta sample required 5.5 min to cook
with 1.37% solid loss and rehydration ratio as 6.28
and 8.71 overall acceptability. This pasta sample
provided 19.56% protein content, 23.95%
antioxidant activity and 125.89mg/100g total
phenols. It can be inferred from the study that
groundnut meal and beetroot juice could be
rightfully exploited as useful food materials for

Table 6. Analysis of variance of independent variables on guality responses

Particul Yellowness Cooking Protein PhT::z:s Antioxidant Overall
STHEUIEE Index (YI) Time, min content, % e g1100g, activity, % Acceptability
Model 5.61%+ 5.87%+ 6.09+* 6.92+* B.18%+ 7.09%*
ot it
S 4.73 32.63%* 1621% 4198 69.03%* 2208
Juice (A)
Groundnut o o 5.51*
e 292 1129 31.89 0.016 0.40
Whe?éfl"“‘ 22.96%* 0.11 9242003  7.57%* 6.302E-003 e
A*B 12,01 0.90 0.045 1.02 0.95 0.85
A*C 1.31 2.03 3938E-005  4.52% 0.88 0.85
B*C 1.63 3.61* 1.63 493+ 3.606E-003 031
A*A 0.11 1.49 0.50 0.090 0.65 0.63
B*B 0.062 0.53 3.81* 1.15 1.32 0.7
c*C 4.71% 0.059 0.75 091 0.42 0.17
Lack of fit 0.16 039 034 0.22 0.57 0.18
CV.% 5.88 727 8.48 3.13 3B 3.59
R* 0.878 0.883 0.887 0.899 0913 0.901

Significance: ** (P<.0.05), * (P<0.1)




development of nutritious paste to fulfill the demand
of antioxidant rich mutritions products for health
conscions consumers. Such pasta would also fulfill
50% of the protein requircment of & 10-12 year old
Indian child as per recommended dietary allowances
(RDA) and alzo enhances the intake of lezx familiar
mutritious vegeiables smomg children, a potential
group of commumens of pasta products.

Fig. 18. Groundout meal based pasts, incosporaied
with a) beetroot and b) capsicum juice

Grousdaut meal and capsitum juice based
protein and sntioxidant rich pasta

Capsicum amuum L. is & rich source of vitamin C,
carotenes, phenols, capaaicingids, xanthophylla, and
flavonoids, in addition to having high antioxidant
activity but the utilization of this valuable vegetable
i processed food products was rarely geen, Henee,
the present study was carried out to develop protein
and antioxidamt rich pasta utilizing groundnut meal
s capaiconn juice {(fg. 18b) ueing reaponae arface
methodology to fulfill the ratritional expecitation of
health conscicus consumers. Box-benken design of
experitocnty wad wied Lo desigming different
experimental combinations considering groundnmt
meal from 10-20g, capzicum juice from 14-30mL
#nd wheat flowr from 80-90g, respectively, Effect of

independent variables on various quality responses is
mentioned in Tabls 7. Antioxidant activity and

phenolics content was Incressed with mmcreasmg

Tabie 7. Anatysis of variance of independent variables om quality responpes of growndnmt meal and capsicum

juice incorpornied partn

Preiein Total
Particulars  cowtent  phemols aetivity
(%)  (my/ledg) (*4)

Antioxidast Cooking Hehydraflo Bolid

Overall

i ratio lons necepiability
(oain) (%4)

Model 4 ggee 400w 7. T
Capaicum
Juice (A)
Croumdnmt
meel (B)

Wheat
oot ()

AYB 0.31 064 0.056

851 15.57"* 49.15"*

3539 025 1.62

3.396B-D03 172 G584

0.01% 0.27
0.79 g32w

.46 0.20
2.58
026 0.2%
033

9.656
0.908

24 3] =
17235

b 3R T53we 31**

409 540" 602" 2005

0.17 0.52 0.047 30anee

134 12.61%% 047 w0

587w 0.70 025 194

027 0.027 204

3.960E- .73
003 :

.33
2130
095
0084
B44




level of groundmit meal and capricum juics in the
samples. Pasta samples having higher lewvel of
Conversely, the pasta aamples with higher capsicum
juice showed high rehydration ratio with low solid
loss. The colour and cooking quality of pasta samples
was also affected with different levels of groumdomit
was done to obtain the best experimental
combinstion for development of groundomt mesl and
protein and antioxidant activity. Optimized
proamdnut meal and capsicum fortificd pasta
congigted of 20g groumdimot meal, 30ml. capaicum
juice and ahout 90p refined wheat flour. This pasta
sample showed 4.72 mim cooking time, 2.58
rehydration ratio and 2.46 % solid loss with overall
desirability of 0.879. The total protein contemt,
phenolics content and antioxidant activity in the
pasta with optimized formulation were 17.81%,
341.68 mg/100g and 18.11%, respectively with
overall sonsory acceptability as 8.53.
Development ofnon dairy based problotic foada
Sungits Banssl, Sathh K fharms and Manidhas Mangal

Isolation amd characterization of probiotic
bacteria

Three putative probiotic cultures iz,
Enterococcus faecium BBE3, Lactohbacilluc
Jermentum BBEA mnd Laciobacilius plantarien BBE
7 were submitted and registered to MTCC,
IMTECH-Chandigarh with MTOC No. 12104,
12061 end 12062, respectively. Two putative
probiotic cultures iz Strepfococeus infantarius
BBE? and Lactobaciilus fermentum BBE6 were
submiited to ICAR-NBATM, Mau with accessions
nos. NATMCC-B-01 798 and NATMCC-B-01799.

Development of per based dingmoutic proces for
the detection of potential aflstpxin produring
molds doring post harvest handling in rice

Samgita Baneal, Manishs Mangsl and Surya Tashir

Process protocol for amplification afiid gene
involvedin aflatoxin biosyntheats

DNA was isolated from aflatoxin producing and

e A
Oy ey —

non producing Aspergillus fimgl following the
method of Moller et al., 1992 by scaling it up to
isolats DNA from 1 g of wet weight of submerged
funpal cultime. The penomic DNA was isolated fom
all the samples and was quantified using Nanodrop,
starting with 2 pl of DNA samples. The primers
aflDFP snd aflIDRP for offD penes were designed
based on the poblished sequence of genea encoding
forthese in A_ flavis and A. parasiticus. The PCR mix
used for amplification of all the above gence inclnded
I1x Btandard Tagq Reaction Buffer, 200pM
Decxymuclaotide sohution Mix, 0.2 pM Upstream
Prmer, 0.2 pM Downstream Primer, 0.75 units of
Tag DNA Polymerase/25ul PCR reaction, 100 ng of
DNA Template and the volume waz brought to 25ul
with Nuclease free water. PCR. amplifification was
petformed in 25l of a reaction and FCR was carricd
out as follows: 1 step at 94°C  for 10 min and 35
cycles of the three steps; 1 min 94°C, 2 min at S8°C
for qfiD, 90 sec st 72°C; one final § min step at 72°C
and then hold at 4°C. PCR produocts were separated
by electrophoresis on a 2% agarose pel with 0.5%
ethidium bromide in 1x TAE taffer and visualized
nhder UV light in a gel docomentstion gystem. A
single amplification product of supected sizs viz. 410
bp for gfild gene wws observed which could
gpecificalty differentiate aflatoxin producing Le A

Fig. 19. Amplification of g} gene in various target
samples. Lane no, M: 2-Log DNAladder; LANE 1-&:
A. aryzae {MTCC 1846), A. parasiticus (MTCC
2796), A, paragiticus (MTCC 2797), A flavis
MICCZTBP}.Gmundnut,Mn
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parasiticus snd 4. flavus fimgl from non producmg
A oryzac(fig. 19).

Process profocol for amplification vbe gese
involved s aflatoxin blogynthesds

DNA was isolated from aflatoxin producing and
mefhod of Moaller ef al, 1992 by scaling it up to
isolate DNA from 1 g of wet weight of submerged
fimgal eulture. The genomic DNA was isolated from
all the samples and was quantified nsing Nanodrop,
starting with 2 pul of DNA samples. The primers
oamely vbeFP snd vbsRP for vbs genes were
designed based on the published sequence of genes
encoding for these in 4. flavus and 4. parasiticus.
The PCR mix used for amplification of all the sbove
genes included 1x Standard Taq Reaction Buffer,
200uM Deoxynucleotide sohlution Mix, 0.2 uM
Upstream Primex, 0.2 pM Downstream Primer, 0.75
uhits of Tag DNA Polymerase/25u1 PCR reaction,
100 ng of DNA Template and the volume was

Fig.20. Amplification of vhs gene in various
target sumples
LANE 1-6: A. oryzae ( MTCC 1846),
A. Flavus (2796), A. parasiticus (MTCC
2797), A. flavus (MTCC 2799),
Groundnut, Rice; Lane noM: 100bp
DNA ladder

brought to 25ul with muclesse free water. PCR
amplification was performed in 251 of a reaction
and PCR was carried out as follows: 1 step at 94°C
for 10 min and 35 cycles of the three sieps; 1 min
94°C, 2 min at 52°C for vhs, 90 sec at 72"C: ane final
5 min step at 72°C and them hold at 4°C. PCR
products were scparated by electrophoresis on a 2%
agarose gel with 0.5% ethidium bromide in 1x TAE
buffer and visualized under UV lLight in a gel
documentation system. A single amplification
product of expected size viz. 459 bp for vhy gene was
obsarved which could specifically differentiate
aflatoxin producing fe Aparasiticus end A flavis
fangi from non produocing A.oryzae (fig. 20).

Process protocol for amplification afiQ gene
involved [n afistoxin biorynthesiz

DNA was isolated from aflatoxin producing snd
non producing Aspergilhes fongi following the
method of Moller et ail, 1992 by scaling it up to
isolate DNA from 1 g of wet weight of submerged
Amgal cultyre, The genomic DNA was isolated from
all the samples and was quantified uzing Nanodrop,
startmg with 2 pl of DNA samples. The primers
namely oflQF and aflOR for gfQ genes were
designed based on the published ssquence of genes

2 3 4 3

Fig.21. Amplification of gf}0 gene im various terget
o8
LANE 1-6: A oryzae ( MTCC 1846), A.
Flavus (2796), A. parasitions (MTCC
2797), A. flavus (MTCC 2799), Groundmut,
Rice; Laneno. M: 100bp DNA ladder
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encodmg for these m A, flavir and A, parasiticus.
The PCR mix used for amplification of all the above
genas included 1x Standard Taq Reaction Buffer,
200uM Deoxynucleotide solution Mix, 0.2 uM
Upsiream Primer, 0,2 M Downstream Primer, 0,75
mnits of Taq DNA Polymerase/25u] PCR reaction,
100 ng of DNA Templste snd the volume waa
brought to 25u] with Nuclease free water. PCR
amplification was performed in 25pul of a reaction
and PCR was camied out as follows: 1 siep at M4°C
for 10 min and 33 cycles of the three stepa; 1 min
94°C, 2-min at 60°C for afi0, 90 sac at 72°C; one final
5 min step at 72°C snd then hold st 4°C. PCR
[roducts were separated by electrophoresis on a 2%
agaross gel with 0.5% ethidium bromide in 1x TAE
buffer and visuslized wnder UV light in & pel
documentation aystem, A gingle amplification
product of expected zize viz. 956 bp for afi0 gene
was observed which could specifically differentiate
aflatoxin producing ie. A parasiticus and A, flavus
fungi fromnon producing 4. oryrge (fig. 21).

Process proiocol for amplification aflFF geame
involved in afistoxin bozynihesis

DNA was isolated from sflatoxin producing and
method of Moller ef al., 1992 by scaling it up to

Pig. 22. Amplification of offP gene in varicus target
satmples
Lang no, M: 100bp DNA lndder; LANE 1-6:
A oryzae { MTCC 1846), 4. parasiticus
(MTCC 2796), A. parasiticus (MTCC
1797, A. flavus (MTCC 2799),
Rice
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isolate DNA from 1 g of wet weight of submerged
fungal culture. The genomic DNA was isclated from
all the samples and was quantified nzing Nanodrop,
starting with 2 pl of DNA samples. The primers
namely afIPF and aflPR of offP genes were designed
based on the published ssquence of genes encoding
for these in A flavir and A. parasiticus. The PCR
mix vsed for amplification of all the abowve genes
included 1x Standard Taq Reaction Buffer, 200uM
Deoxymucleotide solution Mix, 0.2 uM Upstresm
Primer, 0.2 pM Downgtream Primer, 0,75 units of
Taq DNA Polymerase/25ul PCR reaction, 100 ng of
DNA Template and the volums waa brought to 25ul
with nuclease free water, PCR amplification wus
performed in 25 of a reaction and PCR was carried
out a8 follows: 1 step at M4°C for 10 min amd 35
cycles of the three gteps; 1 min $4°C, 2 min ot §0°C
for afiP. 50 xec at 72°C; one final 5 min step at 72°C
snd then hold at 4°C. PCR products were sepamated
by electrophoresis on a 2% agarose gel with 0.5%
ethidium bromide in 1x TAE buffer and visnalized
under UV light in 2 gel documentation system. A
gingle amplification product of expected size vz,
1418 bp for «fIP gene was observed which conld
apecifically differentiate aflatoxin producing f.e. 4.
parasiticus o A, flavus fungi from non producing
A.oryzae(fig 22).

Validation of process protocol for detection of
aflatoxigenic fongi in infected spamples

Infected samples were prepared by artificislly
infecting the rice graing with 4, favus (MTCC 2799)
gpares in known concentrations Le. 10" spores/z, 10°
sporesg, 10 spores/g, 10° sporcs/g and after
incubation for 2 days. DNA was isolated from
ssmples following the method of Moller et al., 1992
bry scaling it up to isolate DN A from 1 g of wet weight
of submerged fungal culture. The genomic DNA was
isolated from all the azmples and waa quantified
using Nanodrop, starting with 2 ul of DNA samples,
The primers for vhs genes were used in the
validation. The PCR mix used for amplification of all
the above genea included 1x Stendard Tag Reaction
Buffer, 200pM Deoxymuclectide solation Mix, 0.2
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pM Upstrermn Primer, 0.2 uM Downsiream Primer,
0.75 unita of Taq DNA Polymersse25u] PCR
reaction, 100 ng of DNA Template and the volume
was brought to 251 with Nuclease free water. PCR
amplifification was performed in 25pl of a reaction
and PCR was carried out as follows: 1 step at 94°C
for 10 min and 35 cycles of the three sieps; 1 mm
94°C, 2 min at 52°C for vhs, 90 sec at 72°C: one final
5 min step at 72°C and then hold at 4°C. PCR
products were separsied by electrophoresis ona 2%
agarose gel with 0,3% ethidium bromide in 1x TAE
buffer and vispalized under UV light in a gel
docummentation system. A single emplification
product of expected size viz, 459 bp for vhe gene was
obaerved in the infected samples (fig. 23).

M12 345 67

Fig. 23. Validation with wbs gene in wvarious
infscted samples
Lane noM: 100bp DNA ladder, LANE |-
7: A flavus (MTCC 2799), Infected
Groundout, Infected Rice, Infected Rice
having spore count 10° spores/, Infected
Rice having spore count 10° spores/g,
Infected Rice having spore count 10
gspores/g, Infected Rice having spore
count 10" spores/z
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Technology for produection of protein concentrate
Arolate from commereial gronndnot cake

DN Yaday, Mridola D and RE Gupin

Growndowi protein isclate with improved
fonetional properties

The importance of proteins in the homan diet is
based not only on the nutritionsl quality but also on
the functional properties. Processing of oilsced
affects the fonctional properties of the proteinic
products. Defatted peamit flour is a by-product of
peanut oil extraction industry, containg 35-45% of
protein with high nutrition vahuwe. It i dark in colour
and has fibre, bitter compounds, which limit ite food
spplications, The isolated groundmut protein has
certain  fimetional limdtations Le. low solubility,
dispersibility, wettahility stc. The functiomal
properties cen be modulated by carefully selecting
operational wvariables during extraction (pH,
temperature, solvent, presence of salts, ionic strangth
ete,). Further, enzymatic hydrolysis can be used to
obtain prodocts with desirable propertiea for food

Commercial groundnut cake was purchesed
from local market, pulverized and sieved through 60
BSS sicve to obtain holl-less cake flowr. Extraction
of protein from purified ground nut flour was carried
ot at different cake water ratio (1:8, 1:10, and 1:12),
shaking time {1, 2, 3 h) and pH 8.0, 9.0, 9.5 followed
by fltration, centrifugation and protein precipitation
at pH 4.5. The functional properties L& solubility,
water holding capacity, oil binding capacity, foaming
bility, di ibility, hility were d i
Crude protease extract from RAfzosporus
oligosporus and Aspergilius oryzae were produced
andosed for hydrolysis of protein in onder o improve
the fonetional properties. Process perameters for
preparation of protein isolate (95.0£1.5% protein)
from commercial groumdout cake is oplimized sa
cake water ratio 1:10, shaking time Zh at pH 9.5
followed by filation, centrifugation and protein
precipitation at pH 4.5, The protein suspension (16-
18% aolids) was spray dried to get free flowing
powder. The water holding, oil binding and foaming
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capacity of non-hydrolyzed protem isclate wes 1.12
+0.15, L84 £ 0.17 and 1.1 + 0.16 ml/g, which were

significantly increased to 1.55 + 0.02, 2.97 & 0.07
and 1.3% &+ 0.02 ml/g, respectively afler hydroly=is
with cride protease extract from Aspergillus oryzae
(Table 8). The protein solubility of hydrolyzsd
protein sample wes increased up to 0% I water at
pH 6.0 against 9.6% for control, Dispersibilty and
wettability were also sipnificantly improved after
hydrolyzis with fungal protease extract. The ability
of growmdigt protein isolate to be fimetional ig

B gl o il B | wd

primarily due to their sohuble protein contents. The -
solubility of protens can be ncreased by enzymatic Fig 24. Solubility of groundmut protein isolate at
hydrolysis as evident from the results (Table 9, fig. different pH as affected by hydrolyie.

24). Hydrolyzed peamit protein (fig. 25) showesd
better functional properties, particularly, solubility, water holding and oil binding capacity and would be
suitable foruse in products like meats and sausage.

Table 8. Effect of hydrolysls on fimetional properties of gromndnat protein isolate

Sanple WHC (mlg) OBC (ml/gm) FC (ml®) Disperaibdlity (%) Wetiability
(8.1}
Control 1,12 £ (k5 LE7 L0104 1.14 & 006 26,89 % 1.63 19124
HAD 1.55 £ (L2 297007 135002 039+ 1.03 11.%+1.9
HRC 1,72 £ 0.01 2,94 3 0,05 L1+ 0,03 410 144 13020

HAQ: Hydrolysed with cmde extract of Aspergiifur oryzse; HRO: Hydrolyzed with crude extract of Riizosporus
ofposporis; WHL; Witer holding capacity, OBC; Odl binding capacity, FC; Foaming capacity

Table 9. Effect of hydrolyes on solnbility (%) of greandnut protetn lsolate at different pH

Sample pH
2 3 4 5 ] T | 2 i1}
Solubllity (%)
Costirol 92 58.7 271 7.9 0.5 54 185 493 7T
HaAD 654 434 1.8 352 §0.1 55.7 5.7 521 88.1
HRD 5885 50.1 325 438 5213 557 45.0 484 853

HAO: Hydrolysed with cmde extract of Agrerpilfue oryzee; HRO: Hydrolyeed with crude extract of Ridzosporus
oligosporus
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Crude protease extract from Aspergillus

Hydrolyzed groumdnut protein isolats

Pig. 25. Process flowechart for preparation of hydrolysed proundmmt protein isolate

Primary processing and valne addition of
peeudocereals

Alekshin Kndos SK, Mridol D and RE Gupta

Performance evaluation of gradery with modified
sereens for buckwheat grading

The mild steel screens of 3.5 mm diameter was
fabricated according to the requirement of the
machines sdopted for buckwheat grading namely,
pedal cum power operated air screen grain cleanes
cum grader and indented cylinder separator (fig. 26
and 27). Experiments were condncted to determine
the efficiency of the flat and circular screens in
separeling the buckwhest sceds and ketnel The

screen in air screen grain cleaner cum grader has
motion. These two motions In combination moved
the kernel down the screen and at the same time
slightly toss above the screen so that the mix of seed
and kernel i properly stirred. The buckwheat kernela
dropped through the screen opening by gravily and
collected at one end The seeds passed over the
inclined screen and collscted at the other end. The
grading efficiency given by this machine was
53.43% when operated by electric motor (1470 rpm)
and &3.82% during manual operation (60 rpm). In the
indented cylinder sepatstor, the horizontal rotating
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cylinder was made using 3, 5mmm screen and used for
grading. The mixture of seed and kemel was fed at
one end of the cylinder. Dus to gravity and
centrifugal force, the kemels dropped mto a trough
placed below the cylinder and the seeds flew through
the inclined cylinder and collectsd at the ssed outlet.
The efficiency in scparating the sceds and kemnels
using this cylinder was determined as 78.50% (at 60
rpm). The flat screen (3.5 mm round openings) with
horizontal oscillation may perform well at low
operating speed for efficient separation of
buckwheat seeds from the kernels.

Methanical behaviour of butkwheat (Fagopyrum
atcilenium) seed under compresdon loading

Fracture resistance of buckwheat sced was
meggured in terms of average compressive force,
seed rupture force and energy sbsorbed at different
mwoisture contanis ranging from 7.53% to 23.46% db.
Force and deformation curves were obtained using
Texture Analyzer by compressing single seed with
SMESF/25 probe. The results showed that the force
required fior inftisting sced crack increased from 0.39
to 0.57 kg, and the energy absorbed at seed crack
increased from 0.25 x10° to 1.23 x10” kgcm with
increase in moisture content from 7.53% 1o 23.46%
db. But the mupture force decreased from 4.6 10 2.29
kg, with increase in moisture content and the ropture
energy increased from 9.13 x10%to 10.18 x10° kg~
cm up to the moistre content of 14.94% db followed
by a decreasing trend with further increase in
mwisture comtent.

Graln amaranth cleaning

The pize of the Amarenth graon is less than lmm
BSS sieve no. 14 (xize of sisve opening is 1.201 mm)
which removed all the mud and trash materials and
BSS sieve no. 44 (size of sieve opening is 0,351 mm)
removed all the dust particles and powdered trash
materisls. Gmading of grain amaranth sccds was
achieved by uging BSS gieve nos. 18 and 30, Hence
for the development of cleaner cum grader for grain
smaranth seeds, the sicves with opening sizes 1.2
mm, 0.9 mm, 0.4 mm may be employed.
Development of psendocereal products
Buckwheat based extruded produets

Delulled buckwheat based expanded snack food
(fg. 28) was developed with maize, sorghum and
defatted soy floor. Extrusion was performed on co-
rotating twin screw extruder (7.5 hp motor, 400 V, 50
cycles, L-TSE model, Bagic Technologies Private
Lid, Kolkata) with die opening 3 mm. The process
parameters viz. dis head temperatare (100-120°C),
screw speed (275-325 rpm) snd feed mwisture
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content (14-18% wb) were oplimized using response
surface methodology, following Box-Benken design
(Tabls 10). Different experimental combinations of
extrusion process variables i.e. scrow speed (275-
325 rpm), die temperature (100-120°C), moistre
content (14-18%) were fried using a grain
fonmulation, consisicd of 40% buckwhest, 32%
maize, 20% sorghum and 8% defatted soy flour. The
results indicated that moisture content followed by
dic tempersture had the most significant effect on
expangion in diameter, bulk dengity, hardness and
toughness. On the other hand, total phenols,
antioxident activity and overall scocptability were in
turn gignificantly affecied by moistore content of the
feed material. The optimum operating conditions
using selective quality parameters for screw speed,
die temperature and moisture content were 315 rpm,
100°C and 14%, respectively, which indicated
54961 kg/m' bulk demsity, 84.410 N hardncss,
55513 Nm toughness with 5.176 expangion in
diameter, 5.176 mg/100g total phenols, 32.261%
antioxidant activity and 7.913 overall acceptability

thereby giving desirability 0£0.835,
Table 18, Optimized process parameters for

Antioxidant rich buckwheat based pasta

Process parameters for development of
antioxidant rich pasta (fig. 29) utilizing buckwheat,
whest and carrot following response surface
methodology were optimized. Different
experimsnisl combinations mvolving variation in
buckwhest flour from 20-40 g, carrot juice from 14-
30 ml and wheat flour from 60-80 g were designed
using Box-Benken design of experimemis. The
reaults revealed that pasta samples contaiming higher
levels of buckwheat and carrot juice were high in
total phenols and antioxidant comtents. On the other
hand, the samples with higher buckwheat content
were algo high in rehydration ratio and also took
minimum cooking time slong with low solid loss.
Optimization was done in order to mmalyze the best
experimental combination for pasta preparation.
Optimization revealed that the samples containing
40 g buckwheat with 80 g wheat flour and 14 ml
carrot juice indicated 306748 mg/100g total
phenols, 18.146% antioxidant activity, 421 min
cooking time, 3.69 rehydration ratic and 3.32 % solid
Ioas therelsy giving desirability of 0,886 (Table 11),

Table 11. Optimized parameters for buckwhent

bockwheat extrudates pasta
Paramebers o,:-l Deairability Parameters Optimized value Deslrabiiity
Camot juics (ml) 14,00
Screw gpeed (rpm) 315954
Tempersture (°C) 100.906 0.835 Buskwhest flour () 40,00 0.886
Moisture content (%) 14,00
Fig. 18, Buckwheat extrudates Fig. 29. Annmndmtnuhhmkwhut
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Baked amaranth product

Muffins were developed using flour of pearled
amaranth prain at 0, 20, 40, 60, 80 and 100% level.
100% wheat flour was kept as control (fig. 30).
Muffin properties such as moisture content, height,
colour, gas cell quaniification, semsory evaluation
and nutritional guelitizs were determined,
Incorporation of amaranth flour (20%) resulted in
64% increase in height and further increment in flour
levid decteaged the hidght of trmffin, Ash condett was
more at 20% level. Protein content increased above
the control sample in the omuffing with >20% level of
mauith Sour, Based on setsory malysis, 20% and
30% incorporation was found to be highly

acceptahle.

Fig. 30. Amaranth based muffins

Development of vegetable mixed-wadi making
Fystem

Bandeep Manm sud Deepilie Comwsmi

Quality characteristics of vegetable mix wadi
prepared from spinach and radish

Hﬁdinrbaﬂisapopulﬂmdiﬁnmlindjgenm
culinary item in many Indian dishes. Its typical
hemispherical -comicel shape is a sbong assthetic
component of the product. Tt is generally prepared in
rural areas using black pram (Phaseolus mungo)
pulse. Vepetsble mix wadi wes prepared by
incorporating apinach shreds at levels of 140, 20, 30
and 40 % in the wadi dough and the wadi samples
were analyzed for physical, muiritional smd sensory
atiributes. With increasing level of incorporation of
spinach (zhreds), the diameter of wadf increasad
whereas the height decreased (fig. 31); the bulk and
troe density both decreased and the colour of the
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wadi was also affected as evident by the decreasing
"L vahie of wadi samplea. Addition of spinach shreds
increased the moixture comtent of the wadi dongh and
reduced the proiem conient snd fat content in the
vegetable mix wadi. However, an itwrease in mineral
comtent was also observed which might be atiribirted

Fig. 31. Wadi prepared from spinach (shreds)
to higher mineral comtent in apinach than black gram.,

Radish based vegetable mix wadf (fig. 32) were
prepared by incorporating radish shreds at levels of 5,
10, 15, 20 and 25% and the fornmlation were
evaluated for physico-chemical quality
characteristics. The wadi samples were prepared
fromn 20 g batter each, The height (mm) and diameter
{mm) of wadi sgamples decreased from 23.64 mm and
33.20 mm in cootrol to 19.80 mm and 32.06 mm,
regpectively, The weight logs in drying wes also
higher in radish wadi {Fig. 32) than that in control.
However, the ttue density and bulk density increased
with radigh incorporgtion, The lighineas indicaded bry
L' value was higher for radizh wadi a5 compared to
that of control. The protein content of wadf samples

Fig. 32. Wud! prepared with mix vegetable (Radish)
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decreased from 24.94 % m control to 19.54% 1n 25%
radish weadi.

Design and development of Taro peeler

Sandesp Mann, BK Tyagl and Andl Dixit

A Tarp peeler was degigned and developed for
peeling of Taro. The machine was fabricated in the
ICAR-CIPHET Workshop, Taro pecling machine
condigts of five rollers having 102 mm diameter and
450 mm length each. The rollers are monnted over
shaft of 25 omm diameter. The main components of
the uymit are (1) peeling chamber; (2) power
transmission system (2) water spray system. The
bollow pipe frame of the machine was fabricatedina
rectangular shape to provide the sirength end
fimihess to the machine. The prototype iz 470 mm
wide, 750 mm long, %60 mm high and fabricated
with mdld steel square pipe 25mm x 25mm x 1.25
mr. The body was covered by uging stainlezs stea]
sheet of 0.95 mm thickness to avoid rusting. Five
tombets of 102 mm dimmeter brush rollers were :
installed in concave shape to enhance the effect of Fig. 36. Pealed tarc
friction. Conceptual design of machine is shown in . : . .

provision : rumiing the maching as shown in fig, 34, It receives
Bg i TSN DT e torque from 1 HP electric motor with speed of 1500
rpm. The drive system consists of belt and pulley
areangemet with mgxirmym machine speeds (3P) of
750 rpm. Moreover, variation in speed was achieved
Ty speed changer davice.

Different sizes of Taro (five kg, fig. 35) perbatch
werne put into the peeling chamber mamually. The
peeling at 100 rpm spesd gave the best result with
pecling efficiency nf 95% (fig, 36). Per batch pesling
takea about 1 minute for peeling with water
- : : . consumption of 1.25 litre. Peeled tero con be
Fyp 25 Thoe paciing madkine detye ransferred to the collecting container by opening
shutter of outlet chirte. The capacity of the machine
was foumd to be 200-250kg/h with peeling efficiency
of 95-97% with negligible breakage of taro. An
estimated processing time of thiz machine iz about
Imimuts/ Skg. The parfoomance test results are
encoureging in terma of lower energy and water
consumption and negligible breakage rate with good
pecling quality. The machine is cagy to uss, safe to
operate, casy o repair and eagy to maintain, low

Fig. 35. Taru available in market




operating cost, small in size, has low weight with low
noise and vibration.

Development of fat replacer & hydrocolloid from
pearlmillet and barley

Monika Sharma, DN Yadav and AK Singh
Heat moisture treated pearl millet starch

Heat moisture treatment (HMT) of pear]l millet
starch was carried out at three moisture levels (20,
25, and 30%) for two different treatment durations (4
& 8h) at 110 °C. The effect of HMT conditions on
colour values, functional, structural, rheological and
thermal properties was studied and observed that it
improves the functional properties of native pearl
starch (Table 12, 13). The moisture content and
treatment time of heat moisture treatment (HMT)
significantly affects all the functional, structural,

theological and thermal properties of pearl millet
starch. Dextrose Equivalent (DE) value was in the
range of 3.97-8.37 for all the heat moisture treated
samples. Modified starches with low DE are
potential fat replacers owing to good water binding
properties. It indicates that these samples can be
utilized as fat replacers as the DE value is below 10.
It was observed that HMT improves the resistant
starch content in pearl millet starch. The
gelatinization temperature of native pearl millet
starch was 62.59°C and increased to 84.05°C after
HMT at 30% moisture. Scanning electron
microscope studies showed HMT at higher moisture
level (30%) caused cavity on starch granules and
also induced some dents/holes on the starch granule
surface (fig. 37). Yield point and flow point of starch
gels also decreased after HMT of starch, indicating

Table 12. Functional properties of HMT pearl millet starch

Sample Resistant Deftlfﬂse Wat.er absorption Wa'ter solubility 0il a‘bsor.ption
starch (%) equivalent index (%) index (%) capacity
Native 241 0.00 208.66 5.96 131
20%, 4h 4.08 3.97 198.43 245 2,54
20%, 8h 4.97 6.73 214.97 3.00 2.39
25%, 4h 5.38 7.68 245.33 339 2.80
25%, 8h 207 5.67 240.67 1.51 2.40
30%, 4h 6.14 7.35 283.67 1.36 3.15
30%, 8h 7.07 8.37 266.67 1.85 2.70

Table 13. Colour values of HMT pear]l millet starch

Sample L a b Z Hue Chroma AE
Native 96.90 -0.27 2.00 89.59 82.44 2.02 0.34
20%, 4h 93.44 0.27 3.42 79.68 85.56 3.43 3.78
20%, 8h 92.33 0.44 438 76.05 84.30 4.40 520
25%, 4h 93.25 0.36 4.61 71.76 85.51 4.63 4.54
25%, 8h 91.67 0.75 4.55 74.42 80.57 4.61 5.91
30%, 4h 91.74 0.61 481 74.27 82.79 4.85 5.95
30%, 8h 90.31 0.89 5.48 70.49 80.76 5.55 7.55
Significance ddk k% dkdk k% *kk ddk dokk

34
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reduced gel ngidity, Hest motstore treaied (HMTd)
starch gels exhibited the phenomenon of
homogeneous deformation, spreadability and gel
acfincss, owmp to balanced ratio of clastic snd
viscous portion (fig. 38-41). HMT4d pearl millet
starch may find applications in heat processed food
a8 well as in frozen food products. Outcomes of this
rescarch will form the platform for future

Fig. 37. Scamning eleciron micrographs of native (a)
and HMTd pear]l millet gtarches, HMT-20
(b), HMT-25 (c); HMT-30{d)
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Fig. 38. Changes in (¢ (storage modualus) and G (loss
todulus) s & fanction of variable ateain for
native snd HMTd pearl millet starch gols
(3%)
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Fig.39. Chmgesin G (gtorage modulug) and G” (loss
maodulus) az a function of variable stress for
native end HMTd pear millet siarch gels
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Fip. 40. Relalionship between shear stress and strain

for native and HMTA starch gels (5%)
. i WSSy
» 7 =
A S
: \" 3 shie |

\\\.
< e T

Fig 41. Visco-elastic behaviour of native sand HMTd

etarch gels (5%) a8 s fimction of frequency
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investigations amdl applications of hest moisture
treated pear] millet starch in food industry.
Chemically modified pesr]l millet starch
Chemically modified pear] millet starch using
octenyl succmic anhydride with variable incubation
tmne of 2, 3, 4 snd 5 howrs. The samples were
chemical properties (fig. 42-43). The peak viscoaity
varied from 4757 to 5409 cP for the OSA sterch

samples. Pasting temperatore varied from 67.8 to
763 °C. The degree of substitution varied from 0.018

to 0.0216. Oil ebsorption capacity renged from 2.37
to 2.66 g/g. Chemical modification also increased
the resistant starch coment of pearl millet starch

(Tuble 14).
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Fig.42. Changes in (¢ (etorage modules) end G* (lose
modulus) as a function of variable strain for
native and O3 A modified peat] millet starch
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Fig.43. Visco-clastic behaviour of native and OSA
modified pearl millet starch gels (5%) as a
function of frequency

Development of tavte enhancer weing mustard
protein isolate

(Divizional Activity)
8K Tyagi, Sangita Bsmeal and Moniks Sharms

Process protocol for de-hulling of mmstard seeds

Mustard/ mapeased is one of the major oilseed
crops of India. Most of the musterd seeds arc uaed for
oil extraction in Ghamies or expellers. In the
traditional processzing of mmstard/ rapesesd, the
material 18 crushed without dehullmg, The hmll
imparts dark color and contribides high amount of
crude fiber {27%) in the meal. The dark color cake
fnds very limdited use In the food/ feed purposcs

gele (5%)
Table 14. Functional properties of O8A pearl millet starch

OAC RE D3 BE
Mative 2.407H0.029 2 48-4H0.0558 0.00 0.00
OSA2H 2.602:0,015 13.28+1.178 (.01 3,00 79.28+1.308
DEAIH 26160506078 12.3540.176 O0208-H0. (003 00,5841 .33
ORAAH 2,520,061 10,36440,744 (021300001 52,6140, 435
DEASH 2674017 117240 149 002310 0001 093.9140 4315
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(Bell, 1984). Thercfore, cfforts were made fo
develop a method for dehulling of mustard seeds.
The mnstard seeds wars promnd either coarssly or
fincly. Coarse grmding using mortar and pestle (Gp.
44a) and fine grinding using Sujata mixi grinder (fig.
44b) was done. After grinding the seeds wers boiled
with water for about 15 min This mixture was
incmbated for 24 bre, the light holl scttles at the
bottom and de-hulled seads form layer above the hull
as shown in fig, 45, After this the de-hmlled sced
powder was scparated by slowly sieving out wsing
1.8, mesh 100. The wet de-hulled zeed powder was
spread and dricd in a tray (fig. 46). Coamscly grinded
sceds have better dehulling efficiency of 73.5% as
compared to 65% efficiency of the fine grinded
soeds,

@a

Fig.44. Mustsrd sceds grinded using &) mortar and
pestlo and b) Sujatamixi grinder

Wolar loyer oombuin
Allyl -icothiscynnse
(Alphatic form)

- Debulled muriaed
taandly

Fig. 45. Mustard seeds
soaked n water
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Fig. 46. De-hmulled musitard flour

Process protocol for de-halling of mustard cake

For de-hulling, mustard cake was prinded ueing
Sujein mixi grinder ag grinding was foand to be
difficult using mortar and pestle (fig. 47). For de-
hulling, the boiling and soaking method as described
in previoug section for de=hulling of mustard seeds
was tried Unlike previons results with coarzely
grinded seeds, this time 8 bomogencous mixture of
mustard hall and de=holled muostard cake powder was
obtained SBo, sieving mefhod was tried to separate
hull. The grinded mustard cake was smieved
sequentialty guing 1.8, mesh 30 and 52, The rustard
cike powder along with some hull waz obtained in
the pan. Much of the mustard cake hull (fig. 48a)
from the msterd cake aced powder (g, 48b) was
separated by this method The recovery of low hall
mustard caks powder was found to be 52.73%. The
fractionation snd recovery efficiency of musterd
cake powder ia showsn in Table 15.

Hig 47, Mustard cake after third pass and Grinded
Mustard cake
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Fig.48. =) Low hull and b) High hull fraction of
mmustard cake

Table 15. Fractionation of mustard cake powder
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through the perforation along with the flow of
water.

Potato pecling machine consists of abrasive
roller with 353.6 mm diameter and & gieel drum
having 487.7 mm diameter and 956.2 mm long
each. The roller is smrrounded with stee] drum and
both rotate in oppesite direction. The frame is
fabricated in a rectangular shape to provide the
sirempth and stebility to the machine. The
protetype 18 6604 mm wide, 1143 mm long,
11928 mm high and fabricated with mild steel
angls iron 40 mm x 40 mm x 5 mm. The body was

SNa. Samplo ‘Welpht EfMidency of
(gm) reswvery (%)
1 Mustard cake powder 1650 100
A Low Il fraction of nmstard cake powder B70 52.73
(mmyierd cake ficur)
3 High ]l fraction of Mnatand cake on 272 1648
mustard caloe powder 1.5 mexh 30
Mnzterd cake on 470 2848
118 mesh 52
4, Fines and wastags 33 230

Production of potato flour and starch and its use
for prodoct diverslfication and valne addifion

SK Tyagl, RK Gupts, Mridula D, Sandesp Mann znd
Chandem Solonkd

Development of potato pecler eom washer

For processimg of potatoes in any foom, peel
removal ia an importent unit operation. Hence, a
power operated potato peeler two in one in action
(fg. 49) was desipned and developed by ICAR-
CIPHET for peeling and washing of potatoes, The
main components of the machine are (1) abrasive
roller (2) power transmission system (3) water spray
system (4) water lifting pump. The peeling drum
with protmsions on the inzide surface rotates and
detaches pecl from potatocs by shrasion. The
machine worka on the principal of sbragive peeling,
The water spraying unit washes the potatoes and
simultancously pecl is removed from the drum

covered by uemg m.s. steel 0.95 mm thick =nd
painted with enamel paint to evoid rusting. R
recaives torque from 1 HP slectric motor with speed
of 1440 rpm. The drive system consists of belt and
pulley arrangement with maximgm machine speeds
(S of 432 rpm. Moreover, reduction in speed was
achieved by larger size pulley.

Fig. 49. Potato peeler cum washer
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The machine is very efficient with very less water
consumption i.e. 6kg/liter. Peeled Potato can be
transferred to the collecting container by opening
shutter of outlet chute. The capacity of the machine
was found to be 400 kg/h with peeling efficiency of
97%. The machine cost around Rs. 50,000/~ along
with an electric motor. The performance test result
are encouraging in terms of lower energy and water
consumption and negligible breakage rate with good
peeling quality and is suitable for small scale
processing of potato chips and other products.

Physicochemical characterization of safflower ofl
using supercritical and solvent extraction

(Divisional Activity)
Manju Bala and SK Tyagi

A study was undertaken to optimize the
extraction of safflower seed oil by using supercritical
carbon dioxide. Response surface methodology was
used to evaluate the effects of the process
parameters, namely extraction pressure, temperature
and static extraction time on the yield of safflower
seed oil. The lincar term of pressure, followed by the
quadratic term of pressure, had significant effects on
the oil yield (p <0.05). Optimum yield of safflower
seed oil from the mathematical model was predicted
to be 26.78% on dry weight basis under the
conditions of pressure 449.2 Bars, temperature 80°C
and static extraction time of 75 min. Colour, acid
value, saponification value, induction time of
safflower seed oil extracted using supercritical CO,

were compared with that obtained by Soxhlet
method. Minor differences were found in all the
studied parameters of the oils extracted by the two
methods. Acid value of oil extracted using
supercritical CO, was approximately 24 times lower
than the value obtained for the oil from solvent
extraction (Table 16). However, a slightly shorter
induction period was recorded for the supercritical
CO, extracted safflower seed oil as compared to the
solvent extracted oil at all the studied temperatures
i.e. 120°C, 140°C, 160°C and 180°C.

Extraction of bioactive compounds from
safflower defatted seed meal and utilization in
food matrix

(Divisional Activity)
Manju Bala and Deepika Goswami

The present study was undertaken to optimize a
procedure for extraction of phenolics from safflower
defatted seed meal using response surface
methodology (RSM) and assess its antioxidant
potential. The response surface methodology by
applying Box—Behnken design was used to optimize
and evaluate three independent variables;
temperature (60-80°C), solvent concentration (50-
80%), and extraction time (1-3 h) on the extraction
yield, total phenolic content and DPPH radical
scavenging activity of the extract. Minimum
concentration of extract to inhibit 50% activity of
DPPH was calculated. RSM was applied, and the
coefficients R?, adjusted R, standard deviation (SD),
Mean, and CV% were computed.

Table 16. Comparison of physicochemical properties of hexane and SCFE extracted safflower seed oil

Parameters Hexane Extracted SCFE Extracted (P:450bars, T:80°C,
static extraction time:75 min)
Oil (%) 24.28 26.62
Colour Reading 16.90 14.40
Saponification value 188.00 185.98
Peroxide value (meqv./kg) 9.78 8.04
Acid value (%) 1.77 0.73
Induction time (h)
at 120°C 0.49 0.40
at 140°C 0.20 0.05
at 160°C 0.16 0.03
at 180°C 0.03 0.02
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The results obtained for yield (Y, %), phenolic
content based on dry weight of the extract (Y,
gGAR/100g extract) and DPPH radical scavenging
IC,, (Y,, pg/ml) were in the mange of 10.8-14.25%,
12.62-19.91 gGAE/100g extract, and 83.0-122.0
pg'ml, respectively. Analysis of variance (ANOVA)
showed that the resnltant second order polynomisl
model adequately represented the experimental data
with the coefficient of multiple determinations (R")
for the responses of phenclic content and DPPH
radical scavenging IC,, yields being 0.888 and 0.924,
respectively.

Response surface analysis

The best way to vismalize the effect of the
independent variables on the dependent ones is 10
draw surface response plots of the model, which
were done by varying two variables within the
experimental range and holding the one constant at
the central point. The results showed that significent
models were found for the two dependent variables
phenolic content based on dry weiglt of the extract
(Y, BGAB/100g extract), and DPPH radicel
scavenging [C,, (Y,, ug/ml). In present model, yield
(Y, %) of the extract showed minor variations under
different conditions and was not affected
significantly. However, quadratic effect of
temperature and mieraction effect of temmperature
and percentage of solvent gignificantly affected the
yisld of extract. The variable with the largsst effect
on the phenolic content was the quadmtic term of
temperature (p<0.01). All quadratic effects as well as
interaction effect of percentage of solvent and time,
also significantly affected the phenolic content
(Table 17). The results revealed that in linear terms,
only temperature had the significant (p< 0.05) effect
an the phenolic content gGAE/ 100g extract (Y))
responss as compared to other independent variables
studied. However, the variable with the largest effect
on the DPPH activity (IC,) was the linear term of
temperature (p<0.001).

Multiple regression coefficients wers
detemmined by the least-squares technique in order 1o
predict quadratic polynominl models for the tested

responss variables snd the repression equstions were
obtained aa shown below:

Y, =+13.18-065T-0.16 C-0.081t-040TC +
0.16.Tt- 1.09Ct+0.38 T°-0.80C" - 0.42¢

Y,=+1341+135.T-0.11C+048t+087 TC +
0.79Tt+1.37Ct+243T+1.56 C- 1431

Y,=+l01.67+1646T-2.25C-0.041 t+ 2.00 TC -
0ALTE-L17CH+ LI2T+1L.71C+2.791

and regression cocfficients have been shown in
Table 17.

Fig. 50 rcpresents response surfsce plots
showing the effect of percentage of solvent used and
temperature. The resulis showed that by increasing
the tsmperaturs snd solvent fraction, total phenolic
condent decreased. This could be due o the
degradstion of polyphencls and decrease in the
polarity of solvent at higher temperatures.

IC,, is the concentration of extract which is
required to fnhibit DPPH ectivity. For the exttact to
be more active IC,, should be low. The more potent
the antioxident activity of the extract, less ia the IC,
value, From 8 3D surface plot (Gig. 51), it was
observed that radical scavenging ability decreased
with the increase in temperature in these parameters,
and the percentage of inhibition of DPPH radicals

gtarted declining, Table 17 represenis that all
quadratic effects and interaction effect of

. ‘-WJM-J' .

Lal

Fig. 50. Surface plot of the phenolic content gGAE /
100g extract (Y2) as a fanction of temperatare
and percentiage of solvent
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Table 17. Regresdion coefficients of the fitted quadratic equation and standard errors for the yield of
extrart % (Y1), pheaolic comtent gGAES 100 sxiract (Y1) and DFPFH activity 1C S0 pg/ml

e
coefilclomt Regreasion Stamdard  Regressiom Sandard  Regremiom Etandard
eocfficlont error coeiifl sl errar coefficient /FTOr
By 13.18 038 13.41 0.51 101.67 2.26
Lineer
By -0.55 0.3 1.35* 0.4 16.45%* 1.78
By 0.16 0.3 0.11 0.4 -2.25 1.78
B 0.081 0.3 0.48 0.4 0.041 1.78
Quadatlc
Bu 0.38 042 2.43%* 0.56 112 2.46
B., 08 0.42 1.56* 0.56 L.71 2.46
B, 042 042 -1.43% 0.56 279 2.46
Interaction
B 04 043 0.47 0.57 2 2.52
Bo 0.16 0.43 0.79 0.57 04l 2.52
Pa -1.09% 0.43 137" 057 -1,17 2,52

*p < .05 *4p < 0.01 **¥p < 0.00L. B, is & conztant, B, and B, wre the Hnear, quadrutic and interactive coofficierds of the
Optimivation of extraction conditions

i Rezponse optimization was conductad to predict
the optionm levels of mdependent varisbles lcading
to the desired response goal The mmerical

P arca was predicted 1o be obtsined by extraction at the
combined level of temp. (60°C), solvent percentage
(80%) and sxtraction time (2.7h) with desirability of
0.700. The comcsponding predicted responsc valuca
based on the final model for, the yield of extract,

Fig. S1. Burfice plot of the DPPH aitivity IC, (ugmly ~ Poruel comtent and IC,, value were selected as
VYY) ae-w Damiliom-of i optimum 12.50%, 15.09 g GAE/100g extract and of
perceniage of solvert 84.61g/ml.

temperatore and percentage of solvent had

significant effect on DPPH radical scavenging
activity IC,, (Y.)-

ol
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Utllization of peanut cream for preparstion of
mayonnalse

(Divixlonal Activity)
Swat Sethi

After the extraction of peanut milk, the co-
product ie. pesnut cream was utilized for
preparation of meyonnaige (fig. 52 and 53). The
pearut cresm at the level of 10%, 20%, 30% and 40%
was replaced with peamut oil in the method of
preparation. The formmlations were prepared with
the following ingredients: peamut oil and peamut
cremm, cgps, vinepar, aslt, supar, mustard powder
prepared using a household blender at constant
speed. First, the aqueous phase mgredients were
mixed for 2 mingtes and then slowly peamat oil and
peamut cream was added with continnous blending
for 3 minuies W order to form 8 wmiform cmulsion. To
stabilizee the emulsion, siabilizer was added at the
rate of 0.2% and blended for 1 mimte. The quality of
mayomaisc was stndied In terms of free fatty acida,
peroxide value and emulsion stabsility, The fires fuity
acids and peroxide value of mayonnaise was found to
be 0.51% and 2.032 meq/kg fst with a thermal
creaming value 0f9.32%.

Fig, 52. (3) Peanut cream, (b) peanut cream mayonnaise
Development of oat-peanut based milk alternative
(Divisional Activity)
Swati Swihd
Cow milk allerpy, lactose imtolermee, calorie

concern, prevalence of hypercholesterolemia, trend
towards vegan dists has influenced consumers
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Thelied peanniy

Deying it cobined dryer at
HCheHin

[T
gkl of g wilh bl e

{irimting com oweking af o premare of 15 pai
b 1) inates g hoed woler b 15 {kemel - waier] e

Desdearieation mder ema

Flkroen miny fler g A-E

Mt ol gy, g,
g, nevstaed povder,
nck pepper wifh 2 bleader
for Y min,

Addiien of peast ererm
al penat o wilh
ot Dol e |

l

Adifitien of sinlefizer with Blesdling for | minate

l
Pount et i

Fig. 53. Process flow chart for preparation of
peamit cream mayonnaise
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towards choosing cow milk altematives. In view of
thiz demand, oat milk blended with peanut milk in
trials were conducted to prepare oat-peamit hased
milk alternative (fig. 54). Oats at a level of 1084,
20%, 30%, 40% end 50% were added to peanuot
slurry to prepare blended oat-peanut based milk
alternative. The flow chart for preparation of blended

Fig. 54, Preparation of oat-peanut based milk shernative

| Dehummg |

¥
| Beaktng in tap waeer for B-181 |

l

Dralinkwy saceas wachar aml
washing of grains with fircsh
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milk altemative is shown in fig. 55 For preparation
of milk altcrmative, caiz and peamuts were soaked
sepenwtcly for 8-10 hrs in tap waber of room
temperature.

The grains were then drained and washed with
with boiled water in a ratio of 1:5 (grains: water) and
transferred to & grinder cooker vesssl for
ginmltaneona grinding and conking for 10 mintes,
The shury was then sobjected to vacimum for partial
removel of beany favor. The extract was then
filtered through a filter press to separate okara, The
pH, acidity, total solids and azh coment of blended
milk sltcrnstive was found to be 6.82, 0.32%,
13.65% end 0.34%, respectively. Increased seitling
of solids or sedimentation was observed with
increase in the level of cats in the blended milk
alternative owing to ita high sterch content however,
addition of oats reduced the occurrence of beany
flavor,

| #hallad peamats |

Dvying in enbinot dryer
B0 A 34 b

| Bemeral afskia |

Seaking in tap water fer 8-18 1

*

Deruining exeess waber mod waskdng of
praiea with Proah wcer

i

Miixkng of scaked ontn and peammis
duslired ratio

Grinding rum exoking ot » pressm of 15 pel fer 10
veiim i ooy Tonillond wartier drs 128 (gwurive: wobe] raids

!

Illndmurhliu-ﬁrumnl

4

Flitration natug fitar pras ——n-

I ﬁl-wl

I Dd-unltml

Fig. 55. Process flow chart for preparation of oat-peamyt based milk altemative
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HORTICULTURAL CROP PROCESSING DIVISION

Development of process protocol for de-bittering
ofkinnow juice
Sunil Kumar, Ramesh Kumar and PC Sharma

Purification and characterization of limonoate-
D-ring lactone hydrolase

Kinnow mandarin (Citrus reticulata) is one of
the major citrus fruit crops of India with an annual
production of over 0.5 million metric tonnes., Its
fruits are mainly consumed as fresh in the form of
juice. But the development of delayed bitterness is
the major problem in its processing which is caused
by the development of limonin. During juice
processing and storage, an enzyme (Limonoate-D-
ring lactone hydrolase mainly present in seeds),
catalyses the conversion of limonoate A-ring
lactone/LARL (a non-bitter precursor) to bitter
limonin in acidic condition of juice, resulting in
delayed bitterness of extracted kinnow juice. Thus,
an experiment was carried out to know the basic
biochemistry of enzyme LDLH in development of
delayed bitterness in order to remove bitter
compound from the processed juice. The purification
process comprised sequential preparation of crude
extract, saturation by ammonium sulphate and
molecular exclusion chromatography using seralose
CL-6B. The entire process progressed as given in
flow diagram (fig. 56).

Preparation of crude extract of limonoate-D-
ring-lactone hydrolase enzyme (LDLH): Kinnow
seeds were extracted from kinnow fruits after their
juice extraction, washed, dried under shade at room
temperature, packed in LDPE bags and stored at
ambient and dried place until their intended use. The
enzyme was extracted by doing slight modifications
of the method adopted by Breska IIT and Manners
(2004). The seeds were ground in 0.1 M Tris (pH 8.0)
extraction buffer containing 1% NaCl and 3%
polyvinylpyrrolidone (omitting use of sodium
dodecyl sulphate). The resulting broth was placed in
a shaker (150 rpm) for 3h and filtered through two
layers of cheese cloth afterwards. The extract was

Extraction of kinnow seeds

Grinding [0.1 M fris extraction buffer (pH 8.0);
PVP (3%) and NaCl (1%)]

Shaking for 3 h (150 rpm)
Filtration (2 layers of cheese cloth)
Centrifugation (1 h; 7000 rpm)
Filtration (grade-4 filter paper)
Crude extract of various soluble proteins

Ammonium sulphat! saturation [25-85%;
kept undisturbed for 5 h; centrifugation,
collected residue and dissolved in 0.1 M tris (pH 8)]

Dialysis using semipermeable membrane
[0.1 M tris (pH 8)]

Molecular exclusion chromatography
(seralose CL-6B)

Collection of eluent and scanning for
LDLH activity (purified enzyme)

Purified enzyme

Characterization of purified enzyme

Fig.56:Process flow chart for purification and
characterization of limonoate-D-ring lactone
hydrolase enzyme

centrifuged in a refrigerated centrifuge at 7000 rpm
for 60 min and then supernatant was filtered
sequentially through bloating paper and grade-4
filter paper. Total soluble protein from a lot of 1.5 kg
of kinnow seeds was found to be 60440.6 mg for
crude extract. The initial specific activity in crude
extract was 7,644 units/mg protein,

Estimation of LDLH: High pressure liquid




chromatography/HPLC (Maodel: D-2000 Elite:
Make: Hitachi, Japan) consisted of reverse phase
C1E cohoon and diode array detector was used for
estimation. For LDLH enzyme, 520 pl of Tris buffer
(0.1 M; pH 8.0), 50 ul of 40% acetonitrils, 400 pl of 2
extract wene mixed thoroughly and incubated at 37°C
in a water bath for a defined tims. After completion
of teaction, 20 pl of 0.25 M EDTA was sdded to the
reaction mixture. A control containing all the above
except enzyme was alzo run simultanscusly and 80
pl of each (control and reacted) fed for HPLC
analysia. The decrease in limonin concentration was
monitored at 210 nm at a flow rate of 1 ml/min
through diode srmey detector (DAD) (Fig. 57). The
peak arca were quantified and converted to ppm
using imonin standard corve and expressed in ppm
of limonin degraded/min.

Fig. 57. LDLH cstimation by HPLC

Ammoninm puiphate saturatipn of Hmonoate-D-
ring lactone hydrolase: The crude extract prepared
g8s sbove was mubjected to precipitation with

e A
Oy ey —

smmonium sulphaie, Based on the prelminary
standardizations, the crode enzyme was subjected to
0-25% (NH,),80, saturation, left for 5 h undisturbed
and centrifuged at 7000 rpm for 40 min. The
precipitats was discarded as it had negligible LDLH
activity and the resulting supettntant wea brooght to
85% (NH,),50, zaturation. The precipitate collected
after 5h by centrifugation (7000 rpm, 40 min) had
enough LDLH activity. The 25-85% fraction was
dissolved in minimum amount of Tris buffer (0.1 M;
pH £.0), reduced vohume camodically and dialyzed
for 24h against the same udffer with repeated
changea of buffer while the supernatant left afber
85% (NH,),30, saturation was sobjected to 100%
{NH, )50, saturation. The broth was left tmdisturbed
for 5h and centrifoged at 7000 rpm for 40 min. The
The dialyzed fraction (85% saturation) having
highest LDLH activity (Table 18) was concentrated
Ty osmosis agamst sclid sucrose and was further fied
for molecular exclusion chromatography step, The:
specific activity (19.67 units'mg protein) was
highest in 25-85% saturated fraction with a fold
prrification of 2,37 and an pverall yield of 19,.24%
(Table 18).

Thus, the 25-85% frection was selected for
further purification. The total volume of this fraction
was 1026 ml, so was concentrated via osmosis using
solid sucrose; dialyzed agumst 0.1 M Tria affer (pH
8.0) using semipermeable membranes for 24 h with
slow and constant stirring with repeated changes of
puffer (Gg. 588, b). The ssmple was concentrated by
oamogia and loaded onto seraloge CL-6H column,

Table 18: Ammozium saiphate activity prefile of enzyme limonoate-D-ring lactone hydrolase

Ammgwium muiphate  Total Total Total Specitis Foald Yield
antoratiem volomne probein activity activity purification (%)
(i) (mg) (mnitz) (mnity/mg
protein)
0-25% 637.0 287924 7955.2 3.62 047 628
25-8¥% 1026.0 4445.7 &8236.0 19,67 257 19.24
B5-100% 435.0 103%.3 4923.3 4.74 .62 LO7
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Fig. 58; (8) Dialysis membane (b) Process of dialysis

{c) Molecular exclusion chromatography
Molecular exclusion chromatography uning
Seralose CL-6B: The osmotically concentrated
fraction of st=p 2 waa loaded onto a Seralose CL-6B
(1.8 x 22 em) column (pre-equilibrated with 0.1 M
Tris buffer (pH 8.0) for 10 h (Fig. 58c). The enzyme
waa choted with ssme buffir at 4 flow vate of 25 ml/h,
The fractions of 5.0 ml each were collected, analyzed
for protein (280 nm) and for LDLH activity via
were concentrated nging sucrose {osmoszis) and nsed
as purified LDLH enzyme. The concentration of
protein at every step wae determined by the method
of Bradford (1976) using bovine serum albumin
{BSA) as standard while LDLH eatimstion at every
step was pexrfonmed sa given instep 1.

The elution profile of LDLH snryme and the
distributicn of proftcm on scmlose CL-4B column
chromatography are shown in fig. 59 The LDLH
activity was pregemt in fraction number &8-82.
for further cheracterization. The summery of
LDLH are given in Table 19, The LDLH was purified
gbout 74.11 fold with 5.02% yield. The apecific
activity of purified LDLH was 566.52 units/mg
protein {Tabls 19).
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Fig. 59 Ehtion profile of Limomoste-D-ring lactone
hyddrolase on Seralose CL-68 cohomn

Determination of molecnlar welght of LDIH:
Molecular weight of the purified enzyme was
determined by molecular exclusion chromatopraphy
on & Seralose CL-5B column, The molecnlar weight
was determined uzing a plot of v./v_vs. log molecular
weights of standard proteing (Whitaker 1963) where
V, iz the elution volume and V_ ix the void volume.
The enzyme LIYLH ehiied at 350 ml via Seralose CIL-
6B column chromatography. The molecular weight
of purified LDLH s determined by molecular
exclusion chromatography was foundto be 224 kDa,

SDS polyacrylamide {disc) gel clectrophozcais
(PAGE) was performed aa per the procedure of
Laemmili (1970) to find out the subunit composition
and molscular weight of LDLH, The samplea wers
loaded onto 4% stacking gel at a current of 20 mA

Table 19; Summary of purification of enzyme limoneate-D-ring lactone kydrolase

FPrrificziism step Total Todal Tital Bpeciiic Fold Yiedd (%)

volmme protaim activity activity purification

{ml) (mg) (units) (umbtw'mg

prviein)

Crude extoact TR00.0 60440.5 458640.0 1.64 100 L0000
Ammoninm slphate 10260 44857 88236.0 19.67 257 19.24
saturation [25-85%a}
Molseular exchagion 13.0 40.7 230372 566.52 74.11 LA+
chromebography {Serloze




while the bands were resolved on resolving gel
(10%) ot corrent of 40 mA. The gela were stamed
nsing Coomasgie Brilliant Blue R250 and then
destained the excess dys. Fig. 60 is showingthe SDS-
PAGE profile of LDLH. The subunit moleculsr
weight of LDLH a3 judged by SDS-PAGE was found
1o be 45 kDa, thuos indicating that the enzyme LDLH
comprises of five subumits of equal molecnla weight
(45X5=225KkDa),

C BRECE e TR 1 Y R e

R e e

Fig_ &60: SDS-PAGRE of purified limonaste-D-ring
lactone hydrolase

Ultrafiltration of kimnow julce

An experiment on vlirafiliration of kit juice
was carried out at Division of Dairy Technology,
NDRI Kamal for removing bittering factors. The
nlirafitiration (Make: Millipore Pellicen) was cartied
out with hollow fikre membrane having molecular
woight cut-off 30 kDa at a temperaturs of 18-20°C.
The inlet presaure dus to peristalyis was 15-18 pei
and the flow rate was 110 ml/min. Permeate and
ratentats were collectsd and analyzed via HPFLC for
bitterness was found more in permeate (164 ppm)
while retentate was having naringin below tolerance
Tange {44 ppm). The limoon was however, below
permisgible level in both permeate and retentate (fig.
al1). Thua, retentate be treated az de-bittered
juice. The tolerance ranpe for monin snd naringin
are & and 50 prym, respectively.

Figﬁlf'mmofpemﬂemdmhm
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Development of a process for extraction and
niilization of low methoxyl pectin from clivos

fruliresidue
Sonil Kumar and Eamesh Knmer

Microwave asslgied exiraction of low methoxyl
pectin from citros fruit residoe

Pectin is widely weed in the food industty aa s
thickener, enmlgifier, texturizer and stabilizer. It is
usually added in jams and jelliss as a gelling agent. It
has also been used ne 2 fat enbstitute in spreads, ice-
cream and salad dressings and i3 a part of achable
dietary fibre. The estimated annual worldwide
production of pectin is 7,250 metric tons,
approximately 6054 of which is prodoced from citrus
fruits. The commercial process of pectin extraction
till date uses imorgrnic acids like HCI, H.SO, and
boiling etc., which consumes a lot of non-renewable
energy and the indusiriel acid effluenty pose problem
of wasie water disposal and canse environmental
pollution. Use of harsh chemicals destroys the nature
of pectin/ low methoxyl pectin (LMP). Thus, i order
to develop a protocol for pectin extraction without
using harsh inorganic acids, an experiment was
conducted to extrect pectin from kinnow
peeliresidue left after juice extmaction using
MICTOWEVE SIETEY.

Fig 62 Fignee showing precipitation of pectin from
citrus crude cxiract

extraction was conducted at 910 W for exiraction of
low methoxyl pectin from kinnow peel under acidic
conditione (pH 2.0) using HCl (marked as
control/T1) foxr 20, 40, 50, B0 and 100 min, Time
treatment of 20 min was insufficient for pectin
extraction while the pectin yield and sppearance
were good at &0 min of incubedion time, The reyidus
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to solvent ratio varied with time of treatment. The
ratio was 1:10 for 20 min; 1:15 for 40, 60 and 80 min
while 1:20 for 100 min. In another two experiments,
a pre-treatment step was introduced before
microwave extraction. Here, the citrus residue in
water was treated with degradative enzyme for 2 h at
40°C; one was acidified using citric acid (T2) while
the second one was kept neutral (T3). All the
treatment combinations were used for pectin
extraction using microwave at 910 W for 60 min of
incubation time. After microwave extraction and
cooling, the pectin was precipitated from the broth
using ethanol, drained, dried in cabinet dryer and

stored for further quality analysis. The yield of
various treatments is given in Table 20. The yield
was 8.2+1, 11.0£1 and 11.11, respectively, for T1,
T2 and T3. The per cent increase due to enzymatic
pre-treatment was 34.1 and 35.3% for T2 and T3
compared to control {Table 20). Fig. 63 is showing
the process flow chart for microwave assisted
extraction of low methoxypection from citrus fruits
residues. Further experiments are in progress for
standardization of alternate way of pectin extraction
by avoiding harmful chemicals. Fig. 64 shows the
pectin obtained from various treatments. The quality
analysis is under progress. The process protocol is
givenin Fig. 63.

Table 20: Per cent yield of variouns treatments during microwave assisted extraction of pectin from kinnow
peel (dry wt. basis; 910 W and time of incubation: 6{ min)

Treatment Description pH Pectin yield % increase in
code (%) yield
Tl Control ( HCI) Acidic (2.0) 8.2+1 -
15 Enzymatic pre-treatment + Acidic (2.0) 11.0+1 34.1
citric acid
T3 Enzymatic pre-treatment Neutral (7.0) ksl 353
Collection and washing of citrus residue
Drying
Powdering
Soaking in water
Acidification (optional) l Enzymatic degradation {optional)

Microwave extraction (Different optimizations in progress)

1

Cooling
Precipitation
Rinsing of pectin for further clarification
Drsiing

Storage

Quality analysis
Fig. 63: Process flow chart for microwave assisted extraction of
low methoxyl pectin from citrus fruit residue
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Fig. 64: Visual appearance of pecting extracted firom different expesrimends (A) T1 (B) T2 (CY T3

Development of process technology for browning
inhibition, novel produoct development amd by
product utilization of pear

Baniesh Ko, PO Sharms and Sonil Konar

Microwave pretreatment for browning inhibition
of pear juice

Effeet of mmicrowsve porwer at 90, 270, 450, 720
and 900W for 20-180 seconds was investigated for
expanding its application in juice processing
indusiry. It wes chserved that microwsve treaiment
improved the colour of freshly extracted pear juice.
The brightness (L* valus} of pear juice increased
with the mcresse i the power level and time of
exposure to electromagnetic radiations. Howewer,
extended microwave treatment {beyond 120s)
resulied m derk coleared juice due to cxcessive
enoking, Purther, I.* values firat increased and then
decreazed when pear juice waz obtained from the
material treated with higher power level of 720 or
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Fig 65. Effect of microwave radiation on PPO activity
of pear

900 Wetts even for 1208, The juice processed from
the pears treated with 720 Watts for 100 seconds
exhibited the highest L value (41.13). Increased
microwave radintion resulted in @ progressive
decline in PPO activity of pear material and reached
8 minimum of 32 mite with 720W for 120 seconds
(fig. 65) which i3 spproximately 8% of the initial
valie and was at par with microwave power level of
900 Watts for 100 or 120s. This indicated that
migrowsve pretreatment could be used a8 an
altemative techniqme for prevention of enzymatic
browning in pear juice processing.
Enzymatiz Hqnefaction of pear pulp

Juice vield i¢ one of the most imporiant
parametery in food procesying, Howewer, peer is
difficult to process by mechanical mean due to its
extremsly hard texture. Theesfore, effect of different
enzymatic treatmenty wiz, pectinase, cellulase and
macerozyme each at 0.10 and 0.20% were assessed
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i
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Fig 66. Liquefaction of pear pulp with different enzyme
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to improve its juice yield and quality. The result
showed that enzymatic treatment caused significant
improvement in yield of juice and maximum juice
yield was obtained by treating the fruit mash with
pectinase whereas maximum TSS and phenol
content was found when the fruit mash was treated
with cellulase. Average yield of pear juice was
recorded to be 67-68% and this yicld was increased
by 15-20% due to enzyme action, irrespective of
their incubation time, temperature and concentration
(fig. 66). Among different enzymes, pectinolytic
enzyme treatment of pear pulp resulted in maximum
recovery (88.34%) of juice with lowest viscosity (94
cP). Cellulase treatment reduced the pulp viscosity
by only 20-40 % and yielded very low juice recovery
even with the elevated enzyme concentration (0.20
%) and extended incubation period (240 minutes).
Thus, enzymatic treatment of pulp can be an
important tool for liquefaction of pear fruits.

Optimization of process condition for
preparation of clear pear juice

Pear pulps treated with different enzymes
(pectinase, cellulase and macerozyme) at the
concentration of 0.05, 0.10, 0.15 and 0.20% were
incubated at 30, 40 and 50°C for 0.5-4.0 hr in BOD
shaker at 150 rpm in order to determine their effect
on juice quality. The clarity of juice were
significantly affected by enzyme concentration,
temperature and time used for different enzymatic
treatments. In general, the time required to obtain a
clear juice was found to be inversely proportional to
the concentration of enzyme used at constant
temperature. The rate of juice extraction and clarity
increased with increase in enzyme concentration and
process temperature with maximum being recorded

with pectinase at all concentrations. However, high
incubation temperature (above 40°C) reduces the
enzyme activity and hence the clarity of juice was
decreased (54%) when the enzyme treated pulp was
incubated at 50°C. Longer incubation time increased
clarity values as enzymatic breakdown of more
pectin gave rise to higher clarity. Similarly, the juice
became more clear and transparent with the
increasing concentration and incubation time of
cellulase and macerozyme enzymes. However, best
results with respect to high juice yield (88%) and
clarity (91%) was obtained when the pulp was
treated with 0.15% pectinase enzyme and incubated
at40°C for2.5h.

Pear juice quality as affected by fruit storage

The impact of fruit storage on the quality of pear
juice was assessed. Both clear and cloudy juices
were prepared from fresh and stored fruit (4°C). Pear
storage for two months slightly reduced the juice
yield as compared to juice extracted from freshly
harvested fruit (Table 21). However, total soluble
solids were found to be more in juice processed from
stored fruits as compared to fresh ones. Fruit storage
resulted in decreased acidity of fruit juice. It was also
observed that clear juice retained more total solubles
over its cloudy juice. However, cloudy pear juice was
characterized by higher total phenolic content than
the clear ones. Clarification results in 21-36 %
decrease in the phenolic content of pear juice.
Storage of fruits before processing resulted in a
significant increase of antioxidant activity in juices
which may decrease PPO activity during storage.
Thus pear storage does not affect their suitability for
production of both clear and cloudy juices.

Table 21, Effect of fruit storage on juice quality of pear juice

Storage period Juice type Recovery (%) TSS ('B) Acidity (%) AOC
(months) (mg/ml)

0 Clear £9.13 11.68 0.29 0.76

0 Cloudy 7132 11.41 0.33 0.10

2 Clear 87.65 13.62 0.28 0.82

2 Cloudy 69.91 12.22 0.30 0.12




Inhibition of pear PPO by radish extract

Pear juice undergoes browning during
processing, which is unacceptable to consumers.
Thus a study was conducted to examine the effect of
radish extract, a natural substance for inhibition of
polyphenol oxidase (PPO) and browning of pear
juice. Radish extract was prepared by extracting the
radish juice with equal quantity of water and its
effects were determined on pear polyphenol oxidase.
Heated extract was obtained by boiling the extract
for various times at 100°C. Results revealed that
fresh radish extract inhibit PPO activity by 27% and
while heated radish extract exhibited a higher
inhibitory effect on PPO (Table 22). This inhibitory
effect increased with increase in heating
temperature, time and concentrations of radish
extract. The extract heated for 8 minutes reduced the
PPO activity by 38% and further increase in heating
time had little effect on enzyme inhibition. Although
mechanism of enzyme inhibition by radish extract is
not clear but its utilization as natural food additive is
possible to prevent browning caused by PPO.

Table 22. Relative inhibition of pear PPO

Efficacy of processing method for pear juice
production

Pear juice was prepared by different processing
methods and the quality was evaluated in order to
have a suitable technique for quality juice

production. Among different methods, pulping
resulted in highest values for soluble solid (Table
23). Enzymatic extraction induced more acidic taste
to the extracted juices. Phenolic content were highest
when the fruits were processed with pulping method
followed by the conventional method. Pears had high
antioxidant capacity reaching the values of almost
twice with the enzymatic method compared to any
other method. Minimum antioxidant values were
recorded in the products produced by centrifugation,
Pulping method resulted in cloudy juice while
enzymatic process yielded clear juice indicating that
pulping method is not suitable until the product is
centrifuged as it results in juice with reduced colour
intensity.

Optimization of process condition for osmotic
dehydration of pear

Osmotic dehydration of pear slices was carried
out by using different solute concentration (50-
70%), process temperature (30-50°C) and sample
geometry (5-15mm) to optimize the process
condition for rapid dehydration and quality retention
of dehydrated fruits. The results showed that water

loss, solid gain, and weight reduction increased with
Antibrowning agent  Relative PPO activity (%) the increase in the solute concentration and osmotic
None 100.00 medium temperature while reverse was true with the
Fresh radish catvact 3821 sample geometry (fig 67). Maximum loss of water
Heated radish extract 77.18 occurred during the first 4 hrs of osmosis with
Citric acid 91.64 continuous lowering of fruit weight. Best results

were obtained when 5 mm slices were immersed in
70°B sucrose solution. Dehydration rate of pear was
further increased with the increase in immersion time
under all process conditions. It was observed that
temperature of the medium has increasing effect on
osmotic dehydration of pears. Water loss and solid

Table 23. Physico-chemical properties of pear juice extracted by different methods

Juice extraction Juice yield TSS ('B) Acidity (%) TPC (mg/lt) AOC
Pprocess (%) (uM/ml)
Conventional 59.56 11.07 0.31 261 1750
Centrifugation 68.56 1041 0.31 202 1364
Pulping 65.38 11.63 0.33 380 1747
Enzymatic 87.67 10.22 042 276 2967




gains wers recorded to be highest in the pears
proceséed at S0°C compared to those at 40°C,

Though higher process temperature seems to
promote faster water loss due to lower viscosity of

the csmotic medivm but i resultcd in non-enzymatic
browning of pear glices and thus a slightly lower
temperaturs of 40°C was recommended for
maeintaining the quality of pesr during osmotic
dehydration,

frnme r'i-tmtm'br her}
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dehydration of pear

Physico-chemical changes durimg osmotic
dehydration of pear

Effects of different process variables like zolute
concentration, process tempersature and immersion
time were studied on the nutritional quality (colour,
total phenol and escorbic acid content) of pears afier
8 h of osmosis. The result exhibited that ascorbic acid
content decreased with the increase in immension
time, solute concentration and process temperature.
Immersion time was found to be most important
factors affecting the total phenolic content. More
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Fig 68a. Effect of drying fempersiure on moisture
eveporstion
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than 60 % of the total phenolics were lost at the end of
the osmotic process.The highest decrease i total
phenolic was observed in the sample that was
immersed for the longest time (8 h) in the osmotic
solution due 10 leaching and negative impact of
oxygen. However, this loss was reduced by almost
50% when the immersion time was decreased to 2
hours. Colour of the product was the only parameter
that had a significent inctease during the camotic
process, denoting coloor imtensification. It was
found that redness (2*) and yellowness (b*) were
affected more 8 compared to their brightness (L*)
when they were treated in osmotic solution.

Effect of sample geometry on drying behavior of
pear

Effect of sample geometry (ring, cobe and slice)
and drying temperature (50, 60 and 70°C) was
studied in order to have & stable product with final
moisture content of 12-15%. The results revealed
that incressing the drying tamperature shorfened the
drying time irrespective of sample geometry (fig
G8a). There was rapid decreass in moisture during
first hours of cabinet drying st 70°C snd this
phenomenon was not observed when drying was
performed at lower tempermture, indicating that
drying temperature is an importsnt fsctor n drymg
drying was performed with cubic sample compared
o ring and slice ssmples due to their greater contact
arca during drying (fig 68b). Drying was very slow
whan slices were used as drying material and it still
retained more than 21% moisture cven after 14 hre of

Dy Do [ )
Fig 68b. Effect of sample geometry on drying behavior
of pear




drying. Pear ring took almost 11h to reach a moisture
content of 13% and this drying time was reduced by
3h when drying wes performed further with cubic
samples.

Effect of convective drying on quality of dried
pear

Cabinet drying (30, 40 and 50°C) of pear slices
was carried out in order to produce products with
superior quality to the traditional ome. Drying
propertics such s moisture, coloux, antioxidant and
tntal phenoly were determined. Drying temperature
induced an increase in a* and b* value due to NEB
reaction which turned the dried pears into more
reddish and yellow colour. Brightaess wvalue
decreased from 72 to 64 showing only a small
extemsion in dark colour during the first 4h of cabinst
drying compered to a* snd b* chromatic perametarns
which increased from 1.9-6.0 and 1B-30,
respectively with the drying process. Total phenol
decregacd with the drying time, however, oo
significant difference was observed between
different dryving temperatures {Tabls 24). Drying
also resulted in 50-66 % loss in snticxident sctivity at

the end of drying process.
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standardized Both mechanical and chemical
treatments were cvaluated with reapect to
biochemical and sengory properties of ber fiwit in tin
can. Mechanical treatment consisted of peeling and
decoring {(removal of stonc) of fruits while chemical
treatments comprised of preserving the firgit in sugar
syrup of different concentrations with and without
caleium treatment. The results showed that removal
of peel and stone imgroved the overall sensory
qualities (colour, appearance, texiore, taste) of
canned fruit. Unpeeled fruits were rated as
mmcceptable due to their excessive ghriveling doring

Fig 69. Carmed ber fruit with and without peeling

Table 24. Total phenolic and antioxidant capacity of pear during cabinet drying

Cahbinet drying time TP (mg/g.db) TAL {p mol/g.dh)

6'C e

Fresh pear 28 28 9.9 2.9

Dried pear: 1h 16 18 4.4 58

2h 1.3 1.6 3.1 4.9

dh 14 1.4 44 33

#h 12 11 313 31
Process techuology for ber canning storage (fig 69). Among the sugar syrup
ion, 40°B pugar sytup wea found best,

(Dividdonal Aetivity) =~ Sooeenimtion,

o L Increasing the syrup strength beyond 40°B resulted

The ber fruit is growm in arid and ssmi-arid
regions of the couniry and is rarely ufilized in
processing. Therefore, the process protocol for
preaervation of ber fruits (cv Umran) in tin cans was

m browning of canned product. Further, addition of
0.5% CaCl, to the sopar syrup mentdned the
fnmess of canned fruit near 10 its imitial valoe.
However, the difference in finmmess between CaCl,
treated and untreated fruits was not sipnificant. Thus,




a treatment combination comprising of decoring ber
fruits followed by lye peeling, filling in tin cans (401
x 411) and covering with hot sugar syrup (40°B)
containing 0.5 % CaCl, prior to exhausting, seaming
and proceaging was found to be the most appropriate
process for canning of ber fruits and development of
new renge of camned products. Further work is in
progress,

Development of poeumatic assisted coring device
for oblong fruita

(Divislonal Activity)
PC Bharma, Ramch Kmoar, Mansf Muboear and
RK Gupts

Removal of stone/core i8 a pre requisite for
utilization of oblong fruita like ber (¢cv. Umran) and
fresh date palm in canning, drying and other food
processing operations. Therefors, an attempt was
made to develop a peumadic assisted coting device
Tor oblong fruits in general and ber cv. Lmran in
particular. The prototype consists of a machine
which operates with the help of foor pryusumeatic wdr
cylinders having maxinmm working pressure of 10
bar each. The machins comprises of a hopper,
moveshle wooden roller, extended frmt dropper,
coring plunger and stone remover outlet (fig 70).
Wooden roller hax a capacity to contain & fruits at a
time, which drops the fruits through dropper into
specific groove on wooden firmit holding base for
removal of stones. Coring plmger unit made of
atginless steel in atisched to the main freme. Fruit
removal plunger devices are controlled by
pocumatic sir cylinders. The hopperis nclined st an
angle of 30° with horizenial which can be altered
accordingly. There are four wooden frames of size
18.5 x 2 inch (47 = § cm) with 6 fruit openings of one
inch (2,34 ¢cm}) din. These frames are mounted on
individual mild steel sheet which are further fixed in
equidistant manner on circular movable 1mit which
rotates only in clockwise direction, The whole unit ig
assembled on a main frame made of mild stee] (102 x
102 ¢m). Once feeding is over in frst frame, the
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coring of oblong fruits occurs m third frame via
coting agsciably from which the stons is sepemaied
throagh the outlet. The cored/destoned fraits are then
removed in the fourth frams via opening of wooden

base through phmnger mechaniam. The machine is
also suitable for coring of other oblong frait like fresh
date palm froits. Further, improvements in feeding
mechanism are in progress,

Shelf life enhancement and quality improvement
of Iiichi frok by comirelling pericarp browning
nuing snzyme technology

Bharst Bhmshan

Preliminary i vorp emzyme studics were
conducied oeing commercial enzyme {0 evaloate
effectiveness of varions promising reagents in
controlling phospholipase D (PLD) enzyme activity.
Sureening of variooy aleobols and aldehydes wea
carried out for their role as PLID inhibitors. I vitro
inhibitor studiea have revealsd that inhibitors like
glyeerol and imosiiol (@ (1%) were able to inhibit the
PLD enzyme activity. Out of different concentration
lewsls of chelating agent like EDTA, addition of 0.3
ppm EDTA have conitrolled the PLD cozyme activity
to an extent of 30 %%. It has been found that FLID
remains active in the temperaturs rangs of 5-15°C.
PLD cnzyme sctivity started 1o decline at
temperatare 20°C and at 40°C, 85% of the initial

enzyme activity uzed in enryme assay was lost.
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Fig. 71. Fimst week evaluation of
20°C end 80% RH

- P |
Litchi fruit stored at

Experiment has now bech set up to egiablish
effective concentration of glycerolfinositol in
conirolling litchi pericarp PLD activity st low and
ambient temperatyre, Manovalents of divalent ipng
{1 mM) have no stimulatory effect. pH optima of
PLD iz in broad mope of 5.5 to 7.5. Blight
chhancement in ehzyme activily was observed ot
thesa two pH vahies.

Glycerol treated hichi ssmples were snalyzed for
flesh firmmess and bioyield point after one week of
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storage at 20-25°C and 70-80 % RH (fig. 71). It has
been found that glycarol treated samples have more
biovield point (13.585 N) relative to the control
samples (9.125 N). Flesh firmness of glycerol treated
samples has also been enhanced from conotrol valus
of 3484 N 1o a value of 5.027 N, Water activity of
pericarp samples after first week was 0917
{glycerol), 0.881 (hexanol) and 0.885 (inositol) as
compared to 0.704 of control samples.
Approximately 10% increase in lightness of pericarp
samples of glycero] treatad litchi fruit was observed
a8 compared to control. The phospholipase D setivity
in prescnce of ghycero]l was found to be relatively leas
than control samples. On 2™ day of ambient storage,
4,829 nkeat/prm fresh weight phospholipase activity in
glveerol treated samples was observed as compared
10 14.939 nkat/pm fresh weight in control samples.
Overell results indicate towards glycerol based
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TRANSFER OF TECHNOLOGY DIVISION

Impact asseppmuent of technologles of ICAR-
CIPHET AICRPon FHT and AICRPon PET

Anil Kemar Dixii, Indo Bsxwet, 3K Nemds =amd
RunjectSingh

The purpose of the study iz to understand how
technologics of ICAR-CIPHET, AICRY on FHT and
AICRP on PET are benefiting the intended
beneficiaries and society. The preliminary
collected from the carrot washer wsers and also
documented soocess story of ‘BatchaPai Meat Store,
Medavaklam Tank Road, Kilpsnk, Chemnad', an
entreprencurs established with the efforts of AICRF
contimuous type camot washer such as benefit cost
ratio (1.6), treakeven point (37.55%), and payback
period 7 month 6 days, are found reazonably good
Further, the microbial washing efficiency,
mechanical washing efficiency and bruise
percentage are found to the tune of 91.70, 78.57 amd
9.37 % respectively at farmers’ flelds indicating
technical feasibility of the meachine, Nonetheless,
enfrepreneurs realized the reduction in lsbour
dradgery and saving of cost and time per unmit of
carrot washing, Inportantly, the carol washing
machine is well received by carrot growing farmers
of Haryana, Rajasthan, Uttar Pradesh, stc.

The BaicheBai mest shop {(Mr. F. Mohamed
Batcha and his daughter Ms. Fathima Batcha) (fig.
72) has given polution for handling and
trangportation of meat, {end o end approach) in
hypienic and frash conditions. Right from procuring
the meat to cutting and selling it to the customexs, at
cach stage uimoat care is taken to keep the meat fresh
and fres from microbes. The society is found to be
bensfited in terms of geiting succulent chicken,
totion custom cut and other products sech s mution
curry cuts, minced meat muatton boneless, lamb
chops, lamb shanks in hygienically packed in special
food grade peckaging md transported in reftiperated
van, designed by AICRP on PHT. Cryo freeze is
being used for small quantity storage and transport.

The: consamera were found to be attracted gince there
is an increasing trend towards online order for door
delivery at reasonable prices. The technical
aupport/guidance of Chemai centre of AICRP on
PHT has helped the entreprenenr in expanding his
business by providing an efficient system for
transportation ad marketing ofmeat,

Fig. 72 A view of BaichaBai ehop

Development of national datsbase on posi-
harvest technologies
Invdm Bawnl, Thabic Aloued wod SE Naouda
Commodity wise dats were collecied on posi-
harvest machinery and equipment. The commodities
liks cersals (wheat, rice, maizs), pulses (red gram,
chick pes, pigeon pea), fiuits (pomegranste, banane,
Iitchi, pineapple, custard apple, mango, citrus),
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Dievelopment of carrier system for live table carpa
rohu (Eabes rokite Hamilton) sod silver carp
(Hypophthelsicthys molitrix Valeaclennes)

AU Muzsddudi Tanhir Ahmad and Mondia

The live fish camier system (LFCS) was
developed with dimensions 680mmm X S60mm X
3%0mm, capacity: 110 Litres (fg. 74, 75) and also
with aeration system (fig. 76). Third lab testing of the
carrier gystem with Sitver Carp (Hypophthamichifys

fitrix) (400-600 g individual weight) was carried
out succeesfully. With fish density of 2:10 (no. of
fish: litre of water), container capacity 100 liter,
Drisgolve Cxygen 4-6 mg/Liter, 30% water exchange
and contimmal aeration by AC/DC serator, 70-80%
fish survival was achisved in 24 hours of storage
—— time,

Fig. 73. The homnepage of national database on
post-harvest techpolopies

vegetables (potato, onion, tomato, gresn pea), oil
sccds (soybean, groundmmt and muatsrd), spices
{mrmeric, corignder, ginger, candamoem, black
pepper), meat and figh, and plantation crops (cashew
nut, cocomut, amcanut) were covered. Information
wis collected on aapects like muturity indices,
for posi-hsrvest processing operations wiz.
crushing, cleaning, destoning, scrting/grading,
washing, drying, grindimg, milling, oil extraction,
peckaging and storage. Each of the machines/
gadgets Yizted in thiz database iz accompanied with
the complete address of the manufacturer{s)s
uppliet{s) including phone numbers, e-mails
alongwith the photographs and approximate cost of
the machine. The front end of database software is
developed with use of PHP sod HTML and the
database ia developed with mySQL formet This
databass has besn uploaded on ICAR-CIPFHET
website. The user can see the dats and retrieve it for
ready reference, Additional data regarding crops el
machines can also be added to the database by the
administrator. The whole bome page of datgbase ia
shown in fig. 73,

Fig. 75. Diagram of stackable live fish
tramepoTt contriner
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Fig. 76. Battery operated acrutor

Present traditionsl method: Traditionally, whole

backside of track is converted into 4 gmall pool of

water with plastic (LDPE/HDPE sheets) linings.

Aecration is done with feet; the tuck meets with

frequent accidents due o water aplaghing; figh

receive injuries dus to manual aeration and
exhaustive handling, withnlitimate figh survivality of

S0%.

LFCS Advantuges

«  Acmation is mechanized by intcgraling acrator

* Containers are stackable and facilitate any
quantity of fish transportation.

« Different sizc and specics of fsh can be
separately transported in the same truck and
unlike the traditional methed, there is no need of
Fpecics wise or Fize wise scgregation.

*  Comperimentalization of {tuck back teduces the
riske of eccidents and injuries to fish, gives 70-
90% survivality of fish.

« The cuboid shapes facilitate compact loading
and handling withomt touching figh,

Development of portable impedance annlyzer for

detection of freshness of fish

(Divizional Activity)

Mumiks smd A U Muzeddadi
Fish is sold and priced on freshmesa enitenis;

however, there is no figh freghtess tegter in Tmdian

context. All existing traditional methods ars
subjective, tme comsuming, expenaive, destructive

e A
Oy ey —

and also require skilled persons. The research work
focused on cstsblishing 8 universal and scmsitive
parameter ag indicator of fish freshness teking indo
account the fact that electrical properties of fish
tizsuc arc spoilage dependent. Electrodes comnected
in the system (3M BCG, round) to detect freshmess of
electrode buckle. K is & trameducer that senses ion
digtritrtion o fhe purfice of tisse, o converta the ion
current to eleciron current. One side of the electrode is
sticky that comes into cosmtact with tissue, while the other
side congista of cotduetivie metal attached (0 s lead wire
cotinechad to the instrument (fig. 77).

Fig, 77. Non-invasive electrodes used in detecting
freahness of fish

(raphical User Interface is being developed for
teating fish af different start and delin freguencics
{few Hz to Several MEIz). Developed Software is
abls to display the recordsd reading in graphs for
anelywis and further display the result on LCD touch
panel.

The metnmnent being developed will fmd
application in figh grading and sorting operations in
fish processing industry and fish markets (wholesale
andretail units) (fig. 78).

Fig, 78, Porteblz impedmance analyzer ynder fabrication
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AICRP on Post-Harvest Technology I
Food Grains Sector

Development of low cost reiortable pouch
technolopy for preservation of traditional Chkena
poda (Bhubaneswer centre)

The ingredient proportion (3044 sugar and 10%
syii with cheege) beked at 200°C for 1h for
preparation of Chenna pode (cheese based baked
sweet product) (fig. 79) has been standardized based
on texture and sengory seore paing Responge Surface
Methodolopy {(RSM). Higher proportion of sugar
content in chiena poda leads to ocozing of sugsr
sytup from the product during retort processing and
less quantity sugar affected the texture and zensory
attributes. Retort processing tims for 200 g chiena
poda it leminated tetortable pouch was fomnd to be
30 min after the retort attained 121%C. It took 15 min
to achieve 120°C st the center of chhena poda during
tetort procesuing, Vacuinn ingide the pouch (g, 30)
after thermal proceasing maintained the adour of the
product during storags doe to prevention of oxidative
rmcidity. Acidity, totsl plate coumt, yeast, mould
count and peroxide vahie increased ate slower rate in
retort processad product compared to samples
poda (fig, 81} could be stored for 28 days under
ambient condition with acceptable microbial and
sens0TY quality.

Development of ozone based storage strwcture for
managing insects in grains {Coimhatore cenire)

The eoginesTing propertics of grains at verious
maisture contents were determined using standard
techniques and their effects on storage chamber
design were evaluated (Table 25).

Fig. 79, Chenna poda prepared with different
composition




Table 25. Engineering properties of grains

Properties Paddy (ADT 43) Rice (ADT-43) Green gram (CO 8)
(11.86 to 23.61% (11.55 to 26.84% (10.86 to0 22.30% d.b.)
d.b.) d.b)

Length, mm 7.78 - 1.97 498 -5.39 44-459

Width, mm 2.36-2.55 1.63 -1.87 3.27-3.44

Thickness, mm 1.73-1.88 133-1.52 3.23-3.41

Equivalent diameter, mm 3.22-3.39 230 -2.48 3.59-3.88

Aspect ratio, % 30.55-31.91 33.10 - 34.66 .

Thousand grain weight, g 18.24 - 24.07 10.70 - 14.59 38.6 - 46.4

Sphericity 0.41-0.42 0.45 - 0.47 0.81-0.84

Surface area, mm’ 28.91-31.82 14.58 - 16.94 -

Bulk density, kg/m’ 568 - 613 712 to 676 722.78 - 689.95

True density, kg/m’ 1069 - 994 961.89 - 975.24 1159 - 1179

Porosity, % 46.82 - 38.27 26.97 - 29.66 37.64 - 42.32

The experimental set up consisted of oxygen
concentrator, ozone generator, fumigation chamber,
ozone analyzer and ozone destructor. Closed acrylic
fumigation bin was connected with ozone generator
to distribute the gaseous ozone evenly throughout a
rice grains mass. Fumigation bin was developed
using acrylic pipe to carry out the ozone fumigation
study. The dimension (height x diameter % thickness)
of the bin is 400 x 240 x 5 mm. Both ends were
tightly closed with the help of end cap and end seal in
order to avoid leakage of ozone gas during
fumigation. Ozone gas was injected from the bottom
of the grain mass and it exits the bin at a location
opposite to the injection point. Ozone analyzer was
connected at the top of the bin. Ozone concentration
and the saturation time taken for the desired level of
fumigant were measured by using ozone analyzer.

The Ozone toxicity was determined using time
response bioassays at the dosage rate of 500, 750,
1000, 1250 and 1500 ppm ozone in a continuous flow
of 2 L min'. The experimental results were
statistically analyzed using the AGRES (7.01) and
Polo Plus (2.0) software.

Ozone fumigation on T. castaneum adults caused
100% mortality after 480, 390, 270, 210 and 180 min
exposure at 500, 750, 1000, 1250 and 1500 ppmv,
respectively. Ozone acts as a toxic chemical that can

cause oxidative damage of tissues even at low
concentrations. Therefore, changes in the
concentration of ozone have the potential to affect
the rate of respiration lead to mortality. None of the 7
castaneum adults showed resistance to ozone,
regardless of their susceptibility to phosphine.
Finally, the results suggest that ozone is a potential
alternative for management of insects resistant to
phosphine.

Bio-control of storage insect-pests of rice, green
gram and black gram (Jorhat centre)

Botanical 'C' (at 50 ppm or 0.005%
concentration) was tested against four storage insect-
pests. This botanical, at the given dose, was found to
be most effective against the lepidopteron insect
Sitotroga cerealella, as 100% mortality was
observed after 3 hours of exposure. However, the
same effectiveness was observed against
Callosobruchus chinensis and Tribolium castaneum
after 6 hours of exposure. The botanical “C” was
found to be the least effective at the given dose
against Sitophilus oryzae.

The present trial was conducted at two different
dose of botanical 'C' (50 ppm & 25 ppm) at three
different storage conditions for the storage of rice.
The storage conditions being fully filled containers,
3/4" filled containers and half filled containers with
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rice. Botanical 'C' @ 50 ppm and 25 ppm were then
added to the containers. Three sets of sitnilarly filled
containers with green gram were kept as control. Ten
pairs of freshly emerged Tribolium castaneum were
introduced to each treatment (1/2 filled, 3/4™ and full
filled container). The observations were made at 3
months intervals (Table 26). It was observed that rice
kept half filled in containers with application of
botanical 'C' @ 50 ppm showed the best results with
only 1.11 damaged grain even after 9 months of
storage followed by rice kept 3/4" filled containers
with the application of botanical 'C' @ 25 ppm
(Table 26). The control treatments (without
application of botanical 'C') showed substantial

180, 190, 200°C with an extruder screw speeds of 80,
100 and 120 rpm. Quality of the extrudates assessed
in terms of bulk density, expansion ratio, water
activity, water absorption index, water solubility
index and textural property (crispness) and browning
index.

Extruded samples were packed in laminated
aluminum pouches with nitrogen flushing and were
kept for storage studies. In third month, the quality of
the product was analyzed for different properties like
bulk density, expansion ratio, water activity, water
absorption index, water solubility index and textural
property (crispness) and browning index.

damage by Tribolium castaneum.

Table 26. Effect of Botanical “C” on Tribolium castaneum at different storage intervals
Treatment 3 MAS 6 MAS 9 MAS
Botanical “C’ 50 ppm (full capacity) 5.00 6.67 8.33
Botanical “C’ 50 ppm (3/4 capacity) 3.33 5.00 5.00
Botanical “‘C* 50 ppm (half capacity) 0.00 1.67 3.33
Botanical ‘C’ 25 ppm (full capacity) 3.33 5.00 6.67
Botanical “‘C’ 25 ppm (3/4 capacity) 8.33 10.00 11.67
Botanical “‘C’ 25 ppm (half capacity) 11.67 13.33 16.67
Contrel (full capacity) 13.33 15.00 21.67
Control (3/4 capacity) 18.33 20.00 26.67
Control (half capacity) 20.00 23.33 30.00

Development of protocol for extruded RTE snack
food from rice and banana (Tavanur centre)

The combinations of broken rice and banana
were selected in the ratios of R,:B,,, R.,:B.is Rio:Bass
R,:B,, with an increased amount of rice and
decreased amount of banana powder. Initial trials
were conducted on extrusion of rice and banana flour
mixture at various proportions after conditioning the
mixture to 16% moisture content. Extrusion trials
were carried out in a single screw food extruder.
Extrusion was carried out for these four different
blends under different die zone temperatures of 170,

Development and evaluation of fly ash based
organic pesticides for the management of pulse
beetle (Udaipur centre)

Fly ash based organic pesticides were developed
for effective and safe management of pulse beetle.
Among the developed fly ash based insecticides, fly
ash + neem sced kernel powder showed the
maximum of 95.33 % mortality after 72h time
intervals, The minimum mortality of 55.00 % was
observed in cowpea grains treated with fly ash +
curry leaf powder. The lowest number of eggs (0.40
eggs/seed, minimum adults (1.10) emergence),
minimum weight loss of 1.4 % was recorded in fly




ash + neem ssed kemmsl powder. The minimum of
62.40 % adult inhibitions were exhobited by Sy ash
alone at 10 g/kg seeds.

Horticulture sector
Development of tormerie slicer {Akola centre)

Cutting/slicing of turmeric rhizomes is
necessary in order to achiewe fast drying for
preparaticn of turmeric powder. In order to solve the
problem, power opemated trmmeric slicer (Capacity -
250 kg/h) was developed. The machine (fig. 82) cuts
the turmeric thizomes into slices of dezired thickness
from 2 to 5 . At optimunm condition of rotor speed
400 rpm, glice thickness 2.5 mm and doration affer
harvest zero days Le. fresh turmeric rhizomes, the
alicing/cutting cfficiency, percent damape and
capacity were found to be 74.74%, 24.95% amd] 385
kg/h, respectively. Cost of processing was asseszed
to be Ru. 350/ per ton of turmeric. The machime is
technivally feagible and econcrmically viable,

Microabisl processimg of froit waste for the
product development of animal feed (Bangalore
contre)

The feed based on mango waste (fig. §3) was
developed for poultry chicks / fish/ mbbit. Mango
peel fermented by dual ingeylation with I,
the protein (7.88%), fat (4.18) and ash (5.74 %)
content over ah yn-inocylated contrel (4,89%, 1.78%
and 3_34% protein, fat and ash, respectively). Mango
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peel fermenmted with § bowlgrdii alons or in
cosnbination with L. planigrom was more efficient in
fermenting mango peel waste. Further, mango seed
meal supplemented with 1 % ammonium sulphate
end fermenied by yeast 5. bowlandii mgnificantly
enhanced protein (14.17%), fit (5.39%) and ash
(5.90%) over an un-inoculated control (5.17%,
1.81% snd 3.92%, respectively). The results
revealed that mango peel supplemented with 1 %
ammaonium sulphats, 10 % soyabean and 10 % maize
grite fexmented by single moculation with yeast S.
boulardii enhanced highest protein (18.98%)
followed by fermentation by dual inoculstion with
Iactic acid bscteria and yeast (18.70%) over un-
inoculated control (6.65%).

Fig. 83, Fead/poerder from mango poeol and seed
Developmient of mahos stemen removal machime
(Bhubapeswar centre)

Power operated mahna stamen removal machine

Fig 84 Makms etumen remover
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(fig. 84) has been developed which consisis of a rasp
bar mounted cylinder (150 mm dia, 250 mm length),
oscillating sieve, 0.5 hp motor and 20 mm dia shaft,
hood ad femne, Stamen temnoval efficdeney snd
whole flower recovery were found to be 97.1 and
88.47%, respectively at 11% (w.b) moistore content
with 900 rpm and 9.5 mm concave clearance which
Development of process fechnology for

preparation amd storage of beverages from
watermelon (Bhubameswar centre)

Watermelon  Juice
waa extracted mamally
and heated at 60°C for
15 mmutes. Addition of
120 ppm sodium
benzoate and 0.5 %
citric increased the shelfl
life up to & months
during bulk storage
under refrigerated
condition (8 to 10°C)
which could be used for
preparation of

watermelon beverages "I Stabiliser

Fig, 85, Watermelon beverage
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(fig. 85). To overcome the problem of cloudiness of
the beverages during storage, sddition of stabilizer
like pectin and carboxy methyl cellulose (CMC) was
standardized using response surface methodology
(RSM). RTS with 15:1 brix to acid matio, 20 % juice
and 1 % pectin ag stabilizer gave optimom result
based on sensory atiributes.

Development of on-line grading system based on
internal and external qualities of mango using
machine vision technology (Coimbatore centre)

Internal and external quality petemeters of
Bangalura var. {mango) were studied with off-season
mango. The parameters such &s volums, weight,
surface ares, palp weight of individual fruit were
measured as external quality factors. The images
wexe captured with normal DSC and few image
processing steps like Channel separation RGB to
Gray Scale, Thresholding, Morphological Operation
were carried out. Based on the stodied quality
persmeters, mathematicel models were developed to
predict the external parameters using image
procsssing. The positive results were obtained in
Linear models, 2* snd 3* order polynomiel modela to
predict the externsl quality parameters Hke fruit

Table 27. Madeling results to predict the external quality parameters (weight and volume) of mange

B Paramesters Models CoeMdents B RMEE ;'
No.
1 Weight Linear maodel g= 1568 0.885 2,18 5.16
fx)=e*z+b b= 60.64
a= -0,0382 0911 2,048 4,753
arder) b= 5458
flx)=a*x’ +b%x +c o= -3748
8= 0.0094 09192 1835 4,195
arder) b= -1486
)=’ +b*x* +c* o= TIA2
+d d= -1247
2 True Volums Linear model a= 1.899 6.8917 3332 24302
fx)=s*z+b b= 4069
a= -0.0709 09461 2417 11.766
mln']: b= 9113
flx)=a®x® +b*x +c o= 1413
?unhl a= 00121 09503 1.601 9.945
onder) b= -1.909
fl)=a*x’ +b*x  +c*x  c= 102
+d d= -1699
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calculated by imags processing method. The results
obtained from the fitted models arc given in Teble 27,

Shade free imaging chamber was developed with
ths dimension of 20" x 17" x20". Tha internal surface
was made with light reflection coaling. Top of the
chamber, the camera was fixed with cincular
florescent lamp around the camera lens along with
light focusing arranpament.

Each mango was serially numbered and images
were captured using DSLR camers equipped with
CMOS sensor at conatant light intenaity, fixed focal
length and exposure. The external quality factors like
weight, volume, surface arsa, geometric, arithmstic
mesmn digmeter, length (L), width (W) and thickness
(T) were measured. The internal quality factors viz.
firmmess, TSS, external and imternal colour vahses,
pH and titrable acidity of corresponding mengro froils
were recorded every day.

The captured color images were converted into
marphological operations were done to separate the
region of interest (ROI) from the background and to
calculate the mymber of pixels ingide the ROI,
respectively. The object with known area was kept
during image capturing as 2 reference im-order to
cotivert the no, of pixel inty area, The projected area
(Pip) was calculated by converting the number of
pixels into real time valoe (ares) using this reference.

Three models viz. linear, quadratic and cubic
wers explored. Quadratic model was found to be best
suitable to predict weight, volume, surfpce ares,
accuracy {R2>0.95). At the same time length (L),
width (W) and thickness (T) could not be predicted
effectively (R'<0.90) using projected area (Pip)
compitad by image processing. These findings
wonld be more usefil in machine vision especially in
grading and sorting of mango fryits ysing image
processing techniques. The fabrication of online
prading machine is imder progress,

Coconut de-shelling machine {Kssargod centre)
with the ohjective to redmce both time and dmdgery
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mvolved in the manual deshelling process. Two
concenttically rotating circular blade and a
stntlmur}'shn:ﬂ:mwhlchmmnutmplamdﬁrmly
are the major components of the de-shelling
machme, Cocomut to be processed 18 pressed towards
the rotating blades by firmly placing on the
gtationary shaft. Shell gets detachsd from the kernsl
due to the impact force of the rotsting blade.
Fabrication/development of prototype is in progress
{fig-86).

Fig. 86. Cocomut de-shelling machine- engineering
Developmeat of pllot level process and technology
for the production of health foods from coconnt
milk residue aod virgin coconmt ofl cake
{Kasargod centre)

The proceas protocpls for the production of
health foods from cocomut malk residue and Virgin
cocomnt o0il cake have been standandized The
coconut milk residue and VCO caks were
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incorporated with broken rice, maizs and pearl millet
at different proportions (0:100, 20:80 and 40:60) in
the production of extrodates using co-rotating twin
screw extruder (M/s Basic Technology Private
Limited, Kolkaits, India). The expansion index,
crunchiness and sensory evaliation of the developed
of cocomut milk regidne (6.25%) and roasted broken
rice powder {62.5%) in caramslized sugar syrup
(31.25%) and molded into round ball shepe and it
was found acceptable by the consumera (fig, 87).

Fig. 87. Extrudates from covormt milk residoe and
virgin cocomut oil cake

Development of packaging technology for fresh
figs to enkhance their shelf life (Ralchur centire)

The new honeycomb stroctured packaging
material was designed for packaging of fresh fig
fruits. Thas concept was adopted and compared with
the earlier begt treatment (one kg CFB box) for the
fresh fig fruit. Honey comb structured packaging
material with mecribing circle dimmeter of 50 mm
and 3¢ mm height was desighed as per the phygical
dimensicns of the fresh fig fruits. The craft paper of
90 and 120 GSM was sclected for fabricating honey
comb structured packaging maderial, Fresh fig firmids

Fig. B8, Packaging of fresh figs m boncy comb
structured packaging material
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were procured from the local mardoet and the trial
experiments were carried out for assessing the
transportation losses of fresh fig fruits using the
degigned honey comb struchmed packagring material
in comparison with the one kg CFB box and 10 kg
bulk packaging (fig. 88). The transportation trials are
beingr eomducted with newly desipned honey comb
structured packaging material.

Development of process technology for starch
production from dkhor rhiromes (Corcums
axgustifolia L.), (Ralchor cemire)

Improved process technology for starch
exiraction from Fidvr thizomes was developed
Partial mechanization of the traditional technology
of the tklnor starch extraction by tribal Gumlics
requlted in increased yield of 3-4 % of starch, with
redoction in processing time. About 1.5 to 1.75
quintals of rhizomes can be handled by two persona
ina day. The performance of CTCRI starch extractor
was svaluated for extraction of starch from fiGhur
thizemes and optimiom sterch recovery of 8.28% waa
achieved with rthizomes of different sizes at rasper
drum speed of 2000 rpm. The snergy requirement in
this speed waa also found to be the loweat with the
maximum capacity of 63kg/h, The caleulated cost
was found to be Rs. 18.50 per kg of starch powder.
Enhanced production of #ikhse starch coupled with
better market prices has led to enhanced income of
the gronps involved inthe business.

Technology for value addition of mushroom
{Solan cemtve)

The mushroom was blanched with KMS (0.5%)
+ Citrie acid (1%0) and dried into cabinet deyer at
&0°C at 10-11% moisture comtent and was grinded
info powder. Pleurofus powder is added in different
cotenirations to the wheat flour for value addition
and the prodocts were screened on the basis of
phyzico-chemical and sensory characterigtics. On
the bagia of sengory wnalysis, combingtion of 90:10
was fornd to be the best among all the treatments for
the preparation of bread. In T, (control) the emergy
valus was 271.08 Klkg and on addition of
mushroom, the maximmmn encrpy value achieved
wad 277.134 Klikg. Ten percent fortification was
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found optimum for the preparation of mushroom
foetified chapatti.

Mechanization of value chaln of walnut (Srinagar
cenire)

Portable walmut dehmller (dimensions: fromt
view: 1370 mm x 880 mm, side view: 1370 mm x 480
mom) was developed and evaluated (fig. 89). The
capacity was recorded 18838 kg/h with dehulling
sfficiency of 95.97% and fully dehulled walnut
percentage (98.84%) and breakage of nuts (1.18%).
Walmnt dehuller was foond to be the most effective
when green walnuts were sprayed with ethephon
{OSK}HIMﬁ!huﬂdchmnd

Fig. 89. Walnut dehuller under evalustion

MAFP of edible wax coated passion fruit (Tavanor
centre)

Passion fimit is highly perishable and loses its
quality immediately after the second day of harvest.
Wax applicator was designed and dewveloped o
extend the shelflife of passion fiait [(fig. 90(2)&(b)],
which can apply a uniform and complete impervious
coating to each firgit in & contimuously moving stream
of fruits. The major parts of the machine are feed
hopper, tank, power source, rollers and brushes,

collecting tray, wax supply system and main frame,
Feed hopper of size 36 x 18 x 33 em fixed with a

slightly incline angle of 10°, which iz based on
sphericity and angle of repose of fruits. The tank of
capacity 51 was fixed in the bottom of the mainframe
and it was desipgned in such 3 way thet the excess wax
afler the application can be collected. A singlephase
electric motorwasnsed to drive the main shaft Three
pecforated rollers and brushes ars used to transfer the
excess wax sprayed over the froits 1o the tank and 3
roller brushes to ensure uniform application of wax
and to avoid bruizing of fruits. A rectangular
collecting tray collects the costed fruits, A
centrifiigal pomp helps in transferring the wax from
the tank to the spraying tube which is having a
mumber of holes for spraymg the wax.

The capacity of wax applicator was found to be
250 kg/h. The preliminary testing of wax applicator
was conducted with passion fruit to evaluate its
less due to thes insufficient conveying length to
uniformly steat/coat the wax over the froits. Hence
to improve the efficiency, thia length and the number
of rollers were also increased suitably.

Fig. 0(z) First Modal (b) Second Model

Development of cassava starch based adhesive
formulations for corrugating and paper
indusiries (Trivandrum centre)

Adhegive pasics based on native as well a8
modified cassava starch, as multipurpose adhesive
have been developed and testsd. The paste is
meisture resistant and does not undergo syneresis
and microbial contamination. It can be nsed for book
binding, sticking labels on bottlss, making envelops
and paper pouches, sticking labels on fbrics, paper




boxes etc. A Ready-to-Mix two-part moisture
resistant adhesive consisting of two components,
which can be mixed together at the time of use has
been developed. It is found suitable for binding hard
materials.

Livestock sector

Development of processing technologies for
foxtail millet incorporated meat products
(Aligarh centre)

Process protocols were standardized for buffalo
meat emulsion sausage nuggets, meat slices and
kabab. The results revealed that slight increase in the
quantity of meat resulted into significant change in
the moisture content of the products. Further it is
evident from the results that foxtail millet is the
deciding factor for the ash content of the developed
product. The range of fat content was between 5.00
and 5.52% in developed samples and pH of sausages
freshly prepared samples was near 6.5. The
fortification of sausages (meat 94.99 g, foxtail millet
6.48 g) was optimized using RSM; moisture 68.53%,
fat 5.05%, ash 2.0% and pH 6.34.

Bio-preservation of meat using beneficial
bacterial cultures (Chennai centre)

Cell free extract of Lactobacillus bulgaricus was
prepared and its antibacterial activity was evaluated
against Escherichia coli and Staphylococcus. The
cell free extract Lactobacillus bulgaricus exhibited
antibacterial activity against Escherichia coli and
Staphylococcus, as evidenced by no growth of these
organisms in their respective media. Pure culture of
Pediococcus was propogated in MRS broth. Cell free
supernatant of Pediococcus was prepared to assess
the bio-preservation effect of Pediococcus on meat.
The antibacterial activity of the prepared cell free
supernatant of Pediococcus against Staphylococcus
was demonstrated by Agar well diffusion method. A
clear zone of inhibition was appreciable. The results
of the study suggest that chicken carcasses sprayed
with Pediocin alone or in combination with EDTA in
comparison to that of control untreated chicken
carcasses had higher pH throughout the study
indicating a decline in autolysis and microbial load

on the chicken carcasses, due to spraying of Pediocin
alone or in combination with EDTA on chicken
carcasses.

Novel technology for restructured pork ham
(Khanapara centre)

Three batches of restructured pork ham with
three different muscles and replacement of water
with liquid whey to the extent of 25, 50 and 75%
were prepared. Quality evaluation such as proximate
analysis, microbiological quality, sensory and
textural attributes of the freshly prepared samples
were studied. Storage behavior of the restructured
pork ham samples were studied up to 15 days at
refrigeration temperature. Inclusion of up to 50%
liquid whey to the brine formulation for wet cured
ham as a substitute for water had no effect on
juiciness, tenderness, flavor, and visual
discoloration, as evaluated by the sensory panel.
Liquid whey can be added successfully to
restructured pork ham with a resultant product that is
similar in appearance, taste, and storage stability to
non whey added ham. It is evident on the basis of
sensory panel cvaluation that inclusion of liquid
whey (up to 50%) to the brine formulation for wet
cured ham as a substitute for water had no effect on
juiciness, tenderness, flavor, and visual
discoloration.

Processing of emulsion based pork products with
porcine globin and plasma as fat replacers
(Khanapara centre)

Pork sausage with 10% replacement of fat with
porcine blood plasma was found to be highly
acceptable by the sensory panel (fig. 91). The
product had superior microbiological quality with nil
Coliform and sulphide reducing Clostridial count.
Textural property, appearance and colour attributes
were found to be good. Pork sausage with porcine
blood plasma significantly reduces the fat content of
the sausage thercby making it more healthy product
as compared to the sausage with 10% fat (control).
The storage behavior of the sausage with different
levels of porcine blood plasma was not found to be
significantly different from the control and the

67




Fig. 91, Pork ssusage with 10% plagma

product could be safely siored up to & period of 60
days.

Development of fsh smacks ueing hybrid solar
biomass povrered dryer (Mangalore centre)

Teclmology for hygienically processed salt-
dried fishery products wes developed. The improved
version of mechanical solar drier coupled with
biomass heater not only helps to overcome the inssct
infeatation but also avoids fimgal and microbal
problems. The masala coated anchovies dried using
solar hybrid biomass dryer was observed to havs
extended shelf lfe even after 2 monthy of storage
than nncoated gample.

Quality evaloation of shelf stable fermented pork

sapgagep-modified salt and fat content (Mumbad
cemtre)

The process protocol was developed and
standardized for preparation of raw fermented pork
sanaages which can be storsd upto two months at
smibnent temperehme., Pediococcus pentosacess (@
180mg/kg and Ghlacono delta Lactone @ 1% in meat
emulsion are recommendsd az an acidulent during
the preparation of fermenied pork sausages havinpg
shelf-life of 60 days with acceptable microbial,
physico-chemical, nutritional and sensory attribites
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of the products at ambient storage temperature. The
prucess protocol is being adopted by food industry
on commereial geale,

Jaggerysector

Organie jaggery cubes alternmative to mgar and
artificial rerectencrs (Anakapalle centre)

The procesy protocols have been developed for
production of organic jagpery cobes as ah altemative
to sugar (fig. 92). Jaggery cubes contain sucross 74
to 85% a8 compared to 99% sucTose of sngar, Japrery
in the form of cobes in beverages and food to
supplement important minerals along with sucrose,
plucose and fructose, has certam adventage m terms
of better shelf life, consmmer prefefence, cagy
hardness of cubes was messiured using textural
analyzer and dispersibility of the compressed cubes
in hot water was also measured The value of water
sctivity ranged from 0.316 to 0.363 for different
treatments, The flow chart for making jaggery cubes
iz presented in fig. 93.

it

Fig. 92. Jaggery grammlea and cubea

Evalustion of shrink wrap, siretch wrap and

modified atmosphere packaging for sorape of
Jeggery cubes and bloeks (Lucknow centre)

Jaggery was preparcd from CoPant 84212
variety of sugarcane, Initial valoes of the jaggery
quality parameters were determined as brix 13.5%,
pol% 77.1, redocing sugar 5.6%, moisture contemt
T1%, pH 6.4 and colour 193 et the normal room
different environments wz. nitrogem, stretch wrap
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Organically grown sugarcane

l «— Crushing

Sugarcane juice

}

Lime to pH —p| Juice in boiling pan

Scum settling tank for
removal of scum at §5°C

Addition of lemon juice @Iml/ 1} juice
i

l4— Striking point 118'C

Hot thick slurry

Natural cooling and
Scrapping

Granular jaggery

l Drying and Sieving

1mm size granular jaggery

Binder | ——» l

Tablet making machine

l

Jaggery cubes

Fig. 93. Process flow chart for production of jaggery
cubes

and shrink wrap were also determined, which were
almost similar. Jaggery samples were packed in
shrink wrap and stretch wrap and kept for storage for
six months.

Refinement of juice extraction process with
special reference to sugarcane cleaning and juice
filtration for 100 kg jaggery/8 h (Lucknow centre)

A power operated cleaning cum washing

machine has been developed. The unit consisted of
mechanisms for sugarcane feeding through a chute,
scraping, scrubbing, washing with re-circulatory
forced water spray system, GI water tank and a
compact power transmission system consisting of
1.0 hp motor, speed reduction unit and chain-
sprocket arrangement. The machine successfully
scraped the left out trashes, roots, and soil clods etc.,
and also washes the cane and delivers well cleaned
sugarcane smoothly as a raw material for juice
extraction purpose. Thus cleaned sugarcane stalks
are fed into the crushing unit directly for crushing
and juice extraction.

Reduction of sugarcane staling losses through
post-harvest physico-chemical practices
(Kolhapur centre)

Spraying of electrolyzed water and heaping
found superior for minimizing the post-harvest
deterioration of sugarcanc even after 120 hours of
harvest at high ambient temperature. Spraying of
Sodium hypochlorite (electrolyzed water) and
heaping found superior for minimizing the post-
harvest deterioration of sugarcane even after 120
hours of harvest at high ambient temperature. The
gross monetary returns was significantly highest
(Rs.4,693.33) due to combination of post-harvest
physico-chemical treatment of sodium hypochlorite
@ 2000 ppm + heaping and 24 hours of staling
period, followed by spraying of Benzalkonium
chloride @ 2000 ppm + heaping and 24 hours of
staling peried (Rs. 4,654.00). Whereas, significantly
lowest gross monetary returns (Rs.3,224.00) was
observed due to combination of post-harvest
physico-chemical treatment of heaping of sugarcane
i.e., control at 120 hours of staling period.

Progress under Tribal Sub-Plan (TSP)

The basic objectives of the Tribal Sub Plan (TSP)
is substantial reduction in poverty and
unemployment, creation of productive assets in
favour of Scheduled Tribes to sustain the growth
likely to accrue through development efforts, human
resource development of the Scheduled Tribes by
providing adequate educational and health services,
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and provision of physical and financial security
against all types of exploitation and oppression. The
major objective are to ensure the much needed flow
of funds and benefits for the welfare and
development of these two categories in proportion to
their population

Programs namely training and demonstrations
were undertaken in 13 districts by 14 centres of
AICRP onPHT (Table 28).

Training and demonstrations have been given on
various post-harvest technologies viz., processing
and value addition of cereals, pulses, oilseeds, spices,
horticultural crops and demonstration on various
post-harvest machinery. Some topics covered so far
are sand puffing and roasting of cereal grains like
rice, maize and bengal gram, safe storage of food
grains, processing and value addition of mushroom,
pineapple, mahua, root crops, tamarind, aonla, betel
leaves, extraction of pulp and juice, preparation of
jam and chutney from fruits, dehydration of fruits,
development of beverages from fruits, extraction of
oil from wild apricot, preparation of pickles from
green mango, chilli, carrot, beans and mixed

vegetables, preparation of tomato sauce and puree,
preparation of grapes squash, preparation of mixed
fruit jam, processing and value addition of non-
timber forest produce {(NTFP), demonstration of
post-harvest machinery, e.g. banana fibre extractor,
dhal mill and millet pearler, etc. During the reported
period (2014-15), totally 2694 individuals have been
benefitted under TSP.

Assessment of harvest and post-harvest losses of
major crops and commodities in India (MoFPI
sponsored project)

Food saving means growing morc food and
hence it becomes paramount to study the extent of
losses in agricultural crops and commodities at each
stage starting from harvest till it reaches the
consumers. The present study on assessing the
harvest and post-harvest losses of 45 crops and
livestock produces were taken-up. The data for
estimating their losses were collected from 120
districts of India covering 14 agro-climatic zones
and data of 107 districts covering harvesting,
collection, sorting/grading, threshing, winnowing,
drying, packaging and transportation as well as

Table 28: State-wise name of districts in which TSP is operational

State District AICRP on PHT Centre
allocated
Andhra Pradesh Prakasam, Guntur, Krishna Bapatla
Chhattisgarh Bastar, Kanker, Gariaband Raipur
Gujarat Gir-somnath Junagadh
Himachal Pradesh Chamba, Kinnaur Solan
Jharkhand Ranchi, Giridih, East Singhbhum, Latehar Ranchi
Karnataka Chamarajanagar Raichur, Yadgir, Bangalore
Koppal, Bellary Raichur
Madhya Pradesh Satna Jabalpur
Maharashtra Akola, Washim, Buldhana Akola
Odisha Gajapati, Kandhamal, Koraput, Deogarh, Bhubaneswar
Keonjhar, Mayurbhanj
Rajasthan Udaipur, Banswara, Chittoregarh Udaipur
Tarmil Nadu Coimbatore Coimbatore
Uttar Pradesh Lakhimpur Lucknow
‘West Bengal West Medinipur Kharagpur
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storage loss at household, warchouse/cold stores,
wholesaler, retailer and processing unit levels were
analysed. The data were collected though enquiry
and by observations visiting the fields by staff of
AICRP centres. Stratified multistage random
sampling method was used to select the respondents.
It is evident from the results that there is significant
reduction of overall losses for wheat, mustard,
groundnut, mango, guava, mushroom, tapioca,
arecanut, black pepper and coriander in compatision
to the earlier estimates of 2005-07 by Nanda et al.
The estimated losses however were significantly
increased for maize, sorghum, chickpea, soybean,
sunflower, citrus, sapota, cauliflower, cashew,
marine fish, meat and poultry meat in comparison to
2005-07. For remaining commodities, the changes in
loss were statistically non-significant at 5% level of
significance. The economic value of harvest and
post-harvest losses of major agricultural and
livestock produce was also calculated based on
production data of 2012-13 and wholesale prices of
2014 and compared with earlier results by shifting
both prices at 2011-12 prices. The possible reasons
for changing scenario of losses at different stages
were also discussed. It is evident that improvements
in infrastructural and transport facilities were found
to be helpful on reducing the post-harvest losses.
Development of cold chain and construction of cold
store with the pace of production are essential for
majority of perishables. The results were discussed
among the committee of technical experts and peers
and also with Minister of Food Processing Industrics
for final approval. The investments in post-harvest
infrastructure particularly supply chain management
and allocation to post-harvest R&D need to be
enhanced. Besides, focus should be on HRD/training
component pertaining to strategic post-harvest
management practices including better handling,
sorting, packing/packaging, storage and marketing
practices, and also encourage primary and secondary

processing through establishment of Crop
Processing Training-cum-Incubation Centre in
production catchments, so as to reduce the post-
harvest losses and contribute towards food and
nutritional security. The final report was printed and
submitted to MoFPL

Study on storge losses of food grains in FCI and
CWC warchouse and to recommend norms for
storage losses in efficient warehouse system (FCI
sponsored project)

The project entitled “Study on determining
storage losses in food grains in FCI and CWC
warchouses and to recommend norms for storage
losses in efficient warchouse management” was
undertaken by 20 centres of AICRP on PHT. The aim
of study is to identify the extent of storage losses in
food grains (wheat, paddy, rice and maize) in FCI
and CWC warehouses; to identify the factors
responsible for losses in storage; arriving at storage
loss norms in different agro-climatic regions/ State
with respect to various factors and the factors
responsible for such losses, to suggest ways and
means to reduce the extent of storage losses in
different unit operations. The study covers 13 agro-
climatic regions covering 21 states and one UT. The
depots selected were 45 godown and 18 CAP
storage. Commodities selected for storage study
were wheat and rice in godown storage for 3 years
and wheat and paddy under Cover and Plinth storage
for one year. Maize was selected to be stored in
godown for one year. Among these depots, rice is to
be stored in 38 godowns; wheat in 33 godowns;
maize in one godown; 17 depots for wheat under
CAP and 4 depots for paddy under CAP. Stacking in
almost all godowns and CAP has been completed
and the data collection is in progress. The initial
results were discussed and shared with FCI officials
in the meetings held at IFS, Gurgoan; FCI, New
Delhi and UAS Bangalore.
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AICRP on Plasticulture Engineering and Technology '

« Abohar centre studied the development of poly-

houss structore using Earth Air Heat Exchanger
for mushroom cultivation in semi-arid region. A
polyhouse was constructed to grow mushrooms.
It was found suitable to create optimum
microclimatic Mnc- for round the yesr
mushroom in semi-arid region.10-12
hrs use of earth air heat exchanger was found
applicable to inercase the tempersture up to 12-
14°C from 4-6°C during Dec-Jan in night hours,
when tempersture decreased down up to 3-4°C
outside the strocture, Thus buiton mushroom
(Agaricus bisporus) can be cultivated during the
chilling winter season of this region. Application
of fogeers (14 L/h) for 5 min (1.17 L) in moming
and afternoon was found mufficient to create RH
from 70-95% for 10-12 hrs. Oyster mushroom
was successfully cultiveted during hum-Sep, It
needs temperature between 25-35°C and RH 85-
95% for proper growth and development.
Application of air cooler (48 hrs doring day
time) and exhaust fan ventilation (10-12 hra,
during night) was found suitable to create these
during summer. Earth Air Heat Exchanger was
not applicable during summer season.

Development and evaluation of nmiti tier
multipurpose polyhouse for drying of produce
and raiging of crop nursery / small height crops
by Gangtok centre. Drying chamber was
evalusted in no load comdition. Maximum
temperature in the upper chamber was found to
be increased by 72%, from the corresponding
valoe of 38.42°C in the lower chamber. [n full
load conditions, temperature in the plenum
chamber and the cultivation trays increased
considerably during the doy time and the
maximum {emperahre of 65°C wes reached in
the drying chamber during October 3-7, 2014,
Averags temperature in the drying chamber was

obscrved to be 54% higher than the average
temperature under ambient conditions
(26.82°C). Relative bumidity in the pleoum
chamber and the cultivation tays decrcased
minimum relative umidity of 8% was reached
in the drying chamber during October3-7, 2014,
Average relative honvidity in the drying chamber
was observed to be 54% higher than the average
temperature under smbicnt conditions
(26.82°C). Drying of dalley (local chilly) was
taken up in the drying chamber and the drying
under local sum drying. Modgtore reduction from
85% to 10% was achieved in the drying chamber
during the fifth day, whereas, the removal of
moisture way from 85% to 60% during the same
period. The strawberry crop is in the cultivation
tray and economic analysis would be conducted
after harvest of the crop in Decernber.

Fig. %4. Prototype of the polyhonss

One prototype (fig. 94) of the polyhouse
MS square pipe (25X25X3 mm) frame with
covering of 120 gsm silpanlin sheet. Observation
of maximum snd minirmmm tempemature st 4
places in the polyhouse were taken and analysed,
Degign refinement with the introduction of black
PE barricr and plemum chamber between the
lower (cultivation chamber) and upper (drying
chamber). No load evaliation of the drying
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chamber was conducted for 4 days (August 30,
August 31, September 13 and September 28,
2014). A Full load evaluation was made with
drying of dalley in the drying chamber. The
experiment took 5 days to be completed (October
3-7, 2014). Temperature and relative humidity
were monitored using data loggers at six points in
the drying chamber, six points in the plenum
chamber, four points in the cultivation chamber
and two points in ambient. Average values of
temperature and relative humidity in the three
chambers were compared with the ambient
conditions. Lux values were taken on two hour

f.  Total available water, m 0.06

g Desired range of soil moisture 50 to 60
depletion, %

h. Depth of irrigation, m 0.006

irrigation. The details of plot are given below:

Volume of water applied (per plant) was
calculated (Table 29) in different stages of
growth considering the root spread area
(assumed to be equal to the canopy).

During the period of crop growth (January 11 to
May 11, 2013) irrigation application rate (Table
30) was found to be decreased by 50% and 62%

by use of drip and drip with black poly mulch,
Table 29. Volume of water applied (per plant) in

basis and related to the observed temperature and
relative humidity values. Strawberry was taken

up in the lower chamber. different stages of growth

e Water use efficiency of tomato under drip Stageof growth ~ Average Rootspread Volume of
irrigation and mulching studied by Gangtok ““'(’lll’sd“ area (sqm) . ‘EI:::ion
centre. The Irrigation requirement of 128.97 mm (Iitr?per plant)
(43.27 litres per plant) was estimated for the crop Drip, upto 1SDAT 020 0.03 02
for application during the cropping season: Drip: 161030 DAT 040 013 08
February 5 to June 4. Per plant irrigation Drip, 31 to45DAT 045 0.16 1.0
application rate of tomato using drip irrigation Drip, 45 to 60 DAT ~ 0.50 0.20 1.2
system was estimated to be 43.27 litres. The Drip, Beyond 60DAT  0.60 0.28 1.7
irrigation requirement was maximum (8.82 No Drip 22

litres) during the 9" week after transplanting,
Average discharge per dripper was found to be
1.24 Iph at average pressure of 0.3 kg/em’, UC
for drippers in a single lateral were found to be
95.73%. The corresponding value for drippers
among different laterals was found to be 94.87%.
The system may cost Rs. 10000 per 100 m’ and
seems to be suitable for profitable cultivation of
tomato in low cost naturally ventilated
polyhouses of Sikkim, Irrigation application
depth was worked out to be 6 mm. It was applied
to the root spread area in the drip irrigated plots
and to the whole area in the plots without drip

a. Type of soil Sandy loam
b. Percent Sand, silt and clay, % 62,23 and 15
¢. Field capacity,% 237

d. Wilting point,% 13.8

e. Root zone depth, m 0.6

respectively, compared to the corresponding
irrigation application rate of 70 litres per plant in
the flooding method. Localised application of
water by drip irrigation and conservation of
moisture by black poly mulch have resulted into
reduced use of irrigation water in the plots with
drip irrigation and mulch.

Plant height, canopy diameter and number of

Table 30. Rate of irrigation applied for different

Combinations
Method Rate of irrigation applied
(litre per plant)
T1: Drip with no mulch 35.1
T2: Drip with black poly mulch 26.6
T3:No drip no mulch (control) 70.0
CD (0.05) 9.9
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leaves were found to be highest for the plot with
drip irrigation and mulch, among the treatments.
Increase in plant growth parameters in plots with
drip and mulch may be due to maintenance of
optimum moisture level in the root zone by drip
and mulch. The average figures of the two
experiments conducted during 2013-14 and
2014-15is presented in the Table 31.

From the mean data of two experiments
conducted during 2013-14 and 2014-15, it was
observed that the yield of tomato in plots with
drip-without mulch and drip-with mulch were
found to be increased by 18% and 23%
respectively from the corresponding yield (1.3
kg per plant and 3.5 kg per sqm) in the control
plots (Table 32). The yield of the first experiment
(2013-14) was lower due to pest incidence
(Fungus mould). IWUE was found to be

increased by 1.3 times in plots with drip
irrigation, and 2.2 times in plots with drip
irrigation and mulch, compared to the IWUI in
the control plots of 18 kg of produce per cum of
irrigation water applied. It showed that
irrigation applied for production of one kg of
produce was 24.0 and 17.4 litres for plots with
drip without mulch and drip with mulch,
respectively, compared to the requirement of
56.5 litres in the control plots (without drip and
mulch).

Feasibility and Economic Evaluation of Heating
and Cooling of Polyhouse using Earth Air Heat
Exchange (fig. 95) by Barapani centre. Design
and Installation of Heat Exchanger: It consists of
eight 75 mm diameter and 6 m long MS pipes
connected by elbows and nipples. Two pipcs
form one grid of 12 m length. After each grid a

Table 31. Plant height, canopy diameter and number of leaves for different Combinations

Treatment Plant height (m) Canopy diameter (m) Number of leaves
30 60 90 30 60 90 30 60 90
DAT DAT DAT DAT DAT DAT DAT DAT DAT
T1: Drip with no 352 95.9 164.15 3415 582 752 8.8 2325 3135
mulch
T2: Drip with 3875 1022  170.15 3695 60.6 78.7 0.8 2415 3325
black poly mulch
T3:No drip no 33.2 93.35 1564 350 56.6 71 8.6 21.8 2925
mulch (control)
Table 32. Yield per plant and per sqm (g) and IWUI for different Combinations
Method Yield per Yield per TWUI (kg of produce per Irrigation applied to
plant (g) m’ (g) cum of irrigation water produce 1 kg of
applied) tomato (litres)
T1: Drip with no
mulch 1479 4101 422 24.0
T2: Drip with
black poly mulch 1548 4292 58.4 17.4
T3:No drip no
mulch (control) 1257 3485 18.0 56.5
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butterfly valve has been placed to divert air from
the rest of the grids to change the length of the
path of air travel. The heat exchanger has been
installed at a depth of 1.5 m. Scrap iron has been
spread of the sides of the heat exchanger fo
increase heat transfer. Blower: This is backward
curved centrifugal pump of diameter 300 mm

Fig. 95. Barth Air Hest Exchanger

and rotated by & three phase 740 watt 3000 rpm
motor.

Ground area of the polyhouse is 8 m x 4 m,
Height is 1.5 m at the side and 2.5 m at the centre
(Cupacity 64 cum). It is covered by 200 4 LDPE (fig.
96). Data recording: Temperature and humidity
inside the polyhouse has been recorded contimously
sian interval of 30 min by a data-logees.

= Periphyton production on different types of
colored plestic strips in freshwater ponds fox
enhanced figh production by Bhubanegwar
centre. Experimeni-1: The experiment was
conducted in triplicste with different colored
plastica, such as Red, Blue, Black, Green and
Transparent. After four months of observation,
mare periphylon growth in terms of volume was
scen on red followed by green, blue, black and
transparent plastic shests under pond water.
Number of genera estsblished in the colonics

wad seen more on green followed by blue, red,
transparent and black sheets. 48 different
periphyton microalges ware cbsarved om the
plastic sheets. The more number of genera of
green algae were found on the plastic sheets
followed by diatoms, desmids and blue-green
algae, Itmay be gaid that the color of the substrate
is effective for the specific algae. No significant
differences (p<0.05) weac observed on the
eccurrence of the algne due to the color of the
sheet within individual groups except for
diatoms, where blue color sheet had significantly
less them white sheet. Experiment-2: The
sheets (green, blue, black, white & red) and
bamboo mats for periphyton growth on those in

~@-Avg outside temp
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Fig 96. Difference in inlet and outlet tempernture
in different location of the beat exchanger




{Table 33) ponds (one stocked with fishes and the
other without fish) was conducted. In bamboo
mat and black colored plastic sheet the light
didn't penetrate to the back side, so there was no
pexiphyton prowth on them (in the back side).
Bloe color had more amoumt of periphyton
growth on it The pond stocked with fish had
quaniitatively low amount of periphylon on it
than the pomd heving no fish, 46.36 % lesw
periphyton was observed on sheets in poruds with
fish that means fish had eaten the plankton.
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the pond without plastic sheets. The pond with

plastic sheets had 9.72 % higher growth raic than

pond without plastic sheet,

+ Laboreioty Jar Experiment for Periphyton
Growth on Different Plastic Materials by
Bhubansswar contre. The water of each jar was
Tertilized by adding Urea (2.0 g) and 38P (3.0 g).
The experiment was condicted in triplicate, Four
typea of plastic sheets were used for the

Teble 33. Quantity of Periphyton (in mI} growth on different colored Plastic sheets

Colour of plasiiz Quanitiy of Periphyton (in mi) Quantity of Feriphyton (in ml)
thest on sheets-Pond whih flakh on sheets-Fond with ent fizh
Red 4.5 6.5

Cresn 55 B.O

Bhe 50 135

Black 4.5 70

Whits 4.5 120

Bamboo sheet 55 24

Experitgent -3; Two ponds of 0.1 ha were selected
for thiz experiment Omne pond had of five different
colour plastic sheets (fig. 97) for periphyton growth
and amvother without plastic sheesty. Bach pend was
stocked 50 kg of fish biomass {600-200 gm). These
fish were reared for thres months, sopplementary
feed was given in both the ponds with 2% fish
biomass. There was no sighificant difference in
water parameters of both the ponds. At the end of
experiment, 79 kg fish biomass was harvested form
pond with plastic sheet and 72 kg fish biomass from

Fig. 7. Diffcrent coloured plastic shects
growth

s

periphyton

experiment. Polyethylene (T-1, T-2, T-3),
Polypropylene (T4, T-5, T-6), FRP (1-7, T-8, T-
9), and Aszyvlic (T-10, T-11, T-12) shects were
immersed in the water of the jars. The experiment
was conducted for 45 days. The FRP sheets ware
sheets. Quantitatively the amount of periphyton
from 33 x 26 cm area was for FRP - 5.59 ml,
acrylic - 2.79 ml, polycthylens - 3.03 mil, snd
polypropylene - 2,79 ml. Polyethylene sheet had
maore types of genera (green algas) attached on to
it and acrylic sheet had less type of penera. Onaall
sheets, brown algae ie, Bacillariophyceac
(Diatoms) had developed and species Navicuia
wak the domnant type. The cxperiment was
repeated for the second time for ite ascuracy of
the result. And the result was same like previous
caperiment. The water parameters were snalyzed
in an imterval of 15 days.

« Byahmtion of Polvhounse eovered fiah pond for

fish rearing under femperate climatic conditions
of Kashmir valley by Srinagar centrs. Four
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rumbers of ponds used for the stady and stocked
with uniformly graded fingerlings of common
carp. Four treatments done in relation to the
observations of Water temperature rise, Fish
growth and Water quality parameter, The sverage
temperature of P, pond was highest at 12.90'¢
followed by P, P, and P,, respectively. The pH
valus of water in all ponds wers found to be in
range of 7-9.6 and everage pH values were
found in range 8.1-8.2. Dissolved oxygen (D.O)
was found lower im P, but D.O found highest
inP,.The weight gain was found to be maximum
in fingerlings stocked in P, followed by P,, P& P,
respectively. The results shown that the growth
of fingerlings ia better under polyhouse fish
pond. The other parameters like weight gain in %
and growth/day i %, body weight also showed
the same trend while as specific growth rate was
highest in P, followed by P,, P, and P,
respectively.

Studies on heating and cooling of agriculiural
Greenhouss using Earth Air Heat Exchanger
{EAHE) by Ludhisna center. Heat exchenger is
under operation and data being recorded with 6
inch size of motor pulley and the blower in speed
1440 rpm and found the fmal speed 3 m/s at
outlet of EAHE, At this speed the air was blown
up to half the length of the greenhouse. When the
size of the pulley was reduced to 3.5 inch in 2400
rpm speed were found the final speed 4. 7m/s and
achieved full blown of the green house. Also
observed that the difference between air
temperature at the inlet and outlet was 3.2 Coat
2440 rpm. When velocity is reducing the suction
the risc of tlemperature,

Junagadh centre studied the performance of
plastic mulch (fig. 98) in Bt cotton. To evaluate
plastic mulch (hio-degradable and silver black)
35 compared to wheat straw mulch and control
under three different irigation levels, the feld
experiment was laid out in strip plot design
during 2011, 2012 and 2013. Crop and soil
parameters were recorded during the
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NPy ey —

Fig. 98. Different colored Flastic Mulch in Bt Cotton

experiment. The irrigation was spplied on the
basis of ETc of 0.6, 0.8 and 1.0, Crop parameters
like plant height (177.11 em), plant canopy
(25694.67 sq cm), momopodia/plamt (4.19),
sympodia/plant (27.01), number of balla/plant
(74.06) and crop yield (497986 kg/ha) were
found macdmum under silver black plastic mulch
with the frrigation level of BTy = 0.8, The crop
parameters weres found minimom under no
mulch condition with the irrigation level of ETe =
0.6. The highest net return was obtained wnder
silver black plastic (61833.20 Re/ha) as compare
to other mulching treatment. Total depth of water
spplied were 314.75 mm, 419,65 mm and 555.2
mm under the irrigation level of 0.6 ETe, 0.8 ETe
and 1.0 ETc respsctively. Maximum water use
efficiency (1349 kg/he-mm) was found under
silver black plastic mulch with 0.6 ETc irrigation
level whils it was minimum (6.05 kg/hs-mm)
under no mulch condition with an fmigation kevel
of .Dede.
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Extension activitles of TOT Division '

Trainings imparted » Afivedaystraining was organized for 24 farmers
g) Farmers Training from Chandrapur, Mal s O by

- ' MACP, ATMA on “Post-Harvest Management”
* A training was organized on “Post-Harvest during 17-21 February 2015.

Management for Rural Catchment” for 7 farmers ik

from Jamner, Jalgaon, Maharashira and §  b)Officers Training

farmers from Amalner, Jalgaon, Maharashira » A capacity building training was organised (by
during 05-09 May 2014. Dr., S. K. Nanda and Dr, Indu Rawat) on Post-

— Harvest Management' during 07-11 April 2014
; for 24 officers sponsored by MACPE,

s A capacity building training was ofganized on
‘Post harvest tcchnology of msjor crops and
hivestock produce of Odisha state’ sponsored by
Guovt. of Odisha for 19 Agricultural Officers (1%
batch) during 15-19 Scptember 2014. The
tradning programine wad coordinated by Dr. 8. K,
Nanda, I'C Head (TOT) and cocoordinated by
Dr. Indu Rawat, Scientiat, TOT Division.

MACE, ATMA on “Post-Harvest Management™
during 03-07 February 2015.
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A capacity building training was organized by
Dr. 8. K. Nanda amd Dr. Tenbir Alrmad on Post
harvest technology of major crops and livestock
produce of Odisha state’ sponsored by Govt. of

Odisha for 20 Agricultural Officera (2 Batch)
doring 11-15November2014.

A capacity building training was organized on
Post-harvest technology of major crops and
livestock produce of Odisha state' sponsored by

Govt. of Odisha for 20 Agricultural Officers (3°
Baich)during 25-29 November 2014,

A capacity building training was organized on
'Poat-harvest techmology of major crops and

livestock produce of (4disha state’ sponsored by
Govt. of Odisha for 20 Agricultural Officers (4"

Batrh) during 08-12 December 2014, Theory
and practicals on various [CAR-CIPHET
dewcloped technologies were organised for
trednees, The irainess got exposure to food
procesging industry and agro processing through
ficld visits to Nijjar Agro Indusirics, Amritssr
and Agro-Processing Centre, Mogs, Purjab,
Besides, a wigit for showcasing and
PAT, Ludhiang, wag alao orgatriged,

* ity buildi e red by
Dr. 8. K. Nanda, I/C Head (TOT) and Dr, Ranjeet
Singh, Sr Scientist, TOT Division on Post
harvest teclmology of major crops and livestock

P L

produce of Odisha state' sponsored by Govt of
Odisha for 20 Agricultural Officers (5™ Batch)
during 19-23 Jenuary 2013,

¢) Students Training

Transfer of Technology Division conducted 3
days truining programme on “Post-Harvest
Management of Figh” for 12 B.F.Se, studenis
from College of Fisheries, GADVASU,
Ludhiana during 14-16 May 2014,

Four momths training was imparted to 3 B.Tech
{Agril. Engp ) students of College of Agriculture
Engineering and Technology, Anand
Agricnltural University, Godhra (Qujarat) on
‘Quality evalustion of debittered kimow juice
and ghrink wrap pacakaging of cabbage’ w.e.f,
05.02.20141031.05.2014.

Three B.Tech (Apgril Enpe)} sudems from
Junagadh Agri. University, Junagadh, Gujarat
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were imparted one month training w.e.f. Jime 01-
June 30,2014,

A training weas orpenised for 9 M.Tech. stndents

from CAFT, hmagarh during Foly 01-Tyly 26,
2014 at ICAR-CIPHET Ludhiana

One month implant training was imparted to 13
students {12 B.Tech and 1 B.8c) durmg July 01-
July 31, 2014.

ICAR-CIFHET tmpsrted implant training to 12
B.Tech students from UAS Bangalore during
Aug2014.

ICAR-CIPHET is imparting implant training to
2 B.Tech studentz from OUAT, Bhubaneshwar
from Aup—Nov 2014,

d} Radio Programme

One radio talk was delivered by Dr. 5.K. Nanida,
I/C Head (TOT) on ICAR-CIFHET devsloped
tecimologics on FM Gold, Ludinzans. He focused
onn the role of post-harvest machineries and
products developed in the ICAR-CIFHET and

the distinguighing festures of each machine
dizplayed for demonetrated at PAU Kisean Mela
held st PAU, Ludhiana during 20-21 March 2015,

¢) Participation in Exhibitions

]

ICAR-CIPHET deweloped technologies were
showcased in Innovation Exhibition at NIT
Hamirpuy, Himamchal Pradesh during 12-13
Ayguat 2014,

ICAR-CIPHET attended 'Rescarch and
Extension Specialists Workshop for Rabi Crops

organized by Directorate of Extension
Education, Punjab Agricultural Undiversity,
Lagdhigna, Punjab held during Augost 12-13,
2014 held at Pal Anditorinm, PAU Ludhiana.

ICAR-CIPHET displayed its technologies and
products in Kisan Mela held at PAU Ludhiana
dhring 12-13 September 2014,

ICAR-CIPHET developed technologics were
demongtrated in Kisan Melg, PAU Lodhigng
held at Regional Research Station of PAU,
Rauni, Patiala on 16 September 2014,

ICAR-CIPHET participated in Kisan Melz, PAU
Ludhiana held at Regional Rescarch Station of
PAU, Bhatinda on 27 September 2014, During
this exhibition, about 2000 farmers/
cotrepuenesure visited the ICAR-CIFHET stall
and appreciated the developed technologics and
products.

ICAR-CIPHET developed technologies were
demonstrated in exhibition at NDRI, Kamal,
Haryvans during ICAR Institute-SATl-
Development and Stakeholder Interface on
'Farmers and Industry Participation in
Agricultural Growth” held on 18 October 2014.

Selected proven techmolopics of ICAR-CIFHET
were showrased mmd demomytrated v Food &
Craft Mela held at PAU Ludhiana on 21 October
2014, Varicus technologise developed by the
inatitute Hke beenyrard millet bosed pluten baged
muffing, millet based extroded products etc.
wers displayed in this and attracted the
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atPragati Maidan, New Delhi.
» Showcased and demonstrated ICAR-CIPHET
developed technologies in Pusa Krish! Vigyan

exhibitors.
s [CAR-CIFHET developad technolopies were
showeased and demonstrated in Nationsl

Symposiom on "Agricolture Diversification for

Sustainabls Livelihood and Environmental

Becurity' duning 18-20 November 2014 af PAU Mela orgemized by IARI, New Delhi dnring
Ludhiana. 10-12 March 2015.

v  Showcssed and demonstrated ICAR-CIPHET

s ICAR-CIPHET developed tschnologies wers developed tectmologies in Kiven Mela held at
showcased snd demonstrated in Agricnltural PAU Ludhiana during 20-21 Manch 2015.
Srience Congress (ASC) India Expo during (3=

06 Febroary 2015 atNDRI Kamal.

* ICAR-CTPHET developed technologies were
showcased and demonstrated in Eastern Zone r

Repionel Agniculivre Fair orgenized by ICAR- i :;
CPRI Shimla during 19-21 February 2015 at :
Central Potsto Ressarch Station, Patna, Bihar. R:&
L ot
= Showcazed and demonstrated ICAR-CIPHET ’ :

developed technologies in Indisn Apri Show
Kigan Gyt Ganga during 26— 28 Felrruary 2015
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INSTITUTE ACTIVITIES '

Commercialization/ Licensing of ICAR-CTPHET
technologies during year 2014-15

Training and Lcensing of “Pearl millet based
composite extrundates and pasia techmology™

Peardl millet based composite extrudates and
pesta technology is weed to develop instant product
having high caloric density, protein quality, high
shelf Eife by using small low cost collet type food

allow the mamufacturer to prepars the product at
lowest possible cost s that they can effectively reach

the low income ssgments of population. Dr. D.N.
Yodev, Sr. Scientist and My, Mondkon Sherma, Scientiat
imparted the traiming regarding techmical knowhow of
the technology to a budding entrepreneur, Mr. Ashok
Kutner from Jalandhae D Meotjo Bels, I/'C ITMU,
ICAR—CIPHET Ludhiana coordinated this activity.
Licenss of the mentionsd technology was transferred
to the entreprenenr on 01 May 2014 by Dr. R K. Gupin,
Director, ICAR-CIPHET.

Training and lcensing of “Groundoui fiavoured
beverage, curd and paneex™

ICAR-CIPHET, Ludhiana has taken lead for the
development of proundmit besed dairy mmalopuss
such as flavored beverage, curd, paneer etc. Besides
its mutritional valiex, pronndmut beverages alzo
protect from cendisc discases and disbetes. Seven
entreprenenrs viz. Mra. Sarhjit Kaur from Jalandhar
{Fb.), Mr. Dilbag Singh, Mr. Sat Pal Singla, Mr.
Uttamn Singh from Bathinda (Fb.), Mr. Inderjit Singh
from Ludhisana, Mr Suyash Shukla from Indore
{M.P) and 5. Daljit Singh from Fatshabad {Haryana)
touk the training and Keenae of this technology.
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Licensing of “Frocens of manufacturing mix for
ready to constitute makhana kheer”

Makhana which is mainly grown in eastern part
of country is now spreading its horizon by crestmg
demand in other parts of country as well. Makhana
kheer has great potential for popularization and
commerislization, but due 1o non-svailability of
standand and quick method, it is not so popular. A
process for manufacture of ready to comstitute
makhana kheer mix (RCMK) with prolonged shelf
life under suitable storage conditions has been
developed which can be used to prepare mekhana
kheer almost imstantly just by mixing one part of
RCMK with desired parts of warm/hot/cold water,
Entrepreneur from Baddi based M/s Ulira Bio
Nsturals and Hydcrabad based fiom M/s Al Foods
India Pvt Lid, Telangana ICAR-

CIPHET for this technology. License of sforesaid
technology was transferred to the firms on 08 June
2014 gnd 02 July 2014 regpectively.

>
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Licensing of “ICAR-CIPFHET evaporatively
cooled storage structure”

Fruits and vegetablea being perishable in nature
need immsdiate post harvest management to reduce
ficld heai and enhance shelf Lfe. Refngerated
storage, which is believed to be the best method for
storing the fruits and vegetables in fresh form, is not
inyestment Begides it is not suitable for roral or on
farm storage where the producer would like to store
the commeoditics for only fow days to sccumulate
sufficient quantities before carrying them to markets
gitnated far off and in urban areas. Keeping in view
the noed for low cost alternative storage system,
ICAR-CTPHET has developed evaporstively cooled
structure which is lesser energy intensive and is able
to mantxn lows tcmperatore in &n enclosed
chamber for storage of fruits and vegetables for a
short durstion_ Dr. S.N. JTha, Head AS&EC Division
provided design of this structure to Mr. M.
Harikrighngn, Chief Bxecutive of M/ Southern India
Spices & Essences, Thiruvananthaporam, Kerala.
BPD along with [TMU from ICAR-CIPHET helped
the entreprenenr to get the licensing and traiming of
this technology. Dr. SN. Jha, [/C Director, ICAR-
CIPHET handed over the MoA of this tschnology to
the entreprencur on 19 June 2014,

Training end Hcensing of “Minimal processing of
vegeinbles”

Minimal procesging of raw fruits and vegetables
is important not only to keep the producs fresh but
also to extend its shelf life to make distribution
feasible within the region of consumption. The

?E 98
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minimally processed fruits and vegetables are the
form of ready to cat or ready to cook kind which can
be mixed aalad, fruits slices, cubes, vegetable sticks
can serve as convenience to consamers for ready
food, especially with rapid changes in lifestyle. Dr.
Rahugl K. Anurag, Scientist imparied training on
these technologies to Mr. M. Harkrishnan, Chief
Executive of M/s Southern India Spices & Essences,
Thiruvananthspuram, Kerals from 16-19 June 2014,
Dr. D.M. Kadam, PI-BPD along with Dr. Manju
Bala, I'C ITMU from ICAR-CIPHET hslped the
entreprencur 10 get the licensing and training om this
technology. Dr. SN. Jha, I/C Director, CIPHET
handed over the MoA to the entrepreneur on 19 June
2014,

Training on “Shrink wrap packsging of frufts and
vegeiables™

Individual shrink wrapping of prodoce in heat
shrinkable or other plastic films is an extension of
mlti-—unit packeging, soch ss plustic bags and tmy
over wraps for extending post-harvest life of firaits
and vegetables. The individual shrink-wrap
packagmg extends the shelf-life by preventing the
moisture loss, maintaining firmness and reducing the
respiration rate. It also delays the physiclogical
detericration of firuits sometimes oven better then the
low temperature atorage. Hence farmers/
entreprensars must know this technique to extend the
shelf life and fetch high returns. BPD in associstion
with Dr. Manju Bala, I/C ITMU organized 4 days
training from 16-19 June 2014 and Dr. Rahul Anurag
imparted the training to entreprencur. The traiming
was concluded by awerding the training certificate o
the entreprenenr by Dr. S.N. Jha, I/C Director, ICAR-
CIPHET, Ludhiana on 19 Junc 2014,

Licensing of “Process of separating a componnd
containing allytisothiocynste from mustard seed”

Mustard is one of the most important oilseeds in
the courriry and it ranks namber two after groundmat
oil. In Ayurveds and other healing methods, the
properties of mustard oil as antifungal, antibacterial
and insecticidal have been highlighted These
properties are basically due to presence of
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Allylisothiocyanste in the oil and ICAR-CIFHET,
Ludhiana has developed technique for extraction of
this component from mmustard seed. Ludhiana based
firm viz. M/s Parslnmam Bio sgrotech Pvt Ltd,
approached the institute for this technology and Dr.
Meanju Bala, I/C ITMU facilitated the firm to get
license of this technology. License of the mentioned
technology was transferred by Dr. 8.K. Nanda 1/C
Director, ICAR-CIPHET, Ludhiana on 26 June
2014,

Trainisg snd Heemsimg of “Beetroot powder
technology”

Beetroot is & nutritions vegetable and has been
considered beneficial to the blood, heart and
digestive system. It is rich in betsine which plays an
important role in preventing toxic levels of
homocysteine harmful to blood vessels. Beetroot is
also rich source of carbohydrates, a good source of
profein, dietary fibre end important vitaming,
Powdering technology developed by the Institute
would go long way to provide effective and sasy
solution to people of all age groups. Dr Mriduls
Devi, Senior Scientist st ICAR-CIPHET imparted
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training regsrding technical aspects of this
technology doring 25-26 July 2014, The MoA of this
technology was given to Ms. Shelly Gandhi, a Delhi
based young entreprensur by Dr RE. Gupta
Director, ICAR-CIPHET om 26 July 2014,

Licensing of “Potato pecler cum washer™

For the processing of potatoes in sty form,
removal of peel is an important unit opesration.
Hence, 3 power operated batch type potato peeler of
capacity 400 kg/h with peeling efficiency of 95%
was developed at ICAR-CIPHET, Ludhiana. The
machine iy driven with slectric motor and is suitable
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for amsll geale potato proceaging yhits, License of
this technology was transfemred to M/z Swift
Machines Pvit. Lid., Harvans on the occasion of
Silver Jubiles Semingr gn 19-20 December 2014,

Licensing of “Low fat meat emulsion and process
for making the same®

Recent media attention to the global problem of
obesity demonstrates 8 necd for greater availability
of foods with low fat and caloric content. Therefore,
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there is a need to develop low fat meat emulsion and
emulsion type meat products that have deairuble
flavor and texture like that of high fat meat emlgion
and emulsion type msat prodocts. ICAR—CIPHET,
Ludhiana hes developed the process for making low
fat meat emmlsion and enmlsion type produocts with
the replacement of unwanted added fat with
advantageous plant ompin gel that i3 well
contribating to the flavor and texture in meat
products. Ludhiana based company M/s Khanna
Food Products, Ludhisna approached the mstitute
for this technology. Dr. 5K, Nanda, I/C Director,
CIPHET, Ludhiana handed over the MoA of this

techmolopy to entreprencur on 20 February 2015,

Trainlog and licensing of “Processing of aonla for
marufacturing of value added products”

Apnla figit is highlty mupritive with great
medicinal benefits. As aonla fruits are highly
pexishable in nahme, its storage is very limited.
Abohar centre of ICAR-CIPHET, Ludhiana

developed many products such as acnla candy, jam
presetve, jelly, leather, mouth freshmer efe, Mia,
Binder Pal Kaur approached ICAR-CTPHET for this
technology. M. Vijay Singh Meena and Mr. Rajezh
Kumnar, Scientist and T-6 at HCP Division, Abohsr
imparted the training to the entrepreneur at Abohar
Centre. Dr. Manju Bala, I/{C ITMU coordinated the
Beensing and treining of s technolopy. Licenss of
the mentioned technology was transferred to the

entrepreneur on 26 March 2015 by Dr. R.K.Gupta,
Dixector, ICAR-CIFHET.




ICAR-CIPHET technologies licensed during the year 2014-15

S. Technology Contracting Party License Date of Type Innovator
No. Fee Signing
{Rs.) Agreement

1.  Agreement for licensing Mr. Ashok Kumar, S/o  35000.00 01.05.2014 Licensing Dr. D.N.
of “Pear] millet based Mr. Gian Chand, VPO and Yadav
composite extrudates Ghurka, Teh. Phillaur, training of Ms. Monika
and pasta” Distt. Jalandhar non-IP Sharma

(Punjab)-144632 protected
technolgy

2. Agreement for licensing Mrs. Sarbjit Kaur, W/o  15000.00  29.05.2014 Licensing Dr. D.N.
of “Groundnut Mr. Sukhjinder Singh, and Yadav
flavoured beverage, No. 60, Satnam training of
curd and paneer” Colony, Alipur Road, non-IP

Mithapur, near Bhatti protected
Cold Store, Jalandhar technolgy
(Punjab)-144 006

3. Apgreement for licensing M/s Ultra Bio Naturals 100000.00  06.06.2014 Licensing Dr. S.N, Jha
of technology of 41, DIC (Baddi), and
“Process of Himanchal Pradesh training of
manufacturing mix for IP
ready to constitute protected
makhana kbheer (Patent technology
application no. -
746/DEL/2008)”

4. Agreement for licensing My/s Southern India 15000.00 19.06.2014 Licensing Dr Rahul K.
of technology of Spices & Essences, and Anurag
“Minimal processing of Kanjirampara, P.O. training of
vegetables” Thiravananthapuram non-IP

(Kerala) - 695 030 protected
technolgy

5. Agreement for licensing M/s Southern India 25000.00 19.06.2014 Licensing Dr. S.N. Jha
of technology of Spices & Essences, and
“Knowhow for Kanjirampara, P.O. training of
construction of ICAR- T]nmvana_nthapmam non-[P
CIPHET evaporatively  (Kerala) - 695 030 protected
cooled storage structure\ technolgy
(5-7 tonne capacity)”

6.  Agreement for licensing M/s Parshuram Bio- 50000.00  26.06.2014 Licensing Dr. S.K . Tyagi
of technology on “A agrotech Pvt. Ltd., of IP
process of separatinga 4" floor Novelty protected
compound containing Plaza, technology
allylisothiocynate from  Bhai wala Chowk,
mustard seed (Patent Ludhiana
No. — 250118)”

88
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S. Technology Contracting Party License Date of Type Innovator
No. Fee Signing
Rs.) Agreement

7. Agreement for licensing M/s Al Foods India 50000.00 02.07.2014 Licensing Dr. S.N. Jha
of technology of Pvt. Ltd., 6-2-8/3, of IP
“Process of Shivrampally, protected
manufacturing mix Katedhan Village, technology
for ready to constitute Rajendranagar
makhana Mandal, RR District-
kheer (Patent 500 052, Telangana
application no.-
746/DEL/2008)”

8. Agreement for licensing Ms. Shelly Gandhi, A-  25000.00  26.07.2014 Licensing Dr. Mridula
of technology of 11, Nizamuddin East, and D.
“Process for making New Delhi - 110013 training of
beetroot shreds and non-IP
powder” protected

technology

8. Agreement for licensing Mr. Dilbag Singh, St. 15000.00 31.07.2014 Licensing Dr. D.N.
of “Groundnut No. 13/10, Guru and Yadav
flavoured beverage, Gobind Singh Nagar, training of
curd and paneer” Opp. Antic Resort, non-IP

Bathinda (Pb.) -151 001 protected
technology

10. Agreement for licensing Mr. Sat Pal Singla, 15000.00 31.07.2014 Licensing Dr. D.N.
of “Groundnut 39/2, Bharat Nagar, and Yadav
flavoured beverage, Bathinda (Pb.) -151 001 training of
curd and paneer” non-IP

protected
technology

11. Agreement for licensing Mr. Uttam Singh, # 15000.00  31.07.2014 Licensing Dr. D.N.
of “Groundnut 19330, St. 5, Gurn and Yadav
flavoured beverage, Teg Bahudur Nagar, training of
curd and paneer” Bibi Wala Road, non-IP

Bathinda (Pb.} -151 001 protected
technology

12. Agreement for licensing Mr. Inderjit Singh, S/0  15000.00 14.10.14 Licensing Dr. DN,
of “Groundnut Late S. Daljit Singh, and Yadav
flavoured beverage, H. No. 5501, St. No. 6, training of
curd and paneer” Sahibzada Fateh Singh non-IP

Nagar, New protected
Shimlapuri, Ludhiana technology
-141003

13. Agreement for licensing Mr. Suyash Shukla, 15000.00  25.11.2014 Licensing Dr. D.N.
of “Groundnut S/o Mr. Sushil Kumar and Yadav
flavoured beverage, Shukla, 145, Sai Baba training of
curd and paneer” Nagar, 60 Feet Main non-IP

Road, Dwarikapuri, protected
Indore (M.P.)- 452 009 technology




S. Technology Contracting Party License Date of Type Innovator
No. Fee Signing
(Rs.) Agreement

14. Agreement for transfer  M/s Swift Machines 200000.00 19.12.2014 Licensing Dr. SK.
of KNOWHOW of Pvt. Ltd., 270, Mahesh ofnon-IP  Tyagi
“Potato peeler cum Nagar, Ambala Cantt. protected
washer” (Haryana) technology

15. Agreement for licensing S. Daljit Singh, S/o S. 15000.00 11.02.15 Licensing Dr. D.N.
of “Groundnut Kirpa Singh, VPO and Yadav
flavoured beverage, Akkanwali, Tehsil training of
curd and paneer” Tohana, Distt. non-IP

Fatehabad (Haryana) — protected
125 106 technology

16. Agreement for licensing M/s Khanna Food 50000.00 20.02.15 Licensing  Dr. Yogesh
of technology of “Low  Products, B-34- of [P Kumar,
fat meat emulsion and ~ 2450/1, Rajesh Nagar, protected  Dr. K.
process for making the  Haibowal Kalan, technology Narsaiah and
same (Patent Ludhiana -141 001 Dr. Tanbir
application no. - Ahmad
2351/DEL/2013)
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| EVENTS ORGANIZED l

Visit of Hon'ble Union Cabinet Mindster

Hon'ble Union Cabinst Minister for Food
Processing Industnies, Hasimrat Kaur Badsl visited
ICAR-CIPHET Ludhiana on § Jaly 2014 to get
apprised and revisw the progress achisved by the
ICARCIFHET in 'Asscsmment of Post-harvest
Losses of Major Crops and Livestock Produce in

Indig', & project sponsored by the Mindstry of Food
Processing Industries, India. ICAR-CIPHET had
already conducted the benchmark survey under the
leadership of Dr 8 K Nenda, Former Project
Coordinator of AITCRP-PHT on «quantitative post
harvest losses in India and brought out itz results
during the last Plan. Dr R K Gupts, Director, ICAR-
CIPHET explained the progress in this repeat stody

on the post harvest losses. Expressing ber concern
over the substantial post-harvest lossez in the
couniry, the Hon'ble Minister advizsed the institute to
collaborate with PAU, Ludhiang; GADVASU,
Ludhiana and Punjab State Government in
popularizing the loss reduction technologies
developed by ICAR-CIPHET, which may be
emulated in other states. Dr Gupta also Driefed the
Hon'ble minister about the significant achievements
of ICAR-CIPHET in recent vesrs including litchi
pecling machine, custard apple pulper, ground nut
milk, stc., which wers highly appreciated by her. The
Hon'ble minister slso visited the laboratories and the
Agro Processing Centre of the institmie and
witnessed the pilot plant demonstration of milk
production from pround nui, mamifacturmg of
Besides, an interaction programme with the
enircprencurs was organized. The producta
displayed by the entreprencurs were sovbean milk
and tofu, groundmut milk, agmiz candy, fruits and
vegetable based pickles, rose water, mult grain
floor, cte. She applanded the efforts of the
enirepreneurs and also the [CAR-CIPHET who gave
them tminimg snd helped in catablishing their
ventores, She also instructed the concerned officials
to provide appropriate platform to the entrepreneurs
Visit of Honorable Secretary, DARE & DG,
ICAR

Dir. 8, Ayyappan, Honorable Secretary, DARE &
DG, ICAR and Dr. K. Alagnsandaram, DDG (Engg.)
visited ICAR-CIPHET on 14 November 2014,
Potato Pecler cum Washer machine was inauguorated
by him and be also encouraged the institute
sciemtints. Dr. A. U, Muzaddadi, Sr. Scientist and Dr.
Timbir Ahmad, Scientist demonstratd Tive Fish
Transport Carrier system and Fish Descaling
Machine (devsloped at ICAR-CIPHET) to Dr. 8.
Ayvappen in the presence of Dr. K. Alagosundacam,
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DDG (Enpg), ICAR, Dr. RK. Gupts, Dircctor,
ICAR-CIPHET and Dr, §.K. Nanda, I/C, HOD, TOT
Division. The Director General expressed his

gatisfaction over new developments in the institote
and wished for the bolistic progress of the institute
and the sector in the coming yeary.

Visit of Homorable DG {AE), ICAR, New Delhi
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Dr K Alagosondaram, DDG, Agricultoral
Engincering Divigion, ICAR visited ICAR-CIFHET
ot 29 October 2014 and interacted with the gtaff, On
this occasion, Director showcased the institute video.
ICAR-CIPHET Scicntists imtroduced themsclves
with their field of work. Hon'ble Deputy Director
General addressed the gathering with his thonght-
movoking epeech and cocouraped everybody to
the laboratory of different Divizsions, Units, APC and
workshop.

s Dr. Gurbachan Singh, Hon'ble Chairman, AXREB

vigited ICAR-CIPHET, Ludhisns on 20

November 2014,

» Dr, Kevin D Gallagher, PhD & FAQ
Representative India, ad interim, Office of the
Representative in India, New Delhi visited
ICAR-CTPHET, Ludhiang on 22 Deceamber 2014
to discuss potential collaboration on shoudiex
pertaining to post-harvestlosses. Dr. R K. Gupta,
Director ICAR-CIPHET welcomsed Dy, Kevin to
instihite amd presented before him the siudy
about post harvest lossss conducted by CIPHET.
Dr Kevin appreciated the atudy and rased soms:
issmes regarding losses of food in Public
Distribution System in India and wastage of food
m India.

= 30 delepates from Kenys end Malawi along with
two officials of MANAGE visited ICAR-
CIPHET, Lwdhiana on 10 September 2014 as
part of their international training programme
entitled 'New Dimensions in Agricultural
Extension Monagement' under 1)S-Tmudia-Africa
soardineted by MANAGE, Hyderabad,

# Dr. Abdc]l Gawad Sead, Visiting Sciemtist from
Egypt, Cairo, completed the Post Doctoral
Fellowship under the guidance of Dr. S.N. Jha,
Head AS&EC Division at ICAR-CIFHET. Dr.
Saad wus recipient of Nonealighed and other
Developing Couniries Science & Technology
Fellowship under DST Scheme of Reasearch
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Training Fellowship for Developing Country
Scientists (RTF-DCS)' in the area of Post Harvest
Engineering from April to Augast2014.

» Prof. Bhesh Bhandari, Food Processing
Technology and Engineering and his associate
Dr. Sangeeta Prakash, University of Queensland
Queensland, Australia visited ICAR-CIPHET,
Ludhizna on February 18, 2015 for the research
collaboration i the field of (i) Gram (Rice)
breaksge during drying/milling; (i) Rice

Natipnal Seminar

¢ ICAR-CTPHET, Ludhisna organized a National
Seminar on “Pregsemt scenario and future

/ 5 —
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strategics for processing end value addition of
agricultural commodities” duoring 19-20
Decemnber 2014 as an important activity in the
Silver Jubilee Year of the institute, Seminar was
sponsored by MoFPI, New Detlhi to address the
futare expectations of stakeholders in food
processing sector through resecarch and
development innovations. Dr Gurbachan Singh,
Hon'ble Chairman, ASRB, New Delhi was the
Chicf Guest on the occasion. On this suspicious
gathering, Dr. Gurbachan Singh said thet after
surplus production, India has become an exporter
of many commodities and he also emphasized on
the need of soil and water quality to produce
good quality crops and its processing. Food
saved is food processed, he added. Dr B.S.
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Dhillon, VYice-Chancellor, PAU, Ludhiana, Dr
Anwar Alam Ex-VC, SKUAST, Srinagar, Dr.
Nawsb Ali, Ex-DDG (Engg. ), Dr. S.M. Ilyas, Ex-
Director, ICAR-CIPHET and Project Director
NIRD, Hyderabad graced the occasion as Guests
of Honour. Dr K. Algusundaram, DDG (Agril
Engg) chaircd the Inaugural Scesion of the
Seminar. Chief Guest, Dr Gurbachan Singh and
other dignitaries released the "Souvenir’ of this
Silver Jubilee Scminar, ‘Silver Jubiles Lecture
Series’ and other publications, The design of
Potato peeler-cum-washer’, developed by
ICAR-CIFHET, Ludhiana was also licensed to a
leading company on this occasion, Dignitarics
asked scientific communities to address the need
of the hour and work towards seed and grain
storage at furmer's level to get good quality seeds
at cheaper rate. ICAR-CIPHET has to play lead
role in post-harvest technology and management
so fhat our producer can get more benefits, On
this occasion, various SHGa, entreprencurs and
NGO also participated and dixplayed their value
added prodncts based on trainings received from
the inatitute. Participants, researcher,
entreprensurs etc from different parts of the
country sttended the two days National Scominar.
Summer Scheol on Modern Techmologles and

Approsches in Storage of Harvested and
Processed Plant and Animal Food Products

ICAR sponsored 21 days Summer School on
"Modem Technologics and Approsches in Storage of
Harvested and Processed Plant and Animal Food
Produocts" was organized at the Cemiral Instituts of
Post-Harvest Engineering and Technology,
Ludhiana from Fune 11 to July 01, 2014 snecessfully.

i_
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Twenty four participants across the country
partivipated in the fruining progratme, Sutmmer
school was blend of lectures, practicals, hands on
experiencs, discussion, Skype lectures, participants
presenintion, vist to Adami and FCT storape facilitics,
Moga, Visit to N P Fresh Foods, Hambran, Visit to
Field Fresh Pvt Ltd., Lodowal, Visit to GADVASU's
College of Fisheries and College of Dany Science
and Technology, PHPTC and PALN's Food Science
and Technology Division. During wvaledictory
function, Dr. R K Gupta, Director ICAR-CTPHET
Lyulhiana, distributed the certificates to participants
and urged them to utilize the Inowledge leamed in
the school m their professionsl carcer.

Ssmmer School on Food quality and safety:
recent advances in evalustion techniques

ICAR sponsored 21 days Summer School on
“Food quality and safety: recemt advances in

evaloation techndques” waa condocted during 05-25
August 2014 at ICAR-CIPHET, Ludhiana Dr
Pranita Jaiswal and Dr Rahul Kumar Anurag wers the
Courye Direetor and Co-Course Director
respectively. A total of 61 participants had applied,
out of thern 24 participants wers selectad to athend the
surmner school. The school was blend of lechores,
lecturss from eminent speakers, participant
presenintions. Visits were also arrenged to state of art
quality evaluation facilities to sxpose the participants
to the recent advancement m quality evaluation
techniques, Visita were made to Punjab
Biotechnology Imcubator, Mohali; GADWVASL,
Ludhizns; Verka Milk processing plant and Field
Fresh Pyt, 1id,, Lodowal, Participants congratulated
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during eniire truining programme. Dr. RK. Gups,
Director, ICAR-CIPHET encouraged participants to
work in collaboration. Dr B.S. Bisht, Director, BIAS
Bhimial, snd former VC, G.B. Pant Univesity of Ap.
and Tech., Pantnagar amd former Director, ICAR-
CIFHET distributed the certificates to the trainess.

Enivepremenrship Development Programme on
"Nutritive functional lour and health foods'

ICAR-CIPHET, Ludhisne orpaniz¢ed an
Entrepreneurship Development Programme (EDP)
for farmers, entreproneurs and Self Help Groups on
Nutritive fimctionsl flour snd heslth foods' during
15-21 Jaly 2014. This EDP was sponsored by

Agricubtural Technology Management Agency,
Palampur, Kangra (HP). The programme was
coordinated by Dr. Mridula D., Sr. Scientist and Ms.
Moniks Sharma, Scientist of FG&OP Divigion, The
programme was insugurated by Dr. RE. Gupta,
Director, ICAR-CIPHET, Ludhiana, Speaking on the
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occasion, the Chief Guest of the fimetion, Dr. R.E.
Gupta emphesized on the importance of health
foods. The seven days EDP was designed to give
participants 2 complete exposure to the basic
concepts of valoe wmdditiom, processing and
packaging, quality control, safety and
regulatory standards of mutritive functional flour,
high protein extrudates and functional pasta. It
comprised of various lecturea and practical sessions
by experienced Scientists from [CAR-CIPHET.
During the wvaledictory function, the farmers
expressed their overwhelming response for the
traming received. Speaking cn the occasion, Dr S.K.
Tyagi, Principal Scientist & I/C Head, FG&OP
Divizion motivated the participants for starting their
own business based on the technologics leamned at
ICAR-CIPHET. While distributing the certificates,
Dr. R K. Gupta encouraged the participants to inform
sbout the ICAR-CIPHET food proceceping
technologies in their regpective villages.

Institute Resenrch Conncil (IRC) Meeting

The 23" Instituic Rescarch Council Mecting was
held during 20-21 June 2014 at ICAR-CIPHET,
Ludhiana under the Chairmanship of Dr. R K. Gupta,
Director, ICAR-CIFHET. Dr. S M. ILlyss, Project
Director, NIRD, Hyderabad was the invited expert
for the meeting. Dr. RK. Vishwakarma, Sr. Scientist
end Member Sccretary, IRC welcomed the capert,
Director, Project Coordinators, Head of Divisions
and Scientists of both the campuses to the IRC
meeting. Dr. RK. Gupta, Director, ICAR-CIPHET
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welcomed D S.M. Ilyes and all Scientists in the
mesting Member Secretary presented the Action
Taken Repart on suggestion/recommendation of the
Inst IRC held during 28-29 October 2013, After
thorongh deliberations and some modificationa
ATR. was accepted. Salient achiovements of sach
divigion were thereafler presented by the respective
Head of Divisions followed by presentations of 11
RPP-L, 19 RPP-Il and 4 RPP-IIL
Institnte Mansgement Committee Meeting

The 31" meeting of Instihne Management
Committee of ICAR-CIPHET was held on
September 06, 2014 st ICAR-CIPHET, Ludhima
under the Chairmanship of De. RLK. Gupta, Director
with the other members being Dr. S.K.
Chatiopadhyay, Head, MP Division, CIRCOT,
Mumbai; Dr. Nachiket Kotawaliwale, Head
(APPD), CIAE, Bhopal; Dr. Gautam Bose, Head,
MP Division, (NIRJAFT), Kolksts; Dr. 8. K. Jha, Pr.
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Scientist (AS&PE), PHT Centre IARI, Pusa, Now
Delhi; Dr. P.R. Bhatnager, PC (APA); Dr. 8.N. Jha,
Head, AS&EC; Dr. 5 K. Nanda, In-Charge Head
TOT; Dr. BC. Sharms, Hsad, HCF and Sh. Manni
Lel, AF&£AQ. The IMC members visited
laharatories, other facilitiea of Institute and institole
developed squipments viz. cryogenic grinder, basl
Pulper and makhans popping machme were shown to
IMC members,

Coordination Committee Meeting (CCM) of
AICRP o PET

11* Coordination Committee Meeting (CCM) of
AICRP on Plasticulture Enginsering and
Teclmology (eslicr Applicstion of Plastics in
Agriculture) was held during 20-21 November, 2014

at ICAR Rescarch Complex for North Eastern Hill

Region, Umiam (Barapani), Meghalaya nnder the
Chairmanship of Hon'ble DIMG (Engg.) Dr K.
Alspusundrrma and Co-chainmanship of Dr. RK.
Gupta, Director, ICAR-CIPHET, Lughiana and Dr,
S.V. Ngachan, Director, [CAR RC for NEH,
Bergpani. Padma Shree Dr Brahma Singh, Ex-
Director (Life Sciences), DRDO, and Pregident,
Indian Society of Protected Cultivation, New Delhi
was the Chief Guest snd Chairman, Expert
Committee in the CCM, The importent points
emerged during the meeting are mentioned as: &
projects wers completed and the period of 11 projects
were extended. The titles of two projects were
revised! changed. 38 new project proposals were
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submitted for spproval. These projects weore
presented wnd affer discussions, 28 new proposals
were approved. 10 new proposals could not be
accepted.

Workshop of [CAR-All India Coordimated
Resenrch Project on Posi-Harvest Technology

30" Workshop of ICAR-All India Coordinated
Research Project on Post-Harvest Technology was
held during & to 9 Jannary 2015 at UAS, Bangalore.
Dr. K. Alsgusundarem, DDG (Engineermg) was the
chairman of the workshop and Dr, Kanchan K.
Singh, AD{(G (FF/PE) and Dr. R. K. Gupta, Director,
{CIPHET were the cochaimen. Dr. 3. N, Jha, I'C

PHT, presented major accomplishments of the
scheme during 2012-14 and also discussed the way
forward. Bienwial progress reporis (2012-2014)
were presented by the respective AICRP on PHT
Centres in technical sessions organized sector-wise,
viz., Food Graing, Horticulturel Cropa, Jaggery and
Livestock Produce sectors. Besides, two workshops
on [CAR-MOFPI sponsored project and ICAR-FCI
sponsored project were held on Jasuary 8, 2015,
Some important recommendations emerging from
the workshop ars: pilot scale processing units with
reduced costs to give improved quebly products
must be promoded among the farming community;
AICRP centres should promote on-farm agro-
processing aud valne addition technologies for
enhancing socio-cecomomic status of the farmers;




scientists should take such projects which maximise
farmers' profits; research enginsers (REs) should
deliver the complete protocol for sll the crops and
engineering input must be increased in the design
snd development process

Stiver Jubdlce lecture serles

As a part of Silver Jubilee celebration m the
institate, four lectures were delivered by eminent
persons in the field of Post harvest processing which
have also been compiled a8 Silver Jubilee lecture
series,

e Possible paradigm shifis in post-harvest
engineering & technology R&D by Dr. S M.
Ityas, Project Dirsctor, Distance Education,
National Institute of Rursl Development,
Hyderabad on 20.06.2104.

* Modem food processing technologies - a
survival kit for Indian agriculture by Dr. R.T.
Patil, Former Director, ICAR-CIPHET;
Chairman & ED, Benevole for PHT, Bhopal on
27.06.2014.

¢ Contemporary science, society and post harvest
technology by Dr. B.S. Bisht, Former Vice-
Chancellor, GBPUA&T Panimspar, Formex
ADG, ICAR, New Delhi and Director, Birla
Institute of Applied Sciemces, Bhimtal on
25.08.2014.

= Augmenting food and outritional security
through post-harvest technology by Dr. Nawab
Ali, Former DDG (Engg.), I[CAR and Former
08D, ICAR-CIPHET, Ludhiana on 29.12.2014,

Meetings organized at ICAR-CIPHET

¢ Technology awareness meet was organized on
the occasion of [CAR foundation day on 16 July
2014, with the farmers and students, 50 farmers
from in end eround Ludhiang end 40 stodents
from Kundan Vidys Mandir, Civil Lines,
* [n association with ICAR-CIPHET, a Business
Plan meet by NABARD was organized for its
officers belonging to Agricultural Engingering
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Discipline at Ludhiana during 30-31 October
2014,

» Ameeting on Future Perspective and Strategies
for Post Harvest Technology Research with
specific reference to ICAR-CIPHET, Ludhiana
was held on 20 December 2014 at ICAR-
CIPHET, Ludhiena, The eminent digniteries/
officers viz. Dr. Anwar Alam; Dr. Gajendra
Singh; Dr. Nawab Ali; Dr. $,M. Llyas; Dr. RLT.
Patil; Dr. B, Rangana; Dr. K, Alagusundaram,
DDG (Agril. Bngg ), Dr. Kanchan Kumar Singh,
ADG (FE), ICAR, New Delhi, Dr. RX. Gupts,
Directer, ICAR-CTPHET and Dr. K. Narsaish,
OICPME Cell participated in the meeting.

Warld Food Day Celebration

World Food Day is celsbrated on October 16
evexy year in the honour of the foundation day of the
Food end Agriculture Onganization of the United
Nations in 1945. A different theme is adopted every
yoar in order to highlight areas needed for action and
provide a commeom focuos, This year the thetne was
Family farming: feeding the world, caring for the
earth’. In order to celebmte this occasion, FG&OP
Division of the institote organized & food based quiz.
The quiz was conducted by Ms. Monika Sharma and
Dr. (Mrs) Swati Sethi, Scientists, FG&OP Division.
participated actively and gift hampers were
distributed to the winners. The event was sponsored

by Parghuram Bio Agro Tech, Pyt, Lid,, Ludhiana.
Communal Harmoay Campalgn

ICAR-CTPHET observed Communal Harmony
Campaign and the Fund Raising Week meant to
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sproad the message of communal harmony and
national indegration to the people of the country
during 19-25 November 2014 and the Flag Day on 25
November 2014, This campaign was organized at
Instituie level by the commiites constiinied by the
competent amthority. On Flag Day, flags were
distributed to the psople and thsy were sncouraged to
donate penerously.
National Sclence Day Celebration

ICAR-CIPHET celebrated National Scienee
Day on 28" February 2015 with an aim to inculcate
Day ia obeerved to mark the novel diseorvery of
Raman Effect by the great Indian Physicist and
MNobel Laureate, Sir Chandrasekhar Venkata Raman
on 28° Februgry 1928, Every year, Department of
Science and Technology provides a theme for this
Day and this year the theme was “Science for Nation
Building”. On this occasdon, the ingtitote ofganized o
scientific quiz competition for the students of Pratap
Public School, Ludhiana. Six teams of four students
each, from class VI participated n this contest. Dr.
(Mis.) Manju Bala, Sr. Scientist, FG&OP Division
and convener of the programme informed the teams

L3

shout quiz mles, The quiz was coordinated by Mrs.
Monika Kundu, Scientist, TOT Divizion and Dr.
{Mm.) Swati Scthi, Scientist FGEOP Division. Afler
the guiz, the stadents interacted with the Scientigls,
Dr. K. Nargaiazh, I/C Director enlightened the
students about sciemce and techmology and
encouraged the stndenta to develop acientific
temperament. The function was conchuded with the
distribution of prizes to the winners and Dr. Yogesh
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Kimar, Scientist, AS &EC Divizion presentsd the
vote of thenks,
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AWARDS AND RECOGNITIONS '

+« [S09001:2008 Certificate award

ICAR-CIPHET, Ludhisnn was swarded 1SO
9001:2008 certificate for operating Quality
Management System on 17* February 2014 till 16
February 2017, In ordex to cbsarve propa
implementation of Quality Management System in
compliance with ISO 2001:2008 at [CAR-CIPHET,
snnual surveillance audit was conducted by external
agency 'BSCIC' on 25" February 2015, Based on
Survsillance Report submitied by the Lead Auditor,
ICAR-CIPHET haz beem recommended for
contination of TSQ9001:2008 for the year 2013-16,

* Socletal Innovation Award

Dr. SN Jha and Dr. RK Vishwakarma of ICAR-
CIPHET, Ludhiana have been jointly awarded Rs.
3,00 lakh (Rupees three lakh) for the development of
Makhana seeds (Ewryale ferox) toasting, popping
gnd decorticsting machine, The sward was given on
25 February 2013 a1 PSG College, Coimbatore, The

machine is an outcome of pioneering and untiring
efforts and contribution of 25 years of Dr. Jha in
different capacitics at different places of his
acientific endeavor. The machine has solved a long
standing demand of makhamna growers and performs
both combersome rossting snd popping operations.
It eliminates the drudgery involved in mennal
methods and produces much better quality popped
makhana than the manusl method. In addition
machine also decorticate raw kemel from the
conditioned seeds which was not possible earlier and
thus ssves huge emergy and long distsmce
transportaticn cost, The machine is registered for
patent, commercialized and has been installed at

phcumIndu.Thudﬂwlﬂpmeﬂlnuhwn

lcading to their improved livelihood snd food
mytrition to humankinds.

¢ Innovative Farmer Award

ICAR-CIPHET nominated farmer got
Innovetive Farmer Award in Pusa Krishi Vigyan
Mels 2015, TARI Innovative Farmer Award for
2014—15 was conferred upon Sh. Gurpreet Singh
Shergill in Pusa Krishi Vigyan Mela organized by
TART, New Delhi during 10-12 March 2013, His
innovations are 'Gladiclus bulb grader, ‘Gladiclus
bulb digger', ‘Rose water and sharbat’, and "Vermi
compost’, Based on his technologics, he has
published various success stories in print media, and




has given various radio and television talks. He is
honoured by Dr B S Hansra, ADG, ICAR at KVK,
Patiala in 2002, Chief Minister's State award in 2011,
award in 5® Indian Horticulture Congress at PAU,
Ludhiana in 2012 and Sh Jagjivan Ram Innovative
farmer award in 2012,

e ICAR National fellow

Dr. K. Narsaiah was awarded with ICAR
National fellowship for working on research project
entitled “Development of food biopolymer based
micro and nano scale delivery systems for bioactive
ingredients in functional foods™ for a period of 5
years from 02/01/2015 with an overall budget of
Rs.123.66 lakhs. The project aims to develop simple
as well as advanced microencapsulation systems and
processes which will synergistically further broaden
and strengthen different methods of
nanoencapsulation such as liposomes,
nanoemulsions, cryotropic gelation, spray drying
and spray cooling for encapsulation of food
ingredients, nutraceuticals and biopreservatives, It
also envisions to make ICAR-CIPHET a centre of
excellence for encapsulation.

e International fellowship

Dr Tanbir Ahmad, Scientist, has been awarded
prestigious ICAR- International Fellowship 2014-15
to pursue Ph. D. for three years at Universiti Putra
Malaysia, Malaysia.

e Society fellow
ISAE Fellow 2014

Dr. R.X. Gupta was elected as ISAE fellow 2014
during 49" Annual Convention of ISAE at CAET,
PAU, Ludhiana during Feb. 23-25, 2015 for his
valuable contribution in the field of Agriculture
Engineering.

e Dr. K. Narsaiah was awarded fellow of Society
of Applied Biotechnology.

¢ Other awards and recognitions

Dr. R.K. Gupta is member, working group on
post-harvest technology and value addtion, Haryana
Kisan Ayog.

e Dr. RXKX. Gupta is member Board of
Management, NIFTEM, Kundli, Sonipat and PAU,
Ludhiana.

e Dr. Ranjeet Singh, Sr. Scientist, TOT Division
was awarded 'Certificate of Excellence' award
during the 2™ Science and Technology Awards-2014
by EET CRS research wing for excellence in
professional education and Industry in an award
ceremony held at Bangalore. He received the award
for his contributions in Active packaging
technologies by using oxygen and ethylene
scavengers for maintaining and extending shelf life
of horticultural produce.

¢ Dr. Dattatreya M. Kadam received
“Distinguished Service Certificate Award-2014"
from Indian Society of Agricultural Engineers
(ISAE) for outstanding contributions in the field of
Agricultural Engineering during 49" Annual
Convention of ISAE and Symposium on
'‘Engineering solutions for sustainable agriculture
and food processing' held at PAU Ludhiana during
23-25February 2015.

e Dr. Suresh Devatkal received Best Research
Paper Award for the Oral Paper "Improving the
quality and hygienic aspects of goat meat by using a
refrigerated display cabinet for marketing of retail
meat in street meat shops” in VI Conference of Indian
Meat Science Association and National Symposium
on 'Sustainable mecat production for nutritional
security and consumer well being: challanges and
strategies' held at U.P Pt. Deen Dayal Upadhayaya
Pashu Chikitsa Vigyan Vishwa Vidyalaya evam Go
Anusandhan, Mathura, Uttar Pradesh on 28-30
November2014.

e DrRahul Subash Yadav, Scientist (AS&EM), PC
(PET) unit, ICAR-CIPHET, Ludhiana got best poster
award for research paper entitled “Low tunnel
cultivation of fruits and vegetables in different
region of India” in National Seminar on “Hi-tech
horticulture for enhancing productivity, quality and
rural prosperity” held at ICAR-NRCSS, Ajmer
(Rajasthan) during 19-20 January 2015 jointly
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organized by Indian Society for Protsctsd
Cultivation, New Delld and Indisn Society of Seed
Snices. Ad

» Dr, Manju Bala received best poster award (3%)
for poster entitled “Distribution of fatty acids and
theirratios in Indizn Rapesced-Mustard germplasm”
in Natiohal Semingr oy "Strategic imterventiong to
enhance oilseeds production in India’ held at ICAR-
DEMR, Bharstprr during 19-21 February 2015.

s Dr. Sandsep Mann got best poster award for the
paper titled “Desigm & development of Taro pecling
machine” from Indien Society of Agricnltural
Engineers (ISAE) during 49® Anmual Convention of
ISAE mnd Symposium o Engrineeting sohutions for
sustainable agriculture and food processing' held at
FAU Ludhiana during 23-25 February 2015.
Snccean Story on “Groundnut flavonred beverage
curd and paneer™

ICAR-CIPHET, Ludhistie has licensed the
technology for groundnut flavoured beverage, curd
and paneer to 18 entrepreneurs/farmers. A budding

entrepreneur, Mr. Pivush Vyas from Jumepadh,
Gujarat learned about the fechnology from ICAR-

€ f¢
B B

CIPHET wcbaitc and approsched the imstinute to
kinow aboud this technology, Gujarat being one of the
major groundmit producing states and becanss of
surplos availability of raw material, he planned to
adopt i commercighize this technology. He
received training at the instihnte for preparing

proundnut milk, pareer snd curd. Initially he started

e A
Oy ey —

2 small plant of 200
litres/duy capucity for
produociion of
groundnut milk. He
faced difficulties in
market for
accoptability of new
product, But be worked
hard and put his
marketing efforts while
keeping i touch with
the concerned
Scientizts from ICAR-
CIPHET, Ludhians to
make the product/milk
acceptable by the
public. He also
marketed the milk to
different ice cream makers, chocolate makers etc.
These manufacturers highly sppreciated the product
st demanded regular supply of groundmat milk for
their products. As he had started with small scale
manus! plant and I onder to meet the increased
demand supply of groomdemt milk and products, he
initisted scaling up his production unit to 1000
litres/day capacity. In his new plant, he iz also
plming for production of other wvalue added
groundnut based products such as paneer, ntter,
concenirated protein powder, milk powder, butter
milk snd proundomt cued ede.

Another entreprenenr, Mr. Amarjeet Singh Kohli
from Bathinds pot licensing of this teclmology I
Jampery 2010, commenced production and is
supplying groundmit milk, cream and pasesr on
demand bagis,

Subsequently several entreprencars showed
their interest im this technology by 2014 and
altopether 18 entreprencurs received licenaing and
training for thia technology from ICAR-CIPHET,
Ludhiana. Some of them are in process of
estahlishing processing plants o their reapective
places,
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PARTICIPATION IN INTERNATIONAL/ NATIONAL TRAINING

PROGRAMME/SEMINARS/MEETINGS

Dr. RX. Gupta, Director, ICAR-CIPHET, Dr. P.R. Bhatnagar, PC (APA), Dr. S.N. Jha, Head, AS&EC
Division, & I/C PC (PHT) and Dr. P.C. Sharma, Head, HCP Division, ICAR-CIPHET, Abohar
attended XXIII meeting of ICAR Regional Committee No.V held at PAU Ludhiana during 14-15
November 2014, One CIPHET publication (Technical Bulletin titled 'Occupational Health Hazards
in Agro processing Industries and Control Measures') was released in the meeting by the Hon'ble
DG,ICAR,DrS. Ayyappan.

ICAR-CIPHET Scientists has participated in Training for Trainers programme during 23.3.2015 to
27.3.2015, organized by Ludhiana Unit of Food & Nutrition Board, Ministry of Women & Child
Develoment, Govt. of India. In this programme Director ICAR-CIPHET, Ludhiana has delivered an
extensive talk on Diet related chronic diseases: role of fruits, vegetables, fibre and antioxidants.
Some other lecture-cum-discussion session were also conducted by the ICAR-CIPHET scientists on
"Inculcating healthy eating and life style in children', and 'Mass Media for nutrition education and
mass awareness campaign' by Dr. Mridula D. and Dr. Indu Rawat respectively.

Anurag RK (2015). National Workshop on Packaging of Fresh and Processed Foods at Indian Institute of
Packaging, New Delhi, Jan. 17,2015.

Bala M (2014). National Seminar on Present Scenario and Future Strategies for Processing and Value
Addition of Agricultural Commodities, ICAR-CIPHET, Ludhiana, Dec 19-20, 2014.

Bala M (2015). 49" Annual Convention of Indian Society of Agricultural Engineers and Symposium on
Engineering Solutions for Sustainable Agriculture and Food Processing, PAU, Ludhiana, Feb 23-
25,2015.

Bansal S (2015). 3" International Conference on Impacting Food Value Chain and Leveraging
Innovation, NIFTEM, Kundli, Haryana during 26-28 February 2015.

Bansal S (2015). Workshop on Sample Preparation for Food and Environmental Samples, Punjab
Biotechnology Incubator, SAS Nagar (Mohali), Aug 23,2014.

Bhatnagar PR (2014). Attended and presented keynote address in National Seminar on Natural Resource
Management & Environmental Concerns at GBPUA&T, Pantnagar during 16- 18 May 2014, pp. 43.

Goswami D (2014). Winter School on Recent trends in value addition of subtropical fruits for nutritional
security and secondary agriculture', CISH, Lucknow, Nov 5-25, 2014.

Gupta RK (2014) Attended 2™ meeting of Working Group on Post Harvest Technology and Value
Addition of Haryana Kisan Ayog Office, Panchkula during April 21-23,2014.
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Gupta RK (2014) Attended Interactive Conference of Vice-Chancellors and Directors at NASC
Complex, New Delhi during April 27-29, 2014.

Gupta RK (2014) Conducted Research Plan examination for the Ph.D student at Deptt. of Food &
Chemical Engineering, SLIET, Sangrur on May 5,2014.

Gupta RK (2014) Attended International Workshop on Food and Nutritional Security Assurance through
Efficient Resource and Technology Management at NIRD, Hyderabad during May 19-20, 2014.

Gupta RK (2014) Attended one day conference at IFS Gurgaon to review progress of FCI sponsored
project on Storage Losses in Food Grains on May 23, 2014.

Gupta RK (2014) Attended meeting of establishment of food testing laboratories with the support of
grant-in-aid from MoFPI and status of accreditation of the laboratories from NABL at NASC
complex, New Delhi on May 28,2014,

Gupta RK (2014) Attended NAAS Foundation day lecture delivered by Bharat Ratha CNR Rao at NASC
Complex, New Delhi on June 5,2014.

Gupta RK (2014) Attended NAIP workshop on Impact of Capacity Building Programmes at NASC
Complex, New Delhi during Jun 6-7,2014.

Gupta RK (2014) Attended 3" Working Group meeting on “Post Harvest Technology and Value
Addition” (WG &VA) of Haryana Kisan Ayog at HAU, Hisar during Jun 9-10,2014.

Gupta RK (2014) Attended XXIII meeting of ICAR Regional Committee No. I at CSWCRTI, Dehradun
during June 18-19,2014.

Gupta RK (2014) Attended 6° TSC meeting at NASC Complex, New Delhi on June 26,2014.

Gupta RK (2014) Attended the Board of Management of NIFTEM meeting at NIFTEM, Kundli, Sonepat
onJun27,2014.

Gupta RK (2014) Attended NAAS Silver Jubilee Symposium & delivered presentation on “Status of
mechanization and future needs of post-production operations on small farms” at CIAE, Bhopal
during 17.07.2014-19.07.2014.

Gupta RK (2014) Attended 86" Foundation Day and Award Ceremony-2014 of ICAR and participated in
Vice-chancellors'-Directors' Conference during July 28-30, 2014 at NASC complex, New Delhi.

Gupta RK (2014) Participated and presented lead paper in All India Seminar on Appropriate
Technologies on farm mechanization for marginal & small farmers held at Kolkata during Aug 07-
10,2014.




Gupta RK (2014) Attended EDP on Leadership Development Programme at NAARM, Hyderabad
during Aug 18-24,2014.

Gupta RK (2014) Attended meeting on the issues of 'Losses being incurred for perishable produce due to
shortage of cold chain capacity and the plan of action to contain the losses' called by PM Office
during 29.08.2014 t0 02.092.14.

Gupta RK (2014) Attended Special Convocation of the Post Graduate School during the visit of Director
General, FAO at NASC Complex, New Delhi during 07.09.2014—08.09.2014.

Gupta RK (2014) Attended Ist Meeting of the Task Force on Cold Chain at MOFPI on 15.09.2014.

Gupta RK (2014) Attended Valedictory Function as Chief Guest of Summer School on Engineering
Interventions in Processing and Value addition of milk and milk and milk products at NDRI, Karnal
0n23.09.2014.

GuptaRK (2014) Acted as External Examiner for Ph.D Qualifying Viva-Voce Examination at Division of
Agricultural Engineering, IART, Pusa, New Delhi on 29.09.2014.

Gupta RK (2014) Attended BOS meeting for Dept. of Post Harvest Processing, RAK Institute of
Agriculture, AMU, Aligarhon 13.10.2014.

Gupta RK (2014) Acted as External Examiner for M. Tech. Thesis examination at AMU, Aligarh on
13.10.2014.

Gupta RK (2014) Attended SMD-wise meeting of Engineering Division on Vision 2050 and Institute
based research projects and other official works at SMD, New Delhi during Oct 27-29,2014.

Gupta RK (2014) Attended Technical Session on Post-Harvest Technology as Chairman in the National
Seminar on “Emerging Problems on Potato” at CPRI, Shimla & presented an invited paper during
Nov. 01-02,2014.

Gupta RK (2014) Acted as External Examiner to examine the research plan for the Ph.D. work and M.
Tech. Thesis at SLIET, Longowal, Distt. Sangrur (Punjab) on 10.11.2014.

Gupta RK (2014) Participated in CCM, organized by PC, AICRP on Plasticulture Engincering &
Technology at ICAR-Research Complex for NEH Region, Umiam, Barapani during Nov 20-21,
2014.

GuptaRK (2014) Attended NRDC Meeting on 26.11.2014 at NRDC, New Delhi.
Gupta RK (2014) Attended ASRB Meet at ASRB Office, Pusa, New Delhion27.11.2014

Gupta RK (2014) Attended Meeting related to review of the establishment of Food Testing Laboratories
at Krishi Bhawan, New Delhi onDec 9, 2014.
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Gupta RK (2014) Attended 19 meeting of Board of Management of NIFTEM held on 06.12.2014 at
NIFTEM, Kundli, Sonepat.

Gupta RK (2014) Attended Working Group meeting on Post Harvest Technology and Value Addition for
Haryana organized by Haryana Kisan Ayog on Dec. 11-12, 2014 at Panchkula.

Gupta RK (2014) Attended meeting on report of the Task Force on 'Cold Chain Projects’ chaired by
Principal Secretary to Prime Minister at PM Office, New Delhi on Dec 13,2014,

Gupta RK (2015) Participated in Annual Workshop of AICRP on PHT held during Jan. 6-9,2015 at UAS,
Bangalore.

Gupta RK (2015) Attended meeting on CRPs on Health Food and Secondary Agriculture on Jan. 19,2015
at SMD, New Delhi.

Gupta RK (2015) Participated in Workshop on “Assessment of harvest and post-harvest losses of major
crops and commodities in India” at II'T, Chennai on Jan 23, 2015.

Gupta RK (2015) delivered a talk on 'Anaaj di sambhal te prasanskaran' on All India Radio, Jallandhar on
16.03.2015.

Gupta RK (2015) Attended meeting as expert in the area of Post Harvest Technology in U.P. Council of
Agricultural Research, Lucknow on March 20, 2015.

Gupta RK (2015) Attended one day workshop on Model mechanized Farm with Food Processing
Training Cum Incubation on 23.03.2015 KAB-II, New Delhi.

Gupta RK (2015) Attended ASRB Meet at ASRB Office & BIS Meeting at BIS Office on 24.03.2015 at
New Delhi.

Gupta RK (2015) Attended meeting of BIS “Ready-to-Eat Foods and Specialized Products Sectional
Committee, FAD 24 on Mar24-25, 2015 at BIS Office, New Delhi.

Gupta RK (2015) Attended 270" meeting of the Board of Management of the Punjab Agricultural
University held at Punjab Civil Secretariat-Il, Chandigarh on 30.03.2015.

Jaiswal P (2014). National Seminar on Present Scenario and Future Strategies for Processing and Value
Addition of Agricultural Commodities, [CAR-CIPHET, Ludhiana, Dec. 19-20,2014.

Jaiswal P (2015). 49" Annual Convention of Indian Society of Agricultural Engineers (ISAE) and
Symposium on Engineering Solutions for Sustainable Agriculture and Food Processing, PAU,
Ludhiana, Feb. 23-25,20135.

Jha SN (2014). National Seminar on Pre-/Post-harvest Losses & Value Addition in Vegetables, Indian
Institute of Vegetable Research (ITVR) Varanasi, July 12 -13,2014.




Jha SN (2014). National Seminar on Present Scenario and Future Strategies for Processing and Value
Addition of Agricultural Commodities, [CAR-CIPHET Ludhiana, Dec. 19-20,2014,

Kadam DM (2015). 49" Annual Convention of Indian Society of Agricultural Engineers (ISAE) and
Symposium on Engineering Solutions for Sustainable Agriculture and Food Processing, PAU,
Ludhiana, Feb. 23-25,2015.

Kudos ASK (2014). XXV Group meet of All India Coordinated Research Network on Underutilized Crops,
NBPGR regional station, Shimla, May 12-13,2014.

Kumar ATV (2014). Professional attachment training at Indian Institute of Technology, New Delhi, 14 Nov
2014-13 Feb, 2015.

Kumari L (2015). 49" ISAE Convention and Symposium on Engineering Solutions for Sustainable
Agriculture and Food Processing, PAU, Ludhiana, Feb. 23-25,2015.

Kumari L (2015). International Conference on Impacting food value chain and leveraging Innovation
(IFVCLI), NIFTEM, Sonepat, Feb. 26-28,2015.

Kumari L (2015). Sensitization workshop on Societal Fellowship Scheme of DST, Govt. of India, for
women empowerment, Punjab University, Chandigarh, Feb. 4, 2015.

Kundu M (2015). Sensitization Workshop on Societal Fellowship Scheme of DST, Government of India for
Women Empowerment, Punjab university, Chandigarh, Feb. 4,2015.

Mann S (2014). National Seminar on Present Scenario and Future Strategies for Processing and Value
Addition of Agricultural Commodities, [CAR-CIPHET, Ludhiana, Dec. 19-20, 2014.

Mann S (2015). 49" ISAE Convention and Symposium on Engineering Solutions for Sustainable
Agriculture and Food Processing, PAU, Ludhiana, Feb. 23-25,2015.

Mann S (2015). National Seminar on Hi-Tech Horticulture for Enhancing Productivity, Quality and Rural
Prosperity, National Research Centre on Seed Spices, Ajmer, Jan. 19-20,2015.

Mridula D (2014). One day training and awareness workshop on J-Gate@CeRA, at NAAS, Pusa, New
Delhi, Sep. 29,2014.

Mukund Narayana, Yadav RS and Bhatnagar PR (2015). Gravity-fed micro irrigation system in conjuction
with ldpe lined pond for hilly region. Paper presented in 17" Indian Agriculture science and farmers'
congress on Agri-innovations for enhancing Production and rural Employment held at bioved Krishi
Prodyogiki Gram, Moharab, Sringverpur, Allahabad (UP) during February 21-22, 2015, pp 83.

Muzaddadi AU (2014), ICAR-CIPHET Silver Jubilee Year Seminar on Present Status and Future Strategies
for Processing and Value Addition of Agricultural Commodities during Dec. 19-20,2014.




Muzaddadi AU (2014). Refresher Course on Agricultural Research Management for directly recruited
Senior/Principal Scientists at NAARM, Hyderabad during July 14-26, 2014.

Muzaddadi AU (2014). Research and Extension Specialists' Workshop for Rabi Crops organized by
Directorate of Extension Education, Punjab Agricultural University, Ludhiana, Punjab on August 12-
13,2014 at Pal Auditorium, PAU.

Narsaiah K (2014). National Conference on Pre-/Post-Harvest Losses & Value Addition in Vegetables,
Indian Institute of Vegetable Research (ITVR), Varanasi during July 12-13,2014.

Narsaiah K (2014). Workshop on Probiotics in India: Challenges and Prospects, NDRI Karnal, Dec. 9, 2014.

Narsaiah K (2015). 49" ISAE Convention and Symposium on Engineering Solutions for Sustainable
Agriculture and Food Processing, PAU, Ludhiana, Feb. 23-25,2015.

Rawat Indu (2014). 21 days Winter School on Drudgery Reduction Technologies for Women to Enhance
Productivity and Safety in Agriculture at MPUAT, Udaipur during Nov. 12- Dec. 02, 2014.

Saha D (2014), Professional attachment training at A gricultural Engineering College and Research Institute,
TNAU, Coimbatore, May 12 —Aug 12,2014,

Sethi S (2014). Professional attachment training at Defense Food Research Laboratory, Mysore, May 2- Aug
1,2014,

Sharma M (2014). XXIII Indian Convention of Food Scientists & Technologists on Fostering Innovative
Research and Entreprencurship (FIRE) for Indian Foods, NIFTEM Campus, Kundli, Haryana, Dec.
13-14,2014.

Solanki C (2014). Professional attachment training at Agricultural Engineering College and Research
Institute, TNAU, Coimbatore, May 12—Aug 12,2014.

Tushir S (2015). Sensitization Workshop on Societal Fellowship Scheme of DST, Government of India for
Women Empowerment, Punjab University, Chandigarh, Feb. 4, 2015.

Vishwakarma RK (2014). National Seminar on Present Scenario and Future Strategies for Processing and
Value Addition of Agricultural Commodities, [CAR-CIPHET, Ludhiana, Dec. 19-20,2014,

Vishwakarma RK (2015). 49" ISAE Convention and Symposium on Engineering Solutions for Sustainable
Agriculture and Food Processing, PAU, Ludhiana, Feb. 23-25,2015.

Yadav DN (2014). ICAR-CIPHET Silver Jubilee Seminar on “Present Status and Future Strategies for
Processing and Value Addition of Agricultural Commodities™ held at ICAR-CIPHET Ludhiana during
Dec. 19-20,2014.




Yadav DN (2014). XXIII IcFOST held at NIFTEM, Kundli during Dec. 13-14,2014.

Yadav RS, Bhatnagar PR and Mukund Narayan (2015). Low tunnel cultivation of fruits and vegetables in
different region of India. Participated in a National Seminar on Hi-tech Horticulture for Enhancing
Productivity, Quality and Rural Prosperity held at NRCSS, Tabiji, Ajmer (Rajsthan) during Jan. 19-
20,2015.

Yogesh K (2014). 10 days short training course “Molecular Characterization of Bio-molecules using Label
Free Biosensor and Nanotechnology Approaches for Rapid, Real Time Diagnosis of Pathogens”
organized by the biophysics and electron microscopy section, Faculty of Animal Biochemistry, IVRI,
Izatnagar from November 17-26, 2014.




( PROFESSIONAL ATTACHMENT TRAINING '

As part of the [CAR-FOCARS Programme, ICAR-CIPHET has assigned all its newly joined
scientists for three months professional attachment training. Considering the scientist's academic
background and Institutes prospect, ICAR-CIPHET has deputed its new scientists to Central
Research/Academic Institutes or State Agricultural University for professional training, The knowledge
earned during the course of training programmes would lay a strong foundation in our scientific fraternity
in the field of post harvest processing.

< Dr. Swati Sethi did her training work at Defence Food Research Laboratory, Mysore w.e.f. May 2
to August 1% 2014. At Fruits and Vegetables Technology Division, DFRL, Mysore she had been
trained on “High Pressure Processing” under the supervision of Dr. O. P. Chauhan. High pressure
processing of food emulsions was learned during the training. The new skills and practical
knowledge earned during training period will be effectively utilized in future assignments in the area
of food processing, using non-thermal processing technologies with better understanding.

% Er. Chandan Solanki received the training from Agricultural Engineering College and Research
Institute, Tamil Nadu Agricultural University, Coimbatore w.e.f. May 12" 2014 to August 12* 2014.
The training was on “Evaluation of Engineering Properties” under the supervision of Dr. N.
Varadharaju, Professor and Head, PHTC, TNAU, Coimbatore. Practical experience in evaluation of
engineering properties of minor millets was gained.

% Er. Dhritiman Saha has undergone the training at Department of Food and Agricultural Process
Engineering, Agricultural Engineering College and Research Institute, Tamil Nadu Agricultural
University, Coimbatore we.f 12" May 2014 to 12" August 2014. Er. Dhritiman was trained on
“Rapid detection of formalin in milk by Fourier Transform Near Infrared Spectroscopy” under the
supervision of Prof. K. Thangavel. The training helped in imparting practical experience in FT-NIR
spectroscopy through detection of formalin (used as preservative) in milk as an example. The
knowledge earned during the course of training programme may lay a good foundation in the areas
of non destructive food safety evaluation.

% Er.Sakharam Jagan Kale has done training at Agricultural and Food Engineering Department, ITT
Kharagpur w.e.f. May 12, 2014 to August 26, 2014. He worked on “Analysis and Design of Saw-
tooth and Quonset shaped Greenhouse Structures for different regions of India” under the
supervision of Prof. K. N. Tiwari. During training period, he visited protected cultivation structures
at PFDC project at IIT Kharagpur, Centre of Excellence, Bhubaneswar and Aerotech Engineering
Works, North 24 Paragans, West Bengal. He also studied the structural aspects of greenhouses
owned by farmers. Er. Sakharam carried out theoretical analysis of load distribution on greenhouse
structural components and determined their appropriate dimensions using STAAD Pro software.
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The knowledge earned during this training may lay a strong foundation in him to carry forward this
important aspect of structural analysis in the field of agricultural structures and post-harvest
management.

% Prerna Nath Kale has undergone the training at Fruit and Vegetable Technology Division, Defence
Food Research laberatory, Mysore w.e.f. May 12, 2014 to August 26, 2014. She worked on “Effect
of high pressure and thermal treatment on coriander paste and changes during refrigerated storage”
under the mentorship of Dr. O. P. Chauhan, Scientist D, Fruits and Vegetables Technology Division.
The training was successful in imparting practical experience and knowledge on handling High
Pressure Processing Unit and also other lab scale instruments of specific importance such as
vacuum assisted microwave drier, osmotic dehydration processes, rheometer, deep freezer,
different types of driers (tray drier, freeze drier, solar drier) etc. This hand on training of three
months programme has provided ample knowledge for professional and personal growth.

<% Er. Manoj Kumar Mahawar has undergone the training at Department of Food and Agricultural
Process Engineering, Agricultural Engineering College and Research Institute (AEC&RI) TNAU,
Coimbatore w.e.f. May 12" 2014 to August 12" 2014, He worked on “Rheological properties of
mango peel powder of Banglora and Neelam variety: effect of concentration and particle size”
under the supervision of Dr. V. Thirupathi. The training was successful in imparting practical
experience in handling a Rheometer unit and also other lab scale instruments of specific importance
such as tray drier, texture analyzer, hot air oven, hunter colour lab meter etc. Also, data obtained
during rheological examining via Rheometer were analyzed using model analysis viz. Rheological
models (Herschel-Bulkley, Power law and Casson models).

< Er. Kirti Ramesh Jalgaonkar has done training at Department of Food and Agricultural Process
Engineering, Agricultural Engineering College and Research Institute (AEC&RI) TNAU,
Coimbatore w.e.f. May 12, 2014 to August 12, 2014. She worked on “Effect of ethylene exposure
and different storage condition on respiration rate and ripening behavior of mango (cv. Neelum)”
under the supervision of Dr. T. Pandiarajan. The training was successful in imparting practical
experience and knowledge on handling of ethylene gas analyzer, oxygen and carbon dioxide
headspace gas analyzer, and other lab instruments. The three month attachment training has
provided ample knowledge for professional and personal growth.

<4

% Er. Rahul Subhash Yadav has done training at Department of Agriculture and Food Engineering,
Indian Institute of Technology, Kharagpur. w.e.f May 12, 2014 to August 12, 2014. He has been
trained on “Design of food grain storage structure” under the supervision of Dr. P. S. Rao. The
training was successful in imparting experience in designing of food grain storage structures.
During this training, he visited CWC and studied the operation & maintenance of different
warehousing structures. The knowledge earned during the course of training programme may lay a




strong foundation in scientific fraternity to carry forward the designing aspects related to food grain
storage structure in the field of Agriculture structures and environmental management engineering.

o,
3

Er. Arun Kumar T V received the training from the Department of Biochemical Engineering and
Biotechnology, IIT Delhi w.e.f. Nov. 14, 2014 to Feb. 13, 2015. He was trained on “Basics of
Ultrafiltration” under the supervision of Prof. G. P. Agarwal. The training was successful in
imparting practical experience in handling a basic ultrafiltration module “Stirred Cell” and also a
lab scale nanofiltration unit. This training will help him to carry forward this increasingly adoptive
non-thermal process method in the field of agricultural process engineering,

% Dr. Arvind Kumar Jaiswal has undergone the training at Food Preservation and Sensory
Evaluation Division, Defence Food Research Laboratory (DFRL), Mysore w.e.f. Nov. 17, 2014 to
Feb. 16, 2015. Hehas been trained on “Fortification of cereal proteins to improve its quality” under
the supervision of Sti P E Patki, Scientist, F and Head. The training was successful in imparting
practical experience in chromatographic separation and identification of essential amino acids and
supplementation of cereals with quality proteins to improve the quality of cereals which are
deficient in lysine and other essential amino acids. Overall, the work experience during this training
programme would strengthen the knowledge base and will aid in future research endeavors.
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| RESEARCH PAPERS '

Babu R, Singh K, Jawandha SK, Alam MS, Jindal SK, Khurana DS and Narsaiah K (2014). Effect of pre-
harvest spray of putrescine on shelf life and quality of tomato during storage. International Journal
of Advanced Research 2(10): 861-865.

Bansal S, Mangal M, Sharma SK, Yadav DN and Gupta RK (2014). Optimization of fermentation
conditions for probiotic soy yoghurt using response surface methodology. Journal of Food
Processing and Preservation DOI: 10.1111/jfpp.12415.

Barman P, Muzaddadi AU, Goswami UC and Mandal SC (2014). A modified method for preparation of
sukati mas (a traditional fish powder of north-east India) from muwa (Amblypharyngodon mola).
Fishery Technology 51: 117-124.

Bhushan B, Kumar S and Pal A (2014). Production and partial characterization of extracellular xylanase
from acidophilic Aspergillus flavus MTCC 9390 grown in SSF mode. Research J. Biotechnol 9(5):
97-105.

Bhushan B, Pal A, Kumar S and Jain V (2015). Biochemical characterization and kinetic comparison of
encapsulated haze removing acidophilic xylanase with partially purified free xylanase isolated from
Aspergillus flavus MTCC 9390. Journal of Food Science and Technology 52: 191-200,

Bhushan B, Pal A, Narwal R, Meena VS, Sharma PC and Singh J (2015). Combinatorial approaches for
controlling pericarp browning in litchi (Litchi chinensis) fruit. Journal of Food Science and
Technology DOI110.1007/513197-015-1712-8.

Bhushan B, Pal A, Rajesh, Kumar S and Singh A (2015). Evaluation of post-germinative lipid
peroxidation and enzymatic antioxidant potential in lead absorbing oat (4vena sativa) seedlings.
Journal of Environmental Biology 36: 279-288.

Bhushan B, Singh A, Yadav OP, Gaikwad K, Kumar S, and Rai RD (2014). Induced defence responscs of
contrasting bread wheat genotypes under differential salt stress imposition. Indian J. Biochem.
Biophy 52(1-2): 75-85.

Boggala RB, Singh K, Jawandha SK, Jindal SK, Alam MS, Khurana DS, Chawla N and Narsaiah K
(2014). Effect of post-harvest application of 1-methyl cyclopropene on storage behaviour of fresh
tomatoes (Solanum Ilycopersicum L.). Journal of Food Processing and Preservation DOI:
10.1111/jfpp.12350.

Bordoloi R, Muzaddadi AU and Ganguly S (2014). Sanitary condition of Battala Fish Market at Agartala,
Tripura and its Public Health Significance. International Journal of Current Microbiology and
Applied Sciences 3(3): 176-181.
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Devatkal S, Anurag RK, Jaganath B and Rao S (2014). Microstructure, microbial profile and quality
characteristics of high-pressure-treated chicken nuggets. Food Science and Technology
International DOI: 10.1177/1082013214546957.

Dulta IS, Kashyap P, Karale AR, Singh SP and Meena VS (2014). Variability and correlation studies for
pomological characteristics in guava clones. Annals of Horticulture 7(1): 58-61

Gawad SA, Jaiswal P and Jha SN (2014). Nondestructive quality evaluation of tomato using VIS-NIR
Spectroscopy. International Journal of Advance Research 2(12): 632-639.

Grewal MK, Jaiswal P and Jha SN (2014). Detection of poultry meat specific bacteria using FTIR
spectroscopy and chemometrics. Journal of Food Science and Technology DOI 10.1007/s13197-
014-1457-9.

Jaiswal A, Bajaj R, Mann B and Lata K (2014). Iron (II)-chelating activity of buffalo o,-casein

hydrolysed by corolase PP, alcalase and flavourzyme. Journal of Food Science and Technology DOI
10.1007/s13197-014-1626-x
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[ LIST OF ON-GOING RESEARCH PROJECTS '

INHOUSE & COLLAOBRATIVE PROJECTS

Sr. Project Name Project Leader & Period of Association Project
No. Associates o ' period
From To

1. Developmentofa Dr. Manisha Mangal (PI) 01.09.2011 07.08.2013 09/2011
PCR based Dr. Sangita Bansal (Co-PI) 01.09.2011 07.08.2013 08/2014
diagnostic process (PD 07.08.2013 31.08.2014
for the detection of  Dr. H.S. Oberoi (Co-PI) 01.09.2011 30.10.2013
potential aflatoxin =~ Ms. Surya (Co-PI) 01.11.2013 31.08.2014
producing molds
during post harvest
handling in rice.

2.  Development of Dr. K. Narsaiah (PI) 01.01.2013 Till date 01/2013
animal handling and Dr. Yogesh Kumar (Co -PI) 01.01.2013 Till date 12/2015
automated cooling =~ Ms. Leena Kumari (Co-PI) 01.01.2013 Till date
systems for dairy Dr. Sandeep Mann (Co-PI) 01.11.2013 Till date
farms. Dr. Mukesh Bhakat (CCPI), 01.01.2013 Till date

NDRI, Karnal
Dr. TK. Mohanty (CCCo-PI), 01.01.2013 Till date
NDRI, Karnal

3. Development of Dr. D.M. Kadam (PI) 01.01.2013 Till date 01/2013
nano-particle Dr. P. Jaiswal (Co -PI) 01.01.2013 Till date 06/2015
embedded Dr. S.K. Nanda (Co-PI) 01.01.2013 Till date
biodegradable food
packaging
biopolymer.

4. Development of Dr. D.M. Kadam (PT) 01.01.2013 31.10.2013 01/2013
nano-biocomposite 10/2013
based construction
material for storage
of food grains.

5. Development of Er. Manpreet Kaur (PI) 01.03.2013 24.07.2013 03/2013
hybrid cold storage = Ms. Leena Kumari (Co-PI) 01.03.2013 Till date 09/2015
structure for onion  Dr. R.K Vishwakarma (PT) 01.10.2013 Till date
and tomato.,
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Sr. Project Name Project Leader & Period of Association Project
No. Associates : : period
From To :

6.  Shelflife extension Dr. Rahul Kumar (PI) 01.04.2013 31.12.2014 04/2013
of strawberry and Dr. Pranita Jaiswal (Co-PI) 01.04.2013 31.12.2014 12/2014
plum fruits using
active packaging in
high barrier metal
laminates.

7. Development of Ms. Leena Kumari (PI) 01.01.2013 31.03.2015 01/2013
RFID based quality Dr. K. Narsaiah (Co-PI) 01.01.2013 31.03.2015 03/2015
tracing system. Dr. Rahul Kumar (Co-PI) 01.01.2013 31.03.2015

8.  Technology for Dr. D.N. Yadav (PI) 01.01.2013 31.12.2014 01/2013
production of Dr. R.K. Gupta (Co-PI) 01.01.2013 30.06.2014 12/2014
protein concentrate  Dr. Mridula D (Co-PI) 01.01.2013 31.12.2014
/isolate from Dr. Manisha Mangal (Co-PI) 01.01.2013 07.08.2013
commercial peanut
cake.

9.  Primary processing Dr. Aleksha Kudos (PI) 01.01.2013 31.12.2014 01/2013
and value addition = Dr. Mridula D. (Co-PI) 01.01.2013 31.12.2014 12/2014
of pseudocereals. Dr. R.K. Gupta (Co-PI) 01.01.2013 31.12.2014

10. Development of Dr. Ramesh Kumar (PI) 01.01.2013 Till date 01/2013
process technology  Dr. Sunil Kumar (Co-PI) 01.01.2013 Till date 12/2015
for browning Dr. P.C. Sharma (Co -PI) 01.01.2013 Till date
inhibition, novel
product
development and by
product utilization
of pear

11. Development of Dr. Sunil Kumar (PI) 01.01.2013 Till date 01/2013
process protocol for Dr. Ramesh Kumar (Co-PI) 01.01.2013 Till date 06/2015
de-bittering of Dr. P.C. Sharma (Co-PI) 01.01.2013 Till date
kinnow juice.

12. Design and Dr. Nilesh Gaikwad (PI) 01.01.2013 03.08.2013 01/2013
development of bael Dr. Rahul Kumar (Co-PI) 01.01.2013 03.08.2013 06/2014
pulper (PT) 03.08.2013 30.06.2014

Dr. D. R. Rai (Co-PI) 01.01.2013 20.04.2013

13. Development of Dr. Indu Rawat (PI) 01.01.2013 31.12.2014 01/2013
national database on Dr, Tanbir Ahmad (Co -PI) 01.01.2013 31.12.2014 12/2014
post-harvest Dr. S.K. Nanda, (Co-PI) 01.01.2013 31.12.2014
technologies. Dr. D. R. Rai (Co-PI) 01.01.2013 20.04.2013
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Sr. Project Name Project Leader & Period of Association Project
No. Associates : period
From To

14. Development of Dr. R.K. Vishwakarma (PI) 01.10.2013 Till date 10/2013
continuous primary  Dr. Ramesh Kumar (Co-PI) 01.10.2013 Till date 09/2016
processing and Ms. Leena Kumari (Co-PI) 01.10.2013 Till date
shrink packaging
line for cauliflower
and cabbage

15. Development of fat Ms. Monika Sharma (PI) 01.10.2013 Till date 10/2013
replacer and Dr. D.N.Yadav (Co-PI) 01.10.2013 Till date 09/2016
hydrocolloid from Dr. A K Singh (Co-PI), 01.10.2013 Till date
pearl millet and NDRI, Karnal
barley.

16. Development of Dr. Sandeep Mann (PI) 01.10.2013 Till date 10/2013
vegetable mixed - Ms. Deepika Goswami (Co-PI) 01.10.2013 22.01.2015 03/2016
wadi making system

17. Design and Dr. Aleksha Kudos (PI) 01.10.2013 30.06.2014 10/2013
development of oat  Dr. Anil Dixit (Co-PI) 01.10.2013 30.06.2014 06/2014
dehuller.

18. Shelflife Dr. Bharat Bhushan (PT) 01.10.2013 30.06.2014 10/2013
enhancement and Dr. P.C. Sharma (Co -PI) 01.10.2013 30.06.2014 06/2014
quality
improvement by
controlling pericarp
browning of litchi
fruits using enzyme
technology.

19 Development of Dr. A.U. Muzaddadi (PI) 01.10.2013 31.12.2014 10/2013
carrier system for Dr. Tanbir Ahmed (Co -PI) 01.10.2013 31.12.2014 12/2014
live table carps rohu Ms. Monika Kundu (Co-PI) 01.10.2013 31.12.2014
(Labeo rohita
Hamilton) and
silver carp
(Hypophthelmicthys
molitrix Valenciennes)

20. Designand Dr. Sandeep Mann (PI) Till date 07/2014
development of 01.07.2014 06/2016
wonder Bag for Dr. H.S. Oberoi (Co-PT) 01.07.2014 15.11.2014
wheat storage
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Sr. Project Name Project Leader & Period of Association Project
No. Associates eriod
! From To P
21. Development of Dr. Mridula D. (PT) 01.07.2014 Till date 07/2014
nutritious Ms. Deepika Goswami (Co-PI) 01.07.2014 22.01.2015 06/2016
convenience foods
using extrusion Ms. Surya (Co-PI) 01.07.2014 Till date
processing

technique for ‘at
risk' population

22. Development of a Dr. Sunil Kumar (PI) 01.04.2014 Till date 04/2014
process for Dr. Ramesh Kumar (Co-PI) 01.04.2014 Till date 03/2016
extraction and
utilization of D-
limonene and low
methoxyl pectin
from citrus fruit

residue

23 Impact Assessment  Dr. Anil Dixit (PI) 01.06.2014 Till date 06/2014
of Technologies Dr. S.K. Nanda (Co-PI) 01.06.2014 Till date 05/2017
from CIPHET and  Dr. Indu Rawat (Co-PI) 01.06.2014 Till date
AICRP on PHT and Dr. Ranjeet Singh (Co-PI) 01.06.2014 Till date
APA
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EXTERNALLY FUNDED PROJECTS

S.  Project Name Project Leader & Associates Period of association  Project
No. From To period
1. Improvementthe  Dr. Suresh Devatkal (PI) 13.05.2013 31.12.2014 13.052013

microbial safety Dr. Rahul Kumar Anurag (Co-PI) 06.09.2013 31.12.2014 31.12.2014

and nutritional

quality of fresh

meat using a low

cost refrigerated

cabinet for retail

marketing of meat

in street meat

shops.

2. Development of Dr. S.N. Jha (PI) 01.06.2012 Tilldate 01.06.2012
spectroscopic Dr. Pranita Jaiswal (Co-PI) 01.06.2012 Tilldate  31.05.2015
mefhods for Er. Manpreet Kaur Grewal (Co-PI) 01.06.2012 24.07.2013
detection and
quantification of
adulterants and
contaminants in
fruit juices and
milk under
National Funds for
Basic, Strategic
and Frontier
Application
Research in
Agriculture
(NFBSFARA).

3  Assessment of Dr. S.K. Nanda, Project 01.02.2012 13.11.2013  01.02.2012
quantitative Coordinator, AICRP on PHT,
harvest and post-  CIPHET, Ludhiana (PI) 31.03.2015
harvest losses of  Dr. R K. Gupta, Project 14.11.2013 23.05.2014
major Coordinator, AICRP on PHT,
crops/commoditics CIPHET, Ludhiana (PT)
in India. Dr. S.N. Jha, I/C PC (PHT) (PI) 24.05.2014  31.03.2015

Dr. RK. Vishwakarma, CIPHET, 01.02.2012 31.03.2015
Ludhiana (Co-PI)

Dr. AK., Dixit, Sr. Scientist (Co - 14.11,2013  31.03.2015
PI)

Dr. S.K. Aleksha Kudos, Scientist 14.11.2013  31.03.2015
(SS) (Co-PT)
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S.  Project Name Project Leader & Associates Period of association Project
No. From To period
Dr. Tauqueer Ahmed (CCPI)
Pr. Scientist
Sample Survey Division,
ICAR-TASRI, New Delhi.
Dr. Anil Rai (CC Co-PI)
Head, Division of Bioinformatics
ICAR-IASRI, New Delhi.
Dr. Prachi Mishra (CC Co-PI)
Senior Scientist,
Sample Survey Division
ICAR-IASRI, New Delhi.
CCPI from AICRP on PHT
Centres: All Research
Engineers/PI
“Business Dr. D.M. Kadam (Co-PI & PI) 22.05.2013 30.06.2014 22.05.2013
Planning and Er. Prasoon Verma (PI) 22.05.2013 08.08.2013 30.06.2014
Development Dr. K. Narsaiah (Co-PI) 22.05.2013 30.06.2014
(BPD) Unit at Dr. P. Barnwal (Co -PI) 22.05.2013 10.09.2013
CIPHET, Dr. Nilesh Gaikwad (Co-PI) 22.05.2013 03.08.2013
Ludhiana” Under
the NAIP
Technology for Dr. RK. Gupta (PI) 08.07.2013 Tilldate 08.07.2013
enhancing oil Dr. M.R. Manikantan (Co-PI) 08.07.2013 18.07.2013 07.07.2016
recovery and Dr. Mridula D (Co-PI) 08.07. 2013  Till date
production of
edible grade de-
oiled meal from
sunflower and
groundnut and
their diversified
uses.
Development of Dr. Sangita Bansal (PI) 08.10.2013 Till date 08.10.2013
molecular tools for Dr. Anupan Mangal 08.10.2013 Tilldate 07.10.2016
detection of (Co-PI) 08.10.2013  Till date
adulteration of
medicinal oilseeds Dr. Sanjeev Kumar (Co-PI}
and spices for
value addition and
processing,
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S.  Project Name Project Leader & Associates Period of association Project
No. From To period
7. Study on Dr. S.N. Jha, I/C PC (PHT) PI 24.05.2014 Tilldate 01.07.2013

determining Dr. RK. Gupta, PC, PHT & 14.11.2013  23.05.2014 30.06.2017

storage losses in Director (PT)

food grains in FCI Dr. S.K. Nanda, PC, PHT (PI) 01.07.2013 13.11.2013

and CWC Dr. S.K. Aleksha Kudos, Scientist 14.11,.2013  Till date

warehouses and to  (SS) (Co-PI)

recommend norms  Dr. A K. Dixit, Sr. Scientist 14.11.2013  Till date

for storage losses  (Co-PI)

in efficient Research Engineers/PI of

warehouse Cooperative Centre (20 Nos.

management. CCPI)

8. Development of Dr. D.M. Kadam (PI) 01.11.2013 Tilldate 01.11.2013
nano- Dr. Manju Bala (Co-PI) 01.11.2013 Tilldate  31.10.2017
biocomposite
based construction
material for
storage of food
grains.

9. Studies and Dr. A.U. Muzaddadi (PI) 08.08.2014 Tilldate  08.08.2014
refinement of live- Dr. S.K. Nanda (Co-PI) 08.08.2014 Tilldate 07.08.2015
fish carrier system Ms. Monika (Co-PI) 08.08.2014  Till date
for mass
transportation of
table fish,
brooders,
fingerlings and
aquarium fisher.
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(RESEARCH ADVISORY COMMITTEE '

Research Advisory Committee of ICAR-CIPHET, Ludhiana for the period of three years w.e.f.
22.01.2015t021.01.2018

S. No. Name and Address Designation Contact Details

1. Dr. B. S. Bisht Chairman Ph: 05942 -247032/247921/247095
Former ADG, ICAR & Mob: 094109-05454
Director Fax: 05942-247095
Birla Institute of Applied Sciences Email: director@birlainstitute.co.in
Bhimtal, Nainital
Uttarakhand-263 136

2. Dr. B. Ranganna Member Ph. 080-23330153 (O) Ext. 346
Professor Emeritus Fax: 080-23330277
University of Agricultural Sciences Mob: 097400-10564, 094498-66931
J-Block, GKVK Campus Email: rangannab@gmail.com
Bangalore-560 065, Karnataka

3. Prof. Susanta Kumar Das Member Ph: 91-03222-283112/113
Professor Mob. 094340-68741, 094753-49779
Agricultural & Food Engineering Fax. 91-03222-278224
IIT, Kharagpur-721 302, West Bengal Email: skd@agfe.iitkgp.ernet.in

susantaiitkgp@gmail.com

4, Dr. Pitam Chandra Member Ph: 91-130-2281099
Professor & Head Email: pc1952@gmail.com
Department of Food Bngincering
NIFTEM, Kundli
Sonepat-131 028, Haryana

5. Dr. Ashok Kumar Member Mob: 98728-76077
ADR (Food Science, Nutrition and Email: akdevgan{@pau.edu
Engineering)
Punjab Agricultural University
Ludhiana —141 004 (Punjab)

6. Dr. Sanjod Kumar Mendiratta Member Mob: 094124-45311
Head Email: mendiratta_65@yahoo.co.in
Livestock Products Technology
Division
IVRI, Izatnagar-243 122, T1.P.

7 Dr. R. K. Gupta Member Ph. 0161-2308669, 2313102
Director Fax: 0161-2308670
ICAR - CIPHET, PO: PAU Campus Mob: 098728-59024
Ludhiana-141 004 (Punjab) Email : tkguptaciphet@gmail.com

: ciphet.director@gmail.com

8 Dr. Kanchan K. Singh (Ex-Officio) Member Ph. 011-25840158
Agsgistant Director General (FE/PE) Mob: 095829-63548
Indian Council of Agricultural Research Email: kksinghO3@yahoo.co.uk
Room No.4035, Krishi Anusandhan
Bhawan H, Pusa, New Delhi -110012

9. Dr. D. M. Kadam Member Ph. 0161-2313123
Senior Scientist, AS&EC Division, Secretary Fax: 0161-2308670
ICAR-CIPHET, PO: PAU Campus Mob: 94175-96894
Ludhiana-141 004, Punjab Email: kadam1k@yahoo.com
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( INSTITUTE MANAGEMENT COMMITTEE '

Institute Management Committee of ICAR-CIPHET, Ludhiana for the period of three years w.e.f.
27.08.2013 t0 26.08.2016

S. No. IMC Members Contact Details
I Dr. RK. Gupta PA to Director : 061-2308669, 2313103
Director, [CAR-CIPHET Mob. 098728-59024
Chairman-IMC Fax : 0161-2308670
Email : rkguptaciphet@gmail.com
ciphet.director@gmail.com
2. Assistant Director General (PE) Telefax : 011-25846492
Division of Agricultural Engineering Fax: 011-25842660
Indian Council of Agricultural Research
Krishi Anusandhan Bhawan-II, Pusa
New Delhi-110 012
3. The Director of Agriculture Tel: 0172-2970602
Department of Agriculture, Mob: 98140 38659
Punjab Kheti Bhawan, Phase-6 Fax : 0172-2970609
Near Dara Film Studio Email: dr.mssandhupakki@gmail.com
Mohali, Chandigarh -160055 PA’s Email: agril67@gmail.com
4, Dr, S.P. Sharma Tel: 01894-230406 (O)
The Director of Research 01894-231051 (R)
Chaudhary Sarwan Kumar Himachal Pradesh Mob: 094184-78969
Krishi Vishvavidyalaya (CSKHPKV) Fax: 01894-230406, 230511
NH 20, Palampur-176 062
Himanchal Pradesh
S Director (Horticulture) Tel: 079-23256104
Govt. of Gujarat 079-23256013/23256227
Directorate of Horticulture Fax: 079-23256113
First Floor, Krishi Bhawan ST : :
Sector 10 A, Gandhi Nagar-382 010 Gujarat - OIr_bag@gujarat.gov.in
6. Sh, Jagdish Chander Tel : 0184-2266762
The Finance & Accounts Officer Mob: 090509-05843
Directorate of Wheat Research Fax : 0184-2267390
Karnal-132 001 (Haryana) Email: pao.dwr{@gmail.com
7. Sh. Abhijit Shantaram Rokade Mob:094230-11236, 096045-61769
Shukrawar Peth, House No. 5 Email: grapessywines beverages@yahoo.com
Taluka-Junnar, Distt, Pune-410 502
Maharashtra
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S.No. IMC Members Contact Details

8. Dr. S.K. Chattopadhyay PA to Director: 022-24146002
Head, MP Division Mob: 09850083130
Central Institute for Research on Cotton Fax : 022-24157239, 24130835
Technology (CIRCOT) Email: drskchattopadhyay@gmail.com

Adenwala Road, Matunga (East)
Mumbai -400 019

9. Dr. Gautam Basu PA to Director: 033-24711807
Head, MP Division Phone No. 033-24212115-17, Ext. 215, 265
National Institute of Research on Jute & Allied  Mob: 094330-03241
Fibre Technology (NIRJAFT) Fax : 033-24712583
12, Regent Park Email: gbose91@yahoo.com
Kolkata-700 040 (West Bengal)

10. Dr. Nachiket Kotawaliwale EPBAX : 0755-2521000-1
Head (APPD) PA to Director : 0755-2737191
Central Institute of Agricultural Engineering Tel: 0755-251110
Nabi Bagh, Berasia Road Fax : 0755-2734016
Bhopal-462 038 Email : nachiket@ciae.res.in

11. Dr. S.K. Jha PA to Director : 011-25843375
Principal Scientist (AS&PE) 011-25842367
PHT Centre Mob. 098684-27205
Indian Agricultural Research Institute Fax : 011-25846420
Pusa, New Delhi-110012 Email: skj ageg@iari.res.in

12. Sh. Sharanjit Singh Mob: 98550-55517
S/o Sh. Sukhdeep Singh Mob: 98554-70007 (R)

H. No. 109, Narula Colony
Near Budha Dal Public School

Lower Mall Road, Patiala-147021
Punjab
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Bngineering from Bidhan Chandra Krishi

JOINING:
@ Dr. Swati Sethi jomed ICAR-

CIPHET as Scientist (FST)
on 1% April 2014. She has
been posted m Food Grains
and Oilseeds Processing
Division. She did her B.Sc.
(H) in Food Technology in
2007 from University of
Delhi and M.Sc. (Food

Technology) n 2009 from G.B. Pant University
of Agriculture and Technology, Paninagar, She
has completed her Ph.D. with major in Food
Technology and minor in Process sand Food
Engineering from G.B, Pani University of
Agricultare and Technology, Pantnagar in 2012.
She has also scrved a8 Lecturer (Food

Technology)in University of Delhi,
Br. Chandan Solanki joined
ICAR-CIPHET =s Scientist
(APE) on 9* April 2014, He
has been posted in Food
Graine and Oilsceds
Procesging Division, He did
his B. Tech. {Dairy
Technology) from College of
Duity Technology, L.G.AU,
Raipur, Chhattisgarh in the year 2009 and M.
Tech. (Dairy Engineering) from ICAR-NDRI,
Karnal in the year 2011, Before joining ICAR-
CIPHET, he has worked as a Techmical Assistant
in Dairy Technology Section at ICAR-NDRI,
SRS, Bangalore for two and half year.

Br. Dhritiman Saha joined
ICAR-CIPHET as Scientist
(APE) on 9" April 2014, He
has been posted im Food
Graing and Oilsesds
Processing Division. He did
his B.Tech in Agricultural

Viswavidyalays, Mohanpur (West Bongal) in the
year 2008 and M. Tech from Indian Institute of
Technology, Kharagpur in the discipline of Dairy
& Food Engineering during 2008-10. Prior to
joining ARS, be wss employed as Factory
Advisory Officerin Tea Board of India.

Er. Rahul Subhash Yadav
Jjoined ICAR-CIPHET on 9
April 2014 as Scientist
(AS&EM) in AICRP on PET
(carlicr APA) unit and
associated with Agricultural
Structures and
Environmental Conirol
Division for research work. He did his B Tech. in
Agricultural Engineering from Mahatma Phule
Krishi Vidyspeeth, Rahuri, Mahmahm in 2010
and M.Tech in 2012 from Indian

Research Institute, New Delhi in the discipline of
Agricultural Engineering.

Er, Sakharam Jagan Kale
joined ICAR as Scientist
(AS&EM) on 1" Jamuary
2014 and got posted at ICAR-
CIPHET Ludhiana on 9°
April 2014, He is presently
working in Horticultural
ICAR-CIPHET, Abohar,
Punjeb. He has completed his B.Tech.
{Agriculttural Engineering) from MPKV Rahuri,
Maharaghtra, M.Tech (Agricultursl Processing
and Structures) and Ph.D degree from
Department of Food Science and Post Harvest
Technology, ICAR-IART, New Delhi.

Dr. Prerna Nath Kale joined as Scientist (FST) in
ICAR on 1* January 2014 and got posting at
ICAR-CIPHET Ludhiana on April 9, 2014, She
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is currently posted at ICAR- 4 Er. Arun Kumer T, V. joined

CIPHET, Abohar, Punjab,
She completed her

ICAR-CIPHET as Scientist
(APE) en 10" October 2014,

graduation, B.A.Sc. (Hons.) - He hes been posted in Food
Food Technology &“: ﬁ Grains and Oilseeds
Applied Sciences, University \ his B.Tech. in Agricultural
ufD:h.M&.FoodSm fiom
Engineering University
and Technology from Achsrya N. G. Ranga of Agricultural Sciences, Bangalore in the year

Agricultural University, Hydsrabad and PhD
from Division of Food Science and Post Harvest
Technology, ICAR-IARI, New Delhi.

EBr. Manoj Kumar Mahawar
joined as Scientist (AFE) in
ICAR on 1* Jannary 2014 and
got posted at ICAR-CIPHET
Ludhisna on 9 April 2014,
He is presently working in
Division of Horticultural
Crop Processing, ICAR-
CIPHET, Abohar, Punjsb. He

€ Dr Arvind Jaiswal joined

2007 and M. Tech. from Tamil Nadu Agricultural
University, Coimbatore in the discipline of Food

ICAR-CIPHET as Scientist
(FST) on 13* October 2014,
He is posted in Transfer of
Technology Divirion, He did
B.8¢. from Faizabad
University, M.8c. (Food
Technology) from Centre of

has completed his B Tech. (Agricultural Food Technology, University of Allshabad,
Engineering) from UAS Raichur, Kematakn, Uttar Pradesh and Ph.D. (Dairy Chemistry) from
M.Tech (Food Biotechnology Engineering) from National Dairy Research Institute, Kamal,

GBPUA&T, Pantnagar and Ph.D (Agricultural
Structurcs and Process Engineering) from
ICAR-TARI, New Delhi,

Haryana. He worked on Process development
for the production of hioactive active peptides

(antioxidant, antihypertensive and mineral

% Er. Kirti Ramesh Jalgaonkar binding) form btuffelo milk ogcesein using
joined ICAR as Scicntist different commercially avasilable protsolytic
(APE) on 1% January 2014 enzymes during Ph.D. progremme,
and got posted at ICAR- PROMOTION

CIPHET Ludhians on 9"
April 2014. She is presently ¥
working in Horticultural
Crop Processing Division,
ICAR-CIPHET, Abohar,
Punjab. She has completed her B.Tech.
(Agriculiural Engineering) from Dr. BSKKYV,
Dupoli, Maharashtra and M.Sc. (Post Harvest
Engineering and Technology) and Ph.D degree
fromm Department of Food Scicnce snd Post
Harvest Technology, [CAR-TARIT, New Delhi,

% Sh. Gumdecp Singh, Sr. Tech. Asstt (Lsb.

Technician} got promoted to Technical Officer
from 1.01.2014.

% Sh. Vishal Kumar, Tech. Asatt. (Lab. Technicien)

got promoted to Sr. Technical Assistant from
22 07.2014.

% Sh. Jeswinder Singh, Sr. Technician (Machinist)

got promoted to Technical Assistant
from10.3.2014.
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o

Sh. Jagtar Singh , Sr. Technician (Electrician) got
promoted to Technical Assistant from
23.3.2014

Sh. Pradip Kumar, Sr. Technician (Field Farm)
got promoted to Technical Assistant from
23.9.2014.

%+ Sh. Beant Singh, Technical Assistant (Driver) got
promoted to Senior Technical Assistant
(Driver) from4.3.2014.

TRANSFER

¢ Dr. Jitendra Kumar, Sr. Scientist has been
transferred from CIPHET, Abohar to
NCIPM, New Delhi on 02.05.2014.

% Sh. Neeraj Kumar Tahiliani, F&AO has been
transferred from CIPHET, Ludhiana to Indian
Institute of Soil Science, Bhopal, on 21.07.2014.

*» Dr. H.S. Oberoi, Pr. Scientist has been transferred
from CIPHET, Ludhiana to IIHR, Bangluru on
15.11.2014 as Head, PHT.

&,
b

(a

¢ Sh. Ajay Kumar Tandon, LDC has been
transferred from CIPHET, Ludhiana to DRMR
Bharatpur, Rajasthan on11.11.2014 on selection
as JFO.

< Dr. P.R. Bhatnagar PC(APA) has been
transferred from CIPHET, Ludhiana to ISWC,
Regional Centre, VASAD, District Anand,
Gujrat on 8.12.2014 on selection as Head of
regional centre.

HIGHER EDUCATION

«» Ms. Deepika Goswami, Scientist, FG&OP
Division has joined the Ph.D. Degree program in
Food Science and Technology Department at
PAU, Ludhiana in January 2015,

¢ Dr. Tanbir Ahmad, Scientist, TOT Division has
joined the Ph.D. Degree program at Universiti
Putra Malaysia, Malaysia in February 2015.




| PERSONNEL '

Name Designation

ICAR-CTPHET, Ludhiana Campus

Scientific Staff

Dr. R K. Gupta Director

Dr, S.K. Nanda Pr. Scientist, I/C TOT & I/C PC(PET)
Dr. S.N. Jha Pr. Scientist & I/C PC (PHT)

Dr. SK. Tyagi Pr. Scientist (Chemical Engg.)

Dr. K. Narsaiah Pr. Scientist (APE)

Dr. Mridula Devi St. Scientist (F&N)

Dr. Suresh K. Devatkal
Dr. Anil Kumar Dixit
Dr. Deep Narayan Yadav
Dr. Pranita Jaiswal

Dr. D. M. Kadam

Dr. Sangita Bansal

Dr. R. K. Vishwakarma
Dr. Manju Bala

Dr. Sandeep Mann

Dr. Armaan Ullah Muzaddadi
Dr. S.K. Aleksha Kudos

Er. Manpreet Kaur Grewal**
Dr. Yogesh Kumar

Dr. Tanbir Ahmad

Ms. Deepika Goswami

Ms. Monika Sharma

Dr. Indu Rawat

Dr. Rahul Kumar

Ms. Leena Kumari

Ms. Monika

Ms. Surya

Dr. Swati Sethi

Er. Yadav Rahul Subhash
Er. Chandan Solanki

Er. Dhritiman Saha

Dr. Ranjit Singh

Er. Arun Kumar T.V

Dr. Arvind Kumar Jaiswal

Sr. Scientist (LPT)

Sr. Scientist (Agril. Economics)

St. Scientist (Food Science & Tech.)
Sr. Scientist (Microbiology-Plant Sci)
Sr. Scientist (APE)

Sr. Scientist (Biotechnology Plant-Sci)
Sr. Scientist (AS&EM)

Sr. Scientist (Plant Bio-chemistry)

Sr. Scientist (AS&EM)

St. Scientist (Fish Processing Technology)
Scientist (SS) (APE)

Scientist (APE}

Scientist (LPT)

Scientist (LPT)

Scientist (FST)

Scientist (FST)

Scientist (FRM)

Scientist (FST)

Scientist (Electronics & Instrumentation)
Scientist (Electronics & Instrumentation)
Scientist, (Agricultural Microbiology)
Scientist (FST)

Scientist (AS&EM)

Scientist (APE)

Scientist (APE)

Sr. Scientist (APE)

Scientist (APE)

Scientist (FST)
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Name Designation
Administrative Staff

Mr. Raj Kumar SAO

Mr. Manni Lal AF&AO
Mr. B.C. Katoch AAO

Mr. Kunwar Singh Assistant
Mr. Avtar Singh Assistant
Mr. Tarsem Singh Purba Assistant
Ms. Jasvir Kaur Assistant
Mr. Gurdial Singh UDC

Mr. Harbhupinder Singh unc

M. Igbal Singh ubcC

Mr. Ashwani Kumar uDC

Ms. Sunita Rana LDC

Mr. Ram Khelawan Yadav LDC

Mr. Sohan Lal LDC

Mr. Rajinder Kumar LDC

Mr. Sughar Singh Verma Private Secretary

Technical Staff

Dr. Mukund Narayan

Mr. Gurdeep Singh

Mr, Hardev Singh Sekhon
Mr. Beant Singh

Mr, Chaman Lal
Mr. Lakhwinder Singh

Mr. Bhajan Singh
Mr. Jaswant Singh
Ms. Sonia Rani

Mr, Vishal Kumar
Mr. Rajiv Sharma
Mr. Jaswinder Singh
Mr. Jagtar Singh
Mr. Pradip Kumar
Mr. Yashpal Singh
Mr. Satwinder Singh
Mr, Sarup Singh

Supporting

Mr. Sukhbir

Ms. Viran Bali

Mr. Shalikgram Dwivedi

Technical Officer {Agril. Engg.)
Technical Officer (Lab. Tech.)

Sr. Technical Assistant (Driver)
Sr. Technical Assistant (Driver)
Technical Assistant (Lab. Asstt.)
Technical Assistant (Fitter)
Technical Assistant (Fitter)
Technical Assistant (Welder)
Technical Assistant (DEQO)

Sr. Technical Assistant (DEQ)
Technical Assistant (Lab. Technician)
Technical Assistant (Machinist)
Technical Assistant (Electrician)
Technical Assistant (Field Asstt.)
Sr. Technician (Field Asstt.)

Sr. Technician (Lab. Technician)
Technician (Lab. Technician)

Skilled Support Staff
Skilled Support Staff
Skilled Support Staff




Name

Designation

ICAR-CIPHET, Abohar Campus

Scientific Staff

Dr. Pritam Chand Sharma
Dr. Ramesh Kumar

Dr. Sunil Kumar

Er. Eyarkai Nambi, V. **
Mr. Vijay Singh Meena

Dr. Bharat Bhushan

Ms. Prerna Nath

Er. Manoj Kumar Mahawar
Er. Sakharam Jagan Kale
Er. Kirti Ramesh Jalgaonkar

Administrative Staff

Mr. Pawan Kumar
Mr. Mohan Lal
Mr. Sanjay Kumar Gaur

Technical Staff

Mr. V.K. Saharan
Mr. Prithvi Raj

Mr. Rajesh Kumar
Mr. Ganpat Ram

Mr. Devinder Kumar
Mr. Dalu Ram

Mr, Pawan Kumar
Mr. Hardeep Singh
Mr. VK. Saharan
M. Prithvi Raj

Supporting Staff
Mr. Surinder Kumar

**Study Leave

Head, HCP Division, Abohar

Sr. Scientist (Hort.)

Sr. Scientist (Bio-Chem. Plant. Sci.)
Scientist (APE)

Scientist (Hort.)

Scientist (Biochem. Plant. Sci)
Scientist (FST)

Scientist (APE)

Scientist (AS&EM)

Scientist (APE)

AAO
Assistant
LDC

Chief Technical Officer

Sr. Technical Officer (Filed Form.)
Sr. Technical Officer (Filed Form.)
Technical Assistant (Driver)
Technical Assistant (Fitter)
Technical Assistant (Fitter)
Technical Assistant (Electrician)
Technical Assistant (Turner)

Chief Technical Officer

Sr. Technical Officer (Filed Form.)

Skilled Support Staff
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Appendix - I

( RESULTS - FRAMEWORK DOCUMENT (RFD) '

(2013 — 2014)
SECTION 1:

Vision, Mission, Objectives and Functions

Vision

Higher profitability of agricultural production systems through efficient post harvest engineering and
technological interventions

Mission

Creating prosperity through minimization of post harvest losses and increase in value addition to produce
and by-products from crops, horticulture, livestock and fisheries sector.

Objectives
1. Todesign, develop and evaluate post-harvest processing equipment, tools and gadgets
2. Todevelop process protocols and value added products
3. Toorganize human resource development and capacity building programmes

Functions

e Toundertake basic, applied and adaptive engineering and technology research in post production
sector of produce of plant origin, livestock and aquaculture produce including agricultural and
environmental control, quality and safety.

e To act as national institute for research, education/teaching and training in post harvest
engineering and technology

e To act as national repository of information on processes, equipment, products and technologies
on post harvest engineering and technology

e To transfer technology and provide advisory and consultancy services and promote
entreprencurship

e Todevelop and strengthen linkages with the private and public sector in the mandated areas
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SECTION 2:
Inter se Priorities among key Objectives, Success indicators and Targets
S.Ne. Target/Criteria Value
Objectives Weight Actions Success Indicators Unit Weight Excellent | Veuy Soed Good Ear Foor
100% 90% 80% 70% 60%
1. To design, develop 28 Design & Equipment Number 18 S 4 3 2 1
and evaluate post- development of post | designed and
harvest processing harvest processing developed
equipment, tools equipment, tools and
and gadgets | gadgets
Testing and Final validated Number 10 6 5 4 3 2
evaluation of post design of machine
harvest processing
equipment, tools and
gadgets
2. To develop process | 24 Process protocols Development of Number 11 13 12 10 8 7
protocols and value process protocol
added preducts
Value added products | Development of Number 13 12 10 ] 7 6
value added
products
3. To organize human 37 Transfer of Trainings, FLDs, | Number 35 28 25 20 18 15
resource technology, capacity | Exhibitions &
development and building ?.iccnsi:g of
L ek improwve
capacity building postharvest
progranumes technelogics
Patents filed Number 02 5 4 3 2 1
4, Efficient 03 Timely submission of | On-time Date 02 15/05/20 | 16/05/201 | 17/05/2013 | 20/05/2 | 21/05/20
functioning of the draft RFD (2013-14) | submission 13 3 013 13
RFD system for approval
Timely submission of | On-time Date 01 01/05/20 | 02/05/201 | 05/05/2013 | 06/05/2 | 07/05/20
results of RFD (2012- | submission 13 3 013 13
13)
] Administrative 04 Implement IS0 9001 | % Implementation % 02 100 95 90 85 80
reforms as per the approved
action plan
Prepare an action On time Date 02 30/07/20 | 10/08/201 | 20/08/2013 | 30/08/2 | 10/09/20
plan for innovation | submission 13 3 013 13
6. Improving internal | (4 Implementation of | Independent % 02 100 95 90 83 80
efficiency / Sevottam Audit of
responsiveness / Implementation of
service delivery of =
Ministry / Independent % 02 100 95 920 85 80
Depment Audit of
implementation of
public grievance
redressal system

- %
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SECTION 3:

Trend Values of the Success Indicators

S.No. Objectives Actions Success Indicators Unit Actual Actual Target Projected | Projected
Value for | Value for | Value for | Value for | Value for
FY11/12 | FY12/13 | FY 13/14 [FY 14/15 | FY15/16
1. To design, develop and | Design & development of Equipment designed and | Number 11 5 4 5 6
evaluate post harvest post harvest processing developed
processing equipment, | equipment, tools and
tools and gadgets gadgets
Testing and evaluation of Final validated design of | Number 16 3 5 6 7
post harvest processing machine
equipment, tools and
gadgets
2. To develop process Process protocols Development of process | Number 15 8 12 14 15
protocols and value protocol
added products
Value added products Development of value Number 14 10 10 12 13
added products
3. To organize human Transfer of technology, Trainings, FLDs, Number 26 28 25 28 30
resource development capacity building Exhibitions & Licensing
and capacity building of improved postharvest
Pprogrammes technologics
Patents filed Number 8 6 4 5 6
4, Efficient functioning of | Timely submission of draft 16/05/
the RFD system RFD (2013-14) for On-time submission Date 2013
approval
Timely submission of ’ w 02/05/
rosults of RED (2012-13) | On-time submission Date 2013
5, Administrative reforms | Implement ISO 9001 as per | % Implementation Y 95
the oved action plan ¢
appr P
?repare.an action plan for . Date 10/08/
innovation 2013
6. Improving internal Implementation of Independent Audit of % 95
efficiency / Sevottam implementation of
regponsiveness/ service Citizen’s Charter
delivery of Ministry / Independent Audit of 95
Department implementation of %
public grievance ¢
redressal system

- %

) AR
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SECTION 4: Acronyms
S.No Acronym Description
L. CIPHET Central Institute of Post-harvest Engineering and Technology
2. FLDs Field Level Demonstrations
3. R&D Research and Development
4. SAUs State Agriculture Universities
5. | NGO |_Non Government Organization
6. MOFPI Ministry of Food Processing Industries
7. CSIR Council of Scientific and Industrial Research
8. GDP Gross Domestic Product
9. KVK Krishi Vigyan Kendra
10. FLD Front Line Demonstration
SECTION 4: Description and Definition of Success Indicators and Proposed Measurement Methodology
S.No. Success indicator Description Definition Measurement General
Comments
L Equipment designed Success indicators cover Development of post-harvest Number of equipment, NIL
and developed number of equipment, tools engineering and technology Tools and gadgets
and gadgets developed. related equipment, tools and developed
gadgets.
2. Final validated design Post harvest processing Evalnation and refinement of Performance, efficiency NIL
of machine equipment, will be evaluated developed/existing post harvest and accuracy along with
including refinement of Pprocessing equipment, tools and low cost and energy
developed/ existing gadgets. efficiency.
equipment, tools and gadgets.
3. Development of Development of protocols for Process protocol for value added Number of protocols NIL
process protocol value added products. products developed
4. Development of value Development of value added Manufacture of products from Number of value added NIL
added products products using developed commodities and co-products products
protocols.
& Trainings, FLDs, Training conducted for Trainings, FLDs, exhibitions for Number of training, NIL
Exhibitions & farmers and upcoming transfer of technology and FLDs, & exhibitions
Licensing of improved entrepreneurs, private and commercialization along with conducted/ participated.
postharvest government officials, R&D human resource development. Numbers of technologies
technologies and extension personnel. licensed.
Licensing and training on
CIPHET developed
technologies.
6. Patents filed Patenting innovative Alicense to use exclusive rights Number of patents filed. NIL
technology and process/ to a process/design
products,

- %
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SECTION 5:
Specific Performance Requirements from other Departments
Locatio | State Organisa | Organis | Relevant What is your Justification Please What
n Type tion ation Success requirement for this quantify happens if
Type Name Indicator from this requirement your your
organisation requiremen requiremen
t from this t is not met.
Organisatio
n
State All states | Other Other Trainings, FLDs, Sponsorship for | For Number of Dissemination
Govt. Exhibitions & conducting dissemination of |trainings and | of developed
Licensing of trainings and developed candidates technologies to
improved sponsored technologies to the end users
postharvest candidates the end users. will be
technologies affected.
SECTION 6:
Outcome / Impact of activities of organization /ministry
S8.No. | Out Come/Impact Jointly responsible for Success Indicator (s) Uniit 2011- 2012- 2013-2014 2014- 2015-
of Organisation influencing this 2012 2013 2015 2016
outcome / impact with
the following
department () /
ministry(ies)
1 Reduction in SAUs, CSIR, MOFPI, Increase in number of % 1.1 1.1 12 13 14
postharvest losses Entrepreneurs, Food food pro  cessing units
and increase in value | Processing Industry over previous year (%)
addition of
agricultural produce
Contribution of food % 12 12 12.5 13 13.5
processing to GDP of
Agriculture
2 Human resource SAUs, KVKs, Skilled manpower Number 350 412 430 500 560
development Manufacturers, developed
Entrepreneurs

- %
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- %

) AR

Annual (April 1, 2013 to March 31, 2014) Performance Evaluation Report of RFD of RSCs i.e. Institutions for the year 2013-2014
Name of the Division: Agricultural Engineering

Name of the Institution: ICAR-Central Institute of Post-Harvest Engineering & Technology, Ludhiana

RFD Nodal Officer: Dr. D. M. Kadam

(7PN

[
<

S. Objectives Wei | Actions Success Uni¢ ‘We | Target / Criteria Value Ac | Performance | Perfor
No. ght Indicators ight Poo hiev | Raw | Weig | mance
Excell | Very Cood | Fair ;| eme | score hted | (Again
ent | Good % 4 nts score | st 90%
100% | oov, | 30% | 70% | 60 _raw ' g
% score) \
1 To design, 28 | Design & Equipment Number
develop and development of degigned and
;:Ivaluate post post hm:vest developed 18 5 4 3 5 1 6 100 18 150
est processing
processing equipment, tools
equipment, and gadgets
tools and Testing and Final validated | Number
gadgets evaluation of post | design of
harvest processing | machine 10 6 5 4 3 2 6 100 10 120
equipment, tools
and gadgets
2 | To develop 24 | Process protocols | Development of | Number 1 13 12 10 8 7 14 | 100 1 116.6
process process protocol

protocols and Value added Development of | Number
value added products value added 13 12 10 8 7 6 10 90 11.7 100
products products
3 To organize 37 Transfer of Trainings, Number
human resource technology, FLDs,
development capacity building Exhibitions &
and capacity Licensing of
building improvos 35 | 28 25 20 | 18 | 15 | 36 | 100 | 35 144 ;
programmes postharvest E
technologies >
e
Patents filed Number | 02 5 4 3 2 1 3 80 1.6 75 #
4 | Efficient 03 | Timely submission | On-time 2150 | 170 P,
functioning of of draft RFD submission Date 02 15/05/ | 16/05/ | 17/05/ | 20/05 520 | 520 | 80 1.6 90 g
the RFD (2013-14) for 2013 | 2013 | 2013 | /2013 * -
13 | 13
system approval g
Timely submission | On-time 07/0 | 19/0 |
of results of RFD | submission Date | 01 | O O 5120 | 420 | 100 | 1 | 1m0 P
(2013-14) 14 | 14 tn




Administrative | 04 | Implement ISO %
reforms 900l asperthe | Implementation o | 02 |\ ;40 | o5 | 9o | 85 | 80 |100| 100 | 2 | 110
approved action
plan
Prepare an action On time 10/0 | 30/0
: : Y 30/07/ | 10/08/ | 20/08/ | 30/08
plan for innovation | submission Date 02 2013 | 2013 | 2013 | 2013 9.'1’%0 7.'1’%0 100 2 110
Improving 04 | Implementation of | Independent
internal Sevottam Audit of
efficiency / Implementation % 02 100 95 90 85 80 | 100 0 105
responsiveness —
/ service &
delivery of Independent
Ministry / Audit of
Department g}‘ﬂﬁi’“ﬂ“"“ % |o02| 100 | 95 | 9 | 85 | 80 | 100 0o | 105
grievance
redressal system
Compaosite Score = |93.9%
Rating | Very
Good

- %
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Annual Achievements of RFD 2013-14 of ICAR-CIPHET, Ludhiana

Actions

Success Indicators

Unit

Targets
achieved

Brief details of targets achieved

Design &
development of
post harvest
processing
equipment, tools

and gadgets

Equipment
designed and
developed

Number

06

1) Canning line

2) Inclined draper type separator for separation of Berseem and Chicory Seeds
3) Adoption/modification of coarse cereal dehuller for dehulling of Sesame

4) Mechanized system for popping and decortications of makhana seeds

5) Groundnut kernel testa remover

6) Bacl/ Woodapple Pulper machine

Testing and
evaluation of post
harvest processing
equipment, tools
and gadgets

Final validated
design of machine

Number

06

1) Inclined draper type separator for separation of Berseem and Chicory Seeds
2) Sesame dehuller

3) Pineapple peeler-corer device

4) Pedal operated grader for dried apricot

5) Evaluation of compact fruit grader for oblong and round fruit

6) Hand operated cocoa pod breaker

Process protocols

Development of
process protocol

Number

14 1)

2)

1) Optimization and validation of potential antimicrobial and antioxidative natural extracts for
meat packaging
2) Controlled release of pediocin, encapsulated in hybrid capsules
3) Procese for separation of oligosaccharides
4) Process protocol for removal of impuritics (husk, testa etc) from commercial ground nut
cake
5) Calcium fortified rice
6) Process protocol for amplification of genes; a) omt-1 gene and b) nor-1 gene
involved in aflatoxin biosynthesis
7) Process protocol for amplification of genes; a) apa gene and b) aflr gene involved in
aflatoxin biosynthesis
8) Process protocol for development of Probiotic Peanut Yoghurt
9) Process protocol for development of Barnyard millet based muffins
10) Process protocol for development of High fibre extruded product
11) Process protocol for protein concentrate / isolate from commereial groundnut cake
12) Process protocol for enhancing the shelf -life of pomegranate arils and strawberry using
enzymes and bio-chemicals
13) Process protocol for development of Protein rich flour from Sesame and sunflower
14) Process optimization for encapsulation of bacteriocins

Value added
products

Development of
value added
products

Number

10

1) Instant corn based kheer mix

2) Corn based Nutritious Energy bar

3) Probiotic Peanut Yoghurt

4) Barnyard millet based muffing

5) Coarse cereal based nutritions extrudates

6) Protein rich extruded product using de-oiled ground nut cake
7) Vegetable blended pasta

8) Nutritionally rich functional flour

- %

) AR

(7PN

[
<

Fay s

SL-¥LOZ LHOd3YH TVNNNY



9) Three putative probiotic bacteria were isolated and their 165 rDNA sequences have been
registered with NCBI as per the details given below:
GenBank Accession no. Organism name Strain name

KC433734 Streptococeus infantarius bbel
KC433735 Streptococeus infantarius bbe2
KCe662611 Enterococcum faecium bbe3

Transfer of
technology,
capacity building

Trainings, FLDs,
Exhibitions &
Licensing of
improved
postharvest
technologies

Number

36

1) Technology Licensed: CIPHET licensed the Beetr  cot powder technology to Mr.
Prectinder Singh from Chandigarh on April 15, 2013.

2) Technology Licensed: Mechanized system for popping and decortications of makhana
seeds was licensed (non exclusive) to M/s Jwala Engineering and Consultancy Services,
Ambala for commercialization.

3) News clippings: News clippings were published in leading national and local newspapers.
.. Training: Training on ‘Sorting, grading, minimal processing and packaging of fresh fruits

and vegetables’ was imparted to Entrepreneur from 23 -25% September, 2013.
5) International Training: Dr. Michel Bakar DIOP, Asst. Prof. Gaston Berger University
(UGB), Saint -Louis, Senegal has successfully completed one month

September 17 ® to October 18 ™, 2013 at CIPHET, Ludhiana  under “C. V. Raman

International Fellowship for African Researcher 2012 -13" sponsored by DST/FICCL, New
Host Scientist for Dr. Michel

Delhi. Dr. Dattatreya M. Kadam, Senior Scientist was the
Bakar DIOP.

6) ATMA training: Training on Post - Harvest Technologies for Rural Catchment for 20
farmers from Namakkal sponsored by ATMA, Namakkal, Tamilnadu was conducted
during 10%-14™ October, 2013.

7) Entrepreneurs trainings: Paid training on “Onion Dehydration
processing” was attended by 3 farmers/ entrepreneurs from 3™ to 5% October, 2013

8) Entrepreneurs trainings: Paid training on “Novel process for production of Green Chilli

Powder & puree” was attended by 2 farmers/ entrepreneurs from 7% 10 9® Qotober, 2013.

Training on
“Processing and Dehydration of Onion using Tray and Green House Dryers” from

& Onion Flakes

Transfer of
technology,
capacity building

Trainings, FLDs,
Exhibitions &
Licensing of
improved
postharvest
technologies

Number

36

9) Training attended: NAIP sponsored Nation training workshop on "Scientific Report
Writing and Presentation” was attended by K. Narsaiah from October 17
NAARM Hyderabad.

10) Technology Licensed: Agreement for licensing and transf er of "CIPHET Cryogenic spice
grinding system" to M/s Spectra Cryogenic Systems Pvt, Ltd. H -326(E), Road No. 6, IPTA,

Kota, Rajasthan.

11) Exhibition: BDP- CIPHET has exhibited technologies during Two  -day Kisan Mela at

PAU, Ludhiana.

12) Exhibition: BPD CIPHET has showcase CIPHET developed technologies at international
platform *Food 360 International conference -cum- Exhibition™ on Agribusiness and Food

Processing jointly organized by FICCI and Govt. of Andhra Pradesh at Hyderabad
International Convention Centre, Hyderabad from 6 to 7" Nov 2013,

13) Paid Training Organized: Three days training on 'Microencapsulation Methods for Food

and Biotechnological Application™ was organized during 20 -22 November 2013.

14) Technology Licensed: Agreement for licensing and technology transfer of "Pearl millet

based extrudates and vegetable blended composite pasta’ to Mr, Siddharth Aggarwal,
Ludhiana on December 3, 2013.

15) Technology Licensed: Agreement for licensing and technology transfer of " Ginger
Processing Technelogy (Dried Ginger F lakes, Osmo-Sweetened flakes, Powder and Paste)
to Mr. Rakesh Thapa, Block Inspector, Co  -operative Societies, Block Sangrah, Sirmaur,

HP on December 27, 2013.

-22, 2013 at
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16)

17)

Technology Licensed: Agreement for licensing and technology transfer of " Ginger
Processing Techn ology (Dried Ginger Flakes, Osmo -Sweetened flakes, Powder and Paste)
to Mr. Mchan Singh, Member, The Sirmaur Ginger Seed Development Farmer Co -
operative Society, Sirmaur, HP on December 27, 2013,

Technology Licensed: Agreement for licensing and technology transfer of " Ginger
Processing Technology (Dried Ginger Flakes, Osmo -Sweetened flakes, Powder and Paste)
to Mr. Baldev Singh, Secretary, The Sirmaur Ginger Seed Development Farmer Co -
operative Society, Sirmaur, HP on December 27, 2013.

18) Trainimpg: Three da ys training on "Pear] millet based extrudates and vegetable blended

composite pasta’ was imparted to Mr. Siddharth Aggarwal, Ludhiana.

19) Trainimpg: Hands on Training imparted to Mr. Rakesh Thapa, Block Inspector, Co -

operative Societies, Block Sangrah, Sirmaur, HP and Mr. Mohan Singh, Member, and Mr.
Baldev Singh, Secretary, The Sirmaur Ginger Seed Development Farmer Co -operative
Society, Sirmaur, HP  on “Ginger Processing Technology (Dried Ginger Flakes, Osmo -
Sweetened flakes, Powder and Paste) and Garlic Pr  ocessing” during December 23 - 27,
2013.

Transfer of
technology,
capacity building

Trainings, FLDs,
Exhibitions &
Licenging of
improved
postharvest
technologies

Number

36

P0)

D1)

7))

£}

24)

D5)

D6)

27)

08)

29)

30)

31)

Workshop and demonstration: Launch workshop and demonstration ~ of makhana
popping machine was conducted at RCM Darbhanga, Bihar on 3.12.2013
Demonstration: Demonstration of makhana popping machine and ready toc  onstitute
makhana kheer mix was organised on 4.12.2013 in Rahika block of Madhubani District of
Bihar
Demonstration: Makhana popping machine and ready to constitute makhana kheer mix
was demonstrated in Kishan Mela in Katihar, Bihar during December 24 -25, 2013.
Exhibition: Busincss Planning and Development (BPD), CIPHET has showcased
CIPHET developed technologies at KISAN-2013 at Pune Maharashtra during December 13
-17, 2013.

Trainimg: Training on ‘Handling and processing of tarmeric’ was conducted at C  TPHET
for the 30 farmers from Maharashtra during January 13 -16, 2014 sponsored by ATMA,
Wadgaon, Chandrapur, Maharashtra.

Incubation: BFD CIPHET, Ludhiana has provided incubation facility on * Amla
processing line” to incubatee. This facility was inangura ted by Dr. Bangali Baboo Ex ND
NAIP and Dr. KX Singh ADG (PE) ICAR on 28 % January 2014 on the occasion of
National seminar (In Hindi) on Food Processing and management: Scope of self
employment for entrepreneurs at CIPHET, Ludhiana from 28 to 29 January 2014,

Technologies demonstrated: BPD CIPHET, Ludhiana has demonstrated CIPHET
developed Technologies and given presentation to Kisan Club Members (About 150),
Punjab Agriculture University, Ludhiana on 2™ Jan 2014,

Technologies demonstrated: BPD Unit of CIPHET Ludhiana demonstrated and created
awarcness about CIPHET developed technologics in 12 ® Rural Technology and Crafts
Exhibition Organized by National Institute of Rural Development (NIRD) at Hyderabad
from 14% -19% February, 2014.

Incubatee: Mr, Jagtar Singh was enrolled at BPD CIPHET, Ludhiana as incubatee from
January 15 — February 15 for Amla processing.

Technologies demonstrated: CIPHET organized ICAR pavilion comprising CIPHET,
CSSRI, CIRB and IISR and also partic%gated in “Progressive Pun jab Agricultural Summit™
held at Mohali, Chandigarh from16-19" February, 2014.

Trainimg: A training on “Post -Harvest Management” for 26 officers from Vanameti,
Nagpur (Maharashtra) sponsored by ATMA during 17 -21 Feb 2014.

Training: A Training on Post - Harvest Technologies for Rural Catchment for farmers
from Gondia sponsored by ATMA, Gondia, Maharaghtra (24  ™-27th Feb., 2014) for 26
farmers.
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31) Presentation on Technologies: Dr. D. M. Kadam, Senior Scientist and PI, BPD has gave
presentation on “CIPHET Dev _eloped Technologies on Post  -Harvest Engineering and

Transfer of Trainings, FLDs, Number 36 32) Presentation on Technologies: Dr. D. M. Kadam, Senior Scientist and PI, BPD has gave
technology, Exhibitions & presentation on “CIPHET Dev  eloped Technologies on Post  -Harvest Engineering and
capacity building Licensing of Technology™ to the 25 food processing incubator professionals from 5 African countries i.e.
improved Cameroon, Uganda, Mali, Angola and Kenya on 27 February 2014,
postharvest 33) Training: A training program on ‘Soybean processin g for milk and tofu’ was conducted
technologies during Feb 3-5, 2014 for two participants from district Ludhiana and Sangrur.
34) Technologies demonstrated: Demonstrated and showeased post harvest technologies of
CIPHET at Krishi Vasant, from 9 -13 Feb, 2014 at Nagpur,
35) Technologies demonstrated: PAU Kisan Mela, 2014 KISAN Mela -Punjab Agricultural
University (PAU), Ludhiana 14-15 March2014.
36) Presentation on Technologies:  BPD Unit, CIPHET attended the Entrepreneurship
Development Programme on the topic: “Role of Post -Harvest Technology™ at DIC office
Ludhiana on March 10, 2014.
Patents filed Number 03 1) Patent on Mechanized system for popping and decortications of makhana seeds (Patent
application no. — 674/DEL/2013) was filed.
2) Process for preparation of alcoholic beve rage with nutraceutical properties from Kinnow
pecls. (Patent No: 1049/DEL/2013) was filed.
3) Low fat meat emulsion and process for making the same. {Patent No: 2351/DEL/2013) was
filed.
Efficient Timely submission | On-time Date 17/05/2013
functioning of the of draft RFD submission
RFD system (2013-14) for
approval
Timely submission | On-time Date 19/04/2014
of results of RFD submission
(2013-14)
Administrative Implement ISO % Implementation | % 100%, ISO 9001: 2008 Certification: CIPHET has o btain ISO 9001: 2008 Certification for
reforms 9001 the scope “Research and Development, Training and Extension on Post -harvest Engineering
and Technology" from 17 February 2014.
Prepare an action On time Date 30/07/2013
plan for innovation | submisgion
Improving internal | Implementation of | Independent Audit | % 1%
efficiency / Sevottam of Implementation
responsiveness / of Citizen’s
service delivety of Charter
Ministry / Independent Audit | % 100%
of implementation
of public grievance
redressal system
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